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MindTap for Intermediate
Financial Management

MindTap, featuring all-new Excel Online integration powered by Microsoft, is a complete

digital solution for the corporate finance course. It has enhancements that take students

from learning basic financial concepts to actively engaging in critical-thinking applications,

while learning valuable Excel skills for their future careers.

. o« MINDTAP

@ & From Cengage

sy

i e o I J

" "EVERYTHING YOU NEED IN ONE PLACE.

Cut prep time with MindTap preloaded, organized course materials. Teach more efficiently
with interactive multimedia, assignments, quizzes, and more.

MEMPOWER YOUR STUDENTS TO REACH THEIR POTENTIAL.

Built-in metrics provide insight into student engagement. Identify topics needing extra instruction.
Instantly communicate with struggling students to speed progress.

WYOUR COURSE. YOUR CONTENT.

MindTap gives you complete control over your course. You can rearrange textbook chapters,
add your own notes, and embed a variety of content—including Open Educational Resources (OER).

W’/A DEDICATED TEAM, WHENEVER YOU NEED IT.

MindTap is backed by a personalized team eager to help you every step of the way. We'll help
set up your course, tailor it to your specific objectives, and stand by to provide support.




Elevate Critical Thinking through a

variety of unique Assessment Tools

PRACTICE PROBLEMS

All of the end-of-chapter problems are available in algorithmic format for either student practice of
applying content presented in the chapter or alternative graded assignment. MindTap is a highly
customizable assessment delivery platform, so you can pick and choose from a large bank of algorithmic
problem sets to assign to your students.

3. Factors that affect the value of options aa Aa

understanding how different factors affect the value of options is the first step to understanding option pricing
models

X .
The following table shows how increases in the given factors on the left affect the value of a put option. ﬁ Practice
factor, indicate whether an increase in its value causas the value of the put option toincresse or to dad]

causes the value of the Put option To Chapter & Blueprint Problems h
Increases in this factor: Increase Decrease Scaffolded problems that he neept
“Underlying stock price o o building blocks of applicatio p-b
. Exerdise price o o w through the problems.
Time to expiration o] o No Submiszions ST
i volatility Qo o
o Chapter 8 Practice Problems

er questions for Brigham and Houston, Fundamentals of Financia

~ | when s a call option considered to be in-the-money?

Q when the exercise prica is below the current stock price
Q when the exercise price axceeds the current stock price

eI FRACTICE

Chapter 08 - Test Prep

Suppose Victor bought an eptien to buy the stock of Company ¥ at an exercise price of $52.00 per shar Create customized practice q
of the option was $6.50 in April, and Company X's stock was trading atthe price of $45.00 per share.

mmediate feedback as you prepare for

No Submissions
Ashley bought a call option for tha same company on the same day as Victor, but the exercise price of
was $50.00 par share. 1f all other things are the same, the price that Ashley paid for the option would NEVE Baam:

Q More than $6.50

ey BLUEPRINT PRACTICE PROBLEMS

Ashley paid this price bacause, as the exercisa prics increases, option buyers have to pay money to

oo ooy i sk Tl alher g ipg ol e et exer ey e thecal Blueprint Practice Problems combine conceptual and application-
driven problems with a tutorial emphasis. Students will know with
certainty their level of competency for every chapter, which will
improve course outcomes.

Stand-Alone Risk

Stand-alane risk is the risk an investor would face if he or she held only [ Select- 7. No investment should be undertaken unless its expected rate of return is high encugh to compensate for its perceived [-select- 7).
The expected rate of return is the return expected ta be realized from an investment; it is calculated as the [ _select- ¥ | of the probatility distribution of possible results as shovn below:

N
Expected rate of return = # = Pyry + Pyry + ... + Pyry = Epm
[

The| -Select- ¥ |an asset’s probability distribution, the lower its risk. Two useful measures of stand-zlone risk are standard deviation and coefficient of variation. Standard deviation is 2 statistical measure of the variability of
= set of ocbservations as shown below:

The coefficient of variation is a better measure of stand-alone risk than standard deviation because it is a standardized measure of risk per unit; it is calculated as the | -Select- ¥ | divided by the expected retumn.
The coefficient of variation shows the risk per unit of retum, so it provides a more meaningful risk messure when the expected returns on two altematives are not | -Select- 7.

Quantitative Problem: You zre given the fallowing probability distribution for CHC Enterprises:

State of Economy Probability Rate of return
Strong 0.2 22%
Maormal 0.45 8%
Weaak 0.35 -6%

What is the stock's expected return? Round your answer to 2 decimal places. Do not round intermediate calulations.
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Attempts: Average: 0/2

1. preferred stock Aa Aa

Preferred stock is a hybrid security because it shares characteristics of both debt and equity securities. However, it is
often hard to know how to classify preferred stock when talking about a firm's leverage.

Read the following statement about a characteristic of preferred stocks and answer the corresponding guestion.

Failure to pay a preferred dividend does not cause the firm to go into default, unlike failure to pay interest on debt.

GRADED HOMEWORK

MindTap offers an assignable, algorithmic

True or False: The preceding statement accurately describes a characteristic of preferred stocks.

. X Q True
homework tool that is based on our proven O False
and popular Aplia product for Finance. Explanation: Close
Th h k bl a I d . h This statement is true. Bondholders have the most seniority in the claim of a company’s assets. Though preferred
€se homewor pro ems Incluae ric stockholders have more seniority in the claim of assets than stockhold missing pay on preferred
H H i H dividends does not lead to bankruptcy. It is important to note that even though unpaid preferred dividends do not
explanatlons and Instant gradlng' Wlth bankrupt a company, firms must be careful about missing dividend payments. If a firm has a history of missing
opportu nities to try dividend payments, it may have a hard time issuing new debt, and it will be virtually impossible for such a firm to
S another algorithmic ERRNEISRTO A
version of the problem
tO bolster conﬁdence Preferred stock offers the issuing corporation and investors advantages and disadvantages. Which of the following

statements describes a disadvantage for the issuer of preferred stock?

[ )
ap.lla with prOblem SO|V|ng' (Q monconvertible preferred stock helps prevent the dilution of common equity.

¥ @ The after-tax cost of preferred stock is higher than the after-tax cost of debt.

Explanation: Open ,1

Finance in Action - Ratio Analysis

2. A liquidity assessment of Target corporation Inc. ai Am

A Financial Ratio Analysis of Target Corporation
A Liquidity Assessment

Assume that you are a prospective shareholder of Target Carparation (TGT), a retailer of “everyday essentials and fashionable, differentiated
merchandise at discounted prices,” and are interested in the company’s historical and current financial activities and performance. Usethe following
financial data for Target to complete and conduct your financial ratio analysis. Then answer the questions that follow. Remember, the results of a

FINANCE IN ACTION CASES

Tarae corporaion MindTap offers a series of Finance

Selected Income Statement, Balance Sheet, and Related Data!

Income Statement 2010 2009 2008 H 1 1

Sales §65,786,000,000  $63,435,000,000  $62,884,000,000 In ACtlon analytlcal CaseS that

Less: Cost of goods sold 45,725,000,000 44,062,000,000 44,157,000,000 7 HR

assess students’ ability to perform
Less: selling, general, and administrative expenses 13,469,000,000 13,078,000,000 12,954,000,000 | h h I l bl I Q d
Less: Other expenses 860,000,000 1,521,000,000 1,609,000,000 |g er' eVe prO em SO Vlng an
Eamings before interest and taxes (EBIT) 5,252,000,000 4,673,000,000 4,402,000,000 | | A . . . .

o et el . critical thinking/decision making.
Eamings before tax|

Less: Taxes | -

Net incame § o M ERL

Less: Common divi

Dividends per sha; 2. vinancial appraisal of investment projects aa Aa

The NexiGen Gruiect b 00 examole of w the Snancisl sograsal of 87 vestment (roject i conducied & CenGage Leaming. The NexiGen groject passed T EST I N G
Ifrough seversl stages of the CAI%H IMvEStment process, which fegaired th finaooe Lasm to evalaite F 432 16 mhat extent the poiect meud dive
incramental revetu of Conlritate Loward Pevenue preservation

IBSEruEtionS: Review the IoRTWING SIAQES of the Fnancisl aonmisl preeess Ior this project 33 comgletr missing information. us Aeeses M|ndtap offers the ab||ity to modify

Given Target's financial data,
are expected to become due uj

Target corporatiol o) .
Liguidry .mmj i existing assignments and to create
Current ratio Tha Invsouabion besm proposad & digial lanming plattorm that will creatn a personslised g g mach tudert The plats 1 5 et ot s .
B ctetorbeies b tronegiohmrl snepiintpp s s, new assignments by adding
2008 [ the fnacial sl of the project to evaluste # and to mhat extent the id drive  or canbri " on: 0
— questions from the Test Bank.
Quick ratio Rolovant Cash Flows

The Msance team scheduled 0 series of meetngs 1o Siscuss the diNereat assocts of the pmject Astysis. Sanferd Tassel, Senior vice President, fiance and
Operatiorrs, Dikran Yapougien, Viee Presiient, Finmnor and othar memers of the aance-decision SUppert txam held 3 senies of discussions. Some excerpts

o thee discussions follow:
From: ¥apsujisn, Daray f Attnchmant: Oata xiy
7o Tassel, manterd [ BRI —
¢ Buzard, Chil; Mubleman, Pueh e 5
Bubjact: Retevant cah foms
S 1| Cacitained expenses 4205 {socead dver
3 yeus)
ey St 3| Hea-cashidepreciatie) 3400
wadtnses
IV b morking mith the 188 to evalate the NExGEn Srofuct 1 the i
2 1| Operating coms a5 L%
caotal approval ioeliee. Ive crafied the valuston model taking i o o i

censideration val SLIMAMY wnderlying Miumptions, the culultee caatel
culiy, ad the esEmations of the cash fiows for (s lang-term stiategic
iRiative.

Chlts %2 Parfer: merkid Ehough the revence estimetes, accuning for e

The anaiysts o the beam created pre forma sssmates of | Comgiete the followiag cash Bom analysis Based o0 the information provided. Express all
e expected cash Bows that the project is Hiky to values in millions of deliars and reund all values ta three decimal places.
penerate and aisn discUSSas SOTE ASEITDHORS!




Building valuable Excel skills for future

business careers while making data-driven decisions

Cengage Learning and Microsoft have partnered in MindTap to provide students with a

uniform, authentic Excel assignment experience. It provides instant feedback, built-in video

tips, and easily accessible spreadsheet work. These features allow you to spend more time

teaching finance applications and less time teaching and troubleshooting Excel.

These new algorithmic activities offer pre-populated data directly in Microsoft Excel Online, which runs
seamlessly on all major platforms and browsers. Students each receive their own version of the problem data

in order to use Excel Online to perform the necessary financial analysis calculations. Their work is constantly
saved in Cengage cloud storage as part of homework assignments in MindTap. It's easily retrievable so students
can review their answers without cumbersome file management and numerous downloads/uploads.

Access to Excel Online as
used in these activities

is completely free for
students as part of the
MindTap course for
Intermediate Financial
Management, 13e.

It is not in any way
connected to personal
Office 365 accounts/
local versions of Excel,
nor are Microsoft
accounts required to
complete these activities
in MindTap.

Microsoft Excel Online
activities are aimed

at meeting students
where they are with
unparalleled support
and immediate feedback.

Excel Online Activity: Excess capacity

Question 1
010 R :

Excel Online Structured Activity: Excess capacity

Earleton Manufacturing Company has 52 billion in sales and £700,000,000 in fixed assats,
Currently, the company’s fixed assets are operating at £5% of capacity. The data has been
collected in the Microsoft Excel Online file belove. Open the spreadshest and perform the

required analysis to answer the questions below.

Open spreadshest

a. What level of sales could Earleton have obtained if it had been operating at full capacity?

Wirite out your answer completely. Round your answer to the nearest cent.
H

b. What is Earleton's targst fixed assats/sales ratio? Round your answer to bwo decimal
places.

]

c. If Earleton's sales increase 40%, how large of an increase in fixed assats will the
company need to meet its target fixed assets/zales ratio? Write out your answer
completaly, Do not round intermediate calculations. Round your answer to the nearest

daollar

5

SRENE




Microsoft Excel Online activities aimed at meeting
students where they are with unparalleled

support and immediate feedback

uﬂ Excel Online

FILE HOME INSERT

DATA  REVIEW

fo =B16/B15-1

Foreign copital budgeting

Iritial investment (U.S. Dollars)

4 Year 1 Inflow (U S. Dollars)

Risk-adjusted cost of capital
Spot rate, Number Swiss francs per U S Dollar
Yield, 1yr US. securhles
Yiekd 1y Swiss secuities
Formulas

0 |US. NPV =NPV(B5 B4)B3

11 US. mte of mlun

=SBAB3

=B6'(1+BB(1487)
=B6'83

11 forward e, Swiss francs per U.S. Dolar

Iritial Investment (Swiss francs)

& Year 1 Inflow (Swiss francs)

NPV (Swiss francs)

19 [Swiss rate of return

a

> (9 oz

CALCULATION
STEPS AND
EXCEL SOLUTIONS

Each activity offers
configurable displays that
include the correct answers,
the manual calculation steps,
and an Excel solution (with
suggested formulas) that
matches the exact version

of the problem the student
received. Students can

check their work against the
correct solution to identify
improvement areas. Instructors
always have access to review
the student’s answers and
Excel work from the MindTap
progress app to better

BT LR g U Pa

3 [l

lindo

=

S G T T T =

'u', X cut Arial
I riz
B Copy
Pzzte : B I U D ak
- % Format Psinter
Oipboard Fant

=IF{B15<=68,0,B11*{B15-BE))
A

Excess capacity

Sales

Fixed assets
% Fixed assets capacity

Cacluation of Full Capacity Sales:
Full capacity sales

Calculation of Target Fixed Assets-to-Sales Ratio:
Target fixed assels-to-sales rafio

% Sales increase
Calculation of Fixed Assets Increase Needed:

Mew sales level
Increase in fived assels

EXCEL VIDEQO TIPS

Each activity includes a walk-
through video of a similar
problem being worked in Excel
Online to offer suggested
formulas to use for solving

the problem. It also offers tips
and strategies, which assist in
understanding the underlying
financial concepts while working
within Excel.

A A = = E" Wrap Text
h-A-|=E==EE
Alignment
B C 3}
$2,000,000,000.00
S700,000,000.00
85.00%
Formulas
$2,352 941,176.47 =B3B3
29.75% =B4/B5
40.00%
S00.000.000.00 =(1+B13*B3
5$133.000.000.001 =IF(B16==B8.0,B11*(B16-B3))

assist in error analysis and
troubleshooting.




Help students prepare for @€Xam SUcCcess with
Adaptive Test Prep, only available in MindTap

~% MINDTAP
o Femang

ADAPTIVE TEST PREP

ADAPTIVE WHERE
IT COU NTS Adaptive Test Prep

The new Adaptive Test ADAPTIVE TEST PREP is designed to help you quickly review and assess your understanding of key
finance concepts.
Prep App helps students

P ot cuccess by _
(1) Generate a Practice Te e“tmr rh\nn_l_:f mimice a raal tect

allowing them to generate : b
multiple practice tests Cong -
across chapters until they
have confidence they have
mastered the material.

My Study Plan

# Create a New Test Take Test How

(2) Review your Personalizg

(3) Remediate by linking to

Select One or More Chapters, then Create a Practice Test
Pasl Attempis Progress F

1. An Overview of Financial Management 24 Questions. Test Overview
@ 11 1:3 2 14 ¥ 1-5 “ 15
@ 17 = 1-8 Select%d Test Sections: 1-1,
1-4,1-5,1-6,1-7, 1-8

Total Available Questions:
2. Financial Markets and Institutions 22 Questions
241 p % ; 23 24 25 Total Questions On Test:
10

2-6
Clear Selected Chapters and

AmPTM TEST HEP Sections

fal Statemenis, Cash Flow, and Taxes 37 Questions

32 =3 = =2 Take Test How
38 39

=« MY Study Plan ‘ Create a New Test ‘

PROGRESS REVIEW CHAPTER RESOURCES

PAST ATTEMPTS p .
The adaptive test program grades practice
tests and indicates the areas that have

Aalaciod Mioigl or have not been mastered. Students

Date: Aug 18, 2017 1:02 PM Score: 30% (3 of 10 Date/Time » Score are presented with an Adaptive Study

: AUy s 20 s Plan that takes
Filter Incomrect Comect 1:02 PM (3 of 10) ]
by: S —— them directly
© Question 1 # My Study Plan ‘ Create a New Test to the pertinent
o Q fi 2 PAST ATTEMPTS PROGRESS REVIEW CHAPTER RESOURCES pages In the
veston text where the
® Question 3 practice question

Chapter 1. An Overview of Financial Management ~ 3
materials are

€ Question 4 referenced.
Summary of All Past Attempts

30/145 Questions Correct I

All Attempts by Section

100%:
SDAL |

50%

o 11 1-3 1-4 1-5 1-8 1-7 18

MY GOAL = 80% B Cum. Score = 80% [ Cum. Score = 80% [ No Score
019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part




€) Question 9

Porter Inc.'s stock has an expected return of 12.25%, a beta of
1.25, and is in equilibrium. If the risk-free rate is 5.00%, what is
the market risk premium?

v ' 5.30%
X * 65.09%
5.40%
6.29%
2.95%

Feedback: Incorrect.
SML equation: r; = fgs + Bype 2 RPy
12.25% = 5.00% + 1.25 x RP,,
7.25% =RPyx1.25
5.3‘]% - H.F"u
See Section 8.3, Risk in a Portfolio Context: The CAPRM.

ii

Adaptive Test Prep g
Questions

CEMGAGE
Learning

Additional Resources

5‘ eReader

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicat:
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FEEDBACK IS KEY

Students also receive robust
explanations of the problems to
assist in further understanding.
Many of the quantitative

test questions feature video
feedback that offers students
step-by-step instruction to
reinforce their understanding
and bolster their confidence.




Getting Down the Basics

is Important

In order for you to take students further into the applications of finance, it's important

that they have a firm handle on the basic concepts and methods used. In MindTap for

Intermediate Financial Management, we provide
students with just-in-time tools that—coupled
with your guidance—ensure that they build a

solid foundation.

PREPARING FOR FINANCE

Students are more confident and prepared when they have
the opportunity to brush up on their knowledge of the
prerequisite concepts required to be successful in finance.
Tutorials/problems are available to review prerequisite
concepts that students should know. Topics covered include
Accounting, Economics, Mathematics, and Statistics, as well
as coverage of various Financial Calculators and Excel.

1. What about financial institutions and markets? Aa Aa

How do you interact with financial institutions and financial markets?

You might wonder how financial markets (and the financial institutions that exist within these markets) affect your
and investing in some form.
Use the following scale to complete the survey that evaluates potential financial concerns you might encounter as a

student. (Note: There are no wrong answers. You will receive 3 points after you have entered a number for each
item on the survey.)

I've never thought about it

I rarely think about it

I think about it, but T am not sure what to do next.

I think about this stuff pretty often, and I am curicus te learn the answers.

I think about this stuff all the time, and T want to know more about how financial markets and
institutions function.

moE W oN e

Have I ever thought about...

a. I've just accepted a job that pays $40,000 per
year. I prefer to use public transportation for a year
or twa to save money for a new car, rather than
purchase a new car now.

b. It doesn't matter where I open a checking account
or credit card, because there aren‘t significant
operational differences between my cellege's credit
unien, the savings asseciation downtown, or the
mutual fund I saw advertised online.

Pk N

€. Inead to purchase a plane ticket for an
emergency trip. Should T borrow money from a friend

ar family member_or use my gew credit cacd? wha

life. Think about all the different aspects of your life that involve money, banks, and securities, or borrowing, saving,

P Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

2. present value functions aa Aa

Time Value of Money calculations using Excel

Time value of maney concepts are a lifeline to most areas of the finance discipline. Although the calculations can be
solved using mathematical equations or a financial calculator, they can also be solved using a spreadsheet.
Spreadsheets and calculators provide tools and funchions that can make the process of deriving results more efficient
and accurate.

Mastering time value of maney calculations through Excel will save you time in your course and help you wark
thraugh nested calculations efficiently.

Let's first review the terms in Excel that are comparable to the keys found on a financial calculator.

Financial C""W There is another term that you wil often encounter when performing
Description  calculator key  Terms U RV IR E T ET) CHEY L
N

Humber of Hper

periods The type term used in Excel time value functions is used to
Periodic Wr Rate  represent the

interest rate

P e = by IFthe payment is made at the beqginning of the year, the value of
Anmuity T oy frpe wil be ; if the payment is made at the end of the year,
payment the value of type will be ¢

Future value Fv Fv

Present value calculations

The present value or "PV function” in Excel is used to calculate the current value of future payments. Cansider this
example:

Suppose your uncle sands you a $10,000 cartificate of depasit in yourname which wil earn 4% interest for the
investment period. Under the terms of his gift, you can withdraw the funds after 4 years on the day of your

WHY IS THIS
IMPORTANT TO ME?

For many students, the idea of taking

finance is intimidating. Beyond that, students
report that they become more engaged with
the course material when they see its relevance
in business. The “Why is this important to me?”
activity asks the student to complete a short self-
assessment activity to demonstrate how they
may already have personal knowledge about
the important finance concepts they will learn

in the chapter material. It is intended to help the
student, especially the non-finance major, better
understand the relevance in the financial con-
cepts they will learn.



74b Bond Ratings

Since the early 1900s, bonds have been assigned quality ratings that reflect their
probability of going into default. The three major rating agencies are Moody's Investors
Service (Moody’s), Standard & Poor’'s Corporation (S&P), and Fitch Investors Service.
Moody's and S&P’s rating designations are shown in Table 7.3. ¥ The triple- and

double-A bonds are extremely safe. Single-A and triple-B bonds are also strong enough

CONCEPT CLIPS

Embedded throughout the new
interactive MindTap Reader, Concept
Clips present key finance topics to
students in an entertaining and
memorable way via short animated
video clips. These video animations
provide students with auditory and
visual representation of the important
terminology for the course.

to be called investment-grade bonds, and they are the lowest-rated bonds that many

banks and other institutional investors are permitted by law to hold. Double-B and
lower bonds are speculative, or junk, bonds; and they have a significant probability of

going into default.

© ConceptClip - Investment Grade v. Junk

£STMENT
\Wetzme

A

>

BONDS

0001 @

Copyright © Cengage Learning. All Rights Reserved

Reno Revolvers has an EPS of $1.50, a cash flow per share of $3.00, and a price/cash flow
ratio of 8.0. What is its P/E ratio?

% Problem :
% Walk-Through ¢ PROBLEM WALK-THROUGH VIDEOS
% Video ! Embedded in the interactive MindTap
“. _- S M Reader and linked to select problems

in MindTap, Problem Walk-Through
Videos provide step-by-step instructions
designed to walk students through
solving a problem from start to

finish. Students can play and replay
the tutorials as they work through
homework assignments or prepare for
quizzes and tests—almost as though
they had you by their side the whole
time. Ideal for homework, study
outside the classroom, or distance
learning, Problem Walk-Through Videos
extend your reach to give students
extra instructional help whenever and
wherever it's most useful.




Customizable Course and

Mobile On-the-Go study tools
based on YOUR Needs

MindTap for Intermediate Financial Management, 13e offers features that allow you to

customize your course based on the topics you cover.

LEARNING PATH CUSTOMIZATION AT

The learning path is structured < CHAPTER 5: TIME VALUE OF MONEY

by chapter SO you can eas”y h|de why Is This Important to Me? - Time Value of Money g ®
R : This activity u to reflect on your , attitudes, and actions to iden between the chanter’s topics

activities you wish to not cover, or s Rl o &

change the order to better align with T —
your course syllabus. RSS feeds and ShapteiTime Yalie oEMoney
YouTube links can easily be added
to the learning path or embedded
directly within the MindTap Reader. & ractice s 8

k22 Activities

i.;_ Video Reviews

Chapter 5 Blueprint Problems

ulae, the ration
manner, helping

I \ .
nd-of-chapter questions for Brigham and Houston, Fundamentals of Financial Management, 14e.
No Subrmissions QXTSI

Fold lem you un the purpase of finance concept

hrough the modules in a st

Chapter 05 - Test Prep

Create customized practice quizzes and receive immediate feedback as you prepare for exams

No Submissions (EIETE

=1 Assignments

Assignment 05 - Time Value of Money

f the critical concept of time value of maney and its applications in finance
d interest rates, annuities, uneven cash flows, perpetuities, simple and

MindTap
Mobile

vity: Amortization schedule
se Excel and its PMT function to develop a loan amortization schedule and calculate the
ment representing interest and principal

Excel Online A

In this act

ELLEL COuNTS ToWARD GRADE ]

o »

Empower G e = z
students tO
|earn on thelr MINDTAP eREADER
¢ erms__,.anyt'\me: Provides Convenience
Students can read their full course eBook on their smartphone.
n where, This means they can complete reading assignments anyplace,
any anytime. They can take notes, highlight important passages,
on- of off-line. and have their text read aloud, whether they are on- or off-line.

Copyright




FLASHCARDS AND QUIZZING

Cultivate Confidence and Elevate Outcomes

Students have instant access to readymade flashcards specific to their course. They can also create flashcards
tailored to their own learning needs. Study games present a fun and engaging way to encourage recall of key
concepts. Students can use pre-built quizzes or generate a self-quiz from any flashcard deck.

THE GRADEBOOK
Keep Students Motivated

SaiiEo G o0 0 ssa:

Students can instantly see their grades and
how they are doing in the course. If they
didn’t do well on an assignment, they can
implement the flashcards and practice quizzes
for that chapter.

NOTIFICATIONS

Keep Students Connected
Students want their smartphones to help them
remember important dates and milestones—
for both the social and academic parts of their
lives. The MindTap Mobile App pushes course
notifications directly to them, making them
more aware of what's ahead with:

+ Due date reminders

- Changes to activity due dates, score

updates, and instructor comments

« Messages from their instructor

« Technical announcements about
the platform

« 2 CENGAGEDral Login - Rapstera Product

JOINEXTRACREDIT, GET | 55.0f¥ $90 o TExTa0ocs o suprerTAGHRITY. [t

WHY CHANCE IT2.
GET EXACTLY WHAT YOU NEED FOR YOUR COURSE

FIND ONLINE HOMEWORK, EBOOKS, RENTALS, TEXTBOOKS AND STUDY TOOLS

Findyour Courss | Register a Product

FREE 14 DAY EE0OK ACCESS | FREE SHIPPING ON OADERS OVER §25 | GET 36 0FF B HELP A CHARITY



LMS
Integration

Cengage’s LMS
Integration is
designed to help you
seamlessly integrate
our digital resources
within your institution’s

Learning Management System (LMS).

LMS integration is available with the Learning Management Systems instructors
use most. Our integrations work with any LMS that supports IMS Basic LTI Open
Standards. Enhanced features, including grade synchronization, are the result

of active collaborations with our LMS partners.

/ CREATE A SEAMLESS USER EXPERIENCE

With LMS Integration, your students are ready to learn on the first day of class. In just a few simple steps,
both you and your students can access Cengage resources using a LMS login.

4
‘W/ CONTENT CUSTOMIZATION WITH DEEP LINKING

Focus student attention on what matters most. Use our Content Selector to create a unique learning
path that blends your content with links to learning activities, assignments, and more.

/ AUTOMATIC GRADE SYNCHRONIZATION*

Need to have your course grades recorded in your LMS gradebook? No problem. Simply
select the activities you want synched, and grades will automatically be recorded in your
LMS gradebook.

* Grade synchronization is currently available with Blackboard, BrightSpace (powered by D2L), Canvas, and Angel 8.




Briet Contents

PART 1 FUNDAMENTAL CONCEPTS OF CORPORATE FINANCE 1
1 An Overview of Financial Management and the Financial Environment 2
2 Risk and Return: Part | 56
3 Risk and Return: Part Il 112
4 Bond Valuation 149
5  Financial Options 199
6  Accounting for Financial Management 231
7 Analysis of Financial Statements 279
PART Il CORPORATE VALUATION 321
8  Basic Stock Valuation 322
9  Corporate Valuation and Financial Planning 375
10  Corporate Governance 416
11 Determining the Cost of Capital 440
PART Il PROJECT VALUATION 485
12 Capital Budgeting: Decision Criteria 486
13 Capital Budgeting: Estimating Cash Flows
and Analyzing Risk 527
14 Real Options 579
PART IV STRATEGIC FINANCING DECISIONS 605
15 Distributions to Shareholders: Dividends and Repurchases 606
16 Capital Structure Decisions 652
17 Dynamic Capital Structures and Corporate Valuation 701
PART V TACTICAL FINANCING DECISIONS 727
18 Initial Public Offerings, Investment Banking,
and Capital Formation 728
19 Lease Financing 765
20  Hybrid Financing: Preferred Stock, Warrants,
and Convertibles 794
PART VI WORKING CAPITAL MANAGEMENT 825
21 Supply Chains and Working Capital Management 826
22 Providing and Obtaining Credit 880
23 Other Topics in Working Capital Management 915
PART VII SPECIAL TOPICS 945
24 Enterprise Risk Management 946
25  Bankruptcy, Reorganization, and Liquidation 985
26 Mergers and Corporate Control 1020
27  Multinational Financial Management 1056
APPENDIXES
Appendix A Values of the Areas under the Standard Normal
Distribution Function 1109
Appendix B Answers to End-of-Chapter Problems 111
Appendix C Selected Equations 1121
Glossary 1139
Name Index 1187
Subject Index 1191

XV

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



XVi Brief Contents

WEB CHAPTERS & WEB EXTENSIONS
Students: Access the Web Chapters and Web Extensions by visiting www
.cengagebrain.com, searching ISBN 9781285850030, and clicking “Access
Now” under “Study Tools” to go to the student textbook companion site.

Instructors: Access the Web Chapters, Web Extensions, and other instructor
resources by going to www.cengage.com/login, logging in with your faculty
account username and password, and using ISBN 9781285850030 to search for
and to add resources to your account “Bookshelf.”

WEB CHAPTERS
28  Time Value of Money
29  Basic Financial Tools: A Review
30  Pension Plan Management
31  Financial Management in Not-for-Profit Businesses

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



: T o
LT e PS5l T”.F. -l |
-5 1 "

Contents

Preface XXVi Using Historical Data to Estimate Risk 65
Box: The Historic Trade-Off Between Risk
PART I and Return 68
FUNDAMENTAL CONCEPTS OF Risk in a Portfolio Context 69
CORPORATE FINANCE 1 The Relevant Risk of a Stock: The Capital Asset
Pricing Model (CAPM) 73
1 An Overview of Financial Box: The Benefits of Diversifying
Management and the Financial Overseas 80
Environment 2 The Relationship between Risk and Return in the
Beginning-of-Chapter Questions 3 Capital Asset Pricing Model 81
Introduction 3 The Efficient Markets Hypothesis 89
How to Use This Text 4 Box: Another Kind of Risk: The Bernie

Madoff Story 90
The Fama-French Three-Factor Model 94
12 Behavioral Finance 99

The CAPM and Market Efficiency: Implications for
Corporate Managers and Investors 102
Summary 103

The Corporate Life Cycle 4

Governing a Corporation 10
Box: Be Nice with a B-Corp
Box: Taxes and Whistleblowing 14

An Overview of Financial Markets 14

Claims on Future Cash Flows: Types of Financial

Securities 16 3 Risk and Return: Part Il 112
Claims on Future Cash Flows: The Required Rate of Beginning-of-Chapter Questions 112
Return (the Cost of Money) 21 Box: Intrinsic Value, Risk, and Return 113
Financial Markets 26 Efficient Portfolios 114
Overview of the U.S. Stock Markets 29 Choosing the Optimal Portfolio 118
Trading in the Modern Stock Markets 31 The Basic Assumptions of the Capital Asset Pricing
Finance and the Great Recession of 2007 40 Model 122
Box: Anatomy of a Toxic Asset 47 The Capital Market Line and the Security Market
The Big Picture 51 Line 123
e-Resources 52 Box: Skill or Luck? 128
Summary 52 Calculating Beta Coefficients 128
2 Risk and Return: Part1 56 Empirical Tests of the CAPM 137

Arbitrage Pricing Theory 140

Beginning-of-Chapter Questions 56 Summary 143

Investment Returns and Risk 57
Box: Intrinsic Value, Risk, and Return 58 4 Bond Valuation 149

Measuring Risk for Discrete Distributions 59 Beginning-of-Chapter Questions 149
Risk in a Continuous Distribution 63 Box: Intrinsic Value and the Cost
Box: What Does Risk Really Mean? 65 of Debt 150
XVii
Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Contents

Who Issues Bonds? 150

Box: Betting With or Against the U.S.
Government: The Case of Treasury Bond
Credit Default Swaps 152

Key Characteristics of Bonds 152

Bond Valuation 157

Changes in Bond Values Over Time 162
Box: Chocolate Bonds 165

Bonds with Semiannual Coupons 165

Bond Yields 166

The Pre-Tax Cost of Debt: Determinants of Market
Interest Rates 170
The Risk-Free Interest Rate: Nominal (r,,) and Real
(r) 17
The Inflation Premium (IP) 172
The Maturity Risk Premium (MRP) 175
The Default Risk Premium (DRP) 178
Box: The Great Recession of 2007 180
Box: The Great Recession of 2007 182

Box: The Few, the Proud, the ... AAA-
Rated Companies! 184

Box: The Great Recession of 2007 185
The Liquidity Premium (LP) 185
The Term Structure of Interest Rates 186
Financing with Junk Bonds 188

Bankruptcy and Reorganization 188
Summary 190

Financial Options 199
Beginning-of-Chapter Questions 199

Box: The Intrinsic Value of Stock
Options 200

Overview of Financial Options 200

Box: Financial Reporting for Employee
Stock Options 204

The Single-Period Binomial Option Pricing
Approach 204

The Single-Period Binomial Option Pricing
Formula 210

The Multi-Period Binomial Option Pricing Model 213
The Black-Scholes Option Pricing Model (OPM) 215
Box: Taxes and Stock Options 221

The Valuation of Put Options 222
Applications of Option Pricing in Corporate
Finance 224

Summary 227

Accounting for Financial
Management 231
Beginning-of-Chapter Questions 231
Box: Intrinsic Value, Free Cash Flow, and
Financial Statements 232
Financial Statements and Reports 233
The Balance Sheet 233
Box: The Great Recession of 2007 237
The Income Statement 237
Statement of Stockholders’ Equity 240

Box: Financial Analysis on the
Web 241

Statement of Cash Flows 241
Box: Filling in the GAAP 245
Net Cash Flow 245
Free Cash Flow: The Cash Flow Available for
Distribution to Investors 246
Box: Sarbanes-Oxley and Financial
Fraud 252
Performance Evaluation 255
The Federal Income Tax System 261

Box: When It Comes to Taxes, History
Repeats and Repeals Itself! 263
Summary 267

Analysis of Financial Statements 279
Beginning-of-Chapter Questions 279

Box: Intrinsic Value and Analysis of
Financial Statements 280

Financial Analysis 281
Liquidity Ratios 282
Asset Management Ratios 285
Box: The Great Recession of 2007 288
Debt Management Ratios 289
Profitability Ratios 293

Box: The World Might Be Flat, but Global
Accounting Is Bumpy! The Case of IFRS
versus FASB 294

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Market Value Ratios 296

Trend Analysis, Common Size Analysis, and
Percentage Change Analysis 300

Tying the Ratios Together: The DuPont
Equation 303

Comparative Ratios and Benchmarking 304 9
Uses and Limitations of Ratio Analysis 306
Box: Ratio Analysis on the Web 307

Looking beyond the Numbers 307
Summary 308
PART II
CORPORATE VALUATION 321
8 Basic Stock Valuation 322

Beginning-of-Chapter Questions 322

Box: Corporate Valuation and Stock
Prices 323

Legal Rights and Privileges of Common
Stockholders 324

Types of Common Stock 325

Stock Market Reporting 326

Valuing Common Stocks—Introducing the Free
Cash Flow (FCF) Valuation Model 327

The Constant Growth Model: Valuation When
Expected Free Cash Flow Grows at a Constant
Rate 332

The Multistage Model: Valuation when
Expected Short-Term Free Cash Flow Grows at a
Nonconstant Rate 335

Application of the FCF Valuation Model to
MicroDrive 339

Do Stock Values Reflect Long-Term or Short-Term
Cash Flows? 347

Value-Based Management: Using the Free

10

Contents Xix

Comparing the FCF Valuation Model, the
Dividend Growth Model, and the Market Multiple
Method 360

Preferred Stock 362
Summary 363

Corporate Valuation and Financial
Planning 375
Beginning-of-Chapter Questions 375

Box: Corporate Valuation and Financial
Planning 376

Overview of Financial Planning 377
Financial Planning at MicroDrive Inc.
Forecasting Operations 379
Evaluating MicroDrive's Strategic Initiatives 385
Projecting MicroDrive's Financial Statements 387
392

378

Analysis and Selection of a Strategic Plan
The CFO's Model 395

Additional Funds Needed (AFN) Equation
Method 396

Forecasting When the Ratios Change 400
Summary 404

Corporate Governance 416

Beginning-of-Chapter Questions 416
Box: Corporate Governance and
Corporate Valuation 417

Agency Conflicts 417

Corporate Governance 421

Box: Would the U.S. Government Be an
Effective Board Director? 425

Box: The Dodd-Frank Act and “Say on
Pay” 428

Box: The Sarbanes-Oxley Act of 2002 and
Corporate Governance 429

Box: International Corporate
Governance 432

Cash Flow Valuation Model to Identify Value Employee Stock Ownership Plans (ESOPs) 434
Drivers 348 Summary 437

Why Are Stock Prices So Volatile? ~ 351 11 Determining the Cost of Capital 440
Valuing Common Stocks with the Dividend Growth Beginning-of-Chapter Questions 440

Model 352 Box: Corporate Valuation and the Cost
The Market Multiple Method 359 of Capital 441

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



XX Contents
The Weighted Average Cost of Capital 442
Choosing Weights for the Weighted Average Cost
of Capital 443
After-Tax Cost of Debt: r (1 —T) and
r(1 —T) 445
Box: How Effective Is the Effective
Corporate Tax Rate? 448
Cost of Preferred Stock, r . 451
Cost of Common Stock: The Market Risk Premium,
RP, 452
Using the CAPM to Estimate the Cost of Common
Stock, r, 456
Using the Dividend Growth Approach to Estimate
the Cost of Common Stock 459
The Weighted Average Cost of Capital
(WACC) 461
Box: Global Variations in the Cost
of Capital 463
Adjusting the Cost of Equity for Flotation
Costs 464
Privately Owned Firms and Small Businesses 466
The Divisional Cost of Capital 468
Estimating the Cost of Capital for Individual
Projects 470
Managerial Issues and the Cost of Capital 471
Summary 473
PART 111

PROJECT VALUATION 485
12 Capital Budgeting: Decision

Criteria 486

Beginning-of-Chapter Questions 486

Box: Corporate Valuation and Capital
Budgeting 487

An Overview of Capital Budgeting 487

The First Step in Project Analysis 489

Net Present Value (NPV) 490

Internal Rate of Return (IRR) 493

Modified Internal Rate of Return (MIRR) 500
Profitability Index (PI) 503

Payback Period 504

13

14

15

How to Use the Different Capital Budgeting
Methods 506

Other Issues in Capital Budgeting 509
Summary 516

Capital Budgeting: Estimating Cash
Flows and Analyzing Risk 527
Beginning-of-Chapter Questions 527

Box: Project Valuation, Cash Flows,
and Risk Analysis 528

Identifying Relevant Cash Flows 528

Analysis of an Expansion Project 533

Box: Mistakes in Cash Flow Estimation
Can Kill Innovation 541

Risk Analysis in Capital Budgeting 542
Measuring Stand-Alone Risk 543
Sensitivity Analysis 544

Scenario Analysis 547

Monte Carlo Simulation 551

Project Risk Conclusions 554
Replacement Analysis 555

Real Options 557

Phased Decisions and Decision Trees 559
Summary 563

Appendix 13A Tax Depreciation 576

Real Options 579
Beginning-of-Chapter Questions 580
Valuing Real Options 580

The Investment Timing Option: An
[llustration 581

The Growth Option: An Illustration 592

Concluding Thoughts on Real Options 598
Summary 599

PART 1V
STRATEGIC FINANCING DECISIONS 605

Distributions to Shareholders:
Dividends and Repurchases
Beginning-of-Chapter Questions 606
An Overview of Cash Distributions 607

606

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



16

Box: Uses of Free Cash Flow:
Distributions to Shareholders 608

Procedures for Cash Distributions 610
Cash Distributions and Firm Value 614
Clientele Effect 617
Signaling Hypothesis 619
Implications for Dividend Stability 620
Box: The Great Recession of 2007 621

Setting the Target Distribution Level: The
Residual Distribution Model 622

The Residual Distribution Model in Practice 624

A Tale of Two Cash Distributions: Dividends versus
Stock Repurchases 625

The Pros and Cons of Dividends and Repurchases 635

Box: Dividend Yields around the
World 636

Other Factors Influencing Distributions 637
Summarizing the Distribution Policy Decision 638
Stock Splits and Stock Dividends 640

Box: The Great Recession of 2007 641

Dividend Reinvestment Plans 643
Summary 644

Capital Structure Decisions 652

Beginning-of-Chapter Questions 652

Box: Corporate Valuation and Capital
Structure 653

An Overview of Capital Structure 654
Business Risk and Financial Risk 655

Capital Structure Theory: The Modigliani and Miller
Models 660

Box: Yogi Berra on the MM
Proposition 663

Capital Structure Theory: Beyond the Modigliani
and Miller Models 665

Capital Structure Evidence and Implications 670
Estimating the Optimal Capital Structure 675
Anatomy of a Recapitalization 682

Box: The Great Recession of 2007 686
Risky Debt and Equity as an Option 687

Managing the Maturity Structure of Debt 690
Summary 693

Contents

17 Dynamic Capital Structures and
Corporate Valuation 701
Beginning-of-Chapter Questions 701

Box: Corporate Valuation and Capital
Structure Decisions 702

The Adjusted Present Value (APV)
Approach 703

The Modigliani and Miller Models 706

The Compressed Adjusted Present Value (CAPV)
Model 707

The Free Cash Flow to Equity (FCFE)

Model 709

Multistage Valuation When the Capital Structure is
Stable 710

[llustration of the Three Valuation Approaches for a

Constant Capital Structure 714

Analysis of a Dynamic Capital
Structure 720
Summary 722

PART V
TACTICAL FINANCING DECISIONS 727

18 Initial Public Offerings, Investment
Banking, and Capital Formation 728
Beginning-of-Chapter Questions 728
The Financial Life Cycle of a Start-Up
Company 729
The Decision to Go Public 730
The Process of Going Public: An Initial Public
Offering 732
Equity Carve-Outs: A Special Type of IPO 744
Other Ways to Raise Funds in the Capital
Markets 745
Box: Where There’s Smoke, There’s
Fire 750

Investment Banking Activities 753
Box: What Was the Role of Investment
Banks? 755

The Decision to Go Private 756
Summary 758

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

XXi



XXii Contents

19 Lease Financing 765
Beginning-of-Chapter Questions 765
Types of Leases 766
Tax Effects 769
Financial Statement Effects 770
Evaluation by the Lessee 773
Evaluation by the Lessor 778
Other Issues in Lease Analysis 781

Box: What You Don’t Know Can Hurt
You! 782

Box: Lease Securitization 784

Other Reasons for Leasing 785
Summary 787

20 Hybrid Financing: Preferred Stock,
Warrants, and Convertibles 794
Beginning-of-Chapter Questions 794
Preferred Stock 795

Box: The Romance Had No Chemistry,
but It Had a Lot of Preferred Stock!

Box: Hybrids Aren’t Only for
Corporations 799

Warrants 801

Convertible Securities 807

A Final Comparison of Warrants and

Convertibles 815

Reporting Earnings When Warrants or

Convertibles Are Outstanding 816
Summary 817

797

PART VI
WORKING CAPITAL MANAGEMENT 825

21 Supply Chains and Working Capital
Management 826
Beginning-of-Chapter Questions 826

Box: Corporate Valuation and Working
Capital Management 827

Overview of Supply Chain Management 828

Using and Financing Operating Current
Assets 830

The Cash Conversion Cycle 834

22

Box: Some Firms Operate with Negative
Working Capital! 840

Inventory Management 840
Receivables Management 842
Box: Supply Chain Finance 844

Accruals and Accounts Payable (Trade
Credit) 846

Box: A Wag of the Finger or Tip of the
Hat? The Colbert Report and Small
Business Payment Terms 847

The Cash Budget 850

Cash Management and the Target Cash
Balance 854

Box: Use It or Lose Part of It: Cash
Can Be Costly! 855

Cash Management Techniques 856
Box: Your Check Isn‘t in the Mail 859

Managing Short-Term Investments 860
Short-Term Bank Loans 861
Commercial Paper 865

Use of Security in Short-Term Financing 866
Summary 867

Providing and Obtaining Credit 880
Beginning-of-Chapter Questions 880
Credit Policy 881

Monitoring Receivables with the Uncollected
Balances Schedule 884

Analyzing Proposed Changes
in Credit Policy 888

Analyzing Proposed Changes in Credit Policy:
Incremental Analysis 891

The Cost of Bank Loans 898

Choosing a Bank 902
Summary 904

23 Other Topics in Working Capital

Management 915
Beginning-of-Chapter Questions 915

The Concept of Zero Working Capital 916
Setting the Target Cash Balance 917
Inventory Control Systems 923
Accounting for Inventory 924

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



The Economic Ordering Quantity (EOQ)
Model 927

EOQ Model Extensions 934
Summary 940

PART VII
SPECIAL TOPICS 945

24 Enterprise Risk Management 946
Beginning-of-Chapter Questions 946

Box: Corporate Valuation and Risk
Management 947

Reasons to Manage Risk 948

An Overview of Enterprise Risk
Management 950

A Framework for Enterprise Risk
Management 953

Categories of Risk Events 956
Foreign Exchange (FX) Risk 958
Commodity Price Risk 959
Interest Rate Risk 964
Box: The Game of Truth or LIBOR 970
Project Selection Risks 973
Managing Credit Risks 976

Risk and Human Safety 979
Summary 980

25 Bankruptcy, Reorganization,
and Liquidation 985
Beginning-of-Chapter Questions 985
Financial Distress and Its Consequences 986
Issues Facing a Firm in Financial Distress 988

Settlements without Going through Formal
Bankruptcy 989

Federal Bankruptcy Law 991
Reorganization in Bankruptcy (Chapter 11 of
Bankruptcy Code) 992
Liquidation in Bankruptcy 1003

Box: A Nation of Defaulters? 1007
Anatomy of a Bankruptcy: Transforming the GM
Corporation into the GM Company 1008

Contents XXiii

Other Motivations for Bankruptcy 1010

Some Criticisms of Bankruptcy Laws 1010
Summary 1011

26 Mergers and Corporate

27

Control 1020
Beginning-of-Chapter Questions 1020
Rationale for Mergers 1021

Types of Mergers 1024

Level of Merger Activity 1025

Hostile versus Friendly Takeovers 1026
Merger Regulation 1027

Overview of Merger Analysis 1029
Estimating a Target's Value 1030
Setting the Bid Price 1034

Who Wins: The Empirical Evidence 1036
The Role of Investment Bankers 1038
Other Business Combinations 1039
Divestitures 1041

Tax Treatment of Mergers 1042
Financial Reporting for Mergers 1046

Box: Tempest in a Teapot? 1048
Summary 1049

Multinational Financial
Management 1056
Beginning-of-Chapter Questions 1056

Box: Corporate Valuation in a Global
Context 1057

Multinational, or Global, Corporations 1058
Multinational versus Domestic Financial
Management 1059

Box: Meet Me at the Car Wash 1060
Exchange Rates 1061
The Fixed Exchange Rate System 1067
Floating Exchange Rates 1067
Government Intervention in Foreign Exchange
Markets 1073
Other Exchange Rate Systems: No Local Currency,
Pegged Rates, and Managed Floating Rates 1074

Trading in Foreign Exchange: Spot Rates and
Forward Rates 1078

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



XXiV Contents

Interest Rate Parity 1079
Purchasing Power Parity 1082

Box: Hungry for a Big Mac? Go to
Ukraine! 1083

Inflation, Interest Rates, and Exchange
Rates 1083
International Money and Capital Markets 1084

Box: Stock Market Indices around the
World 1087

Multinational Capital Budgeting 1090
Box: Death and Taxes 1091
International Capital Structures 1095

Multinational Working Capital
Management 1097
Summary 1100

APPENDIXES
Appendix A Values of the Areas under

the Standard Normal Distribution
Function 1109

Appendix B Answers to End-of-Chapter
Problems 1111

Appendix C Selected Equations 1121

GLOSSARY 1139
NAME INDEX 1187
SUBJECT INDEX 1191

WEB CHAPTERS & WEB EXTENSIONS

Students: Access the Web Chapters and Web Extensions
by visiting www.cengagebrain.com, searching ISBN
9781337395083, and clicking “Access Now"” under “Study
Tools" to go to the student textbook companion site.

Instructors: Access the Web Chapters, Web Extensions,
and other instructor resources by going to www
.cengage.com/login, logging in with your faculty
account username and password, and using ISBN
9781337395083 to search for and to add resources to
your account “Bookshelf.”

Web Chapters
28 Time Value of Money
29 Basic Financial Tools: A Review
30 Pension Plan Management

31 Financial Management in Not-for-Profit
Businesses

Web Extensions
Web Extension 1A An Overview of Derivatives
Web Extension 1B An Overview of Financial
Institutions
Web Extension 2A Continuous Probability
Distributions
Web Extension 2B Estimating Beta with a
Financial Calculator
Web Extension 4A A Closer Look at Zero Coupon,
Other OID Bonds, and Premium Bonds
Web Extension 4B A Closer Look at TIPS: Treasury
Inflation-Protected Securities
Web Extension 4C A Closer Look at Bond Risk:
Duration
Web Extension 4D The Pure Expectations Theory
and Estimation of Forward Rates
Web Extension 6A The Federal Income Tax System
for Individuals
Web Extension 8A Derivation of Valuation
Equations
Web Extension 11A The Cost of Equity in the
Nonconstant Dividend Growth Model with
Repurchases
Web Extension 12A The Accounting Rate of Return
(ARR)
Web Extension 13A Certainty Equivalents and
Risk-Adjusted Discount Rates
Web Extension 14A The Abandonment Real Option
Web Extension 14B Risk-Neutral Valuation
Web Extension 16A Degree of Leverage
Web Extension 16B Capital Structure Theory:
Arbitrage Proofs of the Modigliani-Miller Theorems

Web Extension 17A Projecting Consistent Debt
and Interest Expenses

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Web Extension 17B Bond Refunding

Web Extension 18A Rights Offerings

Web Extension 19A Percentage Cost Analysis
Web Extension 19B Leasing Feedback

Web Extension 19C Leveraged Leases

Web Extension 19D Accounting for Leases
Web Extension 20A Calling Convertible Issues

Contents XXV

Web Extension 21A Secured Short-Term Financing

Web Extension 21B Supply Chain Finance

Web Extension 25A Multiple Discriminant Analysis
Web Extension 28A The Tabular Approach

Web Extension 28B Derivation of Annuity Formulas
Web Extension 28C Continuous Compounding

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Students: Access the
Intermediate Financial
Management 13e
companion site and online
student resources by visiting
www.cengagebrain
.com, searching ISBN
9781285850030 and
clicking “Access Now”
under “Study Tools” to go
to the student textbook
companion site.

Instructors: Access the
Intermediate Financial
Management 13e
companion site and
instructor resources by
going to www.cengage
.com, logging in with your
faculty account username
and password, and using
ISBN 9781285850030 to
reach the site through your
account “Bookshelf.”

XXVi

Much has happened in finance recently. Years ago, when the body of knowledge
was smaller, the fundamental principles could be covered in a one-term lecture
course and then reinforced in a subsequent case course. This approach is no longer
feasible. There is simply too much material to cover in one lecture course.

As the body of knowledge expanded, we and other instructors experienced
increasing difficulties. Eventually, we reached these conclusions:

e The introductory course should be designed for all business students, not just
for finance majors, and it should provide a broad overview of finance. There-
fore, a text designed for the first course should cover key concepts but avoid
confusing students by going beyond basic principles.

e Finance majors need a second course that provides not only greater depth on
the core issues of valuation, capital budgeting, capital structure, cost of capital,
and working capital management but also covers such special topics as merg-
ers, multinational finance, leasing, risk management, and bankruptcy.

e This second course should also utilize cases that show how finance theory is
used in practice to help make better financial decisions.

When we began teaching under the two-course structure, we tried two types
of existing books, but neither worked well. First, there were books that emphasized
theory, but they were unsatisfactory because students had difficulty seeing the use-
fulness of the theory and consequently were not motivated to learn it. Moreover,
these books were of limited value in helping students deal with cases. Second, there
were books designed primarily for the introductory MBA course that contained
the required material, but they also contained too much introductory material. We
eventually concluded that a new text was needed, one designed specifically for the
second financial management course, and that led to the creation of Intermediate
Financial Management, or IFM for short.

The Next Level: Intermediate
Financial Management

In your introductory finance course, you learned basic terms and concepts. How-
ever, an intro course cannot make you “operational” in the sense of actually “doing”
financial management. For one thing, introductory courses necessarily focus on
individual chapters and even sections of chapters, and first-course exams generally
consist of relatively simple problems plus short-answer questions. As a result, it is
hard to get a good sense of how the various parts of financial management interact
with one another. Second, there is not enough time in the intro course to allow
students to set up and work out realistic problems, nor is there time to delve into
actual cases that illustrate how finance theory is applied in practice.

Now it is time to move on. In Intermediate Financial Management, we first
review materials that were covered in the introductory course, then take up new
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material. The review is absolutely essential because no one can remember every-
thing that was covered in the first course, yet all of the introductory material is
essential for a good understanding of the more advanced material. Accordingly, we
revisit topics such as the net present value (NPV) and internal rate of return (IRR)
methods, but now we delve into them more deeply, considering how to streamline
and automate the calculations, how to obtain the necessary data, and how errors
in the data might affect the outcome. We also relate the topics covered in different
chapters to one another, showing, for example, how cost of capital, capital structure,
dividend policy, and capital budgeting combine forces to affect the firm’s value.

Also, because spreadsheets such as Excel, not financial calculators, are used for
most real-world calculations, students need to be proficient with spreadsheets so
that they will be more marketable after graduation. Therefore, we explain how to
do various types of financial analysis with Excel. Working with Excel has, in fact,
two important benefits: (1) a knowledge of Excel is important in the workplace and
the job market, and (2) setting up spreadsheet models and analyzing the results also
provide useful insights into the implications of financial decisions.

Corporate Valuation as
a Unifying Theme

Management’s goal is to maximize firm value. Job candidates who understand the the-
oretical underpinning for value maximization and have the practical skills to analyze
business decisions within this context make better, more valuable employees. Our goal
is to provide you with both this theoretical underpinning and a practical skill set. To
this end we have developed several integrating features that will help you to keep the
big picture of value maximization in mind while you are honing your analytical skills:

e Every chapter starts off with a series of integrating Beginning of Chapter Ques-
tions that will help you place the material in the broader context of financial
management.

e Most chapters have a valuation graphic and description that show exactly how
the material relates to corporate valuation.

e  Each chapter has a Mini Case that provides a business context for the material.

e FEach chapter has an Excel spreadsheet Tool Kit that steps through all the
calculations in the chapter.

e FEach chapter has a spreadsheet Build-a-Model that steps you through con-
structing an Excel model to work problems. We've designed these features and
tools so that you’ll finish your course with the skills to analyze business deci-
sions and the understanding of how these decisions impact corporate value.

Design of the Book

Based on more than 30 years working on Intermediate Financial Management and
teaching the advanced undergraduate financial management course, we have con-
cluded that the book should include the following features:

e Completeness. Because IFM is designed for finance majors, it should be self-
contained and suitable for reference purposes. Therefore, we specifically and
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purposely included: (a) some material that overlaps with introductory finance
texts and (b) more material than can realistically be covered in a single course.
We included in Chapters 2 through 5 some fundamental materials borrowed
directly from other Cengage Learning texts. If an instructor chooses to cover
this material, or if an individual student feels a need to cover it on his or her
own, it is available. In other chapters, we included relatively brief reviews
of first-course topics. This was necessary both to put IFM on a stand-alone
basis and to help students who have a delay between their introductory and
second financial management courses get up to speed before tackling new
material. This review is particularly important for working capital management
and such “special topics” as mergers, lease analysis, and convertibles—all of
which are often either touched on only lightly or skipped in the introductory
course. Thus, the variety of topics covered in the text provides adopters with a
choice of materials for the second course, and students can use materials that
were not covered for reference purposes. We note, though, that instructors must
be careful not to bite off more than their students can chew.

e Theory and applications. Financial theory is useful to financial decision makers,
both for the insights it provides and for direct application in several important
decision areas. However, theory can seem sterile and pointless unless its useful-
ness is made clear. Therefore, in IFM, we present theory in a decision-making
context, which motivates students by showing them how theory can lead to better
decisions. The combination of theory and applications also makes the text more
usable as a reference for case courses as well as for real-world decision making.

e Computer orientation. Today, a business that does not use computers in its
financial planning is about as competitive as a student who tries to take a
finance exam without a financial calculator. Throughout the text we provide
computer spreadsheet examples for the calculations and spreadsheet problems
for the students to work. This emphasis on spreadsheets both orients students
to the business environment they will face upon graduation and helps them
understand key financial concepts better.

e Global perspective. Successful businesses know that the world’s economies are
rapidly converging, that business is becoming globalized, and that it is difficult
to remain competitive without being a global player. Even purely domestic firms
cannot escape the influence of the global economy because international events
have a significant effect on domestic interest rates and economic activity. All of
this means that today’s finance students—who are tomorrow’s financial execu-
tives—must develop a global perspective. To this end, IFM also contains an entire
chapter on multinational financial management. In addition, to help students
“think global,” we provide examples throughout the text that focus on the types of
global problems companies face. Of course, we cannot make multinational finance
experts out of students in a conventional corporate finance course, but we can
help them recognize that insular decision making is insufficient in today’s world.

Beginning-of-Chapter Questions

We start each chapter with several Beginning-of-Chapter (BOC) questions. You will
be able to answer some of the questions before you even read the chapter, and you
will be able to give better answers after you have read it. Other questions are harder,
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and you won't feel truly comfortable answering them until after they have been dis-
cussed in class. We considered putting the questions at the ends of the chapters, but
we concluded that they would best serve our purposes if placed at the beginning.
Here is a summary of our thinking as we wrote the questions:

e The questions indicate to you the key issues covered in the chapter and the
things you should know when you complete the chapter.

e  Some of the questions were designed to help you remember terms and concepts
that were covered in the introductory course. Others indicate where we will be
going beyond the intro course.

®  You need to be able to relate different parts of financial management to one
another, so some of the BOC questions were designed to get you to think about
how the various chapters are related to one another. These questions tend to be
harder, and they can be answered more completely after a classroom discussion.

e  You also need to think about how financial concepts are applied in the real
world, so some of the BOC questions focus on the application of theories to the
decision process. Again, complete answers to these questions require a good bit
of thought and discussion.

e Some of the BOC questions are designed to help you see how Excel can be used
to make better financial decisions. These questions have accompanying models
that provide tutorials on Excel functions and commands. The completed models
are available on the textbook’s Web site. Going through them will help you
learn how to use Excel as well as give you valuable insights into the financial
issues covered in the chapter. We have also provided an “Excel Tool Locater,”
which is an index of all of the Excel skills that the BOC models go over. This
index is in the Excel file, Excel Locations.xls. Because recruiters like students
who are good with Excel, this will also help you as you look for a good job. It
will also help you succeed once you are in the workplace.

We personally have used the BOC questions in several different ways:

e Insome classes we simply told students to use the BOC questions or not, as they
wished. Some students did study them and retrieve the Excel models from the
Web, but many just ignored them.

e We have also assigned selected BOC questions and then used them, along with
the related Excel models, as the basis for some of our lectures.

e Most recently, we literally built our course around the BOC questions." Here
we informed students on day one that we would start each class by calling on
them randomly and grading them on their answers.? We also informed them
that our exams would be taken verbatim from the BOC questions. They com-
plained a bit about the quizzes, but the students’ course evaluations stated
that the quizzes should be continued because without them they would have
come to class less well prepared and hence would have learned much less
than they did.

'In fact, we broke our course into two segments, one where we covered selected text chapters and
another where we covered cases that were related to and illustrated the text chapters. For the case
portion of the course, students made presentations and discussed the cases. All the cases required them
to use Excel.

*Most of our students were graduating seniors who were interviewing for jobs. We excused them from
class (and the quizzes) if they informed us by e-mail before class that they were interviewing.
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e The best way to prepare for the course as we taught it was by first reading
the questions, then reading the chapter, and then writing out notes outlining
answers to the questions in preparation for the oral quiz. We expected students
to give complete answers to “easy” questions, but we gave them good grades
if they could say enough about the harder questions to demonstrate that they
had thought about how to answer them. We would then discuss the harder
questions in lieu of a straight lecture, going into the related Excel models both
to explain Excel features and to provide insights into different issues.

e  Our midterm and final exams consisted of five of the harder BOC questions, of
which three had to be answered in 2 hours in an essay format. It took a much
more complete answer to earn a good grade than would have been required on
the oral quizzes. We also allowed students to use a four-page “cheat sheet” on
the exams.? That reduced time spent trying to memorize things as opposed to
understanding them. Also, students told us that making up the cheat sheets was
a great way to study.

Major Changes in the Thirteenth
Edition

As in every revision, we updated and clarified sections throughout the text. Specifi-
cally, we also made the following changes in content:

References to, implications of, and explanations for the global economic crisis. We
have continued discussing the financial crisis that began in 2007. We renamed this the
“Great Recession of 2007” since its implications persisted well past the financial crisis
and we have included more material focusing on the issues related to this recession.

Additional integration of the textbook and the accompanying Excel Tool Kit spread-
sheet models for each chapter. Many figures in the textbook are actually screen shots
from the chapter’s Excel Tool Kit model. This serves two purposes. First, it makes the
analysis more transparent to the student; the student or instructor can go to the Tool Kit
and see exactly how all of the numbers in a figure were calculated. Second, it provides
an additional resource for students and instructors to use in learning Excel.

Improvements in the MicroDrive Examples. For many editions we have used a
hypothetical company, MicroDrive, as a running example. This provides continuity
in the examples from chapter to chapter and helps students apply the material more
quickly. We have continued to improve the integration, especially in the corporate
valuation material.

Significant Changes
in Selected Chapters

We made many small improvements within each chapter; some of the more notable
ones are discussed as follows.

*We did require that students make up their own “cheat sheets,” and we required them to turn their
sheets in with their exams so we could check for independence.
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Chapter 1: An Overview of Financial Management and the Financial
Environment Because financial markets have changed so dramatically over the past
15 years, we felt it was important to include a completely updated section on finan-
cial markets with special emphasis on the developments in the equities secondary
markets. We discuss the types of markets, automated trading, Reg NMS and quotes,
and high-frequency trading. We added boxes on B-corporations and whistleblowing.

Chapter 3: Risk and Return: Part II In Chapter 2, we estimate General Electric’s
beta using 4 years of monthly returns. In this chapter, we estimate betas using
1 year of weekly returns because this is another widely used approach. In addition
to this change, we are using Apple, a high-tech company, to illustrate the estimation
techniques for an individual company.

Chapter 4: Bond Valuation We revised our presentation of the real risk-free rate
and of the nominal rate. We also added a box on a special kind of bond whose pay-
ments are in chocolate, “Chocolate Bonds.”

Chapter 6: Accounting for Financial Management We moved the introduction of
the operating profitability ratio and the capital requirement ratio from later chap-
ters to this chapter and included their discussion in the material on the return on
invested capital. This enabled our expanded discussion of free cash flow and valu-
ation in Chapter 8.

Chapter 8: Basic Stock Valuation Last edition, we substantially restructured the
chapter on stock valuation to begin with free cash flow valuation and to treat the
dividend growth model as a special case. We continued with this restructuring in
this edition by including the valuation of MicroDrive here rather than in the fi-
nancial planning chapter and by incorporating some basic forecasting material to
support the valuation concepts. This allows us to emphasize valuation and value-
based management earlier in the text. We have focused on free cash flow valua-
tion and value-based management in our classroom for several years with great
success, and this change makes the basic stock valuation chapter fully consistent
with our focus.

Chapter 9: Corporate Valuation and Financial Planning We moved some of the
introductory forecasting material to the Basic Stock Valuation chapter and expand-
ed our coverage of valuation. We included an additional Spreadsheet Problem on
valuation. We did this to reinforce our treatment of valuation in Chapter 8.

Chapter 13: Capital Budgeting: Estimating Cash Flow and Analyzing Risk We
added a new box, “Mistakes in Cash Flow Estimation Can Kill Innovation,” describ-
ing common mistakes in project analysis.

Chapter 16: Capital Structure Decisions We moved the material on viewing eq-
uity in a company with risky debt as an option into this chapter from Chapter 17
on dynamic capital structures because such analysis has become mainstream. We
also added coverage of the debt maturity choice along with some recent empirical
evidence on the move away from long-term debt. The proofs of the Modigliani and
Miller theorems are now in the self-contained Web Extension 16B, and we have
provided a PowerPoint file with these proofs.
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Chapter 17: Dynamic Capital Structures We streamlined this chapter substan-
tially. It is now focused on valuation issues associated with the interest tax
shield, including cases in which the capital structure changes during the fore-
cast period. We provide a brief review of the free cash flow corporate valuation
model, we describe the free cash flow to equity (FCFE) valuation model, and
we show that these models are inappropriate for situations in which the capital
structure is changing. We describe a very general version of the adjusted present
value (APV) approach and show how it can be used when the capital structure
is changing. This provides a natural segue into the compressed adjusted present
value (CAPV) model, in which the tax shield is discounted at the unlevered cost
of equity.

We illustrate the valuation concepts using a hypothetical company, Tutwiler
Controls. (We use this same company in Chapter 26 as the target of an acquisi-
tion, except we then include synergies and a different capital structure.) Discussing
Tutwiler’s valuation here permits a natural extension into merger-related issues in
Chapter 26.

As noted previously, we moved the material on viewing equity as an option
on the assets of a levered firm to Chapter 16. We moved the MM proofs (including
PowerPoint slides) into Chapter 16 as a new Web extension, Web Extension 16B.
This consolidates important capital structure concepts in Chapter 16 and permits
this chapter to focus on valuation issues associated with capital structures.

Chapter 18: Initial Public Offerings, Investment Banking, and Financial Restruc-
turing We added a new Spreadsheet Problem on setting IPO terms.

Chapter 19: Lease Financing We revised the discussion of the accounting effects
of leasing to accommodate Accounting Standards Update 2016-02, which essen-
tially requires that all leases be capitalized. We added a new Web Extension 19D
that discusses how leases are capitalized.

Chapter 21: Supply Chains and Working Capital Management We revised our
discussion of the cash conversion cycle by simplifying the example. We also reorga-
nized the subsequent material on inventory management, receivables management,
and payables management to reinforce the cash conversion cycle principles. We
added a new section (21-9a) that explains the U.S. payment, clearing, and settle-
ment infrastructure. We added a box on the recent phenomenon of banks charging
corporate customers for cash deposit accounts, “Use It or Lose Part of It: Cash Can
Be Costly!” We also added Web Extension 21B on supply chain finance.

Chapter 26: Mergers, LBOs, Divestitures, and Holding Companies We moved the
comparison of the FCF corporate valuation model, the free cash flow to equity
model, and the compressed adjusted present value model to Chapter 17, allowing
us to focus more on merger analysis in this chapter rather than on the development
of valuation models.

Chapter 27: Multinational Financial Management We reworked the material on
exchange rate quotes to be more clear and to have more of a business focus rather
than a tourist focus. We also expanded the material on exchange rate appreciation
and depreciation. We added material on currencies that are not readily convertible
or that have restrictions on conversion. We incorporated more discussion of how
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central governments manage their currencies and the different characteristics of
sovereign debt.

Test Bank The instructor’s test bank has been updated and revised with many new
questions and problems.

Other Ways the Book Can Be Used

The second corporate finance course can be taught in a variety of other ways,
depending on a school’s curriculum structure and the instructor’s personal prefer-
ences. We have been focusing on the BOC questions and discussions, but we have
used alternative formats, and all can work out very nicely. Therefore, we designed
the book so that it can be flexible.

Mini Cases as a framework for lectures.

We originally wrote the Mini Cases specifically for use in class. We had students
read the chapter and the Mini Case, and then we systematically went through it in
class to “explain” the chapter. (See the section titled “The Instructional Package”
later in this Preface for a discussion of lecture aids available from Cengage Learn-
ing.) Here we use a PowerPoint slide show, which is located on the instructor’s Web
site, and which we make available to students on our own course Web site. Students
bring a printout of the slides to class, which makes it easier to take good notes.
Generally, it takes us about two hours to frame the issues with the opening ques-
tions and then go through a Mini Case, so we allocate that much time. We want to
facilitate questions and class discussion, and the Mini Case format stimulates both.

The Mini Cases themselves provide case content, so it is not as necessary to use
regular cases as it would be if we used lectures based entirely on text chapters. Still,
we like to use a number of the free-standing cases that are available from Cengage-
Compose, Cengage Learning’s online case library, at http://compose.cengage.com,
and we have teams of students present their findings in class. The presenters play
the role of consultants teaching newly hired corporate staff members (the rest of the
class) how to analyze a particular problem, and we as instructors play the role of
“chief consultant”—normally silent but available to answer questions if the student
“consultants” don’t know the answers (which is rare). We use this format because it
is more realistic to have students think about how to analyze problems than to focus
on the final decision, which is really the job of corporate executives with far more
experience than undergraduate students.

To ensure that nonpresenting students actually study the case, we call on them
randomly before the presentation begins, we grade them on class participation,
and our exams are patterned closely after the material in the cases. Therefore,
nonpresenting students have an incentive to study and understand the cases and to
participate when the cases are discussed in class. This format has worked well, and
we have obtained excellent results with a relatively small amount of preparation
time. Indeed, some of our PhD students with no previous teaching experience have
taught the course entirely on their own, following our outline and format, and have
also obtained excellent results.

An emphasis on basic material.
If students have not gained a thorough understanding of the basic concepts from
their earlier finance courses, instructors may want to place more emphasis on the
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basics and thus cover Chapters 2 through 5 in detail rather than merely as a review.
We even provide a chapter (Web Chapter 28) on time value of money skills on the
textbook’s Web site for students who need an even more complete review. Then,
Chapters 6 through 17 can be covered in detail, and any remaining time can be used
to cover some of the other chapters. This approach gives students a sound back-
ground on the core of financial management, but it does not leave sufficient time to
cover a number of interesting and important topics. Because the book is written in a
modular format, if students understand the fundamental core topics, they should be
able to cover the remaining chapters on their own, if and when the need arises.

A case-based course.

At the other extreme, where students have an exceptionally good background,
hence little need to review topics that were covered in the basic finance course,
instructors can spend less time on the early chapters and concentrate on advanced
topics. When we take this approach, we assign Web Chapter 29 as a quick review
and then assign cases that deal with the topics covered in the early chapters. We tell
students to review the other relevant chapters on their own to the extent necessary
to work the cases, thus freeing up class time for the more advanced material. This
approach works best with relatively mature students, including evening students
with some business experience.

Comprehensive Learning Solutions

Intermediate Financial Management includes a broad range of ancillary materials
designed both to enhance students’ learning and to help instructors prepare for and
conduct classes.

Supplemental Student Resources

Students: Access all of the following resources by visiting www.cengagebrain.com,
searching ISBN 9781337395083, and clicking “Access Now” under “Study Tools” to
go to the student textbook companion site.

Beginning-of-Chapter (BOC) spreadsheets. Many of the integrative questions that
appear at the start of each chapter have a spreadsheet model that illustrates the
topic. There is also an index of the Excel techniques covered in the BOC Excel mod-
els. This index is in the Excel file, Excel Locations.xls, and it provides a quick way
to locate examples of Excel programming techniques

End-of-chapter Build-a-Model spreadsheet problems. In addition to the Tool Kits
and Beginning-of-Chapter models, most chapters have a “Build a Model” Spread-
sheet Problem. These spreadsheets contain financial data plus instructions for solv-
ing a particular problem. The model is partially completed, with headings but no
formulas, so the models must literally be built. The partially completed spreadsheets
for these Build-a-Model problems are on the student companion Web site, with the
completed versions available to instructors.

Mini Case spreadsheets. These Excel spreadsheets do all the calculations required
in the Mini Cases. They are similar to the Tool Kits for the chapter, except (a) the
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numbers in the examples correspond to the Mini Case rather than to the chapter per
se, and (b) there are some features that make it possible to do what-if analyses on
a real-time basis in class.

Web Chapters and Web Extensions. Web chapters provide a chapter-length dis-
cussion of specialized topics that are not of sufficient general interest to warrant
inclusion in the printed version of the text. Web extensions provide additional dis-
cussion or examples pertaining to material that is in the text.

Instructor Resources

Instructors: Access the preceding chapter resources and the following instructor
ancillaries by going to www.cengage.com/login, logging in with your faculty ac-
count username and password, and using ISBN 9781337395083 to search for and
to add resources to your account “Bookshelf.”

e [nstructor’s Manual. This comprehensive manual contains answers to all the
Beginning-of-Chapter Questions, end-of-chapter questions and problems, and
Mini Cases.

e  PowerPoint” slides. Created by the authors, the PowerPoint® slides cover essen-
tial topics for each chapter. Graphs, tables, and lists are developed sequentially
for your convenience and can be easily modified for your needs. There are also
slides that are specifically based on each chapter’s Mini Case and in which
graphs, tables, lists, and calculations are developed sequentially.

e Test Bank. The Test Bank contains more than 1,200 class-tested questions
and problems. Information regarding the topic and degree of difficulty, along
with the complete solution for all numerical problems, is provided with each
question.

Digital Course Solutions

=% MINDTAP . . . . .
o somcoe . MindTap™ for Intermediate Financial Management.

MindTap™, Cengage Learning’s fully online, highly personalized learning expe-
rience, combines readings, multimedia, activities, and assessments into a singu-
lar Learning Path. MindTap™ guides students through their course with ease and
engagement. MindTap™ offers an assignable, algorithmic homework tool that is
based on our proven and popular Aplia product for Finance. These homework
problems include rich explanations and instant grading, with opportunities to try
another algorithmic version of the problem to bolster confidence with problem
solving. Instructors can personalize the Learning Path for their students by cus-
tomizing the robust suite of the Brigham/Daves 13e resources and adding their
own content via apps that integrate into the MindTap™ framework seamlessly with
Learning Management Systems.

Preparing for Finance

Students are more confident and prepared when they have the opportunity to brush
up their knowledge of the prerequisite concepts required to be successful in finance.
Available via MindTap™, Preparing for Finance offers tutorials/problems to review
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the prerequisite concepts students should know. Topics covered include accounting,
economics, mathematics, and statistics, as well as coverage of various financial
calculators and Excel.

Blueprint Problems

Blueprint Practice Problems available in MindTap™ teach students the finance con-
cepts and their associated building blocks—going beyond memorization. By going
through the problem step by step, they reinforce foundational concepts and allow
students to demonstrate their understanding of the problem-solving process and
business impact of each topic. Blueprints include rich feedback and explanations,
providing students with an excellent learning resource to solidify their understanding.

Concept Clips

Embedded throughout the interactive eReader, finance Concept Clips present fun-
damental key topics to students in an entertaining and memorable way via short
animated video clips. Developed by Mike Brandl of The Ohio State University, these
vocabulary animations provide students with a memorable auditory and visual rep-
resentation of the important terminology for the course.

Problem Walk-Throughs

Nearly 200 Problem Walk-Through videos are embedded in the online, algorithmic
End-of-Chapter problems, including over 100 videos new to this edition developed
by Burhan Kawosa of Wright State University. Each video walks students through
solving a problem from start to finish, and students can play and replay the tutori-
als as they work through homework assignments or prepare for quizzes and tests,
almost as though they had an instructor by their side the whole time.

Excel Online

Using Microsoft Excel to set up and solve practical finance problems is a skill that
hiring firms often expect from business school graduates. Microsoft Excel Online
activities provide students with an opportunity to work auto-gradable, algorithmic
homework problems directly in their browser using Excel Online. Students receive
instant feedback on their Excel work including the “by hand” calculations and
a solution file containing a recommended way of solving the problem. Students’
Excel work is saved in real time in the Cloud; is platform, device, and browser
independent; and is always accessible with their homework without cumbersome
file uploads and downloads. This unique integration represents a direct collabora-
tion between Cengage and Microsoft to strengthen and support the development of
Microsoft Office education skills for success in the workplace.

ATP

Adaptive Test Prep allows students to create practice quizzes covering multiple
chapters in a low-stakes environment. Students receive immediate feedback, so they
know where they need additional help, and the test bank-like questions prepare
students for what to expect on the exam. With many questions offered per chapter,
students can create multiple unique practice quizzes within MindTap™.
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Finance in Action

MindTap™ offers a series of Finance in Action analytical cases that assess students’ abil-
ity to perform at higher levels of understanding, critical thinking, and decision making.

Cognero™ Testing Software

Cognero™ Test Bank. Cengage Learning Testing Powered by Cognero™ is a flexible
online system that allows you to author, edit, and manage test bank content from
multiple Cengage Learning solutions; create multiple test versions in an instant;
deliver tests from your LMS, your classroom, or wherever you want. The Cognero™
Test Bank contains the same questions that are in the Microsoft® Word Test Bank.
All question content is now tagged according to Tier I (Business Program Interdis-
ciplinary Learning Outcomes) and Tier II (finance-specific) standards topic, Bloom’s
Taxonomy, and difficulty level.

CengageCompose. More than 100 cases written by Eugene F. Brigham, Linda Klein,
and Chris Buzzard are now available via CengageCompose, Cengage Learning’s
online case library, and new cases are added every year. These cases are in a cus-
tomized case database that allows instructors to select cases and create their own
customized casebooks. Most of the cases have accompanying spreadsheet models
that, while not essential for working the case, do reduce number crunching and
thus leave more time for students to consider conceptual issues. The models also
show students how computers can be used to make better financial decisions. Cases
that we have found particularly useful for the different chapters are listed in the
end-of-chapter references. The cases, case solutions, and spreadsheet models can be
previewed and ordered by professors at http://compose.cengage.com.

Cengage Learning Custom Solutions. Whether you need print, digital, or hybrid
course materials, Cengage Learning Custom Solutions can help you create your perfect
learning solution. Draw from Cengage Learning’s extensive library of texts and col-
lections, add your own original work, and/or create customized media and technology
to match your learning and course objectives. Our editorial team will work with you
through each step, allowing you to concentrate on the most important thing—your
students. Learn more about all our services at www.cengage.com/custom.

The Cengage Global Economic Watch (GEW) Resource Center. This is your source
for turning today’s challenges into tomorrow’s solutions. This online portal houses
the most current and up-to-date content concerning the economic crisis. Organized
by discipline, the GEW Resource Center offers the solutions that instructors and
students need in an easy-to-use format. Included are an overview and timeline of
the historical events leading up to the crisis, links to the latest news and resources,
discussion and testing content, an instructor feedback forum, and global issues
database. Visit www.cengage.com/thewatch for more information.
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Errors In the Text

At this point, authors generally say something like this: “We appreciate all the help
we received from the people listed above, but any remaining errors are, of course, our
own responsibility.” And in many books, there are plenty of remaining errors. Having
experienced difficulties with errors ourselves, both as students and as instructors, we
resolved to avoid this problem in Intermediate Financial Management. As a result of our
error-detection procedures, we are convinced that the book is relatively free of mistakes.

Partly because of our confidence that few such errors remain, but primarily be-
cause we want very much to detect those errors that may have slipped by to correct
them in subsequent printings, we decided to offer a reward of $10 per error to the
first person who reports it to us. For purposes of this reward, errors are defined as
misspelled words, nonrounding numerical errors, incorrect statements, and any other
error that inhibits comprehension. Typesetting problems such as irregular spacing
and differences in opinion regarding grammatical or punctuation conventions do
not qualify for this reward. Finally, any qualifying error that has follow-through
effects is counted as two errors only. Please report any errors to Phillip Daves at the
following email address: pdaves@utk.edu.

Conclusion

Finance is, in a real sense, the cornerstone of the free enterprise system. Good
financial management is therefore vitally important to the economic health of busi-
ness firms, hence to the nation and the world. Because of its importance, finan-
cial management should be thoroughly understood. However, this is easier said
than done. The field is relatively complex, and it is undergoing constant change
in response to shifts in economic conditions. All this makes financial management
stimulating and exciting, but also challenging and sometimes perplexing. We sin-
cerely hope that the Thirteenth Edition of Intermediate Financial Management will
help you understand the financial problems faced by businesses today, as well as
the best ways to solve those problems.

Eugene F. Brigham

College of Business Administration
University of Florida

Gainesville, Florida 32611-7167
gene.brigham@cba.ufl.edu

Phillip R. Daves

College of Business Administration
University of Tennessee

Knoxville, Tennessee 37996-0540
pdaves@utk.edu

February 2018
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CHAPTER

An Overview of Financial
Management and the
Financial Environment

—|_his book is designed to explain what financial management is all about
and to show how it can be used to help increase the value of a firm. It is
intended for use in a second-level finance course, following the introductory
course. Only the basic course is prerequisite, so if students have taken other
finance courses, especially on investments or capital markets, they will find
some of the material a review.

The book is often used in a capstone course taken during the last term before
graduation. This is an exhilarating time for students, with graduation looming
and a job search under way. It is also a good time to step back from the technical
skills developed in the classroom and to look at the big picture of why financial
management is so important. Spending the time now to develop a good overview
of financial management can be tremendously valuable to your career. Why is
financial management so valuable? Because, in a nutshell, it explains both how
managers can increase their firms’ value and why it is essential for them to do so.

Today’s business environment is more complicated than ever. Investors
are increasingly forcing managers to focus on value maximization, but the
Volkswagen/Audi diesel emission scandal, the unauthorized customer accounts
opened by Wells Fargo and Company, and the root causes of the Great Reces-
sion of 2007 show that ethical behavior and managerial accountability are
crucial prerequisites. Mastering the technical details of financial management
and understanding its role within the firm is important to graduating students
because companies want to hire people who can make decisions with the
broad corporate goal of value maximization in mind. Therefore, students who
understand the principles of value maximization have a major advantage in
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Chapter 1

An Overview of Financial Management and the Financial Environment 3

the job market over students who do not. Demonstrating that you under-

stand all this can make a big difference in both the quality of your initial

job and your subsequent career path.

BEGINNING-OF-CHAPTER QUESTIONS

As you read the chapter, consider how you would answer
the following questions. You should not necessarily be
able to answer the questions before you read the chapter.
Rather, you should use them to get a sense of the issues
covered in the chapter. After reading the chapter, you
should be able to give at least partial answers to the ques-
tions, and you should be able to give better answers after
the chapter has been discussed in class. Note, too, that it
is often useful, when answering conceptual questions, to
use hypothetical data to illustrate your answer. For exam-
ple, your answer to Question 2 would probably be better if
it were illustrated with numbers. We have done this, using
Excel; our model is available on the textbook’s Web site. A
useful exercise is to access the model and work through it.

1. What is presumed to be the primary objective of
financial management? How is this goal related to
other societal goals and considerations? Is this goal
consistent with the basic assumptions of microeco-
nomics? Are managers’ actions always consistent
with this goal?

2. Finance is all about valuation—how to estimate
asset values and what to do to increase them.
We develop and use Excel models throughout the
book. We start that process in this chapter with
simple models used to value bonds, stocks, and
capital budgeting projects. Working through the
model will give you a refresher in valuation plus a
refresher on (or preview of) Excel. The model can
be accessed on the textbook’s Web site.

a. Explain how to find the value of a bond given
the rate of interest it pays (its coupon rate), its

1-1 Introduction

par value (assume $1,000), and the going rate
of interest on bonds with the same risk and
maturity.

b. Explain how to find the value of a stock given its
last dividend, its expected growth rate, and its
required rate of return.

c. Explain how to find the value of a capital bud-
geting project given its cost, its expected annual
net cash flows, its life, and its cost of capital.

d. In each of these cases, discuss how changes in
the inputs would affect the output. Would it
matter if the outputs were highly sensitive to
changes in the inputs?

. What are the advantages of the corporate form

over a sole proprietorship or a partnership? What
are the disadvantages of this form?

. What are the various factors that affect the cost of

money and hence interest rates? How will changes
in these components affect asset prices?

. Are most stocks traded on face-to-face exchanges

or electronically? What impact has this had on retail
stock transactions? On portfolio management?

. What is securitization? How is securitization sup-

posed to help banks and S&Ls manage risks and
increase homeowners’ access to capital?

. What was the Great Recession of 2007? This is a

really big question, so specifically, explain how in
our interconnected global economy a decrease in
housing prices in large U.S. cities ended up bank-
rupting Norwegian retirees.

In your introductory finance course, you learned a number of terms and concepts,
and you now have an idea of what financial management is all about. However, you
probably focused on individual chapters, or sections of chapters, and you probably
prepared for exams that consisted of relatively simple problems and short-answer
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4 Part 1 Fundamental Concepts of Corporate Finance

PAD > questions, often given in a multiple-choice format. That was a necessary part of the
- learning process, but now it is time to move on.

Visit the textbook’s Web In Intermediate Financial Management, we go back over much of what you
site. This ever-evolving covered in the introductory course, and we introduce new material. However, our
site, for students and  focus now is different. At this point we want you to learn how to apply the con-
instructors, is a tool cepts, how to obtain the data necessary to implement the various decision models,
for teaching, learning,  apd how to relate the various parts of finance to one another. So, while we revisit
financial research, and topics such as the net present value (NPV) and internal rate of return (IRR) methods,
job searches. we delve into them more deeply, considering how to streamline and automate the
calculations, how to obtain the necessary data, and how errors in the data affect
the outcome. We also spend more time comparing the topics covered in differ-
ent chapters to one another. For example, you probably did not spend much time
considering how the cost of capital, capital structure, dividend policy, and capital
budgeting are related to one another, but we now discuss these critically important

relationships.

1-2 How to Use This Text

To help sharpen your focus, we start each chapter with several Beginning-of-Chapter
Questions. Some of these questions are designed to help you see how the chapter
ties in with other chapters, while others will help you think about how the concepts
are applied in the real world. You probably won’t be able to answer all of the ques-
tions when you start working through the chapter, but that’s fine! The questions
aren’t a pre-test. Their purpose is to help guide you through the material, and hav-
ing them in mind when you read will help you understand the chapter in a more
integrative and relevant way.
m Because Excel is the most widely used tool to analyze actual business decisions,
- you need to be proficient with Excel if you are to get a good job and if you are to
Consult www succeed in it. Therefore, we explain how to do the most common types of financial
.careers-in-finance.com  analyses using Excel. This focus has two benefits: Knowledge of Excel is useful per
for an excellent site se, and setting up and analyzing the output from spreadsheet models will also teach
containing information  you a lot about financial concepts.
on a variety of business Most of the chapters have two spreadsheet models, which are available on the
career areas, listings of 4oy 41)50k’s Web site. The first is a “Tool Kit,” which contains the Excel models used
Curre?tJObS’ an(ti OFhler to generate most of the tables and examples in the chapter. The second is a model
reterence matenazs. that deals with specific Beginning-of-Chapter Questions. Both models contain notes
and comments that explain the Excel procedures we used, so that they can be used
as a tutorial for learning more about both Excel and finance. Again, since recruiters
prefer students who are good with Excel, learning more about it will help you get a
better job and then succeed in it.

1-3 The Corporate Life Cycle

Apple began life in a garage, and Facebook started in a dorm room. How is it pos-
sible for such companies to grow into the giants we see today? No two companies
develop in exactly the same way, but the following sections describe some typical
stages in the corporate life cycle.
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1-3a Starting Up as a Proprietorship

Many companies begin as a proprietorship, which is an unincorporated busi-
ness owned by one individual. Starting a business as a proprietor is easy—one
merely begins business operations after obtaining any required city or state busi-
ness licenses. The proprietorship has three important advantages: (1) It is easily and
inexpensively formed. (2) It is subject to few government regulations. (3) Its income
is not subject to corporate taxation but is taxed as part of the proprietor’s personal
income.

However, the proprietorship also has three important limitations: (1) It may be
difficult for a proprietorship to obtain the funding needed for growth. (2) The pro-
prietor has unlimited personal liability for the business’s debts, which can result in
losses that exceed the money invested in the company. (Creditors may even be able
to seize a proprietor’s house or other personal property!) (3) The life of a proprietor-
ship is limited to the life of its founder. For these three reasons, sole proprietorships
are used primarily for small businesses. Even though about 73% of all companies
are proprietorships, they account for less than 5% of all sales revenue.

1-3b More Than One Owner: A Partnership

Some companies start with more than one owner, and some proprietors decide to
add a partner as the business grows. A partnership exists whenever two or more
persons or entities associate to conduct a noncorporate business for profit. Partner-
ships may operate under different degrees of formality, ranging from informal, oral
understandings to formal agreements filed with the secretary of the state in which
the partnership was formed. Partnership agreements define the ways any profits and
losses are shared between partners. A partnership’s advantages and disadvantages
are generally similar to those of a proprietorship.

Regarding liability, the partners potentially can lose all of their personal assets,
even assets not invested in the business, because under partnership law, each part-
ner is liable for the business’s debts. Therefore, in the event the partnership goes
bankrupt, if any partner is unable to meet his or her pro rata liability then the
remaining partners must make good on the unsatisfied claims, drawing on their
personal assets to the extent necessary. To avoid this, the liabilities of some of the
partners can be limited by establishing a limited partnership, wherein certain
partners are designated general partners and others limited partners. In a lim-
ited partnership, the limited partners can lose only the amount of their investment
in the partnership, while the general partners have unlimited liability. However,
the limited partners typically have no control—which rests solely with the general
partners—and their returns are likewise limited. Limited partnerships are common in
real estate, oil, equipment-leasing ventures, and venture capital. However, they are
not widely used in general business situations because usually no partner is willing
to be the general partner and thus accept the majority of the business’s risk, and no
partners are willing to be limited partners and give up all control.

In both regular and limited partnerships, at least one partner is liable for the
debts of the partnership. However, in a limited liability partnership (LLP) and a
limited liability company (LLC), all partners (or members) enjoy limited liability
with regard to the business’s liabilities, and their potential losses are limited to their
investment in the LLP. Of course, this arrangement increases the risk faced by an
LLP’s lenders, customers, and suppliers.
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1-3¢ Many Owners: A Corporation

Most partnerships have difficulty attracting substantial amounts of capital. This is
generally not a problem for a slow-growing business, but if a business’s products or
services really catch on, and if it needs to raise large sums of money to capitalize on
its opportunities, then the difficulty in attracting capital becomes a real drawback.
Thus, many growth companies begin as a proprietorship or partnership, and at some
point their founders decide to convert to a corporation. On the other hand, some
companies, in anticipation of growth, actually begin as corporations. A corporation
is a legal entity created under state laws, and it is separate and distinct from its
owners and managers. This separation gives the corporation three major advan-
tages: (1) unlimited life—a corporation can continue after its original owners and
managers are deceased; (2) easy transferability of ownership interest—ownership
interests are divided into shares of stock, which can be transferred far more easily
than can proprietorship or partnership interests; and (3) limited liability—losses are
limited to the actual funds invested.

To illustrate limited liability, suppose you invested $10,000 in a partnership
that then went bankrupt and owed $1 million. Because the owners are liable for
the debts of a partnership, you could be assessed for a share of the company’s
debt, and you could be held liable for the entire $1 million if your partners could
not pay their shares. On the other hand, if you invested $10,000 in the stock of a
corporation that went bankrupt, your potential loss on the investment would be
limited to your $10,000 investment. Unlimited life, easy transferability of owner-
ship interest, and limited liability make it much easier for corporations than pro-
prietorships or partnerships to raise money in the financial markets and grow into
large companies.

The corporate form offers significant advantages over proprietorships and
partnerships, but it also has two disadvantages: (1) Corporate earnings may be
subject to double taxation—the earnings of the corporation are taxed at the cor-
porate level, and then earnings paid out as dividends are taxed again as income
to the stockholders. (2) Setting up a corporation involves preparing a charter,
writing a set of bylaws, and filing the many required state and federal reports,
which is more complex and time-consuming than creating a proprietorship or a
partnership.

The charter includes the following information: (1) name of the proposed cor-
poration, (2) types of activities it will pursue, (3) amount of capital stock, (4) num-
ber of directors, and (5) names and addresses of directors. The charter is filed with
the secretary of the state in which the firm will be incorporated, and when it is
approved, the corporation is officially in existence.! After the corporation begins
operating, quarterly and annual employment, financial, and tax reports must be
filed with state and federal authorities.

The bylaws are a set of rules drawn up by the founders of the corporation.
Included are such points as: (1) how directors are to be elected (all elected each
year or perhaps one-third each year for 3-year terms), (2) whether the existing

'More than 60% of major U.S. corporations are chartered in Delaware, which has, over the years,
provided a favorable legal environment for corporations. It is not necessary for a firm to be
headquartered or even to conduct operations in its state of incorporation or even in its country
of incorporation.
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stockholders will have the first right to buy any new shares the firm issues, and
(3) procedures for changing the bylaws themselves, should conditions require it.
There are several different types of corporations. Professionals such as doc- _
tors, lawyers, and accountants often form a professional corporation (PC) or a - .
professional association (PA). These types of corporations do not relieve the For updates on IPO
participants of professional (malpractice) liability. Indeed, the primary motivation activity, see www

behind the professional corporation was to provide a way for groups of profession-  .renaissancecapital.com
als to incorporate in order to avoid certain types of unlimited liability yet still be ~ /IPOHome/MarketWatch
held responsible for professional liability. -aspx. Also, see Professor

Jay Ritter’s Web site for

Finally, if certain requirements are met, particularly with regard to size and o
additional IPO data and

number of stockholders, owners can establish a corporation but elect to be taxed . .

A . . - ) ; . analysis, https://site
as if the business were a proprietorship or partnership. Such firms, which dif- warrington.ufl.edu
fer not in organizational form but only in how their owners are taxed, are called }ritter /ipo-ciata./

S corporations.

1-3d Growing a Corporation: Going Public

Once a corporation has been established, how does it evolve? When entrepreneurs
start a company, they usually provide all the financing from their personal resourc-
es, which may include savings, home equity loans, or even credit cards. As the
corporation grows, it will need factories, equipment, inventory, and other resources
to support its growth. In time, the entrepreneurs usually deplete their own resources
and must turn to external financing. Many young companies are too risky for
banks, so the founders must sell stock to outsiders, including friends, family, private
investors (often called “angels”), or venture capitalists.

Any corporation can raise funds by selling shares of its stock, but government
regulations restrict the number and type of investors who can buy the stock. Also,
the shareholders cannot subsequently sell their stock to the general public. Due to
these limitations, the shares are called closely held stock.

As it continues to grow, a thriving private corporation may decide to seek
approval from the Securities and Exchange Commission (SEC), which regu-
lates stock trading, to sell shares in a public stock market.? It does so by filing a
prospectus with the SEC, which provides relevant information about the company
to investors and regulators. In addition to SEC approval, the company applies to
be a listed stock on an SEC-registered stock exchange. For example, the company
might list on the New York Stock Exchange (NYSE), which is the oldest registered
stock exchange in the United States and is the largest exchange when measured
by the market value of its listed stocks. Or perhaps the company might list on
the NASDAQ Stock Market, which has the most stock listings, especially among
smaller, high-tech companies.

Going public is called an initial public offering (IPO) because it is the
first time the company’s shares are sold to the general public. In most cases, an
investment bank, such as Goldman Sachs, helps with the IPO by advising the com-
pany. In addition, the investment bank’s company usually has a brokerage firm,
which employs brokers who are registered with the SEC to buy and sell stocks on

’The SEC is a government agency created in 1934 to regulate matters related to investors, including the
regulation of stock markets.
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behalf of clients.” These brokers help the investment banker sell the newly issued
stock to investors.

Most IPOs raise proceeds in the range of $120 million to $150 million. How-
ever, some IPOs are huge, such as the $21.7 billion raised by Alibaba when it went
public on the NYSE in 2014. Not only does an IPO raise additional cash to support
a company’s growth, but the IPO also makes it possible for the company’s founders
and investors to sell some of their own shares, either in the IPO itself or afterward
as shares are traded in the stock market. For example, in Facebook’s 2012 IPO, the
company raised about $6.4 billion by selling 180 million new shares, and the own-
ers received almost $9.2 billion by selling 241 million of their own shares.

Most [POs are underpriced when they are first sold to the public, based on
the initial price paid by IPO investors and the closing price at the end of the first
day’s trading. For example, in 2015 the average first-day return was over 18%.

Even if you are able to identify a “hot” issue, it is often difficult to purchase
shares in the initial offering. In strong markets, these deals generally are over-
subscribed, which means that the demand for shares at the offering price exceeds
the number of shares issued. In such instances, investment bankers favor large
institutional investors (who are their best customers), and small investors find it
hard, if not impossible, to get in on the ground floor. They can buy the stock in the
aftermarket, but evidence suggests that if you do not get in on the ground floor, the
average IPO underperforms the overall market over the long run.*

Before you conclude that it isn’t fair to let only the best customers have the
stock in an initial offering, think about what it takes to become a best customer.
Best customers are usually investors who have done lots of business in the past with
the investment banking firm’s brokerage department. In other words, they have paid
large sums as commissions in the past, and they are expected to continue doing so
in the future. As is so often true, there is no free lunch—most of the investors who
get in on the ground floor of an IPO have, in fact, paid for this privilege.

After the IPO, it is easier for a public firm to raise additional funds to support
growth than it is for a private company. For example, a public company raises
more funds by selling (i.e., issuing) additional shares of stock through a seasoned
equity offering, which is much simpler than the original IPO. In addition, publicly
traded companies also have better access to the debt markets and can raise
additional funds by selling bonds.

1-3e Managing a Corporation’s Value

How can managers affect a corporation’s value? To answer this question, we
first need to ask, “What determines a corporation’s value?” In a nutshell, it is a
company’s ability to generate cash flows now and in the future.

°For example, stockbrokers must register with the Financial Industry Regulatory Authority
(FINRA), a nongovernment organization that watches over brokerage firms and brokers. FINRA is the
biggest, but there are other self-regulatory organizations (SROs). Be aware that not all self-advertised
“investment advisors” are actually registered stockbrokers.

*See Jay R. Ritter, “The Long-Run Performance of Initial Public Offerings,” Journal of Finance,
March 1991, pp. 3-27.
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In particular, a company’s value is determined by three properties of its cash
flows: (1) The size of the expected future cash flows is important—bigger is better.
(2) The timing of cash flows counts—cash received sooner is more valuable than
cash that comes later. (3) The risk of the cash flows matters—safer cash flows are
worth more than uncertain cash flows. Therefore, managers can increase their firm’s
value by increasing the size of the expected cash flows, by speeding up their receipt,
and by reducing their risk.

The relevant cash flows are called free cash flows (FCF), not because they
are free, but because they are available (or free) for distribution to all of the
company’s investors, including creditors and stockholders. You will learn how
to calculate free cash flows in Chapter 6, but for now you should know that free
cash flow is:

Sales ~ Operating Operating  Rquired investments

FCF = revenues costs taxes in new operating capital

A company’s value depends on its ability to generate free cash flows, but a
company must spend money to make money. For example, cash must be spent
on R&D, marketing research, land, buildings, equipment, employee training,
and many other activities before the subsequent cash flows become positive.
Where do companies get this cash? For start-ups, it comes directly from inves-
tors. For mature companies, some of it comes directly from new investors, and
some comes indirectly from current shareholders when profit is reinvested
rather than paid out as dividends. As stated previously, these cash providers
expect a rate of return to compensate them for the timing and risk inherent
in their claims on future cash flows. This rate of return from an investor’s
perspective is a cost from the company’s point of view. Therefore, the rate of
return required by investors is called the weighted average cost of capital
(WACQ).

The following equation defines the relationship between a firm’s value, its free
cash flows, and its cost of capital:

ECE, FCF, FCF, FCE, (1-1)

+ + + o
(1 + WACQ)! (1 + WACC)? (1 + WACC) (1 + WACQ)®

Value =

We will explain how to use this equation in later chapters, but for now it is
enough to understand that a company’s value is determined by the size, timing, and
risk of its expected future free cash flows.

If the expected future free cash flows and the cost of capital incorporate all
relevant information, then the value defined in Equation 1-1 is called the intrinsic
value; it is also called the fundamental value. If investors have all the relevant
information, the market price, which is the price that we observe in the financial
markets, should be equal to the intrinsic value. Whether or not investors have the
relevant information depends on the quality and transparency of financial report-
ing for the company and for the financial markets. This is an important issue that
we will address throughout the book.
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What are the key differences between proprietorships, partnerships,
and corporations? Be sure to describe the advantages and
disadvantages of each.

What are charters and bylaws?

Describe some special types of partnerships and corporations, and
explain the differences among them.

What does it mean for a company to “go public” and “list” its stock?

What are some differences between the NYSE and the NASDAQ
stock market?

) What roles are played by an investment bank and its brokerage
firm during an IPO?

What is IPO underpricing? Why is it often difficult for the average
investor to take advantage of underpricing?

Differentiate between an IPO and a seasoned equity offering.

What three properties of future cash flows affect a corporation’s
value?

How is a firm's intrinsic (or fundamental) value related to its free
cash flows and its cost of capital? Write out the free cash flow
equation and explain what it means.

What is required for the market price to equal the fundamental value?

1-4 Governing a Corporation

For proprietorships, partnerships, and small corporations, the firm’s owners deter-
mine strategy and manage day-to-day operations. This is usually not true for a large
corporation, which often has many different shareholders who each own a small
proportion of the total number of shares. These diffuse shareholders elect directors,
who then hire senior executives, who then hire other managers to run the corpora-
tion on a day-to-day basis. These insiders are elected or hired to work on behalf of
the shareholders, but what is to prevent them from acting in their own best interests?
This is called an agency problem because managers are hired as agents to act on
behalf of the owners. Agency problems can be addressed by a company’s corporate
governance, which is the set of rules that control the company’s behavior toward
its directors, managers, employees, shareholders, creditors, customers, competitors,
and community. We will have much more to say about agency problems and corpo-
rate governance throughout the book, especially in Chapters 10, 15, and 16.

It is one thing to say that managers should act on behalf of owners, but how
can managers put this into practice?

1-4a The Primary Objective of a Corporation:
Maximizing Stockholder Wealth

A company’s decisions matter to many different stakeholders, such as sharehold-
ers, employees, local communities, and others who are affected by the company’s

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Chapter 1 An Overview of Financial Management and the Financial Environment 1"

environmental impact. How should managers address and prioritize stakeholders’
different concerns?

First, managers are entrusted with shareholders’ property and should be good
stewards of this property. Second, good stewardship implies that managers should
seek to increase the entrusted property’s value. In other words, the primary goal of
the corporation should be to maximize stockholder wealth unless the company’s
charter states differently. This does not mean that managers should break laws or
violate ethical considerations. This does not mean that managers should be unmind-
ful of employee welfare or community concerns. But it does mean that managers
should seek to maximize stockholder wealth.

In fact, maximizing shareholder wealth is a fiduciary duty for most U.S. corpora-
tions. If companies fail in this duty, they can be sued by shareholders. For example,
suppose several different companies make simultaneous offers to acquire a target
company. The target’s board of directors probably will be sued by shareholders if
they don’t vote in favor of the highest offer, even if the takeover means that the
directors will lose their jobs. Companies can even be sued for maintaining social
initiatives (such as purchasing environmentally friendly or locally sourced supplies
at higher costs than equivalent imports) if shareholders believe they are too costly to
the company.

The situation is different for many non-U.S. companies. For example, many
European companies’ boards have directors who specifically represent the interests
of employees and not just shareholders. Many other international companies have
government representatives on their boards or are even completely owned by a
government. Such companies obviously represent interests other than shareholders.

In a recent development, some U.S. corporations are choosing a new corporate
form called a benefit corporation (B-corp), which expands directors’ fiduciary
responsibilities to include interests other than shareholders’ interests (see the box
“Be Nice with a B-Corp”).

1-4b Intrinsic Stock Value Maximization
and Social Welfare

If a firm attempts to maximize its intrinsic stock value, is this good or bad for soci-
ety? In general, it is good. Aside from such illegal actions as fraudulent accounting,
exploiting monopoly power, violating safety codes, and failing to meet environ-
mental standards, the same actions that maximize intrinsic stock values also benefit
society.

Ordinary Citizens and the Stock Market
More than 449 of all U.S. households directly own mutual funds, either directly or

as part of a tax-deferred retirement account. When direct stock ownership, mutu- m
al fund ownership, and indirect ownership through pension funds are considered,
many members of society now have an important stake in the stock market. There-
fore, when a manager takes actions to maximize intrinsic value, this improves the
quality of life for millions of ordinary citizens.

The Investment Company
Institute is a great

source of information.

For updates on mutual

L. fund ownership,

Consumers and Competitive Markets see www.ici.org

Value maximization requires efficient, low-cost businesses that produce high-  /research#fact_books.

quality goods and services at the lowest possible cost. This means that companies .
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In 2010, Maryland became the first state to allow a
company, The Big Bad Woof, to be chartered as a ben-
efit corporation (B-corp). As of early 2015, there were
more than 1,000 B-corps in 27 states, with legislation
pending in 14 other states. B-corps are similar to regu-
lar for-profit corporations but have charters that include
mandates to help the environment and society, not just
shareholders. For example, The Big Bad Woof, which
sells products for companion pets, seeks to purchase
merchandise from small, local, minority-owned busi-
nesses even if their prices are a bit higher.

B-corps are required to report their progress in meet-
ing the charters’ objectives. Many self-report, but some
choose to be certified by an independent third party, in
much the same way that an independent accounting
firm certifies a company’s financial statements.

Why would a company become a B-corp? Patagonia
founder Yvon Chouinard said, “Benefit corporation leg-
islation creates the legal framework to enable mission-
driven companies like Patagonia to stay mission-driven
through succession, capital raises, and even changes
in ownership, by institutionalizing the values, culture,

Fundamental Concepts of Corporate Finance

Be Nice with

a B-Corp

processes, and high standards put in place by founding
entrepreneurs.”

Does being a B-corp help or hurt a company’s value?
Advocates argue that customers will be more loyal and
that employees will be prouder, more motivated, and more
productive, which will lead to higher free cash flows and
greater value. Critics counter that B-corps will find it dif-
ficult to raise cash from additional investors because maxi-
mizing shareholder wealth isn’t a B-corp’s only objective.

There isn't yet enough data to draw a conclusion, but
it will be interesting to see whether B-corps ultimately
produce a kinder, gentler form of capitalism.

Notes:
2See www.patagonia.com/us/patagonia.go?assetid=68413.

must develop products and services that consumers want and need, which leads
to new technology and new products. Also, companies that maximize their stock
price must generate growth in sales by creating value for customers in the form of
efficient and courteous service, adequate stocks of merchandise, and well-located
business establishments. Therefore, consumers benefit in competitive markets when
companies maximize intrinsic value.

Employees at Value-Maximizing Companies

In some situations a stock price increases when a company announces plans to lay off
employees, but viewed over time, this is the exception rather than the rule. In general,
companies that successfully increase stock prices also grow and add more employ-
ees, thus benefiting society. Note, too, that many governments across the world,
including U.S. federal and state governments, are privatizing some of their state-
owned activities by selling these operations to investors. Perhaps not surprisingly, the
sales and cash flows of recently privatized companies generally improve. Moreover,
studies show that newly privatized companies tend to grow and thus require more
employees when they are managed with the goal of stock price maximization.

1-4c¢ Ethics and Intrinsic Stock Value Maximization

A firm’s commitment to business ethics can be measured by the tendency of its
employees, from the top down, to adhere to laws, regulations, and moral standards
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relating to product safety and quality, fair employment practices, fair marketing
and selling practices, the use of confidential information for personal gain, com-
munity involvement, and illegal payments to obtain business. How does a lack of
commitment to ethical behavior affect stock prices?
The intrinsic value of a company ultimately depends on all of its expected
future cash flows, and making a substantive change requires hard work to increase
sales, cut costs, or reduce capital requirements. There are very few, if any, legal and
ethical shortcuts to making significant improvements in the stream of future cash
flows.
Unfortunately, managers at some companies have taken illegal and unethical
actions to make estimated future cash flows appear better than truly warranted,
which can drive the market stock price up above its intrinsic value. For example,
the former CEO and CFO at ArthroCare Corporation were convicted in 2014 for a
fraud that involved artificially inflating revenues via undisclosed special deals with
their products’ distributors. The misleading financial reports caused ArthroCare’s
stock price to be much higher than its fundamental value. By the time the scheme
was brought to light, shareholders had lost $750 million. The perpetrators are
being punished, but that doesn’t restore shareholders’ lost value or the company’s
tarnished reputation.
Most illegal or unethical schemes are difficult to completely hide from all other
employees. But an employee who believes a company is not adhering to a law or
regulation might be hesitant to report it for fear of being fired or otherwise pun-
ished by the company. To help address this problem, federal and state governments
have created a variety of whistleblower protection programs corresponding to
different types of corporate misdeeds.
With respect to financial misdeeds, the Sarbanes-Oxley (SOX) Act of 2002 and
the Dodd-Frank Wall Street Reform and Consumer Protection Act of 2010 strength-
ened protection for whistleblowers who report financial wrongdoing. Under SOX,
employees who report corporate financial wrongdoing and subsequently are penal-
ized by the company can ask the Occupational Safety and Health Administration
(OSHA) to investigate the situation. If the employee was improperly penalized, the
company can be required to reinstate the person, along with back pay and a sizable
penalty award. In addition, SOX made it a criminal act for a CEO or CFO to knowingly
falsely certify a company’s financial position.
Have these provisions in SOX been successful? The number of SOX-related _
employee complaints filed each year with OSHA has been falling and is now around - ’
160 per year. About 70% of these complaints were withdrawn or dismissed by For current information
OSHA, and the vast majority of the remaining cases were settled out of court. It  from OSHA, see www
is hard to determine whether the drop in complaints is due to better corporate  .osha.gov/index.html
behavior or discouraged potential tipsters who have not seen large rewards for ~ and search for
whistleblowing. In addition, no executives have been jailed for falsely certifying i’whist.lebl.ower
financial statements, even though a significant number of executives have lost their ~ vestigation data.”
jobs due to their companies’ financial misreporting. '
The Dodd-Frank Act’s establishment of the SEC Office of the Whistleblower has
led to dozens of announced awards for reporting wrongdoing by financial firms. In
2016, 13 whistleblowers received a total of $57 million in 2016, with one of them
receiving $22 million. The awards can be very large because they are based on
a percentage of the amount that the SEC fines the wrongdoing corporation. The
largest award was $30 million in 2014.
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he Internal Revenue Service (IRS) has a program

to reward whistleblowers for information leading
to the recovery of unpaid taxes, and sometimes the
rewards are huge. The largest reward was $104 million
to Bradley C. Birkenfeld, who discovered schemes that
UBS, a large Swiss bank, was using to help its clients
avoid U.S. taxes. UBS settled with the U.S. Department
of Justice in 2009 by paying $780 million in fines and
providing account information for over 4,000 U.S. cli-
ents to the IRS. This caused thousands of additional U.S.
taxpayers to fear similar exposure and to enter an IRS
amnesty program, leading to over $5 billion in collec-
tions of unpaid taxes.

Despite the record-setting payout, Birkenfeld and
the U.S. government do not have an amicable relation-
ship. The government alleged that Birkenfeld learned
about the UBS tax evasion schemes while using them

Fundamental Concepts of Corporate Finance

Taxes and

Whistleblowing

to shelter one of his own clients from taxes. Birkenfeld
refused to divulge information about this client during
the investigation, so the United States convicted him
of fraud. Birkenfeld served 30 months in a medium-
security federal prison but still received the $104 million
reward.

How much is freedom worth? About $115,000 per
day, based on Birkenfeld's reward and prison time
served.

Although not a substitute for high individual moral standards, it appears that
large and visible rewards to whistleblowers help ethical employees rein in actions
being considered by less ethical employees. This leads to less financial misreporting,
which in turn helps keep market prices in line with intrinsic value.

[ What is an agency problem? What is corporate governance?
I What is the fiduciary duty (i.e., the primary goal) for most

U.S. corporations?

1 How does a benefit corporation’s charter differ from that of

-

a typical U.S. corporation?
Explain how individuals, customers, and employees can benefit

when a company seeks to maximize its intrinsic value.
[ What is a whistleblower?
1 Compare the Sarbanes-Oxley (SOX) Act of 2002 and the

Dodd-Frank Wall Street Reform and Consumer Protection
Act of 2010 with respect to their impact on whistleblowing.

1-5 An Overview of Financial Markets

At the risk of oversimplification, we can classify providers and users of cash into
four groups: individuals, financial organizations (like banks and insurance com-
panies), nonfinancial organizations (like Apple, Starbucks, and Ford), and govern-
ments. Because providers defer spending money today in the hope of spending more
money later, we call them “savers.” Because users receive cash now with plans to
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Chapter 1 An Overview of Financial Management and the Financial Environment 15

repay in the future, we call them “borrowers” (even though the cash might be in the
form of newly issued stock rather than debt). The following sections explain how
these groups interact to allocate capital from providers to users.

1-5a The Net Providers and Users of Capital

In spite of William Shakespeare’s advice, most individuals and firms are both m

borrowers and lenders. For example, an individual might borrow money with a
car loan or a home mortgage but might also lend money through a bank savings For current information,
account. In the aggregate, however, individuals are net savers and provide most of  see the Federal Reserve
the funds ultimately used by nonfinancial corporations. In fact, individuals provide =~ Bank of St. Louis’s FRED®
a net amount of about $58 trillion to users. Economic Data. Take the
Although most nonfinancial corporations own some financial securities, such as  total financial assets
short-term Treasury bills, nonfinancial corporations are net borrowers in the aggregate, ~ °f households (and
In the United States, federal, state, and local governments are also net borrowers nonproﬁﬁ orga}r: 1lz§1t1ons
in the aggregate, although many foreign governments, such as those of China and ;sfl;l;it ﬁ:ts:s:; /f:l, d
oil-producing countries, are actually net lenders. stlouisfed.org/series
Banks and other financial corporations raise money with one hand and invest /gy ABSHNO. Then
it with the other. For example, a bank might raise money from individuals in the  gubtract the financial

form of savings accounts and then lend most of that money to business custom- liabilities, found at
ers. In the aggregate, financial corporations are net borrowers by a slight amount. https://fred.stlouisfed
.org/series/TLBSHNO.

1-5b Getting Cash from Providers to Users:
The Capital Allocation Process

Financial corporations evaluate investment opportunities, connect providers to
users, and facilitate the actual exchange of cash for claims on future cash. Because
this cash is used for investment purposes, it is called “capital.” Transfers of capital
from providers to users take place in three different ways: (1) direct transfers,
(2) indirect transfers, and (3) through financial intermediation.

Direct transfers of money for securities occur when a business (or govern-
ment) sells its securities directly to savers. The business delivers its securities to
savers, who in turn provide the firm with the money it needs. For example, a pri-
vately held company might sell shares of stock directly to a new shareholder, or
the U.S. government might sell a Treasury bond directly to an individual investor.

Indirect transfers often go through an investment bank, which underwrites the
issue. An underwriter serves as an intermediary and facilitates the issuance of securi-
ties. The company sells its stocks or bonds to the investment bank, which in turn sells
these same securities to savers. Because new securities are involved and the corpora-
tion receives the proceeds of the sale, this is called a “primary” market transaction.

Transfers also can be made through a financial intermediary such as a bank
or mutual fund. The intermediary obtains funds from providers in exchange for its
own securities. The intermediary then uses this money to purchase and then hold
businesses’ securities. For example, a saver might give dollars to a bank and receive
a certificate of deposit, and then the bank might lend the money to a small busi-
ness, receiving in exchange a signed loan. Thus, intermediaries literally create new
types of securities.

There are three important features of the capital allocation process. First, new
financial securities are created. Second, different types of financial institutions
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often act as intermediaries between providers and users. Third, the activities occur
in a variety of financial markets. The following sections describe each of these
topics, beginning with financial securities.

What are the four major groups of providers and users? For each
group, state whether it is a net provider or a net user.

Identify three ways that capital is transferred between savers and

) borrowers.

Distinguish between the roles played by investment banks and
financial intermediaries in exchanging cash now for claims on
future cash.

1-6 Claims on Future Cash Flows:
Types of Financial Securities

Any claim on a future cash flow is called a financial instrument. Providers exchange
cash for a financial instrument only if they expect an acceptable rate of return. We
begin with an overview of financial instruments and then discuss expected returns.

1-6a Type of Claim on Future Cash Flows:
Debt and Equity

A financial security is a claim that is standardized and regulated by the govern-
ment (although the legal definition is a bit longer). The variety of financial securi-
ties is limited only by human creativity, ingenuity, and governmental regulations.
At the risk of oversimplification, we can classify most financial securities by the
type of claim and the time until maturity.

Debt

Financial securities are simply pieces of paper with contractual provisions that
entitle their owners to specific rights and claims on specific cash flows or values.
Debt instruments typically have specified payments and a specified maturity. For
example, an Alcoa bond might promise to pay 10% interest for 30 years, at which
time it promises to make a $1,000 principal payment.

If debt matures in more than a year, it is called a capital market security. Thus,
the Alcoa bond in this example is a capital market security. If the debt matures
in less than a year, it is a money market security. For example, Google might
expect to receive $200,000 in 75 days, but it needs cash now. Google might issue
commercial paper, which is essentially an IOU. In this example, Google might agree
to pay $200,000 in 75 days in exchange for $199,200 today. Thus, commercial
paper is a money market security.

Equity
Equity instruments are a claim upon a residual value. For example, Alcoa’s stock-
holders are entitled to the cash flows generated by Alcoa after its bondholders,
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creditors, and other claimants have been satisfied. Because stock has no maturity
date, it is a capital market security.

Table 1-1 provides a summary of the major types of financial instruments,
including risk, original maturity, and rate of return. Two rates of return are
especially important. First, LIBOR (London Interbank Offered Rate) is the rate that
U.K. banks charge when lending to other UK. banks. Second, the prime rate is
the rate U.S. banks charge to their most creditworthy customers. These two rates
are important because many financial instruments have returns based on these
rates. For example, the rate on a loan might be specified as LIBOR + 2.

1-6b Type of Claim on Future Cash Flows:
Derivatives and Hybrids

Notice that debt and equity represent claims upon the cash flows generated by real
assets, such as the cash flows generated by Alcoa’s factories and operations. In con- 20 L .
trast, derivatives are securities whose values depend on, or are derived from, the For an overview of
values of some other traded assets. For example, options and futures are two impor- derivatives, see Web
tant types of derivatives, and their values depend on the prices of other assets. An Extension 1A on the
option on Alcoa stock or a futures contract to buy wheat are examples of derivatives. ~ textbook’s Web site.
We discuss options in Chapter 5 and in Web Extension 1A, which provides a brief .
overview of options and other derivatives.

Some securities are a mix of debt, equity, and derivatives. For example, pre-
ferred stock has some features like debt and some like equity, while convertible
debt has both debt-like and option-like features. We discuss these in subsequent
chapters.

1-6¢ Type of Claim on Future Cash Flows:
Securitized Financial Assets

Some securities are created from packages of other financial assets, a process called
securitization. The misuse of securitized assets is one of the primary causes of
the most recent global financial crisis, so every manager needs to understand the
process of securitization.

The Process of Securitization

The details vary for different financial assets (which are expected to generate future
cash flows), but the processes are similar. For example, a bank might loan money to
an individual for a car purchase. The individual signs a loan contract, which entitles
the contract’s owner to receive future payments from the borrower. The bank can
put a large number of these individual contracts into a portfolio (called a pool) and
transfer the pool into a trust (a separate legal entity). The trust then creates new
financial instruments that pay out a prescribed set of cash flows from the pool. The
trust registers these new securities and sells them. The bank receives the proceeds
from the sale, and the purchasers receive a new financial security that has a claim
on the cash flows generated by the pool of auto loans.

Consider the benefits. First, because the bank received cash when it sold the
securitized car loans, the bank now has replenished its supply of lendable funds
and can make additional loans. Second, the bank no longer bears the risk of the
borrowers defaulting. Instead, the securities’ purchasers choose to bear that risk in
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TABLE 1-1 Summary of Major Financial Instruments

Original Rates of Return

Instrument Major Participants Risk Maturity on 6/12/20162
U.S. Treasury bills Sold by U.S. Treasury Default-free 91 days to 1 year 0.47%
Bankers'’ A firm'’s promise to pay, Low if strong bank Up to 180 days 0.85%
acceptances guaranteed by a bank guarantees
Commercial Issued by financially secure Low default risk Up to 270 days 0.62%
paper firms to large investors
Negotiable Issued by major banks to Depends on strength Up to 1 year 0.24%
certificates of large investors of issuer
deposit (CDs)
Money market Invested in short-term debt; Low degree of risk No specific 0.08%
mutual funds held by individuals and maturity (instant

businesses liquidity)
Eurodollar time Denominated in dollars but Depends on strength Up to 1 year 0.93%
deposits issued by banks outside the of issuer

United States
Consumer credit Loans by banks/credit Risk is variable Variable Variable
loans unions/finance companies
Commercial loans Loans by banks to Depends on borrower Up to 7 years Tied to prime

corporations rate (3.50%) or

LIBOR (0.93%)

U.S. Treasury
notes and bonds

Issued by U.S. government

No default risk, but price
falls if interest rates rise

2 to 30 years

1.11% to 3.08%

Mortgages Loans secured by property Risk is variable Up to 30 years 4.08%
Municipal bonds Issued by state and local Riskier than U.S. Up to 30 years 3.59%
governments to individuals government bonds, but
and institutions exempt from most taxes
Corporate bonds Issued by corporations to Riskier than U.S. Up to 40 years 4.26%
individuals and institutions government debt; (although a few go
depends on strength up to 100 years)
of issuer
Leases Similar to debt; firms lease Risk similar to corporate Generally 3 to 20 Similar to

assets rather than borrow
and then buy them

bonds

years

corporate bonds

Preferred stocks Issued by corporations to Riskier than Unlimited 6% to 9%
individuals and institutions corporate bonds
Common stocks® Issued by corporations to Riskier than Unlimited 8% to 15%

Notes:

individuals and institutions

preferred stocks

2Data are from the Federal Reserve Statistical Release (www.federalreserve.gov/releases/H15/update), the Federal Reserve Bank

of St. Louis's FRED® Economic Data (https://research.stlouisfed.org/fred2/), the FDIC Weekly National Rates (https://www.fdic
.gov/regulations/resources/rates/index.html), the Yahoo!Finance Composite Bond Rate (http://finance.yahoo.com/bonds
/composite_bond_rates?bypass=true), or the Barron’s Money Rates (www.barrons.com/public/page/9_0210-moneyrates.html).

®Common stocks are expected to provide a “return” in the form of dividends and capital gains rather than interest. Of course, if you buy a
stock, your actual return may be considerably higher or lower than your expected return.
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expectation of earning an appropriate return. Third, the purchaser of a security has
greater liquidity than the bank had when it owned the loan contract because there
is an active secondary market for the securities.

Almost any class of financial assets can be securitized, including car loans,
student loans, credit card debt, and home mortgages. Because securitization began
with home mortgages and played such an important role in the recent global finan-
cial crisis, we explain it in more detail.

Mortgage-Backed Securities

At one time, most mortgages were made by savings and loan associations
(S&Ls), which took in the vast majority of their deposits from individuals who
lived in nearby neighborhoods. The S&Ls pooled these deposits and then lent
money to people in the neighborhood in the form of fixed-rate mortgages, which
were pieces of paper signed by borrowers promising to make specified payments
to the S&L. The new homeowners paid principal and interest to the S&L, which
then paid interest to its depositors and reinvested the principal repayments in
other mortgages. This was clearly better than having individuals lend directly to
aspiring homeowners because a single individual might not have enough money
to finance an entire house or the expertise to know whether the borrower is
creditworthy.

Note that S&L assets consisted mainly of long-term, fixed-rate mortgages,
but their liabilities were in the form of deposits that could be withdrawn imme-
diately. The combination of long-term assets and short-term liabilities created a
problem. If the overall level of interest rates increased, the S&Ls would have to
increase the rates they paid on deposits, or else savers would take their money
elsewhere. However, the S&Ls couldn’t increase the rates on their outstanding
mortgages because these mortgages had fixed interest rates, which meant they
couldn’t increase the rates they paid on their deposits very much. This problem
came to a head in the 1960s, when the Vietnam War led to inflation, which
pushed up interest rates. At this point, the money market fund industry was
born, and it literally sucked money out of the S&Ls, forcing many of them into
bankruptcy.

This problem of long-term mortgages financed by short-term and unreli-
able deposits could be resolved if there were some way for the S&Ls and other
mortgage lenders like banks to sell the mortgages to investors who wanted a
long-term investment and lend out the resulting money again. The outcome
was mortgage securitization, a process whereby banks, S&Ls, and specialized
mortgage-originating firms would originate mortgages and then sell them to
investment banks, which would bundle them into packages and then use these
packages as collateral for bonds that could be sold to pension funds, insur-
ance companies, and other institutional investors. Thus, individual mortgages
were bundled and then used to back a bond—a “security”—that could be traded
in the financial markets.

Congress facilitated this process by creating two stockholder-owned but
government-sponsored entities, the Federal National Mortgage Association (Fannie
Mae) and the Federal Home Loan Mortgage Corporation (Freddie Mac). Fannie Mae
and Freddie Mac were financed by issuing a relatively small amount of stock and a
huge amount of debt.

To illustrate the securitization process, suppose an S&L or bank is paying its
depositors 3% but is charging its borrowers 6% on their mortgages. The S&L can
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take hundreds of these mortgages, put them into a pool, and then sell the pool to
Fannie Mae. The borrowers can still make their payments to the original S&L, which
will then forward the payments (less a small handling fee) to Fannie Mae.

Consider the S&L’s perspective. First, it can use the cash it receives from selling
the mortgages to make additional loans to other aspiring homeowners. Second, the
S&L is no longer exposed to the risk of owning mortgages. The risk hasn’t disap-
peared; it has been transferred from the S&L (and its federal deposit insurers) to
Fannie Mae. This is clearly a better situation for aspiring homeowners and, perhaps,
also for taxpayers.

Fannie Mae can take the mortgages it just bought, put them into a very large
pool, and sell bonds backed by the pool to investors. The homeowner will make
mortgage payments to the S&L, the S&L will forward the payments to Fannie Mae,
and Fannie Mae will use the funds to pay interest on the bonds it issued, to pay
dividends on its stock, and to buy additional mortgages from S&Ls, which can then
make additional loans to aspiring homeowners. Notice that the mortgage risk has
been shifted from Fannie Mae to the investors who now own the mortgage-backed
bonds.

How does the situation look from the perspective of the investors who own
the bonds? In theory, they own a share in a large pool of mortgages from all over
the country, so a problem in a particular region’s real estate market or job market
won't affect the whole pool. Therefore, their expected rate of return should be very
close to the 6% rate paid by the home-owning borrowers. (It will be a little less
due to handling fees charged by the S&L and Fannie Mae and to the small amount
of expected losses from the homeowners who could be expected to default on
their mortgages.) These investors could have deposited their money at an S&L and
earned a virtually risk-free 3%. Instead, they chose to accept more risk in hopes of
the higher 6% return. Note, too, that mortgage-backed bonds are more liquid than
individual mortgage loans, so the securitization process increases liquidity, which
is desirable. The bottom line is that risk has been reduced by the pooling process
and then allocated to those who are willing to accept it in return for a higher rate
of return.

Thus, in theory it is a win-win-win situation: More money is available for
aspiring homeowners, S&Ls (and taxpayers) have less risk, and there are opportuni-
ties for investors who are willing to take on more risk to obtain higher potential
returns.

Mortgage securitization was a win-win situation in theory, but as practiced
in the 2000s, it turned into a lose-lose situation. We will have more to say about
securitization and the Great Recession of 2007 later in this chapter, but first let’s
take a look at the cost of money.

What is a financial instrument? What is a financial security?

What are some differences among the following types of securities:
) debt, equity, and derivatives?

Describe the process of securitization as applied to home
mortgages.
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1-7 Claims on Future Cash Flows:
The Required Rate of Return
(the Cost of Money)

Providers of cash expect more cash back in the future than they originally supply
to users. In other words, providers expect a positive rate of return on their invest-
ment. We call this a required rate of return because the prospect of more money
in the future is required to induce an investor to give up money today. Keep in
mind that a rate of return from a user’s viewpoint is a cost. For debt, we call this
cost the interest rate. For equity, we call it the cost of equity, which consists of
the dividends and capital gains stockholders expect. Therefore, the required rate of
return is also called the cost of money or the price of money.

Notice in Table 1-1 that a financial instrument’s rate of return generally
increases as its maturity and risk increase. We will have much more to say about
the relationships among an individual security’s features, risk, and required rate of
return later in the book, but first we will examine some fundamental factors and
economic conditions that affect all financial instruments.

1-7a Fundamental Factors That Affect the Required
Rate of Return (the Cost of Money)

The four most fundamental factors affecting the supply and demand of capital and
the resulting cost of money are (1) production opportunities, (2) time preferences for
consumption, (3) risk, and (4) inflation.

Production Opportunities

Production opportunities are activities that require cash now but have the potential to
generate cash in the future. For example, a company might sell stock to build a new
factory, or a student might borrow to attend college. In both cases, there are prospects
of future cash flows: The company might increase sales, and the new graduate might
get a high-paying job. Notice that the size and likelihood of the future cash flows put
an upper limit on the amount that can be repaid. All else held equal, improvements
in production opportunities will increase this upper limit and create more demand for
cash now, which will lead to higher interest rates and required returns.

Time Preference for Consumption

Providers can use their current funds for consumption or saving. By saving, they
choose not to consume now, expecting to consume more in the future. If providers
strongly prefer consumption now, then it takes high interest rates to induce them to
trade current consumption for future consumption. Therefore, the time preference
for consumption has a major impact on the cost of money. Notice that the time
preference for consumption varies for different individuals, for different age groups,
and for different cultures. For example, people in Japan have a lower time prefer-
ence for consumption than those in the United States, which partially explains why
Japanese families tend to save more than U.S. families even though interest rates
are lower in Japan.
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Risk

If an opportunity’s future cash flows are very uncertain and might be much lower
than expected, providers require a higher expected return to induce them to take
the extra risk.

Expected Inflation

Suppose you just paid $100 for a pair of running shoes that will last a year. If
inflation is 3%, then a new pair of running shoes next year will cost $103, assum-
ing shoe prices go up at the same rate as inflation. If you could invest $100 today
at 5%, then you would have $105 next year from your investment, could buy
new shoes for $103, and still have $2 left for other uses. Notice that part of your
$5 return was “used up” by inflation: You will pay $103 for shoes next year instead
of today’s price of $100, so $3 out of your $5 return simply covered inflation. In
terms of additional purchasing power, you gained only $2 from your $100 invest-
ment. Therefore, $2 is your real increase in purchasing power, and 2% is your
real rate of return (r) in terms of purchasing power.” The 5% return on your
investment is called the nominal rate of return (r ). We will have much more to
say about inflation in later chapters, but for now it is enough to understand that
if expected inflation goes up, then the nominal interest rate also must go up to
maintain the real interest rate.

1-7b Economic Conditions and Policies That Affect
the Required Rate of Return (the Cost of Money)

m Economic conditions and policies also affect required rates of return. These include:

(1) Federal Reserve policy, (2) the federal budget deficit or surplus, (3) the level of
The home page for the ~ business activity, and (4) international factors.
Board of Governors of the

Federal Reserve System  pegerg] Reserve Policy
can be found at www

federalreserve.gov. If the Federal Reserve Board wants to stimulate the economy, it most often uses
You can access general ~ Open market operations to purchase Treasury securities held by banks. Because
information about the banks are selling some of their securities, the banks will have more cash, which
Federal Reserve, including increases their supply of loanable funds, which in turn makes banks willing to lend
press releases, speeches, more money at lower interest rates. In addition, the Fed’s purchases represent an
and monetary policy. increase in the demand for Treasury securities. As with anything for sale, increased
. demand causes Treasury securities’ prices to go up and interest rates to go down.
The net result is a reduction in interest rates, which stimulates the economy by
making it less costly for companies to borrow for new projects or for individuals to
borrow for major purchases or other expenditures.

Unfortunately, there is a downside to stimulation by the Fed. When banks sell
their holdings of Treasury securities to the Fed, the banks’ reserves go up, which
increases the money supply. A larger money supply ultimately leads to an increase
in expected inflation, which eventually pushes interest rates up. Thus, the Fed
can stimulate the economy in the short term by driving down interest rates and

°The real rate of return is actually found by solving this equation: (1.05) = (1.03)(1 + r). With a little
algebra, r = (1.05)/(1.03) — 1= 0.0194 = 1.94%. For illustrative purposes, we approximated the
calculation as 5% — 3% = 29%.
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increasing the money supply, but this creates longer-term inflationary pressures.
This was exactly the dilemma facing the Fed in late 2016.

On the other hand, if the Fed wishes to slow down the economy and reduce
inflation, the Fed reverses the process. Instead of purchasing Treasury securities, the
Fed sells Treasury securities to banks, which reduces banking reserves and causes an
increase in short-term interest rates but a decrease in long-term inflationary pressures.

Federal Budget Deficits or Surpluses

If the federal government spends more than it takes in from tax revenues, then it
runs a deficit, and that deficit must be covered either by borrowing or by printing
money (increasing the money supply). The government borrows by issuing new
Treasury securities. All else held equal, this creates a greater supply of Treasury
securities, which leads to lower security prices and higher interest rates. Federal
government actions that increase the money supply also increase expectations for
future inflation, which drives up interest rates. Thus, the larger the federal defi-
cit, other things held constant, the higher the level of interest rates. As shown in
Figure 1-1, the federal government has run deficits in 19 of the past 23 years.
Annual deficits in the mid-1990s were in the $250 billion range, but they ballooned
to well over a trillion dollars in the past recession and are now about $500 billion.

FIGURE 1-1 Federal Budget Surplus/Deficits and Foreign Trade Balances (Billions of Dollars)
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JFYESD and http://research.stlouisfed.org/fred2/series/BOPGSTB?cid=125.
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Level of Business Activity

Figure 1-2 shows interest rates, inflation, and recessions. First, notice that interest
rates and inflation are presently (early 2017) very low relative to the past 40 years.
However, you should never assume that the future will be like the recent past!
Second, notice that interest rates and inflation typically rise prior to a recession
and fall afterward. There are several reasons for this pattern. Consumer demand
slows during a recession, keeping companies from increasing prices, which reduces
price inflation. Companies also cut back on hiring, which reduces wage inflation.
Less disposable income causes consumers to reduce their purchases of homes and
automobiles, reducing consumer demand for loans. Companies reduce investments
in new operations, which reduces their demand for funds. The cumulative effect is
downward pressure on inflation and interest rates. The Federal Reserve is also active
during recessions, trying to stimulate the economy by driving down interest rates.

Foreign Trade Balance: Deficits or Surpluses

Businesses and individuals in the United States buy from and sell to people and
firms in other countries. The foreign trade balance describes the level of imports
relative to exports. If we buy more than we sell (that is, if we import more than we
export), we are said to be running a foreign trade deficit. When trade deficits occur,

FIGURE 1-2 = Business Activity, Interest Rates, and Inflation

Interest Rate
(%)

16 - Recession ~

14 Interest Rates

12 4

Inflation

2003 —

1973

1975 -
1993 -
1995 -
1997 -
1999 -
2001 —

L1 1
o
=3
S
I3

2015 [

2005 —
2007 —
2011
2013 —
2017 -

Notes:

1. Tick marks represent January 1 of the year.

2. The shaded areas designate business recessions as defined by the National Bureau of Economic Research; see www.nber.org/cycles.
3. Interest rates are for AAA corporate bonds; see the Federal Reserve Bank of St. Louis’s FRED® Economic Data at http://research
.stlouisfed.org/fred. These rates reflect the average rate during the month ending on the date shown.

4. Inflation is measured by the annual rate of change for the Consumer Price Index (CPI) for the preceding 12 months; see http://
research.stlouisfed.org/fred.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Chapter 1 An Overview of Financial Management and the Financial Environment 25

they must be financed, and the main source of financing is debt. In other words, if
we import $200 billion of goods but export only $90 billion, we run a trade deficit of
$110 billion. That $110 billion in the hands of foreign companies won't just sit there
as currency. It will be invested, frequently in U.S. Treasury securities, which means
those dollars are lent back to the U.S. government. That is, we will probably borrow
the $110 billion.® Therefore, the larger our trade deficit, the more we must borrow,
and the increased borrowing drives up interest rates. Also, international investors are
willing to hold U.S. debt only if the risk-adjusted rate paid on this debt is competitive
with interest rates in other countries. Therefore, if the Federal Reserve attempts to
lower interest rates in the United States, causing our rates to fall below rates abroad
(after adjustments for expected changes in the exchange rate), then international
investors will sell U.S. bonds, which will depress bond prices and result in higher U.S.
rates. Thus, if the trade deficit is large relative to the size of the overall economy, it
will hinder the Fed’s ability to reduce interest rates and combat a recession.
The United States has been running annual trade deficits since the mid-1970s; _
see Figure 1-1 for recent years. The cumulative effect of trade deficits and budget - ’
deficits is that the United States has become the largest debtor nation of all time. If it won't depress you
As noted earlier, this federal debt exceeds $19 trillion! As a result, our interest too much, you can see
rates are influenced by interest rates in other countries around the world. Some the current value of the
of the factors that affect foreign interest rates, and therefore our interest rates, are ~ national debt at http://
international changes in tax rates, regulations, currency conversion laws, and cur-  treasurydirect.gov/NP
rency exchange rates. Foreign investments also include the risk that property will ~ /debt/current.
be expropriated by the host government. We discuss these issues in Chapter 27. '
Recall that financial markets connect providers and users: Providers supply
cash now in exchange for claims on risky future cash. For an overview of the role
of financial institutions in connecting suppliers of capital with users of capital,
see Web Extension 1B. Our discussion so far has focused on the claims and their
required returns. Now we turn to the markets in which those claims trade.

What is a “required rate of return”? Why is it called the “cost of
money” or the “price of money”?

What is debt’s cost of money called?

What two components make up the cost of money for equity?

What four fundamental factors affect required rates of return

(i.e., the cost of money)? ( )
How does Federal Reserve policy affect interest rates now and in
the future?

What is a federal budget deficit or surplus? How does this affect
interest rates?

What is a foreign trade deficit or surplus? How does this affect
interest rates?

“The foreign trade deficit could also be financed by selling assets, including gold, corporate stocks,
entire companies, and real estate. The United States has financed its massive trade deficits through all
of these means in recent years, but the primary method has been by borrowing from foreigners.
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1-8 Financial Markets

Financial markets serve to connect providers of funds with users for the purpose
of exchanging cash now for claims on future cash (e.g., securities such as stocks
or bonds). In addition, they provide a means for trading securities after they have
been issued. We describe different types of markets and trading procedures in the
following sections.

1-8a Types of Financial Markets

There are many different ways to classify financial markets, depending upon the
types of instruments, customer, or geographic locations. You should recognize the
big differences among types of markets, but keep in mind that the distinctions are
often blurred.

Physical Assets versus Financial Assets

Physical asset markets (also called “tangible” or “real” asset markets) are those
for such products as wheat, autos, real estate, computers, and machinery. Financial
asset markets, on the other hand, deal with stocks, bonds, notes, mortgages,
derivatives, and other financial instruments.

Time of Delivery: Spot versus Future

Spot markets are markets where assets are being bought or sold for “on-the-
spot” delivery (literally, within a few days). Futures markets are for assets whose
delivery is at some future date, such as 6 months or a year into the future.

Maturity of Financial Asset: Short versus Long

Money markets are the markets for short-term, highly liquid debt securities,
while capital markets are the markets for corporate stocks and debt maturing
more than a year in the future. The New York Stock Exchange is an example of a
capital market. When describing debt markets, “short term” generally means less
than 1 year, “intermediate term” means 1 to 5 years, and “long term” means more
than 5 years.

Purpose of Loans to Individuals: Long-Term Asset
Purchases versus Shorter-Term Spending

Mortgage markets deal with loans on residential, agricultural, commercial, and
industrial real estate, while consumer credit markets involve loans for autos,
appliances, education, vacations, and so on.

Private versus Public

Private markets are where transactions are worked out directly between two parties.
The transactions are called private placements. For example, bank loans and
private placements of debt with insurance companies are examples of private market
transactions. Because these transactions are private, they may be structured in any
manner that appeals to the two parties.

Public markets are where standardized contracts are traded on organized
exchanges. Because securities that are traded in public markets (for example,
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common stock and futures contracts) are ultimately held by a large number of indi-
viduals, they must have fairly standardized contractual features.

Private market securities are more tailor-made but less liquid, whereas public
market securities are more liquid but subject to greater standardization.

Geographic Scope

World, national, regional, and local markets also exist. Thus, depending on an orga-
nization’s size and scope of operations, it may be able to borrow or lend all around
the world, or it may be confined to a strictly local, even neighborhood, market.

Primary Markets versus Secondary Markets

Primary markets are the markets in which corporations raise new capital. For exam-
ple, if a private company has an IPO or if a public company sells a new issue of com-
mon stock to raise capital, this would be a primary market transaction. The corporation
selling the newly created stock receives the proceeds from such a transaction.

Secondary markets are markets in which existing, already outstanding secu-
rities are traded among investors. Thus, if you decided to buy 1,000 shares of Star-
bucks stock, the purchase would occur in the secondary market. Secondary markets
exist for many financial securities, including stocks and bonds.

It is important to remember that the company whose securities are being trad-
ed is not involved in a secondary market transaction and thus does not receive
any funds from such a sale. However, secondary markets are vital for a well-
functioning economy because they provide liquidity and foster entrepreneurship.

1-8b Why Are Secondary Markets Important?

Secondary markets provide liquidity for investors who need cash or who wish
to reallocate their investments to potentially more productive opportunities. For
example, a parent who owns stock might wish to help pay for a child’s college
education. Or consider an investor who owns stock in a coal-mining company but
who wishes to invest in a manufacturer of solar panels. Without active secondary
markets, investors would be stuck with the securities they purchase.

Secondary markets also foster entrepreneurship. For example, it might take
a very long time before an entrepreneur can use a start-up company’s cash flow
for personal spending because the cash flow is needed to support the company’s
growth. In other words, the company might be successful, but the entrepreneur
feels “cash poor.” However, if the company goes public, its stock can be traded in
the secondary market. The entrepreneur then can sell some personal shares of stock
and begin to enjoy the financial rewards of having started a successful company.
Without this prospect, entrepreneurs have diminished incentives to start companies.

Secondary markets also provide a measure of value as perceived by buyers and
sellers, making it easy to quickly compare different investments.

1-8¢ Trading Procedures in the Secondary Markets

A trading venue is a site (geographical or electronic) where secondary market
trading occurs. Although there are many trading venues for a wide variety of secu-
rities, we classify their trading procedures along two dimensions: location and
method of matching orders.
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Physical Location versus Electronic Network

In a physical location exchange traders actually meet and trade in a specific part
of a specific building. For example, the New York Stock Exchange and the London
Metal Exchange conduct some trading at physical locations.”

In contrast, traders do not physically meet in a computer/telephone
network. For example, the markets for U.S. Treasury bonds and foreign exchange
primarily operate via telephone and/or computer networks. Most stock markets,
including the NASDAQ Stock Market, do not have face-to-face trading.

Matching Orders: Open Outcry Auctions, Dealer Markets,
and Automated Trading Platforms

The second dimension is the way orders from sellers and buyers are matched. This
can occur in a face-to-face open outcry auction, through dealers, or by automated
matching engines.

Open Outcry Auctions An open outcry auction occurs when traders actually
meet face-to-face and communicate with one another through shouts and hand
signals. When a seller and buyer agree on the price and quantity, the transaction is
finalized and reported to the organization that manages the auction.

Dealer Markets and Market Makers In a dealer market, there are market
makers who keep an inventory of the stock (or other financial instrument) in much
the same way that any merchant keeps an inventory of goods. These dealers list bid
quotes and ask quotes, which are the prices at which they are willing to buy or
sell. In a traditional dealer market, computerized quotation systems keep track of all
bid and ask quotes, but they don’t actually match buyers and sellers. Instead, traders
must contact a specific dealer to complete the transaction.

Automated Trading Platforms with Automated Matching Engines An automated
matching engine is part of a computer system in which buyers and sellers post
their orders and then let the computer automatically determine whether a match
exists. If a match exists, the computer automatically executes and reports the trade.
The entire system is called an automated trading platform.

For example, suppose Trader B (“B” is for buyer) places an order to buy
500 shares of GE, but only if the sale occurs within the next hour and at a price
of no more than $24.99 per share. The $24.99 is the bid price because the buyer
is “bidding” $24.99 for a share of GE. The order itself is a limit order because the
buyer specifies limits with respect to the order’s price and duration. The computer
will put the information into its order book, which is a record of all outstanding
orders. Suppose all other bid prices in the order book are less than $24.99. When the
computer ranks bids in the order book from high to low, Trader B’s $24.99 bid will
be at the top of the book. In other words, it is the highest bid price of any orders in
the book, which is the most anyone currently is willing to pay for GE.

Now suppose Trader S (“S” is for seller) places a limit order to sell 500 shares of GE
at a price of at least $25.15. The $25.15 is the ask price because the seller is asking for
$25.15 per share. Let’s suppose that all other ask prices in the computer’s order book are

"This may change by the time you read this. As of late 2016, the London Metal Exchange operates the
only face-to-face trading operation in Europe. Also rumors were swirling in early 2015 that the NYSE
was going to sell its trading floor and become fully automated.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Chapter 1 An Overview of Financial Management and the Financial Environment

greater than $25.15. When the computer ranks ask prices from low to high, Trader S’s
$25.15 ask price will be at the top of the book because it is the lowest ask price of any
orders in the book. In other words, it is the lowest at which anyone is willing to sell GE.

In this situation, the computer won’t find a match—all sellers want at least
$25.15 but no buyers will pay more than $24.99. No transactions will occur until
sellers reduce their ask prices or buyers increase their bids. The difference between
the ask price and the bid price is called the bid-ask spread. In this example, it is:

Bid-ask spread = Ask price — Bid price = $25.15 — $24.99 = $0.16

The order book is updated each time a new order arrives or a limit order expires.
New orders arrive frequently, and many times there will be a match.

For example, suppose Trader S worries that prices will fall and would rather sell at
$24.99 than wait and hope that prices will come up to the original ask price of $25.15.
In this case, Trader S would send in an order to sell at the market price—this is called
a market order because it asks to transact at the current market price. In this case,
the computer would automatically match Trader S and Trader B, execute the trade of
500 shares of GE at $24.99, and notify both participants that the trade has occurred.?

Automated trading systems are rapidly replacing face-to-face trading in the
secondary stock markets, as we describe in the next section.

What is the basic function of a financial market?

Distinguish between (1) physical asset markets and financial asset
markets, (2) spot and futures markets, (3) money and capital
markets, (4) mortgage and consumer credit markets, (5) private
and public markets, and (6) primary and secondary markets.

List three reasons why secondary markets are important.

What is a trading venue? C

What are the major differences between physical location
exchanges and computer/telephone networks?

What are the differences among open outcry auctions, dealer
markets, and automated trading platforms with automated
matching engines?

What is a limit order? What is an order book? What is a market
order?

1-9 Overview of the U.S.
Stock Markets

Because stock markets are so large and important, all managers should have a
basic understanding of what the stock markets are and how they function. Before
1970, there was just one major U.S. stock exchange, the NYSE, where the vast

8There are many more order types than just limit orders and market orders. The NYSE lists 30 order
types. NASDAQ lists 17 types with 11 different time-in-force options.
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TABLE 1-2 Stock Exchange Listings and Total Market Value

Market Value of Listings

Exchange Number of Listings (Trillions)
NYSE 3,167 $25.1
NASDAQ 3,174 9.1
NYSE MKT 360 0.2
6,701 $34.4

Source: The NASDAQ Web site provides data for individual companies on these exchanges. The data may
be downloaded from the NASDAQ Company List at www.nasdaqg.com/screening/company-list.aspx.
The individual stock data are summarized in this table.

majority of stocks were listed and traded. Today, however, the situation is much more
fragmented for both listing and trading.

Recall that a publicly traded company first registers with the SEC, applies to be
listed at a stock exchange, and then has an IPO, after which its stock can be traded
in public markets. A company can list its stock only at a single SEC-registered stock
exchange. In early 2017, there were about a dozen active registered exchanges for
trading stock, but most stocks were listed on just three—the NYSE, the NASDAQ
Stock Market (NASDAQ), and the NYSE MKT (formerly called the American Stock
Exchange).® As Table 1-2 shows, these three exchanges have almost 6,000 listings
with a total value of around $34 trillion. NASDAQ has the most listings, but the
NYSE’s listings have a much bigger market value.

Does it matter where a stock is listed? It certainly did before 2000, when the vast
majority of a stock’s secondary market trading occurred where it was listed. The two
primary trading venues, the NYSE and NASDAQ, had very different trading proce-
dures: NYSE trading took place face-to-face at a physical location (on Wall Street) and
NASDAQ trading was a dealer market with a computerized quotation system. The two
exchanges also had very different reputations: Only relatively large companies could
list at the NYSE, but smaller companies (many of them high-tech) could list at NASDAQ.

The situation today is very different. Although listings are still concentrated
at the NYSE and NASDAQ, a company’s shares can and do trade at many different
venues. In fact, less than 12% of the total dollar volume of trading now takes place
at the NYSE and less than 19% is through NASDAQ. In addition, very little stock
trading is conducted face-to-face but is instead executed with automated trading
platforms, even at the NYSE.

I Which exchange has the most listed stocks? Which exchange’s
listed stocks have the greatest market value?
Te
Seu eal [l Are shares of a company’s stocks traded only on the exchange

where the stock is listed?

NASDAQ originally stood for the National Association of Securities Dealers (NASD) Automated
Quotation system. However, the NASD became part of the Financial Industry Regulatory Authority
(FINRA) and is no longer affiliated with the automated quotation system even though it is still named
NASDAQ.
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1-10 Trading in the Modern Stock
Markets™

The NYSE and NASDAQ no longer dominate stock market trading. This section
explains how modern stock markets operate.

1-10a Reg NMS: Stock Transactions, Quotes,
and the “Market Price”

If an exchange-listed stock is bought or sold at any trading venue, the transac-
tion price and volume (i.e., the number of shares traded) must be reported to the
consolidated tape system, which is a computer network." The most recent trade is
often called the “market price.” Several free sources, including CNBC, report the
most recent transaction price. In addition to reporting transactions, registered stock
exchanges must also report certain information about limit order bid and ask quotes
to a consolidated quote system, as we explain next.

We streamlined the previous example of an automated matching engine by
showing quoted limit orders from only one order book. However, there is an order
book for each stock at each exchange, and each order book might have different
bid and ask prices. To help investors make informed decisions, the SEC adopted
Regulation National Market System (Reg NMS) in 2005 and implemented it
in 2007. Among its provisions, Reg NMS requires all registered stock exchanges to
report their best (highest) bid price and best (lowest) ask price for each stock in their
order books. After collecting this information from all the exchanges, a computer
system identifies and reports the overall best bid and best ask. These best overall
quotes are called the National Best Bid and Offer (NBBO), which is the overall
best (highest) bid price and best (lowest) ask price (the price at which an investor
offers to sell stock). In other words, the NBBO represents the best prices at which an
investor could buy or sell on any of the exchanges.

If an investor places a market order to buy or sell at the market price, Reg
NMS'’s order protection rule requires trading venues to execute the trade at a price
that is at least as good as the NBBO quotes. For example, suppose the NBBO quotes
for Apple are a bid price of $99.98 and an ask (offer) price of $100.02. If an inves-
tor places a market order to sell shares of Apple, the investor must receive at least
$99.98, the national best bid price. Or if an investor places a market order to buy
Apple stock, the investor must pay no more than $100.02, the national best ask
price. As this example illustrates, the NBBO quotes help determine the “market”
price in a market order.

What if the investor wants to buy 500 shares of Apple at the market price,
but the NBBO ask price of $100.02 is for only 100 shares? In this case, 100 shares
might be transacted at the current NBBO price of $100.02, after which the com-
puter systems will announce a new NBBO price, which might be for 100 shares at
$100.07. The process would be repeated until the market order to buy 500 shares
is completed.

The material in this section is relatively technical, and some instructors may choose to skip it.

"No tape is involved in the modern consolidated tape system, but the name comes from days in which
trades were reported on a thin paper tape that spewed out of a ticker tape machine.
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Notice that the average price paid by the buyer might be higher than the origi-
nal NBBO ask price if there were not enough shares offered for sale at the original
NBBO ask price. Therefore, the NBBO is supposed to reflect market conditions, but
it might not be very representative of the actual market supply and demand if the
number of shares in the NBBO quote is very small. We will have more to say about
this when we explain high-frequency trading, but let’s first take a look at where
stock is traded.

1-10b Where Is Stock Traded?

As mentioned previously, almost all trading occurred on the floor of the NYSE
before 1970. Even as recently as 2005, almost 80% of trading in NYSE-listed stocks
took place at the NYSE, primarily on the trading floor itself.'> However, the markets
today are very different, with trading taking place at dozens of different venues.
Before tackling the different ways that trades are completed, let’s take a look at how
a trade begins.

How a Stock Trade Begins

Buyers and sellers must have brokerage accounts through which they place orders.
These accounts can be with human stockbrokers (Merrill Lynch has over 15,000
brokers) or with computer systems (such as online trading accounts with TD Ameri-
trade). Either way, investors must pay to have their orders placed, executed, and
recorded.

An investor chooses whether or not to place an order, but unless the inves-
tor specifies differently, the broker chooses where to send the order. This is called
order routing, and it determines the trading venue. There are three types of trading
venues, each differing with respect to the degree of SEC regulation and reporting
requirements: (1) standard broker-dealer networks, (2) alternative trading systems,
and (3) registered stock exchanges.

Because an investor initiates a trade by placing an order with a broker, we
begin by describing broker-dealer networks.

Standard Broker-Dealer Networks

A broker-dealer is a broker that is also registered so that it can buy and sell for
itself when it acts as a market maker. Broker-dealers and individual brokers must
also follow state and industry licensing and registration requirements.

When broker-dealers execute trades among themselves, it is called an
off-exchange transaction because the trades are not executed at a registered stock
exchange. Many years ago, brokers actually would pass physical shares of stock
over a counter to a buyer, in much the same way that a fast-food employee now
hands a bag of burgers to a customer. Although counters are no longer involved,
broker-dealer trades are still called over-the-counter (OTC) trades.”

12See page 6 in the SEC’s Concept Release on Equity Market Structure at www.sec.gov/rules
/concept/2010/34-61358.pdf.

BToday the actual certificates for almost all listed stocks and bonds in the United States are stored in
a vault, beneath Manhattan, that is operated by the Depository Trust and Clearing Corporation (DTCC).
Most brokerage firms have an account with the DTCC, and most investors leave their stocks with their
brokers. Thus, when stocks are sold, the DTCC simply adjusts the accounts of the brokerage firms that
are involved, and no stock certificates are actually moved.
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About 20% of all stock market trading (based on dollar values) now takes place
in broker-dealer networks, as shown in Table 1-3. Broker-dealer networks are less
regulated than registered stock exchanges. For example, broker-dealers must report
transactions (the price and number of shares) but are not required to report any
information about limit orders that have not yet been filled.

Following is a description of how trading works in a broker-dealer network.

Trading in a Standard Broker-Dealer Network Suppose a broker-dealer receives a
market order (buy or sell a certain number of shares in a particular company’s stock
at the market price) from one of its clients, from an independent broker, or from
another broker-dealer. In many cases, a broker-dealer will attempt to fill the order
in-house without sending it to a stock exchange. For example, Morgan Stanley &
Co. LLC is a registered broker-dealer and sometimes facilitates trades for its clients
by matching a sell order from one client with a buy order from another client. If no
in-house match between clients is available with respect to the company or number
of shares, a broker-dealer might act as a dealer and fill the order by selling from or
buying for its own inventory. Alternatively, the original broker-dealer might send
the order to a “wholesale” broker-dealer who will combine orders from many other
broker-dealers and look for a match.

For example, suppose a broker-dealer has a market order to buy 100 shares of
Apple and a market order to sell 100 shares of Apple. Suppose also that the NBBO
shows a best bid price of $99.98 and an ask price of $100.02. Reg NMS requires
that a client’s order to sell Apple must be transacted at a price of at least $99.98,
the national best bid price. Reg NMS also requires that the order to buy cannot be
transacted at more than $100.02, the NBBO ask price, as shown here:

NBBO bid = $99.98 = Transaction price = $100.02 = NBBO ask

The broker-dealer can satisfy Reg NMS, provide better prices to clients, and still
profit from the transaction. For example, the broker-dealer can buy 100 shares from
the selling client at $99.99, which is better than the NBBO bid of $99.98. The selling
client actually gets a higher price than the NBBO bid price.

The broker-dealer can then sell the just purchased 100 shares to the buying
client at $100.01, which is better than the NBBO ask price of $100.02. Therefore, the
buying client gets to purchase shares at a lower price than the NBBO ask price. This
process is called price improvement because the clients get better deals than the
posted NBBO quotes would indicate.

What about the broker-dealer’s cash flows? The broker-dealer pays $99.99 per
share and then immediately sells for $100.01, pocketing the difference of 2 cents per
share: $100.01 — $99.99 = $0.02. This spread is the broker-dealer’s compensation
for executing the trades.

“Some broker-dealers actually pay other brokers or dealers for routing orders their way, which is
called “payment for order flow.” Dealers do this because the profits from the spread are greater than
the payments for flow. Also, the example showed the broker-dealer transacting in prices based on
dollars and cents. NBBO quotes must be shown in penny increments, but dealers can actually
conduct these transactions using prices that are in increments smaller than pennies as long as

the total transaction value (i.e., price multiplied by number of shares) ends up with whole pennies.
For example, 1,000 shares could be transacted at $12.00001 because the total value is $12,000.01 =
1,000($12.00001). This means that the client’s price improvement relative to the NBBO can be

quite small.
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TABLE 1-3 Stock Trading Venues and Trading Activity

Percentage
Owner of Trading Venue Trading Venue of Dollar Volume?
BATS Global Markets BATS BYX 3.3%
BATS Global Markets BATS BZX 8.2%
BATS Global Markets EDGA 2.4%
BATS Global Markets EDGX 6.7%
Total BATS: 20.6%
NASDAQ OMX NASDAQ 18.1%
NASDAQ OMX NASDAQ BX® 2.3%
NASDAQ OMX NASDAQ PSX© 0.8%
Total NASDAQ OMX: 21.2%
Intercontinental Exchange NYSE 11.2%
Intercontinental Exchange NYSE Arcad 12.8%
Intercontinental Exchange NYSE MKTe 0.1%
Total Intercontinental Exchange: 24.1%
Chicago Stock Exchange CHX 0.9%
Others Sporadic trading during year 0.2%
Total trading on all exchanges: 67.0%
Dark pools (ATS) Over 40 active pools 12.9%
Broker-dealer networks Over 2501 broker-dealer networks
Retail trades ~ 7.8%
Institutional trades ~ 12.3%
Total broker-dealer trades: 20.1%
Total trading off-exchange: 33.0%
Notes:

The raw data used to construct the percentages of dollar volumes traded at the exchanges are from BATS Global Markets at www
.batstrading.com/market_data/market_volume_history. The percentages for off-exchange trading are based on the proportions
of off-exchange trading for ATSs and non-ATSs shown in an SEC report by Laura Tuttle, which can be found at www.sec.gov
/marketstructure/research/otc_trading_march_2014.pdf.

5This was formerly the Boston Stock Exchange.

This was formerly the Philadelphia Stock Exchange.

9This was formerly the Archipelago electronic communications network.
€This was formerly the American Stock Exchange.

fAbout half the trades are executed by only seven broker-dealers.
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This process is called internalization because the broker-dealer is actually the
counterparty for both clients: The broker-dealer buys from one client and sells to
the other. Over 200 broker-dealers participate in this network, but only a handful
of wholesale broker-dealers actually execute the trades. Some experts estimate that
broker-dealers internalize over 90% of all market orders but send almost all limit
orders to trading venues outside their own networks.'®

Retail and Institutional Clients in a Broker-Dealer Network Broker-dealers facili-
tate trading by individual investors (often called retail trading) and by institutional
investors, such as pension funds. Institutions often trade larger quantities of stock
than retail clients, which can create a problem.

For example, suppose a pension fund places an order to sell 10,000 shares
of Google. (This is called a block trade because the quantity is at least 10,000.) A
large order like this might create a big addition to the number of shares currently
being offered for sale by others. This might create a temporary imbalance in sup-
ply and demand, causing the price to fall before the institution can sell all 10,000
shares. To avoid depressing the price, the institution might place many small
orders rather than a single large order. Alternatively, the institution might engage
the services of a broker-dealer to locate a large counterparty to buy the 10,000
shares. This counterparty might be another institution, or it might be another
broker-dealer. In either case, this is called an “upstairs” trade even though no
stairs are involved.'®

Although broker-dealers must publicly report the price and number of shares
for each transaction, they do not have to report the names of the traders, making it
impossible to identify exactly how much trading is due to retail clients versus insti-
tutions. However, large trades of more than 500 shares comprise about 30% of all
dealer-broker trades, and block trades of at least 10,000 shares comprise about 3%.""
These figures suggest that institutional investors are very active in the upstairs
market provided by broker-dealers.

Alternative Trading Systems (ATS): Dark Pools

Recall that internalization in a standard broker-dealer network means that the
broker-dealer is a counterparty in all trades: The broker-dealer buys stock from
selling clients and sells the stock to buying clients. However, some broker-dealers
also provide a different trading venue in which the broker-dealer is no longer a
counterparty in all trades. Instead, buyers can trade directly with sellers. This is
called an alternative trading system (ATS).

Broker-dealers must register an ATS with the SEC, which imposes more regula-
tory requirements than it does for standard broker-dealer networks but fewer than

“See a report by the Chartered Financial Analysts Institute, “Dark Pools, Internalization, and Equity
Market Quality,” which can be accessed at www.cfapubs.org/doi/pdf/10.2469/ccb.v2012.n5.1.

*The name came from a time when most trading was on the floor of the NYSE. Block trades were not
on the floor, so they were called “upstairs” trades.

7See two SEC reports by Laura Tuttle: “OTC Trading: Description of Non-ATS OTC Trading in
National Market System Stocks,” March 2014, and “Alternative Trading Systems: Description of ATS
Trading in National Market System Stocks,” October 2013. These reports can be accessed at www.sec
.gov/divisions/riskfin/whitepapers/alternative-trading-systems-10-2013.pdf and www.sec.gov
/marketstructure/research/otc_trading_march_2014.pdf.
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for registered stock exchanges. It is costly for the broker-dealer to provide the infra-
structure for an ATS, which usually has an automated matching engine. Therefore,
the broker-dealer charges a subscription fee, which entitles a subscriber to trade
with other subscribers using the ATS’s infrastructure.

Like all trading venues, an ATS must comply with Reg NMS'’s order protection
rule and report completed transactions to the consolidated tape system. However, an
ATS is not required to report quotes from its order book to the consolidated quote
system.'® This means that pre-trade information (i.e., bid and ask prices) from an
ATS is not available to the general public and is not included when the national best
bid and offer (NBBO) prices are reported. Therefore, an ATS is commonly called a
dark pool.

There are about 80 registered ATSs, but only 30 to 40 are active. Together, they
account for about 12.9% of total stock market trading (based on dollar value), as
shown in Table 1-3.

Registered Stock Exchanges

U.S. stock exchanges must register with the SEC and are more regulated than
alternative trading systems or dealer-broker networks. In particular, the SEC
requires registered stock exchanges to operate in a way that promotes orderly
trading and fair dissemination of information, including transactions (price and
number of shares) and pre-trade information (i.e., selected quote data from their
order books).

As shown in Table 1-2, the NYSE and NASDAQ have the most listed stocks
and are probably the most well-known U.S. stock exchanges. Before 2001, neither
exchange used automated trading platforms to execute a significant percent of
their trading volumes (trading at the NYSE was face-to-face on the floor of the
exchange while trading at NASDAQ was through market makers). In response to
competition from new exchanges with automated trading platforms, such as BATS
Global Markets (BATS), both the NYSE and NASDAQ now execute the majority of
their stock trades via automated trading platforms.

Competition has also fragmented trading. From 2005 to 2010, trading on the
floor of the NYSE dropped from about 65% of all trading (based on dollar volume)
to about 11%. Some of the reduction was due to cannibalization from affiliated
exchanges (the NYSE Arca and NYSE MKT), but most was due to gains by other
exchanges and by off-exchange trading in dark pools or through broker-dealer
internalization.

Table 1-3 shows that about 33% of all trading (based on dollar values)
takes place off-exchange, in the less regulated trading venues of dark pools and
broker-dealer networks. The combination of technological advances and market
fragmentation has led to a phenomenon called “high-frequency trading,” as we
explain next.

*Before 2005, the term “electronic communications network (ECN)” was commonly used to
denote any automated trading platform. After Reg NMS was adopted, the definition of ECN was
modified to mean an alternative trading system that uses an automated trading platform and that
publicly reports order book information in much the same way as a registered stock exchange
(i.e., reporting of order book quotes); see Reg NMS §242.600(b)(23) and §242.602(b)(5) at
www.sec.gov/rules/final/34-51808.pdf. By 2015, all ECNs had been closed or converted to stock
exchanges.
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1-10c¢ High-Frequency Trading (HFT)

Investors, broker-dealers, and high-frequency traders all buy and sell stocks. Here
are some differences among them.

Most investors purchase stock with the intent of owning it until they think it
is no longer a good investment or until they need cash for some other purpose.
Some investors, like Warren Buffett, buy and hold for decades. Others, like actively
managed mutual funds, buy and hold for about a year, on average. Of course, some
investors hold stock only for weeks or days at a time.

In contrast, many broker-dealers often hold stock for a very short period. Recall
that when a broker-dealer internalizes orders, it buys stock from one investor and
sells to another almost immediately at a higher price. The profit is the broker-dealer’s
compensation for providing the infrastructure used by the investor to buy or sell
shares.

High-frequency trading (HFT) is similar to broker-dealer internalization in
that the HF trader buys stock and immediately sells it, profiting if the selling price is
higher than the purchase price.”® Unlike broker-dealer networks, HFT does not pro-
vide any infrastructure or other direct service for other buyers and sellers. Because
the HFT trader is buying and selling many times a day (or even a second!), the pro-
cess is called “high-frequency trading.” HFT requires expensive computer systems
and highly paid programmers, so most HFT is done by firms that are created for this
purpose rather than by individual investors.

How does high-frequency trading work? HFT firms pay exchanges, like the
NYSE, to let them place computers close to the exchanges’ computers, an activity
called “colocation.” This reduces the time it takes for information about trading at
the exchange to reach the HFT computers. HFT firms usually build or lease dedi-
cated high-speed fiber-optic lines between their colocated computers at the differ-
ent exchanges. Colocation and dedicated lines allow HFT firms to view information
from one exchange, process it, and transmit it to another exchange in the blink of
an eye. Actually, even a slow blinker can manage two or three blinks per second,
whereas HFT computers can send and receive at least several hundred orders per
second.

Recall that brokers send most limit orders to exchanges. If an order is large,
there might not be big enough buyers at a single exchange to satisfy the order, so
brokers often split large orders into smaller orders and send each one to a different
exchange. For example, a broker might split an order to buy 600 shares of FedEx
at $175 into 6 orders of 100 shares each. However, it might take longer for the
order to reach one exchange than another. For example, it might take 1.5 millisec-
onds to reach the first exchange and 4.2 milliseconds to reach another exchange
(there are 1,000 milliseconds in a second) due to slower electronic connections. A
person would never notice such a short difference, but this is plenty of time for
the HFT computers at the first exchange to observe the order. If the trading algo-
rithm decides that the order is just part of several more to come, then the computer
might send a faster order over its fiber-optic connections to the other exchange,
arriving before the broker’s order.”*® The HFT firm might be able to buy FedEx for

YHigh-frequency trading occurs in many different types of financial markets, but this discussion
focuses on the stock market.

2This is just one example among many HFT strategies and computer algorithms.
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$174.99 at the second exchange and then sell it for $175 when the broker’s order
finally arrives.?! The net result is that the HFT firm pays $17,499 when it buys the
100 shares at $174.99 and receives $17,500 when it sells 100 shares at $175, for
a net profit of $1.

This might look like a lot of effort for a small profit, which could even turn into
a loss if the HFT algorithm isn’t correct. However, small profits add up if they occur
frequently. HFT accounts for 50% of total equity trading, generating about $1.3 billion
in revenues for HFT firms in 2014.%

What is the net impact of HFT on financial markets? Let’s take a look at liquid-
ity, trading costs, and market stability. The total dollar volume of trading has grown
from about $33 trillion in 2005 to $66 trillion in 2014, increasing market liquidity
and allowing investors to trade more quickly.”? Much of this increase in volume is
due to HFT. However, critics argue that the HFTs provide false liquidity because HFT
disappears when markets are falling, which is exactly when the market most needs
liquidity.

The average bid-ask spread has shrunk to pennies for many stocks, which
reduces costs to investors (and profits to dealers). HFT firms claim this is partially
due to their trading, while critics attribute shrinking spreads to more competition
and non-HFT advances in technology.

Critics also believe that HFT can destabilize the stock market, pointing to the
flash crash of 2010, with the market falling by 9% in a matter of seconds but
recovering almost as quickly. The SEC and Commodity Futures Trading Commission
concluded that HFT contributed to this disruption but did not cause it. Critics also
claim that HFT makes markets more volatile. Most academic studies show that HFT
contributes to market volatility but by a relatively small amount.

In summary, the empirical evidence does not clearly show that HFT is espe-
cially helpful or harmful to well-functioning markets. However, some HFT rev-
enues, such as those from front running, are direct costs to investors. To put that
into perspective, the total value of stock trades in 2014 was about $66 trillion.?*
Based on $1.3 billion in HFT revenues, HFT trading represents an extra “fee” to
investors of about 0.002% for each dollar traded ($1.3 billion/$66,000 billion =
0.002%). While HFT might “feel” unfair to non-HFT traders, there is no definitive
evidence as to whether the costs of HFT exceed its possible benefits.

1-10d Stock Market Returns

As investors trade, stock prices change. When demand is high (lots of bids at high
prices and for large quantities), stock prices go up; when demand is low (bids are
only at low prices), stock prices go down.

“This is sometimes called “front running” because an order by the HFT gets in front of the order from
the broker, even though the broker’s order was placed first (albeit at a different exchange). It is illegal
for a broker to front-run by placing a personal order before submitting a client’s order, but it is not
illegal in HFT because the broker’s orders arrive at different exchanges at different times even though
they were simultaneously submitted by the broker.

2HFT trading volume and revenues peaked in 2009 and have fallen since then, possibly due to
increased competition among HFT firms. See www.dbresearch.com/PROD/DBR_INTERNET
_EN-PROD/PROD0000000000406105/High-frequency_trading%3A_Reaching_the_limits.pdf.
2See Table 10 in www.sec.gov/reportspubs/select-sec-and-market-data/secstats2015.pdf.

21See Table 10 in www.sec.gov/reportspubs/select-sec-and-market-data/secstats2015.pdf.
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Figure 1-3 shows stock market levels and returns, as measured by the S&P
500 Index. Panel A shows that the market was relatively flat in the 1970s,
increased somewhat in the 1980s, and has been a roller coaster ever since. Panel
B highlights the year-to-year risk by showing total annual returns. Stocks have
had positive returns in most years, but there have been several years with very
large losses.

FIGURE 1-3 S&P 500 Stock Index Performance
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Sources: Data for Panel A are from the http://finance.yahoo.com/quote/%5EGSPC/history?p="GSPC; the index is named "GSPC. In
Panel B, total returns prior to 2015 are from various issues of The Wall Street Journal. Returns for 2015 and subsequent years are based
on the exchange-traded fund "SP500TR, which replicates total S&P 500 returns; see http://finance.yahoo.com/quote/%5ESP500TR
[history?p=%5ESP500TR.
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Briefly describe the NBBO and the order protection rule. What
regulation implemented them?

What does it mean to say that a trade was internalized at a
broker-dealer?

What is an alternative trading system (ATS)? How does a trade at
an ATS differ from an internalized trade at a broker-dealer?

How does the information that a registered stock exchange must

) display and report differ from that of an ATS? Why is an ATS often

called a “dark pool”?

What percentage of stock trading is done off-exchange? On
registered exchanges?

What is high-frequency trading? Describe a strategy through which
a high-frequency trader makes a profit.

How is high-frequency trading similar to broker-dealer
internalization? How is it different?

1-11 Finance and the Great
Recession of 2007

Although the Great Recession of 2007 had many causes, mortgage securitization
in the 2000s is certainly one culprit, so we begin with it.

1-11a The Globalization of Mortgage Market

Securitization
A national TV program ran a documentary on the travails of Norwegian retirees
resulting from defaults on Florida mortgages. Your first reaction might be to wonder
how Norwegian retirees became financially involved with risky Florida mortgages.
We will break the answer to that question into two parts. First, we will identify the
different links in the financial chain between the retirees and mortgagees. Second,
we will explain why there were so many weak links.

In the movie Jerry Maguire, Tom Cruise says, “Show me the money!” That’s
a good way to start identifying the financial links, starting with a single home
purchase in Florida.

1. Home Purchase
In exchange for cash, a seller in Florida turned over ownership of a house to a
buyer.

2. Mortgage Origination

To get the cash used to purchase the house, the buyer signed a mortgage loan
agreement and gave it to an originator. Years ago, the originator would probably
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have been an S&L or a bank, but more recently originators have been specialized
mortgage brokers, as in this case. The broker gathered and examined the borrower’s
credit information, arranged for an independent appraisal of the house’s value,
handled the paperwork, and received a fee for these services.

3. Securitization and Resecuritization

In exchange for cash, the originator sold the mortgage to a securitizing firm. For
example, Merrill Lynch’s investment banking operation was a major player in
securitizing loans. It would bundle large numbers of mortgages into pools and
then create new securities that had claims on the pools’ cash flows. Some claims
were simple, such as a proportional share of a pool; some were more complex,
such as a claim on all interest payments during the first 5 years or a claim on
only principal payments. More complicated claims were entitled to a fixed pay-
ment, while other claims would receive payments only after the senior claimants
had been paid. These slices of the pool were called tranches, which comes from a
French word for “slice.”

Some of the tranches were themselves recombined and then subdivided into
securities called collateralized debt obligations (CDOs), some of which were
themselves combined and subdivided into other securities, commonly called “CDOs-
squared.” For example, Lehman Brothers often bought different tranches, split them
into CDOs of differing risk, and then had the different CDOs rated by an agency like
Moody'’s or Standard & Poor’s.

There are three very important points to notice. First, the process didn’t
change the ftotal amount of risk embedded in the mortgages, but it did make it
possible to create some securities that were less risky than average and some that
were more risky. Second, the complexity of the CDOs spread a little bit of each
mortgage’s risk to many different investors, making it difficult for investors to
determine the aggregate risk of a particular CDO. Third, each time a new security
was created or rated, fees were being earned by the investment banks and rating
agencies.

4. The Investors

In exchange for cash, the securitizing firms sold the newly created securities to
individual investors, hedge funds, college endowments, insurance companies, and
other financial institutions, including a pension fund in Norway. Keep in mind that
financial institutions are funded by individuals, so cash begins with individuals
and flows through the system until it is eventually received by the seller of the
home. If all goes according to plan, payments on the mortgages eventually return
to the individuals who originally provided the cash. But in this case, the chain
was broken by a wave of mortgage defaults, resulting in problems for Norwegian
retirees.

Students and managers often ask, “What happened to all the money?” The short
answer is, “It went from investors to home sellers, with fees being skimmed off all
along the way.”

Although the process is complex, in theory there is nothing inherently wrong
with it. In fact, it should, in theory, provide more funding for U.S. home purchasers,
and it should allow risk to be shifted to those best able to bear it. Unfortunately,
this isn’t the end of the story.
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1-11b The Dark Side of Securitization: The Sub-Prime
Mortgage Meltdown

What caused the financial crisis? Entire books have been written on this subject, but
we can identify a few of the culprits.

Regulators Approved Sub-Prime Standards

In the 1980s and early 1990s, regulations did not permit a non-qualifying mort-
gage to be securitized, so most originators mandated that borrowers meet certain
requirements, including having at least a certain minimum level of income rela-
tive to the mortgage payments and a minimum down payment relative to the size
of the mortgage. But in the mid-1990s, Washington politicians wanted to extend
home ownership to groups that traditionally had difficulty obtaining mortgages. To
accomplish this, regulations were relaxed so that non-qualifying mortgages could
be securitized. Such loans are commonly called “subprime” or “Alt-A” mortgages.
Thus, riskier mortgages were soon being securitized and sold to investors. Again,
there was nothing inherently wrong, provided the two following questions were
being answered in the affirmative: One, were home buyers making sound deci-
sions regarding their ability to repay the loans? And two, did the ultimate investors
recognize the additional risk? We now know that the answer to both questions is a
resounding “No.” Homeowners were signing mortgages that they could not hope to
repay, and investors treated these mortgages as if they were much safer than they
actually were.

The Fed Helped Fuel the Real Estate Bubble

With more people able to get a mortgage, including people who should not have
obtained one, the demand for homes increased. This alone would have driven up
house prices. However, the Fed also slashed interest rates to historic lows after the
terrorist attacks of 9/11 to prevent a recession, and it kept them low for a long time.
These low rates made mortgage payments lower, which made home ownership seem
even more affordable, again contributing to an increase in the demand for hous-
ing. Figure 1-4 shows that the combination of lower mortgage qualifications and
lower interest rates caused house prices to skyrocket. Thus, the Fed contributed to
an artificial bubble in real estate.

Home Buyers Wanted More for Less

Even with low interest rates, how could sub-prime borrowers afford the mortgage
payments, especially with house prices rising? First, most sub-prime borrowers
chose an adjustable-rate mortgage (ARM) with an interest rate based on a short-
term rate, such as that on 1-year Treasury bonds, to which the lender added a
couple of percentage points. Because the Fed had pushed short-term rates so low,
the initial rates on ARMs were very low.

With a traditional fixed-rate mortgage, the payments remain fixed over time.
But with an ARM, an increase in market interest rates triggers higher monthly
payments, so an ARM is riskier than a fixed-rate mortgage. However, many bor-
rowers chose an even riskier mortgage, the “option ARM,” where the borrower
can choose to make such low payments during the first couple of years that
they don’t even cover the interest, causing the loan balance to actually increase
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FIGURE 1-4  The Real Estate Boom: Housing Prices and Mortgage Rates
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1. The real estate index is the Case-Shiller composite index for house prices in 10 real estate markets, not seasonally adjusted, available
at the Federal Reserve Bank of St. Louis’s FRED® Economic Data: http://research.stlouisfed.org/fred2/series/SPCS10RSA.

2. Interest rates are for 30-year conventional fixed-rate mortgages: http://research.stlouisfed.org/fred2/series/MORTG/downloaddata
?cid=114.

each month! At a later date, the payments would be reset to reflect both the
current market interest rate and the higher loan balance. For example, in some
cases a monthly payment of $948 for the first 32 months was reset to $2,454
for the remaining 328 months. (We provide the calculations for this example in
Chapter 28 in the box “An Accident Waiting to Happen: Option Reset Adjustable
Mortgages.”)

Why would anyone who couldn’t afford to make a $2,454 monthly payment
choose an option ARM? Here are three possible reasons. First, some borrowers sim-
ply didn’t understand the situation and were victims of predatory lending practices
by brokers eager to earn fees regardless of the consequences. Second, some bor-
rowers thought that the home price would go up enough to allow them to sell at a
profit or else refinance with another low-payment loan. Third, some people were

simply greedy and shortsighted, and they wanted to live in a better home than they
could afford.

Mortgage Brokers Didn’t Care

Years ago, S&Ls and banks had a vested interest in the mortgages they originated
because they held them for the life of the loan—up to 30 years. If a mortgage went
bad, the bank or S&L would lose money, so they were careful to verify that the
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borrower would be able to repay the loan. In the bubble years, though, over 80%
of mortgages were arranged by independent mortgage brokers who received a com-
mission. Thus, the broker’s incentive was to complete deals even if the borrowers
couldn’t make the payments after the soon-to-come reset. So it’s easy to understand
(but not to approve of!) why brokers pushed deals onto borrowers who were almost
certain to default eventually.

Real Estate Appraisers Were Lax

The relaxed regulations didn’t require the mortgage broker to verify the borrower’s
income, so these loans were called “liar loans” because the borrowers could over-
state their income. But even in these cases, the broker had to get an appraisal
showing that the house’s value was greater than the loan amount. Many real estate
appraisers simply assumed that house prices would keep going up, so they were
willing to appraise houses at unrealistically high values. Like the mortgage brokers,
they were paid at the time of their service. Other than damage to their reputations,
they weren’t concerned if the borrower later defaulted and the value of the house
turned out to be less than the remaining loan balance, causing a loss for the lender.

Originators and Securitizers Wanted Quantity, Not Quality

Originating institutions like Countrywide Financial and New Century Mortgage
made money when they sold the mortgages, long before any of the mortgages
defaulted. The same is true for securitizing firms such as Bear Stearns, Merrill Lynch,
and Lehman Brothers. Their incentives were to generate volume through originating
loans, not to ensure that the loans were safe investments. This started at the top—
CEOs and other top executives received stock options and bonuses based on their
firms’ profits, and profits depended on volume. Thus, the top officers pushed their
subordinates to generate volume, those subordinates pushed the originators to write
more mortgages, and the originators pushed the appraisers to come up with high
values.

Rating Agencies Were Lax

Investors who purchased the complicated mortgage-backed securities wanted to
know how risky they were, so they insisted on seeing the bonds’ “ratings.” The
securitizing firms paid rating agencies to investigate the details of each bond and to
assign a rating that reflected the security’s risk. For example, Lehman Brothers hired
Moody’s to rate some of its CDOs. Indeed, the investment banks would actually pay
for advice from the rating agencies as they were designing the securities. The rating
and consulting activities were extremely lucrative for the agencies, which ignored
the obvious conflict of interest: The investment bank wanted a high rating, the rat-
ing agency got paid to help design securities that would qualify for a high rating,
and high ratings led to continued business for the raters.

Insurance Wasn’t Insurance

To provide a higher rating and make these mortgage-backed securities look even
more attractive to investors, the issuers would frequently purchase a type of insur-
ance policy on the security called a credit default swap. For example, suppose you
had wanted to purchase a CDO from Lehman Brothers but worried about the risk.
What if Lehman Brothers had agreed to pay an annual fee to an insurance company
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such as AIG, which would guarantee the CDO’s payments if the underlying mort-
gages defaulted? You probably would have felt confident enough to buy the CDO.

But any similarity to a conventional insurance policy ends here. Unlike home
insurance, where there is a single policyholder and a single insurer, totally unin-
volved speculators can also make bets on your CDO by either selling or purchasing
credit default swaps on the CDO. For example, a hedge fund could buy a credit
default swap on your CDO if it thinks the CDO will default, or an investment bank
like Bear Stearns could sell a swap, betting that the CDO won’t default. In fact, the
International Swaps and Derivatives Association estimates that in mid-2008 there
was about $54 trillion in credit default swaps. This staggering amount was approxi-
mately 7 times the value of all U.S. mortgages, was over 4 times the level of the U.S.
national debt, and was over twice the value of the entire U.S. stock market.

Another big difference is that home insurance companies are highly regulated,
but there was virtually no regulation in the credit default swap market. The play-
ers traded directly among themselves, with no central clearinghouse. It was almost
impossible to tell how much risk any of the players had taken on, making it impos-
sible to know whether or not counterparties like AIG would be able to fulfill their
obligations in the event of a CDO default. And that made it impossible to know
the value of CDOs held by many banks, which in turn made it impossible to judge
whether or not those banks were de facto bankrupt.

Rocket Scientists Had Poor Rearview Mirrors
and Risk Managers Drove Blind

Financial engineers are brilliant experts, often trained in physics and hired from
rocket science firms, who build elegant models to determine the value of a new
security. Unfortunately, a model is only as good as its inputs. The experts looked
at the high growth rates of recent real estate prices (see Figure 1-4) and assumed
that future growth rates also would be high. These high growth rates caused models
to calculate very high CDO prices. Perhaps more surprisingly, many risk managers
simply did not insist on seeing scenarios in which housing prices fell.

Investors Wanted More for Less

In the early 2000s, low-rated debt (including mortgage-backed securities), hedge
funds, and private equity funds produced great rates of return. Many investors
jumped into this debt to keep up with the Joneses. As shown in Chapter 4 when
we discuss bond ratings and bond spreads, investors began lowering the premium
they required for taking on extra risk. Thus, investors focused primarily on returns
and largely ignored risk. In fairness, some investors assumed the credit ratings were
accurate, and they trusted the representatives of the investment banks selling the
securities. In retrospect, however, Warren Buffett’s maxim “I only invest in compa-
nies I understand” seems wiser than ever.

The Emperor Has No Clothes

In 2006, many of the option ARMs began to reset, borrowers began to default,
and home prices first leveled off and then began to fall. Things got worse in 2007
and 2008, and by early 2009, almost 1 out of 10 mortgages was in default or
foreclosure, resulting in displaced families and virtual ghost towns of new subdivi-
sions. As homeowners defaulted on their mortgages, so did the CDOs backed by the

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Part 1 Fundamental Concepts of Corporate Finance

mortgages. That brought down the counterparties like AIG, who had insured the
CDOs via credit default swaps. Virtually overnight, investors realized that mort-
gage-backed security default rates were headed higher and that the houses used
as collateral were worth less than the mortgages. Mortgage-backed security prices
plummeted, investors quit buying newly securitized mortgages, and liquidity in the
secondary market disappeared. Thus, the investors who owned these securities were
stuck with pieces of paper worth substantially less than the values reported on their
balance sheets.

1-11c From Sub-Prime Meltdown to Liquidity
Crisis to Economic Crisis

Like the Andromeda strain, the sub-prime meltdown went viral, and it ended up
infecting almost all aspects of the economy. But why did a burst bubble in one
market segment, sub-prime mortgages, spread across the globe?

First, securitization allocated the sub-prime risk to many investors and financial
institutions. The huge amount of credit default swaps linked to sub-prime-backed
securities spread the risk to even more institutions. Unlike previous downturns in
a single market, such as the dot-com bubble in 2002, the decline in the sub-prime
mortgage values affected many, if not most, financial institutions.

Second, banks were more vulnerable than at any time since the 1929 Depression.
Congress had repealed the Glass-Steagall Act in 1999, allowing commercial banks
and investment banks to be part of a single financial institution. The SEC com-
pounded the problem in 2004 when it allowed large investment banks’ brokerage
operations to take on much higher leverage. Some, like Bear Stearns, ended up
with $33 of debt for every dollar of its own equity. With such leverage, a small
increase in the value of its investments would create enormous gains for the
equity holders and large bonuses for the managers; conversely, a small decline
would ruin the firm.

When the sub-prime market mortgages began defaulting, mortgage companies
were the first to fall. Many originating firms had not sold all of their sub-prime
mortgages, and they failed. For example, New Century declared bankruptcy in 2007,
IndyMac was placed under FDIC control in 2008, and Countrywide was acquired by
Bank of America in 2008 to avoid bankruptcy.

Securitizing firms also crashed, partly because they kept some of the new secu-
rities they created. For example, Fannie Mae and Freddie Mac had huge losses
on their portfolio assets, causing them to be virtually taken over by the Federal
Housing Finance Agency in 2008. In addition to big losses on their own sub-prime
portfolios, many investment banks also had losses related to their positions in credit
default swaps. Thus, Lehman Brothers was forced into bankruptcy, Bear Stearns was
sold to JPMorgan Chase, and Merrill Lynch was sold to Bank of America, with huge
losses to stockholders.

Because Lehman Brothers defaulted on some of its commercial paper, investors
in the Reserve Primary Fund, a big money market mutual fund, saw the value of
its investments “break the buck,” dropping to less than a dollar per share. To avoid
panic and a total lockdown in the money markets, the U.S. Treasury agreed to insure
some investments in money market funds.

AIG was the largest backer of credit default swaps, and it operated world-
wide. In 2008 it became obvious that AIG could not honor its commitments as a
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counterparty, so the Fed effectively nationalized AIG to avoid a domino effect in
which AIG’s failure would topple hundreds of other financial institutions.

In normal times, banks provide liquidity to the economy and funding for
creditworthy businesses and individuals. These activities are crucial for a well-
functioning economy. However, the financial contagion spread to commercial banks
because some owned mortgage-backed securities, some owned commercial paper
issued by failing institutions, and some had exposure to credit default swaps. As
banks worried about their survival in the fall of 2008, they stopped providing credit
to other banks and businesses. The market for commercial paper dried up to such an
extent that the Fed began buying new commercial paper from issuing companies.

Prior to the sub-prime meltdown, many nonfinancial corporations had been
rolling over short-term financing to take advantage of low interest rates on short-
term lending. When the meltdown began, banks began calling in loans rather than
renewing them. In response, many companies began throttling back their capital
investment plans. Consumers and small businesses faced a similar situation: With
credit harder to obtain, consumers cut back on spending, and small businesses cut
back on hiring. Plummeting real estate prices caused a major contraction in the
construction industry, putting many builders and suppliers out of work.

What began as a slump in housing prices caused enormous distress for commer-
cial banks, not just mortgage companies. Commercial banks cut back on lending,

Consider the dismal history of one particular toxic
asset named “GSAMP Trust 2006-NC2.” This toxic
asset began life as 3,949 individual mortgages issued
by New Century in 2006 with a total principal of about
$881 million. Almost all were adjustable-rate mortgages,
half were concentrated in just two states (California and
Florida), and many of the borrowers had previous credit
problems. Goldman Sachs bought the mortgages, pooled
them into a trust, and divided the trust into 16 “debt”
tranches called mortgage-backed securities (MBSs). The
tranches had different provisions regarding distribution
of payments should there be any defaults, with senior
tranches getting paid first and junior tranches getting paid
only if funds were available. Despite the mortgages’ poor

Anatomy of

a Toxic Asset

Mae and Freddie Mac) sued Goldman Sachs, alleging
that Goldman Sachs had knowingly overstated the
value of the securities in the prospectuses. The FHFA
also alleged that at the very same time Goldman Sachs
was selling these and other mortgage-backed securities
to Fannie and Freddie, Goldman was: (1) trying to get
rid of the mortgages by “putting” them back to New

quality and the pool’s lack of diversification, Moody's and
Standard & Poor’s gave most tranches good ratings, with
over 79% rated AAA.

Five years later, in July 2011, about 36% of the under-
lying mortgages were behind in payments, defaulted, or
even foreclosed. Not surprisingly, the market prices of
the mortgage-backed securities had plummeted. These
were very toxic assets indeed!

The story doesn’t end here. Fannie Mae and
Freddie Mac had purchased some of these toxic assets
and taken a beating. In September 2011, the Federal
Housing Finance Agency (now the conservator of Fannie

Century and (2) was “betting” against the mortgages
in the credit default swap market. Goldman settled the
suit in 2014 by agreeing to pay $1.2 billion, but it is safe
to say that these toxic assets will continue to poison our
economy for years to come.

Sources: Adam B. Ashcraft and Til Schuermann, Understanding the
Securitization of Subprime Mortgage Credit, Federal Reserve Bank

of New York Staff Reports, no. 318, March 2008; John Cassidy,
How Markets Fail (New York: Farrar, Straus and Giroux, 2009),

pp. 260-272; and the Federal Housing Finance Agency, http://www
.fhfa.gov/Media/PublicAffairs/Pages/FHFA-Announces
-Settlement-with-Goldman-Sachs.aspx.
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which caused difficulties for nonfinancial business and consumers. Similar sce-
narios played out all over the world, resulting in the worst recession in the United
States since 1929.

1-11d Responding to the Economic Crisis

Unlike the beginning of the 1929 Depression, the U.S. government did not take
a hands-off approach in the most recent crisis. In late 2008, Congress passed the
Troubled Asset Relief Plan (TARP), which authorized the U.S. Treasury to purchase
mortgage-related assets from financial institutions. The intent was to simultane-
ously inject cash into the banking system and get these toxic assets off banks’
balance sheets. The Emergency Economic Stabilization Act of 2008 (EESA) allowed
the Treasury to purchase preferred stock in banks (whether they wanted the invest-
ment or not). Again, this injected cash into the banking system. Most of the large
banks have already paid back the funding they received from the TARP and EESA
financing, although it is doubtful whether all recipients will be able to do so.
Fannie Mae and Freddie Mac have also paid the government more than they
received in the bailout.

Although TARP and EESA were originally intended for financial institutions,
they were subsequently modified so that the Treasury was able to make loans to
GM and Chrysler in 2008 and early 2009 so that they could stave off immediate
bankruptcy. Both GM and Chrysler went into bankruptcy in the summer of 2009
despite government loans, but they quickly emerged as stronger companies with the
government owning some of the newly issued shares of stock. The U.S. government
has since sold all of the shares issued to it by Chrysler and GM.

The government also used traditional measures, such as stimulus spending, tax
cuts, and monetary policy: (1) The American Recovery and Reinvestment Act of
2009 provided over $700 billion in direct stimulus spending for a variety of federal
projects and aid for state projects. (2) In 2010, the government temporarily cut Social
Security taxes from 6.2% to 4.2%. (3) In addition to purchasing mortgage-related
assets under the TARP program, the Federal Reserve has purchased around $2 tril-
lion in long-term T-bonds from financial institutions, a process called quantitative
easing.

Has the response worked? When we wrote this in 2017, real GDP (gross domes-
tic product) was much higher than before the crisis, and the unemployment rate
was down to 4.6%, much lower than its 2009 high of 10% and close to its pre-
crisis level of 4.4%. In fact, the U.S. recovery has been much stronger than that
of Europe.”

1-11e Preventing the Next Crisis

Can the next crisis be prevented? Congress passed the Dodd-Frank Wall Street
Reform and Consumer Protection Act in 2010 as an attempt to do just that.
When we wrote this in early 2017, many provisions had not yet been fully enacted.
In fact, the Trump administration and the Republican Congress may have repealed

%For a comparison of this crisis with 15 previous banking crises, see Serge Wind, “A Perspective on
2000’s Tlliquidity and Capital Crisis: Past Banking Crises and Their Relevance to Today’s Credit Crisis,”
Review of Business, Vol. 31, No. 1, Fall 2010, pp. 68-83.
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or replaced the Act by the time you read this. Following is a brief summary of some
major elements in the Act as it stood in early 2017.

Protect Consumers from Predators and Themselves

Dodd-Frank established the Consumer Financial Protection Bureau, whose objec-
tives include ensuring that borrowers fully understand the terms and risks of the
mortgage contracts, that mortgage originators verify borrower’s ability to repay,
and that originators maintain an interest in the borrowers by keeping some of the
mortgages they originate. The Bureau also watches over other areas in which con-
sumers might have been targets of predatory lending practices, such as credit cards,
debit cards, and payday loans.

As of early 2017, the Bureau has fielded over a million consumer complaints
and has levied over $11.7 billion in fines on financial institutions. The Bureau used
the collected fines to provide monetary compensation to over 27 million wronged
consumers.

Separate Banking from Speculating

The act’s Volcker Rule, named after former Fed chairman Paul Volcker, would
greatly limit a bank’s proprietary trading, such as investing the banks’ own funds
into hedge funds. The basic idea is to prevent banks from making highly leveraged
bets on risky assets. The Volcker Rule’s implementation has been postponed several
times since Dodd-Frank’s passage in 2010 and finally was scheduled for implemen-
tation on July 21, 2017. Even though it has not been fully implemented, some large
banks, such as Goldman Sachs and Morgan Stanley, have already cut back their
proprietary trading operations.

Increase Transparency and Reduce Risk due
to Derivatives Trading

Title VII of the Dodd-Frank Act provides for more oversight of hedge funds and
credit-rating agencies in an effort to spot potential landmines before they explode.
More importantly, it attempts to reduce the financial system’s exposure to risk
caused by derivative trading, especially the risk stemming from swaps.

A swap is a contract in which one party swaps something with another party.
For example, one party might make payments that fluctuate with interest rates to
another party (called the “counterparty”) in exchange for payments that do not
fluctuate—the two parties “swap” payments. Because the swaps are traded directly
between two parties, the risk that one party defaults is borne by the other party.
The market for swaps is huge, with a value of over $215 trillion!*® If there is a
series of swaps linking various counterparties, then the default by one can trigger
financial difficulties for all. Title VII in the Dodd-Frank Act directly addresses this
situation.

Rather than two parties entering a custom-made swap contract directly between
themselves, Title VII calls for most swaps to be standardized and traded in a public
market made by either a designated contract market (DCM), which is like a market

%For updates on the swap markets, see www.cftc.gov/MarketReports/SwapsReports/NotionalOutstanding
/index.htm and select “Cleared Status.” This provides information for the swaps most likely to affect banks,
including interest rate swaps, credit default swaps, and cross-currency swaps.
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maker, or a swap execution facility (SEF), which is an automated trading platform.
These markets provide information about trades and market activity, which should
provide greater transparency.

In addition, all swap transactions must be sent to a registered derivatives clear-
ing organization (DCO), which “clears” the transaction by agreeing to ensure pay-
ments if one of the swap parties defaults. In other words, the risk of default by one
party is shifted from the counterparty to the clearinghouse (i.e., the DCO). Of course,
the clearinghouse reduces its risk by requiring collateral from each of the swap
parties. The SEC and the Commodities Futures Trading Commission also regulate
and monitor the clearinghouses.

In late 2012, about 42% of swaps were cleared; by late 2016, about 64%
were cleared. There are still too many uncleared swaps, but the Dodd-Frank Act
is improving transparency and reducing the financial system’s exposure to swap
trading.

Head Off and Rein In Systemic Failures
at Too-Big-to-Fail Banks

When a bank gets extremely large and has business connections with many other
companies, it can be very dangerous to the rest of the economy if the institution
fails and goes bankrupt, as the 2008 failure of Lehman Brothers illustrates. In other
words, a bank or other financial institution can become “too big to fail.” Systemic
risk is defined as something that affects most companies. When there are a large
number of too-big-to-fail institutions and systemic shock hits, the entire world can
be dragged into a recession, as we saw in 2008.

Dodd-Frank gives regulators more oversight of too-big-to-fail institutions,
including all banks with $50 billion in assets and any other financial institutions
that the Financial Stability Oversight Council deems systemically important. In
late 2016, there were 11 nonbank institutions that were designated as systemically
important, including insurance companies and clearinghouses.

This oversight includes authority to require additional capital or reduc-
tions in leverage if conditions warrant. In addition, these institutions must
prepare “transition” plans that would make it easier for regulators to liquidate
the institution should it fail. In other words, this provision seeks to reduce the
likelihood that a giant financial institution will fail and to minimize the dam-
age if it does fail.

Briefly describe the process that led from a homeowner purchasing
a home to an investor purchasing a collateralized debt obligation.

How is a credit default swap like insurance?

Describe some of the motives and mistakes made by the Fed,
) home buyers, mortgage brokers, real estate appraisers, mortgage

originators, mortgage securitizers, financial engineers, and
investors.

What triggered the financial crisis and how did it spread to the rest
of the economy?
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I How did the federal government respond to the crisis?

[ What provisions in the Dodd-Frank Wall Street Reform and
Consumer Protection Act are designed to prevent a future
financial crisis?

1-12 The Big Picture

Finance has vocabulary and tools that might be new to you. To help you avoid get-
ting bogged down in the trenches, Figure 1-5 presents the big picture. A manager’s
primary job is to increase the company’s intrinsic value, but how exactly does one
go about doing that? The equation in the center of Figure 1-5 shows that intrinsic
value is the present value of the firm’s expected free cash flows, discounted at the
weighted average cost of capital. Thus, there are two approaches for increasing
intrinsic value: improve FCF or reduce the WACC. Observe that several factors affect
FCF and several factors affect the WACC. In the rest of the book’s chapters, we will
typically focus on only one of these factors, systematically building the vocabulary
and tools that you will use after graduation to improve your company’s intrinsic
value. It is true that every manager needs to understand financial vocabulary and
be able to apply financial tools, but successful managers also understand how their
decisions affect the big picture. So as you read this book, keep in mind where each
topic fits into the big picture.

FIGURE 1-5 The Determinants of Intrinsic Value: The Big Picture

Sales revenues

—( Operating costs and taxes )

— ( Required investments in operating capital )

Free cash flow

(FCF)

FCF, FCF, FCF,
+ + .. 4 =
(1 + WACC)! (1 + WACC)? (1 + WACC)

Value =

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.
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e-Resources

The textbook’s Web site contains several types of files that will be helpful to you:

1. It contains Excel files, called Tool Kits, that provide well-documented models
for almost all of the text’s calculations. Not only will these Tool Kits help you
with this finance course, but they also will serve as tool kits for you in other
courses and in your career.

2. There are problems at the end of the chapters that require spreadsheets, and the
Web site contains the models you will need to begin work on these problems.

When we think it might be helpful for you to look at resources on the book’s
- Web site, we’ll show an icon in the margin like the one shown here.
Other resources are also on the Web site, including an electronic library that
contains Adobe PDF files for “extensions” to many chapters that cover additional
useful material related to the chapter.

SUMMARY

e Financial markets are simply ways of connecting providers of cash with users
of cash. Providers exchange cash now for claims on uncertain future cash.

e The three main forms of business organization are the proprietorship, the
partnership, and the corporation. Although each form of organization offers
advantages and disadvantages, corporations conduct much more business than
the other forms.

e Going public is called an initial public offering (IPO) because it is the first
time the company’s shares are sold to the general public.

e Free cash flows (FCFs) are the cash flows available for distribution to all of a
firm’s investors (shareholders and creditors) after the firm has paid all expenses
(including taxes) and has made the required investments in operations to
support growth.

e The weighted average cost of capital (WACC) is the average return required
by all of the firm’s investors. It is determined by the firm’s capital structure (the
firm’s relative amounts of debt and equity), inferest rates, the firm’s risk, and
the market’s attitude toward risk.

e The value of a firm depends on the size of the firm’s free cash flows, the timing
of those flows, and their risk. If the expected future free cash flows and the cost
of capital incorporate all relevant information, then a firm’s fundamental
value (also called intrinsic value), is defined by:

FCF, FCF FCF FCE,

2 3

+ + o
(1 + WACQ' (1 + WACC)? (1 + WACC) (1 + WACQ)”

Value =
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Chapter 1 An Overview of Financial Management and the Financial Environment

e The primary objective of management should be to maximize stockholders’
wealth, and this means maximizing the company’s fundamental value. Legal
actions that maximize stock prices usually increase social welfare.

e Transfers of capital between borrowers and savers take place (1) by direct trans-
fers of money and securities; (2) by transfers through investment banks, which
act as go-betweens; and (3) by transfers through financial intermediaries,
which create new securities.

e A financial security is a claim on future cash flows that is standardized and
regulated. Debt, equity, and derivatives are the primary types of financial
securities.

e Derivatives, such as options, are claims on other financial securities. In
securitization, new securities are created from claims on packages of financial
assets.

e The prospect of more money in the future is required to induce an investor to
give up money today. This is a required rate of return from an investor’s
perspective and a cost from the user’s point of view.

e Four fundamental factors affect the required rate of return (i.e., the cost
of money): (1) production opportunities, (2) time preferences for consumption,
(3) risk, and (4) inflation.

e Money markets are the markets for debt securities with maturities of less
than a year. Capital markets are the markets for long-term debt and corporate
stocks.

e Secondary markets are markets in which existing, already outstanding
securities are traded among investors.

e A trading venue is a site (geographical or electronic) where secondary market
trading occurs.

e Orders from buyers and sellers can be matched in one of three ways: (1) in a
face-to-face open outcry auction, (2) through a computer network of dealer
markets, and (3) through automated trading platforms with computers
that match orders and execute trades.

e Registered stock exchanges (like the NYSE or NASDAQ) must display pre-trade
quotes. Broker-dealer networks and alternative trading systems (ATS)
(which are called dark pools) conduct off-exchange trading and are not
required to display pre-trade information.

e The Dodd-Frank Wall Street Reform and Consumer Protection Act
was passed in 2010 in an effort to prevent financial crises such as the one that
triggered the Great Recession of 2007.

e  Web Extension 1A discusses derivatives.
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QUESTIONS

1-1 Define each of the following terms:

Proprietorship; partnership; corporation; charter; bylaws
Limited partnership; limited liability partnership; professional corporation
Stockholder wealth maximization

Money market; capital market; secondary market

Public markets; derivatives

Investment bank; financial intermediary

Money market fund

Physical location exchange; computer/telephone network

Open outcry auction; dealer market; automated trading platform
Production opportunities; time preferences for consumption

. Foreign trade deficit

FTT @ a0 o

1-2 What are the three principal forms of business organization? What are the
advantages and disadvantages of each?

1-3 What is a firm’s fundamental value (which is also called its intrinsic value)?
What might cause a firm’s intrinsic value to be different from its actual
market value?

1-4 Edmund Corporation recently made a large investment to upgrade its
technology. Although these improvements won’t have much of an impact
on performance in the short run, they are expected to reduce future costs
significantly. What impact will this investment have on Edmund’s earnings
per share this year? What impact might this investment have on the
company’s intrinsic value and stock price?

1-5 Describe the ways in which capital can be transferred from suppliers of
capital to those who are demanding capital.

1-6 What are financial intermediaries, and what economic functions do they
perform?

1-7 Contrast and compare trading in face-to-face auctions, dealer markets, and
automated trading platforms.

1-8 Describe some similarities and differences among broker-dealer networks,
alternative trading systems (ATS), and registered stock exchanges.

1-9 What are some similarities and differences between the NYSE and the
NASDAQ Stock Market?

Assume that you recently graduated and have just from Chile. DellaTorre is a highly ranked tennis player
reported to work as an investment advisor at the who would like to start a company to produce and
brokerage firm of Balik and Kiefer, Inc. One of the market apparel she designs. She also expects to invest
firm’s clients is Michelle DellaTorre, a professional substantial amounts of money through Balik and
tennis player who has just come to the United States Kiefer. DellaTorre is very bright, and she would like
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Chapter 1

to understand in general terms what will happen to
her money. Your boss has developed the following set
of questions you must answer to explain the

U.S. financial system to DellaTorre.

a.
b.

=ite!

Why is corporate finance important to all managers?
Describe the organizational forms a company
might have as it evolves from a start-up to a major
corporation. List the advantages and disadvan-
tages of each form.

How do corporations go public and continue to
grow? What are agency problems? What is corpo-
rate governance?

. What should be the primary objective of managers?

(1) Do firms have any responsibilities to society at
large?

(2) Is stock price maximization good or bad for
society?

(3) Should firms behave ethically?

. What three aspects of cash flows affect the value

of any investment?

. What are free cash flows?
. What is the weighted average cost of capital?

How do free cash flows and the weighted average
cost of capital interact to determine a firm’s value?

An Overview of Financial Management and the Financial Environment 55

i. Who are the providers (savers) and users (bor-

rowers) of capital? How is capital transferred
between savers and borrowers?

j. What do we call the cost that a borrower must pay

to use debt capital? What two components make
up the cost of using equity capital? What are the
four most fundamental factors that affect the cost
of money, or the general level of interest rates, in
the economy?

. What are some economic conditions that affect

the cost of money?

. What are financial securities? Describe some finan-

cial instruments.

. Along what two dimensions can we classify

trading procedures?

. What are the differences between market orders

and limit orders?
Explain the differences among broker-dealer net-
works, alternative trading systems, and registered
stock exchanges.

. Briefly explain mortgage securitization and how it

contributed to the global economic crisis.
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CHAPTER

Risk and Retumn: Part |

OAC > n this chapter, we start from the basic premise that investors like returns and

dislike risk; this is called risk aversion. Therefore, people will invest in rela-
The textbook’s Web

site contains an
Excel file that will  higher the perceived risk, the higher the expected rate of return an investor
guide you through
the chapter’s
calculations. The file relates to investments, we examine procedures used to measure risk, and we dis-
for this chapter is
Ch02 Tool Kit.xlsx,
and we encourage chapters, we extend these relationships to show how risk and return interact to
you to open the file

and follow along as
you read the chapter.  as they plan the actions that will shape their firms’ futures, and investors must

tively risky assets only if they expect to receive relatively high returns: the

will demand. In this chapter, we define exactly what the term “risk” means as it

cuss more precisely the relationship between risk and required returns. In later

determine security prices. Managers must understand and apply these concepts

understand them in order to make appropriate investment decisions.

BEGINNING-OF-CHAPTER QUESTIONS

As you read the chapter, consider how you would useful exercise, and it provides insights when answering
answer the following questions. You should not nec- the questions.

essarily be able to answer the questions before you
read the chapter. Rather, you should use them to get a
sense of the issues covered in the chapter. After reading
the chapter, you should be able to give at least partial
answers to the questions, and you should be able to give 2. Can an investor eliminate market risk from a port-
better answers after the chapter has been discussed in folio of common stocks? How many stocks must
class. Note, too, that it is often useful, when answer- a portfolio contain to be “reasonably well diversi-
ing conceptual questions, to use hypothetical data to fied”? Do all portfolios with, say, 50 stocks have
illustrate your answer. We illustrate the answers with about the same amount of risk?

an Excel model that is available on the textbook's Web 3. a. Differentiate between the terms expected
site. Accessing the model and working through it is a rate of return, required rate of return, and

1. Differentiate between (a) stand-alone risk and
(b) risk in a portfolio context. How are they mea-
sured, and are both concepts relevant for investors?
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Chapter 2

historical rate of return as they are applied
to common stocks.

b. If you found values for each of these returns
for several different stocks, would the values for
each stock most likely be the same or differ-
ent; that is, would Stock A's expected, required,
and historical rates of return be equal to one
another? Why?

. What does the term risk aversion mean, and how

is risk aversion related to the expected return on a
stock?

. Whatisthe Capital Asset Pricing Model (CAPM)?

What are some of its key assumptions? Has it
been empirically verified? What is the role of the
Security Market Line in the CAPM? Suppose you
had to estimate the required rate of return on a
stock using the CAPM. What data would you need,
where would you get the data, and how confident
would you be of your estimate?

Suppose you have data that show the rates of
return earned by Stock X, Stock Y, and the market
over the last 5 years, along with the risk-free rate
of return and the required return on the market.
You also have estimates of the expected returns
on X and Y.

Risk and Return: Part | 57

a. How could you decide, based on these expected
returns, if Stocks X and Y are good deals, bad
deals, or in equilibrium?

b. Now suppose in Year 6 the market is quite
strong. Stock X has a high positive return, but
Stock Y's price falls because investors suddenly
become quite concerned about its future pros-
pects; that is, it becomes riskier, and like a bond
that suddenly becomes risky, its price falls.
Based on the CAPM and using the most recent
5 years of data, would Stock Y's required return
as calculated just after the end of Year 6 rise or
fall? What can you say about these results?

7. What does each of the three forms of the Effi-

cient Markets Hypothesis say about each of the
following?

a. Technical trading rules—that is, rules based on
past movements in the stock

b. Fundamental analysis—that is, trying to iden-
tify undervalued or overvalued stocks based on
publicly available financial information

. Insider trading

d. Hot tips from (1) Internet chat rooms, (2) close
friends unconnected with the company, or
(3) close friends who work for the company

2-1 Investment Returns and Risk

With most investments, an individual or business spends money today with the
expectation of earning even more money in the future. However, most investments
are risky. Following are brief definitions of return and risk.

2-1a Returns on Investments

The concept of return provides investors with a convenient way to express the
financial performance of an investment. To illustrate, suppose you buy 10 shares of
a stock for $1,000. The stock pays no dividends, but at the end of 1 year, you sell
the stock for $1,100. What is the return on your $1,000 investment?

One way to express an investment’s return is in dollar terms:

Dollar return = Amount to be received — Amount invested
= $1,100 — $1,000
= $100
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58 Part 1 Fundamental Concepts of Corporate Finance

he intrinsic value of a company is the present value of . .
its expected future free cash flows (FCF) discounted IntrlnS]-C Va]-ue,
at the weighted average cost of capital (WACC). This

chapter shows you how to measure a firm’s risk and the R.].Sk, and Return

rate of return expected by shareholders, which affects
the WACC. All else held equal, higher risk increases the
WACC, which reduces the firm’s value.

Net operating B Required investments
profit after taxes in operating capital

Free cash flow

(FCF)
FCF, FCF, FCF
Value = + T = —
(1+WACC)t (1+WACC)2 (1+WACC)

> of

If instead, at the end of the year, you sell the stock for only $900, your dollar
return will be —$100.

Although expressing returns in dollars is easy, two problems arise: (1) To make
a meaningful judgment about the return, you need to know the scale (size) of the
investment; a $100 return on a $100 investment is a great return (assuming the
investment is held for 1 year), but a $100 return on a $10,000 investment would
be a poor return. (2) You also need to know the timing of the return; a $100 return
on a $100 investment is a great return if it occurs after 1 year, but the same dollar
return after 100 years is not very good.

The solution to these scale and timing problems is to express investment results
as rates of return, or percentage returns. For example, the rate of return on the
1-year stock investment, when $1,100 is received after 1 year, is 10%:

Amount received — Amount invested

Rate of return =
Amount invested

_ Dollarreturn  $100
Amount invested  $1,000

= 0.10 = 10%
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The rate of return calculation “standardizes” the dollar return by considering the
annual return per unit of investment. Although this example has only one outflow
and one inflow, the annualized rate of return can easily be calculated in situations
where multiple cash flows occur over time by using the time value of money con-
cepts you learned in your Principles of Finance course or as discussed in Chapter 28.

2-1b Stand-Alone Risk versus Portfolio Risk

Risk is defined in Webster’s as “a hazard; a peril; exposure to loss or injury.” Thus, risk
refers to the chance that some unfavorable event will occur. For an investment in finan-
cial assets or in new projects, the unfavorable event is ending up with a lower return
than you expected. An asset’s risk can be analyzed in two ways: (1) on a stand-alone
basis, where the asset is considered in isolation; and (2) as part of a portfolio, which
is a collection of assets. Thus, an asset’s stand-alone risk is the risk an investor would
face if she held only this one asset. Most assets are held in portfolios, but it is necessary
to understand stand-alone risk in order to understand risk in a portfolio context.

Compare and contrast dollar returns and rates of return.
Why are rates of return superior to dollar returns when comparing

different potential investments? (Hint: Think about size and (

timing.)
If you pay $500 for an investment that returns $600 in 1 year, what
is your annual rate of return? (20%)

2-2 Measuring Risk for Discrete
Distributions

Political and economic uncertainties affect stock market risk. For example, in late
summer of 2016, the market dropped sharply on fears the Federal Reserve would
reduce its ongoing stimulus policies and raise interest rates. At that time, the U.S.
economy was recovering slowly from the almost decade-long slump caused by the
global financial crisis in 2008. At least three outcomes over the near future were
possible: (1) The economy might recover robustly so there would be no need for
continued stimulus, but interest rates would increase if the stimulus were discontin-
ued. (2) The economy might continue its lethargic recovery and the stimulus would
continue, with low interest rates as a result. (3) The stimulus would be removed too
quickly, interest rates would rise, and the lethargic recovery might deteriorate into
another recession. At the risk of oversimplification, these outcomes represented
several distinct (or discrete) scenarios for the market, with each scenario having a
very different market return.

Risk can be a complicated topic, so we begin with a simple example that has
discrete possible outcomes.'

'The following discussion of risk applies to all random variables, not just stock returns.
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2-2a Probability Distributions for Discrete Outcomes

An event's probability is defined as the chance that the event will occur. For
example, a weather forecaster might state: “There is a 40% chance of rain today
and a 60% chance that it will not rain.” If all possible events, or outcomes, are
listed, and if a probability is assigned to each event, then the listing is called a
discrete probability distribution. (Keep in mind that the probabilities must sum
to 1.0, or 100%.)

Suppose an investor is facing a situation similar to the debt ceiling crisis and
believes there are three possible outcomes for the market as a whole: (1) Best case,
with a 30% probability; (2) Most Likely case, with a 40% probability; and (3) Worst
case, with a 30% probability. The investor also believes the market would go up by
37% in the Best scenario, go up by 11% in the Most Likely scenario, and go down
by 15% in the Worst scenario.

Figure 2-1 shows the probability distribution for these three scenarios. Notice
that the probabilities sum to 1.0 and that the possible returns are dispersed around
the Most Likely scenario’s return.

We can calculate expected return and risk using the probability distribution, as
we illustrate in the next sections.

2-2b Expected Rate of Return for Discrete
Distributions

The rate-of-return probability distribution is shown in the “Inputs” section of Fig-
ure 2-2; see Columns (1) and (2). This portion of the figure is called a payoff matrix
when the outcomes are cash flows or returns.

If we multiply each possible outcome by its probability of occurrence and
then sum these products, as in Column (3) of Figure 2-2, the result is a weighted
average of outcomes. The weights are the probabilities, and the weighted aver-
age is the expected rate of return (f), called “r-hat,” which is the mean of the

FIGURE 2-1 Discrete Probability Distribution for Three Scenarios

Probability of

Scenario
051= Most
Likely

0.4 |—
Worst Best
Case Case

0.3 |-

0.2 —

0.1

0 1 1 |
—15% 11% 37%
Outcomes: Market Returns for 3 Scenarios
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FIGURE 2-2  Calculating Expected Returns and Standard Deviations: Discrete Probabilities

A | B [ C D E [ F | G

61 |INPUTS: Expected Return Standard Deviation

| Product of
Probability of Market Rate | Probability and | Deviation from Squared
Scenario of Return Return Expected Return  Deviation  Prob. x Sq. Dev.

62 |Scenario (1) (2) B)=Mx(2) | M=) D66 (5)=(4)° (6)=(1)x(5)
ﬁ Best Case 0.30 37% 11.1% 0.2600 0.0676 0.0203
| 64 [Most Likely 0.40 11% 4.4% 0.0000 0.0000 0.0000

65 [Worst Case 0.30 -15% -4.5% -0.2600 0.0676 0.0203

66 1.00 Exp.ret.= Sum=11.0% Sum = Variance = 0.0406

Std. Dev. = Square
67 root of variance = 20.1%

Note: See the file Ch02 Tool Kit.xIsx. Calculations are not rounded in intermediate steps.

probability distribution.” As shown in cell D66 in Figure 2-2, the expected rate of
return is 11%.?

The calculation for expected rate of return can also be expressed as an equation
that does the same thing as the payoff matrix table:

Expected rate of return = t = pr, tpr,+ - +pr (2-1)

n
= Zpiri

Here 1 is the return if outcome i occurs, p, is the probability that outcome i occurs,
and n is the number of possible outcomes. Thus, T is a weighted average of the possible
outcomes (the r values), with each outcome’s weight being its probability of occur-
rence. Using the data from Figure 2-2, we obtain the expected rate of return as follows:

t =p/(r)+p,)+ p,lr)
= 0.3(37%) + 0.4(11%) + 0.3(— 15%)
11%

2-2¢ Measuring Stand-Alone Risk: The Standard
Deviation of a Discrete Distribution

For simple distributions, it is easy to assess risk by looking at the dispersion of
possible outcomes: a distribution with widely dispersed possible outcomes is riskier
than one with narrowly dispersed outcomes. For example, we can look at Figure 2-1

“In other chapters, we will use f, and £, to signify expected returns on bonds and stocks, respectively.
However, this distinction is unnecessary in this chapter, so we just use the general term T to signify the
expected return on an investment.

*Don’t worry about why there is an 11% expected return for the market. We discuss the market return in
more detail later in the chapter.
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62 Part 1 Fundamental Concepts of Corporate Finance

and see that the possible returns are widely dispersed. But when there are many pos-
sible outcomes and we are comparing many different investments, it isn’t possible
to assess risk simply by looking at the probability distribution—we need a quantita-
tive measure of the tightness of the probability distribution. One such measure is the
standard deviation (o), the symbol for which is o, pronounced “sigma.” A large
standard deviation means that possible outcomes are widely dispersed, whereas a
small standard deviation means that outcomes are more tightly clustered around
the expected value.

To calculate the standard deviation, we proceed as shown in Figure 2-2, taking
the following steps:

1. Calculate the expected value for the rate of return using Equation 2-1.

2. Subtract the expected rate of return (t) from each possible outcome (r) to
obtain a set of deviations about f, as shown in Column (4) of Figure 2-2:
Deviation, = r, — t
04O L s,

. 3. Square each deviation as shown in Column (5).
See Ch02 Tool Kit.xIsx on

the textbook’s Web site 4. Multiply the probability of the occurrence (shown in Column 1) by the squared
for all calculations. deviations in Column (5); these products are shown in Column (6).

5. Sum these products to obtain the variance of the probability distribution:

n (2-2)
Variance = g2 = E p,(r, — 1)?

i=1

Thus, the variance is essentially a weighted average of the squared deviations
from the expected value.

6. Finally, take the square root of the variance to obtain the standard deviation:

- (2-3)
Standard deviation = o = 4 /> p/r, — )’
i=1

The standard deviation provides an idea of how far above or below the expect-
ed value the actual value is likely to be. Using this procedure in Figure 2-2, our
hypothetical investor believes that the market return has a standard deviation of
about 200%.

@ What does “investment risk” mean?

1 Set up an illustrative probability distribution for an investment.

[ What is a payoff matrix?

Seq TJeat I How does one calculate the standard deviation?

[ An investment has a 20% chance of producing a 25% return, a 60%
chance of producing a 10% return, and a 20% chance of producing
a —15% return. What is its expected return? (8%) What is its
standard deviation? (12.9%)
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2-3 Risk in a Continuous Distribution

Investors usually don’t estimate discrete outcomes in normal economic times but
instead use the scenario approach during special situations, such as the debt ceiling
crisis, the European bond crisis, oil supply threats, bank stress tests, and so on. Even in
these situations, they would estimate more than three outcomes. For example, an inves-
tor might add more scenarios to our example of possible stock market returns; Panel A
in Figure 2-3 shows 15 scenarios for the market and has a standard deviation of 20.2%.

FIGURE 2-3 Discrete Probability Distributions for 15 Scenarios

Panel A: Market Return for 15 Scenarios: Standard Deviation = 20.2%

Probability
0.25

0.20

0.05

0.00

—66% —55% —44% —33% —22% —11% 0% 11% 22% 33% 44% 55% 66% 77% 88%
Outcomes: Market Return

Panel B: Single Company’s Stock Return for 15 Scenarios: Standard Deviation = 36.2%

Probability
0.25 ~

0.20

0.05 |-

0.00
—66% —55% —44% —33% —22% —11% 0% 11% 22% 33% 44% 55% 66% 7T7% 88%

Outcomes: Stock Return
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Recall that the standard deviation provides a measure of dispersion that pro-
vides information about the range of possible outcomes. Panel B of Figure 2-3
shows 15 possible outcomes for a single company’s stock for the same scenarios
in Panel A. The single stock has a standard deviation of 36.2%. Notice how much
more widely dispersed single stock’s outcomes are than those of the stock mar-
ket. We will have much more to say about this phenomenon when we discuss
portfolios.

We live in a complex world, and sometimes this complexity can’t be described
adequately with several or even many scenarios. In such cases, instead of adding more
and more scenarios, most analysts turn to continuous probability distributions,
which have an infinite number of possible outcomes. The normal distribution,
with its familiar bell-shaped curve, is widely used in many areas, including finance.
One feature of a normal distribution is that the actual return will be within *1
standard deviation of the exrpected return 68.26% of the time. Figure 2-4 illustrates
this point, and it also shows the situation for £20 and *30. For our 3-scenario
example, T = 11% and o = 20%. If returns come from a normal distribution with
the same expected value and standard deviation as the discrete distribution, there
would be a 68.26% probability that the actual return would be in the range of 11%
+209%, or from —9% to 31%.

When using a continuous distribution, it is common to use historical data to
estimate the standard deviation, as we explain in the next section.

FIGURE 2-4 = Probability Ranges for a Normal Distribution

|
|
~—— 68.26% —>|
]
|
|
|

I 95.46% )
I t 99.74% } i
/ | 1 i \Ih
—30 —20 —1lo r +1o +20 +30
Notes:
D3O U s 1. The area under the normal curve always equals 1.0, or 100%. Thus, the areas under any pair of
. . normal curves drawn on the same scale, whether they are peaked or flat, must be equal.
For more discussion of 2. Half of the area under a normal curve is to the left of the mean, t, indicating that there is a 50%
probability distributions, probability that the actual outcome will be less than the mean, and halfis to the right, indicating
see Web Extension a 50% probability that it will be greater than the mean.
24, available on the 3. Of the area under the curve, 68.26% is within = 1o of the mean, indicating that the probability
textbook’s Web site. is 68.26% that the actual outcome will be within the range ¥ — o to  + o.
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s explained in the text, the probability of being
within 1 standard deviation of the expected return is
68.26%, so the probability of being further than 1 stan-
dard deviation from the mean is 100% — 68.26% =
31.74%. There is an equal probability of being above or
below the range, so there is a 15.87% chance of being
more than 1 standard deviation below the mean, which
is roughly equal to a 1 in 6 chance (1 in 6 is 16.67%).
For the average firm listed on the New York Stock
Exchange (NYSE), o has been in the range of 35% to
40% in recent years, with an expected return of around
8% to 12%. One standard deviation below this expected
return is about 10% — 35% = —25%. This means that,
for a typical stock in a typical year, there is about a 1in 6
chance of having a 25% loss. You might be thinking that
1in 6 is a pretty low probability, but what if your chance
of getting hit by a car when you crossed a street were
1in 67 When put that way, 1 in 6 sounds pretty scary.
You might also correctly be thinking that there would
be a 1in 6 chance of getting a return higher than 1 stan-
dard deviation above the mean, which would be about
45% for a typical stock. A 45% return is great, but
human nature is such that most investors would dislike

I For a normal distribution, what is the probability of being within
1 standard deviation of the expected value? (68.26%)

2-4 Using Historical Data

to Estimate Risk

Risk and Return: Part | 65

What Does Risk

Really Mean?

a 25% loss a whole lot more than they would enjoy a
45% gain.

You might also be thinking that you'll be OK if you
hold the stock long enough. But even if you buy and
hold a diversified portfolio for 10 years, there is still
roughly a 10% chance that you will lose money. If you
hold it for 20 years, there is about a 4% chance of losing.
Such odds wouldn’t be worrisome if you were engaged
in a game of chance that could be played multiple times,
but you have only one life to live and just a few rolls of
the dice.

We aren’'t suggesting that investors shouldn’t buy
stocks; indeed, we own stock ourselves. But we do
believe investors should understand more clearly how
much risk investing entails.

Self Teat

Suppose that a sample of returns over some past period is available. These past
realized rates of return (r) are denoted as r, (“r bar t”), where t designates the
time period. The average return (l"Avg) over the last T periods is defined as:

>

- t=1

I'Avg T

el
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The standard deviation of a sample of returns can then be estimated using this

formula:*
(2-5)

Estimated 0 = S =

When estimated from past data, the standard deviation is often denoted by S.

2-4a Calculating the Historical Average
and Standard Deviation

To illustrate these calculations, consider the following historical returns for a

company:
Year Return
2016 15%
2017 —5%
2018 20%

Using Equations 2-4 and 2-5, the estimated average and standard deviation,
respectively, are:

15% — 5% + 20%
= = 10.0%

I'Avg

3
X (15% — 10%)* + (—5% — 10%)> + (20% — 10%)>
Estimated o (or S)

3—-1

13.2%

The average and standard deviation can also be calculated using Excel’s built-
in functions, shown here using numerical data rather than cell ranges as inputs:

=AVERAGE(0.15,—0.05,0.20) = 10.0%
=STDEV(0.15,—0.05,0.20) = 13.2%

The historical standard deviation is often used as an estimate of future variability.
Because past variability is often repeated, past variability may be a reasonably good
estimate of future risk. However, it is usually incorrect to use fAvg based on a past peri-
od as an estimate of 1, the expected future return. For example, just because a stock
had a 75% return in the past year, there is no reason to expect a 75% return this year.

“Because we are estimating the standard deviation from a sample of observations, the denominator in
Equation 2-5 is “T — 1” and not just “T.” Equations 2-4 and 2-5 are built into all financial calculators.
For example, to find the sample standard deviation, enter the rates of return into the calculator and
press the key marked S (or S ) to get the standard deviation. See your calculator’s manual for details.
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2-4b Calculating MicroDrive’s Historical Average
and Standard Deviation

Figure 2-5 shows 48 months of recent stock returns for two companies, MicroDrive
and SnailDrive; the actual data are in the Excel file Ch02 Tool Kit.xIsx. A quick
glance is enough to determine that MicroDrive’s returns are more volatile.

We could use Equations 2-4 and 2-5 to calculate the average return and standard
deviation, but that would be quite tedious. Instead, we use Excel’s AVERAGE and
STDEV functions and find that MicroDrive’s monthly average return was 1.22% and
its monthly standard deviation was 14.19%. SnailDrive had an average monthly return
of 0.72% and a standard deviation of 7.45%. These calculations confirm the visual
evidence in Figure 2-5: MicroDrive had greater stand-alone risk than SnailDrive.

We often use monthly data to estimate averages and standard deviations, but
we normally present data in an annualized format. Multiply the monthly average
return by 12 to get MicroDrive’s annualized average return of 1.22%(12) = 14.6%.
As noted earlier, the past average return isn’t a good indicator of the future return.

To annualize the standard deviation, multiply the monthly standard devia-
tion by the square root of 12. MicroDrive’s annualized standard deviation was

FIGURE 2-5 Historical Monthly Stock Returns for MicroDrive and SnailDrive

Monthly Rate

of Return
50% -
40% |-
30%
MicroDrive —>»>
20% -
SnailDrive ——>
10%
0%
-10% |-
-20% -
_300/0 1 1 1 1 1 L L 1
0 6 12 18 24 30 36 42 48
Month of Return
MicroDrive SnailDrive
Average Return (annualized) 14.6% 8.6%
Standard Deviation (annualized) 49.2% 25.8%
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he table accompanying this box summarizes the h . . d

historical trade-off between risk and return for dif- T e H]-Storlc Tra e_
ferent classes of investments. The assets that produced ]
the highest average returns also had the highest stan- Off BEtween R].Sk
dard deviations and the widest ranges of returns. For
example, small-company stocks had the highest average
annual return, but their standard deviation of returns
also was the highest. In contrast, U.S. Treasury bills had
the lowest standard deviation, but they also had the low-
est average return.

Note that a T-bill is riskless if you hold it until maturity, ~ the level of interest rates in each year. You can be sure
but if you invest in a rolling portfolio of T-bills and hold of the return you will earn on an individual T-bill, but you
the portfolio for a number of years, then your invest- cannot be sure of the return you will earn on a portfolio
ment income will vary depending on what happens to  ©f T-bills held over a number of years.

and Return

Realized Returns, 1926-2015

Small- Large- Long-Term Long-Term U.S.
Company Company Corporate Government Treasury
Stocks Stocks Bonds Bonds Bills Inflation
Average return 16.5% 12.0% 6.3% 6.0% 3.4% 3.0%
Standard deviation 32.0 20.0 8.4 10.0 3.1 4.1
Excess return over T-bonds? 10.5 6.0 0.3

Note:
“The excess return over T-bonds is called the “historical risk premium.” This excess return will also be the current risk premium that is reflected
in security prices if and only if investors expect returns in the future to be similar to returns earned in the past.

Source: Data from the 2076 SBBI Yearbook: Stocks, Bonds, Bills and Inflation, Roger Ibbotson, Roger J. Grabowski, James P. Harrington and
Carla Nunes (Hoboken, New Jersey: John Wiley and Sons, 2016).

14.19%(\V/12) = 49.2%.5 SnailDrive’s average annual return was 8.6%, and its
annualized standard deviation was 25.8%.

Notice that MicroDrive had higher risk than SnailDrive (a standard deviation
of 49.20 versus 25.8%) and a higher average return (14.6% versus 8.6%) during
the past 48 months. However, a higher return for undertaking more risk isn’t
guaranteed—if it were, then a riskier investment wouldn’t really be risky!

The file Ch02 Tool Kit.xIsx calculates the annualized average return and stand-
ard deviation using just the most recent 12 months. Here are the results:

Results for Most Recent 12 Months MicroDrive SnailDrive
Average return (annual) —29.3% 17.9%
Standard deviation (annual) 44 5% 28.8%

°If we had calculated the monthly variance, we would annualize it by multiplying it by 12, as intuition
(and mathematics) suggests. Because standard deviation is the square root of variance, we annualize
the monthly standard deviation by multiplying it by the square root of 12.
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Even though MicroDrive’s standard deviation was well above that of Snail-
Drive over the last 12 months of the sample period, MicroDrive experienced an
annualized average loss of over 29%, while SnailDrive gained almost 18%.° Micro-
Drive’s stockholders certainly learned that higher risk doesn’t always lead to higher
actual returns.

A stock’s returns for the past 3 years were 10%, —15%, and 35%.
What is the historical average return? (10%) What is the historical C

sample standard deviation? (25%)

2-5 Risk in a Portfolio Context

Most financial assets are actually held as parts of portfolios. Banks, pension funds,
insurance companies, mutual funds, and other financial institutions are required by
law to hold diversified portfolios. Even individual investors—at least those whose secu-
rity holdings constitute a significant part of their total wealth—generally hold portfo-
lios, not the stock of only one firm, because diversification can reduce risk exposure.

2-5a Creating a Portfolio

A portfolio is a collection of assets. The weight of an asset in a portfolio is the per-
centage of the portfolio’s total value that is invested in the asset. For example, if you
invest $1,000 in each of 10 stocks, your portfolio has a value of $10,000, and each
stock has a weight of $1,000/$10,000 = 10%. If instead you invest $5,000 in 1 stock
and $1,000 apiece in 5 stocks, the first stock has a weight of $5,000/$10,000 = 50%,
and each of the other 5 stocks has a weight of 10%. Usually it is more convenient
to talk about an asset’s weight in a portfolio rather than the dollars invested in the
asset. Therefore, when we create a portfolio, we choose a weight (or a percentage) for
each asset, with the weights summing to 1.0 (or the percentages summing to 100%).

Suppose we have a portfolio of n stocks. The actual return on a portfolio in a
particular period is the weighted average of the actual returns of the stocks in the
portfolio, with w, denoting the weight invested in Stock i:

P wE 4w et wE (2-6)
P 171 272 n n
n
= > wr,
11
i=1

The average portfolio return over a number of periods is also equal to the
weighted average of the stock’s average returns:

n
Tagp = 2 Wilag
i=1

‘During the last 12 months, MicroDrive had an average monthly loss of 2.44%, but it had a compound
loss for the year of over 30%. We discuss the difference between arithmetic averages and geometric
averages (based on compound returns) in Chapter 11.
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Recall from the previous section that SnailDrive had an average annualized
return of 8.6% during the past 48 months and MicroDrive had a 14.6% return. A
portfolio with 75% invested in SnailDrive and 25% in MicroDrive would have had
the following return:

fAvgp = 0.75(8.6%) + 0.25(14.6%) = 10.1%

Notice that the portfolio return of 10.1% is between the returns of SnailDrive
(8.6%) and MicroDrive (14.6%), as you would expect.

Suppose an investor with stock only in SnailDrive came to you for advice,
saying, “I would like more return, but I hate risk!” How do you think the inves-
tor would react if you suggested taking 25% of the investment out of the low-risk
SnailDrive (with a standard deviation of 25.8%) and putting it into the high-risk
MicroDrive (with a standard deviation of 49.2%)? As just shown, the return during
the 48-month period would have been 10.1%, well above the return on SnailDrive.
But what would have happened to risk?

The file Ch02 Tool Kit.xIsx calculates the portfolio return for each month (using
Equation 2-6) and calculates the portfolio’s standard deviation by applying Excel’s
STDEV function to the portfolio’s monthly returns. Imagine the investor’s surprise
in learning that the portfolio’s standard deviation is 21.8%, which is less than that
of SnailDrive’s 25.8% standard deviation. In other words, adding a risky asset to a
safer asset can reduce risk!

How can this happen? MicroDrive sells high-end memory storage, whereas
SnailDrive sells low-end memory, including reconditioned hard drives. When the
economy is doing well, MicroDrive has high sales and profits, but SnailDrive’s sales
lag because customers prefer faster memory. But when times are tough, customers
resort to SnailDrive for low-cost memory storage. Take a look at Figure 2-5. Notice
that SnailDrive’s returns don’t move in perfect lockstep with MicroDrive: Some-
times MicroDrive goes up and SnailDrive goes down, and vice versa.

2-5b Correlation and Risk for a Two-Stock Portfolio

The tendency of two variables to move together is called correlation, and the
correlation coefficient (p) measures this tendency. The symbol for the correlation coef-
ficient is the Greek letter rho, p (pronounced “roe”). The correlation coefficient can range
from + 1.0, denoting that the two variables move up and down in perfect synchroniza-
tion, to —1.0, denoting that the variables always move in exactly opposite directions.
A correlation coefficient of zero indicates that the two variables are not related to each
other at all—that is, changes in one variable are independent of changes in the other.
The estimate of correlation from a sample of historical data is often called
“R.” Here is the formula to estimate the correlation between stocks i and j (r, is
the actual return for Stock i in period t, and 1, is the average return during the

T-period sample; similar notation is used for stock j:
(2-7)

T
E(fi,t - fi,Avg)(fj,t - I_.j,Avg)
t=1

Estimated p =R =
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Fortunately, it is easy to estimate the correlation coefficient with a financial
calculator or Excel. With a calculator, simply enter the returns of the two stocks
and then press a key labeled “r.”” In Excel, use the CORREL function. See Ch02 Tool
Kit.xIsx, where we calculate the correlation between the returns of MicroDrive and
SnailDrive to be —0.10. The negative correlation means that when SnailDrive is
having a poor return, MicroDrive tends to have a good return; when SnailDrive is
having a good return, MicroDrive tends to have a poor return. This means that add-
ing some of MicroDrive’s stock to a portfolio that only had SnailDrive’s stock tends
to reduce the volatility of the portfolio.

Here is a way to think about the possible benefit of diversification: If a portfo-
lio’s standard deviation is less than the weighted average of the individual stocks’
standard deviations, then diversification provides a benefit. Does diversification
always reduce risk? If so, by how much? And how does correlation affect diversi-
fication? Let’s consider the full range of correlation coefficients, from —1 to +1.

If two stocks have a correlation of —1 (the lowest possible correlation), when
one stock has a higher than expected return then the other stock has a lower than
expected return, and vice versa. In fact, it would be possible to choose weights such
that one stock’s deviations from its mean return completely cancel out the other
stock’s deviations from its mean return.® Such a portfolio would have a zero stand-
ard deviation but would have an expected return equal to the weighted average of
the stock’s expected returns. In this situation, diversification can eliminate all risk:
For correlation of — 1, the portfolio’s standard deviation can be as low as zero if the
portfolio weights are chosen appropriately.

If the correlation were +1 (the highest possible correlation), the portfolio’s
standard deviation would be the weighted average of the stock’s standard devia-
tions. In this case, diversification doesn’t help: For correlation of + 1, the portfolio’s
standard deviation is the weighted average of the stocks’ standard deviations.

For any other correlation, diversification reduces, but cannot eliminate, risk:
For correlation between —1 and + 1, the portfolio’s standard deviation is less than
the weighted average of the stocks’ standard deviations.

The correlation between most pairs of companies is in the range of 0.2 to 0.3,
so diversification reduces risk, but it doesn’t completely eliminate risk.’

2-5¢ Diversification and Multi-Stock Portfolios

Figure 2-6 shows how portfolio risk is affected by forming larger and larger port-
folios of randomly selected New York Stock Exchange (NYSE) stocks. Standard
deviations are plotted for an average one-stock portfolio, an average two-stock

’See your calculator manual for the exact steps. Also, note that the correlation coefficient is often denoted
by the term “r.” We use p to avoid confusion with r, which we use to denote the rate of return.

°If the correlation between Stocks 1 and 2 is equal to —1, then the weights for a zero-risk portfolio are
w =0,/(c,+0)andw, =0,/(o, + 7).

°During the period 1968-1998, the average correlation coefficient between two randomly selected
stocks was 0.28, while the average correlation coefficient between two large-company stocks was 0.33;
see Louis K. C. Chan, Jason Karceski, and Josef Lakonishok, “On Portfolio Optimization: Forecasting
Covariance and Choosing the Risk Model,” The Review of Financial Studies, Vol. 12, No. 5, Winter
1999, pp. 937-974. The average correlation fell from around 0.35 in the late 1970s to less than 0.10
by the late 1990s; see John Y. Campbell, Martin Lettau, Burton G. Malkiel, and Yexiao Xu, “Have
Individual Stocks Become More Volatile? An Empirical Exploration of Idiosyncratic Risk,” Journal of
Finance, February 2001, pp. 1-43.
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FIGURE 2-6 Effects of Portfolio Size on Portfolio Risk for Average Stocks
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portfolio, and so on, up to a portfolio consisting of all 2,000-plus common stocks
that were listed on the NYSE at the time the data were plotted. The graph illustrates
that, in general, the risk of a portfolio consisting of stocks tends to decline and to
approach some limit as the number of stocks in the portfolio increases. According
to data from recent years, o, the standard deviation of a one-stock portfolio (or an
average stock), is approximately 35%. However, a portfolio consisting of all shares of
all stocks, which is called the market portfolio, would have a standard deviation,
o, of only about 20%, which is shown as the horizontal dashed line in Figure 2-6.
Thus, almost half of the risk inherent in an average individual stock can be elimi-
nated if the stock is held in a reasonably well-diversified portfolio, which is one con-
taining 40 or more stocks in a number of different industries. The part of a stock’s risk
that cannot be eliminated is called market risk, while the part that can be eliminated
is called diversifiable risk.”® The fact that a large part of the risk of any individual
stock can be eliminated is vitally important because rational investors will eliminate it

“Diversifiable risk is also known as company-specific risk or unsystematic risk. Market risk is also known
as nondiversifiable risk or systematic risk; it is the risk that remains after diversification.
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simply by holding many stocks in their portfolios, thus rendering it irrelevant. This
simple observation forms the basis of modern portfolio theory!

Market risk stems from factors that affect most firms: war, inflation, reces-
sions, and high interest rates. Because most stocks are affected by these factors, mar-
ket risk cannot be eliminated by diversification. Diversifiable risk is caused by such
random events as lawsuits, strikes, successful and unsuccessful marketing programs,
winning or losing a major contract, and other events that are unique to a particular
firm. Because these events are random, their effects on a portfolio can be eliminated
by diversification—bad events in one firm will be offset by good events in another.

Explain the following statement: “An asset held as part of a portfolio
is generally less risky than the same asset held in isolation.”

" ou

What is meant by perfect “positive correlation,
correlation,” and “zero correlation”?

perfect negative

In general, can the risk of a portfolio be reduced to zero by (
increasing the number of stocks in the portfolio? Explain.

Stock A's returns the past 5 years have been 10%, —15%, 35%, 10%,
and —20%. Stock B’s returns have been —5%, 1%, —4%, 40%, and
30%. What is the correlation coefficient for returns between Stock
A and Stock B? (—0.35)

2-6 1he Relevant Risk of a Stock: The
Capital Asset Pricing Model (CAPM)

We assume that investors are risk averse and demand a premium for bearing risk;
that is, the higher the risk of a security, the higher its expected return must be to
induce investors to buy it or to hold it. All risk except that related to broad market
movements can, and presumably will, be diversified away. After all, why accept risk
that can be eliminated easily? This implies that investors are primarily concerned
with the risk of their portfolios rather than the risk of the individual securities in the
portfolio. How, then, should the risk of an individual stock be measured?

The Capital Asset Pricing Model (CAPM) provides one answer to that question.
A stock might be quite risky if held by itself, but—because diversification eliminates
about half of its risk—the stock’s relevant risk is its contribution to a well-diversified
portfolio’s risk, which is much smaller than the stock’s stand-alone risk."

2-6a Contribution to Market Risk: Beta

A well-diversified portfolio has only market risk. Therefore, the CAPM defines the
relevant risk of an individual stock as the amount of risk that the stock contributes
to the market portfolio, which is a portfolio containing all stocks.’? In CAPM

""Nobel Prizes were awarded to the developers of the CAPM, Professors Harry Markowitz and William
F. Sharpe.

2[n theory, the market portfolio should contain all assets. In practice, it usually contains only stocks.
Many analysts use returns on the S&P 500 Index to estimate the market return.
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terminology, p,, is the correlation between Stock i’s return and the market return, o,
is the standard deviation of Stock i’s return, and o, is the standard deviation of the
market’s return. The relevant measure of risk is called beta; the beta of Stock i,
denoted by b, is calculated as:"

o)
b= P

Ou

This formula shows that a stock with a high standard deviation, o, will tend to
have a high beta, which means that, other things held constant, the stock contrib-
utes a lot of risk to a well-diversified portfolio. This makes sense because a stock
with high stand-alone risk will tend to destabilize a portfolio. Note too that a stock
with a high correlation with the market, p,, will also tend to have a large beta and
hence be risky. This also makes sense because a high correlation means that diver-
sification does not help much; the stock performs well when the portfolio also per-
forms well, and the stock performs poorly when the portfolio also performs poorly.

Suppose a stock has a beta of 1.4. What does that mean? Specifically, how
much risk will this stock add to a well-diversified portfolio? To answer that ques-
tion, we need two important facts. First, the beta of a portfolio, bp, is the weighted
average of the betas of the stocks in the portfolio, with the weights equal to the
same weights used to create the portfolio. This can be written as:

wb +wb +---+wb (2-9)
P 171 272 n n

n
= Zwibi
=

o
Il

For example, suppose an investor owns a $100,000 portfolio consisting of
$25,000 invested in each of four stocks; the stocks have betas of 0.6, 1.2, 1.2, and
1.4. The weight of each stock in the portfolio is $25,000/$100,000 = 25%. The
portfolio’s beta will be bp = 1.1:

bp = 250(0.6) + 25%(1.2) + 25%(1.2) + 25%(1.4) = 1.1

The second important fact is that the variance of a well-diversified portfolio is
approximately equal to the product of its squared beta and the market portfolio’s

variance:!*
g2 =~ b2 g2 (2-10)
P p M

BIf you express the change in the market portfolio’s standard deviation relative to a slight change in
the amount of Stock i in the market portfolio (wi), this differential change is:

do,

aw, - bi Oy
If you compare two stocks with different betas, the stock with the larger beta contributes more risk to
the market portfolio, as the preceding equation shows.
"This relationship is only valid for a very well-diversified portfolio having a large number of stocks
with weights that are similar in size. If this is not true, then the portfolio will contain a significant
amount of diversifiable risk, and Equation 2-10 will not be a good approximation.
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Now take the square root of each side of Equation 2-10. If we only consider
portfolios with positive portfolio betas, which are typical, then the standard devia-
tion of a well-diversified portfolio, o, is approximately equal to the product of the
portfolio’s beta and the market standard deviation:"

o, = bp oy (2-11)

Equation 2-11 shows three things: (1) A portfolio with a beta greater than 1
will have a bigger standard deviation than the market portfolio. (2) A portfolio
with a beta equal to 1 will have the same standard deviation as the market.
(3) A portfolio with a beta less than 1 will have a smaller standard deviation
than the market. For example, suppose the market standard deviation is 20%.
Using Equation 2-11, a well-diversified portfolio with a beta of 1.1 will have a
standard deviation of 22%:

o, = 1.1(20%) = 22%

By substituting Equation 2-9 into Equation 2-11, we can see the impact that
each individual stock beta has on the risk of a well-diversified portfolio:

o~ (Wb +wb, +---+wb)jo, (2-12)

n
= EwibicM
i=1

This means Stock S with beta b, and weight w, in a well-diversified port-
folio contributes a total of wb.o,, to the portfolio’s standard deviation. For a
numerical example, consider the four-stock portfolio in our example. Although
a well-diversified portfolio would have more than four stocks, let’s suppose our
portfolio is well diversified. If that is the case, then Figure 2-7 shows how much
risk each stock contributes to the portfolio.’® Out of the total 22% standard
deviation of the portfolio, Stock 1 contributes w b o, = (25%)(0.6)(20%) = 39%.
Stocks 2 and 3 have betas that are twice as big as Stock 1’s beta, so Stocks 2 and
3 contribute twice as much risk as Stock 1. Stock 4 has the largest beta, and it
contributes the most risk.

“If a portfolio’s beta is negative, then the portfolio’s standard deviation would depend upon the
absolute value of its beta: o, = Ibpl o, However, a portfolio’s beta can be negative in only two
situations, neither of which occurs in practice. First, the portfolio could be invested heavily in stocks
with negative betas. This is not practical because there aren’t enough negative beta stocks to create
a well-diversified portfolio, which means Equations 2-10 and 2-11 don’t apply. Second, it is possible
to have a negative portfolio beta if the portfolio has negative weights (which means the stock is sold
short) on stocks with large betas and positive weights on stocks with small betas. However, magnitudes
of weights necessary for this strategy will result in a portfolio that is not diversified well enough for
Equations 2-10 and 2-11 to be good approximations.

1°If the portfolio isn’t well diversified, then bpoM (or |bp|(0'M] if bp < 0) measures the part of the
portfolio’s standard deviation due to market risk. For undiversified portfolios, b.w.o,, measures the

iiM
amount of the portfolio’s standard deviation that is due to the market risk of stock i.
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FIGURE 2-7 The Contributio i to Portfolio Risk: The Effect of Beta

Portfolio Standard Deviation = 22%

Market Standard Deviation = oy = 20%

Weight in Contribution to Contribution to
Stock Beta: Portfolio: Portfolio Beta: Portfolio Risk:
b; w; b; X w; b; X w; X oy

Stock 1 0.6 25.0% 0.150 3.0%
Stock 2 1.2 25.0% 0.300 6.0%
Stock 3 1.2 25.0% 0.300 6.0%
Stock 4 1.4 25.0% 0.350 7.0%
b, = 1.100 o, = 22.0%

We demonstrate how to estimate beta in the next section, but here are some
key points about beta: (1) Beta determines how much risk a stock contributes to a
well-diversified portfolio. If all the stocks’ weights in a portfolio are equal, then a
stock with a beta that is twice as big as another stock’s beta contributes twice as
much risk. (2) The average of all stocks’ betas is equal to 1; the beta of the market
also is equal to 1. Intuitively, this is because the market return is the average of all
the stocks’ returns. (3) A stock with a beta greater than 1 contributes more risk to a
portfolio than does the average stock, and a stock with a beta less than 1 contributes
less risk to a portfolio than does the average stock. (4) Most stocks have betas that
are between about 0.4 and 1.6.

2-6b Estimating Beta

The CAPM is an exr ante model, which means that all of the variables represent
before-the-fact, expected values. In particular, the beta coefficient used by investors
should reflect the relationship between a stock’s expected return and the market’s
expected return during some future period. However, people generally calculate
betas using data from some past period and then assume that the stock’s risk will
be the same in the future as it was in the past.
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Many analysts use 4 to 5 years of monthly data, although some use 52 weeks
of weekly data. To illustrate, we use the 4 years of monthly returns from Ch02
Tool Kit.xIsx and calculate the betas of MicroDrive and SnailDrive using Equa-

tion 2-8:7
Market MicroDrive SnailDrive
Standard deviation (annual): 20.0% 49.2% 25.8%
Correlation with the market: 0.582 0.465
b, = p,,(0/0,) 1.43 0.60

Table 2-1 shows the betas for some well-known companies as provided by two
different financial organizations, Value Line and Yahoo!. Notice that their estimates
of beta usually differ because they calculate it in slightly different ways. Given
these differences, many analysts choose to calculate their own betas or else average
the published betas.

TABLE 2-1 Beta Coefficients for Some Actual Companies

Stock (Ticker Symbol) Value Line Yahoo! Finance
Amazon.com (AMZN) 1.1 1.64
Apple (AAPL) 0.95 1.52
Coca-Cola (KO) 0.7 0.80
Empire District Electric (EDE) 0.75 —0.03
Energen Corp. (EGN) 1.55 1.88
General Electric (GE) 1.1 1.23
Microsoft Corp. (MSFT) 1.0 1.36
Procter & Gamble (PQG) 0.65 0.61
Tesla (TSLA) 1.35 0.94

Sources: www.valueline.com and finance.yahoo.com, September 2016. For Value Line, enter the ticker
symbol. For Yahoo!Finance, enter the ticker symbol. When the results page comes up, select Statistics to
find beta.

7As with any estimation, more observations usually lead to tighter confidence intervals. However, a
longer estimation period means that beta may change during the period. In our consulting, we use 252
to 504 days of daily data when calculating beta. We have found this to be the best trade-off between
tighter confidence intervals due more observations and the risk due to a changing beta. We use
monthly data in this example to reduce the number of observations on the graph and the number of
rows in Ch02 Tool Kit.xIsx.
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Calculators and spreadsheets can calculate the components of Equation 2-8
(piM, o, and (rM], which can then be used to calculate beta, but there is another way.'®
The covariance between Stock i and the market, COV,, is defined as:"

= piM O-i 0-M (2_1 3)

Substituting Equation 2-13 into Equation 2-8 provides another frequently used
expression for calculating beta:

cov,, (2-14)

Cov

iM

Suppose you plotted the stock’s returns on the y-axis of a graph and the market
portfolio’s returns on the x-axis. The formula for the slope of a regression line is
the same as the formula for beta in Equation 2-14. Therefore, to estimate beta for
a security, you can estimate a regression with the stock’s returns on the y-axis and
the market’s returns on the x-axis:

r, =a +br, +e.

where r, and r, are the actual returns for the stock and the market for date t; a, and
b, are the estlmated regression coefficient; and e, is the estimated error at date .2

Figure 2-8 illustrates this approach. The blue dots represent each of the 48 data
points, with the stock’s returns on the y-axis and the market’s returns on the x-axis.
For reference purposes, the thick black line shows the plot of market versus market.
Notice that MicroDrive’s returns are generally above the market’s returns (the black
line) when the market is doing well but below the market when the market is doing
poorly, suggesting that MicroDrive is risky.

We used the Trendline feature in Excel to show the regression equation and R* on
the chart (these are colored red): MicroDrive has an estimated beta of 1.43, the same
as we calculated earlier using Equation 2-8. It is also possible to use Excel’s SLOPE
function to estimate the slope from a regression: = SLOPE(known_y’s,known_x’s).
The SLOPE function is more convenient if you are going to calculate betas for many
different companies; see Ch02 Tool Kit.xIsx for more details.

2-6¢ Interpreting the Estimated Beta

First, always keep in mind that beta cannot be observed; it can only be estimated. The
R? value shown in the chart measures the degree of dispersion about the regression

For an explanation of computing beta with a financial calculator, see Web Extension 2B on the
textbook’s Web site.
9Using historical data, the sample covariance can be calculated as:

2 (r| ¢ L Avg - fM,Avg)

T-1

Calculating the covariance is somewhat easier than calculating the correlation. So if you have already
calculated the standard deviations, it is easier to calculate the covariance and then calculate the
correlation as p,, = COV, /(o,0,).

**Theory suggests that the risk-free rate for each day (r; ) should be subtracted from the stock return
and the market return for each day. However, the estimated coefficients are virtually identical to those
estimated without subtracting the risk-free rate, so it is common practice to ignore the risk-free rate

when estimating beta with this model, which is called the market model.

Sample covariance from historical data = COV,, =
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FIGURE 2-8 Stock Returns of MicroDrive and the Market: Estimating Beta

y-axis: Historical

MicroDrive
Returns
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o
B y = 1.43x — 0.001
. R? = 0.3383
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°

Market vs. Market

45%

—45%

x-axis: Historical
Market Returns

—45% -

line. Statistically speaking, it measures the proportion of the variation that is explained
by the regression equation. An R? of 1.0 indicates that all points lie exactly on the
regression line and hence that all of the variations in the y-variable are explained by
the x-variable. MicroDrive’s R? is about 0.34, which is similar to the typical stock’s
R? of 0.32. This indicates that about 34% of the variation in MicroDrive’s returns is
explained by the market return; in other words, much of MicroDrive’s volatility is due
to factors other than market gyrations. If we had done a similar analysis for a portfolio
of 40 randomly selected stocks, then the points would probably have been clustered
tightly around the regression line, and the R* probably would have exceeded 0.90.
Almost 100% of a well-diversified portfolio’s volatility is explained by the market.
ChO2 Tool Kit.xIsx demonstrates how to use the Excel function LINEST to cal-
culate the confidence interval for MicroDrive’s estimated beta and shows that the
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950 confidence interval around MicroDrive’s estimated beta ranges from about
0.8 to 2.0. This means that we can be 95% confident that MicroDrive’s true beta is
between 0.8 and 2.0. Notice that this is a fairly big range, which is also typical for
most stocks. In other words, the estimated beta truly is an estimate!

MicroDrive’s estimated beta is about 1.4. What does that mean? By definition, the
average beta for all stocks is equal to 1, so MicroDrive contributes 40% more risk to a
well-diversified portfolio than does a typical stock (assuming they have the same port-
folio weight). Notice also from Figure 2-8 that the slope of the estimated line is about
1.4, which is steeper than a slope of 1. When the market is doing well, a high-beta stock
like MicroDrive tends to do better than an average stock, and when the market does
poorly, a high-beta stock also does worse than an average stock. The opposite is true for
a low-beta stock: When the market soars, the low-beta stock tends to go up by a smaller
amount; when the market falls, the low-beta stock tends to fall less than the market.

Finally, observe that the intercept shown in the regression equation on the chart
is —0.001. This is a monthly return; the annualized value is 12(—0.1%) = —1.2%.
This indicates that MicroDrive lost about 1.200 per year as a result of factors other
than general market movements.

For more on calculating beta, take a look at Ch02 Tool Kit.xIsx, which shows
how to download data for an actual company and calculate its beta.

igure 2-6 shows that an investor can significantly .
Freduce portfolio risk by holding a large number of The Beneflts Of
stocks. The figure accompanying this box suggests that ® o )
investors may be able to reduce risk even further by hold- DlVETSlleng

ing stocks from all around the world, because the returns

on domestic and international stocks are not perfectly Overseas

correlated.

Source: See Kenneth Kasa, “Measuring the Gains from International
Portfolio Diversification,” Federal Reserve Bank of San Francisco
Weekly Letter, No. 94-14 (April 8, 1994).

Portfolio Risk, op
(%)

U.S. Stocks

U.S. and International Stocks

Number of Stocks
in Portfolio
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What is the average beta? If a stock has a beta of 0.8, what does
that imply about its risk relative to the market?

Why is beta the theoretically correct measure of a stock’s risk?

If you plotted the returns of a particular stock versus those on the
S&P 500 Index over the past 5 years, what would the slope of the
regression line tell you about the stock’s market risk?

What types of data are needed to calculate a beta coefficient for an (
actual company?

What does the R? measure? What is the R? for a typical company?
An investor has a three-stock portfolio with $25,000 invested in
Apple, $50,000 invested in Ford, and $25,000 invested in Walmart.
Apple’s beta is estimated to be 1.20, Ford’s beta is estimated to
be 0.80, and Walmart’s beta is estimated to be 1.0. What is the
estimated beta of the investor’s portfolio? (0.95)

2-7 The Relationship between Risk
and Return in the Capital Asset
Pricing Model

In the preceding section, we saw that beta measures a stock’s contribution to the
risk of a well-diversified portfolio. The CAPM assumes that the marginal investors
(i.e., the investors with enough cash to move market prices) hold well-diversified
portfolios. Therefore, beta is the proper measure of a stock’s relevant risk. However,
we need to quantify how risk affects a stock’s required return: For a given level
of risk as measured by beta, what rate of expected return do investors require to
compensate them for bearing that risk? To begin, we define the following terms:

f. = Expected rate of return on Stock i.

r. = Required rate of return on Stock i. This is the minimum expected return
that is required to induce an average investor to purchase the stock.

T = Realized, after-the-fact return.

r.. = Risk-free rate of return. In this context, r . is generally measured by the
expected return on long-term U.S. Treasury bonds.

b, = Beta coefficient of Stock i.

r,, = Required rate of return on a portfolio consisting of all stocks, which is
called the market portfolio.

RP,, = Risk premium on “the market.” RP,, = (rM = rRF) is the additional return
over the risk-free rate required to induce an average investor to invest
in the market portfolio.

RP, = Risk premium on Stock i: RP, = b (RP,).
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2-7a The Security Market Line (SML)

In general, we can conceptualize the required return on Stock i (r) as the risk-
free rate plus the extra return (i.e., the risk premium) needed to induce the investor
to hold the stock. The CAPM’s Security Market Line (SML) formalizes this general
concept by showing that a stock’s risk premium is equal to the product of the stock’s

beta and the market risk premium:
Risk premium) (2-15)

for Stock i

Beta of)\ [Market risk
Stock i/ \ premium

Required return on Stock i = Risk-free rate + (

Required return on Stock i = Risk-free rate + (

r,=r1,+ b(RP)

i

=1, * (r, — r,)b

i

Let’s take a look at the three components of required return (the risk-free rate,
the market risk premium, and beta) to see how they interact in determining a stock’s
required return.

The Risk-Free Rate

Notice that a stock’s required return begins with the risk-free rate. To induce an
investor to take on a risky investment, the investor will need a return that is at least
as big as the risk-free rate. The yield on long-term Treasury bonds is often used to
measure the risk-free rate when estimating the required return with the CAPM.

The Market Risk Premium

The market risk premium (RP,)) is the extra rate of return that investors require to
invest in the stock market rather than purchase risk-free securities. It is also called
the equity premium or the equity risk premium.

The size of the market risk premium depends on the degree of risk aversion that
investors have on average. When investors as a whole are very risk averse, the mar-
ket risk premium is high; when investors are less concerned about risk, the market
risk premium is low. For example, suppose that investors (on average) need an extra
return of 5% before they will take on the stock market’s risk. If Treasury bonds yield
I, = 6%, then the required return on the market, r,,, is 11%:

r, = I, + RP, = 6% + 500 = 11%

If we had instead begun with an estimate of the required market return (perhaps
through scenario analysis similar to the example in Section 2-2), then we can find
the implied market risk premium. For example, if the required market return is esti-
mated as 119, then the market risk premium is:

RP, =T

 — Tee = 11% — 6% = 5%

We discuss the market risk premium in detail in Chapter 11, but for now you
should know that most analysts use a market risk premium in the range of 4%
to 7%.
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The Risk Premium for an Individual Stock

The CAPM shows that the risk premium for an individual stock (RP) is equal to
the product of the stock’s beta and the market risk premium:

Risk premium for Stock i = RP, = b (RP, ) (2-16)

For example, consider a low-risk stock with b, = 0.5. If the market risk pre-
mium is 5%, then the risk premium for the stock (RP ) is 2.5%:

RP = (5%)(0.5)
= 2.500

Using the SML in Equation 2-15, the required return for our illustrative low-
risk stock is then found as follows:

I

Low

6% + 5%(0.5)
= 8.50

If a high-risk stock has by, = 2.0, then its required rate of return is 16%:

Fgn = 6% + (5%)2.0 = 16%

An average stock, with b v = 1.0, has a required return of 11%, the same as
the market return:

T = 6% + (500)1.0 = 11% =1,

Figure 2-9 shows the SML when r,, = 6% and RP,, = 5%. Note the following
points:

1. Required rates of return are shown on the y-axis, while risk as measured by
beta is shown on the x-axis. This graph is quite different from the regression
line shown in Figure 2-8, where the historical returns of the same individual
stock were plotted on the y-axis, and historical returns of the market index
were plotted on the x-axis. For the SML in Figure 2-9, the required (or expected)
returns of different stocks (or portfolios) are plotted on the y-axis, and the betas
of different stocks (or portfolios) are plotted on the x-axis. In other words, the
betas of different stocks are estimated in Figure 2-8 but are used in Figure 2-9
to determine the required returns.

2. Riskless securities have b, = 0; therefore, 1., is the y-axis intercept in Fig-
ure 2-9. If we could construct a portfolio that had a beta of zero, then it would
have a required return equal to the risk-free rate.

3. The slope of the SML (5% in Figure 2-9) reflects the degree of risk aversion in
the economy: The greater the average investor’s aversion to risk, then (a) the
steeper the slope of the line, (b) the greater the risk premium for all stocks, and
(c) the higher the required rate of return on all stocks.*

“IStudents sometimes confuse beta with the slope of the SML. The slope of any straight line is equal to
the “rise” divided by the “run,” or (Y, — Y, )/(X, — X ). Consider Figure 2-9. If we let

Y = r and X = beta, and if we go from the origin to b = 1.0, then we see that the slope is

(r,, — 12)/(b,, — by) = (11% — 6%)/(1 — 0) = 5%. Thus, the slope of the SML is equal to

(r,, — 1), the market risk premium. In Figure 2-9, r, = 6% + 5%(b,), so an increase of beta

from 1.0 to 2.0 would produce a 5-percentage-point increase in r..
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FIGURE 2-9 The Security Market Line (SML)
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2-7b The Impact on Required Return due to Changes
in the Risk-Free Rate, Risk Aversion, and Beta

The required return depends on the risk-free rate, the market risk premium, and the
stock’s beta. The following sections illustrate the impact of changes in these inputs.

The Impact of Changes in the Risk-Free Rate

Suppose that some combination of an increase in real interest rates and in antici-
pated inflation causes the risk-free interest rate to increase from 6% to 8%. Such a
change is shown in Figure 2-10. A key point to note is that a change in r,, will not
necessarily cause a change in the market risk premium. If as r,, changes the required
return on the market also changes, then the market risk premium will remain
stable.?> With a stable market risk premium then under the CAPM, an increase in

2Think of a sailboat floating in a harbor. The distance from the ocean floor to the ocean surface is
like the risk-free rate, and it moves up and down with the tides. The distance from the top of the
ship’s mast to the ocean floor is like the required market return: It too moves up and down with the
tides. The distance from the mast-top to the ocean surface is like the market risk premium: it stays the
same, even though tides move the ship up and down. Thus, other things held constant, a change in the
risk-free rate also causes an identical change in the required market return, r,, resulting in a relatively

stable market risk premium, r, — r,.
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FIGURE 2-10 Shift in the SML Caused by an Increase

in the Risk-Free Rate
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I, leads to an identical increase in the required rate of return on all assets because the
same risk-free rate is built into the required rate of return on all assets. For this example,
the required rate of return on the market (and the average stock), r,,, increases from 11%
to 13%. Other risky securities’ required returns also rise by 2 percentage points.

Changes in Risk Aversion

The slope of the Security Market Line reflects the extent to which investors are
averse to risk: The steeper the slope of the line, the greater the average investor’s
aversion to risk. Suppose all investors were indifferent to risk—that is, suppose
they were not risk averse. If r,, were 6%, then risky assets would also provide an
expected return of 6% because if there were no risk aversion, then there would be
no risk premium, and the SML would be plotted as a horizontal line. As risk aver-
sion increases, so does the risk premium, and this causes the slope of the SML to
become steeper.

Figure 2-11 illustrates an increase in risk aversion. The market risk premium
rises from 5% to 7.5%, causing r,, to rise from r,, = 11% to r,,, = 13.5%. The
returns on other risky assets also rise, and the effect of this shift in risk aversion is
greater for riskier securities. For example, the required return on a stock with b, =
0.5 increases by only 1.25 percentage points, from 8.5% to 9.75%; that on a stock
with b, = 1.0 increases by 2.5 percentage points, from 11.0% to 13.5%; and that on
a stock with b, = 1.5 increases by 3.75 percentage points, from 13.5% to 17.25%.
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FIGURE 2-11 Shift in the SML Caused by Increased Risk Aversion
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Changes in a Stock’s Beta Coefficient

Given risk aversion and a positively sloped SML as in Figure 2-9, the higher a
stock’s beta, the higher its required rate of return. As we shall see later in the book, a
firm can influence its beta through changes in the composition of its assets and also
through its use of debt: Acquiring riskier assets will increase beta, as will a change
in capital structure that calls for a higher debt ratio. A company’s beta can also
change as a result of external factors such as increased competition in its industry,
the expiration of basic patents, and the like. When such changes lead to a higher or
lower beta, the required rate of return will also change.

2-7c¢ Portfolio Returns and Portfolio Performance
Evaluation

The expected return on a portfolio (f)) is the weighted average of the expected
returns on the individual assets in the portfolio. Suppose there are n stocks in the
portfolio and the expected return on Stock i is f. The expected return on the port-

folio is:
n (2-17)
A A
Ir = E W.I.
P ii
i=1
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The required return on a portfolio (r) is the weighted average of the
required returns on the individual assets in the portfolio:

3 (2-18)
7= 2 wr,

i=1

We can also express the required return on a portfolio in terms of the portfolio’s

beta:
r =T, +bRP, (2-19)

Equation 2-19 means that we do not have to estimate the beta for a portfolio
if we have already estimated the betas for the individual stocks. All we have to do
is calculate the portfolio beta as the weighted average of the stock’s betas (see
Equation 2-9) and then apply Equation 2-19.

This is particularly helpful when evaluating portfolio managers. For example,
suppose the stock market has a return for the year of 9% and a particular mutual
fund has a 10% return. Did the portfolio manager do a good job or not? The answer
depends on how much risk the fund has. If the fund’s beta is 2, then the fund should
have had a much higher return than the market, which means the manager did not
do well. The key is to evaluate the portfolio manager’s return against the return the
manager should have made given the risk of the investments.

2-7d Required Returns versus Expected Returns:
Market Equilibrium

We explained in Chapter 1 that managers should seek to maximize the value of
their firms’ stocks. We also emphasized the difference between the market price and
intrinsic value. Intrinsic value incorporates all relevant available information about
expected cash flows and risk. This includes information about the company, the
economic environment, and the political environment. In contrast to intrinsic value,
market prices are based on investors’ selection and interpretation of information. To
the extent that investors don’t select all relevant information and don’t interpret it
correctly, market prices can deviate from intrinsic values. Figure 2-12 illustrates this
relationship between market prices and intrinsic value.

When market prices deviate from their intrinsic values, astute investors have
profitable opportunities. For example, we will see in Chapter 4 that the value of a
bond is the present value of its cash flows when discounted at the bond’s required
return, which reflects the bond’s risk. This is the intrinsic value of the bond because
it incorporates all relevant available information. Notice that the intrinsic value is
“fair” in the sense that it incorporates the bond’s risk and investors’ required returns
for bearing the risk.

What would happen if a bond’s market price were lower than its intrinsic val-
ue? In this situation, an investor could purchase the bond and receive a rate of
return in excess of the required return. In other words, the investor would get more
compensation than justified by the bond’s risk. If all investors felt this way, then
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FIGURE 2-12 Determinants of Intrinsic Values and Market Prices
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demand for the bond would soar as investors tried to purchase it, driving the bond’s
price up. But as the price of a bond goes up, its yield goes down. This means that an
increase in price would reduce the subsequent return for an investor purchasing (or
holding) the bond at the new price.” It seems reasonable to expect that investors’
actions would continue to drive the price up until the expected return on the bond
equaled its required return. After that point, the bond would provide just enough
return to compensate its owner for the bond’s risk.

If the bond’s price were too high compared to its intrinsic value, then inves-
tors would sell the bond, causing its price to fall and its yield to increase until its
expected return equaled its required return.

A stock’s future cash flows aren’t as predictable as a bond’s, but we show in
Chapter 8 that a stock’s intrinsic value is the present value of its expected future
cash flows, just as a bond’s intrinsic value is the present value of its cash flows. If
the price of a stock is lower than its intrinsic value, then an investor would receive
an expected return greater than the return required as compensation for risk. The
same market forces we described for a mispriced bond would drive the mispriced
stock’s price up. If this process continues until its expected return equals its required
return, then we say that there is market equilibrium:

Market equilibrium: Expected return = Required return

r =71

“The original owner of the bond when it was priced too low would reap a nice benefit as the price
climbs, but the subsequent purchasers would only receive the now-lower yield.
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We can also express market equilibrium in terms of prices:
Market equilibrium: Market price = Intrinsic value

New information about the risk-free rate, the market’s degree of risk aversion,
or a stock’s expected cash flows (size, timing, or risk) will cause a stock’s price to
change. But other than periods in which prices are adjusting to new information,
is the market usually in equilibrium? We address that question in the next section.

Differentiate among the expected rate of return (¢), the required
rate of return (r), and the realized, after-the-fact return (r) on a
stock. Which must be larger to get you to buy the stock, i or r?
Would #, r, and r typically be the same or different for a given
company at a given point in time?

What are the differences between the relative returns graph (the
regression line in Figure 2-8), where “betas are made,” and the SML
graph (Figure 2-9), where “betas are used”? Discuss how the graphs
are constructed and the information they convey.

What happens to the SML graph in Figure 2-9 when inflation (

increases or decreases?

What happens to the SML graph when risk aversion increases
or decreases? What would the SML look like if investors were
completely indifferent to risk—that is, had zero risk aversion?

How can a firm's managers influence market risk as reflected
in beta?

A stock has a beta of 0.8. Assume that the risk-free rate is 5.5% and
that the market risk premium is 6%. What is the stock’s required
rate of return? (10.3%)

2-8 The Efficient Markets Hypothesis

The Efficient Markets Hypothesis (EMH) asserts: (1) Stocks are always in equi-
librium. (2) It is impossible for an investor to “beat the market” and consistently
earn a higher rate of return than is justified by the stock’s risk. In other words, a
stock’s market price is always equal to its intrinsic value. To put it a little more
precisely, suppose a stock’s market price is equal to the stock’s intrinsic value, but
new information that changes the stock’s intrinsic value arrives. The EMH asserts
that the market price will adjust to the new intrinsic value so quickly that there isn’t
time for an investor to receive the new information, evaluate the information, take
a position in the stock before the market price changes, and then profit from the
subsequent change in price.

Here are three points to consider. First, almost every stock is under considerable
scrutiny. With 100,000 or so full-time, highly trained, professional analysts and
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In the fall of 2008, Bernard Madoff’s massive Ponzi
scheme was exposed, revealing an important type of
risk that's not dealt with in this chapter. Madoff was a
money manager in the 1960s, and apparently through
good luck he produced above-average results for sev-
eral years. Madoff's clients then told their friends about
his success, and those friends sent in money for him to
invest. Madoff’s actual returns then dropped, but he
didn’t tell his clients that they were losing money. Rather,
he told them that returns were holding up well, and he
used new incoming money to pay dividends and meet
withdrawal requests. The idea of using new money to
pay off old investors is called a Ponzi scheme, named
after Charles Ponzi, a Bostonian who set up the first
widely publicized such scheme in the early 1900s.
Madoff perfected the system, ran his scheme for
about 40 years, and attracted about $50 billion of inves-
tors’ funds. His investors ranged from well-known bil-
lionaires to retirees who invested their entire life savings.
His advertising was strictly by word of mouth, and clients
telling potential clients about the many wealthy and
highly regarded people who invested with him certainly
helped. All of his investors assumed that someone else

Fundamental Concepts of Corporate Finance

Another Kind of
Risk: The Bernie

Madoff Story

to be clean. A few investors who actually did some due
diligence were suspicious and didn’t invest with him, but
for the most part, people just blindly followed the others.

All Ponzi schemes crash when something occurs
that causes some investors to seek to withdraw funds
in amounts greater than the incoming funds from new
investors. Someone tries to get out, can’t do it, tells oth-
ers who worry and try to get out too, and almost over-
night the scam unravels. That happened to Madoff in
2008, when the stock market crash caused some of his
investors to seek withdrawals and few new dollars were
coming in. In the end, his investors lost billions; some
lost their entire life savings, and several have committed

had done the “due diligence” and found the operation  suicide.

traders, each following about 30 of the roughly 3,000 actively traded stocks (ana-
lysts tend to specialize in a specific industry), there are an average of about 1,000
analysts following each stock. Second, financial institutions, pension funds, money
management firms, and hedge funds have billions of dollars available for portfolio
managers to use in taking advantage of mispriced stocks. Third, SEC disclosure
requirements and electronic information networks cause new information about a
stock to become available to all analysts virtually simultaneously and almost imme-
diately. With so many analysts trying to take advantage of temporary mispricing
due to new information, with so much money chasing the profits due to temporary
mispricing, and with such widespread dispersal of information, a stock’s market
price should adjust quickly from its pre-news intrinsic value to its post-news intrin-
sic value, leaving only a very short amount of time that the stock is “mispriced” as it
moves from one equilibrium price to another. That, in a nutshell, is the logic behind
the Efficient Markets Hypothesis.

The following sections discuss forms of the efficient markets hypothesis and
empirical tests of the hypothesis.

2-8a Forms of the Efficient Markets Hypothesis

There are three forms of the efficient markets hypothesis, and each focuses on a
different type of information availability.
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Weak-Form Efficiency

The weak form of the EMH asserts that all information contained in past price
movements is fully reflected in current market prices. If this were true, then infor-
mation about recent trends in stock prices would be of no use in selecting stocks;
the fact that a stock has risen for the past three days, for example, would give us no
useful clues as to what it will do today or tomorrow. In contrast, technical analysts,
also called “chartists,” believe that past trends or patterns in stock prices can be
used to predict future stock prices.

To illustrate the arguments supporting weak-form efficiency, suppose that after
studying the past history of the stock market, a technical analyst identifies the fol-
lowing historical pattern: If a stock has fallen for three consecutive days, its price
rose by 10% (on average) the following day. The technician would then conclude
that investors could make money by purchasing a stock whose price has fallen three
consecutive days.

Weak-form advocates argue that if this pattern truly existed, then surely other
investors would soon discover it, and if so, why would anyone be willing to sell
a stock after it had fallen for three consecutive days? In other words, why sell if
you know that the price is going to increase by 10% the next day? For example,
suppose a stock had fallen three consecutive days to $40. If the stock were really
likely to rise by 10% to $44 tomorrow, then its price today, right now, would actu-
ally rise to somewhere close to $44, thereby eliminating the trading opportunity.
Consequently, weak-form efficiency implies that any information that comes from
past stock prices is too rapidly incorporated into the current stock price for a profit
opportunity to exist.

Semistrong-Form Efficiency

The semistrong form of the EMH states that current market prices reflect all pub-
licly available information. Therefore, if semistrong-form efficiency exists, it would
do no good to pore over annual reports or other published data because market
prices would have adjusted to any good or bad news contained in such reports back
when the news came out. With semistrong-form efficiency, investors should expect
to earn returns commensurate with risk, but they should not expect to do any better
or worse other than by chance.

Another implication of semistrong-form efficiency is that whenever informa-
tion is released to the public, stock prices will respond only if the information is
different from what had been expected. For example, if a company announces
a 30% increase in earnings and if that increase is about what analysts had been
expecting, then the announcement should have little or no effect on the company’s
stock price. On the other hand, the stock price would probably fall if analysts had
expected earnings to increase by more than 30%, but it probably would rise if they
had expected a smaller increase.

Strong-Form Efficiency

The strong form of the EMH states that current market prices reflect all pertinent
information, whether publicly available or privately held. If this form holds, even
insiders would find it impossible to earn consistently abnormal returns in the stock
market.
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2-8b Is the Stock Market Efficient?
The Empirical Evidence

Empirical studies are joint tests of the EMH and an asset pricing model, such as
the CAPM. They are joint tests in the sense that they examine whether a particular
strategy can beat the market, where “beating the market” means earning a return
higher than that predicted by the particular asset pricing model. Before addressing
tests of the particular forms of the EMH, let’s take a look at market bubbles.

Market Bubbles

The history of finance is marked by numerous instances in which the following
string of events occurs: (1) Prices climb rapidly to heights that would have been
considered extremely unlikely before the run-up. (2) The volume of trading is much
higher than past volume. (3) Many new investors (or speculators?) eagerly enter the
market. (4) Prices suddenly fall precipitously, leaving many of the new investors
with huge losses. These instances are called market bubbles.

The stock market bubbles that burst in 2000 and 2008 suggest that, at the
height of these booms, the stocks of many companies—especially in the technol-
ogy sector in 2000 and the financial sector in 2008—vastly exceeded their intrinsic
values, which should not happen if markets are always efficient. Two questions
arise. First, how are bubbles formed? Behavioral finance, which we discuss in Sec-
tion 2-10, provides some possible answers. Second, why do bubbles persist when it
is possible to make a fortune when they burst? For example, hedge fund manager
Mark Spitznagel reputedly made billions for his Universa funds by betting against
the market in 2008. The logic underlying market equilibrium suggests that everyone
would bet against an overvalued market and that their actions would cause market
prices to fall back to intrinsic values fairly quickly. To understand why this doesn’t
happen, let’s examine the strategies for profiting from a falling market: (1) Sell
stocks (or the market index itself) short. (2) Purchase a put option or write a call
option. (3) Take a short position in a futures contract on the market index. Follow-
ing is an explanation for how these strategies work (or fail).

Loosely speaking, selling a stock short means that you borrow a share from a
broker and sell it. You get the cash (subject to collateral requirements required by
the broker), but you owe a share of stock. For example, suppose you sell a share
of Google short at a current price of $500. If the price falls to $400, you can buy a
share of the stock at the now-lower $400 market price and return the share to the
broker, pocketing the $100 difference between the higher price ($500) when you
went short and the lower price ($400) when you closed the position. Of course, if
the price goes up, say to $550, you lose $50 because you must replace the share you
borrowed (at $500) with one that is now more costly ($550). Even if your broker
doesn’t require you to close out your position when the price goes up, your broker
certainly will require that you put in more collateral.

Recall from Chapter 1 that a put option gives you the option to sell a share at a
fixed strike price. For example, suppose you buy a put on Google for $60 with a strike
price of $500. If the stock price falls below the strike price, say to $400, you can buy a
share at the low price ($400) and sell it at the higher strike price ($500), making a net
$40 profit from the decline in the stock price: $40 = —$60 —$400 + $500. However, if
the put expires before the stock price falls below the strike price, you lose the $60 you
spent buying the put. You can also use call options to bet on a decline. For example,
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if you write a call option, you receive cash in return for an obligation to sell a share at
the strike price. Suppose you write a call option on Google with a strike price of $500
and receive $70. If Google’s price stays below the $500 strike price, you keep the $70
cash you received from writing the call. But if Google goes up to $600 and the call
you wrote is exercised, you must buy a share at the new high price ($600) and sell it
at the lower strike price ($500), for a net loss of $30: $70 — $600 + $500 = —$30.%

With a short position in a futures contract on the market index (or a particular
stock), you are obligated to sell a share at a fixed price. If the market price falls
below the specified price in the futures contract, you make money because you
can buy a share in the market and sell it at the higher price specified in the futures
contract. But if the market price increases, you lose money because you must buy a
share at the now higher price and sell it at the price fixed in the futures contract.”

Each of these strategies allows an investor to make a lot of money. And if all
investors tried to capitalize on an overvalued market, their actions would soon
drive the market back to equilibrium, preventing a bubble from forming. But here
is the problem with these strategies. Even if the market is overvalued, it might
takes months (or even years) before the market falls to its intrinsic value. During
this period, an investor would have to spend a lot of cash maintaining the strate-
gies described earlier, including margin calls, settling options, and daily marking
to market for futures contracts. These negative cash flows could easily drive an
investor into bankruptcy before the investor was eventually proven correct. Unfor-
tunately, there aren’t any low-risk strategies for puncturing a market bubble.

Notice that the problem of negative cash flows doesn’t exist for the opposite
situation of an undervalued market in which the intrinsic value is greater than the
market price. Investors can simply buy stock at the too-low market price and hold it
until the market price eventually increases to the intrinsic value. Even if the market
price continues to go down before eventually rising, the investor experiences only
paper losses and not actual negative cash flows. Thus, we would not expect “nega-
tive” bubbles to persist very long.

Tests of Weak-Form Efficiency

Most studies suggest that the stock market is highly efficient in the weak form, with
two exceptions. The first exception is for long-term reversals, with studies show-
ing that portfolios of stocks with poor past long-term performance (over the past
5 years, for example) tend to do slightly better in the long-term future than the
CAPM predicts, and vice versa. The second is momentum, with studies showing that
stocks with strong performance in the short-term past (over the past 6 to 9 months,
for example) tend to do slightly better in the short-term future than the CAPM
predicts, and likewise for weak performance.?® Strategies based on taking advantage
of long-term reversals or short-term momentum produce returns that are in excess
of those predicted by the CAPM. However, the excess returns are small, especially
when transaction costs are considered.

2Options are usually settled by cash rather than by actually buying and selling shares of stock.

#Recall from Chapter 1 that futures contracts are actually settled daily and that they are usually settled
for cash rather than the actual shares.

*For example, see N. Jegadeesh and S. Titman, “Returns to Buying Winners and Selling Losers:
Implications for Stock Market Efficiency,” Journal of Finance, March 1993, pp. 69-91; and W. F. M.
DeBondt and R. H. Thaler, “Does the Stock Market Overreact?” Journal of Finance, July 1985,

pp. 793-808.
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Tests of Semistrong-Form Efficiency

Most studies show that markets are reasonably efficient in the semistrong form: It is
difficult to use publicly available information to create a trading strategy that consist-
ently has returns greater than those predicted by the CAPM. In fact, the professionals
who manage mutual fund portfolios, on average, do not outperform the overall stock
market as measured by an index like the S&P 500 and tend to have returns lower
than predicted by the CAPM, possibly because many mutual funds have high fees.?”

However, there are two well-known exceptions to semistrong-form efficiency.
The first is for small companies, which have had historical returns greater than pre-
dicted by the CAPM. The second is related to book-to-market (B/M) ratios, defined
as the book value of equity divided by the market value of equity (this is the inverse
of the market/book ratio defined in Chapter 7). Companies with high B/M ratios
have had higher returns than predicted by the CAPM. We discuss these exceptions
in more detail in Section 2-9.

Tests of Strong-Form Efficiency

The evidence suggests that the strong form EMH does not hold because those who
possessed inside information could make and have (illegally) made abnormal prof-
its. On the other hand, many insiders have gone to jail, so perhaps there is indeed a
trade-off between risk and return!

What is the Efficient Markets Hypothesis (EMH)?

What are the differences among the three forms of the EMH?
) Why is it difficult to puncture a market bubble?

What violations of the EMH have been demonstrated?
What is short-term momentum? What are long-term reversals?

2-9 The Fama-French Three-Factor
Model?®

Take a look at Table 2-2, which reports the returns for 25 portfolios formed by Pro-
fessors Eugene Fama and Kenneth French. The Fama-French portfolios are based
on the company’s size as measured by the market value of its equity (MVE) and
the company’s book-to-market (B/M) ratio, defined as the book value of equity
divided by the market value of equity. Each row shows portfolios with similarly
sized companies; each column shows portfolios whose companies have similar B/M
ratios. Notice that if you look across each row, the average return tends to increase
as the B/M ratio increases. In other words, stocks with high B/M ratios have higher
returns. If you look up each column (except for the column with the lowest B/M
ratios), stock returns tend to increase: Small companies have higher returns.

“"For a discussion of the performance of actively managed funds, see Jonathan Clements, “Resisting the
Lure of Managed Funds,” The Wall Street Journal, February 27, 2001, p. C1.
*Some instructors may choose to omit this section with no loss in continuity.
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TABLE 2-2  Average Annual Returns for the Fama-French Portfolios Based on Size and Book

Equity to Market Equity, 1927-2015

Book Equity to Market Equity

Size Low 2 3 4 High
Small 12.2% 18.9% 19.6% 23.5% 29.1%
2 12.5 16.7 17.8 18.7 19.7
3 12.1 15.7 16.1 17.0 19.1
4 12.6 13.3 15.0 16.6 17.4
Big 11.0 12.1 13.5 13.3 16.3

Source: Raw data from Professor Kenneth French, http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html. These
are equal-weighted annual returns. Following is a description from Professor French’s Web site describing the construction of the portfolios:
“The portfolios, which are constructed at the end of each June, are the intersections of 5 portfolios formed on size (market equity, ME) and

5 portfolios formed on the ratio of book equity to market equity (BE/ME). The size breakpoints for year t are the NYSE market equity quintiles
at the end of June of t. BE/ME for June of year t is the book equity for the last fiscal year end in t — 1 divided by ME for December of t — 1. The
BE/ME breakpoints are NYSE quintiles. The portfolios for July of year t to June of t + 1 include all NYSE, AMEX, and NASDAQ stocks for which
we have market equity data for December of t — 1 and June of t, and (positive) book equity data fort — 1.”

This pattern alone would not be a challenge to the CAPM if small firms and
high-B/M firms had large betas (and thus higher returns). However, even after
adjusting for their betas, the small-stock portfolios and the high B/M portfolios
earned returns higher than predicted by the CAPM. This indicates that either mar-
kets are inefficient or the CAPM isn’t the correct model to describe required returns.

In 1992, Fama and French published a study hypothesizing that the SML should
have three factors rather than just beta as in the CAPM.* The first factor is the
stock’s CAPM beta, which measures the market risk of the stock. The second is the
size of the company, measured by the market value of its equity (MVE). The third
factor is the book-to-market (B/M) ratio.

When Fama and French tested their hypotheses, they found that small compa-
nies and companies with high B/M ratios had higher rates of return than the aver-
age stock, just as they hypothesized. Somewhat surprisingly, however, they found
that beta was not useful in explaining returns. After taking into account the returns
due to the company’s size and B/M ratio, high-beta stocks did not have higher than
average returns and low-beta stocks did not have lower than average returns.

In 1993, Fama and French developed a three-factor model based on their previ-
ous results.*® The first factor in the Fama-French three-factor model is the mar-
ket risk premium, which is the market return, r,,, minus the risk-free rate, r .. Thus,
their model begins like the CAPM, but they go on to add a second and third factor.*!

»See Eugene F. Fama and Kenneth R. French, “The Cross-Section of Expected Stock Returns,” Journal
of Finance, Vol. 47, 1992, pp. 427-465. In 2013, Eugene Fama was awarded the Nobel Prize in
Economics for this and his other work in asset pricing.

*See Eugene F. Fama and Kenneth R. French, “Common Risk Factors in the Returns on Stocks and
Bonds,” Journal of Financial Economics, Vol. 33, 1993, pp. 3-56.

1 Although our description captures the essence of their process for forming factors, the actual
procedure is a little more complicated. The interested reader should see their 1993 paper, cited in
footnote 29.
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To form the second factor, they ranked all actively traded stocks by size and then
divided them into two portfolios, one consisting of small stocks and one consist-
ing of big stocks. They calculated the return on each of these two portfolios and
created a third portfolio by subtracting the return on the big portfolio from that
of the small one. They called this the SMB (small minus big) portfolio. This port-
folio is designed to measure the variation in stock returns that is caused by the
size effect.

To form the third factor, they ranked all stocks according to their book-to-
market (B/M) ratios. They placed the 30% of stocks with the highest ratios into a
portfolio they called the H portfolio (for high B/M ratios) and placed the 30% of
stocks with the lowest ratios into a portfolio called the L portfolio (for low B/M
ratios). Then they subtracted the return of the L portfolio from that of the H portfo-
lio to derive the HML (high minus low) portfolio. Before showing their model, here
are the definitions of the variables.

fi . = Historical (realized) rate of return on Stock i in period t.

fRRt = Historical (realized) rate of return on the risk-free rate in
period t.

FM . = Historical (realized) rate of return on the market in period t.

ESMBJ = Historical (realized) rate of return on the small-size portfolio
minus the big-size portfolio in period t.
FHML,I = Historical (realized) rate of return on the high-B/M portfolio

minus the low-B/M portfolio in period t.

a. = Vertical axis intercept term for Stock i.

i

b, ¢, and d, = Slope coefficients for Stock i.

e, = Random error, reflecting the difference between the actual
return on Stock i in period t and the return as predicted by
the regression line.

Their resulting model is shown here:

(fi,t o fRF,t)

I'RF,t

=+ b(T, — ) T €Ty + AT ) + €,

SMB,t

When this model is applied to actual stock returns, the “extra” return disappears
for portfolios based on a company’s size or B/M ratio. In fact, the extra returns for
the long-term stock reversals that we discussed in Section 2-8 also disappear. Thus,
the Fama-French model accounts for many of the major violations of the EMH that
we described earlier.

Because the Fama-French model explains so well a stock’s actual return given
the return on the market, the SMB portfolio, and the HML portfolio, the model is
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very useful in identifying the market’s reaction to news about a company.*> For
example, suppose a company announces that it is going to include more outsid-
ers on its board of directors. If the company’s stock falls by 2% on the day of the
announcement, does that mean investors don’t want outsiders on the board? We
can answer that question by using the Fama-French model to decompose the actual
return of the company on the announcement day into the portion that is explained
by the environment (i.e., the market and the SMB and HML portfolios) and the por-
tion due to the company’s announcement.

To do this, we gather a sample of data (fn, wa Ty Tsupe and fHML,t) for T peri-
ods prior to the announcement date and then run a regression using a variation of
Equation 2-20:

fn =a + bifMt + cif +dr + e,

SMB,t i HML,t

This is similar to the regression approach for estimating beta, described in Section 2-6,
except there three slope coefficients in this multiple regression.*?

Suppose the estimated coefficients are a, = 0.0, b, = 0.9, ¢, = 0.2, and d, = 0.3.
On the day of the announcement, the stock market had a return of —3%, the SMB
portfolio had a return of — 1%, and the HML portfolio had a return of —29%. The pre-
dicted value of the error term in the Fama-French model, e, , is by definition equal
to zero. Based on these assumptions, the predicted return on the announcement day

using the Fama-French three-factor model is:
Predicted return = a, + by(r, ) + c/(rg,, ) + d(r,, ) m
= 0.0 + 0.9(—39%) + 0.2(—1%) + 0.3(—2%)
= —3.5%

The unexplained return is equal to the actual return less the predicted return:
Unexplained return = —2.0% — (—3.5%) = 1.5%

Although the stock price went down by 2% on the announcement day, the
Fama-French model predicted that the price should have gone down by 3.5% due to
market movements. Thus, the stock had a positive 1.5% reaction on the announce-
ment day. This is just one company, but if we repeated this process for many com-
panies that made similar announcements and calculated the average unexplained
reaction, we could draw a conclusion regarding the market’s reaction to adding
more outside directors. As this example shows, the model is very useful in identify-
ing actions that affect a company’s value.

There is no question that the Fama-French three-factor model does a good job
in explaining actual returns, but how well does it perform in explaining required
returns? In other words, does the model define a relationship between risk and
compensation for bearing risk?

*Because the Fama-French model doesn’t seem to explain short-term momentum, many researchers also
use the four-factor model, which includes a factor for momentum; see Mark Carhart, “On Persistence in
Mutual Fund Performance,” Journal of Finance, Vol. 52, No. 1., March 1997, pp. 57-82.

*Notice that the risk-free rate is not used in the regression for the same reasons it is not used in the
market model to estimate beta; see footnote 20. Also, the annual risk-free rate is 6% in this example,
so the daily rate is 6%/365 = 0.01%, which is so small that it can be ignored.
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Part 1 Fundamental Concepts of Corporate Finance

Advocates of the model suggest that size and B/M are related to risk. Small
companies have less access to capital markets than do large companies, which
exposes small companies to greater risk in the event of a credit crunch—such as
the one that occurred during the global economic crisis that began in 2007. With
greater risk, investors would require a higher expected return to induce them to
invest in small companies.

Similar arguments apply for companies with high B/M ratios. If a company’s
prospects are poor, then the company will have a low market value, which causes
a high B/M ratio. Lenders usually are reluctant to extend credit to a company with
poor prospects, so an economic downturn can cause such a company to experience
financial distress. In other words, a stock with a high B/M ratio might be exposed
to the risk of financial distress, in which case investors would require a higher
expected return to induce them to invest in such a stock.

If a company’s sensitivity to the size factor and the B/M factor are related to
financial distress risk, then the Fama-French model would be an improvement on
the CAPM regarding the relationship between risk and required return. However,
the evidence is mixed as to whether financially distressed firms do indeed have
higher expected returns as compensation for their risk. In fact, some studies show
financially distressed firms actually have lower expected returns instead of higher
returns.?

A number of other studies suggest that the size effect no longer influences
stock returns, that there never was a size effect (the previous results were caused
by peculiarities in the data sources), that the size effect doesn’t apply to most
companies, and that the book-to-market effect is not as significant as first
supposed.®

In summary, the Fama-French model is very useful in identifying the unex-
plained component of a stock’s return. However, the model is less useful when it
comes to estimating the required return on a stock because the model does not
provide a well-accepted link between risk and required return.

*For studies supporting the relationship between risk and return as related to size and the B/M ratio,
see Nishad Kapadia, “Tracking Down Distress Risk,” Journal of Financial Economics,

Vol. 102, 2011, pp. 167-182; Thomas J. George, “A Resolution of the Distress Risk and Leverage Puzzles
in the Cross Section of Stock Returns,” Journal of Financial Economics, Vol. 96, 2010, pp. 56-79; and
Lorenzo Garlappi and Hong Yan, “Financial Distress and the Cross-Section of Equity Returns,” Journal
of Finance, June, 2011, pp. 789-822. For studies rejecting the relationship, see John Y. Campbell, Jens
Hilscher, and Jan Szilagyi, “In Search of Distress Risk,” Journal of Finance, December 2008,

pp- 2899-2940; and Ilia D. Dichev, “Is the Risk of Bankruptcy a Systematic Risk?” Journal of Finance,
June 1998, pp. 1131-1147.

*See Peter J. Knez and Mark J. Ready, “On the Robustness of Size and Book-to-Market in the Cross-
Sectional Regressions,” Journal of Finance, September 1997, pp. 1355-1382; Dongcheol Kim, “A
Reexamination of Firm Size, Book-to-Market, and Earnings Price in the Cross-Section of Expected
Stock Returns,” Journal of Financial and Quantitative Analysis, December 1997, pp. 463-489; Tyler
Shumway and Vincent A. Warther, “The Delisting Bias in CRSP’s Nasdaq Data and Its Implications
for the Size Effect,” Journal of Finance, December 1999,

pp- 2361-2379; and Tim Loughran, “Book-to-Market across Firm Size, Exchange, and Seasonality: Is
There an Effect?” Journal of Financial and Quantitative Analysis, September 1997, pp. 249-268.
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What are the factors in the Fama-French model?

How can the model be used to estimate the predicted return on
a stock?

Why isn’t the model widely used by managers at actual companies?
An analyst has modeled the stock of a company using a Fama-

French three-factor model and has estimated thata, = 0, b, = 0.7, (

¢, = 1.2, and d, = 0.7. Suppose that the daily risk-free rate is
approximately equal to zero, the market return is 11%, the return
on the SMB portfolio is 3.2%, and the return on the HML portfolio
is 4.8% on a particular day. The stock had an actual return of 16.9%
on that day. What is the stock’s predicted return for that day?
(14.9%) What is the stock’s unexplained return for the day? (2%)

2-10 Behavioral Finance3¢

A large body of evidence in the field of psychology shows that people often behave
irrationally, but in predictable ways. The field of behavioral finance focuses on
irrational but predictable financial decisions. The following sections examine appli-
cations of behavioral finance to market bubbles and to other financial decisions.

2-10a Market Bubbles and Behavioral Finance

We showed in Section 2-8 that strategies for profiting from a punctured bubble
expose an investor to possible large negative cash flows if it takes a long time for
the bubble to burst. That explains why a bubble can persist, but it doesn’t explain
how a bubble is created. There are no definitive explanations, but the field of
behavioral finance offers some possible reasons, including overconfidence, anchor-
ing bias, and herding.

Many psychological tests show that people are overconfident with respect to
their own abilities relative to the abilities of others, which is the basis of Garrison
Keillor's joke about a town where all the children are above average. Professor
Richard Thaler and his colleague Nicholas Barberis address this phenomenon as it
applies to finance:

Overconfidence may in part stem from two other biases, self-attribution bias and
hindsight bias. Self-attribution bias refers to people’s tendency to ascribe any success
they have in some activity to their own talents, while blaming failure on bad luck,
rather than on their ineptitude. Doing this repeatedly will lead people to the pleasing but
erroneous conclusion that they are very talented. For example, investors might become
overconfident after several quarters of investing success [Gervais and Odean (2001)*"].
Hindsight bias is the tendency of people to believe, after an event has occurred, that

*Some instructors may choose to omit this section with no loss of continuity.
*’See Simon Gervais and Terrance Odean, “Learning to Be Overconfident,” Review of Financial Studies,
Spring 2001, pp. 1-27.
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they predicted it before it happened. If people think they predicted the past better than
they actually did, they may also believe that they can predict the future better than they
actually can.”®

Psychologists have learned that many people focus too closely on recent events
when predicting future events, a phenomenon called anchoring bias. Therefore,
when the market is performing better than average, people tend to think it will con-
tinue to perform better than average. When anchoring bias is coupled with over-
confidence, investors can become convinced that their prediction of an increasing
market is correct, thus creating even more demand for stocks. This demand drives
stock prices up, which serves to reinforce the overconfidence and move the anchor
even higher.

There is another way that an increasing market can reinforce itself. Studies
have shown that gamblers who are ahead tend to take on more risks (i.e., they are
playing with the house’s money), whereas those who are behind tend to become
more conservative. If this is true for investors, we can get a feedback loop: When
the market goes up, investors have gains, which can make them less risk averse,
which increases their demand for stock, which leads to higher prices, which starts
the cycle again.

Herding behavior occurs when groups of investors emulate other successful
investors and chase asset classes that are doing well. For example, high returns in
mortgage-backed securities during 2004 and 2005 enticed other investors to move
into that asset class. Herding behavior can create excess demand for asset classes
that have done well, causing price increases that induce additional herding behav-
ior. Thus, herding behavior can inflate rising markets.

Sometimes herding behavior occurs when a group of investors assumes that
other investors are better informed—the herd chases the “smart” money. But in other
cases, herding can occur even when those in the herd suspect that prices are overin-
flated. For example, consider the situation of a portfolio manager who believes that
bank stocks are overvalued even though many other portfolios are heavily invested
in such stocks. If the manager moves out of bank stocks and they subsequently fall
in price, then the manager will be rewarded for her judgment. But if the stocks con-
tinue to do well, the manager may well lose her job for missing out on the gains. If
instead the manager follows the herd and invests in bank stocks, then the manager
will do no better or worse than her peers. Thus, if the penalty for being wrong is
bigger than the reward for being correct, it is rational for portfolio managers to herd
even if they suspect the herd is wrong,.

Researchers have shown that the combination of overconfidence and biased
self-attribution can lead to overly volatile stock markets, short-term momentum,
and long-term reversals.”® We suspect that overconfidence, anchoring bias, and
herding can contribute to market bubbles.

*See page 1066 in an excellent review of behavioral finance by Nicholas Barberis and Richard Thaler,
“A Survey of Behavioral Finance,” in Handbook of the Economics of Finance, George Constantinides,
Milt Harris, and René Stulz, eds. (Amsterdam: Elsevier/North-Holland, 2003), Chapter 18.

*See Terrance Odean, “Volume, Volatility, Price, and Profit When All Traders Are above Average,”
Journal of Finance, December 1998, pp. 1887-1934; and Kent Daniel, David Hirshleifer, and Avanidhar
Subrahmanyam, “Investor Psychology and Security Market Under- and Overreactions,” Journal of
Finance, December 1998, pp. 1839-1885.
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2-10b Other Applications of Behavioral Finance

Psychologists Daniel Kahneman and Amos Tversky show that individuals view
potential losses and potential gains very differently.*® If you ask an average per-
son whether he or she would rather have $500 with certainty or flip a fair coin
and receive $1,000 if it comes up heads and nothing if it comes up tails, most
would prefer the certain $500 gain, which suggests an aversion to risk—a sure
$500 gain is better than a risky expected $500 gain. However, if you ask the same
person whether he or she would rather pay $500 with certainty or flip a coin
and pay $1,000 if it’s heads and nothing if it’s tails, most would indicate that
they prefer to flip the coin, which suggests a preference for risk—a risky expected
$500 loss is better than a sure $500 loss. In other words, losses are so painful
that people will make irrational choices to avoid sure losses. This phenomenon
is called loss aversion.

One way that people avoid a loss is by not admitting that they have actually
had a loss. For example, in many people’s mental bookkeeping, a loss isn’t really a
loss until the losing investment is actually sold. Therefore, they tend to hold risky
losers instead of accepting a certain loss, which is a display of loss aversion. Of
course, this leads investors to sell losers much less frequently than winners even
though this is suboptimal for tax purposes.*

Many corporate projects and mergers fail to live up to their expectations. In
fact, most mergers end up destroying value in the acquiring company. Because this
is well known, why haven’t companies responded by being more selective in their
investments? There are many possible reasons, but research by Ulrike Malmendier
and Geoffrey Tate suggests that overconfidence leads managers to overestimate
their abilities and the quality of their projects.*> In other words, managers might
know that the average decision to merge destroys value, but they are certain that
their decision is above average.

Finance is a quantitative field, but good managers in all disciplines must also
understand human behavior.”?

What is behavioral finance?

What is anchoring bias? What is herding behavior? How can these C )
contribute to market bubbles?

“Daniel Kahneman and Amos Tversky, “Prospect Theory: An Analysis of Decision under Risk,”
Econometrica, March 1979, pp. 263-292.

“See Terrance Odean, “Are Investors Reluctant to Realize Their Losses?” Journal of Finance, October
1998, pp. 1775-1798.

“See Ulrike Malmendier and Geoffrey Tate, “CEO Overconfidence and Corporate Investment,” Journal
of Finance, December 2005, pp. 2661-2700.

“Excellent reviews of behavioral finance are found in Advances in Behavioral Finance, Richard H.
Thaler, ed. (New York: Russell Sage Foundation, 1993); and Andrei Shleifer, Inefficient Markets: An
Introduction to Behavioral Finance (New York: Oxford University Press, 2000).
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2-11 The CAPM and Market
Efficiency: Implications for Corporate
Managers and Investors

A company is like a portfolio of projects: factories, retail outlets, R&D ventures, new
product lines, and the like. Each project contributes to the size, timing, and risk of
the company’s cash flows, which directly affect the company’s intrinsic value. This
means that the relevant risk and expected return of any project must be measured
in terms of its effect on the stock’s risk and return. Therefore, all managers must
understand how stockholders view risk and required return in order to evaluate
potential projects.

Stockholders should not expect to be compensated for the risk they can elimi-
nate through diversification, only for the remaining market risk. The CAPM pro-
vides an important tool for measuring the remaining market risk and goes on to
show how a stock’s required return is related to the stock’s market risk. It is for this
reason that the CAPM is widely used to estimate the required return on a company’s
stock and, hence, the required returns that projects must generate to provide the
stock’s required return. We describe this process in more detail in Chapters 8 and 11,
which cover stock valuation and the cost of capital. We apply these concepts to
project analysis in Chapters 12 and 13.

Is the CAPM perfect? No. First, we cannot observe beta but must instead esti-
mate beta. As we saw in Section 2-6, estimates of beta are not precise. Second, we
saw that small stocks and stocks with high B/M ratios have returns higher than the
CAPM predicts. This could mean that the CAPM is the wrong model, but there is
another possible explanation. If the composition of a company’s assets were chang-
ing over time with respect to the mix of physical assets and growth opportunities
(involving, e.g., R&D or patents), then this would be enough to make it appear as
though there were size and B/M effects. In other words, even if the returns on the
individual assets conform to the CAPM, changes in the mix of assets would cause
the firm’s beta to change over time in such a way that the firm would appear to
have size and book-to-market effects.* Recent research supports this hypothesis.

Recall that the CAPM asserts that a stock’s required return is related to its expo-
sure to systematic risk, not to its diversifiable risk. Therefore, you might expect the
CAPM to do a very good job of explaining stock returns when news is announced
that affects almost all companies, such as government reports regarding interest
rate policy, inflation, and unemployment. Professors Savor and Wilson tested this
hypothesis and found an extremely strong relationship between betas and stock
returns on announcement days.*®

Based on these results and its widespread use in practice, we will use the CAPM
to estimate required returns in subsequent chapters.*®

“See Jonathan B. Berk, Richard C. Green, and Vasant Naik, “Optimal Investment, Growth Options, and
Security Returns,” Journal of Finance, October 1999, pp. 1553-1608.

#See Pavel Savor and Mungo Wilson, “Asset Pricing: A Tale of Two Days,” Journal of Financial
Economics, Vol. 113, 2014, pp. 171-201.

“See Zhi Da, Re-Jin Guo, and Ravi Jagannathan, “CAPM for Estimating the Cost of Equity

Capital: Interpreting the Empirical Evidence,” Journal of Financial Economics, Vol. 103, 2012,

pp. 204-220.
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Regarding market efficiency, our understanding of the empirical evidence sug-
gests it is very difficult, if not impossible, to beat the market by earning a return
that is higher than justified by the investment’s risk. This suggests that markets are
reasonably efficient for most assets for most of the time. However, we believe that
market bubbles do occur and that it is very difficult to implement a low-risk strategy
for profiting when they burst.

[ Explain the following statement: “The stand-alone risk of an

individual corporate project may be quite high, but viewed in the SeL‘f TJeat

context of its effect on stockholders’ risk, the project’s true risk
may be much lower.”

SUMMARY

This chapter focuses on the trade-off between risk and return. We began by discuss-
ing how to estimate risk and return for both individual assets and portfolios. In par-
ticular, we differentiated between stand-alone risk and risk in a portfolio context,
and we explained the benefits of diversification. We introduced the CAPM, which
describes how risk affects rates of return.

e Risk can be defined as exposure to the chance of an unfavorable event.

e The risk of an asset’s cash flows can be considered on a stand-alone basis
(each asset all by itself) or in a portfolio context, in which the investment is
combined with other assets and its risk is reduced through diversification.

e Most rational investors hold portfolios of assets, and they are more concerned
with the risk of their portfolios than with the risk of individual assets.

e The expected return on an investment is the mean value of its probabil-
ity distribution of returns. The required return on a stock is the minimum
expected return that is required to induce an average investor to purchase the
stock.

e The greater the probability that the actual return will be far below the expected
return, the greater the asset’s stand-alone risk.

e The average investor is risk averse, which means that he or she must be com-
pensated for holding risky assets. Therefore, riskier assets have higher required
returns than less risky assets.

e  An asset’s risk has two components: (1) diversifiable risk, which can be elimi-
nated by diversification, and (2) market risk, which cannot be eliminated by
diversification.
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e Market risk is measured by the standard deviation of returns on a well-
diversified portfolio, one that consists of all stocks traded in the market. Such
a portfolio is called the market portfolio.

e The CAPM defines the relevant risk of an individual asset as its contribution
to the risk of a well-diversified portfolio. Because market risk cannot be elimi-
nated by diversification, investors must be compensated for bearing it.

e A stock’s beta coefficient (b) measures how much risk a stock contributes to
a well-diversified portfolio.

e A stock with a beta greater than 1 has stock returns that tend to be higher than
the market when the market is up but tend to be below the market when the
market is down. The opposite is true for a stock with a beta less than 1.

e The beta of a portfolio is a weighted average of the betas of the individual
securities in the portfolio.

e The CAPM’s Security Market Line (SML) equation shows the relationship
between a security’s market risk and its required rate of return. The return required
for any security i is equal to the risk-free rate plus the market risk premium
multiplied by the security’s beta: r, = r,. + (RP)b.

e In equilibrium, the expected rate of return on a stock must equal its required
return. However, a number of things can happen to cause the required rate of
return to change: (1) The risk-free rate can change because of changes in either
real rates or expected inflation. (2) A stock’s beta can change. (3) Investors’
aversion to risk can change.

e Because returns on assets in different countries are not perfectly correlated,
global diversification may result in lower risk for multinational companies and
globally diversified portfolios.

e Equilibrium is the condition under which the expected return on a security as
seen by the marginal investor is just equal to its required return, T = r. Also,
the stock’s intrinsic value must be equal to its market price.

e The Efficient Markets Hypothesis (EMH) asserts: (1) Stocks are always in
equilibrium. (2) It is impossible for an investor who does not have inside infor-
mation to consistently “beat the market.” Therefore, according to the EMH,
stocks are always fairly valued and have a required return equal to their
expected return.

e The Fama-French three-factor model has one factor for the market return, a
second factor for the size effect, and a third factor for the book-to-market effect.

e Behavioral finance assumes that investors can behave in predictable but irra-
tional ways. Anchoring bias is the human tendency to “anchor” too closely
on recent events when predicting future events. Herding is the tendency of
investors to follow the crowd. When combined with overconfidence, anchoring
and herding can contribute to market bubbles.

e Two Web extensions accompany this chapter: Web Extension 2A provides a
discussion of continuous probability distributions, and Web Extension 2B
shows how to calculate beta with a financial calculator.
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QUESTIONS

2-1 Define the following terms, using graphs or equations to illustrate your
answers where feasible.

a. Risk in general; stand-alone risk; probability distribution and its relation
to risk
Expected rate of return, T
Continuous probability distribution
Standard deviation, o; variance, o 2
Risk aversion; realized rate of return, r
Risk premium for Stock i, RP,; market risk premium, RP,
Capital Asset Pricing Model (CAPM)
Expected return on a portfolio, fp; market portfolio
Correlation as a concept; correlation coefficient, p
Market risk; diversifiable risk; relevant risk
Beta coefficient, b; average stock’s beta
Security Market Line (SML); SML equation
. Slope of SML and its relationship to risk aversion
. Equilibrium; Efficient Markets Hypothesis (EMH); three forms of EMH
Fama-French three-factor model
. Behavioral finance; herding; anchoring

TeRRETRFRTIER MO AL T

2-2 The probability distribution of a less risky return is more peaked than that of
a riskier return. What shape would the probability distribution have for (a)
completely certain returns and (b) completely uncertain returns?

2-3 Security A has an expected return of 7%, a standard deviation of returns of
3500, a correlation coefficient with the market of —0.3, and a beta coefficient
of —1.5. Security B has an expected return of 12%, a standard deviation of
returns of 10%, a correlation with the market of 0.7, and a beta coefficient of
1.0. Which security is riskier? Why?

2-4 1If investors’ aversion to risk increased, would the risk premium on a high-
beta stock increase by more or less than that on a low-beta stock? Explain.

2-5 If a company’s beta were to double, would its expected return double?

PROBLEMS

Answers Are in Appendix B

Easy Problems 1-4
2-1 Portfolio Beta
Your investment club has only two stocks in its portfolio. $20,000 is invested
in a stock with a beta of 0.7, and $35,000 is invested in a stock with a beta
of 1.3. What is the portfolio’s beta?
2-2 Required Rate of Return

AA Corporation’s stock has a beta of 0.8. The risk-free rate is 4%, and the
expected return on the market is 12%. What is the required rate of return on
AA’s stock?
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2-3 Required Rates of Return

Suppose that the risk-free rate is 5% and that the market risk premium is 7%.
What is the required return on (1) the market, (2) a stock with a beta of 1.0,
and (3) a stock with a beta of 1.7?

2-4 Fama-French Three-Factor Model

An analyst has modeled the stock of a company using the Fama-French
three-factor model. The market return is 10%, the return on the SMB port-
folio (rg,,;) is 3.2%, and the return on the HML portfolio (r,,,) is 4.8%. If

a =0,b =12¢ = —04,and d = 1.3, what is the stock’s predicted return?

Intermediate Problems 5-10
2-5 Expected Return: Discrete Distribution

A stock’s return has the following distribution:

Demand for the Probability of This Rate of Return if
Company'’s Products Demand Occurring  This Demand Occurs (%)
Weak 0.1 —50%
Below average 0.2 -5
Average 0.4 16
Above average 0.2 25
Strong 0.1 60
1.0

Calculate the stock’s expected return and standard deviation.

2-6 Expected Returns: Discrete Distribution
The market and Stock J have the following probability distributions:

Probability f r,
0.3 15% 20%
0.4 9 5
0.3 18 12

a. Calculate the expected rates of return for the market and Stock J.

b. Calculate the standard deviations for the market and Stock J.
2-7 Required Rate of Return

Suppose r,, = 5%, r,, = 10%, and r, = 12%.

a. Calculate Stock A’s beta.

b. If Stock A’s beta were 2.0, then what would be A’s new required rate of
return?
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2-8 Required Rate of Return

As an equity analyst you are concerned with what will happen to the required

return to Universal Toddler’s stock as market conditions change. Suppose

I, = 5%, r,, = 12%, and bUT = 1.4.

a. Under current conditions, what is r,, the required rate of return on UT
stock?

b. Now suppose r,, (1) increases to 6% or (2) decreases to 4%. The slope of
the SML remains constant. How would this affect r,, and r,?

c. Now assume r,, remains at 5% but r,, (1) increases to 14% or (2) falls to
11%. The slope of the SML does not remain constant. How would these
changes affect r ?

2-9 Portfolio Beta

Your retirement fund consists of a $5,000 investment in each of 15 differ-
ent common stocks. The portfolio’s beta is 1.20. Suppose you sell one of the
stocks with a beta of 0.8 for $5,000 and use the proceeds to buy another
stock whose beta is 1.6. Calculate your portfolio’s new beta.

2-10 Portfolio Required Return

Suppose you manage a $4 million fund that consists of four stocks with the
following investments:

Stock Investment Beta
A $ 400,000 1.50
B 600,000 —0.50
C 1,000,000 1.25
D 2,000,000 0.75

If the market’s required rate of return is 14% and the risk-free rate is 6%,
what is the fund’s required rate of return?

Challenging Problems 11-14
2-11 Portfolio Beta

You have a $2 million portfolio consisting of a $100,000 investment in each
of 20 different stocks. The portfolio has a beta of 1.1. You are considering
selling $100,000 worth of one stock with a beta of 0.9 and using the proceeds
to purchase another stock with a beta of 1.4. What will the portfolio’s new
beta be after these transactions?

2-12 Required Rate of Return

Stock R has a beta of 1.5, Stock S has a beta of 0.75, the expected rate of
return on an average stock is 13%, and the risk-free rate is 7%. By how
much does the required return on the riskier stock exceed that on the less
risky stock?
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2-13 Historical Realized Rates of Return

You are considering an investment in either individual stocks or a portfolio
of stocks. The two stocks you are researching, Stock A and Stock B, have the
following historical returns:

Year r r

A B
2014 —20.00% —5.00%
2015 42.00 15.00
2016 20.00 —13.00
2017 —8.00 50.00
2018 25.00 12.00

a. Calculate the average rate of return for each stock during the 5-year period.

b. Suppose you had held a portfolio consisting of 50% of Stock A and 50%
of Stock B. What would have been the realized rate of return on the
portfolio in each year? What would have been the average return on the
portfolio during this period?

c. Calculate the standard deviation of returns for each stock and for the
portfolio.

d. Suppose you are a risk-averse investor. Assuming Stocks A and B are
your only choices, would you prefer to hold Stock A, Stock B, or the
portfolio? Why?

2-14 Historical Returns: Expected and Required Rates of Return
You have observed the following returns over time:

Year Stock X Stock Y Market

2014 14% 13% 12%
2015 19 7 10
2016 —16 =5 =12
2017 3 1 1
2018 20 1" 15

Assume that the risk-free rate is 6% and the market risk premium is 5%.

a. What are the betas of Stocks X and Y?

b. What are the required rates of return on Stocks X and Y?

c. What is the required rate of return on a portfolio consisting of 80% of
Stock X and 20% of Stock Y?

SPREADSHEET PROBLEM

2-15 Evaluating Risk and Return

Start with the partial model in the file Ch02 P15 Build a Model.xIsx on the
P40 2 textbook’s Web site. The file contains hypothetical data for working this
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Year
2018
2017
2016
2015
2014
2013
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problem. Goodman Corporation’s and Landry Incorporated’s stock prices and
dividends, along with the Market Index, are shown here. Stock prices are
reported for December 31 of each year, and dividends reflect those paid dur-
ing the year. The market data are adjusted to include dividends.

Goodman Corporation Landry Incorporated Market Index

Stock Price Dividend Stock Price Dividend Includes Dividends

$25.88 $1.73 $73.13 $4.50 17,495.97
2213 1.59 78.45 4.35 13,178.55
24.75 1.50 73.13 413 13,019.97
16.13 1.43 85.88 3.75 9,651.05
17.06 1.35 90.00 3.38 8,403.42
11.44 1.28 83.63 3.00 7,058.96

a. Use the data given to calculate annual returns for Goodman, Landry, and
the Market Index, and then calculate average annual returns for the two
stocks and the index. (Hint: Remember, returns are calculated by sub-
tracting the beginning price from the ending price to get the capital gain
or loss, adding the dividend to the capital gain or loss, and then divid-
ing the result by the beginning price. Assume that dividends are already
included in the index. Also, you cannot calculate the rate of return for
2013 because you do not have 2012 data.)

b. Calculate the standard deviations of the returns for Goodman, Landry, and
the Market Index. (Hint: Use the sample standard deviation formula given
in the chapter, which corresponds to the STDEV function in Excel.)

c. Construct a scatter diagram graph that shows Goodman’s returns on the
vertical axis and the Market Index’s returns on the horizontal axis. Con-
struct a similar graph showing Landry’s stock returns on the vertical axis.

d. Estimate Goodman’s and Landry’s betas as the slopes of regression lines
with stock return on the vertical axis (y-axis) and market return on the
horizontal axis (x-axis). (Hint: Use Excel’s SLOPE function.) Are these
betas consistent with your graph?

e. The risk-free rate on long-term Treasury bonds is 6.04%. Assume that
the market risk premium is 5%. What is the required return on the mar-
ket? Now use the SML equation to calculate the two companies’ required
returns.

f. If you formed a portfolio that consisted of 50% Goodman stock and 50%
Landry stock, what would be its beta and its required return?

g. Suppose an investor wants to include some Goodman Industries stock in
his portfolio. Stocks A, B, and C are currently in the portfolio, and their
betas are 0.769, 0.985, and 1.423, respectively. Calculate the new port-
folio’s required return if it consists of 25% Goodman, 15% Stock A, 40%
Stock B, and 20% Stock C.

109



110 Part 1

Assume that you recently graduated and landed a job as
a financial planner with Cicero Services, an investment
advisory company. Your first client recently inherited
some assets and has asked you to evaluate them. The
client owns a bond portfolio with $1 million invested in
zero coupon Treasury bonds that mature in 10 years.#
The dlient also has $2 million invested in the stock of
Blandy, Inc., a company that produces meat-and-potatoes
frozen dinners. Blandy’s slogan is, “Solid food for shaky
times.”

Unfortunately, Congress and the president are
engaged in an acrimonious dispute over the budget
and the debt ceiling. The outcome of the dispute,
which will not be resolved until the end of the year, will
have a big impact on interest rates one year from now.
Your first task is to determine the risk of the client’s
bond portfolio. After consulting with the economists
at your firm, you have specified five possible scenarios
for the resolution of the dispute at the end of the year.
For each scenario, you have estimated the probability
of the scenario occurring and the impact on interest
rates and bond prices if the scenario occurs. Given this
information, you have calculated the rate of return on
10-year zero coupon Treasury bonds for each scenario.
The probabilities and returns are shown here:

Return on a 10-Year
Zero Coupon

Probability of  Treasury Bond during

Scenario Scenario the Next Year

Worst Case 0.10 —14%

Poor Case 0.20 —4%

Most Likely 0.40 6%

Good Case 0.20 16%

Best Case 0.10 26%
700

You have also gathered historical returns for the past
10 years for Blandy and Gourmange Corporation (a pro-
ducer of gourmet specialty foods), and the stock market.

“The total par value at maturity is $1.79 million and yield to
maturity is about 6%, but that information is not necessary for this
mini case.

Fundamental Concepts of Corporate Finance

Historical Stock Returns

Year Market Blandy Gourmange
1 30% 26% 47%
2 7 15 =54
3 18 —14 15
4 -22 —15 7
5 —14 2 —28
6 10 —18 40
7 26 42 17
8 -10 30 —23
9 =3} —32 -4

10 38 28 75

Average 8.0% ? 9.2%

return:

Standard 20.1% ? 38.6%

deviation:

Correlation 1.00 ? 0.678

with the

market:

Beta: 1.00 ? 1.30

The risk-free rate is 4%, and the market risk
premium is 5%.

a. What are investment returns? What is the return
on an investment that costs $1,000 and is sold
after 1 year for $1,060?

b. Graph the probability distribution for the bond
returns based on the 5 scenarios. What might the
graph of the probability distribution look like if
there were an infinite number of scenarios (i.e.,
if it were a continuous distribution and not a dis-
crete distribution)?

c. Use the scenario data to calculate the expected
rate of return for the 10-year zero coupon Trea-
sury bonds during the next year.

d. What is the stand-alone risk? Use the scenario
data to calculate the standard deviation of the
bond'’s return for the next year.

e. Your client has decided that the risk of the bond
portfolio is acceptable and wishes to leave it as it
is. Now your client has asked you to use histor-
ical returns to estimate the standard deviation of
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Chapter 2

you could have eliminated by diversifying?

j. According to the Capital Asset Pricing Model,
what measures the amount of risk that an indi-
vidual stock contributes to a well-diversified port-
folio? Define this measurement.

r.

Risk and Return: Part | 111

Blandy’s stock returns. (Note: Many analysts use 4 k. What is the Security Market Line (SML)? How is
to 5 years of monthly returns to estimate risk, and beta related to a stock’s required rate of return?
many use 52 weeks of weekly returns; some even |. Calculate the correlation coefficient between
use a year or less of daily returns. For the sake of Blandy and the market. Use this and the previously
simplicity, use Blandy’s 10 annual returns.) calculated (or given) standard deviations of
. Your client is shocked at how much risk Blandy stock Blandy and the market to estimate Blandy's beta.
has and would like to reduce the level of risk. You Does Blandy contribute more or less risk to a well-
suggest that the client sell 25% of the Blandy stock diversified portfolio than does the average stock?
and create a portfolio with 75% Blandy stock and Use the SML to estimate Blandy’s required return.
25% in the high-risk Gourmange stock. How do  m. Show how to estimate beta using regression analysis.
you suppose the client will react to replacing some  n. (1) Suppose the risk-free rate goes up to 7%.
of the Blandy stock with high-risk stock? Show the What effect would higher interest rates have on
client what the proposed portfolio return would the SML and on the returns required on high-
have been in each year of the sample. Then calcu- risk and low-risk securities? (2) Suppose instead
late the average return and standard deviation using that investors’ risk aversion increased enough
the portfolio’s annual returns. How does the risk of to cause the market risk premium to increase to
this two-stock portfolio compare with the risk of 8%. (Assume the risk-free rate remains constant.)
the individual stocks if they were held in isolation? What effect would this have on the SML and on
. Explain correlation to your client. Calculate the esti- returns of high- and low-risk securities?
mated correlation between Blandy and Gourmange. 0. Your client decides to invest $1.4 million in Blandy
Does this explain why the portfolio standard devia- stock and $0.6 million in Gourmange stock. What
tion was less than Blandy'’s standard deviation? are the weights for this portfolio? What is the
. Suppose an investor starts with a portfolio con- portfolio’s beta? What is the required return for
sisting of one randomly selected stock. As more this portfolio?
and more randomly selected stocks are added to  p. Jordan Jones (JJ) and Casey Carter (CC) are port-
the portfolio, what happens to the portfolio’s risk? folio managers at your firm. Each manages a
i. (1) Should portfolio effects influence how inves- well-diversified portfolio. Your boss has asked for
tors think about the risk of individual stocks? your opinion regarding their performance in the
(2) If you decided to hold a one-stock portfolio past year. J)'s portfolio has a beta of 0.6 and had
and consequently were exposed to more risk than a return of 8.5%; CC's portfolio has a beta of 1.4
diversified investors, could you expect to be com- and had a return of 9.5%. Which manager had
pensated for all of your risk; that is, could you better performance? Why?
earn a risk premium on that part of your risk that ~ g. What does market equilibrium mean? If equilib-

rium does not exist, how will it be established?
What is the Efficient Markets Hypothesis (EMH),
and what are its three forms? What evidence sup-
ports the EMH? What evidence casts doubt on
the EMH?

aelected additional casesa

The following cases from CengageCompose cover Brigham-Buzzard Series:
many of the concepts discussed in this chapter and are

available at compose.cengage.com.

Case 2, "Powerline Network Corporation
(Risk and Return).”

Klein-Brigham Series:
Case 2, "Peachtree Securities, Inc. (A).”
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The textbook’s Web
site contains an
Excel file that will
guide you through
the chapter’s
calculations. The file
for this chapter is
Ch03 Tool Kit.xlsx,
and we encourage
you to open the file
and follow along as
you read the chapter.

Pricing Theory model.

BEGINNING-OF-CHAPTER QUESTIONS

il

As you read the chapter, consider how you would answer
the following questions. You should not necessarily be
able to answer the questions before you read the chapter.
Rather, you should use them to get a sense of the issues
covered in the chapter. After reading the chapter, you
should be able to give at least partial answers to the ques-
tions, and you should be able to give better answers after
the chapter has been discussed in class. Note, too, that it
is often useful, when answering conceptual questions, to
use hypothetical data to illustrate your answer. We illus-
trate the answers with an Excel model that is available on
the textbook’s Web site. Accessing the model and work-
ing through it is a useful exercise, and it provides insights
that are useful when answering the questions.

3.

Risk and RBetumn: Part ||

n Chapter 2, we presented the key elements of risk and return analysis. There
we saw that much of a stock’s risk can be eliminated by diversification, so
rational investors should hold portfolios of stocks rather than shares of a single
stock. We also introduced the Capital Asset Pricing Model (CAPM), which links
risk and required rates of return and uses a stock’s beta coefficient as the rel-
evant measure of risk. In this chapter, we extend these concepts and explain
portfolio theory. We then present an in-depth treatment of the CAPM, including
a more detailed look at how betas are calculated. We also describe the Arbitrage

In general terms, what is the Capital Asset
Pricing Model (CAPM)? What assumptions were
made when it was derived?

Define the terms covariance and correlation
coefficient. How are they related to one another,
and how do they affect the required rate of return
on a stock? Would correlation affect its required
rate of return if a stock were held (say, by the com-
pany’s founder) in a one-asset portfolio?

What is an efficient portfolio? What is the
Capital Market Line (CML), how is it related to
efficient portfolios, and how does it interface with
an investor’s indifference curve to determine the
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Chapter 3

investor's optimal portfolio? Is it possible that two
rational investors could agree as to the specifica-
tions of the Capital Market Line, but one would
hold a portfolio heavily weighted with Treasury
securities while the other held only risky stocks
bought on margin?

4. What is the Security Market Line (SML) ? What
information is developed in the Capital Market
Line analysis and then carried over and used to
help specify the SML? For practical applications
as opposed to theoretical considerations, which is
more relevant, the CML or the SML?

5. What is the difference between a historical beta,
an adjusted beta, and a fundamental beta?

n Chapter 1, we told you that managers should strive

to make their firms more valuable and that the value
of a firm is determined by the size, timing, and risk of its
free cash flows (FCF). In Chapter 2, we discussed risk,
which affects WACC and value. Now we provide addi-
tional insights into how to manage a portfolio’s risk and
measure a firm’s risk.

Risk and Return: Part Il 113

Does it matter which beta is used, and if so, which
is best?

Has the validity of the CAPM been confirmed
through empirical tests?

What is the difference between a diversifiable risk
and a nondiversifiable risk? Should stock portfolio
managers try to eliminate both types of risk?

If a publicly traded company has a large number
of undiversified investors, along with some who
are well diversified, can the undiversified investors
earn a rate of return high enough to compensate
them for the risk they bear? Does this affect the
company'’s cost of capital?

Intrinsic Value, Risk,

and Return

Net operating B Required investments
profit after taxes in operating capital

Free cash flow
(FCF)

FCF, FCF,
Value = +
(1+WACC)! (1+WACC)2

FCF.,
(1+WACC)~

> of
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14 Part 1 Fundamental Concepts of Corporate Finance

3-1 Efficient Portfolios

Recall from Chapter 2 the important role in portfolio risk that is played by the cor-
relation between assets. One important use of portfolio risk concepts is to select
efficient portfolios, defined as those portfolios that provide the highest expected
return for any specified level of risk—or the lowest degree of risk for any specified
level of return. We begin with the two-asset case and then extend it to the general
case of N assets.

3-1a The Two-Asset Case

Consider two assets, A and B. Suppose we have estimated the expected returns
(t, and 1), the standard deviations (o, and o,) of returns, and the correlation coef-
ficient (p,,) for returns.' The expected return and standard deviation (SD) for a
portfolio containing these two assets are:

t=wit, + (01— w)i (3-1)

(3-2)

and

Portfolio SD = o, = \/wf\crf\ + (1 —w,)o} + 2w, (1 —w,)p,,0,0,

Here w, is the fraction of the portfolio invested in Security A, so (1 — WA) is the
fraction invested in Security B.

To illustrate, suppose we can allocate our funds between A and B in any pro-
portion. Suppose Security A has an expected rate of return of ¥, = 5% and a stan-
dard deviation of returns of o, = 4%, while fB = 8% and o, = 10%. Our first task
is to determine the feasible set of portfolios, which are the ones that are attain-
able given the risk and expected return of Securities A and B. The second step is to
examine the attainable set of portfolios and select the efficient subset.

To construct the attainable set, we need data on the degree of correlation
between the two securities’ expected returns, p,,. Let us work with three different
assumed degrees of correlation—namely, p,, = +1.0, p,, = 0, and p,, = —1.0—and
use them to develop the portfolios’ expected returns, fp, and standard deviations, o,
(Of course, only one correlation can exist; our example simply shows three alterna-
tive situations that could occur.)

To calculate T, we use Equation 3-1: Substitute the given values for f, and f,, and
then calculate fp for different values of w,. For example, if w, = 0.75, then fp = 5.75%:

bo=w,I+ (1 —w,i,

= 0.75(5%) + 0.25(8%) = 5.75%

Other values of fp are found similarly and are shown in the third column of
Figure 3-1.

!See Chapter 2 for definitions using historical data to estimate the expected return, standard deviation,
covariance, and correlation.
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FIGURE 3-1 f and o_under Various Assumptions

A B C D [ E | F
| 143) Proportion of Proportion of
| 144 Portfolio in Portfolio in %
| 145] Security A Security B R Case I Case II Case III
146]  (Value ofw,) |(Valueof1 — w,) T Pap= 110 pg=0.0 pyg=-—-10
147 1.00 0.00 5.00% 4.0% 4.0% 4.0%
148 0.86 0.14 5.41% 4.8% 3.7% 2.1%
[149] 0.75 0.25 5.75% 5.5% 3.9% 0.5%
150 0.71 0.29 5.86% 5.7% 4.0% 0.0%
151 0.50 0.50 6.50% 7.0% 5.4% 3.0%
152 0.25 0.75 7.25% 8.5% 7.6% 6.5%
153 0.00 1.00 8.00% 10.0% 10.0% 10.0%

Note: See the file Ch03 Tool Kit.xIsx. Numbers are reported as rounded values for clarity but are calculated using Excel’s full precision. Thus,
intermediate calculations using the figure’s rounded values will be inexact.

Next, we use Equation 3-2 to find o, Substitute the given values for o,, o, and
p,p and then calculate o, for different values of w,. For example, if p,, = 0O and w, =
0.75, then o = 3.9%: See Ch03 Tool Kit.xIsx on

the textbook’s Web site
o, = \/wiof\ + (1 — w0l + 2w,(1 — w,)p,,0,0, for all calculations.

’ /) ‘ )

= V/(0.75%(0.04%) + (1 — 0.75)2(0.10%) + 2(0.75)(1 — 0.75)(0)(0.04)(0.10)

=1/0.0009 + 0.000625 + 0 = 1/0.001525 = 0.039 = 3.9%

Figure 3-1 gives fp and o values for several different value of w,; Figure 3-2
plots t and o _for each set of weights and correlations. For any given set of weights,
the graphs show the feasible set of portfolios. Note the following points:

1. Panel A shows the feasible expected portfolio returns for three different val-
ues of correlation: (1) Case 1, with p,, = +1; (2) Case 2, with p,, = 0; and
(3) Case 3, with p,, = —1. Notice that these graphs are identical for each of
the three cases: The portfolio return, ?p, is a linear function of w,, and it does
not depend on the correlation coefficients. This is also seen from the fp column
in Figure 3-1. This should not be surprising, because Equation 3-1 shows that
a portfolio’s expected return is a weighted average of the individual expected
returns.

2. Panel B shows how risk is affected by the asset mix in the portfolio. For Case 1,
where p,, = +1, portfolio risk (o ) changes linearly as the portfolio weights
change. In other words, portfolio risk is a weighted average of the individual
standard deviations. However, the graphs for Cases 2 and 3 paint a very dif-
ferent picture. Portfolio risk is a nonlinear function of the weights, with the
risk for these cases being lower than the risk for Case 1. This shows that if the
stocks are not perfectly positively correlated (i.e., p,, # +1), then combining
stocks in a portfolio can diversify away some of its risk. In fact, if p,, = —1,
then risk can be completely diversified away! Thus, a portfolio’s risk (crp), unlike
a portfolio’s expected return (fp), does depend on correlation.
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FIGURE 3-2 lllustrations of Portfolio Returns, Risk, and the Feasible

Set of Portfolios

Panel A: Expected Returns (F,)
Case 1:pg = + 1

7(%)

100%A Portfolio 100%B 100%A Portfolio 100%B 100%A Portfolio 100%B
Allocation Allocation Allocation

Panel B: Risk (Standard Deviation of Returns, cp)

Case l:pyg =+ 1 Case2:p,, =0 Case3ipys = —1

Up(%) O'p(%)

100%A Portfolio 100%B 100%A Portfolio 100%B 100%A Portfolio 100%B
Allocation Allocation Allocation

Panel C: Risk vs. Return for Feasible Portfolios (rp Vs. 0'p)

Case l:pg = +1 Case2:p,, =0 Case3ipys = —1
(%) (%) (%)
Y
8 / B 8 (-OB Ny B
s oa sYSen 5 A
1 1 L 1
0 4 10 0 4 10 0 4 10
Risk, (%) Risk, (%) Risk, (%)

3. Panel C has graphs plotting a portfolio’s expected return versus its risk. Unlike
the other panels, which plotted return and risk versus the portfolio’s composi-
tion, each of these three graphs in Panel C is plotted from pairs of fp and o,
For example, Point A (in the first graph of Panel C) is the point fp = 50p and
o, = 4%, corresponding to w, = 100% from Panels A and B for Case 1 (i.e., p,, =
+1). Notice that the relationship between risk and return is linear for Case 1 but
not for Cases 2 and 3 in which correlation is not equal to +1.

4. Are all portfolios in the feasible set equally good? The answer is “No.” Only
that part of the feasible set from Y to B in Cases 2 and 3 is defined as efficient.
The part from A to Y is inefficient because, for any degree of risk on the line
segment AY, a higher return can be found on segment YB. Thus, no rational
investor would hold a portfolio that lies on segment AY. In Case 1, however, the
entire feasible set is efficient—no combination of the securities can be ruled out.

5. We rarely encounter p,, = —1.0, 0.0, or +1.0. Generally, p,, is in the range
of +0.3 to +0.6 for most stocks. Case 2 (zero correlation) produces graphs that,
pictorially, most closely resemble real-world examples.
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Chapter 3 Risk and Return: Part Il 117

From these examples we see that in one extreme case (p = —1.0), risk can be
diversified away completely, while in the other extreme case (p = +1.0), higher
expected returns always have higher risk. Between these extremes, combining two
stocks into a portfolio can reduce but does not eliminate the risk inherent in the
individual stocks.

Panel C of Figure 3-2 shows that there exists a minimum possible risk portfolio
(Y) for Cases 2 and 3 (i.e., for p # +1.0). How can we determine the weights for the
minimum risk portfolio? Differentiate Equation 3-2 with respect to w,, set the
derivative equal to zero, and then solve for w,. This identifies the fraction of
the portfolio that should be invested in Security A if we wish to form the least-risky

portfolio. Here is the equation:
0405 — PrgTa e

2 2 —
o, t o, = 2p,,0,0,

Minimum risk portfolio: w, =

A value of w, that is negative means that Security A is sold short; if w, is
greater than 1, B is sold short. In a short sale, you borrow shares of stock from a
broker and then sell them, expecting to buy shares of stock back later (at a lower
price) in order to repay the person from whom you borrowed the stock. If you sell
short and the stock price rises, then you lose, but you win if the price declines. If the
stock pays a dividend, you must pay the dividend to the broker, who passes it on to
the client who provided the shares. Therefore, selling a share short is like owning a
negative share of stock.

To find the minimum risk portfolio if short sales are not used, limit w, to the
range O to +1.0; that is, if the solution value is w, > 1.0, set w, to 1.0, and if w,
is negative, set w, to 0.0.

3-1b The N-Asset Case

The same principles from the two-asset case also apply when the portfolio is com-
posed of N assets. Here is the notation for the N-asset case: The percentage of the
investment in asset i (the portfolio weight) is w,, the expected return for asset i is fi,
the standard deviation of asset i is o, and the correlation between asset i and asset
j is p;. The expected return for a portfolio with N assets is then:

N (3-4)

fp = Ewifi

i=1

and the variance of the portfolio is:

o

N N

o’ = E E WW.O0O.p.

p 1] 1)
i=1j=1

For the case in which i = j, the correlation is p; = p; = 1. Notice also that when
i = j, the product 00, =00, = o’

One way to apply Equation 3-5 is to set up a table with a row and column
for each asset. Give the rows and columns labels showing the assets’ weights and
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118 Part 1 Fundamental Concepts of Corporate Finance

standard deviations. Then fill in each cell in the table by multiplying the values in
the row and column headings by the correlation between the assets, as shown here:

w,o, w0, W;0,
(1) 2 (3
w,c, (1) W,0,W,0p, = Wi W,0W,0,p,, W10, W3050,5
w,o, (2) W,0,W, 0P W,0,W,0,p,, = W05 W,0,W,0.p,.
w0, (3) W30,W,0,p5, W30,W,0,p3, W0 W0 0., = Wio3

The portfolio variance is the sum of the nine cells. For the diagonal, we have
substituted the values for the case in which i = j. Notice that some of the cells have
identical values. For example, the cell for Row 1 and Column 2 has the same value
as the cell for Column 1 and Row 2. This suggests an alternative formula:

N N N (3-5a)
o= Y wor+ 3> wowap,
i=

i=1j=1
j#Fi

The main thing to remember when calculating portfolio standard deviations is
simply this: Do not leave out any terms. Using a table like the one shown here can help.

What does the term “attainable set” mean?
Within this set, which portfolios are “efficient”?

Stock A has an expected return of 10% and a standard deviation of
( ) 35%. Stock B has an expected return of 15% and a standard deviation
of 45%. The correlation coefficient between Stocks A and B is 0.3.
What are the expected return and standard deviation of a portfolio
invested 60% in Stock A and 40% in Stock B? (12.0%; 31.5%)

3-2 Choosing the Optimal Portfolio

With only two assets, the feasible set of portfolios is a line or curve, as shown in
Figure 3-2, Panel C. However, by increasing the number of assets, we obtain an
area, such as the shaded region in Figure 3-3. Points A, H, G, and E represent single
securities (or portfolios containing only one security). All the other points in the
shaded area and its boundaries, which comprise the feasible set, represent portfolios
of two or more securities. Each point in this area represents a particular portfolio
with a risk of o, and an expected return of fp. For example, Point X represents one
such portfolio’s risk and expected return, as does each of Points B, C, and D.

Given the full set of potential portfolios that could be constructed from the
available assets, which portfolio should actually be held? This choice involves two
separate decisions: (1) determining the efficient set of portfolios and (2) choosing
from the efficient set the single portfolio that is best for the specific investor.
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FIGURE 3-3 The Efficient Set of Investments

Expected Portfolio

Return, Fp

Efficient Set (BCDE)

G

Feasible, or
Attainable, Set

Risk, op

3-2a The Efficient Frontier

In Figure 3-3, the boundary line BCDE defines the efficient set of portfolios, which
is also called the efficient frontier.? Portfolios to the left of the efficient set are
not possible because they lie outside the attainable set. Portfolios to the right of
the boundary line (interior portfolios) are inefficient because some other portfolio
would provide either a higher return for the same degree of risk or a lower risk for
the same rate of return. For example, Portfolio X is dominated in this sense by all
portfolios on the curve CD.

3-2b Risk—Return Indifference Curves

Given the efficient set of portfolios, which specific portfolio should an investor
choose? To determine the optimal portfolio for a particular investor, we must know
the investor’s attitude toward risk as reflected in his or her risk-return trade-off
function, or indifference curve.

An investor’s risk-return trade-off function is based on the standard eco-
nomic concepts of utility theory and indifference curves, which are illustrated in
Figure 3-4. The curves labeled I, and I, represent the indifference curves of two
individuals, Ms. Y and Mr. Z. Ms. Y’s curve indicates indifference between the risk-
less 5% portfolio, a portfolio with an expected return of 6% but a risk of o, = 1.4%,
and so on. Mr. Z’s curve indicates indifference between a riskless 5% return, an
expected 6% return with risk of ¢ = 3.3%, and so on.

Note that Ms. Y requires a higher expected rate of return as compensation for
any given amount of risk; thus, Ms. Y is said to have more risk aversion than

2A computational procedure for determining the efficient set of portfolios was developed by Harry
Markowitz and first reported in his article “Portfolio Selection,” Journal of Finance, March 1952,
pp. 77-91. In this article, Markowitz developed the basic concepts of portfolio theory, and he later
won the Nobel Prize in economics for his work.
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FIGURE 3-4 Risk—Return Indifference Curves

Expected Rate
of Return, r
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Mr. Z. Her higher risk aversion causes Ms. Y to require a higher risk premium—
defined here as the difference between the 5% riskless return and the expected
return required to compensate for any specific amount of risk—than Mr. Z requires.
Thus, Ms. Y requires a risk premium (RP,) of 2.5% to compensate for a risk of o, =
3.3%, whereas Mr. Z’s risk premium for this degree of risk is only RP, = 1.0%. In
general, an indifference curve with a steeper slope means that the investor is more
risk averse. Thus, Ms. Y is more risk averse than Mr. Z.

Each individual has a “map” of indifference curves; the indifference maps for Ms. Y
and Mr. Z are shown in Figure 3-5. The higher curves denote a greater level of satisfac-
tion (or utility). Thus, L, is better than I, because, for any level of risk, Mr. Z has a higher
expected return and hence greater utility. An infinite number of indifference curves
could be drawn in the map for each individual, and each individual has a unique map.

3-2c¢ The Optimal Portfolio for an Investor

Figure 3-5 also shows the feasible set of portfolios for the two-asset case, under the
assumption that p,, = 0, as it was developed in Figure 3-2. The optimal portfolio
for each investor is found at the tangency point between the efficient set of port-
folios and one of the investor’s indifference curves. This tangency point marks the
highest level of satisfaction the investor can attain. Ms. Y, who is more risk averse
than Mr. Z, chooses a portfolio with a lower expected return (about 6%) but a risk
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FIGURE 3-5 Selecting the Optimal Portfolio of Risky Assets

Expected Rate
of Return, T
(%)

p

7 R

0 2 4 6 8 10
42 7. Risk, 07,(%)

of only o, = 4.20. Mr. Z picks a portfolio that provides an expected return of about
7.2% but has a risk of about o, = 7.1%. Ms. Y'’s portfolio is more heavily weighted
with the less risky security, while Mr. Z’s portfolio contains a larger proportion of
the more risky security.’

I What is the efficient frontier?

I What are indifference curves? S elJ 7-6412

I Conceptually, how does an investor choose his or her optimal portfolio?

*Ms. Y’s portfolio would contain 67% of Security A and 33% of Security B, whereas Mr. Z’s portfolio
would consist of 27% of Security A and 73% of Security B. These percentages can be determined with
Equation 3-1 by simply seeing what percentage of the two securities is consistent with ¥ = 6.0% and
7.2%. For example, w,(5%) + (1 — w,)(8%) = 7.2%, and, solving for w,, we obtain w, = 0.27 and
(1—w,)=0.73.
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3-3 The Basic Assumptions
of the Capital Asset
Pricing Model

The Capital Asset Pricing Model (CAPM), which was introduced in Chapter 2,
specifies the relationship between risk and required rates of return on assets when
they are held in well-diversified portfolios. The assumptions underlying the CAPM'’s
development are summarized in the following list.*

1. All investors focus on a single holding period, and they seek to maximize
the expected utility of their terminal wealth by choosing among alterna-
tive portfolios on the basis of each portfolio’s expected return and standard
deviation.

2. All investors can borrow or lend an unlimited amount at a given risk-free rate

of interest, ., and there are no restrictions on short sales of any asset.

3. All investors have identical estimates of the expected returns, varian-
ces, and covariances among all assets (that is, investors have homogeneous
expectations).

4. All assets are perfectly divisible and perfectly liquid (that is, marketable at the
going price).

5. There are no transaction costs.

6. There are no taxes.

7. All investors are price takers (that is, all investors assume that their own buying
and selling activity will not affect stock prices).

8. The quantities of all assets are given and fixed.

9. The market is in equilibrium in that the supply of each asset is equal to the
demand for each asset.

Theoretical extensions in the literature have relaxed some of these assump-
tions, and, in general, these extensions have led to conclusions that are
reasonably consistent with the basic theory. However, the validity of any model
can be established only through empirical tests, which we discuss later in the
chapter.

Selj Teat [ What are the key assumptions of the CAPM?

“The CAPM was originated by William F. Sharpe in his article “Capital Asset Prices: A Theory of
Market Equilibrium under Conditions of Risk,” Journal of Finance, September 1964, pp. 425-442.
Professor Sharpe won the Nobel Prize in economics for his work on capital asset pricing. The
assumptions inherent in Sharpe’s model were spelled out by Michael C. Jensen in “Capital Markets:
Theory and Evidence,” Bell Journal of Economics and Management Science, Autumn 1972,

pp. 357-398.
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3-4 The Capital Market Line
and the Security Market Line

Figure 3-5 showed the set of portfolio opportunities for the two-asset case, and it
illustrated how indifference curves can be used to select the optimal portfolio from the
feasible set. In Figure 3-6, we show a similar diagram for the many-asset case, but here
we also include a risk-free asset with a return r,.. By risk-free we mean default-free.
The riskless asset by definition has zero risk, ¢ = 0%, so it is plotted on the vertical axis.

The figure shows both the feasible set of portfolios of risky assets (the shaded
area) and a set of indifference curves (Iv L, I3) for a particular investor. Point N,
where indifference curve I is tangent to the efficient set, represents a possible port-
folio choice; it is the point on the efficient set of risky portfolios where the inves-
tor obtains the highest possible return for a given amount of risk and the smallest
degree of risk for a given expected return.

However, the investor can do better than Portfolio N by reaching a higher
indifference curve. In addition to the feasible set of risky portfolios, we now have
a risk-free asset that provides a riskless return, Tope Given the risk-free asset, inves-
tors can create new portfolios that combine the risk-free asset with a portfolio of
risky assets. This enables them to achieve any combination of risk and return on
the straight line connecting r,, with M, the point of tangency between that straight

FIGURE 3-6 Investor Equilibrium: Combining the Risk-Free Asset

with the Market Portfolio

Expected Rate

of Return, fp

Increasing

|
3 |

Risk, op
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124 Part 1 Fundamental Concepts of Corporate Finance

line and the efficient frontier of risky asset portfolios.” Some portfolios on the line
1.:MZ will be preferred to most risky portfolios on the efficient frontier BNME, so
the points on the line r,,MZ now represent the best attainable combinations of risk
and return.

Given the new opportunities along line r,,MZ, our investor will move from Point
N to Point R, which is on her highest attainable risk-return indifference curve. Note
that any point on the old efficient frontier BNME (except the point of tangency M)
is dominated by some point along the line r, MZ. In general, because investors can
purchase some of the risk-free security and some of the risky portfolio (M), it will be
possible to move to a point such as R. In addition, if the investor can borrow as well
as lend (lending is equivalent to buying risk-free debt securities) at the riskless rate
I.» then it is possible to move out on the line segment MZ; an investor would do so
if his or her indifference curve were tangent to r,,MZ, to the right of Point M.

All investors should hold portfolios lying on the line r,,MZ under the condi-
tions assumed in the CAPM. This implies that they should hold portfolios that are
combinations of the risk-free security and the risky Portfolio M. Thus, the addition
of the risk-free asset totally changes the efficient set: The efficient set now lies
along line r,, MZ rather than along the curve BNME. Note also that if the capital

“The risk-return combinations between a risk-free asset and a risky asset (a single stock or a portfolio
of stocks) will always be linear. To see this, consider the following equations, which were developed
earlier, for return (fp) and risk (cp) for any combination w,, and (1 — w):

f«p = Wl + (1= WRF)fM (3_1 a)
_ 3-2a
Op = \/wﬁpo-ﬁl-‘ (1 = weloy + 2w (1 — wRF)pRF.MURFUM

Equation 3-1a is linear. As for Equation 3-2a, we know that Tep is the risk-free asset, so O = 0;
hence, o}, is also zero. Using this information, we can simplify Equation 3-2a as follows:

o, = VI = wolo? = (1 - w o, (3-2b)

Thus, o, is also linear in w,, when a riskless asset is combined with a portfolio of risky assets.

If expected returns, as measured by fp, and risk, as measured by o, are both linear functions of
W,,» then the relationship between fp and o, when graphed as in Figure 3-6, must also be linear. For
example, if 100% of the portfolio is invested in r . with a return of 8%, then the portfolio return will
be 8% and o, will be 0. If 100% is invested in M with r,, = 12% and o,, = 10%, then o, = 1.0(10%) =
10% and fp = 0(8%) + 1.0(12%) = 12%. If 50% of the portfolio is invested in M and 50% in the risk-
free asset, then o, = 0.5(10%) = 5% and ?p = 0.5(8%) + 0.5(12%) = 10%. Plotting these points will
reveal the linear relationship given as r, ,MZ in Figure 3-6.
°An investor who is highly risk averse will have a steep indifference curve and will end up holding
only the riskless asset or perhaps a portfolio at a point such as R (i.e., holding some of the risky market
portfolio and some of the riskless asset). An investor who is only slightly averse to risk will have a
relatively flat indifference curve, which will cause her to move out beyond M toward Z,
borrowing to do so. This investor might buy stocks on margin, which means borrowing and using
the stocks as collateral. If individuals’ borrowing rates are higher than r,, then the line r, MZ will tilt
down (i.e., be less steep) beyond M. This condition would invalidate the basic CAPM, or at least require
it to be modified. Therefore, the assumption of being able to borrow or lend at the same rate is crucial
to CAPM theory.

and
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Chapter 3 Risk and Return: Part I 125

market is to be in equilibrium, then M must be a portfolio that contains every risky
asset in exact proportion to that asset’s fraction of the total market value of all
assets. In other words, if Security i is X percent of the total market value of all secu-
rities, then X percent of the market portfolio M must consist of Security i. (That is,
M is the market value-weighted portfolio of all risky assets in the economy.) Thus,
all investors should hold portfolios that lie on the line r,,MZ, with the particular
location of a given individual’s portfolio being determined by the point at which his
indifference curve is tangent to the line.

The line r,, MZ in Figure 3-6 is called the Capital Market Line (CML). It has
an intercept of r,, and a slope of (t,, — r,,)/o,,.” The equation for the Capital Market

Line may be expressed as follows:
fM ~ Tie (3-6)
e | =—— g,

CML: t =
P

The expected rate of return on an efficient portfolio is equal to the riskless rate plus
a risk premium that is equal to (¢, — r.)/o,, multiplied by the portfolio’s standard
deviation, o . Thus, the CML specifies a linear relationship between an efficient
portfolio’s expected return and risk, where the slope of the CML is equal to the
expected return on the market portfolio of risky stocks () minus the risk-free rate
(r.;), which is called the market risk premium, all divided by the standard devia-
tion of returns on the market portfolio, o;:

Slope of the CML = (t,, — r..)/0,,

For example, suppose I = 10%, fM = 15%, and o, = 15%. In this case, the

slope of the CML would be (15% — 10%)/15% = 0.33, and if a particular efficient
portfolio had o, = 109, then its fp would be:

f’p = 10% + 0.33(10%) = 13.3%

A (riskier) portfolio with o, = 20% would have t I = 10% + 0. 33(20%) = 16.6%.

The CML is graphed in Flgure 3-7. Itis a stralght line with an intercept at r,
and a slope equal to the market risk premium (t,, — r.,) divided by o,,. The slope of
the CML reflects the aggregate attitude of 1nvestors toward risk.

Recall that an efficient portfolio is well diversified; hence, all of its unsystem-
atic risk has been eliminated, and its only remaining risk is market risk. Therefore,
unlike individual stocks, the risk of an efficient portfolio is measured by its standard
deviation, o, The CML equation specifies the relationship between risk and return
for such efficient portfolios—that is, for portfolios that lie on the CML—and in the
CML equation and graph, risk is measured by portfolio standard deviation.

The CML specifies the relationship between risk as measured by standard devia-
tion and expected return for an efficient portfolio, but investors and managers are
more concerned about the relationship between risk and required return for

"Recall that the slope of any line is measured as AY/AX, or the change in height associated with a
given change in horizontal distance. Here, Ter is at O on the horizontal axis, so AX = g, —0=o0,
The vertical axis difference associated with a change from r, to f,, is f,, — r,,. Therefore, slope

= AY/AX = (i, — 1)/0
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FIGURE 3-7 The Capital Market Line (CML)
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Note: We did not draw it in, but you can visualize the shaded space shown in Figure 3-6 in this
graph and the CML as the line formed by connecting r,. with the tangent to the shaded space.

individual assets.® To develop the risk-return relationship for individual securities, note
in Figure 3-6 that all investors are assumed to hold Portfolio M, so M must be the market
portfolio (i.e., the one that contains all stocks). Note also that M is an efficient portfolio,
so there are no attainable portfolios that have both a smaller standard deviation and a
larger expected return. These two observations can be combined using a little bit of alge-
bra to give the relationship between an individual stock’s expected return and its risk as:®

. (f, — 1) ( Covlr,r,)
r

i RE
o-M \ 0-M

—>
I

. Cov(r,r,)
e T (rM T o

The CAPM defines Company i’s beta coefficient, b, as follows:

Covariance between Stock i and the market  Cov(r,r,) &l

b' =
! Variance of market returns oy,
PO g
2 iM
g O
8Recall that an asset’s expected return is the return that an investor expects to receive from it, while the
required return is the minimum expected return that will induce the investor to hold the asset. Since
the CAPM assumes that markets are in equilibrium and all investors agree on expected returns, the
required return on a stock is equal to its expected return.
°For consistency with most investment textbooks, we let Cov(ri, rM] denote the covariance between the
returns of assets i and M. Using the notation in Chapter 2, we would have denoted the covariance as
COVi W For an accessible derivation of Equation 3-7, see Chapter 9 in Investments, 10th Edition (2014)
by Zvi Bode, Alex Kane, and Alan Marcus (McGraw Hill).
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Chapter 3 Risk and Return: Part I 127

Recall that the risk premium for the market, RP, is fM — I Using this defini-
tion and substituting Equation 3-8 into Equation 3-7 gives:

t=r, + (, — rJb, (3-9)

Equation 3-9 shows how expected return and beta should be related under the
CAPM assumptions. Since the CAPM also assumes markets are in equilibrium, it
must also be the case that each stock’s expected return, t, is equal to its required
return, r, and the market’s expected return, f,, is equal to its required return, r,,.
Noting this gives the Security Market Line (SML) equation that relates required

return to beta and the market risk premium:"*
. (3-10)

SML: 1, =r,, + (r, — r,Jb

r.. + (RP )b

RF i

17

M:

The SML tells us that an individual stock’s required return is equal to the risk-free
rate plus a premium for bearing risk. The premium for risk is equal to the risk pre-
mium for the market, RP , multiplied by the risk of the individual stock, as mea-
sured by its beta coefficient. The beta coefficient measures the amount of risk that
the stock contributes to the market portfolio.

Unlike the CML for a well-diversified portfolio, the SML tells us that the stan-
dard deviation (o) of an individual stock should not be used to measure its risk
because some of the risk as reflected by o, can be eliminated by diversification.
Beta reflects risk after taking diversification benefits into account, and so beta,
rather than o, is used to measure individual stocks’ risks to investors. Be sure to
keep in mind the distinction between the SML and the CML and why that distinc-
tion exists.

Draw a graph showing the feasible set of risky assets, the efficient
frontier, the risk-free asset, and the CML.

Write out the equation for the CML and explain its meaning.

Write out the equation for the SML and explain its meaning.

What is the difference between the CML and the SML? ( )

The standard deviation of stock returns of Park Corporation is
60%. The standard deviation of the market return is 20%. If the
correlation between Park and the market is 0.40, what is Park’s
beta? (1.2)

"You will see the market risk premium written as r,, — r,, and as t,, — r,.. These are the same under
the CAPM assumption that markets are in equilibrium. For practical purposes, though, only the
expected return on the market, fM, can be estimated from market data. See Web Extension 11A for a

discussion of how to estimate the expected return on the market.
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hat's the question The Wall Street Journal's Invest- k . 11 k

ment Dartboard Contest sought to answer by S 1 Or Luc ?
comparing the actual investment results of profes-
sional analysts against amateurs and dart throwers.
Here’s how the contest worked. First, The Wall Street

Journal (WSJ) picked four professional analysts, and
each of those pros formed a portfolio by picking four

necessarily, according to Burton Malkiel, an econom-
ics professor at Princeton and the author of the widely
stocks. Second, amateurs could enter the contest by .54 book A Random Walk Down Wall Street. Because

e-mailing their pick of a single stock to the WSJ, which
then picked four amateurs at random and combined
their choices to make a four-stock portfolio. Third, a

the dart-selected portfolios consist of randomly chosen
stocks, they should have average risk. However, the pros

. . \ consistently picked high-risk stocks. Because there was
group of WS/ editors formed a portfolio by throwing 5 | market during most of the contests, one would

four darts at the stock tables. At the beg!nning of egch expect high-risk stocks to outperform the average
contest, the WS/ announced the 6 resulting portfolios, stock. According to Malkiel, the pros’ performance
and at the end of 6 months, the paper announced the 4 be due as much to a rising market as to superior
results. The top two pros were invited back for the next a1 tical skills. The WS discontinued that contest in

contest. , 2002, so we can't know for sure whether Malkiel was
In 142 contests, the pros beat the darts 87 times and right or wrong.
lost 55 times. The pros also beat the Dow Jones Indus- Until early 2013, the WS/ ran a similar but simpler con-

trial Average (DJIA) in 54% of the contests. The pros had
an average return higher than that of the DJIA, the darts,
and the amateurs.

Do these results mean that skill is more important
than luck when it comes to investing in stocks? Not

test pitting six amateurs against six darts. Overall, read-
ers won 19 contests and the darts won 30. The WS/ now
offers tens of thousands of public investment games and
contests plus the ability to create your own game or con-
test at www.marketwatch.com/game.

3-5 Calculating Beta Coefficients

Equation 3-8 defines beta, but recall from Chapter 2 that this equation for beta is
also the formula for the slope coefficient in a regression of the stock return against
the market return. Therefore, beta can be calculated by plotting the historical returns
of a stock on the y-axis of a graph versus the historical returns of the market port-
folio on the x-axis and then fitting the regression line. In his 1964 article that set
forth the CAPM, Sharpe called this regression line the characteristic line. Thus, a
stock’s beta is the slope of its characteristic line.

In Chapter 2, we estimated MicroDrive’s beta using 4 years of monthly returns.
In this chapter, we estimate betas using 1 year of weekly returns because this is
another often used approach. In addition to estimating the beta of a company
in this chapter (Apple), we also estimate the beta of a mutual fund (Fidelity’s
Magellan Fund) to illustrate the impact that portfolio diversification has on confi-
dence intervals for estimated betas. In addition, we examine a modified estimation
approach using excess returns, which are the assets’ returns in excess of the risk-
free rate.
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3-5a Calculating the Beta Coefficient for a Single ’

Stock: Apple See Ch03 Tool Kit.xlsx on

Table 3-1 shows a summary of the data used in this analysis; the full data setis in the file 46 texthook’s Web site.
Ch03 Tool Kit.xIsx and has 52 weekly returns from September 21, 2015 to September 12,
2016. Table 3-1 shows the market returns (defined as the percentage price change of the
S&P 500), the stock returns for Apple, and the returns on the Magellan Fund (which is
a well-diversified portfolio). The table also shows the risk-free rate, defined as the yield
on a short-term (3-month) U.S. Treasury bill, which we will use later in this analysis.

As Table 3-1 shows, Apple had an average annual return of 7.7% during the
time period, while the market had an average annual return of 9.8%. As we noted
before, it is usually unreasonable to think that the future expected return for a
stock will equal its average historical return over a relatively short period, such as
52 weeks. However, we might well expect past volatility to be a reasonable estimate
of future volatility, at least during the next year. Observe that the standard deviation
for Apple’s return during this period was 29.7%, versus 13.6% for the market. Thus,
the market’s volatility is much less than that of Apple. This is what we would expect
because the market is a well-diversified portfolio, and thus much of its risk has
been diversified away. The correlation between Apple’s stock returns and the market
returns is about 0.63, which is a little higher than the correlation for a typical stock.

Figure 3-8 shows a plot of Apple’s returns against the market’s returns. We used
the Excel Trendline feature to plot the trendline and show the estimated regression
equation on the chart. We also used Excel’s regression analysis feature (Data, Data
Analysis, Regression) to estimate the regression equation. Table 3-2 reports some of
these regression results for Apple. Its estimated beta, which is the slope coefficient
in the regression, is about 1.37.

As with all regression results, Apple’s estimated beta of 1.37 is just an estimate,
not necessarily the true value of beta. Table 3-2 also shows the t-statistic and the prob-
ability that the true beta is zero. For Apple, this probability is approximately equal
to zero. This means that there is virtually a zero chance that the true beta is equal to
zero. Because this probability is less than 5%, statisticians would say that the slope

30 %

TABLE 3-1 Summary of Data for Calculating Beta (Weekly Returns from 9/21/2015 to 9/12/2016)

rRF'
i r Risk-Free Rate

Market Return r Fidelity Magel- (Yield on 3-Month

(S&P 500 Index)  Apple Return lan Fund Return T-Bill)
Average return 9.8% 7.7% 7.3% 0.23%
(annualized)
Standard deviation 13.6% 29.7% 14.7% 0.014%
(annual)
Correlation with 0.63 0.98 —0.08

market return, p

Note: See the file Ch03 Tool Kit.xIsx. Returns are based on adjusted prices from Yahoo! Finance, and T-bill yields are from the Federal
Reserve Bank of St. Louis's FRED® Economic Data.
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FIGURE 3-8  Calculating a Beta Coefficient for Apple
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Note: See the file Ch03 Tool Kit.xIsx.

TABLE 3-2 Regression Results for Calculating Beta

Lower 95% Upper 95%
Regression Probability Confidence Confidence
Coefficient  t-Statistic  of t-Statistic Interval Interval
Panel A: Apple (Market model)
Intercept —0.0011 —0.24 80.97% —-0.010 0.008
Slope (beta) 1.3735 5.73 0.00% 0.892 1.855
Panel B: Magellan Fund (Market model)
Intercept —0.0006 —0.95 34.61% —0.002 0.001
Slope (beta) 1.0549 32.28 0.00% 0.989 1.121
Panel C: Apple (CAPM: Excess returns)
Intercept —0.0011 —0.24 81.26% —-0.010 0.008
Slope (beta) 1.3733 5.73 0.00% 0.891 1.855

Note: The market model uses actual historical returns; the CAPM model uses returns in excess of the risk-free rate.

Note: See the file Ch03 Tool Kit.xIsx.
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coefficient, beta, is “statistically significant.” The output of the regression analysis also
gives us the 95% confidence interval for the estimate of beta. For Apple, the results
tell us that we can be 95% confident that the true beta is between 0.89 and 1.86. This
is an extremely wide range, but it is typical for most individual stocks. Therefore, the
regression estimate for the beta of any single company is highly uncertain.

Observe also that the points in Figure 3-8 are not clustered very tightly around
the regression line. Sometimes Apple does much better than the market; other times,
it does much worse. The R? value shown in the chart measures the degree of disper-
sion about the regression line. (Statistically speaking, it measures the proportion of
variation that is explained by the regression equation.) An R?of 1.0 indicates that
all points lie exactly on the line; in this case, all of the variation in the y-variable
is explained by the x-variable. The R? for Apple is about 0.40, which is typical of
individual stocks. This indicates that about 60% of the variation in Apple’s returns
is not explained by the overall market return.

Finally, note that the intercept shown in the regression equation displayed on
the chart is about —0.0011. Because the regression equation is based on weekly
data, this means that Apple had a —5.7% annual return that was not explained by
the CAPM model: —0.0011(52) = —0.057 = —5.7%. However, the regression results
in Table 3-2 also show that the probability of the t-statistic is 81% (which is much
greater than 5%), meaning that the “true” intercept might be zero even though the
estimated intercept was —0.0011. Therefore, most statisticians would say that this
intercept is not statistically significant: The returns of Apple are so volatile that we
cannot be sure the true intercept is not equal to zero. Translating statistician-speak
into plain English, this means that the part of Apple’s average weekly return that is
not explained by the CAPM could, in fact, be zero. Thus, the CAPM might very well
explain all of Apple’s average weekly returns.

3-5b The Market Model versus the CAPM

When we estimated beta, we used the following regression equation:

ri,t = ai + bi fM,t + ei,t (3_11)

where

fi’t = Historical (realized) rate of return on Stock i in period t.
fM,t = Historical (realized) rate of return on the market in period t.

a, = Vertical axis intercept term for Stock i.

b, = Slope, or beta coefficient, for Stock i.

e, = Random error, reflecting the difference between the actual return on Stock

iin a given period and the return as predicted by the regression line.

Equation 3-11 is called the market model, because it regresses the stock’s
return against the market’s return. However, the SML of the CAPM for realized

returns is a little different from Equation 3-11:
J+e (3-12)

SML for realized returns: L, =T+ bi(rM’t — T,

where fm is the historical (realized) risk-free rate in period t.
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In order to use the CAPM to estimate beta, we must rewrite Equation 3-12 as a
regression equation by adding an intercept, a,. The result is:

a fRF,t) =a + bi (FM,I - fRF,t) + € (3-13)

Therefore, to be theoretically correct when estimating beta, we should use the
stock’s return in excess of the risk-free rate as the y-variable and use the market’s
return in excess of the risk-free rate as the x-variable. We did this for Apple using
the data in ChO3 Tool Kit.xIsx (which are summarized in Table 3-1); the results
are reported in Panel C of Table 3-2. Note that there are no appreciable differences
between the results in Panel A, the market model, and in Panel C, the CAPM model.
This typically is the case, so we will use the market model in the rest of the book.

(r.

1

3-5¢ Calculating the Beta Coefficient for a Portfolio:
The Magellan Fund

Let’s calculate beta for Fidelity’s Magellan Fund, which is a well-diversified port-
folio. Figure 3-9 shows the plot of Magellan’s weekly returns versus the market’s
weekly returns. Note the differences between this chart and the one for Apple shown

FIGURE 3-9 Calculating a Beta Coefficient for Fidelity’s Magellan Fund
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Note: See the file Ch03 Tool Kit.xlIsx.
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Chapter 3 Risk and Return: Part I 133

in Figure 3-8. The points for Magellan are tightly clustered around the regression
line, indicating that the vast majority of Magellan’s variability is explained by the
stock market. The R? of over 0.94 confirms this visual conclusion. We can also see
from Table 3-1 that the Magellan Fund has a standard deviation of 14.7%, which is
similar to the 13.6% standard deviation of the market.

As Table 3-2 shows, Magellan’s estimated beta is 1.055 and the 95% confidence
interval is from 0.989 to 1.121, which is much tighter than the confidence interval
for Apple’s estimated beta. Magellan’s intercept is virtually zero, and the probability
of the intercept’s t-statistic is much greater than 5%. Therefore, the intercept is sta-
tistically insignificant, indicating that the CAPM explains the average weekly return
of the Magellan Fund very well.

3-6d Performance Measures

Mutual fund managers are often evaluated by their risk-adjusted performance. The
three most widely used measures are Jensen’s alpha, Sharpe’s reward-to-variability
ratio, and Treynor’s reward-to-volatility ratio.

s y ‘ .

See Ch03 Tool Kit.xlIsx
on the textbook’s Web
site for all calculations
for these performance
measures.

Jensen’s Alpha

Consider the intercept in the CAPM regression of excess returns, shown in
Equation 3-13 and repeated here for convenience:

(F, —Tp) =a + b

i REt ) + ei,t

M Trig

For regression equations that have an intercept, the error terms (e,) have an average
value of zero. Therefore, the estimated intercept, a, is the average return that is not
explained by the excess market return. In the context of portfolio performance, this
intercept is called Jensen’s alpha.

For the Magellan Fund, the intercept is —3.0% per year. (See Ch03 Tool Kit.xIsx
for all calculations.) This indicates that the Magellan Fund had slightly worse per-
formance than can be explained by the CAPM. However, statistically, this intercept
is not significantly different from zero. Its t-statistic is —0.95, which is so low a
value that it could happen about 35% of the time by chance even if the intercept
were truly zero. When this probability is greater than 5%, as is the case for Magellan,
then most statisticians would be reluctant to conclude that Magellan’s estimated
excess return of —3.0% is not actually equal to zero.

Sharpe’s Reward-to-Variability Ratio

Sharpe’s reward-to-variability ratio is defined as the portfolio’s average return
(in excess of the risk-free rate) divided by its standard deviation:

Ioave — TRrave (3-14)

o of (rp

Sharpe ratio =
Avg rRF,Avg)

The Sharpe ratio measures the amount of return per unit risk. For performance
evaluation, compare the Sharpe ratio of a portfolio with the Sharpe ratio of a bench-
mark asset. For example, suppose the S&P 500 is benchmark for the Magellan Fund.
Sharpe’s ratio for Magellan is 0.48, which is a little less than the S&P’s measure of
0.70. This indicates that the Magellan Fund earned a lower return per unit risk than
the S&P 500 earned.
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134 Part 1 Fundamental Concepts of Corporate Finance

Treynor’s Reward-to-Volatility Ratio

Treynor's reward-to-volatility ratio is defined as the portfolio’s average return
(in excess of the risk-free rate) divided by its beta:

Tpave  Trrave (3-15)

b

P

Treynor ratio =

The Treynor ratio measures the return per unit of risk as measured by beta. For
Magellan, the Treynor ratio is 6.7%, which is a little worse than the S&P 500’s ratio
of 9.5%. All in all, the Magellan Fund seems to have slightly underperformed the
market but perhaps not by a statistically significant amount. Although it’s pretty
clear that Magellan did not “beat the market,” it did dramatically reduce the risk
faced by investors as compared with the risk inherent in a randomly chosen indi-
vidual stock.

3-5e Additional Insights into Risk and Return

The CAPM provides some additional insights into the relationship between risk and
return.

1. The relationship between a stock’s total risk, market risk, and diversifiable risk
can be expressed as follows:

Total risk = Variance = Market risk + Diversifiable risk (3-16)

g’ = b’c? + o?
i i M &,

Here o7 is the variance (or total risk) of Stock i, o7, is the variance of the mar-
ket, bi is Stock i’s beta coefficient, and (rg is the variance of Stock i’s regression
error term. ‘

2. If all the points in Figure 3-8 had plotted exactly on the regression line, then
the variance of the error term, o2, would have been zero, and all of the stock’s
total risk would have been market risk. On the other hand, if the points were
widely scattered about the regression line, then much of the stock’s total risk
would be diversifiable. The shares of a large, well-diversified mutual fund will
plot very close to the regression line.

3. Beta is a measure of relative market risk, but the actual market risk of Stock
i is b’oy,. Market risk can also be expressed in standard deviation form, bo,,.
Therefore, stocks with higher betas have greater market risk. If beta were zero,
the stock would have no market risk, whereas if beta were 1.0, then the stock
would be exactly as risky as the market—assuming the stock is held in a diver-
sified portfolio—and the stock’s market risk would be o .

3-5f Modifying the Historical Beta

Betas are generally estimated from the stock’s characteristic line by running a lin-
ear regression between past returns on the stock in question and past returns on
some market index. We define betas developed in this manner as historical betas.
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Chapter 3 Risk and Return: Part I 135

However, in most situations, it is the future beta that is needed. This has led to the
development of two different types of betas: (1) adjusted betas and (2) fundamental
betas.

Adjusted betas grew largely out of the work of Marshall E. Blume, who
showed that true betas tend to move toward 1.0 over time."! Therefore, we can
begin with a firm’s pure historical statistical beta, make an adjustment for the
expected future movement toward 1.0, and produce an adjusted beta that will,
on average, be a better predictor of the future beta than the unadjusted historical
beta would be. Value Line publishes betas based on approximately this formula:

Adjusted beta = 0.67(Historical beta) + 0.35(1.0) (3-17)

Consider American Camping Corporation (ACC), a retailer of supplies for out-
door activities. ACC’s historical beta is 1.2. Therefore, its adjusted beta is

Adjusted beta = 0.67(1.2) + 0.35(1.0) = 1.15

Other researchers have extended the adjustment process to include such fun-
damental risk variables as financial leverage, sales volatility, and the like. The
end product here is a fundamental beta, which is constantly adjusted to reflect
changes in a firm’s operations and capital structure. In contrast, with historical
betas (including adjusted ones), such changes might not be reflected until several
years after the company’s “true” beta had changed.

Adjusted betas obviously are heavily dependent on unadjusted historical betas,
and so are fundamental betas as they are actually calculated. Therefore, the plain
old historical beta, calculated as the slope of the characteristic line, is important
even if one goes on to develop a more exotic version.

3-5g Choice of Estimation Period, Holding Period,
and Market Index

When calculating betas from past returns, you must choose the sample estimation
period, which is the amount of calendar time over which you gather past returns.
You must also choose the holding period over which you measure returns, such as
weekly returns. Finally, you must choose an index to represent the market portfolio.
Following is a discussion of each choice.

Length of Estimation Period

Betas can be based on historical periods of different lengths. For example, data for the
past 1 year, 3 years, 5 years, or even 10 years may be used. Estimated betas can vary
significantly for different choices of estimation periods. For example, the beta estimated
from 1 year of data might be very different from the beta estimated from 5 years of data,
especially if the company has undergone operating changes or shifts in capital structure
during the 5-year period. Because changes in a company’s operations or financing can
change its beta, most analysts use only 1 to 3 years of past data to estimate beta.

'See Marshall E. Blume, “Betas and Their Regression Tendencies,” Journal of Finance, June 1975,
pp. 785-796; and Marshall E. Blume, “On the Assessment of Risk,” Journal of Finance, March 1971,
pp. 1-10.
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136 Part 1 Fundamental Concepts of Corporate Finance

Holding Period for Measuring Returns

Returns may be calculated over holding periods of different lengths—a day, a week,
a month, a quarter, a year, and so on. For example, if data on NYSE stocks are
analyzed over a 2-year period, then we might obtain 52(2) = 104 weekly returns
for a stock and for the market index. Alternatively, we could use monthly returns,
which would provide 24 observations in the sample period: 12(2) = 24. Or we could
use daily returns, which would provide about 524 observations in the 2-year period
(there are about 252 trading days in a year).

Given the choice of holding period for returns and length of the estima-
tion period, the stock returns would be regressed on the corresponding market
returns to obtain the stock’s beta. In statistical analysis, it is generally better
to have more rather than fewer observations because using more observations
generally leads to greater statistical confidence. This suggests the use of weekly
returns and, say, 5 years of data for a sample size of 260, or even daily returns
for a still larger sample size. However, the shorter the holding period, the more
likely the data are to exhibit random “noise.” Also, the greater the number of
years of data, the more likely the company’s basic risk position has changed.
Thus, the choice of both the number of years of data and the length of the
holding period for calculating rates of return involves trade-offs between the
preference for many observations and a desire to rely on more recent and thus
more relevant data.

Choice of Market Index

The value used to represent “the market” is also an important consideration
because the index that is used can have a significant effect on the calculated beta.
Many analysts today use the New York Stock Exchange Composite Index (based
on more than 2,000 common stocks, weighted by the value of each company), but
others use the S&P 500 Index. In theory, a broader index yields a more theoreti-
cally correct estimate of beta. Indeed, the theoretical index should include returns
on all stocks, bonds, leases, private businesses, real estate, and even “human
capital.” As a practical matter, however, we cannot get accurate returns data on
most other types of assets, so measurement problems largely restrict us to stock
indexes.

Our Recommendation

Where does this leave financial managers regarding the proper beta? We recom-
mend estimating your own beta using daily returns for 1 to 2 years. This seems
to be the “sweet” spot that provides the tightest confidence intervals for the esti-
mated betas. Shorter estimation periods don’t have enough observations, whereas
longer estimation periods have problems associated with betas changing during
the estimation period. We also recommend adjusting the estimated beta using
Equation 3-16.

If you don’t estimate your own betas, we recommend Value Line because
it estimates betas similarly to the way we recommend. Alternatively, you could
get betas from several online sources and average them together for a final
estimate.
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Explain the meaning and significance of a stock’s beta coefficient.

lllustrate your explanation by drawing, on one graph, the

characteristic lines for stocks with low, average, and high risk.

(Hint: Let your three characteristic lines intersectatr, = r,, = 6%,

the assumed risk-free rate.) ( )

What is a typical R? for the characteristic line of an individual stock?
For a portfolio?

What is the market model? How is it different from the SML for
the CAPM?

How are total risk, market risk, and diversifiable risk related?

3-6 Empirical Tests of the CAPM

Does the CAPM’s SML produce reasonable estimates for a stock’s required return?
The literature dealing with empirical tests of the CAPM is quite extensive, so we can
give here only a synopsis of some of the key work.

3-6a Tests of the Stability of Beta Coefficients

According to the CAPM, the beta used to estimate a stock’s market risk should
reflect investors’ estimates of the stock’s future variability in relation to that of the
market. Obviously, we do not know now how a stock will be related to the market
in the future, nor do we know how the average investor views this expected future
relative variability. All we have are data on past variability, which we can use to
plot the characteristic line and to calculate historical betas. If historical betas have
been stable over time, then there would seem to be reason for investors to use past
betas as estimators of future variability. For example, if Stock i’s beta had been
stable in the past, then its historical b, would probably be a good proxy for its ex
ante, or expected, beta. By “stable” we mean that if b, were calculated with data
from the period of, say, 2014 to 2018, then this same beta (approximately) should
be found from 2019 to 2023.

Robert Levy, Marshall Blume, and others have studied in depth the question
of beta stability.!* Levy calculated betas for individual securities, as well as for
portfolios of securities, over a range of time intervals. He reached two conclusions:
(1) The betas of individual stocks are unstable, and hence past betas for individual
securities are not good estimators of their future risk. (2) Betas of portfolios of ten or
more randomly selected stocks are reasonably stable, and hence past portfolio betas
are good estimators of future portfolio volatility. In effect, the errors in individual
securities’ betas tend to offset one another in a portfolio. The work of Blume and
others supports this position.

2See Robert A. Levy, “On the Short-Term Stationarity of Beta Coefficients,” Financial Analysts Journal,
November/December 1971, pp. 55-62; and Marshall E. Blume, “Betas and Their Regression Tendencies,”
Journal of Finance, June 1975, pp. 785-796.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



138 Part 1 Fundamental Concepts of Corporate Finance

FIGURE 3-10 Tests of the CAPM
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The conclusion that follows from the beta stability studies is that the CAPM is
a better concept for structuring investment portfolios than it is for estimating the
required return for individual securities."

3-6b Tests of the CAPM Based on the Slope of the SML

The CAPM states that a linear relationship exists between a security’s required
rate of return and its beta. Moreover, when the SML is graphed, the vertical axis
intercept should be r,,, and the required rate of return for a stock (or portfolio) with
b = 1.0 should be Ty the required rate of return on the market. Various researchers
have attempted to test the validity of the CAPM by first calculating betas and then
plotting subsequent realized rates of return in graphs such as that in Figure 3-10.
Second, researchers then determine whether the results conform to three CAPM
implications: (1) Is the intercept equal to r,? (2) Is the plot linear or curved? (3) Is
the slope of the line equal to, r,, — r..? Monthly or daily historical rates of return
are generally used for stocks, and both 30-day Treasury bill rates and long-term
Treasury bond rates have been used to estimate the value of Top Also, most of the
studies actually analyzed portfolios rather than individual securities because secu-
rity betas are so unstable.

Before discussing the results of the tests, it is critical to recognize that although
the CAPM is an ex ante, or forward-looking, model, the data used to test it are

entirely historical. This presents a problem, for there is no reason to believe that

For more on beta stability, see Robert W. Kolb and Ricardo J. Rodriguez, “The Regression Tendencies
of Betas: A Reappraisal,” The Financial Review, May 1989, pp. 319-334. Also see Robert Kolb, “Is the
Distribution of Betas Stationary?” Journal of Financial Research, Winter 1990, pp. 279-283.
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realized rates of return over past holding periods are necessarily equal to the rates of
return to expect in the future. Also, historical betas may or may not reflect expected
future risk. This lack of ex ante data makes it extremely difficult to test the CAPM,
but here is a summary of the key results.

1. The evidence generally shows a significant positive relationship between real-
ized returns and beta. However, the intercept usually is a bit higher than pre-
dicted by the CAPM, and the slope usually is smaller than that predicted by
the CAPM.

2. The relationship between risk and return appears to be linear. Empirical studies
give no evidence of significant curvature in the risk-return relationship.

3. Tests that attempt to assess the relative importance of market- and company-
specific risk do not yield conclusive results. The CAPM implies that
company-specific risk should not be relevant, yet both kinds of risk appear
to be positively related to security returns; that is, higher returns seem to be
required to compensate for diversifiable as well as market risk. However, it may
be that the observed relationships reflect statistical problems rather than the
true nature of capital markets.

4. Richard Roll has questioned whether it is even conceptually possible to test
the CAPM. Roll showed that the linear relationship that prior researchers had
observed in graphs like Figure 3-10 resulted from the mathematical properties
of the models being tested; therefore, a finding of linearity would prove noth-
ing whatsoever about the CAPM'’s validity. Roll’'s work did not disprove the
CAPM, but it did demonstrate the virtual impossibility of proving that investors
behave in accordance with its predictions.

5. If the CAPM were completely valid, then it should apply to all financial assets,
including bonds. In fact, when bonds are introduced into the analysis, they do
not plot on the SML. This is worrisome, to say the least.

3-6¢ Current Status of the CAPM

The CAPM is extremely appealing on an intellectual level: It is logical and rational,
and once someone works through and understands the theory, his or her reaction
is usually to accept it without question. However, doubts begin to arise when one
thinks about the assumptions upon which the model is based, and these doubts are
as much reinforced as reduced by the empirical tests. Our own views on the CAPM'’s
current status are as follows.

1. The CAPM framework, with its focus on market as opposed to stand-alone risk,
is clearly a useful way to think about the risk of assets. Thus, as a conceptual
model, the CAPM is fundamentally important.

2. When applied in practice, the CAPM appears to provide neat, precise answers
to important questions about risk and required rates of return. However, the
answers are less clear than they seem. The simple truth is that we do not
know precisely how to measure any of the inputs required to implement the
CAPM. These inputs should all be ex ante, yet only ex post data are available.

1“See Richard Roll, “A Critique of the Asset Pricing Theory’s Tests,” Journal of Financial Economics,
March 1977, pp. 129-176.
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140 Part 1 Fundamental Concepts of Corporate Finance

Furthermore, historical data on r, r ., and betas vary greatly with the time
period studied and the methods used to estimate them. Thus, even though the
CAPM appears to be precise, estimates of r, found through its use are subject to
potentially large errors.”

3. Because the CAPM is logical in the sense that it represents the way risk-averse
people ought to behave, the model is a useful conceptual tool.

4. It is appropriate to think about many financial problems in a CAPM framework.
However, it is also important to recognize the limitations of the CAPM when
using it in practice.

What are the two major types of tests that have been performed to
test the validity of the CAPM? (beta stability; slope of the SML)
( ) Explain their results.

Are there any reasons to question the validity of the CAPM?
Explain.

3-7 Arbitrage Pricing Theory

The CAPM is a single-factor model; that is, it specifies risk as a function of only
one factor, the security’s beta coefficient. Perhaps the risk-return relationship is
more complex, with a stock’s required return a function of more than one factor.
For example, what if investors, because personal tax rates on capital gains are lower
than those on dividends, value capital gains more highly than dividends? Then, if
two stocks had the same market risk, the stock paying the higher dividend would
have the higher required rate of return. In that case, required returns would be a
function of two factors: market risk and dividend policy.

Further, what if many factors are required to specify the equilibrium risk-return
relationship rather than just one or two? Stephen Ross has proposed an approach
called the Arbitrage Pricing Theory (APT).!° The APT can include any number of
risk factors, so the required return could be a function of two, three, four, or more
factors. We should note at the outset that the APT is based on complex mathemati-
cal and statistical theory that goes far beyond the scope of this text. Also, although
the APT model is widely discussed in academic literature, practical usage to date
has been limited. However, such use may increase, so students should at least have
an intuitive idea of what the APT is all about.

The SML states that each stock’s required return is equal to the risk-free rate plus
the product of the market risk premium times the stock’s beta coefficient. If stocks
are in equilibrium, then the required return will be equal to the expected return:

[=T =T, + (rM - rRF)

bi

“For an article supporting a positive link between market risk and expected return, see Felicia Marston
and Robert S. Harris, “Risk and Return: A Revisit Using Expected Returns,” The Financial Review,
February 1993, pp. 117-137.

16See Stephen A. Ross, “The Arbitrage Theory of Capital Asset Pricing,” Journal of Economic Theory,
December 1976, pp. 341-360.
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The historical realized return, r,, which will generally be different from the expected
return, can be expressed as follows:"”

F=f o+, b+ e (3-18)

Thus, the realized return, r,, will be equal to the expected return, ,, plus a positive
or negative increment, (r, — )b, which depends jointly on the stock’s beta and
on whether the market did better or worse than was expected, plus a random error
term, e.

The market’s realized return, r,, is in turn determined by a number of factors,
including domestic economic activity as measured by gross domestic product (GDP),
the strength of the world economy, the level of inflation, changes in tax laws, and
so forth. Further, different groups of stocks are affected in different ways by these
fundamental factors. So, rather than specifying a stock’s return as a function of one
factor (return on the market), one could specify required and realized returns on
individual stocks as a function of various fundamental economic factors. If this
were done, we would transform Equation 3-18 into 3-19:

=% +F —F)h, + -+ F-Fhb +e (3-19)

i i

Here:
r, = Realized rate of return on Stock i.
t. = Expected rate of return on Stock i.
F. = Realized value of economic Factor j.

>
o

IE, = Expected value of Factor j.
b, = Sensitivity of Stock i to economic Factor j.
e, = Effect of unique events on the realized return of Stock i.

Equation 3-19 shows that the realized return on any stock is the sum of (1) the
stock’s expected return; (2) increases or decreases that depend on unexpected
changes in fundamental economic factors, multiplied by the sensitivity of the
stock to these changes; and (3) a random term that reflects changes unique to
the firm.

Certain stocks or groups of stocks are most sensitive to Factor 1, others to
Factor 2, and so forth, and every portfolio’s returns depend on what happened to
the different fundamental factors. Theoretically, one could construct a portfolio
with these two properties: (1) The portfolio is riskless. (2) The net investment in it is
zero. (Some stocks would be sold short, with the proceeds from the short sales being
used to buy the stocks held long.) Such a zero-investment portfolio must have a
zero expected return, or else arbitrage operations would occur and cause the prices
of the underlying assets to change until the portfolio’s expected return became zero.
Using this key insight and the hypothesized risk-return relationship for actual

"To avoid cluttering the notation, we have dropped the subscript t to denote a particular time
period.
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142 Part 1 Fundamental Concepts of Corporate Finance

returns in Equation 3-19, the APT determines the risk-return relationship for
required returns (i.e., equivalent of the CAPM'’s Security Market Line):'

L=+ (1 by e+ (1 - )b, (3-20)

Here, 1, is the required rate of return on a portfolio that is sensitive only to economic
Factor j (bpj = 1.0) and has zero sensitivity to all other factors. Thus, for example,
(r, — 1., is the risk premium on a portfolio with b, = 1.0 and all other b = 0.0.
Note that Equation 3-20 is identical in form to the SML, but it permits a stock’s
required return to be a function of multiple factors.

To illustrate the APT concept, assume that all stocks’ returns depend on only
three risk factors: inflation, industrial production, and the aggregate degree of
risk aversion (the cost of bearing risk, which we assume is reflected in the spread
between the yields on Treasury and low-grade bonds). Further, suppose: (1) The
risk-free rate is 8.0%. (2) The required rate of return is 13% on a portfolio with
unit sensitivity (b = 1.0) to inflation and zero sensitivities (b = 0.0) to industrial
production and degree of risk aversion. (3) The required return is 10% on a portfolio
with unit sensitivity to industrial production and zero sensitivities to inflation and
degree of risk aversion. (4) The required return is 6% on a portfolio (the risk-bearing
portfolio) with unit sensitivity to the degree of risk aversion and zero sensitivities to
inflation and industrial production. Finally, assume that Stock i has factor sensitivi-
ties (betas) of 0.9 to the inflation portfolio, 1.2 to the industrial production portfolio,
and —0.7 to the risk-bearing portfolio. Stock i’s required rate of return, according
to the APT, would be 16.3%:

—
Il

8% + (13% — 89%)0.9 + (10% — 8%)1.2 + (6% — 8%)(—0.7)

16.3%

Note that if the required rate of return on the market were 15.0% and if Stock i had
a CAPM beta of 1.1, then its required rate of return, according to the SML, would
be 15.7%:

r, = 8% + (15% — 8%)1.1 = 15.7%

The primary theoretical advantage of the APT is that it permits several eco-
nomic factors to influence individual stock returns, whereas the CAPM assumes that
the effect of all factors, except those that are unique to the firm, can be captured in
a single measure: the variability of the stock with respect to the market portfolio.
Also, the APT requires fewer assumptions than the CAPM and hence is more gen-
eral. Finally, the APT does not assume that all investors hold the market portfolio,
a CAPM requirement that is clearly not met in practice.

However, the APT faces several major hurdles in implementation, the most
severe of which is that the theory does not actually identify the relevant factors. The
APT does not tell us what factors influence returns, nor does it indicate how many
factors should appear in the model. There is some empirical evidence that only three
or four factors are relevant—perhaps inflation, industrial production, the spread

8See Thomas E. Copeland, J. Fred Weston, and Kuldeep Shastri, Financial Theory and Corporate Policy,
4th ed. (Reading, MA: Addison-Wesley, 2005).
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between low- and high-grade bonds, and the term structure of interest rates—but
no one knows for sure.

The APT’s proponents argue that it is not necessary to identify the relevant
factors. Researchers use a statistical procedure called “factor analysis” to develop
the APT parameters. Basically, they start with hundreds or even thousands of stocks
and then create several different portfolios, where the returns on each portfolio are
not highly correlated with returns on the other portfolios. Thus, each portfolio is
apparently more heavily influenced by one of the unknown factors than are the
other portfolios. Then, the required rate of return on each portfolio becomes
the estimate for that unknown economic factor, shown as r. in Equation 3-20.
The sensitivities of each individual stock’s returns to the returns on that portfolio
are the factor sensitivities (betas). Unfortunately, the results of factor analysis are
not easily interpreted; hence, it does not provide significant insights into the under-
lying economic determinants of risk.'

[ What is the primary difference between the APT and the CAPM?
I What are some disadvantages of the APT?

@ An analyst has modeled the stock of Brown Kitchen Supplies using
a two-factor APT model. The risk-free rate is 5%, the required
return on the first factor (r)) is 10%, and the required return on the
second factor (r,) is 15%. If b, = 0.5 and b,, = 1.3, what is Brown’s
required return? (20.5%)

SUMMARY

The primary goal of this chapter was to extend your knowledge of risk and return
concepts. The key concepts covered are listed here.

e The feasible set of portfolios represents all portfolios that can be constructed
from a given set of assets.

e An efficient portfolio is one that offers the most return for a given amount of
risk or the least risk for a given amount of return.

e The optimal portfolio for an investor is defined by the investor’s highest
possible indifference curve that is tangent to the efficient set of portfolios.

e The Capital Asset Pricing Model (CAPM) describes the relationship between
market risk and required rates of return.

YFor additional discussion of the APT, see Edward L. Bubnys, “Simulating and Forecasting Utility
Stock Returns: Arbitrage Pricing Theory vs. Capital Asset Pricing Model,” The Financial Review,
February 1990, pp. 1-23; David H. Goldenberg and Ashok J. Robin, “The Arbitrage Pricing Theory and
Cost-of-Capital Estimation: The Case of Electric Utilities,” Journal of Financial Research, Fall 1991, pp.
181-196; and Ashok Robin and Ravi Shukla, “The Magnitude of Pricing Errors in the Arbitrage Pricing
Theory,” Journal of Financial Research, Spring 1991, pp. 65-82.
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The Capital Market Line (CML) describes the risk-return relationship for effi-
cient portfolios—that is, for portfolios consisting of a mix of the market port-
folio and a riskless asset.

The Security Market Line (SML) is an integral part of the CAPM, and it describes
the risk-return relationship for individual assets. The required rate of return for
any Stock i is equal to the risk-free rate plus the market risk premium mul-
tiplied by the stock’s beta coefficient: r, = r,. + (r,, — r, )b

M CREVN

Stock i’s beta coefficient, bi, is a measure of the stock’s market risk. Beta
measures the variability of a security’s returns relative to the stock market.

The beta coefficient is measured by the slope of the stock’s characteristic line,
which is found by regressing past stock returns versus past market returns.

In contrast to the CAPM, the Arbitrage Pricing Theory (APT) hypothesizes
that expected stock returns are due to more than one factor.

QUESTIONS

3-1 Define the following terms, using graphs or equations to illustrate your

answers wherever feasible:

a. Portfolio; feasible set; efficient portfolio; efficient frontier

b. Indifference curve; optimal portfolio

c. Capital Asset Pricing Model (CAPM); Capital Market Line (CML)
d. Characteristic line; beta coefficient, b

e. Arbitrage Pricing Theory (APT)

3-2 Security A has an expected rate of return of 6%, a standard deviation of
returns of 30%, a correlation coefficient with the market of —0.25, and a
beta coefficient of —0.5. Security B has an expected return of 11%, a stan-
dard deviation of returns of 10%, a correlation with the market of 0.75, and
a beta coefficient of 0.5. Which security is more risky? Why?

PROBLEMS

Answers Are in Appendix B

Easy Problems 1-2
3-1 Beta

The standard deviation of stock returns for Stock A is 409%. The standard
deviation of the market return is 209. If the correlation between Stock A and
the market is 0.70, then what is Stock A’s beta?

3-2 APT
An analyst has modeled the stock of Crisp Trucking using a two-factor APT
model. The risk-free rate is 6%, the expected return on the first factor (rl) is

12%, and the expected return on the second factor (rz) is 8%. If b, = 0.7 and
b, = 0.9, what is Crisp’s required return?
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Intermediate Problems 3-4
3-3 Two-Asset Portfolio

Stock A has an expected return of 12% and a standard deviation of 400%.
Stock B has an expected return of 18% and a standard deviation of 60%. The
correlation coefficient between Stocks A and B is 0.2. What are the expected
return and standard deviation of a portfolio invested 30% in Stock A and
70% in Stock B?

3-4 SML and CML Comparison

The beta coefficient of an asset can be expressed as a function of the asset’s
correlation with the market as follows:
b. = P
1 ()-M
a. Substitute this expression for beta into the Security Market Line (SML),
Equation 3-10. This results in an alternative form of the SML.
b. Compare your answer to part a with the Capital Market Line (CML), Equa-
tion 3-6. What similarities do you observe? What conclusions can you
draw?

Challenging Problems 5-7
3-5 Characteristic Line and Security Market Line

You are given the following set of data:

Historical Rates of Return

Year NYSE Stock X
1 —26.5% —14.0%
2 37.2 23.0
3 23.8 17.5
4 —7.2 2.0
5 6.6 8.1
6 20.5 19.4
7 30.6 18.2

a. Use a spreadsheet (or a calculator with a linear regression function) to
determine Stock X’s beta coefficient.

b. Determine the arithmetic average rates of return for Stock X and the
NYSE over the period given. Calculate the standard deviations of returns
for both Stock X and the NYSE.

c. Assume that the situation during Years 1 to 7 is expected to prevail in the
future (ie, t, = Ty pvera " i, = T\ averge and both o, and b, in the future
will equal their past values). Also assume that Stock X is in equilibrium—

that is, it plots on the Security Market Line. What is the risk-free rate?
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146 Part 1 Fundamental Concepts of Corporate Finance

d. Plot the Security Market Line.

e. Suppose you hold a large, well-diversified portfolio and are considering
adding to that portfolio either Stock X or another stock, Stock Y, which
has the same beta as Stock X but a higher standard deviation of returns.
Stocks X and Y have the same expected returns: , = £, = 10.6%. Which
stock should you choose?

3-6 Characteristic Line

You are given the following set of data:

Historical Rates of Return

Year NYSE Stock Y
1 4.0% 3.0%
2 14.3 18.2
3 19.0 9.1
4 =147 —-6.0
5 —26.5 —15.3
6 37.2 331
7 23.8 6.1
8 —7.2 3.2
9 6.6 14.8

10 20.5 24.1
11 30.6 18.0
Mean = 9.8% 9.8%
o= 19.6% 13.8%

a. Construct a scatter diagram showing the relationship between returns on
Stock Y and the market. Use a spreadsheet or a calculator with a linear
regression function to estimate beta.

b. Give a verbal interpretation of what the regression line and the beta coef-
ficient show about Stock Y’s volatility and relative risk as compared with
those of other stocks.

c. Suppose the regression line were exactly as shown by your graph from
part b but the scatter plot of points was more spread out. How would this
affect (1) the firm’s risk if the stock is held in a one-asset portfolio and (2)
the actual risk premium on the stock if the CAPM holds exactly?

d. Suppose the regression line were downward sloping and the beta coef-
ficient were negative. What would this imply about (1) Stock Y’s relative
risk, (2) its correlation with the market, and (3) its probable risk premium?
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SPREADSHEET PROBLEM

3-7 Feasible Portfolios

Start with the partial model in the file Ch03 P07 Build a Model.xIsx from the
textbook’s Web site. Following is information for the required returns and -
standard deviations of returns for A, B, and C:

Stock r, o,
A 7.0% 33.11%
B 10.0 53.85
C 20.0 89.44

The correlation coefficients for each pair are shown in the following matrix,
with each cell in the matrix giving the correlation between the stock in that
row and column. For example, p,, = 0.1571 is in the row for A and the col-
umn for B. Notice that the diagonal values are equal to 1 because a variable
is always perfectly correlated with itself.

A B C
A 1.0000 0.1571 0.1891
B 0.1571 1.0000 0.1661
C 0.1891 0.1661 1.0000

a. Suppose a portfolio has 30% invested in A, 50% in B, and 20% in C. What
are the expected return and standard deviation of the portfolio?

b. The partial model lists six different combinations of portfolio weights.
For each combination of weights, find the required return and standard
deviation.

c. The partial model provides a scatter diagram showing the required returns
and standard deviations already calculated. This provides a visual indi-
cator of the feasible set. If you seek a return of 10.5%, then what is the
smallest standard deviation that you must accept?

You have been hired at the investment firm of Bow- expected return of 16% and a standard devia-
ers & Noon. One of its clients doesn’t understand the tion of 40%. If the correlation between A and B is
value of diversification or why stocks with the biggest 0.35, what are the expected return and standard

deviation for a portfolio consisting of 30% Asset

tandard deviations don't al have the highest
standard deviations don’t always have the highes A and 70% Asset B?

e>.<pec’ted returns. Your a9 |gnment. 59 QLIS e b. Plot the attainable portfolios for a correlation of
client’s concerns by showing the client how to answer 0.35. Now plot the attainable portfolios for corre-
the following questions: lations of +1.0 and —1.0.
a. Suppose Asset A has an expected return of 10%  ¢. Suppose a risk-free asset has an expected return
and a standard deviation of 20%. Asset B has an of 5%. By definition, its standard deviation is zero,
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Part 1

and its correlation with any other asset is also zero.
Using only Asset A and the risk-free asset, plot the
attainable portfolios.

. Construct a plausible graph that shows risk (as

measured by portfolio standard deviation) on the
x-axis and expected rate of return on the y-axis.
Now add an illustrative feasible (or attainable) set
of portfolios and show what portion of the feasible
set is efficient. What makes a particular portfolio
efficient? Don’t worry about specific values when
constructing the graph—merely illustrate how
things look with “reasonable” data.

Add a set of indifference curves to the graph
created for part b. What do these curves represent?
What is the optimal portfolio for this investor? Add
a second set of indifference curves that leads to
the selection of a different optimal portfolio. Why
do the two investors choose different portfolios?
Now add the risk-free asset. What impact does
this have on the efficient frontier?

Fundamental Concepts of Corporate Finance

g. Write out the equation for the Capital Market Line

(CML), and draw it on the graph. Interpret the
plotted CML. Now add a set of indifference curves
and illustrate how an investor's optimal portfolio
is some combination of the risky portfolio and the
risk-free asset. What is the composition of the risky
portfolio?

. What is the Capital Asset Pricing Model (CAPM)?

What are the assumptions that underlie the
model? What is the Security Market Line (SML)?

i. What is a characteristic line? How is this line used

to estimate a stock’s beta coefficient? Write out
and explain the formula that relates total risk,
market risk, and diversifiable risk.

j. What are two potential tests that can be conducted

to verify the CAPM? What are the results of such
tests? What is Roll’s critique of CAPM tests?

. Briefly explain the difference between the CAPM

and the Arbitrage Pricing Theory (APT).

selected additional caase

The following case from CengageCompose covers Klein-Brigham Series:
many of the concepts discussed in this chapter and is

available at http://compose.cengage.com.

Case 2, "Peachtree Securities, Inc. (A).”
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Bond Valuation

CHAPTER

( ;Irowing companies must acquire land, buildings, equipment, inventory,

and other operating assets. The debt markets are a major source of funding

for such purchases. Therefore, every manager should have a working knowledge

of the types of bonds that companies and government agencies issue, the terms

that are contained in bond contracts, the types of risks to which both bond in-

vestors and issuers are exposed, and procedures for determining the values of

and rates of return on bonds.

BEGINNING-OF-CHAPTER QUESTIONS

2. Define the terms interest rate risk and

As you read the chapter, consider how you would answer
the following questions. You should not necessarily be
able to answer the questions before you read the chapter.
Rather, you should use them to get a sense of the issues
covered in the chapter. After reading the chapter, you
should be able to give at least partial answers to the ques-
tions, and you should be able to give better answers after
the chapter has been discussed in class. Note, too, that it
is often useful, when answering conceptual questions, to
use hypothetical data to illustrate your answer. We illus-
trate the answers with an Excel model that is available on
the textbook’s Web site. Accessing the model and work-
ing through it is a useful exercise, and it provides insights
that are useful when answering the questions.

1. Define and discuss how to calculate a bond’s
coupon rate, current yield, expected capital
gains yield for the current year, yield to
maturity (YTM), and yield to call (YTC). What
might be some representative numbers for a
strong company like 3M Corporation today? Are
these rates fixed for the life of the bond, or do they
change over time?

reinvestment rate risk. How are these risks
affected by maturities, call provisions, and coupon
rates? Why might different types of investors view
these risks differently? How would they affect the
yield curve? lllustrate your answers with bonds
with different maturities and different coupon
rates, but just discuss the effects of call provisions.

. Would a bond be more or less desirable if you learned

that it has a sinking fund that requires the com-
pany to redeem, say, 10% of the original issue each
year beginning in 2025, either through open market
purchases or by calling the redeemed bonds at par?
How would it affect your answer if you learned that
the bond was selling at a high premium, say, 130%
of par, or at a large discount, say, 70% of par?

. What is a bond rating, and how do ratings affect

bonds’ prices and yields? Who rates bonds, and
what are some of the factors the rating agencies
consider? Is it possible for a given company to have
several different bonds outstanding that have dif-
ferent ratings? Explain.
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150 Part 1 Fundamental Concepts of Corporate Finance

5. Financial assets such as mortgages, credit card bonds. Bond prices typically rise when interest
receivables, and auto loan receivables are often rates decline, but bonds backed by mortgages
bundled up, placed in a bank trust department, frequently fall when rates decline. Why might this
and then used as collateral for publicly traded happen?

his chapter explains bond pricing and bond risk,

which affect the return demanded by a firm's IntrlnS]-C Value and
bondholders. A bondholder’s return is a cost from the
company'’s point of view. This cost of debt affects the the COSt Of Debt

firm’s weighted average cost of capital (WACC), which
in turn affects the company’s intrinsic value. Therefore, it

is important for all managers to understand the cost of
debt, which we explain in this chapter.

( Net operating profit after taxes )

= ( Required investments in operating capital ]

Free cash flow

(FCF)

FCFy FCF, FCF,,
+ “b oo =
(1 + WACQ)! (1 + WACC)? (1 + WACC)

Value =

4-1 Who Issues Bonds?

A bond is a long-term contract under which a borrower agrees to make payments
of interest and principal, on specific dates, to the holders of the bond. For example,
on January 1, 2018, MicroDrive Inc. issued $200 million of bonds.! For conve-
nience, we assume that MicroDrive sold 200,000 individual bonds for $1,000 each.

'The bonds would actually be issued on the first business day of the year. To reduce unnecessary
complications, we will assume that they were issued on January 1.
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Chapter 4 Bond Valuation 151

(Actually, it could have sold one $200 million bond, 10 bonds with a $20 million

face value, or any other combination that totals to $200 million.) In exchange for =8 O L 4
$200 million, MicroDrive promised to make annual interest payments and to repay The textbook’s Web site
the $200 million on a specified maturity date. contains an Excel file that

Investors have many choices when investing in bonds, but bonds are classified will guide you through
into four main types: Treasury, corporate, municipal, and foreign. Each type differs ~ the chapter’s calculations.
with respect to expected return and degree of risk. The file for this chapter

Treasury bonds (T-bonds) and Treasury bills (T-bills), sometimes referred to 18 Ch04 Tool Kit.xlIsx, and
as government bonds, are issued by the U.S. federal government.? It is reasonable r;feefrillceozxig?oﬁzsvt:lgr?en
to assume that the federal government will make good on its promised payments, as you read the chapter?
so these bonds have almost no default risk. However, Treasury bond prices decline
when interest rates rise, so they are not free of all risks.

Federal agencies and other government-sponsored enterprises (GSEs) include
the Tennessee Valley Authority, the Small Business Administration, Fannie Mae,
Freddie Mac, and the Federal Home Loan Bank System, among others. Agency debt
and GSE debt are not officially backed by the full faith and credit of the U.S. gov-
ernment, but investors assume that the government implicitly guarantees this debt,
so these bonds carry interest rates only slightly higher than Treasury bonds. In
2008, the implicit guarantee became much more explicit as the government placed
several GSEs into conservatorship, including Fannie Mae and Freddie Mac.

Corporate bonds, as the name implies, are issued by corporations. Unlike
Treasury bonds, corporate bonds are exposed to default risk—if the issuing company
gets into trouble, it may be unable to make the promised interest and principal pay-
ments. Different corporate bonds have different levels of default risk, depending on
the issuing company’s characteristics and the terms of the specific bond. Default
risk is often referred to as “credit risk,” and the larger the credit risk, the higher the
interest rate the issuer must pay.

Municipal bonds, or “munis,” are issued by state and local governments. Like
corporate bonds, munis have default risk. However, munis offer one major advan-
tage: The interest earned on most municipal bonds is exempt from federal taxes and
also from state taxes if the holder is a resident of the issuing state. Consequently,
municipal bonds carry interest rates that are considerably lower than those on cor-
porate bonds with the same default risk.

Foreign bonds are issued by foreign governments or foreign corporations.
Foreign corporate bonds are, of course, exposed to default risk, and so are some
foreign government bonds, as became apparent in the spring of 2012 when Greece
forced its bondholders into an exchange of securities that reduced the value of
their holdings of Greek government debt by more than 50%. An additional risk
exists if the bonds are denominated in a currency other than that of the inves-
tor’s home currency. For example, if a U.S. investor purchases a corporate bond
denominated in Japanese yen and if the yen subsequently falls relative to the
dollar, then the investor will lose money even if the company does not default
on its bonds.

’The U.S. Treasury actually issues three types of securities: bills, notes, and bonds. A bond makes

an equal payment every 6 months until it matures, at which time it makes an additional lump-sum
payment. If the maturity at the time of issue is less than 10 years, the security is called a note rather
than a bond. A T-bill has a maturity of 52 weeks or less at the time of issue, and it makes no payments
at all until it matures. Thus, T-bills are sold initially at a discount to their face, or maturity, value.
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152 Part 1 Fundamental Concepts of Corporate Finance

t might be hard to believe, but there is actually a . "z 7’

market for U.S. Treasury bond insurance. In July Bettlng ]-th Or
2011, investors worried that Congress would not o
extend the debt ceiling, inducing defaults in Treasury AgalnSt the U.S.

securities. At that time, a credit default swap (CDS)

on a 5-year T-bond was selling for 63.5 basis points Government: The

(@ basis point is 1/100 of a percentage point). This

means that you could pay $6.35 a year to a counter- Case Of Treasury

party who would promise to insure $1,000 of T-bond

principal against default. Considering that the T-bond Bond Credit

was yielding an amount equal to about $15 a year, the
insurance would eat up a lot of the annual return for f 1 S
an investor who owned the bond. However, most of De au t Waps
the trading in this CDS is by speculators and hedgers
who don’t even own the T-bond but are simply bet-
ting for or against the financial soundness of the U.S.
government.

But it does make you wonder: “If the United States  note: For updates on the 5-year CDS, go to http://www.cnbc.com
fails, who will be around to pay off the CDS?” /id/38451750 and scroll down to “US CDS 5YR.”

[ What is a bond?
I What are the four main types of bonds?
Te
Seq eal [ Why are U.S. Treasury bonds not riskless?

B To what types of risk are investors of foreign bonds exposed?

4-2 Key Characteristics of Bonds

Although all bonds have some common characteristics, they do not always have
identical contractual features, as described here.

4-2a Par Value

The par value is the stated face value of the bond; for illustrative purposes, we
generally assume a par value of $1,000. In practice, some bonds have par values
that are multiples of $1,000 (for example, $5,000), and some have par values of less
than $1,000 (Treasury bonds can be purchased in multiples of $100). The par value
generally represents the amount of money the firm borrows and promises to repay
on the maturity date.

4-2b Coupon Interest Rate

MicroDrive’s bonds require the company to pay a fixed number of dollars of inter-
est every year (or, more typically, every 6 months). When this coupon payment,
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Chapter 4 Bond Valuation

as it is called, is divided by the par value, the result is the coupon interest rate.
For example, MicroDrive’s bonds have a $1,000 par value, and they pay $90 in
interest each year. The bond’s coupon interest is $90, so its coupon interest rate
is $90/$1,000 = 9%. The coupon payment, which is fixed at the time the bond is
issued, remains in force during the life of the bond.> Typically, at the time a bond
is issued, its coupon payment is set at a level that will enable the bond to be issued
at or near its par value.

In some cases, a bond’s coupon payment will vary over time. For these
floating-rate bonds, the coupon rate is set for, say, the initial 6-month period,
after which it is adjusted every 6 months based on some market rate. Some corpo-
rate issues are tied to the Treasury bond rate; other issues are tied to other rates,
such as LIBOR (the London Interbank Offered Rate). Many additional provisions can
be included in floating-rate issues. For example, some are convertible to fixed-rate
debt, whereas others have upper and lower limits (caps and floors) on how high or
low the rate can go.

Floating-rate debt is popular with investors who are worried about the risk of
rising interest rates because the interest paid on such bonds increases whenever
market rates rise. This stabilizes the market value of the debt, and it also provides
institutional buyers, such as banks, with income that is better geared to their own
obligations. Banks’ deposit costs rise with interest rates, so the income on floating-
rate loans they have made rises at the same time as their deposit costs rise. The
savings and loan industry was almost destroyed as a result of its former practice
of making fixed-rate mortgage loans but borrowing on floating-rate terms. If you
earn 6% fixed but pay 10% floating (which they were), you will soon go bankrupt
(which they did). Moreover, floating-rate debt appeals to corporations that want to
issue long-term debt without committing themselves to paying a historically high
interest rate for the entire life of the loan.

Some bonds pay no coupons at all but are offered at a substantial discount
below their par values and hence provide capital appreciation rather than inter-
est income. These securities are called zero coupon bonds (“zeros”). Most zero
coupon bonds are Treasury bonds, although a few corporations, such as Coca-Cola,
have zero coupon bonds outstanding. Some bonds are issued with a coupon rate too
low for the bond to be issued at par, so the bond is issued at a price less than its par
value. In general, any bond originally offered at a price significantly below its par
value is called an original issue discount (OID) bond.

Some bonds don’t pay cash coupons but pay coupons consisting of
additional bonds (or a percentage of an additional bond). These are called
payment-in-kind (PIK) bonds. PIK bonds are usually issued by companies with
cash flow problems, which makes them risky.

Some bonds have a step-up provision: If the company’s bond rating is down-
graded, then it must increase the bond’s coupon rate. Step-ups are more popular
in Europe than in the United States, but that is beginning to change. Note that a
step-up is quite dangerous from the company’s standpoint. The downgrade means

At one time, bonds literally had a number of small coupons attached to them, and on each interest
payment date the owner would clip off the coupon for that date and either cash it at the bank or mail
it to the company’s paying agent, who would then mail back a check for the interest. For example,

a 30-year, semiannual bond would start with 60 coupons. Today, most new bonds are registered—no
physical coupons are involved, and interest checks automatically are mailed to the registered owners or
directly deposited in their bank accounts.
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An excellent site for
information on many
types of bonds is the
FINRA Web page, www
.finra.org. Go to “Market
Data” and look for
“Bonds.” The site has a
great deal of information
about corporates,
municipals, Treasuries,
and bond funds. It
includes free bond
searches, through which
the user specifies the
attributes desired in a
bond and then the search
returns the publicly
traded bonds meeting
the criteria.

) /) ‘ )

For more on zero coupon
bonds, including U.S.
Treasury STRIP bonds, see
Web Extension 4A on the
textbook’s Web site.
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154 Part 1 Fundamental Concepts of Corporate Finance

that it is having trouble servicing its debt, and the step-up will exacerbate the prob-
lem. This combination has led to a number of bankruptcies.

4-2¢ Maturity Date

Bonds generally have a specified maturity date on which the par value must be
repaid. MicroDrive bonds issued on January 1, 2018, will mature on December 31,
2032; thus, they have a 15-year maturity at the time they are issued. Most bonds
have an original maturity (the maturity at the time the bond is issued) ranging
from 10 to 40 years, but any maturity is legally permissible.* Of course, the effective
maturity of a bond declines each year after it has been issued. Thus, MicroDrive’s
bonds have a 15-year original maturity, but in 2019, a year later, they will have a
14-year maturity, and so on.

4-2d Provisions to Call or Redeem Bonds

Most corporate bonds contain a call provision, which gives the issuing cor-
poration the right to call the bonds for redemption.® The call provision gen-
erally states that the company must pay the bondholders an amount greater
than the par value if they are called. The additional sum, which is termed a
call premium, is often set equal to 1 year’s interest if the bonds are called dur-
ing the first year, and the premium declines at a constant rate of INT/N each year
thereafter (where INT = annual interest and N = original maturity in years).
For example, the call premium on a $1,000 par value, 10-year, 10% bond would
generally be $100 if it were called during the first year, $90 during the second
year (calculated by reducing the $100, or 10%, premium by one-tenth), and so
on. However, bonds are often not callable until several years (generally 5 to 10)
after they are issued. This is known as a deferred call, and the bonds are said
to have call protection.

Suppose a company sold bonds when interest rates were relatively high. Pro-
vided the issue is callable, the company could sell a new issue of low-yielding
securities if and when interest rates drop. It could then use the proceeds of the new
issue to retire the high-rate issue and thus reduce its interest expense. This process
is called a refunding operation.

A call provision is valuable to the firm but potentially detrimental to investors.
If interest rates go up, the company will not call the bond, and the investor will be
stuck with the original coupon rate on the bond, even though interest rates in the
economy have risen sharply. However, if interest rates fall, the company will call
the bond and pay off investors, who then must reinvest the proceeds at the current
market interest rate, which is lower than the rate they were getting on the original
bond. In other words, the investor loses when interest rates go up but doesn’t reap
the gains when rates fall. To induce an investor to take this type of risk, a new issue
of callable bonds must provide a higher coupon rate than an otherwise similar issue
of noncallable bonds.

“In July 1993, Walt Disney Co., attempting to lock in a low interest rate, issued the first 100-year
bonds to be sold by any borrower in modern times. Soon after, Coca-Cola became the second company
to stretch the meaning of “long-term bond” by selling $150 million of 100-year bonds.

°A majority of municipal bonds also contain call provisions. Although the U.S. Treasury no longer
issues callable bonds, some past Treasury issues were callable.
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Chapter 4 Bond Valuation 155

Bonds that are redeemable at par at the holder’s option protect inves-
tors against a rise in interest rates. If rates rise, the price of a fixed-rate bond
declines. However, if holders have the option of turning their bonds in and hav-
ing them redeemed at par, then they are protected against rising rates. If interest
rates have risen, holders will turn in the bonds and reinvest the proceeds at a
higher rate.

Event risk is the chance that some sudden event will occur and increase the
credit risk of a company, hence lowering the firm’s bond rating and the value
of its outstanding bonds. Investors’ concern over event risk means that those
firms deemed most likely to face events that could harm bondholders must pay
extremely high interest rates. To reduce this interest rate, some bonds have a
covenant called a super poison put, which enables a bondholder to turn in, or
“put,” a bond back to the issuer at par in the event of a takeover, merger, or major
recapitalization.

Some bonds have a make-whole call provision. This allows a company
to call the bond, but it must pay a call price that is essentially equal to the
market value of a similar noncallable bond. This provides companies with an
easy way to repurchase bonds as part of a financial restructuring, such as a
merger.

4-2e Sinking Funds

Some bonds include a sinking fund provision that facilitates the orderly retire-
ment of the bond issue. On rare occasions, the firm may be required to deposit
money with a trustee, which invests the funds and then uses the accumulated sum
to retire the bonds when they mature. Usually, though, the sinking fund is used to
buy back a certain percentage of the issue each year. A failure to meet the sinking
fund requirement puts the bond into default, which may force the company into
bankruptcy.

In most cases, the firm is given the right to administer the sinking fund in either
of two ways.

1. The company can call in for redemption (at par value) a certain percentage of
the bonds each year; for example, it might be able to call 5% of the total origi-
nal amount of the issue at a price of $1,000 per bond. The bonds are numbered
serially, and those called for redemption are determined by a lottery adminis-
tered by the trustee.

2. The company may buy the required number of bonds on the open market.

The firm will choose the less costly method. If interest rates have risen, causing
bond prices to fall, then it will buy bonds in the open market at a discount; if inter-
est rates have fallen, it will call the bonds. Note that a call for sinking fund purposes
is quite different from a refunding call as discussed previously. A sinking fund call
typically requires no call premium, but only a small percentage of the issue is nor-
mally callable in any one year.°®

Although sinking funds are designed to protect bondholders by ensuring
that an issue is retired in an orderly fashion, you should recognize that sink-
ing funds also can work to the detriment of bondholders. For example, suppose

cSome sinking funds require the issuer to pay a call premium.
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156 Part 1 Fundamental Concepts of Corporate Finance

that the bond carries a 10% interest rate but that yields on similar bonds have
fallen to 7.5%. A sinking fund call at par would require an investor to give up
a bond that pays $100 of interest and then to reinvest in a bond that pays only
$75 per year. This obviously harms those bondholders whose bonds are called.
On balance, however, bonds that have a sinking fund are regarded as being
safer than those without such a provision, so at the time they are issued sink-
ing fund bonds have lower coupon rates than otherwise similar bonds without
sinking funds.

4-2f Other Provisions and Features

Owners of convertible bonds have the option to convert the bonds into a fixed
number of shares of common stock. Convertibles offer investors the chance to
share in the upside if a company does well, so investors are willing to accept a
lower coupon rate on convertibles than on an otherwise identical but noncon-
vertible bond.

Warrants are options that permit the holder to buy stock at a fixed price,
thereby providing a gain if the price of the stock rises. Some bonds are issued with
warrants. As with convertibles, bonds with warrants have lower coupon rates than
straight bonds.

An income bond is required to pay interest only if earnings are high enough
to cover the interest expense. If earnings are not sufficient, then the company is
not required to pay interest, and the bondholders do not have the right to force the
company into bankruptcy. Therefore, from an investor’s standpoint, income bonds
are riskier than “regular” bonds.

Indexed bonds, also called purchasing power bonds, first became popular
in Brazil, Israel, and a few other countries plagued by high inflation rates. The inter-
est payments and maturity payment rise automatically when the inflation rate rises,
thus protecting the bondholders against inflation. In January 1997, the U.S.
Treasury began issuing indexed bonds called Treasury Inflation-Protected
Securities (TIPS). Later in this chapter we show how TIPS can be used to estimate
the real risk-free rate.

4-2g Bond Markets

Corporate bonds are traded primarily in electronic markets rather than in organized
exchanges. Most bonds are owned by and traded among a relatively small number
of very large financial institutions, including banks, investment banks, life insur-
ance companies, mutual funds, and pension funds. Although these institutions buy
and sell very large blocks of bonds, it is relatively easy for bond dealers to arrange
transactions because there are relatively few players in this market as compared
with stock markets.

Information on bond trades is not widely published, and many bonds trade
infrequently, if at all, but a representative group of bonds is listed and traded on
the bond division of the NYSE and is reported on the bond market page of The Wall
Street Journal. The most useful Web site (as of early 2017) is provided by the Finan-
cial Industry Regulatory Authority (FINRA) at www.finra.org; look for “Investors,”
“Market Data,” and then “Bonds.”
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Define “floating-rate bonds” and “zero coupon bonds.”
Why is a call provision advantageous to a bond issuer?

What are the two ways a sinking fund can be handled? Which
method will be chosen by the firm if interest rates have risen? If
interest rates have fallen? ( )
Are securities that provide for a sinking fund regarded as being

riskier than those without this type of provision? Explain.

What are income bonds and indexed bonds?

Why do convertible bonds and bonds with warrants have lower
coupons than similarly rated bonds that do not have these features?

4-3 Bond Valuation

The value of any financial asset—a stock, a bond, a lease, or even a physical asset
such as an apartment building or a piece of machinery—is simply the present value
of the cash flows the asset is expected to produce. The cash flows from a specific
bond depend on its contractual features. The following section shows the time line
and cash flows for a bond.

4-3a Time Line, Cash Flows, and Valuation Formulas
for a Bond

For a standard coupon-bearing bond, the cash flows consist of interest payments
during the life of the bond plus the amount borrowed when the bond matures (usu-
ally a $1,000 par value):

0 % 1 2 3 N
| | | — - —
Bond’s Value INT INT INT INT
M

The notation in the time line is explained next.

r, = The required rate of return on debt, which is the rate of return that
fairly compensates an investor for purchasing or holding debt, taking into
consideration its risk, timing, and the returns available on other similar in-
vestments. This is the discount rate that is used to calculate the present val-
ue of the bond’s cash flows. It is also called the debt’s going interest rate,
market interest rate, quoted interest rate, nominal interest rate, or
yield. Note that r, is not the coupon interest rate. It is equal to the coupon
rate only if (as in this case) the bond is selling at par. Generally, most cou-
pon bonds are issued at par, which implies that the coupon rate is set at the
r, prevailing when the bond is issued. Thereafter, interest rates, as measured
by r,, will fluctuate, but the coupon rate is fixed, so after issue r, will equal
the coupon rate only by chance. We use the term “i” or “I” to designate

Continued...
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158 Part 1 Fundamental Concepts of Corporate Finance

the interest rate for many calculations because those terms are used on
financial calculators, but “r,” with the subscript “d” to designate the rate on
a debt security, is normally used in finance.

N = Number of years until the bond matures. Note that N declines each year
after the bond was issued, so a bond that had a maturity of 15 years
when it was issued (original maturity = 15) will have N = 14 after 1
year, N = 13 after 2 years, and so on. Note also that for the sake of sim-
plicity we assume in this section that the bond pays interest once a year,
or annually, so N is measured in years. We consider bonds with semian-
nual payments later in the chapter.

INT = Dollars of interest paid each year = (Coupon rate)(Par value). For a
bond with a 9% coupon and a $1,000 par value, the annual interest is
0.09($1,000) = $90. In calculator terminology, INT = PMT = 90. If the
bond had been a semiannual payment bond, the payment would have
been $45 every 6 months.

M = Par, or maturity, value of the bond. This amount must be paid off at
maturity, and it is often equal to $1,000.

The following general equation, written in several forms, can be used to find the
value of any bond, V:

INT INT . INT M (4-1)

vV, = - + + +
o1 +r) (1 + 1) (1+zr)N  (1+z)

M
2[1+r (1 +r)N

= INT 1 ! + M
r r(1+r)N (1 +r)N

d

Observe that the cash flows consist of an annuity of N years plus a lump-sum
payment at the end of Year N. Equation 4-1 can be solved by using: (1) a formula,
(2) a financial calculator, or (3) a spreadsheet.

4-3b Solving for the Bond Price

Recall that MicroDrive issued a 15-year bond with an annual coupon rate of 9% and
a par value of $1,000. To find the value of MicroDrive’s bond by using a formula,
insert values for MicroDrive’s bond into Equation 4-1. You could use the first line
of Equation 4-1 to discount each cash flow back to the present and then sum these
PVs to find the bond’s value of $1,000; see Figure 4-1 and Equation 4-1a:

1,000 (4-1a)
3 = $1,000

E(1 + 009]t (1 + 0.09)"
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Chapter 4 Bond Valuation 159

FIGURE 4-1 Finding the Value of MicroDrive’s Bond (V)

A | B | C D | E F | G
| 20 |INPUTS:
| 21 | Years to maturity =N = 15
| 22 | Coupon payment = INT = $90
| 23| Par value =M = $1,000
24 Required return =r, = 9%
25
26 |1. Step-by-Step: Divide each cash flow by (1 + rg)"
Coupon PV of Coupon PV of
| 27| Year(t) Payment Payment Par Value Par Value
[ 28] 1 $90 $82.57
[ 29| 2 $90 $75.75
[ 30 3 $90 $69.50
[ 31 ] 4 $90 $63.76
| 32 | 5 $90 $58.49
| 33 | 6 $90 $53.66
[ 34] 7 $90 $49.23
[ 35| 8 $90 $45.17
[ 36| 9 $90 $41.44
[ 37| 10 $90 $38.02
[ 38] 11 $90 $34.88
39 | 12 $90 $32.00
40 13 $90 $29.36
[ 41 14 $90 $26.93
42 15 $90 $24.71 $1,000 $274.54
| 43 | Total=  $725.46
[44]
45 Vg = PV of all coupon payments + PV of par value =| $1,000.00 |
46
| 47 | Inputs: 15 0 90 1000
| 48 |2. Financial Calculator: | N | 1/YR PV PMT | FV
49 Output: -$1,000.00
50
51 |3. Excel: PV function: PVy= =PV(Rate,Nper,Pmt,Fv,Type)
52 Fixed inputs: PVy= =PV(9%,15,90,1000) -$1,000.00
53 Cell references: PVy= =PV(C24,C21,C22,C23) -$1,000.00

Note: See the file Ch04 Tool Kit.xIsx. Numbers are reported as rounded values for clarity but are calculated using Excel’s full precision.
Thus, intermediate calculations using the figure’s rounded values will be inexact.

This procedure is not very efficient, especially if the bond has many years DA O U Z
to maturity. Alternatively, you could use the formula in the second line of Equa-
tion 4-1 with a simple or scientific calculator:

See Ch04 Tool Kit.xIsx on
the textbook’s Web site.

1 1 $1,000

- -
0.09  0.09(1 +0.09)"* | = (1 + 0.09)'

V, = $90

$725.46 + $274.54 = $1,000
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160 Part 1 Fundamental Concepts of Corporate Finance

As shown in Equation 4-1b, the total bond value of $1,000 is the sum of the
coupons’ present values ($725.46) and the par value’s present value ($274.54). This
is easier than the step-by-step approach, but it is still somewhat cumbersome.

A financial calculator is ideally suited for finding bond values. Here is the setup
for MicroDrive’s bond:

Inputs 15 9 90 1000
o @ = )
Output —-1000

Input N = 15,I/YR = r, = 9,INT = PMT = 90, and M = FV = 1000; then press the
PV key to find the value of the bond, $1,000. Because the PV is an outflow to the inves-
tor, it is shown with a negative sign. The calculator is programmed to solve Equation 4-1:
It finds the PV of an annuity of $90 per year for 15 years, discounted at 9%, then it finds
the PV of the $1,000 maturity payment, and then it adds these two PVs to find the value
of the bond. Notice that even though the bond has a total cash flow of $1,090 at Year 15,
you should not enter FV = 1090! When you entered N = 15 and PMT = 90, you told the
calculator that there is a $90 payment at Year 15. Thus, setting FV = 1000 accounts for
any extra payment at Year 15, above and beyond the $90 payment.

With Excel, it is easiest to use the PV function: =PV(I,N,PMT,FV,Type).”
For MicroDrive’s bond, the function is =PV(0.09,15,90,1000,0) with a result of
—$1,000. Like the financial calculator solution, the bond value is negative because
PMT and FV are positive.
See Ch04 Tool Kit.xIsx on Excel also provides specialized functions for bond prices based on actual dates.

the textbook’s Web site. ~ For example, in Excel you could find the MicroDrive bond value as of the date it

was issued by using the function wizard to enter this formula:

’ /) ‘ ’

=PRICE(DATE(2018,1,1),DATE(2032,12,31),9%,9%,100,1,1)

The first two arguments in the function are Excel’s DATE function. The DATE
function takes the year, month, and day as inputs and converts them into a date.
The first argument is the date on which you want to find the price, and the sec-
ond argument is the maturity date. The third argument in the PRICE function is
the bond’s coupon rate, followed by the required return on the bond, r,. The fifth
argument, 100, is the redemption value of the bond at maturity per $100 of face
value; entering “100” means that the bond pays 100% of its face value when it
matures. The sixth argument is the number of payments per year. The last argu-
ment, 1, tells the program to base the price on the actual number of days in each
month and year. This function produces a result based upon a face value of $100.
In other words, if the bond pays $100 of face value at maturity, then the PRICE
function result is the price of the bond. Because MicroDrive’s bond pays $1,000
of face value at maturity, we must multiply the PRICE function’s result by 10. In
this example, the PRICE function returns a result of $100. When we multiply it by
10, we get the actual price of $1,000.% This function is essential if a bond is being

In Chapter 28 we note that Type is O (or omitted) for payments at the end of the period and 1 for
payments at the beginning of the period.

%The value based on the PRICE function with these inputs is actually $0.01 lower than the par value
because the function finds the price at the end of the settlement day, which means the times to the
future payments are shorter than a full year by 1 day.
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Chapter 4 Bond Valuation 161

evaluated between coupon payment dates. See Ch04 Tool Kit.xIsx on the text-
book’s Web site for an example.’

4-3c Interest Rate Changes and Bond Prices

In this example, MicroDrive’s bond is selling at a price equal to its par value. When-
ever the going market rate of interest, r,, is equal to the coupon rate, a fired-rate
bond will sell at its par value. Normally, the coupon rate is set at the market rate
when a bond is issued, causing it to sell at par initially.

The coupon rate remains fixed after the bond is issued, but interest rates in
the market move up and down. Looking at Equation 4-1, we see that an increase
in the market interest rate (r) will cause the price of an outstanding bond to fall,
whereas a decrease in rates will cause the bond’s price to rise. For example, if the
market interest rate on MicroDrive’s bond increased by 5 percentage points to 14%
immediately after it was issued, we would recalculate the price with the new market
interest rate as follows:

Inputs 15 14 90 1000
@ O @ O o
Output —-692.89

The price would fall to $692.89. Notice that the bond would then sell at a
price below its par value. Whenever the going rate of interest rises above the cou-
pon rate, a fixed-rate bond’s price will fall below its par value, and it is called a
discount bond.

On the other hand, bond prices rise when market interest rates fall. For exam-
ple, if the market interest rate on MicroDrive’s bond decreased by 5 percentage
points to 4%, then we would once again recalculate its price:

Inputs 15 4 90 1000
- @ @ G
Output -1555.92

In this case, the price rises to $1,555.92. In general, whenever the going inter-
est rate falls below the coupon rate, a fixed-rate bond’s price will rise above its par
value, and it is called a premium bond.

°The bond prices quoted by brokers are calculated as described and are called “clean” prices.
However, if you bought a bond between interest payment dates, the amount you would actually have
to pay would be the basic price plus accrued interest, which is called the “dirty” price. Thus, if you
purchased a MicroDrive bond 6 months after it was issued, your broker would send you an invoice
stating that you must pay $1,000 as the basic price of the bond plus $45 interest, representing one-
half the annual interest of $90, for a “dirty” price of $1,045. The seller of the bond would receive
$1,045. If you bought the bond the day before its interest payment date, you would pay $1,000 +
(364/365)($90) = $1,089.75. You would receive an interest payment of $90 at the end of the next
day. Unless otherwise stated, all prices quoted in this text are “clean” prices.
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Why do the prices of fixed-rate bonds fall if expectations for

inflation rise?

What is a discount bond? A premium bond?

A bond that matures in 6 years has a par value of $1,000, an annual
( ) coupon payment of $80, and a market interest rate of 9%. What is
its price? ($955.14)
A bond that matures in 18 years has a par value of $1,000, an

annual coupon of 10%, and a market interest rate of 7%. What is its
price? ($1,301.77)

4-4 Changes in Bond Values Over Time

At the time a coupon bond is issued, the coupon is generally set at a level that will
cause the market price of the bond to equal its par value. If a lower coupon were
set, investors would not be willing to pay $1,000 for the bond, and if a higher cou-
pon were set, investors would clamor for the bond and bid its price up over $1,000.
Investment bankers can judge quite precisely the coupon rate that will cause a bond
to sell at its $1,000 par value.

A bond that has just been issued is known as a new-issue bond. (Investment
bankers classify a bond as a new issue for about a month after it has first been issued.
New issues are usually actively traded and are called on-the-run bonds.) Once the
bond has been on the market for a while, it is classified as an outstanding bond,
also called a seasoned bond. Newly issued bonds generally sell very close to par,
but the prices of seasoned bonds can vary widely from par. Except for floating-rate
bonds, coupon payments are constant, so when economic conditions change, a 9%
coupon bond with a $90 coupon that sold at par when it was issued will sell for
more or less than $1,000 thereafter, and the annual coupon will remain at $90.

MicroDrive’s bonds with a 9% coupon rate were originally issued at par. If r,
remained constant at 9%, what would the value of the bond be 1 year after it was
issued? Now the term to maturity is only 14 years—that is, N = 14. With a financial
calculator, just override N = 15 with N = 14, press the PV key, and you find a value
of $1,000. If we continued, setting N = 13, N = 12, and so forth, we would see
that the value of the bond will remain at $1,000 as long as the going interest rate
remains equal to the coupon rate, 9%.

Now suppose interest rates in the economy fell drastically after the MicroDrive
bonds were issued and, as a result, r, fell below the coupon rate, decreasing from 9%
to 4%. Both the coupon interest payments and the maturity value remain constant,
but now 4% would have to be used for r, in Equation 4-1. The value of the bond at
the end of the first year would be $1,528.16:

E $90 $1,000
“~ (1+0.04) (1 + 0.04)"
1 1,000
= $90 - + 5
0.04 0.04(1 +0.04)*] (1 + 0.04)"
= $1,528.16

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Chapter 4 Bond Valuation 163

With a financial calculator, just change r, = I/YR from 9 to 4, and then press
the PV key to get the answer, $1,528.16. Thus, if r , fell below the coupon rate, the
bond would sell above par, or at a premium.

The arithmetic of the bond value increase should be clear, but what is the logic
behind it? Because r, has fallen to 4%, with $1,000 to invest, you could buy new
bonds like MicroDrive’s (every day some 10 to 12 companies sell new bonds), except
that these new bonds would pay $40 of interest each year rather than $90. Naturally,
you would prefer $90 to $40, so you would be willing to pay more than $1,000 for a
MicroDrive bond to obtain its higher coupons. All investors would react similarly; as a
result, the MicroDrive bonds would be bid up in price to $1,528.16, at which point they
would provide the same 4% rate of return to a potential investor as the new bonds.

Assuming that interest rates remain constant at 4% for the next 14 years, what
would happen to the value of a MicroDrive bond? It would fall gradually from
$1,528.16 to $1,000 at maturity, when MicroDrive will redeem each bond for $1,000.
This point can be illustrated by calculating the value of the bond 1 year later, when
it has 13 years remaining to maturity. With a financial calculator, simply input the
values for N, I/YR, PMT, and FV, now using N = 13, and press the PV key to find
the value of the bond, $1,499.28. Thus, the value of the bond will have fallen from
$1,528.16 to $1,499.28, or by $28.88. If you were to calculate the value of the bond at
other future dates, the price would continue to fall as the maturity date approached.

Note that if you purchased the bond at a price of $1,528.16 and then sold it
1 year later with r still at 4%, you would have a capital loss of $28.88, or a total
dollar return of $90.00 — $28.88 = $61.12. Your percentage rate of return would
consist of the rate of return due to the interest payment (called the current yield)
and the rate of return due to the price change (called the capital gains yield). This
total rate of return is often called the bond yield, and it is calculated as follows:

Interest, or current, yield = $90/$1,528.16 = 0.0589 = 5.89%
Capital gains yield = —$28.88/$1,528.16 =—0.0189 = —1.89%
Total rate of return, or yield = $61.12/$1,528.16 = 0.0400 = _4.00%

Had interest rates risen from 9% to 14% during the first year after issue (rather
than falling from 9% to 49%), then you would enter N = 14, I/YR = 14, PMT = 90,
and FV = 1000, and then press the PV key to find the value of the bond, $699.90.
In this case, the bond would sell below its par value, or at a discount. The total
expected future return on the bond would again consist of an expected return due
to interest and an expected return due to capital gains or capital losses. In this situ-
ation, the capital gains yield would be positive. The total return would be 14%. To
see this, calculate the price of the bond with 13 years left to maturity, assuming that
interest rates remain at 14%. With a calculator, enter N = 13, I/YR = 14, PMT = 90,
and FV = 1000; then press PV to obtain the bond’s value, $707.88.

Note that the capital gain for the year is the difference between the bond’s
value at Year 2 (with 13 years remaining) and the bond’s value at Year 1 (with 14
years remaining), or $707.88 — $699.90 = $7.98. The interest yield, capital gains
yield, and total yield are calculated as follows:

Interest, or current, yield = $90/$699.90 = 0.1286 = 12.86%

Capital gains yield = $7.98/$699.90 = 0.0114 = 1.14%
Total rate of return, or yield = $97.98/$699.90 = 0.1400 = 14.00%
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FIGURE 4-2  Time Path of the Value of a 9% Coupon, $1,000 Par
Value Bond When Interest Rates Are 4%, 9%, and 14%
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Note: The curves for 4% and 14% have a slight bow.

Figure 4-2 graphs the value of the bond over time, assuming that interest rates in
the economy: (1) remain constant at 9%, (2) fall to 4% and then remain constant at that
level, or (3) rise to 14% and remain constant at that level. Of course, if interest rates do
not remain constant, then the price of the bond will fluctuate. However, regardless of
what future interest rates do, the bond’s price will approach $1,000 as it nears the matu-

oA G > rity date (barring bankruptcy, which might cause the bond’s value to fall dramatically).
b Figure 4-2 illustrates the following key points.
See Ch04 Tool Kit.xlsx for

all calculations. 1. Whenever the going rate of interest, r,, is equal to the coupon rate, a fired-rate

bond will sell at its par value. Normally, the coupon rate is set equal to the

going rate when a bond is issued, causing it to sell at par initially.

2. Interest rates do change over time, but the coupon rate remains fixed after the
bond has been issued. Whenever the going rate of interest rises above the cou-
pon rate, a fixed-rate bond’s price will fall below its par value. Such a bond is
called a discount bond.

3. Whenever the going rate of interest falls below the coupon rate, a fixed-rate
bond’s price will rise above its par value. Such a bond is called a premium bond.

4. Thus, an increase in interest rates will cause the prices of outstanding bonds to
fall, whereas a decrease in rates will cause bond prices to rise.

5. The market value of a bond will always approach its par value as its maturity
date approaches, provided the firm does not go bankrupt.

These points are very important, for they show that bondholders may suffer
capital losses or make capital gains depending on whether interest rates rise or fall
after the bond is purchased.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Chapter 4 Bond Valuation 165

n 2010, the Hotel Chocolat UK became the first com-
Ipany to sweeten a bond offering with chocolate— ChOCO]-ate Bonds
literally! Instead of cash coupons, investors received
6 boxes of chocolate a year as interest if they bought
a £2,000 bond. For purchasing a £4,000 bond, an
investor would receive an extra sweetener, receiving
13 boxes a year. At maturity in 2014, investors could
choose to be repaid in cash for their original invest-
ment or to renew their bonds annually. Most investors
preferred chocolate to cash and chose the latter. Sources: Hotel Chocolat’s Web site, including www.hotelchocolat

The chocolate bond offering raised about £4.2 million .com/uk/tasting-club/our-story/chocolate-bonds and www
and was so successful that Hotel Chocolat decided -Metelchocolat.com/uk/about.
to offer new bonds in 2014. In addition to chocolate,

investors can choose to be repaid with gift certificates to
Hotel Chocolat stores and properties, including its hotel
in St. Lucia. Sweet!

[ What is meant by the terms “new issue” and “seasoned issue”?

[ Last year, a firm issued 30-year, 8% annual coupon bonds at a par
value of $1,000. (1) Suppose that 1 year later the going rate drops
to 6%. What is the new price of the bonds, assuming that they now SelJ Teat
have 29 years to maturity? ($1,271.81) (2) Suppose instead that 1

year after issue, the going interest rate increases to 10% (rather
than dropping to 6%). What is the price? ($812.61)

4-5 Bonds with Semiannual Coupons

Although some bonds pay interest annually, the vast majority actually pay interest
semiannually. To evaluate semiannual payment bonds, we must modify the valua-
tion model as follows.

1. Divide the annual coupon interest payment by 2 to determine the dollars of
interest paid every 6 months.

2. Multiply the years to maturity, N, by 2 to determine the number of semiannual
periods.

3. Divide the nominal (quoted) interest rate, r, by 2 to determine the periodic
(semiannual) interest rate.

By making these changes, we obtain the following equation for finding the
value of a bond that pays interest semiannually:

N INT/2 M (452)

V= 2y /2 (1 +1/2"
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To illustrate, assume now that MicroDrive’s bonds pay $45 interest every
6 months rather than $90 at the end of each year. Each semiannual interest pay-
ment is only half as large, but there are twice as many of them. The nominal, or
quoted, coupon rate is “9%, semiannual payments.”*

When the going (nominal) rate of interest is 4% with semiannual compounding,
the value of this 15-year bond is found as follows:

Inputs 30 2 45 1000
a
Output —1559.91

Enter N = 30, r, = I/YR = 2, PMT = 45, FV = 1000, and then press the PV
key to obtain the bond’s value, $1,559.91. The value with semiannual interest pay-
ments is slightly larger than $1,555.92, the value when interest is paid annually.
This higher value occurs because interest payments are received somewhat sooner
under semiannual compounding,.

Describe how the annual bond valuation formula is changed to
evaluate semiannual coupon bonds. Write out the revised formula.

A bond has a 25-year maturity, an 8% annual coupon paid
semiannually, and a face value of $1,000. The going nominal annual
interest rate (r,) is 6%. What is the bond’s price? ($1,257.30)

4-6 Bond Yields

Unlike the coupon interest rate, which is fixed, the bond’s yield varies from day to
day depending on current market conditions. Moreover, the yield can be calculated
in three different ways, and three “answers” can be obtained. These different yields
are described in the following sections.

4-6a Yield to Maturity

Suppose you purchased MicroDrive’s bond at a price of $1,528.16 exactly 1 year
after it was issued. The bond you now own has a 9% annual coupon, $1,000 par
value, and a maturity of 14 years (because you bought it 1 year after it was issued
with an original maturity of 15 years). What rate of interest would you earn on
your investment if you bought the bond and held it to maturity? This rate is called

"°In this situation, the coupon rate of “9% paid semiannually” is the rate that bond dealers, corporate
treasurers, and investors generally would discuss. Of course, if this bond were issued at par, then its
effective annual rate would be higher than 9%:

NOM

L M 0.09?
EAR = EFF% = (1 + —1=(1+ > —1 = (1.045)?— 1 = 9.20%

M

Because 9.20% with annual payments is quite different from 9% with semiannual payments, we have
assumed a change in effective rates in this section from the situation described in the previous section,
where we assumed 9% with annual payments.
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the bond’s yield to maturity (YTM), and it is the interest rate generally discussed
by investors when they talk about rates of return. The yield to maturity is usually
the same as the market rate of interest, r,. To find the YTM for a bond with annual
interest payments, you must solve Equation 4-1 for r :"

i y

(1 + YIM)' | (1 + YTM)"

Bond price = 2

t=1

For MicroDrive’s yield, you must solve this equation:

$90 $90 $1,000

$1,528.16 = ——— + -+ + +
(1+r) Q+r)* (Q+r)™

You could substitute values for r, until you found a value that “works” and
forces the sum of the PVs on the right side of the equal sign to equal $1,528.16, but
this would be tedious and time-consuming.'> As you might guess, it is much easier
with a financial calculator. Here is the setup:

Inputs 14 —1528.16 1000

---
4

Output

Simply enter N = 14, PV = —1,528.16, PMT = 90, and FV = 1000, and then press
the I/YR key for the answer of 49%.

You could also find the YITM with a spreadsheet. In Excel, you would use
the RATE function for this bond, inputting N = 14, PMT = 90, PV = —1528.16, PO L £
FV = 1000, 0 for Type, and leave Guess blank: =RATE(14,90,—1528.16,1000,0). See Ch04 Tool Kit.xIsx on
The result is 4%. The RATE function works only if the current date is immediately  the texthook’s Web site.
after either the issue date or a coupon payment date. To find bond yields on other
dates, use Excel’s YIELD function. See the Ch04 Tool Kit.xIsx file for an example.

The yield to maturity can be viewed as the bond’s promised rate of return,
which is the return that investors will receive if all the promised payments are
made. However, the yield to maturity equals the expected rate of return only if:
(1) The probability of default is zero. (2) The bond cannot be called. If there is some
default risk or if the bond may be called, then there is some probability that the
promised payments to maturity will not be received, in which case the calculated
yield to maturity will differ from the expected return.

The YIM for a bond that sells at par consists entirely of an interest yield,
but if the bond sells at a price other than its par value, then the YTM will consist
of the interest yield plus a positive or negative capital gains yield. Note also
that a bond’s yield to maturity changes whenever interest rates in the economy
change, and this is almost daily. If you purchase a bond and hold it until it
matures, you will receive the YTM that existed on the purchase date, but the

"If the bond has semiannual payments, you must solve Equation 4-2 for r,.

"Alternatively, you can substitute values of r, into the third form of Equation 4-1 until you find a
value that works.
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168 Part 1 Fundamental Concepts of Corporate Finance

bond’s calculated YTM will change frequently between the purchase date and
the maturity date."

4-6b Yield to Call

If you purchased a bond that was callable and the company called it, you would
not be able to hold the bond until it matured. Therefore, the yield to maturity would
not be earned. For example, if MicroDrive’s 9% coupon bonds were callable and
if interest rates fell from 9% to 4%, then the company could call in the 9% bonds,
replace them with 4% bonds, and save $90 — $40 = $50 interest per bond per year.
This would be good for the company but not for the bondholders.

If current interest rates are well below an outstanding bond’s coupon rate, then
a callable bond is likely to be called, and investors will estimate its expected rate of
return as the yield to call (YTC) rather than as the yield to maturity. To calculate
the YTC, solve this equation for r:

N INT Call pri (4-4)
Price of callable bond = 2 all price

Q+r)  (+r)p

t=1

Here N is the number of years until the company can call the bond, r, is the YTC,
and “Call price” is the price the company must pay in order to call the bond (it is
often set equal to the par value plus 1 year’s interest).

To illustrate, suppose MicroDrive’s bonds had a provision that permitted the
company, if it desired, to call the bonds 10 years after the issue date at a price
of $1,100. Suppose further that 1 year after issuance the going interest rate had
declined, causing the price of the bonds to rise to $1,528.16. Here is the time line
and the setup for finding the bond’s YTC with a financial calculator:

0 o-r | . ?
—1,5&8.16 9I0 9I0 9I0 9I0
1100
Inputs 9 —1528.16 90 1100
- o o O o8
Output 3.15 = YIC

“We often are asked by students if the purchaser of a bond will receive the YTM if interest rates
subsequently change. The answer is definitely “Yes” provided the question means, “Is the realized rate
of return on the investment in the bond equal to the YTM?” This is because the realized rate of return
on an investment is by definition the rate that sets the present value of the realized cash flows equal
to the price. If instead the question means, “Is the realized rate of return on the investment in the bond
and the subsequent reinvestment of the coupons equal to the YTM?” then the answer is definitely
“No.” Thus, the question really is one about strategy and timing. The bond, in combination with a
reinvestment strategy, is really two investments, and clearly the realized rate on this combined strategy
depends on the reinvestment rate. (See Web Extension 4C for more on investing for a target future
value.) For the rest of the book, we assume that an investment in a bond is only an investment in the
bond and not a combination of the bond and a reinvestment strategy; this means the investor earns
the expected YTM if the bond is held to maturity.
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The YTC is 3.15%, which is the return you would earn if you bought the bond
at a price of $1,528.16 and it was called 9 years from today. (The bond could not
be called until 10 years after issuance, and 1 year has gone by, so there are 9 years
left until the first call date.)

Do you think MicroDrive will call the bonds when they become callable?
MicroDrive’s actions will depend on the going interest rate when the bonds become
callable. If the going rate remains at r, = 4%, then MicroDrive could save 9% —
4% = 5%, or $50 per bond per year, by calling them and replacing the 9% bonds
with a new 4% issue. There would be costs to the company to refund the issue, but
the interest savings would probably be worth the cost, so MicroDrive would prob-
ably refund the bonds. Therefore, you would probably earn YIC = 3.15% rather
than YITM = 49% if you bought the bonds under the indicated conditions.

In the balance of this chapter, we assume that bonds are not callable unless oth-
erwise noted. However, some of the end-of-chapter problems deal with yield to call.

4-6¢ Current Yield

If you examine brokerage house reports on bonds, you will often see reference to
a bond’s current yield. The current yield is the annual interest payment divided by
the bond’s current price. For example, if MicroDrive’s bonds with a 9% coupon
were currently selling at $985, then the bond’s current yield would be $90/$985 =
0.0914 = 9.14%.

Unlike the yield to maturity, the current yield does not represent the rate of
return that investors should expect on the bond. The current yield provides infor-
mation regarding the amount of cash income that a bond will generate in a given
year, but it does not provide an accurate measure of the bond’s total expected
return, the yield to maturity. In fact, here is the relation between current yield, capi-
tal gains yield (which can be negative for a capital loss), and the yield to maturity:

Current yield + Capital gains yield = Yield to maturity (4-5)

4-6d The Cost of Debt and Intrinsic Value

The “Intrinsic Value and the Cost of Debt” box at the beginning of this chapter high-
lights the cost of debt, which affects the weighted average cost of capital (WACC),
which in turn affects the company’s intrinsic value. The pre-tax cost of debt from
the company’s perspective is the required return from the debtholder’s perspective.
Therefore, the pre-tax cost of debt is the yield to maturity (or the yield to call if a
call is likely). But why do different bonds have different yields to maturity? The
following sections answer this question.

Explain the difference between the yield to maturity and the yield

to call. C )

How does a bond’s current yield differ from its total return?

Could the current yield exceed the total return? Continued...
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A bond currently sells for $850. It has an 8-year maturity, an annual
coupon of $80, and a par value of $1,000. What is its yield to
maturity? (10.90%) What is its current yield? (9.41%)

A bond currently sells for $1,250. It pays a $110 annual coupon and
has a 20-year maturity, but it can be called in 5 years at $1,110.
What are its YTM and its YTC? (8.38%, 6.85%) Is the bond likely to
be called if interest rates don’t change?

4-7 The Pre-Tax Cost of Debt:
Determinants of Market Interest
Rates

Until now we have given you the quoted market interest rate, which is the required
rate of return on debt, r,. But as we showed in Chapter 1, different debt securities
often have very different market rates. What explains these differences? In a nut-
shell, different types of debt have expected future cash flows that differ with respect
to timing and risk. We can use a conceptual framework that decomposes the quoted
market interest rate into a truly risk-free rate plus several premiums that reflect
exposure to inflation risk, price volatility caused by interest rate volatility, default

risk, and liquidity risk (stemming from a lack of trading activity):
(4-6)

Quoted market interest rate = r, = r* + IP + MRP + DRP + LP

Here are definitions of the variables in Equation 4-6:

m

See www.bloomberg

r, = The quoted market rate, which is the required rate of return on a debt
security. There are many different securities and hence many different

.com and select

quoted interest rates.

MARKETS. Then select r* = Real risk-free interest rate. Pronounced “r-star,” r* is the rate paid
RATES AND BONDS for each moment on a hypothetical riskless security if zero inflation were
a partial listing of expected.
indexed Treasury bonds . ) o . .
and their interest rates. IP = Inflation premium, which is equal to the average expected inflation
See http://online.wsj rate over the life of the security. The expected future inflation rate is
.com for a complete set not necessarily equal to the current inflation rate, so IP is not necessar-
of Treasury quotes. See ily equal to current inflation.
www.treasurydirect S . . .
gov/indiv/ pi ducts MRP = Maturity risk premium. Changes in market interest rates can cause
/products.htm for a large changes in the priFes Qf long—t.erm bonds, even Tr_easury bonds.
complete listing of all Lenders charge a maturity risk premium to reflect this risk.
Treasury securities.
Continued...
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DRP = Default risk premium. This premium reflects the possibility that the
issuer will not pay interest or principal at the stated time and in the
stated amount. The DRP is zero for U.S. Treasury securities, but it rises
as the riskiness of issuers increases.

LP = Liquidity, or marketability, premium. This is a premium charged by
lenders to reflect the fact that some securities cannot be converted to
cash on short notice at a “reasonable” price. The LP is very low for
Treasury securities and for securities issued by large, strong firms, but
it is relatively high on securities issued by very small firms.

We discuss the components whose sum makes up the quoted, or nominal, rate
on a given security in the following sections.

Write out an equation for the nominal interest rate on any debt C )
security.

4-8 The Risk-Free Interest Rate:
Nominal (r..) and Real (r*)

The phrase risk-free interest rate (r_) is used frequently in business and in the
financial press, but what does it actually mean? When the term “risk-free rate” is not
preceded by “real,” people generally mean the nominal risk-free interest rate (r_),
which is the market rate observed on a Treasury security. In particular, the T-bill
rate is used for the short-term r,, and a T-bond rate is used for the long-term r,,.
Although T-bills and T-bonds are default-free and trade in very active markets, they
are not truly riskless. Both are exposed to inflation risk, and T-bonds also experi-
ence price volatility due to interest rate volatility.'*

In contrast, the real risk-free interest rate (r*) is the rate that a hypothetical
riskless security pays each moment if zero inflation were expected. The real risk-
free rate is not constant; r* changes over time depending on economic conditions,
especially: (1) the rate of return corporations and other borrowers expect to earn on
productive assets and (2) people’s time preferences for current versus future con-
sumption. Therefore, r* might change from moment-to-moment.

Even though no such hypothetical security actually exists, it provides a good
conceptual basis for understanding why different securities have different yields.

“We assume U.S. Treasury securities will not default, but evidence suggests that investors don’t
always think so. For example, see Srinivas Nippani, Pu Liu, and Craig T. Schulman, “Are Treasury
Securities Free of Default?” Journal of Financial and Quantitative Analysis, June 2001, pp. 251-266.
For more recent evidence, see Srinivas Nippani and Stanley D. Smith, “The Increasing Default Risk
of U.S. Treasury Securities due to the Financial Crisis,” Journal of Banking and Finance, Vol. 34,
2010, pp. 2472-2480. Additionally, on August 5, 2011, S&P downgraded the U.S. credit rating from
AAA to AA+. See the box “U.S. Treasury Bonds Downgraded!” later in the chapter for discussion of
the downgrade.
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172 Part 1 Fundamental Concepts of Corporate Finance

We start with r* and add required returns based on a security’s probability of default,
degree of market liquidity, exposure to inflation, and payment dates. We discuss
these sources of risk in the following sections, but we need to immediately address
the concept of a risk-free security.

Although there is no security that truly has a real risk-free interest rate, Trea-
sury Inflation-Protected Securities (TIPS) have payments that are indexed to infla-
tion. (For details on how TIPS are adjusted to protect against inflation, see Web
Extension 4B on the textbook’s Web site.) Because the payments (including the
principal) are tied to inflation, the yield on a TIPS with 1 year until maturity is a
good estimate of the real 1-year risk-free rate.” In theory, we would like an even
shorter maturity to estimate the real risk-free rate, but short-term TIPS are thinly
traded and the reported yields are not as reliable.

Historically, the real interest rate has averaged around 1.5% to 2.5%. In October
2016, the TIPS with about 1 year remaining until maturity had a —1.37% Yyield,
which is a negative real interest rate. Although unusual, negative real rates are pos-
sible. However, negative nominal market rates are impossible (or at least extraordi-
narily rare) because investors would just hold cash instead of buying a bond that is
guaranteed to return less than its cost.

What security provides a good estimate of the short-term nominal
risk-free rate?

( ) What security provides a good estimate of the long-term nominal
risk-free rate?

What security provides a good estimate of the real risk-free rate?

4-9 The Inflation Premium (IP)

Inflation has a major effect on interest rates because it erodes the purchasing power
of the dollar and lowers the real rate of return on investments. To illustrate, sup-
pose you invest $3,000 in a default-free zero coupon bond that matures in 1 year
and pays a 5% interest rate. At the end of the year, you will receive $3,150—your
original $3,000 plus $150 of interest. Now suppose that the inflation rate during
the year is 10% and that it affects all items equally. If gas had cost $3 per gallon
at the beginning of the year, it would cost $3.30 at the end of the year. Therefore,
your $3,000 would have bought $3,000/$3 = 1,000 gallons at the beginning of
the year but only $3,150/$3.30 = 955 gallons at the end. In real terms, you would
be worse off: You would receive $150 of interest, but it would not be sufficient to

>The real rate of interest as discussed here is different from the current real rate as often discussed in
the press. The current real rate is often estimated as the current interest rate minus the current (or most
recent) inflation rate, whereas the real rate, as used here (and in the fields of finance and economics
generally) without the word “current,” is the current interest rate minus the expected future inflation
rate over the life of the security. For example, suppose the current quoted rate for a 1-year Treasury
bill is 5%, inflation during the previous year was 2%, and inflation expected for the coming year is
49%. Then the current real rate would be approximately 5% — 2% = 3%, but the expected real rate
would be approximately 5% — 4% = 1%.
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Chapter 4 Bond Valuation 173

offset inflation. You would thus be better off buying 1,000 gallons of gas (or some
other storable asset) than buying the default-free bond.

Investors are well aware of inflation’s effects on interest rates, so when they
lend money, they build in an inflation premium (IP) that is approximately equal
to the average expected inflation rate over the life of the security.

Consider a U.S. Treasury bill, which is default-free, is very liquid, and has a
short maturity. Note that the interest rate on the T-bill (r_, ) includes the premium
for expected inflation:

—bill)

Iy =10 +1IP

Therefore, if the real short-term risk-free rate of interest were r* = 0.6% and
if inflation were expected to be 1.0% (and hence IP = 1.0%) during the next year,
then the quoted rate of interest on 1-year T-bills would be 0.6% + 1.0% = 1.6%.'®

It is important to note that the inflation rate built into interest rates is the infla-
tion rate expected in the future, not the rate experienced in the past. Thus, the latest
reported figures might show an annual inflation rate of 2%, but that is for the past
year. But if people on average expect a 6% inflation rate in the future, then 6%
would be built into the current interest rate.

Note also that the inflation rate reflected in the quoted interest rate on any
security is the average rate of inflation expected over the security’s life. Thus, the
inflation rate built into a 1-year bond is the expected inflation rate for the next
year, but the inflation rate built into a 30-year bond is the average rate of inflation
expected over the next 30 years. If [ is the expected inflation during year t, then the
inflation premium for an N-year bond’s yield (IP) can be approximated as:

_LAL+ 4 (4-7)

N N

IP

For example, if investors expect inflation to average 3% during Year 1 and 5%
during Year 2, then the inflation premium built into a 2-year bond’s yield can be
approximated by:"

L+1, 300+ 50
IP, = = = 4%
2 2

In the previous section, we saw that the yield on an inflation-indexed Trea-
sury bond (TIPS) is a good estimate of the real interest rate. Because a regular
(nonindexed) T-bond is similar to a TIPS in all respects except inflation protection,
the difference in their yields provides an estimate of the inflation premium. For
example, in late 2016 the yield on a 5-year nonindexed T-bond was 1.14%, and
the yield on a 5-year TIPS was —0.44%. Thus, the 5-year inflation premium was

1°This is not technically correct. The quoted rate on the T-bill would be found by solving this equation:
(1 +r._,) =0+ + IP). For our example, the result would be r, = (1.006)(1.01) — 1 = 0.01606
=~ 1.6%. This is almost exactly equal to the approximation. Because real rates and inflation rates usually

are small, we will continue to use the approximation instead of the exact formula in this footnote.

""To be mathematically correct, we should take the geometric average: (1 + 1P))> = (1 + 1)(1 + IZ]. In
this example, we have (1 + IP,)* = (1 + 0.03)(1 + 0.05). Solving for IP, yields 3.9952, which is close
to our approximation of 4%.
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174 Part 1 Fundamental Concepts of Corporate Finance

1.14% — (—0.44%) = 1.58%, implying that investors expected inflation to aver-
age 1.58% per year over the next 5 years.'® Similarly, the rate on a 20-year
nonindexed T-bond was 1.96%, and the rate on a 20-year indexed T-bond was
0.44%. Thus, the 20-year inflation premium was approximately 1.96% — 0.44% =
1.52%, implying that investors expected inflation to average 1.52% over the long
term.' These calculations are summarized as follows:

Maturity
Yields on: 1 Year 5 Years 20 Years
Nonindexed U.S. Treasury bond
(nominal rate) 0.65% 1.14% 1.96%
TIPS (real rate) —1.37% —0.44% 0.44%
Inflation premium 2.02% 1.58% 1.52%

Expectations for future inflation are closely but not perfectly correlated with
rates experienced in the recent past. Therefore, if the inflation rate reported for last
month increases, people often raise their expectations for future inflation, and this
change in expectations will cause an increase in interest rates.

Note that Germany, Japan, and Switzerland have, over the past several years,
had lower inflation rates than the United States, so their interest rates have gener-
ally been lower than ours. South Africa, Brazil, and most South American countries
have experienced higher inflation, which is reflected in their interest rates.

Explain how a TIPS and a nonindexed Treasury security can be used
to estimate the inflation premium.

( ) The yield on a 15-year TIPS is 3%, and the yield on a 15-year
Treasury bond is 5%. What is the inflation premium for a 15-year
bond? (2%)

'8As we noted in the previous footnote, the mathematically correct approach is to use a geometric
average and solve the following equation: (1 + IP)(1 + —0.0044) = 1 + 0.0114. Solving for IP gives
IP = 1.587%, which is very close to our approximation.

Note, though, that the difference in yield between a T-bond and a TIPS of the same maturity reflects
both the expected inflation and any risk premium for bearing inflation risk. So the difference in yields
is really an upper limit on the expected inflation.

“There are several other sources for the estimated inflation premium. The Congressional Budget
Office regularly updates the estimates of inflation that it uses in its forecasted budgets; see www.cho
.gov; select Economic Projections. A second source is the University of Michigan’s Institute for Social
Research, which regularly polls consumers regarding their expectations for price increases during the
next year; see www.sca.isr.umich.edu for the survey.

We prefer using inflation premiums derived from indexed and nonindexed Treasury securities, as
described in the text, because these are based on how investors actually spend their money, not on
theoretical models or opinions.
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Chapter 4 Bond Valuation 175

4-10 The Maturity Risk
Premium (MRP)

All bonds, even Treasury bonds, are exposed to two additional sources of risk: inter-
est rate risk and reinvestment risk. The net effect of these two sources of risk upon
a bond’s yield is called the maturity risk premium (MRP). The following sections
explain how interest rate risk and reinvestment risk affect a bond’s yield.

4-10a Interest Rate Risk

Interest rates go up and down over time, and an increase in interest rates leads to
a decline in the value of outstanding bonds. This risk of a decline in bond values
due to rising interest rates is called interest rate risk. To illustrate, suppose you
bought some 15-year 9% MicroDrive bonds at a price of $1,000, and then interest
rates immediately rose to 14%. As we saw earlier, the price of the bonds would fall
to $692.89, so you would have a loss of $307.11 per bond.?® Interest rates can and
do rise, and rising rates cause a loss of value for bondholders. Thus, bond investors
are exposed to risk from changing interest rates.

This point can be demonstrated by showing how the value of a 1-year bond
with a 10% annual coupon fluctuates with changes in r, and then comparing these
changes with those on a 25-year bond. The 1-year bond’s value for r, = 5% is

shown here:
Inputs 1 5 100 1000
Output (Bond Value) —1047.62

Using either a calculator or a spreadsheet, you could calculate the bond val-
ues for a 1-year and a 25-year bond at several current market interest rates; these 2iTid ! -
results are plotted in Figure 4-3. Note how much more sensitive the price of the See Ch04 Tool Kit.xlsx.
25-year bond is to changes in interest rates. At a 10% interest rate, both the 25-year
and the 1-year bonds are valued at $1,000. When rates rise to 15%, the 25-year
bond falls to $676.79 but the 1-year bond falls only to $956.52.

For bonds with similar coupons, this differential sensitivity to changes in inter-
est rates always holds true: The longer the maturity of the bond, the more its price
changes in response to a given change in interest rates. Thus, even if the risk of
default on two bonds is exactly the same, the one with the longer maturity is
exposed to more risk from a rise in interest rates.

The explanation for this difference in interest rate risk is simple. Suppose you
bought a 25-year bond that yielded 10%, or $100 a year. Now suppose interest rates
on bonds of comparable risk rose to 15%. You would be stuck with only $100 of
interest for the next 25 years. On the other hand, had you bought a 1-year bond,

2You would have an accounting (and tax) loss only if you sold the bond; if you held it to maturity,
you would not have such a loss. However, even if you did not sell, you would still have suffered a real
economic loss in an opportunity cost sense because you would have lost the opportunity to invest at
14% and would be stuck with a 9% bond in a 14% market. In an economic sense, “paper losses” are
just as bad as realized accounting losses.
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FIGURE 4-3 Value of Long- and Short-Term 10% Annual Coupon

Bonds at Different Market Interest Rates
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you would have a low return for only 1 year. At the end of the year, you would get
your $1,000 back, and you could then reinvest it and receive a 15% return ($150)
for the next year. Thus, interest rate risk reflects the length of time one is committed

to a given investment.
In addition to maturity, interest rate sensitivity reflects the size of coupon pay-
2iXid! - ments. Intuitively, this is because more of a high-coupon bond’s value is received
For more on bond risk, sooner than that of a low-coupon bond of the same maturity. This intuitive concept
including duration is measured by duration, which finds the average number of years that the bond’s
analysis, see Web PV of cash flows (coupons and principal payments) remains outstanding; see Web
Extension 4C onthe  Extension 4C and Ch04 Tool Kit.xIsx for the exact calculation. A zero coupon
textbook’s Web site.  hond, which has no payments until maturity, has a duration equal to its maturity.

Coupon bonds have durations that are shorter than maturity, and the higher the
coupon rate, the shorter the duration is.

Duration measures a bond’s sensitivity to interest rates in the following sense:
Given a change in interest rates, the percentage change in a bond’s price is propor-
tional to its duration:*!

% change in V, = (% change in 1 + r,) (—Duration)

Excel’s DURATION function provides an easy way to calculate a bond’s dura-
tion. See Web Extension 4C and Ch04 Tool Kit.xIsx for more discussion of duration
and its use in measuring and managing interest rate risk.

2This is true for the case in which the term structure (which we discuss in Section 4-13) is flat and can
only shift up and down. However, other duration measures can be developed for other term structure
assumptions.
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4-10b Reinvestment Rate Risk

As we saw in the preceding section, an increase in interest rates will hurt bond-
holders because it will lead to a decline in the value of a bond portfolio. But can
a decrease in interest rates also hurt bondholders? The answer is “Yes” because if
interest rates fall, then a bondholder may suffer a reduction in his or her income.
For example, consider a retiree who has a portfolio of bonds and lives off the
income they produce. The bonds, on average, have a coupon rate of 10%. Now sup-
pose that interest rates decline to 5%. The short-term bonds will mature, and when
they do, they will have to be replaced with lower-yielding bonds. In addition, many
of the remaining long-term bonds may be called, and as calls occur, the bondholder
will have to replace 10% bonds with 5% bonds. Thus, our retiree will suffer a reduc-
tion of income.

The risk of an income decline due to a drop in interest rates is called
reinvestment rate risk. Reinvestment rate risk is obviously high on callable
bonds. It is also high on short-maturity bonds because the shorter the maturity of
a bond, the fewer the years when the relatively high old interest rate will be earned
and the sooner the funds will have to be reinvested at the new low rate. Thus, retir-
ees whose primary holdings are short-term securities, such as bank CDs and short-
term bonds, are hurt badly by a decline in rates, but holders of long-term bonds
continue to enjoy their old high rates.

4-10c Comparing Interest Rate Risk and Reinvestment
Rate Risk: The Maturity Risk Premium

Note that interest rate risk relates to the value of the bonds in a portfolio, while
reinvestment rate risk relates to the income the portfolio produces. If you hold
long-term bonds, then you will face a lot of interest rate risk because the value
of your bonds will decline if interest rates rise; however, you will not face much
reinvestment rate risk, so your income will be stable. On the other hand, if you
hold short-term bonds, you will not be exposed to much interest rate risk because
the value of your portfolio will be stable, but you will be exposed to considerable
reinvestment rate risk because your income will fluctuate with changes in interest
rates. We see, then, that no fixed-rate bond can be considered totally riskless—
even most Treasury bonds are exposed to both interest rate risk and reinvestment
rate risk.*?

Bond prices reflect the trading activities of the marginal investors, defined
as those who trade often enough and with large enough sums to determine bond
prices. Although one particular investor might be more averse to reinvestment risk
than to interest rate risk, the data suggest that the marginal investor is more averse
to interest rate risk than to reinvestment risk. To induce the marginal investor to
take on interest rate risk, long-term bonds must have a higher expected rate of
return than short-term bonds. Holding all else equal, this additional return is the
maturity risk premium (MRP).

2Although indexed Treasury bonds are almost riskless, they pay a relatively low real rate. Note
also that risks have not disappeared; they have simply been transferred from bondholders to
taxpayers.
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178 Part 1 Fundamental Concepts of Corporate Finance

Differentiate between interest rate risk and reinvestment
rate risk.

To which type of risk are holders of long-term bonds more
exposed? Short-term bondholders?

C ) Assume that the real risk-free rate is r* = 3% and that the average
expected inflation rate is 2.5% for the foreseeable future. The
applicable MRP is 2% for a 20-year bond. What is the yield on a
20-year T-bond (which is default free and trades in a very active
market)? (7.5%)

4-11 The Default Risk Premium (DRP)

If the issuer defaults on a payment, investors receive less than the promised return
on the bond. The quoted interest rate includes a default risk premium (DRP)—
the greater the default risk, the higher the bond’s yield to maturity.?> The default
risk on Treasury securities is virtually zero, but default risk can be substantial for
corporate and municipal bonds. In this section, we consider some issues related to
default risk.

4-11a Bond Contract Provisions That Influence
Default Risk

Default risk is affected by both the financial strength of the issuer and the terms
of the bond contract, especially whether collateral has been pledged to secure the
bond. Several types of contract provisions are discussed next.

Bond Indentures

An indenture is a legal document that spells out the rights of both bondhold-
ers and the issuing corporation. A trustee is an official (usually a bank) who
represents the bondholders and makes sure the terms of the indenture are car-
ried out. The indenture may be several hundred pages in length, and it will
include restrictive covenants that cover such points as the conditions under
which the issuer can pay off the bonds prior to maturity, the levels at which
certain ratios must be maintained if the company is to issue additional debt,
and restrictions against the payment of dividends unless earnings meet certain
specifications.

The Securities and Exchange Commission: (1) approves indentures and (2)
makes sure that all indenture provisions are met before allowing a company to sell
new securities to the public. A firm will have different indentures for each of the
major types of bonds it issues, but a single indenture covers all bonds of the same

ZSuppose two bonds have the same promised cash flows, coupon rate, maturity, liquidity, and
inflation exposure, but one bond has more default risk than the other. Investors will naturally pay less
for the bond with the greater chance of default. As a result, bonds with higher default risk will have
higher yields.
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type. For example, one indenture will cover a firm’s first mortgage bonds, another
its debentures, and a third its convertible bonds.

Secured Debt and Mortgage Bonds

Secured debt is any debt for which a corporation pledges a particular asset that
may be claimed by the secured debtholder in the event of default. The pledged asset
is said to have a lien against it because the corporation must satisfy the creditor
before using proceeds from selling the asset for any other purpose.

A mortgage bond is a bond that is secured by property. The company might
also choose to issue second-mortgage bonds secured by the same assets that were
secured by a previously issued mortgage bond. In the event of liquidation, the hold-
ers of these second-mortgage bonds would have a claim against the property but
only after the first-mortgage bondholders had been paid off in full. Thus, second
mortgages are sometimes called junior mortgages because they are junior in prior-
ity to the claims of senior mortgages, or first-mortgage bonds. All mortgage bonds
are subject to an indenture that usually limits the amount of new bonds that can
be issued.

Debentures and Subordinated Debentures

A debenture is an unsecured bond, and as such it provides no lien against specific
property as security for the obligation. Debenture holders are, therefore, general
creditors whose claims are protected by property not otherwise pledged.

There is a definite pecking order among debenture in terms of priority in a
bankruptcy. For example, some bonds are called senior bonds because they must
be paid before any other general creditors. The term subordinate means “below,”
or “inferior to”; thus, in the event of bankruptcy, subordinated debt has claims on
assets only after senior debt has been paid off. Subordinated debentures may be
subordinated either to designated notes payable (usually bank loans), senior bonds,
or to all other debt. In the event of liquidation or reorganization, holders of subor-
dinated debentures cannot be paid until all senior debt, as named in the debentures’
indentures, has been paid.

Development Bonds

Some companies may be in a position to benefit from the sale of either
development bonds or pollution control bonds. State and local governments
may set up both industrial development agencies and pollution control agencies.
These agencies are allowed, under certain circumstances, to sell tax-exempt bonds
and then make the proceeds available to corporations for specific uses deemed (by
Congress) to be in the public interest. For example, a Detroit pollution control
agency might sell bonds to provide Ford with funds for purchasing pollution con-
trol equipment. Because the income from the bonds would be tax exempt, the bonds
would have relatively low interest rates. Note, however, that these bonds are guar-
anteed by the corporation that will use the funds, not by a governmental unit, so
their rating reflects the credit strength of the corporation using the funds.

Revenue Bonds and Project Financing

The payments for some bonds and their claims in the event of bankruptcy are lim-
ited to the income produced from a specific project. For example, a revenue bond
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Insuring with Credit Default Swaps: The Great Recession

Let the Buyer Beware!

of 2007

credit default swap (CDS) is like an insurance policy.

The purchaser of the CDS agrees to make annual
payments to a counterparty that agrees to pay if a partic-
ular bond defaults. During the 2000s, investment banks
often would purchase CDS for the mortgage-backed from AIG in order to sell a Lehman-created MBS to an
securities (MBS) they were creating in order to make the investor. But when the MBS began defaulting, neither
securities more attractive to investors. But how good Lehman nor AIG was capable of making full restitution
was this type of insurance? As it turned out, not very. to the investor.
For example, Lehman Brothers might have bought a CDS

is a type of municipal bond that is secured by the revenues derived from a specific
project such as roads and bridges, airports, water and sewage systems, and not-for-
profit health care facilities. Project financing is a method in which a particular
project’s creditors do not have full recourse against the borrowers; the lenders and
lessors must be paid from the project’s cash flows and equity. Project financing
often is used for large international projects such as oil refineries.

Municipal Bond Insurance

Municipalities can buy bond insurance, which means that an insurance com-
pany guarantees to pay the coupon and principal payments should the issuer
default. This reduces risk to investors, who will thus accept a lower coupon rate
for an insured bond than for a comparable but uninsured one. Even though the
municipality must pay a fee to have its bonds insured, its savings due to the lower
coupon rate often make insurance cost-effective. Keep in mind that the insurers
are private companies and that the value added by the insurance depends on the
creditworthiness of the insurer. The larger insurers are strong companies, and their
own ratings are AAA.

4-11b Bond Ratings

A bond rating reflects the probability that a bond will go into default. The
three major rating agencies are Moody’s Investors Service (Moody’s), Standard &
Poor’s Corporation (S&P), and Fitch Ratings. As shown in Columns (3) and (4)
of Table 4-1, triple-A and double-A bonds are extremely safe, rarely default-
ing even within 5 years of being assigned a rating. Single-A and triple-B bonds
are also strong enough to be called investment-grade bonds, and they are
the lowest-rated bonds that many banks and other institutional investors are
permitted by law to hold. Double-B and lower bonds are speculative bonds and
are often called junk bonds. These bonds have a significant probability of
defaulting.
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TABLE 4-1 Bond Ratings, Default Risk, and Yields

Percent Upgraded

Percent Defaulting or Downgraded in

Rating Agency? Within:® Median Ratios¢ 2015
Total debt/

S&P and Return on Total
Fitch Moody’s 1 year 5 years capital capital Down Up Yield
(1) (2) (3 @) (5) (6) (7) (® 9
Investment-grade bonds
AAA Aaa 0.13% 0.68% 27.6% 12.4% 6.25% NA% 2.21%
AA Aa 0.00 0.00 27.0 28.3 5.76 0.00 2.27
A A 0.09 0.96 17.5 37.5 6.55 1.61 2.42
BBB Baa 0.07 1.72 134 42.5 4.25 2.00 3.46
Junk bonds
BB Ba 0.62 6.35 1.3 53.7 7.56 5.25 5.16
B B 2.06 11.68 8.7 75.9 6.89 7.79 6.58
Ccc Caa 21.36 35.38 3.2 113.5 18.18 5.19 8.37
Notes:

aThe ratings agencies also use “modifiers” for bonds rated below triple-A. S&P and Fitch use a plus and minus system; thus, A+ designates
the strongest A-rated bonds and A— the weakest. Moody’s uses a 1, 2, or 3 designation, with 1 denoting the strongest and 3 the weakest;
thus, within the double-A category, Aal is the best, Aa2 is average, and Aa3 is the weakest.

Default data, downgrades, and upgrades are from Fitch Ratings Global Corporate Finance 2015 Transition and Default Study, May 6, 2016:
see www.fitchratings.com/site/re/879357. A free registration is required to access the Fitch report.

‘Median ratios are from Standard & Poor’s 2006 Corporate Ratings Criteria, April 23, 2007: see www.standardandpoors.com/en_US
/web/guest/article/-/view/type/HTML/id/785022. You must register (which is free) and log in to get access to this report.

dComposite yields for 10-year AAA, AA, and A bonds can be found at http://finance.yahoo.com/bonds/composite_bond_rates.
Representative yields for 10-year BBB, BB, B, and CCC bonds can be found using the bond screener at www.finra.org.

4-11c Bond Rating Criteria, Upgrades,
and Downgrades

Bond ratings are based on both quantitative and qualitative factors, as we describe next.

1. Financial Ratios. Many ratios potentially are important, but the return on invest-
ed capital, debt ratio, and interest coverage ratio are particularly valuable for pre-
dicting financial distress. For example, Columns (1), (5), and (6) in Table 4-1 show
a strong relationship between ratings and the return on capital and the debt ratio.

2. Bond Contract Terms. Important provisions for determining the bond’s rating
include whether the bond is secured by a mortgage on specific assets, whether
the bond is subordinated to other debt, any sinking fund provisions, guarantees
by some other party with a high credit ranking, and restrictive covenants such
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as requirements that the firm keep its debt ratio below a given level or that it
keep its times interest earned ratio above a given level.

3. Qualitative Factors. Included here would be such factors as sensitivity of the
firm’s earnings to the strength of the economy, how it is affected by inflation,
whether it is having or is likely to have labor problems, the extent of its interna-
tional operations (including the stability of the countries in which it operates),
potential environmental problems, potential antitrust problems, and so on.

Rating agencies review outstanding bonds on a periodic basis and re-rate if
necessary. Columns (7) and (8) in Table 4-1 show the percentages of companies in
each rating category that were downgraded or upgraded in 2015 by Fitch Ratings.

Over the long run, ratings agencies have done a reasonably good job of measuring
the average credit risk of bonds and of changing ratings whenever there is a significant
change in credit quality. However, it is important to understand that ratings do not
adjust immediately to changes in credit quality, and in some cases there can be a con-
siderable lag between a change in credit quality and a change in rating. For example,
Enron’s bonds still carried an investment-grade rating on a Friday in December 2001,
but the company declared bankruptcy two days later, on Sunday. Many other abrupt
downgrades occurred in 2007 and 2008, leading to calls by Congress and the SEC for

U.S. Treasury Bonds Downgraded!

he worsening recession that began at the end of

2007 led Congress to pass a huge economic stimulus
package in early 2009. The combination of the stimu-
lus package and the government’s bailouts of financial
institutions caused the U.S. government to increase its
borrowing substantially. The current (October 2016) level
of total debt is about $19 trillion, about 101% of gross
domestic product (GDP). Any way you look at it, this is a
lot of money, even by Washington standards!

With so much debt outstanding and enormous annu-
al deficits continuing, in mid-2011 Congress was faced
with the need to increase the amount of debt the federal
government is allowed to issue. Although Congress had
increased the debt ceiling 74 times previously, and 10
times since 2001, partisan and heated debate seriously
delayed approval of the measure and brought the federal
government to the brink of default on its obligations by
August. At the last minute, Congress approved a debt
ceiling increase, narrowly avoiding a partial government
shutdown. However, the deficit reduction package that
accompanied the legislation was small, doing little to
address the structural revenue and spending imbalance
the federal government faces going forward.

On August 5, 2011, the combination of a dysfunc-
tional political process apparently incapable of reliably

The Great Recession

of 2007

performing basic financial housekeeping chores and
the lack of a clear plan to address future deficits raised
enough questions about the U.S. government’s financial
stability to induce Standard & Poor’s (S&P), the credit rat-
ing agency, to downgrade U.S. public debt from AAA
to AA+, effectively removing it from its list of risk-free
investments. Financial markets quickly responded to this
dark assessment, with the Dow Jones Industrial Average
plunging some 13% over the next week. Moody’'s and
Fitch, the other two major rating agencies, however,
kept their ratings of U.S. public debt at their highest
levels. With two out of three agencies rating U.S. debt
at the highest level, is the yield on U.S. debt still a proxy
for the riskless rate? Only time will tell, but since the ini-
tial downgrade in 2011, a bitterly divided Congress has
brought the federal government to the brink of default
on its debt obligations several more times. This behavior
does not bode well for the prospect of maintaining a
AAA rating.
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changes in rating agencies and the way they rate bonds. Clearly, improvements can
be made, but there will always be occasions when completely unexpected information
about a company is released, leading to a sudden change in its rating.

4-11d Bond Ratings and the Default Risk Premium

Why are bond ratings so important? First, most bonds are purchased by institu-
tional investors rather than by individuals, and many institutions are restricted
to investment-grade securities. Thus, if a firm’s bonds fall below BBB, it will have
a difficult time selling new bonds because many potential purchasers will not be
allowed to buy them. Second, many bond covenants stipulate that the coupon rate
on the bond automatically increases if the rating falls below a specified level. Third,
because a bond’s rating is an indicator of its default risk, the rating has a direct,
measurable influence on the bond’s yield. Column (9) of Table 4-1 shows that an
AAA bond has a yield of 2.21% and that yields increase as the rating falls. In fact,
an investor would earn 8.37% on a CCC bond if it didn’t default.

A bond spread is the difference between a bond’s yield and the yield on some
other security of the same maturity. Unless specified differently, the term “spread”
generally means the difference between a bond’s yield and the yield on a Treasury
bond of similar maturity.

Figure 4-4 shows the spreads between an index of AAA bonds and a
10-year Treasury bond; it also shows spreads for an index of BAA bonds relative

FIGURE 4-4 Bond Spreads
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Note: All data are from the Federal Reserve Bank of St. Louis’s Economic Database, FRED: http://research.stlouisfed.org/fred2. The
spreads are defined as the yield on the risky bond (AAA or BAA) minus the yield on a 10-year Treasury bond.
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AA-rated companies are members of an elite group.

Over the last 20 years, this cream of the crop has The Few, the PrOud,
included such powerhouses as 3M, Abbott Labs, Bell-
South, ExxonMobil, GE, Kellogg, Microsoft, and UPS. the o 0 O AAA-RatEd

Only large companies with stable cash flows make it .
into this group, and for years they guarded their AAA Compan]_ES!
ratings vigilantly. In recent years, however, the nonfi-
nancial AAA-rated corporation has become a vanish-
ing breed. In October 2016, the major ratings agencies
(Fitch, S&P, and Moody’s) agreed on the highest rating

for only two nonfinancial companies without govern-  {5ke greater advantage of the tax savings that they
ment backing: Johnson & Johnson and a Duke Energy  afford. With higher debt levels, these companies are
project financing arm. no longer eligible for the highest rating. In essence,

Why do so few companies have AAA ratings? One  they have sacrificed their AAA rating for lower taxes.
reason may be that the recent financial crisis and pges this sound like a good trade-off to you? We will

recession have hurt the creditworthiness of even large,  §iscuss how companies choose the level of debt in
stable companies. Another reason is that many of the Chapter 16.

top companies are choosing to be rated by only one

or t\{VO (_)f the ratmgs_agenaes' ,rather than all three. Source: Bond information from the Financial Industry Regulatory
A third likely explanation is that in recent years, large, Authority, www.finra.org. Look at “Investors,” “Market Data,”
stable companies have increased their debt levels to  “Bonds,” and then look at a company and its ratings.

to the T-bond. Figure 4-4 illustrates three important points. First, the BAA
spread always is greater than the AAA spread. This is because a BAA bond is
riskier than an AAA bond, so BAA investors require extra compensation for
their extra risk. The same is true for other ratings: Lower-rated bonds have
higher yields.

Second, the spreads are not constant over time. For example, look at the AAA
spread. It was exceptionally low during the boom years of 2005-2007 but rose dra-
matically as the economy declined in 2008 and 2009.

Third, the difference between the BAA spread and the AAA spread isn’t
constant over time. The two spreads were reasonably close to one another in
2005 but were very far apart in early 2009. In other words, BAA investors
didn’t require much extra return over that of an AAA bond to induce them to
take on that extra risk most years, but in 2009 they required a very large risk
premium.

Not only do spreads vary with the rating of the security, but they also usu-
ally increase as maturity increases. This should make sense. If a bond matures
soon, investors are able to forecast the company’s performance fairly well.
But if a bond has a long time until it matures, investors have a difficult time
forecasting the likelihood that the company will fall into financial distress.
This extra uncertainty creates additional risk, so investors demand a higher
required return.
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Chapter 4

Fear and Rationality

he following graph shows two measures of fear.

One is the "Hi-Yield” spread between the yields
on junk bonds and Treasury bonds. The second is the
TED spread, which is the difference between the
3-month LIBOR rate and the 3-month T-bill rate. Both
are measures of risk aversion. The Hi-Yield spread
measures the amount of extra compensation inves-
tors need to induce them to take on risky junk bonds.
The TED spread measures the extra compensation that
banks require to induce them to lend to one another.
Observe that the spreads were very low from mid-2003
through the end of 2007. During these boom years,
investors and bankers had a voracious appetite for risk
and simply didn’t require much extra return for addi-
tional risk. But as the economy began to deteriorate
in 2008, investors and bankers reversed course and
became extremely risk averse, with spreads skyrocket-
ing. Note that the pre-financial crisis appetite for risk
seems to have returned, with spreads again very low.
It is hard to reconcile such drastic changes in risk aver-
sion with careful, deliberate, and rational behavior!

Bond Valuation 185

The Great Recession

of 2007

Spread
(%)

-

2010-01 [y
|

t

2001-01
2004-01
2005-01
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Note: The Hi-Yield spread is the average monthly value of the BofA Merrill
Lynch US High Yield Master Il Effective Yield minus the 10-year T-bond
yield. TED is the difference between the 3-month LIBOR rate and the
3-month T-bill rate. All data are from the Federal Reserve Bank of St. Lou-
is's Economic Database, FRED: http://research.stlouisfed.org/fred2.

1 Differentiate between mortgage bonds and debentures.
I Name the major rating agencies, and list some factors that affect

bond ratings.
[ What is a bond spread?

How do bond ratings affect the default risk premium?

[ A 10-year T-bond has a yield of 6%. A 10-year corporate bond
with a rating of AA has a yield of 7.5%. If the corporate bond has
excellent liquidity, what is an estimate of the corporate bond’s

default risk premium? (1.5%)

4-12 The Liquidity Premium (LP)

Financial assets generally have more liquidity than real assets, which means
that securities can be converted to cash quickly at a “fair market value.” How-
ever, not all securities have the same degree of liquidity, so investors include a
liquidity premium (LP) when establishing a security’s required rate of return.
Although liquidity premiums are difficult to measure accurately, a differential of
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at least 2 percentage points (and perhaps up to 4 or 5 percentage points) exists
between the least liquid and the most liquid financial assets of similar default risk
and maturity. Corporate bonds issued by small companies are traded less frequently
than those issued by large companies, so small-company bonds tend to have a
higher liquidity premium.

For example, liquidity in the market for mortgage-backed securities (MBS)
evaporated in 2008 and early 2009. The few transactions that occurred were
priced so low that the yields on these MBS were extremely high, which was
partially due to a much higher liquidity premium caused by the extremely low
liquidity of MBS.

Which bond usually will have a higher liquidity premium:
C ) one issued by a large company or one issued by a small
company?

4-13 The Term Structure
of Interest Rates

The term structure of interest rates describes the relationship between long-
term and short-term rates. The term structure is important both to corporate trea-
surers deciding whether to borrow by issuing long-term or short-term debt and to
investors who are deciding whether to buy long-term or short-term bonds.

Interest rates for bonds with different maturities can be found in a variety of
publications, including The Wall Street Journal and the Federal Reserve Bulletin,
as well as on a number of Web sites, including Bloomberg, Yahoo!, CNN Financial,
and the Federal Reserve Board. Using interest rate data from these sources, we can
determine the term structure at any given point in time. For example, Figure 4-5
presents interest rates for different maturities on three different dates. The set of
data for a given date, when plotted on a graph such as Figure 4-5, is called the
yield curve for that date.

As the figure shows, the yield curve changes both in position and in slope over
time. In March 1980, all rates were quite high because high inflation was expected.
However, the rate of inflation was expected to decline, so the inflation premium
(IP) was larger for short-term bonds than for long-term bonds. This caused short-
term yields to be higher than long-term yields, resulting in a downward-sloping
yield curve. By February 2000, inflation had indeed declined and thus all rates were
lower. The yield curve had become humped—medium-term rates were higher than
either short- or long-term rates. In October 2016, all rates were below the 2000
levels. Because short-term rates had dropped below long-term rates, the yield curve
was upward sloping.

Historically, long-term rates are generally higher than short-term rates owing to
the maturity risk premium, so the yield curve usually slopes upward. For this reason,
people often call an upward-sloping yield curve a normal yield curve and a yield
curve that slopes downward an inverted yield curve or an abnormal yield curve.
Thus, in Figure 4-5 the yield curve for March 1980 was inverted, whereas the yield
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FIGURE 4-5 U.S. Treasury Bond Interest Rates on Different Dates
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curve in October 2016 was normal. As stated earlier, the February 2000 curve was
humped.

A few academics and practitioners contend that large bond traders who
buy and sell securities of different maturities each day dominate the market.
According to this view, a bond trader is just as willing to buy a 30-year bond
to pick up a short-term profit as to buy a 3-month security. Strict proponents
of this view argue that the shape of the yield curve is therefore determined only
by market expectations about future interest rates, a position that is called the
pure expectations theory, or sometimes just the expectations theory. If this
were true, then the maturity risk premium (MRP) would be zero and long-term
interest rates would simply be a weighted average of current and expected future
short-term interest rates. See Web Extension 4D for a more detailed discussion
of the expectations theory.

I What is a yield curve, and what information would you need to
draw this curve?

[ Distinguish among the shapes of a “normal” yield curve, an
“"abnormal” curve, and a “"humped” curve.

I If the interest rates on 1-, 5-, 20-, and 30-year bonds are (respectively)
4%, 5%, 6%, and 7%, then how would you describe the yield curve?
How would you describe it if the rates were reversed?

187

) /) ‘ )

For a discussion of the
expectations theory, see
Web Extension 4D on the
textbook’s Web site.

Self Teat
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4-14 Financing with Junk Bonds

Recall that bonds rated less than BBB are noninvestment-grade debt, also called
junk bonds or high-yield debt. There are two ways that a bond can become a junk
bond. First, the bond might have been investment-grade debt when it was issued,
but its rating subsequently was cut because the issuing corporation had fallen on
hard times. Such bonds are called “fallen angels,” and there are many such bonds
as we write this in 2016.

Some bonds are junk bonds at the time they are issued, but this was not always
true. Prior to the 1980s, fixed-income investors such as pension funds and insur-
ance companies were generally unwilling to buy risky bonds, so it was almost
impossible for risky companies to raise capital in the public bond markets. Then,
in the late 1970s, Michael Milken of the investment banking firm Drexel Burnham
Lambert, relying on historical studies that showed risky bonds yielded more than
enough to compensate for their risk, convinced institutional investors that junk-
bond yields were worth their risk. Thus was born the junk-bond market.

In the 1980s, large investors like T. Boone Pickens and Henry Kravis thought
that certain old-line, established companies were run inefficiently and were financed
too conservatively. These corporate raiders were able to invest some of their own
money, borrow the rest via junk bonds, and take over the target company, usually
taking the company private. The fact that interest on the bonds was tax deduct-
ible, combined with the much higher debt ratios of the restructured firms, increased
after-tax cash flows to stockholders and helped make the deals feasible. Because
these deals used lots of debt, they were called leveraged buyouts (LBOs).

In recent years, private equity firms have conducted transactions similar to
the LBOs of the 1980s, taking advantage of historically low junk-bond rates to
help finance their purchases. For example, in 2007 the private equity firm Kohlberg
Kravis Roberts and Company (KKR) took the discount retailer Dollar General private
in a $6.9 billion deal. As part of the transaction, Dollar General issued $1.9 billion
in junk bonds. So KKR financed approximately 73% of the deal with its own cash
(coming from its own equity and from money it had borrowed on its own account)
and about 27% of the deal with money that Dollar General raised, for a net invest-
ment of about $5 billion. In late 2009, KKR took Dollar General public again at $21
per share with a resulting market value of equity of $7.1 billion and a very tidy gain!

( ) What are junk bonds?

4-15 Bankruptcy and Reorganization

A business is insolvent when it does not have enough cash to meet its interest and
principal payments. When this occurs, either the creditors or the company may
file for bankruptcy in the United States Bankruptcy Court. After hearing from the
creditors and the company’s managers, a federal bankruptcy court judge decides
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whether to dissolve the firm through liquidation or to permit it to reorganize and
thus stay alive. Chapter 7 of the federal bankruptcy statutes addresses liquidation,
and Chapter 11 addresses reorganization.

The decision to force a firm to liquidate versus permit it to reorganize depends
on whether the value of the reorganized firm is likely to be greater than the value
of the firm’s assets if they are sold off piecemeal. In a reorganization, the firm’s
creditors negotiate with management on the terms of a potential reorganization.
The reorganization plan may call for a restructuring of the firm’s debt, in which
case the interest rate may be reduced, the term to maturity may be lengthened, or
some of the debt may be exchanged for equity. The point of the restructuring is to
reduce the financial charges to a level that the firm’s cash flows can support. Of
course, the common stockholders also have to give up something: They often see
their position diluted as a result of additional shares being given to debtholders in
exchange for accepting a reduced amount of debt principal and interest. In fact, the
original common stockholders often end up with nothing. The court may appoint
a trustee to oversee the reorganization, but usually the existing management is
allowed to retain control.

Liquidation occurs if the company is deemed to be too far gone to be saved—if
it is worth more dead than alive. If the bankruptcy court orders liquidation, then
assets are sold off, and the cash obtained is distributed as specified in Chapter 7
of the Bankruptcy Act. Here is the priority of claims: (1) past-due property tax
liens; (2) secured creditors who are entitled to the proceeds from the sale of col-
lateral; (3) the trustee’s costs of administering and operating the bankrupt firm; (4)
expenses incurred after bankruptcy was filed; (5) some wages due workers (capped
at a maximum amount per worker and limited to wages earned within a specified
period prior to the bankruptcy); (6) claims for unpaid contributions to employee
benefit plans (capped at a maximum amount per worker and limited to wages
earned within a specified period prior to the bankruptcy); (7) unsecured claims
for customer deposits (capped at a maximum amount per customer); (8) federal,
state, and local taxes due; (9) unfunded pension plan liabilities (although some
limitations exist); (10) general unsecured creditors; (11) preferred stockholders (up
to the par value of their stock); and (12) common stockholders (although usually
nothing is left for them).

Here are the key points for you to know: (1) The federal bankruptcy statutes
govern both reorganization and liquidation. (2) Bankruptcies occur frequently.
(3) A priority of the specified claims must be followed when distributing the
assets of a liquidated firm. More information about bankruptcy can be found in
Chapter 25.

Differentiate between a Chapter 7 liquidation and a Chapter 11

reorganization. ( )
List the priority of claims for the distribution of a liquidated
firm’'s assets.
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SUMMARY

This chapter described the different types of bonds that governments and corpora-
tions issue, explained how bond prices are established, and discussed how investors
estimate the rates of return they can expect to earn. The rate of return required by
debtholders is the company’s pre-tax cost of debt, and this rate depends on the risk
that investors face when they buy bonds.

e A bond is a long-term promissory note issued by a business or governmental
unit. The issuer receives money in exchange for promising to make interest
payments and to repay the principal on a specified future date.

e  Some special types of long-term financing include zero coupon bonds, which
pay no annual interest but are issued at a discount; see Web Extension 4A for
more on zero coupon bonds. Other types are floating-rate debt, whose inter-
est payments fluctuate with changes in the general level of interest rates, and
junk bonds, which are high-risk, high-yield instruments issued by firms that
use a great deal of financial leverage.

e A call provision gives the issuing corporation the right to redeem the bonds
prior to maturity under specified terms, usually at a price greater than the
maturity value (the difference is a call premium). A firm will typically call a
bond if interest rates fall substantially below the coupon rate.

e A sinking fund is a provision that requires the corporation to retire a portion of
the bond issue each year. The purpose of the sinking fund is to provide for the
orderly retirement of the issue. A sinking fund typically requires no call premium.

e The value of a bond is found as the present value of an annuity (the interest
payments) plus the present value of a lump sum (the principal payment). The
bond is evaluated at the appropriate periodic interest rate over the number of
periods for which interest payments are made.

e  The equation used to find the value of an annual coupon bond is
v N INT N M
P&+ (1 + )V

e An adjustment to the formula must be made if the bond pays interest semian-
nually: divide INT and r, by 2, and multiply N by 2:

2N INT/2 N M

“0+r/20 0 (112N

Value of semiannual bond =

e The expected rate of return on a bond held to maturity is defined as the bond’s
yield to maturity (YTM):
INT M

1+ YIM)' (1 + YIM)"

N

Bond price = >

t=1

e The expected rate of return on a callable bond held to its call date is defined as
the yield to call (YTC).
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Chapter 4 Bond Valuation 191

e The required rate of return on debt (r)) is the rate needed to fairly com-
pensate investors for purchasing or holding debt, taking into consideration
its cash flows’ risk and timing. It is the rate that is observed in the market, so
it is also called the market interest rate, the quoted interest rate, or the
nominal interest rate.

e The real risk-free interest rate (r*) is the rate that a hypothetical riskless
security pays each moment if zero inflation were expected.

e  The required rate of return on debt is composed of the real risk-free rate, r*
plus premiums that reflect inflation (IP), maturity risk (MRP), default risk (DRP),
and liquidity (LP):

r, = 1"+ [P + MRP + DRP + LP

e The risk-free interest rate (r.)) is the quoted rate on a U.S. Treasury secu-
rity, which is default-free and very liquid. The short-term risk-free rate is
approximated by a T-bill’s yield; the long-term risk-free rate is approximated
by a T-bond’s yield.

e Treasury Inflation-Protected Securities (TIPS) are U.S. Treasury bonds that
have no inflation risk. See Web Extension 4B for more discussion of TIPS.

e The longer the maturity of a bond, the more its price will change in response
to a given change in interest rates; this is called interest rate risk. However,
bonds with short maturities expose investors to high reinvestment rate risk,
which is the risk that income from a bond portfolio will decline because cash
flows received from bonds will be rolled over at lower interest rates.

e Duration is a measure of interest rate risk. See Web Extension 4C for a discus-
sion of duration.

e Corporate and municipal bonds have default risk. If an issuer defaults, inves-
tors receive less than the promised return on the bond. Therefore, investors
should evaluate a bond’s default risk before making a purchase.

e A bond rating reflects the probability that a bond will go into default. The
highest rating is AAA, and they go down to D. The higher a bond’s rating, the
lower its risk and therefore its interest rate.

e  The relationship between the yields on securities and the securities’ maturities
is known as the term structure of interest rates, and the yield curve is a
graph of this relationship.

e  The shape of the yield curve depends on two key factors: (1) expectations about
future inflation and (2) perceptions about the relative risk of securities with
different maturities.

e Theyield curve is normally upward sloping; this is called a normal yield curve.
However, the curve can slope downward (an inverted yield curve) if the infla-
tion rate is expected to decline. The yield curve also can be humped, which
means that interest rates on medium-term maturities are higher than rates on
both short- and long-term maturities.

e The expectations theory states that yields on long-term bonds reflect
expected future interest rates. Web Extension 4D discusses this theory.
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192 Part 1 Fundamental Concepts of Corporate Finance

QUESTIONS

4-1 Define each of the following terms:

a. Bond; Treasury bond; corporate bond; municipal bond; foreign bond
b. Par value; maturity date; coupon payment; coupon interest rate
c. Floating-rate bond; zero coupon bond; original issue discount
bond (0ID)

d. Call provision; redeemable bond; sinking fund
Convertible bond; warrant; income bond; indexed bond (also called a
purchasing power bond)
Premium bond; discount bond
Current yield (on a bond); yield to maturity (YTM); yield to call (YTC)
Indentures; mortgage bond; debenture; subordinated debenture
Development bond; municipal bond insurance; junk bond; investment-
grade bond
Real risk-free rate of interest, r*; nominal risk-free rate of interest, r,,
Inflation premium (IP); default risk premium (DRP); liquidity; liquidity
premium (LP)

1. Interest rate risk; maturity risk premium (MRP); reinvestment rate risk
m. Term structure of interest rates; yield curve

n. “Normal” yield curve; inverted (“abnormal”) yield curve

o

e PR

e

4-2 “Short-term interest rates are more volatile than long-term interest rates, so
short-term bond prices are more sensitive to interest rate changes than are
long-term bond prices.” Is this statement true or false? Explain.

4-3 The rate of return on a bond held to its maturity date is called the bond’s
yield to maturity. If interest rates in the economy rise after a bond has
been issued, what will happen to the bond’s price and to its YIM? Does
the length of time to maturity affect the extent to which a given change in
interest rates will affect the bond’s price? Why or why not?

4-4 If you buy a callable bond and interest rates decline, will the value of your
bond rise by as much as it would have risen if the bond had not been call-
able? Explain.

4-5 A sinking fund can be set up in one of two ways. Discuss the advantages
and disadvantages of each procedure from the viewpoint of both the firm
and its bondholders.

PROBLEMS

Answers Are in Appendix B

Easy Problems 1-6
4-1 Bond Valuation with Annual Payments

Jackson Corporation’s bonds have 12 years remaining to maturity. Interest
is paid annually, the bonds have a $1,000 par value, and the coupon interest
rate is 8%. The bonds have a yield to maturity of 9%. What is the current
market price of these bonds?
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4-2 Yield to Maturity for Annual Payments

Wilson Corporation’s bonds have 12 years remaining to maturity. Interest
is paid annually, the bonds have a $1,000 par value, and the coupon inter-
est rate is 10%. The bonds sell at a price of $850. What is their yield to
maturity?

4-3 Current Yield for Annual Payments

Heath Food Corporation’s bonds have 7 years remaining to maturity. The
bonds have a face value of $1,000 and a yield to maturity of 8%. They
pay interest annually and have a 9% coupon rate. What is their current
yield?

4-4 Determinant of Interest Rates

The real risk-free rate of interest is 4%. Inflation is expected to be 2% this
year and 4% during each of the next 2 years. Assume that the maturity risk
premium is zero. What is the yield on 2-year Treasury securities? What is the
yield on 3-year Treasury securities?

4-5 Default Risk Premium

A Treasury bond that matures in 10 years has a yield of 6%. A 10-year cor-
porate bond has a yield of 9%. Assume that the liquidity premium on the
corporate bond is 0.5%. What is the default risk premium on the corporate
bond?

4-6 Maturity Risk Premium

The real risk-free rate is 3%, and inflation is expected to be 3% for the next
2 years. A 2-year Treasury security yields 6.3%. What is the maturity risk
premium for the 2-year security?

Intermediate Problems 7-20
4-7 Bond Valuation with Semiannual Payments

Renfro Rentals has issued bonds that have a 10% coupon rate, payable semi-
annually. The bonds mature in 8 years, have a face value of $1,000, and a
yield to maturity of 8.5%. What is the price of the bonds?

4-8 Yield to Maturity and Call with Semiannual Payments

Thatcher Corporation’s bonds will mature in 10 years. The bonds have a face
value of $1,000 and an 8% coupon rate, paid semiannually. The price of the
bonds is $1,100. The bonds are callable in 5 years at a call price of $1,050.
What is their yield to maturity? What is their yield to call?

4-9 Bond Valuation and Interest Rate Risk

The Garraty Company has two bond issues outstanding. Both bonds pay
$100 annual interest plus $1,000 at maturity. Bond L has a maturity of
15 years, and Bond S has a maturity of 1 year.

a. What will be the value of each of these bonds when the going rate of
interest is (1) 5%, (2) 8%, and (3) 12%? Assume that there is only one
more interest payment to be made on Bond S.

b. Why does the longer-term (15-year) bond fluctuate more when interest
rates change than does the shorter-term bond (1 year)?
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194 Part 1 Fundamental Concepts of Corporate Finance

4-10 Yield to Maturity and Required Returns

The Brownstone Corporation’s bonds have 5 years remaining to maturity.
Interest is paid annually, the bonds have a $1,000 par value, and the coupon
interest rate is 9%.

a. What is the yield to maturity at a current market price of (1) $829 or
(2) $1,104?

b. Would you pay $829 for one of these bonds if you thought that the
appropriate rate of interest was 12%-—that is, if r, = 12%? Explain your
answer.

4-11 Yield to Call and Realized Rates of Return

Seven years ago, Goodwynn & Wolf Incorporated (G&W) sold a 20-year
bond issue with a 14% annual coupon rate and a 9% call premium. Today,
G&W called the bonds. The bonds originally were sold at their face value of
$1,000. Compute the realized rate of return for investors who purchased the
bonds when they were issued and who surrender them today in exchange
for the call price.

4-12 Bond Yields and Rates of Return

A 10-year, 12% semiannual coupon bond with a par value of $1,000 may be
called in 4 years at a call price of $1,060. The bond sells for $1,100. (Assume
that the bond has just been issued.)

a. What is the bond’s yield to maturity?

b. What is the bond’s current yield?

c. What is the bond’s capital gain or loss yield?
d. What is the bond’s yield to call?

4-13 Yield to Maturity and Current Yield

You just purchased a bond that matures in 5 years. The bond has a face value
of $1,000 and an 8% annual coupon. The bond has a current yield of 8.21%.
What is the bond’s yield to maturity?

4-14 Current Yield with Semiannual Payments

A bond that matures in 7 years sells for $1,020. The bond has a face value of
$1,000 and a yield to maturity of 10.5883%. The bond pays coupons semian-
nually. What is the bond’s current yield?

4-15 Yield to Call, Yield to Maturity, and Market Rates

Absalom Energy’s 14% coupon rate, semiannual payment, $1,000 par value
bonds that mature in 30 years are callable 5 years from now at a price of
$1,050. The bonds sell at a price of $1,353.54, and the yield curve is flat.
Assuming that interest rates in the economy are expected to remain at their
current level, what is the best estimate of the nominal interest rate on new
bonds issued in 5 years?

4-16 Interest Rate Sensitivity

A bond trader purchased each of the following bonds at a yield to maturity
of 8%. Immediately after she purchased the bonds, interest rates fell to 7%.
What is the percentage change in the price of each bond after the decline in
interest rates? Assume annual coupons and annual compounding. Fill in the
following table:
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Price @ 8% Price @ 7% Percentage Change

10-year, 10% annual coupon

10-year zero

5-year zero

30-year zero

Perpetuity, $100 annual coupon

4-17 Bond Value as Maturity Approaches

An investor has two bonds in his portfolio. Each bond matures in 4 years,
has a face value of $1,000, and has a yield to maturity equal to 9.6%. One
bond, Bond C, pays an annual coupon of 10%; the other bond, Bond Z, is a
zero coupon bond. Assuming that the yield to maturity of each bond remains
at 9.6% over the next 4 years, what will be the price of each of the bonds at
the following time periods? Fill in the following table:

T Price of Bond C Price of Bond Z
0
1

2
3
4

4-18 Determinants of Interest Rates

The real risk-free rate is 2%. Inflation is expected to be 3% this year, 4%
next year, and then 3.5% thereafter. The maturity risk premium is estimated
to be 0.0005 X (t — 1), where t = number of years to maturity. What is the
nominal interest rate on a 7-year Treasury security?

4-19 Maturity Risk Premiums

Assume that the real risk-free rate, r*, is 3% and that inflation is expected
to be 8% in Year 1, 5% in Year 2, and 4% thereafter. Assume also that all
Treasury securities are highly liquid and free of default risk. If 2-year and
5-year Treasury notes both yield 10%, what is the difference in the maturity
risk premiums (MRPs) on the two notes; that is, what is MRP, minus MRP,?

4-20 Inflation Risk Premiums

Because of a recession, the inflation rate expected for the coming year is
only 3%. However, the inflation rate in Year 2 and thereafter is expected
to be constant at some level above 3%. Assume that the real risk-free rate
is r* = 29 for all maturities and that there are no maturity risk premiums.
If 3-year Treasury notes yield 2 percentage points more than 1-year notes,
what inflation rate is expected after Year 17

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

195



196 Part 1 Fundamental Concepts of Corporate Finance

Challenging Problems 21-23
4-21 Bond Valuation and Changes in Maturity and Required Returns

Suppose Hillard Manufacturing sold an issue of bonds with a 10-year
maturity, a $1,000 par value, a 10% coupon rate, and semiannual interest
payments.

a. Two years after the bonds were issued, the going rate of interest on bonds
such as these fell to 6%. At what price would the bonds sell?

b. Suppose that 2 years after the initial offering, the going interest rate had
risen to 12%. At what price would the bonds sell?

c. Suppose that 2 years after the issue date (as in Part a) interest rates fell to
6%. Suppose further that the interest rate remained at 6% for the next 8
years. What would happen to the price of the bonds over time?

4-22 Yield to Maturity and Yield to Call

Arnot International’s bonds have a current market price of $1,200. The bonds

have an 11% annual coupon payment, a $1,000 face value, and 10 years left

until maturity. The bonds may be called in 5 years at 109% of face value

(call price = $1,090).

a. What is the yield to maturity?

b. What is the yield to call if they are called in 5 years?

c. Which yield might investors expect to earn on these bonds, and why?

d. The bond’s indenture indicates that the call provision gives the firm the
right to call them at the end of each year beginning in Year 5. In Year 5,
they may be called at 109% of face value, but in each of the next 4 years
the call percentage will decline by 1 percentage point. Thus, in Year 6
they may be called at 108% of face value, in Year 7 they may be called at
107% of face value, and so on. If the yield curve is horizontal and interest
rates remain at their current level, when is the latest that investors might
expect the firm to call the bonds?

4-23 Determinants of Interest Rates

Suppose you and most other investors expect the inflation rate to be 7%
next year, to fall to 5% during the following year, and then to remain at
a rate of 3% thereafter. Assume that the real risk-free rate, r*, will remain
at 2% and that maturity risk premiums on Treasury securities rise from
zero on very short-term securities (those that mature in a few days) to a
level of 0.2 percentage points for 1-year securities. Furthermore, maturity
risk premiums increase 0.2 percentage points for each year to maturity, up
to a limit of 1.0 percentage point on 5-year or longer-term T-notes and
T-bonds.

a. Calculate the interest rate on 1-, 2-, 3-, 4-, 5-, 10-, and 20-year Treasury
securities, and plot the yield curve.

b. Now suppose ExxonMobil’s bonds, rated AAA, have the same maturities
as the Treasury bonds. As an approximation, plot an ExxonMobil yield
curve on the same graph with the Treasury bond yield curve. (Hint: Think
about the default risk premium on ExxonMobil’s long-term versus short-
term bonds.)

c. Now plot the approximate yield curve of Long Island Lighting Company,
a risky nuclear utility.
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SPREADSHEET PROBLEMS

4-24 Build a Model: Bond Valuation

Start with the partial model in the file Ch04 P24 Build a Model.xIsx on
the textbook’s Web site. A 20-year, 8% semiannual coupon bond with a par
value of $1,000 may be called in 5 years at a call price of $1,040. The bond
sells for $1,100. (Assume that the bond has just been issued.)

What is the bond’s yield to maturity?

What is the bond’s current yield?

What is the bond’s capital gain or loss yield?

What is the bond’s yield to call?

How would the price of the bond be affected by a change in the going
market interest rate? (Hint: Conduct a sensitivity analysis of price to
changes in the going market interest rate for the bond. Assume that the
bond will be called if and only if the going rate of interest falls below the
coupon rate. This is an oversimplification, but assume it for purposes of
this problem.)

f. Now assume the date is October 25, 2019. Assume further that a 129,
10-year bond was issued on July 1, 2019, pays interest semiannually (on
January 1 and July 1), and sells for $1,100. Use your spreadsheet to find
the bond’s yield.

o0 T

Sam Strother and Shawna Tibbs are vice presidents of e. (1) Whatwould be the value of the bond described
Mutual of Seattle Insurance Company and co-directors in Part d if, just after it had been issued, the
of the company’s pension fund management division. expected inflation rate rose by 3 percentage
An important new client, the North-Western Municipal points, causing investors to require a 13%
Alliance, has requested that Mutual of Seattle present return? Would we now have a discount or a
an investment seminar to the mayors of the represent- premium bond?
ed cities, and Strother and Tibbs, who will make the (2) What would happen to the bond's value if
actual presentation, have asked you to help them by inflation fell and r, declined to 7%? Would we
answering the following questions. now have a premium or a discount bond?
a. What are the key features of a bond? (3) What would happen to the value of the
b. What are call provisions and sinking fund provi- 10-year bond over time if the required rate of
sions? Do these provisions make bonds more or return remained at 13%? If it remained at 7%?
less risky? (Hint: With a financial calculator, enter PMT, I/
¢. How does one determine the value of any asset YR, FV, and N, and then change N to see what
whose value is based on expected future cash flows? happens to the PV as the bond approaches
d. How is the value of a bond determined? What is maturity.)
the value of a 10-year, $1,000 par value bond with T (1) Whatiis the yield to maturity on a 10-year, 9%
a 10% annual coupon if its required rate of return annual coupon, $1,000 par value bond that sells
is 10%? for $887.00? That sells for $1,134.20? What
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Part 1

does the fact that a bond sells at a discount or
at a premium tell you about the relationship
between r, and the bond’s coupon rate?

(2) What are the total return, the current yield, and
the capital gains yield for the discount bond?
(Assume the bond is held to maturity and the
company does not default on the bond.)

. How does the equation for valuing a bond change

if semiannual payments are made? Find the value
of a 10-year, semiannual payment, 10% coupon
bond if the nominal r; = 13%.

. Suppose a 10-year, 10% semiannual coupon bond

with a par value of $1,000 is currently selling for

$1,135.90, producing a nominal yield to maturity

of 8%. However, the bond can be called after

5 years for a price of $1,050.

(1) What is the bond’s nominal yield to call (YTC)?

(2) If you bought this bond, do you think you
would be more likely to earn the YTM or the
YTC? Why?

. Write a general expression for the yield on any

debt security (r,) and define these terms: real risk-
free rate of interest (r*), inflation premium (IP),
default risk premium (DRP), liquidity premium (LP),
and maturity risk premium (MRP).

Fundamental Concepts of Corporate Finance

j. Define the real risk-free rate (r*). What security can

be used as an estimate of r*? What is the nominal
risk-free rate (r..)? What securities can be used as
estimates of r..?

. Describe a way to estimate the inflation premium

(IP) for a t-year bond.

. What is a bond spread and how is it related to

the default risk premium? How are bond ratings
related to default risk? What factors affect a com-
pany’s bond rating?

. What is interest rate (or price) risk? Which bond

has more interest rate risk: an annual payment
1-year bond or a 10-year bond? Why?

. What is reinvestment rate risk? \Which has more

reinvestment rate risk: a 1-year bond or a 10-year
bond?

. How are interest rate risk and reinvestment rate

risk related to the maturity risk premium?

. What is the term structure of interest rates? What

is a yield curve?

. Briefly describe bankruptcy law. If a firm were

to default on its bonds, would the company be
liquidated immediately? Would the bondholders
be assured of receiving all of their promised
payments?

selected additional cases

The following cases from CengageCompose cover  Brigham-Buzzard Series:
many of the concepts discussed in this chapter and  Case 3, “Powerline Network Corporation (Bonds and
are available at http://compose.cengage.com Preferred Stock).”

Klein-Brigham Series:
Case 3, “Peachtree Securities, Inc. (B)”; Case 72, “Swan
Davis”; and Case 78, "Beatrice Peabody.”
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Financial Options

here are two fundamental approaches to valuing assets. The first is the dis-
Tcounted cash flow (DCF) approach, which we covered in previous chapters: An
asset’s value is the present value of its cash flows. The second is the option pric-
ing approach. It is important that all managers understand the basic principles of
option pricing for the following reasons. First, many projects allow managers to
make strategic or tactical changes in plans as market conditions change. The exis-
tence of these “embedded options” often means the difference between a successful
project and a failure. Understanding basic financial options can help you manage
the value inherent in these real options. Second, many companies use derivatives
to manage risk; many derivatives are types of financial options, so an understand-
ing of basic financial options is necessary before tackling derivatives. Third, option
pricing theory provides insights into the optimal debt/equity choice, especially
when convertible securities are involved. And, fourth, knowing about financial
options will help you understand any employee stock options that you receive.

CHAPTER

) d) ‘ ’

The textbook's

Web site contains

an Excel file that
will guide you
through the chapter’s
calculations. The file
for this chapter is
ChO5 Tool Kit.xIsx,
and we encourage you
to open the file and
follow along as you
read the chapter.

BEGINNING-OF-CHAPTER QUESTIONS

As you read the chapter, consider how you would answer
the following questions. You should not necessarily be
able to answer the questions before you read the chap-
ter. Rather, you should use them to get a sense of the
issues covered in the chapter. After reading the chapter,
you should be able to give at least partial answers to the
questions, and you should be able to give better answers
after the chapter has been discussed in class. Note, too,
that it is often useful, when answering conceptual ques- 2.
tions, to use hypothetical data to illustrate your answer.

We illustrate the answers with an Excel model that is

available on the textbook’s Web site. Accessing the model to this issue?

and working through it is a useful exercise, and it provides
insights that are useful when answering the questions.

1. How is the value of a financial option affected by
(a) the current price of the underlying asset, (b) the
exercise (or strike) price, (c) the risk-free rate,
(d) the time until expiration (or maturity), and
(e) the variance of returns on the asset?

Should options given as part of compensation
packages be reported on the income statement as
an expense? What are some pros and cons relating
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3.

Part 1

The rationale behind granting stock options is to
induce employees to work harder and be more
productive. As the stock price increases (presum-
ably due to their hard work), the employees share
in this added wealth. Another way to share this

Fundamental Concepts of Corporate Finance

disadvantages of using stock options rather than
shares of stock as employee incentives?

The stockholders’ claim in a levered firm can be
viewed as a call option; stockholders have the option
to purchase the firm's assets by paying off its debt.

wealth would be to grant shares of stock rather
than options. What are the advantages and

What incentives does this provide to stockholders
and managers in choosing investment projects?

I n previous chapters we showed that the intrinsic value
of an asset is the present value of its cash flows. This
time value of money approach works well for stocks and
bonds, but we must use another approach for options
and derivatives. If we can find a portfolio of stocks and
risk-free bonds that replicates an option’s cash flows,
then the intrinsic value of the option must be identical to
the value of the replicating portfolio.

The Intrinsic Value

of Stock Options

Cost of
equity (rg)

Dividends (Dy)

D; D, Dk
(1+rgt

Stock price =

5-1 Overview of Financial Options

In general, an option is a contract that gives its owner the right to buy (or sell) an
asset at some predetermined price within a specified period of time. However, there
are many types of options and option markets.! Consider the options reported in

'For an in-depth treatment of options, see Don M. Chance and Robert Brooks, An Introduction to
Derivatives and Risk Management, 10th ed. (Mason, OH: South-Western, Cengage Learning, 2016);
or John C. Hull, Options, Futures, and Other Derivatives, 10th ed. (Upper Saddle River, NJ:
Prentice-Hall, 2018).
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TABLE 5-1 Listed Options Quotations for General Computer Corporation (GCC) on

January 8, 2018
CALLS—LAST QUOTE PUTS—LAST QUOTE
Closing Price Strike Price February March May February March May
53.50 50 4.25 4.75 5.50 0.65 1.40 2.20
53.50 55 1.30 2.05 3.15 2.65 r 4.50
53.50 60 0.30 0.70 1.50 6.65 r 8.00

Note:
r means not traded on January 8.

Table 5-1, which is an extract from a Listed Options Quotations table as it might
appear on a Web site or in a daily newspaper. The first column reports the clos-
ing stock price. For example, the table shows that General Computer Corporation’s
(GCQ) stock price closed at $53.50 on January 8, 2018.

A call option gives its owner the right to buy a share of stock at a fixed price,
which is called the strike price (sometimes called the exercise price because it is
the price at which you exercise the option). A put option gives its owner the right
to sell a share of stock at a fixed strike price. For example, the first row in Table 5-1
is for GCC’s options that have a $50 strike price. Observe that the table has columns
for call options and for put options with this strike price.

Each option has an expiration date, after which the option may not be
exercised. Table 5-1 reports data for options that expire in February, March,
and May.? If the option can be exercised any time before the expiration, it is
called an American option; if it can be exercised only on its expiration date,
it is a European option. All of GCC’s options are American options. The first
row shows that GCC has a call option with a strike price of $50 that expires on
Saturday, May 19 (the third Friday in May 2018 is the 18th). The quoted price for
this option is $5.50.

When the current stock price is greater than the strike price, the option is
in-the-money. For example, GCC’s $50 (strike) May call option is in-the-money
by $53.50 — $50 = $3.50. Thus, if the option were immediately exercised, it
would have a payoff of $3.50. On the other hand, GCC’s $55 (strike) May call is
out-of-the-money because the current $53.50 stock price is below the $55 strike
price. Obviously, you currently would not want to exercise this option by paying

2At its Web site, www.cboe.com/learncenter/glossary.aspx, the CBOE defines the expiration date
as follows: “The day on which an option contract becomes void. The expiration date for listed
stock options is the Saturday after the third Friday of the expiration month. Holders of options
should indicate their desire to exercise, if they wish to do so, by this date.” The CBOE also defines
the expiration time as: “The time of day by which all exercise notices must be received on the
expiration date. Technically, the expiration time is currently 5:00PM on the expiration date, but
public holders of option contracts must indicate their desire to exercise no later than 5:30PM on
the business day preceding the expiration date. The times are Eastern Time.”

*Option contracts are generally written in 100-share multiples, but to reduce confusion we focus on the
cost and payoffs of a single option.
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the $55 strike price for a share of stock selling for $53.50. Therefore, the exercise
value, which is the payoff from immediately exercising a call option, is:*

Exercise value = MAX[Current price of the stock — Strike price, 0] (5-1)

An American option’s price always will be greater than (or equal to) its exercise
value. If the option’s price were less, you could buy the option and immediately exer-
cise it, reaping a sure gain. For example, GCC’s May call with a $50 strike price sells for
$5.50, which is greater than its exercise value of $3.50. Also, GCC’s out-of-the-money
May call with a strike price of $55 sells for $3.15 even though it would be worthless
if it had to be exercised immediately. An option always will be worth more than zero
as long as there is still any chance it will end up in-the-money: Where there is life,
there is hope! The difference between the option’s price and its exercise value is called
the time value of the option because it represents the extra amount over the option’s
immediate exercise value that a purchaser will pay for the chance the stock price will
appreciate over time.” For example, GCC’s May call with a $50 strike price sells for
$5.50 and has an exercise value of $3.50, so its time value is $5.50 — $3.50 = $2.00.

Suppose you bought GCC’s $50 (strike) May call option for $5.50, and then
the stock price increased to $60. If you exercised the option by purchasing the
stock for the $50 strike price, you could immediately sell the share of stock at
its market price of $60, resulting in a payoff of $60 — $50 = $10. Notice that
the stock itself had a return of 12.1% = ($60 — $53.50)/$53.50, but the option’s
return was 81.8% = ($10 — $5.50)/$5.50. Thus, the option offers the possibility
of a higher return.

However, if the stock price fell to $50 and stayed there until the option expired,
the stock would have a return of —6.5% = ($50.00 — $53.50)/$53.50, but the
option would have a 100% loss (it would expire worthless). As this example shows,
call options are a lot riskier than stocks. This works to your advantage if the stock
price goes up but to your disadvantage if the stock price falls.

Suppose you bought GCC’s May put option (with a strike price of $50) for
$2.20 and then the stock price fell to $45. The put option gives you the right to
sell one share of GCC stock at the strike price, or $50, so you could buy a share of
stock for $45 and exercise the put option. This would allow you to use the option
to sell the share of stock for $50, and your payoff from exercising the put would
be $5 = $50 — $45. Stockholders would lose money because the stock price fell,
but a put holder would make money. In this example, your rate of return would be
127.3% = ($5 — $2.20)/$2.20. So if you think a stock price is going to fall, you
can make money by purchasing a put option. On the other hand, if the stock price
doesn’t fall below the strike price of $50 before the put expires, you would lose
100% of your investment in the put option.®

“MAX means choose the maximum. For example, MAX[15, 0] = 15 and MAX[-10, 0] = 0.

*Among traders, an option’s market price is also called its “premium.” This is particularly confusing
because for all other securities the word “premium” means the excess of the market price over some
base price. To avoid confusion, we will not use the word “premium” to refer to the option price.

“Most investors don’t actually exercise an option prior to expiration. If they want to cash in the
option’s profit or cut its losses, they sell the option to some other investor. As you will see later in the
chapter, the cash flow from selling an American option before its expiration is always greater than (or
equal to) the profit from exercising the option.
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Options are traded on a number of exchanges, with the Chicago Board
Options Exchange (CBOE) being the oldest and the largest. Existing options can
be traded in the secondary market in much the same way that existing shares of
stock are traded in secondary markets. But unlike new shares of stock that are
issued by corporations, new options can be “issued” by investors. This is called
writing an option.
For example, you could write a call option and sell it to some other investor.
You would receive cash from the option buyer at the time you wrote the option, but
you would be obligated to sell a share of stock at the strike price if the option buyer
later decided to exercise the option.” Thus, each option has two parties, the writer
and the buyer, with the CBOE (or some other exchange) acting as an intermediary.
Other than commissions, the writer’s profits are exactly opposite those of the buyer.
An investor who writes call options against stock held in his or her portfolio is said
to be selling covered options. Call options sold without the stock to back them up
are called naked options.
In addition to options on individual stocks, options are also available on _
several stock indexes, such as the NYSE Index and the S&P 100 Index. Index options - .
permit one to hedge (or bet) on a rise or fall in the general market as well as on The Chicago Board
individual stocks. Options Exchange
The leverage involved in option trading makes it possible for speculators with ~ provides 20-minute
just a few dollars to make a fortune almost overnight. Also, investors with sizable ~ delayed quotes for equity,
portfolios can sell options against their stocks and earn the value of the option (less ~ index, and LEAPS options
brokerage commissions) even if the stock’s price remains constant. Most important, 2t WWWw-cboe.com.
though, options can be used to create hedges that protect the value of an individual '
stock or portfolio.?
Conventional options are generally written for 6 months or less, but a type of
option called a Long-Term Equity AnticiPation Security (LEAPS) is different.
Like conventional options, LEAPS are listed on exchanges and are available on both
individual stocks and stock indexes. The major difference is that LEAPS are long-
term options, having maturities of up to almost 3 years. One-year LEAPS cost about
twice as much as the matching 3-month option, but because of their much longer
time to expiration, LEAPS provide buyers with more potential for gains and offer
better long-term protection for a portfolio.
Corporations on whose stocks the options are written have nothing to do with
the option market. Corporations do not raise money in the option market, nor do
they have any direct transactions in it. Moreover, option holders do not vote for
corporate directors or receive dividends. There have been studies by the SEC and
others as to whether option trading stabilizes or destabilizes the stock market and
whether this activity helps or hinders corporations seeking to raise new capital.
The studies have not been conclusive, but research on the impact of option trading
is ongoing.

"Your broker would require collateral to ensure that you kept this obligation.

®Insiders who trade illegally generally buy options rather than stock because the leverage inherent in
options increases the profit potential. However, it is illegal to use insider information for personal gain,
and an insider using such information would be taking advantage of the option seller. Insider trading,
in addition to being unfair and essentially equivalent to stealing, hurts the economy: Investors lose
confidence in the capital markets and raise their required returns because of an increased element of
risk, and this raises the cost of capital and thus reduces the level of real investment.
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hen granted to executives and other employees,
options are a “hybrid” form of compensation. At
some companies, especially small ones, option grants
may be a substitute for cash wages: Employees are
willing to take lower cash salaries if they have options.
Options also provide an incentive for employees to work
harder. Whether issued to motivate employees or to
conserve cash, options clearly have value at the time
they are granted, and they transfer wealth from existing
shareholders to employees to the extent that they do not
reduce cash expenditures or increase employee produc-
tivity enough to offset their value at the time of issue.
Companies like the fact that an option grant requires
no immediate cash expenditure, although it might dilute
shareholder wealth if it is exercised later. Employees,
especially CEOs, like the potential wealth they receive
when they are granted options. When option grants
were relatively small, they didn't show up on investors’
radar screens. However, as the high-tech sector began
making mega-grants in the 1990s and as other industries
followed suit, stockholders began to realize that large
grants were making some CEOs filthy rich at the stock-
holders” expense.
Before 2005, option grants were barely visible in com-
panies’ financial reports. Even though such grants are
clearly a wealth transfer to employees, companies were

Fundamental Concepts of Corporate Finance

Financial Reporting
for Employee Stock

Options

required only to footnote the grants and could ignore
them when reporting their income statements and bal-
ance sheets. The Financial Accounting Standards Board
now requires companies to show option grants as an
expense on the income statement. To do this, the value
of the options is estimated at the time of the grant and
then expensed during the vesting period, which is the
amount of time the employee must wait before being
allowed to exercise the options. For example, if the initial
value is $100 million and the vesting period is 2 years, the
company would report a $50 million expense for each
of the next 2 years. This approach isn't perfect because
the grant is not a cash expense. Nor does the approach
take into account changes in the option’s value after the
initial grant. However, it does make the option grant
more visible to investors, which is a good thing.

@ What is an option? A call option? A put option?
1 Define a call option’s exercise value. Why is the market price of a

call option always above its exercise value?
I Brighton Memory'’s stock is currently trading at $50 a share. A call

option on the stock with a $35 strike price currently sells for $21.
What is the exercise value of the call option? ($15.00) What is the

time value? ($6.00)

5-2 The Single-Period Binomial
Option Pricing Approach

We can use a model like the Capital Asset Pricing Model (CAPM) to calculate the
required return on a stock and then use that required return to discount its expected
future cash flows to find its value. No such model exists for the required return on
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options, so we must use a different approach to find an option’s value. In Section 5-5
we describe the Black-Scholes option pricing model, but in this section we explain the
binomial option pricing model. The idea behind this model is different from that of the
DCF model used for stock valuation. Instead of discounting cash flows at a required
return to obtain a price, as we did with the stock valuation model, we will use the
option, shares of stock, and the risk-free rate to construct a portfolio whose value we
already know and then deduce the option’s price from this portfolio’s value.

The following sections describe and apply the binomial option pricing model to
Western Cellular, a manufacturer of cell phones. Call options exist that permit the holder
to buy 1 share of Western at a strike price, X, of $35. Western’s options will expire at
the end of 6 months (t is the number of years until expiration, so t = 0.5 for Western’s
options). Western’s stock price, P, is currently $40 per share. Given this background
information, we will use the binomial model to determine the call option’s value. The
first step is to determine the option’s possible payoffs, as described in the next section.

5-2a Payoffs in a Single-Period Binomial Model

In general, the time until expiration can be divided into many periods, with n denot-

ing the number of periods. But in a single-period model, which we describe in this T Td! 4
section, there is only one period. We assume that, at the end of the period, the stock’s See Ch05 Tool Kit.xIsx on
price can take on only one of two possible values, so this is called the binomial the textbook’s Web site.
approach. For this example, Western’s stock will either go up (u) by a factor of ,
1.25 or go down (d) by a factor of 0.80. If we were considering a riskier stock,

then we would have assumed a wider range of ending prices; we will show how to

estimate this range later in the chapter. If we let u = 1.25 and d = 0.80, then the

ending stock price will be either P(u) = $40(1.25) = $50 or P(d) = $40(0.80) = $32.

Figure 5-1 illustrates the stock’s possible price paths and contains additional infor-

mation about the call option that is explained in the text that follows.

FIGURE 5-1 Binomial Payoffs from Holding Western Cellular’s Stock or Call Option

A | B | C | D | E [ F | G

1133 Strike price: X=  $35.00

1134 Current stock price: P = $40.00

1135 Up factor for stock price: u = 1.25

1136} Down factor for stock price: d = 0.80

137 G

E Ending up ending up

1139} stock price option payoff

140} P(u)= MAX[P(u) - X, 0] =

|141] =A146*D135 = $50.00 =MAX[D141- D133,0] = $15.00
142

143 P, Ve,
E current current
|145] stock price option price
| 146] $40 ?
147 Co
|148] Ending down ending down
1149 stock price option payoff
1150} P(d)= MAX[P(d) - X, 0] =
|151] =A146*D136 = $32.00 =MAX[D151- D133,0] = $0.00
152

Note: See the file Ch05 Tool Kit.xIsx. Numbers are reported as rounded values for clarity but are calculated using Excel’s full precision.
Thus, intermediate calculations using the figure’s rounded values will be inexact.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.
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When the option expires at the end of the period, Western’s stock will sell for
either $50 or $32. As shown in Figure 5-1, if the stock goes up to $50, then the
option will have a payoff, C, of $15 at expiration because the option is in-the-
money: $50 — $35 = $15. If the stock price goes down to $32, then the option’s
payoff, C,, will be zero because the option is out-of-the-money.

5-2b The Hedge Portfolio Approach

Suppose we created a portfolio by writing 1 call option and purchasing 1 share of
stock. As Figure 5-1 shows, if the stock price goes up, then our portfolio’s stock
will be worth $50, but we will owe $15 on the option, so our portfolio’s net payoff
is $35 = $50 — $15. If the stock price goes down, then our portfolio’s stock will be
worth only $32, but the amount we owe on the written option also will fall to zero,
leaving the portfolio’s net payoff at $32. The portfolio’s end-of-period price range
is smaller than if we had just owned the stock, so writing the call option reduces the
portfolio’s price risk. Taking this further: Is it possible for us to choose the number
of shares held by our portfolio so that it will have the same net payoff whether the
stock goes up or down? If so, then our portfolio is hedged and will have a riskless
payoff when the option expires. Therefore, it is called a hedge portfolio.

We are not really interested in investing in the hedge portfolio, but we want to use
it to help us determine the value of the option. The important point to recognize is that
if the hedge portfolio has a riskless net payoff when the option expires, then we can
find the present value of this payoff by discounting it at the risk-free rate. Our hedge
portfolio’s current value must equal this present value, which allows us to determine
the option’s value. The following example illustrates the steps in this approach.

1. Finding N, the Number of Shares of Stock

in the Hedge Portfolio

We want the portfolio’s payoff to be the same whether the stock goes up or down. If
we write 1 call option and buy N_ shares of stock, then the portfolio’s stock will be
worth N (P)(u) should the stock price go up, so its net payoff will be N (P)(u) — C,. The
portfolio’s stock will be worth N (P)(d) if the stock price goes down, so its net payoff
will be N (P)(d) — C,. Setting these portfolio payoffs equal to one another (because
we want the portfolio to have the same ending value whether the stock goes up or
down) and then solving for N_ yields the number of shares of stock to buy for each
call option in order to create the hedge portfolio:

C, — €, C, — C, (5-2)

N = Pw—-Pd  Pu-—dq

For Western, the hedge portfolio has 0.83333 share of stock:’

N, = P(u) — P(d)  $50 — $32 0.83333

°An easy way to remember this formula is to notice that N_ is equal to the range in possible option
payoffs divided by the range in possible stock prices.
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2. Finding the Hedge Portfolio’s Payoff

Our next step is to find the hedge portfolio’s payoff. Recall that the hedge portfolio
has N_shares of stock and that we have written one call option, so the call option’s
payoff must be subtracted:

Hedge portfolio’s payoff if stock is up = NP(u) — C,
= 0.83333($50) — $15
= $26.6665
Hedge portfolio’s payoff if stock is down = NP(d) — C,
= 0.83333($32) — $0
= $26.6665

Figure 5-2 illustrates the payoffs of the hedge portfolio.

3. Finding the Present Value of the Hedge
Portfolio’s Payoff

Because the hedge portfolio’s payoff is riskless, the current value of the hedge
portfolio must be equal to the present value of its riskless payoff. Suppose
the nominal annual risk-free rate, r ., is 8%. What is the present value of the
hedge portfolio’s riskless payoff of $26.6665 in 6 months? Recall that the pres-
ent value depends on how frequently interest is compounded. Let’s assume that

207

) {) ‘ )

See Ch05 Tool Kit.xlsx on
the textbook’s Web site.

FIGURE 5-2  Hedge Portfolio with Riskless Payoffs
A | B | C | D [ E | F

180 Strike price: X = $35.00
181 Current stock price: P = $40.00
182 Up factor for stock price: u = 1.25
183 Down factor for stock price: d = 0.80
184 Up option payoff: C, = MAX[0,P(u)-X] = $15.00
185 Down option payoff: Cq = MAX[0,P(d)-X] = $0.00
186 Number of shares of stock in portfolio: Ng = (C, - C4) / P(u-d) = 0.83333
187
188 Stock price =P (u) = $50.00
189 P, Portfolio's stock payoff: = P(u)(Ng) = $41.67
190 current Subtract option's payoff: C, = $15.00
191| stock price Portfolio’s net payoff = P(u)N; - C, = $26.67
192 $40
193
194
195
196 Stock price =P (d) = $32.00
197 Portfolio's stock payoff: = P(d)(N;) = $26.67
198 Subtract option's payoff: C4 = $0.00
199 Portfolio's net payoff = P(d)N, - C4 = $26.67
200

Note: See the file Ch05 Tool Kit.xIsx. Numbers are reported as rounded values for clarity but are calculated using Excel’s full precision.

Thus, intermediate calculations using the figure’s rounded values will be inexact.
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interest is compounded daily."® We can use a financial calculator to find the pres-
ent value of the hedge portfolio’s payoff by entering N = 0.5(365), because there
are 365 days in a year and the contract expires in half a year; I/YR = 8/365
because we want a daily interest rate; PMT = 0; and FV = —$26.6665 because
we want to know the amount we would take today in exchange for giving up the
payoff when the option expires. Using these inputs, we solve for PV = $25.6210,
which is the present value of the hedge portfolio’s payoff and which must also be
the current value of the components of the hedge portfolio."

4. Finding the Option’s Value
The current value of the hedge portfolio is the value of the stock, N (P), less the

value of the call option we wrote:

Current value of hedge portfolio = N (P) — V,

C

Because the payoff is riskless, the current value of the hedge portfolio must also
equal the present value of the riskless payoff:

Current value of hedge portfolio = Present value of riskless payoff

Substituting for the current value of the hedge portfolio, we get:

N (P) — V. = Present value of riskless portfolio

S

Solving for the call option’s value, we get:
V. = N (P) — Present value of riskless portfolio
For Western’s option, this is:

V. = 0.83333($40) — $25.621
= $7.71

5-2¢ Hedge Portfolios and Replicating Portfolios

In our previous derivation of the call option’s value, we combined an investment
in the stock with writing a call option to create a risk-free investment. We can
modify this approach and, instead, create a portfolio that replicates the call option’s
payoffs. For example, suppose we formed a portfolio by purchasing 0.83333 shares
of Western’s stock and borrowing $25.621 at the risk-free rate (this is equiva-
lent to selling a T-bill short). In 6 months, we would repay the future value of a
$25.621, compounded daily at the risk-free rate. Using a financial calculator, input
N = 0.5(365), [[YR = 8/365, PV = —$25.621, and solve for FV = $26.6665.!% If
the stock goes up, our net payoff would be 0.83333($50) — $26.6665 = $15.00.

°Option pricing models usually assume continuous compounding, which we discuss in Web Extension
28C on the textbook’s Web site, but daily compounding works well. We will apply continuous
compounding in Sections 5-3 and 5-4.

"We could also solve for the present value using the present value equation with the daily periodic
interest rate and the number of daily periods: PV = $26.6665/(1 + 0.08/365)°%) = $25.6210.

2Alternatively, use the future value equation with daily compounding: $25.621(1 + 0.08/365)**0>/) =
$26.6665.
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If the stock goes down, our net payoff would be 0.83333($32) — $26.6665 = $0.
The portfolio’s payoffs are exactly equal to the option’s payoffs as shown in
Figure 5-1, so our portfolio of 0.83333 shares of stock and the $25.621 that we
borrowed would exactly replicate the option’s payoffs. Therefore, this is called a
replicating portfolio. Our cost to create this portfolio is the cost of the stock less
the amount we borrowed:

Cost of replicating portfolio = 0.83333($40) — $25.621 = $7.71

If the call option did not sell for exactly $7.71, then a clever investor could
make a sure profit. For example, suppose the option sold for $8. The investor would
write an option, which would provide $8 of cash now but would obligate the inves-
tor to pay either $15 or $0 in 6 months when the option expires. However, the
investor could use the $8 to create the replicating portfolio, leaving the investor
with $8 — $7.71 = $0.29. In 6 months, the replicating portfolio will pay either $15
or $0. Thus, the investor isn’t exposed to any risk—the payoffs received from the
replicating portfolio exactly offset the payoffs owed on the option. The investor
uses none of his own money, has no risk, has no net future obligations, but has
$0.29 in cash. This is arbitrage, and if such an arbitrage opportunity existed, then
the investor would scale it up by writing thousands of options."

Such arbitrage opportunities don’t persist for long in a reasonably efficient
economy because other investors will also see the opportunity and will try to do the
same thing. With so many investors trying to write (i.e., sell) the option, its price will
fall; with so many investors trying to purchase the stock, its price will increase. This
will continue until the option and replicating portfolio have identical prices. And
because our financial markets are really quite efficient, you would never observe
the derivative security and the replicating portfolio trading for different prices—they
would always have the same price and there would be no arbitrage opportunities.
What this means is that, by finding the price of a portfolio that replicates a deriva-
tive security, we have also found the price of the derivative security itself!

Describe how a risk-free hedge portfolio can be created using
stocks and options.

How can such a portfolio be used to help estimate a call ( )
option’s value?

What is a replicating portfolio, and how is it used to find the value

of a derivative security? Continued...

BIf the option sold for less than the replicating portfolio, say for $7.50, the investor would raise cash
by shorting the portfolio and use the proceeds to purchase the option. To do this, short sell 0.83333
shares of stock at $40 per share for a total of $33.33. Then invest $25.62 in Treasury bills. This
leaves $7.71. Use this to purchase the option, leaving $0.21. The combination of the option and the
investment in Treasury bills will cover the short position in the stock perfectly and the $0.21 is the
investor’s arbitrage profit. The investor would scale this up by purchasing thousands of options in
this way.
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What is arbitrage?

Lett Incorporated’s stock price is now $50, but it is expected either
to rise by a factor of 1.5 or to fall by a factor of 0.7 by the end of
the year. There is a call option on Lett’s stock with a strike price of
$55 and an expiration date 1 year from now. What are the stock’s
possible prices at the end of the year? ($75 or $35) What is the
call option’s payoff if the stock price goes up? ($20) If the stock
price goes down? ($0) If we sell 1 call option, how many shares

of Lett’s stock must we buy to create a riskless hedged portfolio
consisting of the option position and the stock? (0.5) What is the
payoff of this portfolio? ($17.50) If the annual risk-free rate is 6%,
then how much is the riskless portfolio worth today (assuming
daily compounding)? ($16.48) What is the current value of the call
option? ($8.52)

5-3 The Single-Period Binomial
Option Pricing Formula'

The hedge portfolio approach works well if you only want to find the value of one
type of option with one period until expiration. But in all other situations, the step-
by-step approach becomes tedious very quickly. The following sections describe a
formula that replaces the step-by-step approach.

5-3a The Binomial Option Pricing Formula

With a little (or a lot!) of algebra, we can derive a single formula for a call option.
Instead of using daily compounding, we use continuous compounding to make
the binomial formula consistent with the Black-Scholes formula (presented in
Section 5-5)." We also add a new variable, n, which is the number of periods
until expiration at time t. We only consider 1 period (i.e., n = 1) in this example,
but we consider multiple periods in Section 5-4. Here is the resulting binomial
option pricing formula:

eralt/n — U — enlt/n (5-3)
g rery M arere

u-—d u-—d
VC _ eTult/n)

“The material in this section is relatively technical, and some instructors may choose to skip it with no
loss in continuity.

*With daily compounding, the present value is:

PV = FV/[(1 + 1,,/365)®5/)]
With continuous compounding, the present value is:

PV = FV e %l®

See Web Extension 28C on the textbook’s Web site for more discussion of continuous compounding.
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After programming it into Excel, which we did for this chapter’s Tool Kit, it is
easy to change inputs and determine the new value of a call option.
We can apply this formula to Western’s call option:

e0.08[0.5/1) — 0.80 1.25 — e0.08(0.5/1]
$15| ————— |+ $0| ————
v 1.25 — 0.80 1.25 — 0.80

C e0.0S(O.S/l]

15(0.5351) + $0(0.4649
_ $15(0.5351) + $0(0.4649) _
1.04081

Notice that this is the same value that resulted from the step-by-step process shown
earlier.

The binomial option pricing formula in Equation 5-3 does not include the actual
probabilities that the stock will go up or down, nor does it include the expected stock
return. This seems odd to many students since, for every other security we study,
the expected return is essential to finding its value, and for options, the higher the
stock’s expected return, the greater is the chance that the call will be in-the-money
at expiration. However, the current stock price already incorporates its expected
return as a discount rate, and this is just enough information to find an option price.

5-3b Primitive Securities and the Binomial Option
Pricing Formula

If we want to value other Western call options or puts that expire in 6 months,
then we can use Equation 5-3, but there is a time-saving approach. Notice that for
options with the same time left until expiration, C and C, are the only variables that
depend on the option itself. The other variables depend only on the stock process (u
and d), the risk-free rate, the time until expiration, and the number of periods until
expiration. If we group these variables together, we can then define 7 and , as:

erRF(t/n] —d (5_4)
u—d

u = erRF(t/n)
and
u— erﬂ[t/n) (5—5)
u—d
Ty = eTul/n)

By substituting these values into Equation 5-3, we obtain an option pricing
model that can be applied to all of Western’s 6-month options:

Vo=t |9
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In this example, 7 and m are:

e0.08[0.5/1) —0.80
1.25 — 0.80

1Tu = eo.oa(o.s/l) =0.5142
and
1.25 — e0.08[05/1)
1.25 — 0.80
™ = 0.08(0.5/1) = 0.4466

Using Equation 5-6, the value of Western’s 6-month call option with a strike price
of $35 is:

VC = Cu'n'u + CdTrd
= $15(0.5142) + $0(0.4466)
= $7.71

Sometimes w and m, are called primitive securities because m_ is the price of
a simple security that pays $1 if the stock goes up and nothing if it goes down;
w, is the opposite. This means that we can use 7 and m,to find the price of any
6-month option on Western. For example, suppose we want to find the value of a
6-month call option on Western but with a strike price of $30. Rather than reinvent
the wheel, all we have to do is find the payoffs of this option and use the same
values of 7 and m in Equation 5-6. If the stock goes up to $50, the option will pay
$50 — $30 = $20; if the stock falls to $32, the option will pay $32 — $30 = $2.
The value of the call option is:

Value of 6-month call with $30 strike price = C 7w + C,m,
= $20(0.5142) + $2(0.4466)
= $11.18

It is a bit tedious initially to calculate 7 and m, but once you save them, it is
easy to find the value of any 6-month call or put option on the stock. In fact, you
can use these values of 7 to find the value of any security with payoffs that depend
on Western’s 6-month stock prices, which makes them a very powerful tool.

Yegi’s Fine Phones has a current stock price of $30. You need to find
the value of a call option with a strike price of $32 that expires in

3 months. Use the binomial model with one period until expiration
(i.e., t = 0.25 and n = 1). The factor for an increase in stock price is
( ) u = 1.15; the factor for a downward movement is d = 0.85. What
are the possible stock prices at expiration? ($34.50 or $25.50)
What are the option’s possible payoffs at expiration? ($2.50 or

$0) What are w, and w,? (0.5422 and 0.4429) What is the current
value of the option (assume each month is 1/12 of a year)? ($1.36)
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5-4 1he Multi-Period Binomial Option
Pricing Model™

Clearly, the one-period example is simplified. Although you could duplicate buy-
ing 0.8333 share and writing 1 option by buying 8,333 shares and writing 10,000
options, the stock price assumptions are unrealistic—Western’s stock price could be
almost anything after 6 months, not just $50 or $32. However, if we allowed the
stock to move up or down more often, then a more realistic distribution of ending
prices would result. In other words, dividing the time until expiration into more
periods would improve the realism of the resulting prices at expiration. The key to
implementing a multi-period binomial model is to keep the stock return’s annual
standard deviation the same no matter how many periods you have during a year.
In fact, analysts typically begin with an estimate of the annual standard deviation
and use it to determine u and d. The derivation is beyond the scope of a financial
management textbook, but the appropriate equations are:

U= Vi

4
u

where

o = The annualized standard deviation of the stock’s return.
t = The time in years until expiration.
n = The number of periods until expiration.

The standard deviation of Western’s stock returns is 0.315573, and application
of Equations 5-7 and 5-8 confirms the values of u and d that we used previously:
U= NIV = 125 and d = —— = 0.80

1.25
Now suppose we allow stock prices to change every 3 months, which means
that there are 2 periods until expiration (i.e., n = 2). Using Equations 5-7 and 5-8,
we estimate u and d to be

u = eVes2 = 11709 and d =

= 0.8540
1.1709

At the end of the first 3 months, Western’s price would either rise to $40(1.1709) =
$46.84 or fall to $40(0.8540) = $34.16. If the price rises in the first 3 months
to $46.84, then it would either go up to $46.84(1.1709) = $54.84 or go down
to $46.84(0.8540) = $40 at expiration. If instead the price initially falls to
$40(0.8540) = $34.16 during the first 3 months, then it would either go up to
$34.16(1.1709) = $40 or go down to $34.16(0.8540) = $29.17 by expiration.
This pattern of stock price movements is called a binomial lattice and is shown
in Figure 5-3.

*The material in this section is relatively technical, and some instructors may choose to skip it with no
loss in continuity.
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FIGURE 5-3  Two-Period Binomial Lattice and Option Valuation

A [ B I G I D I E F [ G | H [ 1
450 Standard deviation of stock return: ¢ = 0.315573
451 Current stock price: P = $40.00
452] Up factor for stock price: u = 1.1709
453 Down factor for stock price: d = 0.8540
454 Strike price: X = $35.00
455 Risk-free rate: rgg = 8.00%
456 Years to expiration: t = 0.50
457 Number of periods until expiration: n = 2
458 Price of $1 payoff if stock goes up: 1, = 0.51400
4509 Price of $1 payoff if stock goes down: m; = 0.46620
460
461 Now 3 months 6 months
462 P T et L T N
463 4 Stock =P (u) (u) = $54.84\
464 Cuu = Max[P(u) (u) - X, 0]
465, Cuu = $19.84 1
466 Stock = P (u) = $46.84

C, = Gty + Cygtrg
C,= $12.53 Stock = P (u) (d) = P (d) (u)!

Stock = $40.00 |

Cua = Cqy = Max[P(u)(d) - X, 0];

467
468
469 P = $40.00

470 V=C,m,+Cqmy

[471] Ve= $7.64 \ Cua= $5.00 7
e e 2

[473] Stock =P (d) = $34.16

474 Cy = CauTty + CaaTrq

[475| C4= $2.57

[476| Stock = P (d) (d) = $29.17
477 Caa =Max[P(d)(d) - X, 0]
[478] Caa = $0.00

Note: See the file Ch05 Tool Kit.xIsx. Numbers are reported as rounded values for clarity but are calculated using Excel’s full precision.
Thus, intermediate calculations using the figure’s rounded values will be inexact.

Because the interest rate and the volatility (as defined by u and d) are constant
. .
2.0 L for each period, we can calculate w and w, for any period and apply these same

See Ch05 Tool Kit.xlsx on values for each period:"”

the textbook’s Web site. _
e0.08[0.5/2) — 0.80

1.25 — 0.80
™= = 0.51400

u €008(0.5/2)

_1_25 — @0.08(0.5/2)

1.25 — 0.80
™= = 0.46620

d 0.08(0.5/2)

These values are shown in Figure 5-3.

The lattice shows the possible stock prices at the option’s expiration, and we
know the strike price, so we can calculate the option payoffs at expiration, as
shown in Figure 5-3. If we focus only on the upper right portion of the lattice
shown inside the dotted lines, then it is similar to the single-period problem we
solved in Section 5-3. In fact, we can use the binomial option pricing model from
Equation 5-6 to determine the value of the option in 3 months given that the stock

"These values were calculated in Excel, so there may be small differences due to rounding in
intermediate steps.
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price increased to $46.84. As shown in Figure 5-3, the option will be worth $12.53
in 3 months if the stock price goes up to $46.84. We can repeat this procedure on the
lower right portion of Figure 5-3 to determine the call option’s value in 3 months if
the stock price falls to $34.16; in this case, the call’s value would be $2.57. Finally,
we can use Equation 5-6 and the 3-month option values just calculated to determine
the current price of the option, which is $7.64. Thus, we are able to find the current
option price by solving three simple binomial problems.

If we broke the year into smaller periods and allowed the stock price to move
up or down more often, then the lattice would have an even more realistic range of
possible ending stock prices. Of course, estimating the current option price would
require solving lots of binomial problems within the lattice, but each problem is
simple and computers can solve them rapidly. With more outcomes, the resulting
estimated option price is more accurate. For example, if we divide the year into
15 periods, then the estimated price is $7.42. With 50 periods, the price is $7.39.
With 100 periods it is still $7.39, which shows that the solution converges to its
final value within a relatively small number of steps. In fact, as we break the time to
expiration into smaller and smaller periods, the solution for the binomial approach
converges to the Black-Scholes solution, which is described in the next section.

The binomial approach is widely used to value options with more complicated
payoffs than the call option in our example, such as employee stock options. This is
beyond the scope of a financial management textbook, but if you are interested in
learning more about the binomial approach, you should take a look at the textbooks
by Don Chance and John Hull cited in footnote 1.

Ringling Cycle’s stock price is now $20. You need to find the value
of a call option with a strike price of $22 that expires in 2 months.
You want to use the binomial model with 2 periods (each period is
a month). Your assistant has calculated that u = 1.1553, d = 0.8656,
=, = 0.4838, and =, = 0.5095. Draw the binomial lattice for stock
prices. What are the possible stock prices after 1 month? ($23.11 ( )
or $17.31) After 2 months? ($26.69, $20, or $14.99) What are the

option’s possible payoffs at expiration? ($4.69, $0, or $0) What

will the option’s value be in 1 month if the stock goes up? ($2.27)

What will the option’s value be in 1 month if the stock price goes

down? ($0) If each month is 1/12 of a year, what is the current

value of the option? ($1.10)

5-5 The Black-Scholes Option
Pricing Model (OPM)

The Black-Scholes option pricing model (OPM), developed in 1973, helped
give rise to the rapid growth in options trading. This model has been programmed
into many handheld and Web-based calculators, and it is widely used by option
traders.
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5-5a OPM Assumptions and Results

m In deriving their model to value call options, Fischer Black and Myron Scholes

made the following assumptions.

For a Web-based option
calculator, see www
.choe.com/LearnCenter
/OptionCalculator.aspx. 2. There are no transaction costs for buying or selling either the stock or the option.

1. The stock underlying the call option provides no dividends or other distributions
during the life of the option.

. 3. The short-term, risk-free interest rate is known and is constant during the life
of the option.

4. Any purchaser of a security may borrow any fraction of the purchase price at
the short-term, risk-free interest rate.

5. Short selling is permitted, and the short seller will receive immediately the full
cash proceeds of today’s price for a security sold short.

6. The call option can be exercised only on its expiration date.

7. Trading in all securities takes place continuously, and the stock price moves
randomly.

The derivation of the Black-Scholes model rests on the same concepts as the
binomial model, except time is divided into such small increments that stock prices
change continuously. The Black-Scholes model for call options consists of the
following three equations:

V, = PIN()] — Xe "N(d,)]

i - In (P/X) + [r,, + (o?/2)]t
! oVt

d, =d, — oVt

The variables used in the Black-Scholes model are as follows.

V. = Current value of the call option.
P = Current price of the underlying stock.

N(di) = Probability that a deviation less than d. will occur in a standard nor-
mal distribution. Thus, N(d,) and N(d,) represent areas under a stan-
dard normal distribution function.

X = Strike price of the option.
e = 2.7183.
r.. = Risk-free interest rate.'®

®The correct process to estimate the risk-free rate for use in the Black-Scholes model for an option
with 6 months to expiration is to find the annual nominal rate (compounded continuously) that has
the same effective annual rate as a 6-month T-bill. For example, suppose a 6-month T-bill is yielding
a 6-month periodic rate of 4.081%. The risk-free rate to use in the Black-Scholes model is r,, =

In(1 + 0.0408)/0.5 = 8%. Under continuous compounding, a nominal rate of 8% produces an effective
rate of e®%® — 1 = 8.33%. This is the same effective rate yielded by the T-bill: (1+0.0408) — 1 =
8.33%. The same approach can be applied for options with different expiration periods. We will
provide the appropriate risk-free rate for all problems and examples.
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t = Time until the option expires (the option period).
In(P/X) = Natural logarithm of P/X.
o = Standard deviation of the rate of return on the stock.

The value of the option is a function of five variables: (1) P, the stock’s price; m

(2) t, the option’s time to expiration; (3) X, the strike price; (4) o, the standard devia-

tion of the underlying stock; and (5) r.., the risk-free rate. We do not derive the Black- Robert’s Online Option
Scholes model; the derivation involves some extremely complicated mathematics Pricer can be accessed
that go far beyond the scope of this text. However, it is not difficult to use the model. =~ at www.intrepid.com
Under the assumptions set forth previously, if the option price is different from the ~ /robertl/index.html. The
one found by Equation 5-9, then this would provide the opportunity for arbitrage ~ Site provides a financial
profits, which would force the option price back to the value indicated by the model. ~ Service over the Internet
As we noted earlier, the Black-Scholes model is widely used by traders because actual to small investors for

option prices conform reasonably well to values derived from the model. Option pricing, giving
anyone a means to price

option trades without

5-5b Application of the Black-Scholes Option Pricing having to buy expensive

Model to a CaII Option software and hardware.

The current stock price (P), the exercise price (X), and the time to maturity (t) can
all be obtained from a newspaper, such as The Wall Street Journal, or from the
Internet, such as the CBOE’s Web site. The risk-free rate (r,,) is the yield on a
Treasury bill with a maturity equal to the option expiration date. The annualized
standard deviation of stock returns (o) can be estimated from daily stock prices.
First, find the stock return for each trading day for a sample period, such as each
trading day of the past year. Second, estimate the variance of the daily stock returns.
Third, multiply this estimated daily variance by the number of trading days in a
year, which is approximately 250." Take the square root of the annualized variance,
and the result is an estimate of the annualized standard deviation.

We will use the Black-Scholes model to estimate Western’s call option that we
discussed previously. Here are the inputs:

P = $40
X =$35
t = 6 months (0.5 years)
r,. = 8.0% = 0.080
o = 31.557% = 0.31557

YIf stocks traded every day of the year, then each return covers a 24-hour period; you would simply
estimate the variance of the 1-day returns with your sample of daily returns and then multiply this
estimate by 365 for an estimate of the annual variance. However, stocks don't trade every day because
of weekends and holidays. If you measure returns from the close of one trading day until the close of the
next trading day (called “trading-day returns”), then some returns are for 1 day (such as Thursday close
to Friday close) and some are for longer periods, like the 3-day return from Friday close to Monday close.
It might seem reasonable that the 3-day returns have 3 times the variance of a 1-day return and should
be treated differently when estimating the daily return variance, but that is not the case. It turns out that
the 3-day return over a weekend has only slightly higher variance than a 1-day return (perhaps because
of less new information on non-weekdays), and so it is reasonable to treat all of the trading-day returns
the same. With roughly 250 trading days in a year, most analysts take the estimate of the variance

of daily returns and multiply by 250 (or 252, depending on the year, to be more precise) to obtain an
estimate of the annual variance.
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. Given this information, we first estimate d, and d, from Equations 5-10 and 5-11:
. J J .

1 40/%$35) + [0.08 + ((0.31557?%)/2)](0.5
See Ch05 Tool Kit.xlsx on d, = n ($40/$35) + [ (( )/2)1(0.5)
the textbook’s Web site 0.315571/0.5

for all calculations. 0.13353 + 0.064896
= = 0.8892

0.22314

d d, — 0.31557V0.5 = 0.6661

2

Note that N(d,) and N(d,) represent areas under a standard normal distribution func-
tion. The easiest way to calculate this value is with Excel. For example, we can
use the function = NORMSDIST(0.8892), which returns a value of N(d,) = N(0.8892) =
0.8131. Similarly, the NORMSDIST function returns a value of N(d,) = 0.7473.° We
can use those values to solve Equation 5-9:

V. = $40[N(0.8892)] — $35e ***?[N(0.6661)]
= $7.39

Thus, the value of the option is $7.39. This is the same value we found using the
binomial approach with 100 periods in the year.

5-5¢ The Five Factors That Affect Call Option Prices

The Black-Scholes model has five inputs, so five factors affect call option prices.
As we will see in the next section, these five inputs also affect put option prices.
Figure 5-4 shows how three of Western Cellular’s call options are affected by
Western'’s stock price. All three options have a strike price of $35. The first expires
in 1 year, the second in 6 months (0.5 year, like the option in our example), and the
third in 3 months (or 0.25 year).

Figure 5-4 offers several insights regarding option valuation. Notice that for all
stock prices in the figure, the call option prices are always above the exercise value.
If this were not true, then an investor could purchase the call and immediately
exercise it for a quick profit.?!

Also, when the stock price falls far below the strike price, call option prices fall
toward zero. In other words, calls lose value as they become more and more out-of-
the-money. When the stock price greatly exceeds the strike price, call option prices
fall toward the exercise value. Thus, for very high stock prices, call options tend to
move up and down by about the same amount as does the stock price.

Call option prices increase if the stock price increases. This is because the strike
price is fixed, so an increase in stock price increases the chance that the option will
be in-the-money at expiration. Although we don’t show it in the figure, an increase

2If you do not have access to Excel, then you can use the table in Appendix A. For example, the table
shows that the value for d, = 0.88 is 0.5000 + 0.3106 = 0.8106 and that the value for d, = 0.89 is
0.5000 + 0.3133 = 0.8133, so N(0.8892) lies between 0.8106 and 0.8133. You could interpolate to find
a closer value, but we suggest using Excel instead.

2More precisely, this statement is true for all American call options (which can be exercised before
expiration) and for European call options written on stocks that pay no dividends. Although European
options may not be exercised prior to expiration, investors could earn a riskless profit if the call price
were less than the exercise value by selling the stock short, purchasing the call, and investing at the
risk-free rate an amount equal to the present value of the strike price. The vast majority of call options
are American options, so the call price is almost always above the exercise value.
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Chapter 5 Financial Options 219

FIGURE 5-4  Western Cellular’s Call Options with a Strike Price of $35
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in the strike price would obviously cause a decrease in the call option’s value because
higher strike prices mean a lower chance of being in-the-money at expiration. =2 O L 4
The 1-year call option always has a greater value than the 6-month call option, See Ch05 Tool Kit.xIsx on
which always has a greater value than the 3-month call option; thus, the longer a the textbook’s Web site.
call option has until expiration, the greater its value. Here is the rationale for that .
result. With a long time until expiration, the stock price has a chance to increase
well above the strike price by the expiration date. Of course, with a long time until
expiration, there is also a chance that the stock price will fall far below the strike
price by expiration. But there is a big difference in payoffs for being well in-the-
money versus far out-of-the-money. Every dollar that the stock price is above the
strike price means an extra dollar of payoff, but no matter how far the stock price is
below the strike price, the payoff is zero. When it comes to a call option, the gain in
value due to the chance of finishing well in-the-money with a big payoff more than
compensates for the loss in value due to the chance of being far out-of-the money.
How does volatility affect call options? Following are the Black-Scholes model
prices for Western'’s call option with the original inputs except for different standard
deviations. The original standard deviation and option price are shown in bold:

Standard Deviation (o) Call Option Price
0.00001 $ 6.37
0.10000 6.38
0.31557 7.39
0.40000 8.07
0.60000 9.87
0.90000 12.70
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220 Part 1 Fundamental Concepts of Corporate Finance

The first row shows the option price if there is very little stock volatility.?? Notice
that as volatility increases, so does the option price. Therefore, the riskier the under-
lying security, the more valuable the option. To see why this makes sense, suppose
you bought a call option with a strike price equal to the current stock price. Suppose
also that there is no chance that the stock price will change between now and expi-
ration of the option (volatility is zero in this case). Then there is zero probability of
making any money on the option. On the other hand, if you bought a call option on
a higher-volatility stock, there would be a higher probability that the stock would
increase well above the strike price by the expiration date. Of course, with higher
volatility, there also would be a higher probability that the stock price would fall
far below the strike price. But as we previously explained, an increase in the price
of the stock helps call option holders more than a decrease hurts them: The greater
the stock’s volatility, the greater the value of the option. This makes options on risky
stocks more valuable than those on safer, low-risk stocks. For example, an option
on Cisco should have a greater value than an otherwise identical option on Kroger,
the grocery store chain.

The risk-free rate also has a relatively small impact on option prices. Following

L3 O 4 - are the prices for Western’s call option with the original inputs except for the risk-
See ChO5 Tool Kit.xlsx  iree rate, which is allowed to vary.

for all calculations.

Risk-Free Rate (r.,) Call Option Price
0.0% $6.41
4.0 6.89
8.0 7.39
12.0 7.90
20.0 8.93

As the risk-free rate increases, the value of the option increases. The principal
effect of an increase in r, is to reduce the present value of the exercise price, which

21f a stock’s standard deviation is close to zero, then a stock is similar to a risk-free security, and

its price will grow at the risk-free rate. Suppose the current price is P and it grows to a value of P,
when it expires at time T. If P is greater than the exercise price, the payoff at time T will be P, — X.
Because P, is almost risk-free (due to the very low stock volatility) and X is known with certainty,

the payoff should be discounted at the risk-free rate to find the value of the call option. The stock
price grew from P to P, at the risk-free rate, so the present value of P is P,. when discounted at the
risk-free rate. Therefore, if stock volatility is very low and P is not too far below the strike price, the
value of the call option is approximately equal to the current stock price minus the present value of
the option’s exercise price. This means that the value of Western’s call option would be about $6.37 if
the standard deviation is very low (assuming daily compounding):

$35
0.08 365(0.5)
( E)

V, (for ¢ = 0.00001) ~ $40 — = $6.37

Observe that this is the same value given by the Black-Scholes model, even though we calculated it
more directly. This approach only works only if the volatility is almost zero and the stock price is not
too far below the strike price.
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Chapter 5

f an employee stock option grant meets certain

conditions, it is called a “tax-qualifying grant” or
sometimes an “incentive stock option”; otherwise, it
is a “nonqualifying grant.” For example, suppose you
receive a grant of 1,000 options with an exercise price
of $50. If the stock price goes to $110 and you exercise
the options, you must pay $50(1,000) = $50,000 for
stock that is worth $110,000, which is a sweet deal. But
what is your tax liability? If you receive a nonqualifying
grant, then you are liable for ordinary income taxes on
1,000($110 — $50) = $60,000 when you exercise the
option. But if it is a tax-qualified grant, you owe no
regular taxes when you exercise the option. By wait-
ing at least a year and then selling the stock you pur-
chased with the option for, say, $150, you would have
a long-term capital gain on the stock of 1,000($150 —
$50) = $100,000, which would be taxed at the lower
capital gains rate, and no regular tax on the exercise
of the option.

Before you gloat over your newfound wealth, you had
better consult your accountant. Your “profit” when you
exercise the tax-qualified options isn't taxable under the
regular tax code, but it is under the Alternative Minimum
Tax (AMT) code. With an AMT tax rate of up to 28%, you
might owe as much as 0.28($110 — $50)(1,000) = $16,800
when you exercise the option. Here's where people get into
trouble. The AMT tax isn't due until the following April, so
you might think about waiting until then to sell some stock
to pay your AMT tax (so that the sale will qualify as a long-
term capital gain). But what happens if the stock price falls

Financial Options 221

Taxes and

Stock Options

to $5 by next April? You can sell your stock, which raises
only $5(1,000) = $5,000 in cash. Even though you will have
a long-term capital loss of 1,000($50 — $5) = $45,000,
IRS regulations limit your net capital loss in a single year
to $3,000. In other words, the cash from the sale and the
tax benefit from the capital loss aren’t nearly enough to
cover the AMT tax. You may be able to reduce your taxes
in future years because of the AMT tax you pay this year
and the carryforward of the remaining long-term capital
loss, but that doesn’t help right now. You lost $45,000 of
your original $50,000 investment, you now have very little
cash, and—adding insult to injury—the IRS will insist that
you also pay the $16,800 AMT tax.

This is exactly what happened to many people who
made paper fortunes in the dot-com boom, only to see
them evaporate in the ensuing bust. They were left with
worthless stock but multimillion-dollar AMT tax obliga-
tions. In fact, many still have IRS liens garnishing their
wages until they eventually pay their AMT tax. So if you
receive stock options, we congratulate you. But unless you
want to be the next poster child for poor financial planning,
we advise you to settle your AMT tax when you incur it.

increases the current value of the option. Option prices in general are not very sen-
sitive to interest rate changes, at least not to changes within the ranges normally
encountered.

Myron Scholes and Robert Merton (who also was a pioneer in the field of
options) were awarded the 1997 Nobel Prize in Economics, and Fischer Black would
have been a co-recipient had he still been living. Their work provided analytical
tools and methodologies that are widely used to solve many types of financial prob-
lems, not just option pricing. Indeed, the entire field of modern risk management
is based primarily on their contributions. Although the Black-Scholes model was
derived for a European option that can be exercised only on its maturity date, it also
applies to American options that don’t pay any dividends prior to expiration. The
textbooks by Don Chance and John Hull (cited in footnote 1) show adjusted models
for dividend-paying stocks.
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222 Part 1 Fundamental Concepts of Corporate Finance

[ What is the purpose of the Black-Scholes option pricing model?

[ Explain what a “riskless hedge” is and how the riskless hedge
concept is used in the Black-Scholes OPM.

I Describe the effect of a change in each of the following factors
elf Teat on the value of a call option: (1) stock price, (2) exercise price,
(3) option life, (4) risk-free rate, and (5) stock return standard
deviation (i.e., risk of stock).
[l Using an Excel worksheet, what is the value of a call option with

these data: P = $35, X = $25, r,. = 6%, t = 0.5 (6 months), and
o = 0.6? ($12.05)

5-6 1he Valuation of Put Options

A put option gives its owner the right to sell a share of stock. Suppose a stock pays
no dividends and a put option written on the stock can be exercised only upon its
expiration date. What is the put’s value? Rather than reinventing the wheel, we can
establish the price of a put relative to the price of a call.

5-6a Put-Call Parity

Consider the payoffs for two portfolios at expiration date T, as shown in Table 5-2.
The first portfolio consists of a put option and a share of stock; the second has a call
option (with the same strike price and expiration date as the put option) and some
cash. The amount of cash is equal to the present value of the strike price discounted
at the continuously compounded risk-free rate, which is Xe ‘. At expiration, the
value of this cash will equal the strike price, X.

If P, the stock price at expiration date T, is less than X, the strike price, when
the option expires, then the payoff of the put option at expiration is X — P,. There-
fore, the payoff of Portfolio 1, which contains the put and the stock, is equal to

TABLE 5-2 Portfolio Payoffs

Payoff at Expiration if:

P, <X P, =X
Put X — P, 0
Stock P, P,
Portfolio 1: X P,

Call 0 P, —X
Cash X X
Portfolio 2: X P,
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X minus P_ plus P, or just X. For Portfolio 2, the payoff of the call is zero at expira-
tion (because the call option is out-of-the-money), and the value of the cash is X,
for a total payoff of X. Notice that both portfolios have the same payoffs if the stock
price is less than the strike price.

What if the stock price is greater than the strike price at expiration? In this case,
the put is worth nothing, so the payoff of Portfolio 1 is equal to P, the stock price at
expiration. The call option is worth P, — X, and the cash is worth X, so the payoff
of Portfolio 2 is P.. Hence, the payoffs of the two portfolios at expiration are equal
regardless of whether the stock price is below or above the strike price.

If the two portfolios have identical payoffs, then they must have identical
values. This is known as the put-call parity relationship:

Put option + Stock = Call option + PV of exercise price

If V_ is the Black-Scholes value of the call option, then the value of a put is:*

Put option = V_ — P + Xe ™! (5-12)

For example, consider a put option written on the stock discussed in the previ-
ous section. If the put option has the same exercise price and expiration date as the
call, then its price is:

Put option = $7.39 — $40 + $35 e 0080
= $7.39 — $40 + $33.63 = $1.02

It is also possible to modify the Black-Scholes call option formula to obtain a
put option formula:

Put option = P[N(d)) — 1] — Xe ™" [N(d,) — 1]

The only difference between this formula for puts and the formula for calls is the
subtraction of 1 from N(d) and N(d,) in the call option formula.

5-6b The Five Factors That Affect Put Option Prices

Just as with call options, the exercise price, the underlying stock price, the time to
expiration, the stock’s standard deviation, and the risk-free rate affect the price of a
put option. Because a put pays off when the stock price declines below the exercise
price, the impact on the put of the underlying stock price, exercise price, and risk-
free rate are opposite that of the call option. That is, put prices are higher when the
stock price is lower and when the exercise price is higher. Put prices are also lower
when the risk-free rate is higher, mostly because a higher risk-free rate reduces the
present value of the exercise price, which for a put is a payout to the option holder
when the option is exercised.

#This model cannot be applied to an American put option or to a European option on a stock that
pays a dividend prior to expiration. For an explanation of valuation approaches in these situations,
see the books by Chance and Hull cited in footnote 1.
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224 Part 1 Fundamental Concepts of Corporate Finance

On the other hand, put options are affected by the stock’s standard deviation just
like call options. Both put and call option prices are higher when the stock’s standard
deviation is higher. This is true for put options because the higher the standard devi-
ation is, the bigger the chance of a large stock price decline and a large put payoff.

The effect of the time to maturity on the put option price is indeterminate. A call
option is more valuable the longer the maturity, but some puts are more valuable
the longer to maturity, and some are less valuable. For example, consider an in-the-
money put option (the stock price is below the exercise price) on a stock with a low
standard deviation. In this case, a longer maturity put option is less valuable than a
shorter maturity put option because the longer the time to maturity, the more likely
the stock is to grow and erode the put’s payoff. But if the stock’s standard deviation is
high, then the longer maturity put option will be more valuable because the likelihood
of the stock declining even more and resulting in a high payoff to the put is greater.

In words, what is put-call parity?

A put option written on the stock of Taylor Enterprises (TE) has
an exercise price of $25 and 6 months remaining until expiration.
The risk-free rate is 6%. A call option written on TE has the same
( ) exercise price and expiration date as the put option. TE's stock price
is $35. If the call option has a price of $12.05, then what is the price
(i.e., value) of the put option? ($1.31)
Explain why both put and call options are worth more if the stock

return standard deviation is higher but put and call options are
affected oppositely by the stock price.

5-7 Applications of Option Pricing
in Corporate Finance

Option pricing is used in four major areas of corporate finance: (1) real options
analysis for project evaluation and strategic decisions, (2) risk management,
(3) capital structure decisions, and (4) compensation plans.

5-7a Real Options

Suppose a company has a 1-year proprietary license to develop a software applica-
tion for use in a new generation of wireless cellular telephones. Hiring programmers
and marketing consultants to complete the project will cost $30 million. The good
news is that if consumers love the new cell phones, there will be a tremendous
demand for the software. The bad news is that if sales of the new cell phones are low,
the software project will be a disaster. Should the company spend the $30 million
and develop the software?

Because the company has a license, it has the option of waiting for a year, at
which time it might have a much better insight into market demand for the new cell
phones. If demand is high in a year, then the company can spend the $30 million
and develop the software. If demand is low, it can avoid losing the $30 million
development cost by simply letting the license expire. Notice that the license is
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analogous to a call option: It gives the company the right to buy something (in this
case, software for the new cell phones) at a fixed price ($30 million) at any time
during the next year. The license gives the company a real option, because the
underlying asset (the software) is a real asset and not a financial asset.

There are many other types of real options, including the option to increase
capacity at a plant, to expand into new geographical regions, to introduce new
products, to switch inputs (such as gas versus oil), to switch outputs (such as
producing sedans versus SUVs), and to abandon a project. Many companies now
evaluate real options with techniques that are similar to those described earlier in
the chapter for pricing financial options.

5-7b Risk Management

Suppose a company plans to issue $400 million of bonds in 6 months to pay for
a new plant now under construction. The plant will be profitable if interest rates
remain at current levels, but if rates rise, then it will be unprofitable. To hedge
against rising rates, the company could purchase a put option on Treasury bonds. If
interest rates go up, then the company would “lose” because its bonds would carry
a high interest rate, but it would have an offsetting gain on its put options. Con-
versely, if rates fall, then the company would “win” when it issues its own low-rate
bonds, but it would lose on the put options. By purchasing puts, the company has
hedged the risk due to possible interest rate changes that it would otherwise face.

Another example of risk management is a firm that bids on a foreign contract.
For example, suppose a winning bid means that the firm will receive a payment
of 12 million euros in 9 months. At a current exchange rate of $1.10 per euro, the
project would be profitable. But if the exchange rate falls to $0.90 per euro, the
project would be a loser. To avoid exchange rate risk, the firm could take a short
position in a forward contract that allows it to convert 12 million euros into dollars
at a fixed rate of $1.05 per euro in 9 months, which would still ensure a profitable
project. This eliminates exchange rate risk if the firm wins the contract, but what
if the firm loses the contract? It would still be obligated to sell 12 million euros at
a price of $1.05 per euro, which could be a disaster. For example, if the exchange
rate rises to $1.40 per euro, then the firm would have to spend $16.8 million
to purchase 12 million euros at a price of $1.40/€ and then sell the euros for
$12.6 million = ($1.05/€)(€12 million), a loss of $4.2 million.

To eliminate this risk, the firm could instead purchase a currency put option
that allows it to sell 12 million euros in 9 months at a fixed price of $1.05 per
euro. If the company wins the bid, it will exercise the put option and sell the
12 million euros for $1.05 per euro if the exchange rate has declined. If the
exchange rate hasn’t declined, then it will sell the euros on the open market for
more than $1.05 and let the option expire. On the other hand, if the firm loses the
bid, it has no reason to sell euros and could let the option contract expire. Note,
however, that even if the firm doesn’t win the contract, it still is gambling on the
exchange rate because it owns the put; if the price of euros declines below $1.05,
the firm will still make some money on the option. Thus, the company can lock
in the future exchange rate if it wins the bid and can avoid any net payment at
all if it loses the bid. The total cost in either scenario is equal to the initial cost of
the option. In other words, the cost of the option is like insurance that guarantees
the exchange rate if the company wins the bid and guarantees no net obligations
if it loses the bid.
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226 Part 1 Fundamental Concepts of Corporate Finance

Many other applications of risk management involve futures contracts and
other complex derivatives rather than calls and puts. However, the principles used
in pricing derivatives are similar to those used earlier in this chapter for pricing
options. Thus, financial options and their valuation techniques play key roles in risk
management.

5-7¢ Capital Structure Decisions

Decisions regarding the mix of debt and equity used to finance operations are quite
important. One interesting aspect of the capital structure decision is based on option
pricing. For example, consider a firm with debt requiring a final principal payment
of $60 million in 1 year. If the company’s value 1 year from now is $61 million,
then it can pay off the debt and have $1 million left for stockholders. If the firm’s
value is less than $60 million, then it may well file for bankruptcy and turn over
its assets to creditors, resulting in stockholders’ equity of zero. In other words, the
value of the stockholders’ equity is analogous to a call option: The equity holders
have the right to buy the assets for $60 million (which is the face value of the debt)
in 1 year (when the debt matures).

Suppose the firm’s owner-managers are considering two projects. One project
has very little risk, and it will result in an asset value of either $59 million or
$61 million. The other has high risk, and it will result in an asset value of either
$20 million or $100 million. Notice that the equity will be worth zero if the assets
are worth less than $60 million, so the stockholders will be no worse off if the assets
end up at $20 million than if they end up at $59 million. On the other hand, the
stockholders would benefit much more if the assets were worth $100 million rather
than $61 million. Thus, the owner-managers have an incentive to choose risky proj-
ects, which is consistent with an option’s value rising with the risk of the underlying
asset. Potential lenders recognize this situation, so they build covenants into loan
agreements that restrict managers from making excessively risky investments.

Not only does option pricing theory help explain why managers might want to
choose risky projects (consider, for example, the cases of Enron, Lehman Brothers,
and AIG) and why debtholders might want restrictive covenants, but options also
play a direct role in capital structure choices. For example, a firm could choose to
issue convertible debt, which gives bondholders the option to convert their debt
into stock if the value of the company turns out to be higher than expected. In
exchange for this option, bondholders charge a lower interest rate than for non-
convertible debt. Because owner-managers must share the wealth with convertible-
bond holders, they have a smaller incentive to gamble with high-risk projects.

5-7d Compensation Plans

Many companies use stock options as a part of their compensation plans. It is
important for boards of directors to understand the value of these options before
they grant them to employees. We discuss compensation issues associated with
stock options in more detail in Chapter 10.

Setf Teat 1 Describe four ways that option pricing is used in corporate finance.
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SUMMARY

In this chapter we discussed option pricing topics, which included the following:

e Financial options are instruments that (1) are created by exchanges rather
than by firms, (2) are bought and sold primarily by investors, and (3) are of
importance to both investors and financial managers.

e The two primary types of financial options are: (1) call options, which give
the holder the right to purchase a specified asset at a given price (the exercise
price, which is also called the strike price) for a given period of time, and
(2) put options, which give the holder the right to sell an asset at a given price
for a given period of time.

e A call option’s exercise value is defined as the maximum of zero or the
current price of the stock less the strike price.

e The Black-Scholes option pricing model (OPM) or the binomial approach
can be used to estimate the value of a call option.

e The five inputs to the Black-Scholes model are (1) P, the current stock price;
(2) X, the strike price; (3) I the risk-free interest rate; (4) t, the remaining time
until expiration; and (5) o, the standard deviation of the stock’s rate of return.

e A call option’s value increases if P increases, X decreases, r,. increases,
t increases, or o increases.

e The put-call parity relationship states that:

Put option + Stock = Call option + PV of exercise price

QUESTIONS

5-1 Define each of the following terms:
a. Option; call option; put option
b. Exercise value; strike price
c. Black-Scholes option pricing model

5-2 Why do options sell at prices higher than their exercise values?
5-3 Describe the effect on a call option’s price that results from an increase

in each of the following factors: (1) stock price, (2) strike price, (3) time to
expiration, (4) risk-free rate, and (5) standard deviation of stock return.
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PROBLEMS

Answers are in Appendix B

Easy Problems 1-2

5-1 Options
A call option on the stock of Bedrock Boulders has a market price of $7.
The stock sells for $30 a share, and the option has a strike price of $25 a
share. What is the exercise value of the call option? What is the option’s
time value?

5-2 Options
The exercise price on one of Flanagan Company’s call options is $15, its
exercise value is $22, and its time value is $5. What are the option’s market
value and the price of the stock?

Intermediate Problems 3-4
5-3 Black-Scholes Model

Assume that you have been given the following information on Purcell
Industries call options:

Current stock price = $15 Strike price of option = $15
Time to maturity of option = 6 months Risk-free rate = 6%
Variance of stock return = 0.12

d, = 0.24495 N(d,) = 0.59675

d, = 0.00000 N(d,) = 0.50000

According to the Black-Scholes option pricing model, what is the option’s
value?

5-4 Put-Call Parity

The current price of a stock is $33, and the annual risk-free rate is 6%. A
call option with a strike price of $32 and with 1 year until expiration has a
current value of $6.56. What is the value of a put option written on the stock
with the same exercise price and expiration date as the call option?

Challenging Problems 5-7
5-5 Black-Scholes Model

Use the Black-Scholes Model to find the price for a call option with the fol-
lowing inputs: (1) current stock price is $30, (2) strike price is $35, (3) time to
expiration is 4 months, (4) annualized risk-free rate is 5%, and (5) variance
of stock return is 0.25.

5-6 Binomial Model

The current price of a stock is $20. In 1 year, the price will be either $26 or
$16. The annual risk-free rate is 5%. Find the price of a call option on the
stock that has a strike price of $21 and that expires in 1 year. (Hint: Use daily
compounding.)
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5-7 Binomial Model

The current price of a stock is $15. In 6 months, the price will be either $18
or $13. The annual risk-free rate is 6%. Find the price of a call option on the
stock that has a strike price of $14 and that expires in 6 months. (Hint: Use
daily compounding.)

SPREADSHEET PROBLEM

5-8 Build a Model: Black-Scholes Model

Start with the partial model in the file Ch05 P08 Build a Model.xIsx on
the textbook’s Web site. You have been given the following information for
a call option on the stock of Puckett Industries: P = $65.00, X = $70.00,
t = 0.50, r,, = 5.00%, and o = 0.50.

a. Use the Black-Scholes option pricing model to determine the value of the
call option.

b. Suppose there is a put option on Puckett’s stock with exactly the same
inputs as the call option. What is the value of the put?

Assume that you have just been hired as a financial (7) Time value
analyst by Triple Play Inc., a midsized California com- (8) Writing an option
pany that specializes in creating high-fashion clothing. (9) Covered option
Because no one at Triple Play is familiar with the basics (10) Naked option
of financial options, you have been asked to prepare a (11) In-the-money call
brief report that the firm's executives can use to gain a (12) Out-of-the-money call
cursory understanding of the topic. (13) LEAPS
To begin, you gathered some outside materials on c. Consider Triple Play’s call option with a $25 strike
the subject and used these materials to draft a list price. The following table contains historical
of pertinent questions that need to be answered. In values for this option at different stock prices:
fact, one possible approach to the report is to use a
question-and-answer format. Now that the questions Stock Price Call Option Price
have been drafted, you have to develop the answers. $2—5 $ 3.00
a. What is a financial option? What is the single 30 750
most important characteristic of an option?
b. Options have a unique set of terminology. Define 35 12.00
the following terms: 40 16.50
(1) Call option
(2) Put option 45 21.00
(3) Strike price or exercise price 50 25.50
(4) Expiration date
(5) Exercise value (1) Create a table that shows (a) stock price,
(6) Option price (b) strike price, (c) exercise value, (d) option
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price, and (e) the time value, which is the
option’s price less its exercise value.

(2) What happens to the time value as the stock
price rises? Why?

. Consider a stock with a current price of P = $27.

Suppose that over the next 6 months the stock

price will either go up by a factor of 1.41 or down

by a factor of 0.71. Consider a call option on the
stock with a strike price of $25 that expires in

6 months. The risk-free rate is 6%.

(1) Using the binomial model, what are the ending
values of the stock price? What are the payoffs
of the call option?

(2) Suppose you write one call option and buy N,
shares of stock. How many shares must you
buy to create a portfolio with a riskless payoff
(i.e., a hedge portfolio)? What is the payoff of
the portfolio?

(3) What is the present value of the hedge port-
folio? What is the value of the call option?

(4) What is a replicating portfolio? What is
arbitrage?

e. In 1973, Fischer Black and Myron Scholes devel-

oped the Black-Scholes option pricing model

(OPM).

(1) What assumptions underlie the OPM?

(2) Write out the three equations that constitute
the model.

(3) According to the OPM, what is the value of a
call option with the following characteristics?

Stock price = $27.00

Strike price = $25.00

Time to expiration = 6 months = 0.5 years
Risk-free rate = 6.0%

Stock return standard deviation = 0.49

. What impact does each of the following

parameters have on the value of a call option?
(1) Current stock price

(2) Strike price

(3) Option’s term to maturity

(4) Risk-free rate

(5) Variability of the stock price

g. What is put—call parity?
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Accounting for Financial
Management

CHAPTER

he stream of cash flows a firm is expected to generate in the future deter-

mines its fundamental value (also called intrinsic value). But how does an
investor go about estimating future cash flows, and how does a manager decide
which actions are most likely to increase cash flows? The first step is to under-
stand the financial statements that publicly traded firms must provide to the
public. Thus, we begin with a discussion of financial statements, including how
to interpret them and how to use them. Value depends on after-tax cash flows,
so we provide an overview of the federal income tax system and highlight dif-
ferences between accounting income and cash flow.

BEGINNING-OF-CHAPTER QUESTIONS

As you read the chapter, consider how you would answer
the following questions. You should not necessarily be
able to answer the questions before you read the chapter.
Rather, you should use them to get a sense of the issues
covered in the chapter. After reading the chapter, you
should be able to give at least partial answers to the ques-
tions, and you should be able to give better answers after
the chapter has been discussed in class. Note, too, that it
is often useful, when answering conceptual questions, to
use hypothetical data to illustrate your answer. We illus-
trate the answers with an Excel model that is available on
the textbook’s Web site. Accessing the model and work-
ing through it is a useful exercise, and it provides insights
that are useful when answering the questions.

1. How are the balance sheet and the income state-
ment related to one another? How would you
explain to a layperson the primary purpose of
each of the statements? Which of the numbers

P40 U Z

The textbook’s Web
site contains an Excel
file that will guide you
through the chapter’s
calculations. The file
for this chapter is Ch06
Tool Kit.xlIsx, and we
encourage you to open
the file and follow
along as you read the
chapter.

in the income statement is considered to be most
important?

. WorldCom capitalized some costs that should,

under standard accounting practices, have been
expensed. Enron and some other companies took
similar actions to inflate their reported income and to
hide debts. (a) Explain how such improper and illegal
actions would affect the firms’ financial statements
and stock prices. (b) What effect did the revelations
about these actions have on the specific companies’
stock prices and the prices of other stocks? (c) Could
such actions affect the entire economy?

How could (accurate) balance sheet and income
statement information be used, along with other
information, to make a statement of cash flows?
What is the primary purpose of this statement?

Differentiate between net income, EPS, EBITDA,
net cash flow, NOPAT, free cash flow, MVA,
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and EVA. What is the primary purpose of each
item; that is, when and how is it used?

5. How and why are regular accounting data modi-

fied for use in financial management? (Hint: Think
about cash and operations.)

6. The income statement shows “flows"” over a period

of time, while the balance sheet shows accounts at
a given point in time. Explain how these two concepts
are combined when we calculate free cash flow.

Fundamental Concepts of Corporate Finance

are treated for tax purposes by individuals. In your
answers, explain how these tax treatments influence
corporations’ and investors’ behavior.

. If Congress wants to stimulate the economy, explain

how it might alter each of the following: (a) personal
and corporate tax rates, (b) depreciation expense
schedules, and (c) the differential between the tax
rate on personal income and long-term capital
gains. How would these changes affect corporate

profitability and free cash flow? How would they
affect investors’ choices regarding which securi-
ties to hold in their portfolios? Might any of these
actions affect the general level of interest rates?

7. Taxes affect many financial decisions. Explain how (a)
interest and dividend payments are treated for tax pur-
poses, from both a company’s and an investor's per-
spective, and (b) how dividends and capital gains

In Chapter 1, we told you that managers should
strive to make their firms more valuable and that
a firm’s intrinsic value is determined by the present
value of its free cash flows (FCF) discounted at the
weighted average cost of capital (WACC). This chapter
focuses on FCF, including its calculation from financial
statements and its interpretation when evaluating a
company and manager.

—( Operating costs and taxes )

- ( Required investments in operating capital J

Intrinsic Value, Free
Cash Flow, and

Financial Statements

Free cash flow

>

FCF, FCF, FCF.,
Value = + 4ot —
(1 + WACC)! (1 + WACC)? (1 + WACC)
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6-1 Financial Statements web
and Reports See the Securities and

Exchange Commission’s
A company’s annual report usually begins with the chairperson’s description of ~ (SEC) Web site for quarterly
the firm’s operating results during the past year and a discussion of new devel-  reportsand more detailed
opments that will affect future operations. The annual report also presents four ~ annual reports that provide
basic financial statements—the balance sheet, the income statement, the statement Zij?;gﬁﬁ?ii%gﬁg: major
of stockholders’ equity, and the statement of cash flows. V-

Th e d litati . al v i Th These reports, called
e quantitative and qualitative written materials are equally important. The 10-Q and 10K reports, are

financial statements report what has actually happened to assets, earnings, divi-  ,vailable on the SEC's Web

dends, and cash flows during the past few years, whereas the written materials site at www.sec.gov under

attempt to explain why things turned out the way they did. the heading “EDGAR.” Once
there, you can search by
stock ticker symbol.

I What is the annual report, and what two types of information does

i | Self Teat
elf Teat
1 What four types of financial statements does the annual report S f

typically include?

6-2 |he Balance Sheet

For illustrative purposes, we use a hypothetical company, MicroDrive, Inc., which
produces memory components for computers and smartphones. Figure 6-1 shows
MicroDrive’s most recent balance sheets, which represent “snapshots” of its finan- See Ch06 Tool Kit.xlsx for
cial position on the last day of each year. Although most companies report their details.
balance sheets only on the last day of a given period, the “snapshot” actually .
changes daily as inventories are bought and sold, as fixed assets are added or
retired, or as loan balances are increased or paid down. Moreover, a retailer will
have larger inventories before Christmas than later in the spring, so balance sheets
for the same company can look quite different at different times during the year.
The following sections explain the accounts shown in Figure 6-1.
The balance sheet begins with assets, which are the “things” the company owns.
Assets are listed in order of liquidity, or length of time it typically takes to convert
them to cash at fair market values. The balance sheet also lists the claims that vari-
ous groups have against the company’s value; these are listed in the order in which
they must be paid. For example, suppliers may have claims called accounts payable
that are due within 30 days, banks may have claims called notes payable that are
due within 90 days, and bondholders may have claims that are not due for 20 years
or more.
Stockholders’ claims represent ownership (or equity) and need never be “paid
off.” These are residual claims in the sense that stockholders may receive payments
only if there is value remaining after other claimants have been paid. The non-
stockholder claims are liabilities from the stockholders’ perspective. The amounts

) /) ‘ )
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FIGURE 6-1 MicroDrive, Inc.: December 31 Balance Sheets (Millions of Dollars)

A | B [c[plE] F | G
30 |Assets 2018 2017
31 |Cash and equivalents $50 $60
32 |Short-term investments 0 40
33 |Accounts receivable 500 380
34 |Inventories 1,000 820
35 Total current assets $1,550 $1,300
36 |Net plant and equipment 2,000 1,700
37 |Total assets $3,550 $3,000
38
39 |Liabilities and Equity
40 |Accounts payable $200 $190
41 [Notes payable 280 130
42 |Accruals 300 280
43 Total current liabilities $780 $600
44 |Long-term bonds 1,200 1,000
45 Total liabilities $1,980 $1,600
46 |Preferred stock (1,000,000 shares) 100 100
47 |Common stock (50,000,000 shares) 500 500
48 |Retained earnings 970 800
49 Total common equity $1,470 $1,300
50 |Total liabilities and equity $3,550 $3,000
51

Source: See the file Ch06 Tool Kit.xIsx. Numbers are reported as rounded values for clarity but are calculated using Excel’s full precision.
Thus, intermediate calculations using the figure’s rounded values may be inexact.

shown on the balance sheets are called book values because they are based on
the amounts recorded by bookkeepers when assets are purchased or liabilities are
issued. As you will see throughout this textbook, book values may be very dif-
ferent from market values, which are the current values as determined in the
marketplace.

The following sections provide more information about specific asset, liability,
and equity accounts.

6-2a Assets

Cash, short-term investments, accounts receivable, and inventories are listed as cur-
rent assets because MicroDrive is expected to convert them into cash within a year.
All assets are stated in dollars, but only cash represents actual money that can be
spent. Some marketable securities mature very soon, and these can be converted
quickly into cash at prices close to their book values. Such securities are called cash
equivalents and are included with cash. Therefore, MicroDrive could write checks
for a total of $50 million. Other types of marketable securities have a longer time
until maturity (but still less than a year). Their market values are less predictable, so
they are not included in cash or cash equivalents.

Because it is helpful in financial analysis, MicroDrive’s accountants are careful
to separately identify the cash used in daily operations and the cash that is held
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for other purposes. For example, MicroDrive continuously deposits checks from
customers and writes checks to suppliers, employees, and so on. Because inflows
and outflows do not coincide perfectly, MicroDrive must keep some cash in its bank
account. In other words, MicroDrive must have some cash on hand to conduct
operations, which is the $50 million in cash reported in Figure 6-1.

MicroDrive reports the total of any other cash, cash equivalents, and marketable
securities that are not used to support operation in a separate account called short-
term investments. For example, Figure 6-1 shows that MicroDrive had $40 million
of short-term investments in the previous year and none in the current year.

We will always distinguish between the cash that is used to support operations
and the cash, cash equivalents, and marketable securities that are held for other
purposes. However, be alert when looking at the financial statements from sources
outside our book because they don’t always separately identify the cash used to sup-
port operations.

When MicroDrive sells its products to a customer but doesn’t demand
immediate payment, the customer then has an obligation to make the payment,
which MicroDrive reports as an account receivable. The $500 million shown
in accounts receivable is the amount of sales for which MicroDrive has not yet
been paid.

Figure 6-1 reports inventories of $1,000 million, which is the amount that
MicroDrive has tied up in raw materials, work-in-process, and finished goods
available for sale. MicroDrive uses the FIFO (first-in, first-out) inventory
accounting method to estimate production costs and the value of remaining
inventory. The FIFO method assumes, for accounting purposes only, that the first
items placed in inventory are the first ones used in production. In contrast, the
LIFO (last-in, first-out) method assumes that the items most recently placed
in inventory are the first ones used in production. (No matter which method a
company chooses for accounting purposes, the company actually can use inven-
tory in any order it wishes.) During an inflationary period of rising prices, older
purchases of materials have lower costs than newer purchases. This means that
FIFO will report lower costs of goods sold on the income statement than LIFO
(because FIFO assumes that the older items are used first) but will report higher
values for remaining inventory on the balance sheet. Because MicroDrive uses
FIFO and because inflation has been occurring: (1) Its balance sheet inventories
are higher than they would have been had it used LIFO. (2) Its cost of goods sold
is lower than it would have been under LIFO. (3) Its reported profits are therefore
higher. Thus, the inventory valuation method can have a significant effect on
financial statements, which is important to know when comparing companies
that use different methods.

Rather than treat the entire purchase price of a long-term asset (such as a fac-
tory, plant, or equipment) as an expense in the purchase year, accountants “spread”
the purchase cost over the asset’s useful life.! The amount they charge each year
is called the depreciation expense. Some companies report an amount called
gross plant and equipment, which is the total cost of the long-term assets they have
in place, and another amount called accumulated depreciation, which is the total
amount of depreciation that has been charged on those assets. Some companies,

'This is called accrual accounting, which attempts to match revenues to the periods in which they are
earned and expenses to the periods in which the effort to generate income occurred.
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236 Part 1 Fundamental Concepts of Corporate Finance

such as MicroDrive, report only net plant and equipment, which is gross plant
and equipment less accumulated depreciation. Chapter 13 provides a more detailed
explanation of depreciation methods.

6-2b Liabilities and Equity

Accounts payable, notes payable, and accruals are listed as current liabilities
because MicroDrive is expected to pay them within a year. When MicroDrive
purchases supplies but doesn’t immediately pay for them, it takes on an obliga-
tion called an account payable. Similarly, when MicroDrive takes out a loan that
must be repaid within a year, it signs an 10U called a note payable. MicroDrive
doesn’t pay its taxes or its employees’ wages daily, and the amount it owes on
these items at any point in time is called an accrual or an accrued expense. Long-
term bonds are also liabilities because they, too, reflect a claim held by someone
other than a stockholder.

Preferred stock is a hybrid, or a cross between common stock and debt. In the
event of bankruptcy, preferred stock ranks below debt but above common stock.
Also, the preferred dividend is fixed, so preferred stockholders do not benefit if the
company’s earnings grow. Most firms do not use much, if any, preferred stock, so
“equity” usually means “common equity” unless the words “total” or “preferred”
are included.

When a company sells shares of stock, it records the proceeds in the
common stock account.? Retained earnings are the cumulative amount of
earnings that have not been paid out as dividends. The sum of common stock
and retained earnings is called common equity, or just equity. If a company
could actually sell its assets at their book value, and if the liabilities and pre-
ferred stock were actually worth their book values, then a company could sell its
assets, pay off its liabilities and preferred stock, and the remaining cash would
belong to common stockholders. Therefore, common equity is sometimes called
the net worth of shareholders—it’s the assets minus (or “net of”) the liabilities
and preferred stock.

What is the balance sheet, and what information does it provide?

What determines the order of the information shown on the
balance sheet?

Why might a company’s December 31 balance sheet differ from its
( ) June 30 balance sheet?

A firm has $8 million in total assets. It has $3 million in current
liabilities, $2 million in long-term debt, and $1 million in preferred
stock. What is the reported net worth of shareholders (i.e., the
reported common equity)? ($2 million)

2Companies sometimes break the total proceeds into two parts, one called par (or par value) and the
other called paid-in capital (or capital surplus.) For example, if a company sells shares of stock for
$10, it might record $1 of par and $9 of paid-in capital. For most purposes, the distinction between par
and paid-in capital is not important, and most companies use no-par stock.
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Let’s Play Hide-and-Seek! The Gre at

n a shameful lapse of regulatory accountability, banks .
Iand other financial institutions were allowed to use ReceSS]-O:n- Of 2007
so-called structured investment vehicles (SIVs) to hide
assets and liabilities and simply not report them on their
balance sheets. Here's how SIVs worked and why they
subsequently failed. The SIV was set up as a separate
legal entity that the bank owned and managed. The SIV
would borrow money in the short-term market (backed
by the credit of the bank) and then invest in long-term
securities. As you might guess, many SIVs invested in
mortgage-backed securities. When the SIV paid only 3%
on its borrowings but earned 10% on its investments,
the managing bank was able to report fabulous earn-
ings, especially if it also earned fees for creating the
mortgage-backed securities that went into the SIV.

But this game of hide-and-seek didn't have a happy
ending. Mortgage-backed securities began defaulting in
2007 and 2008, causing the SIVs to pass losses through

to the banks. SunTrust, Citigroup, Bank of America, and
Northern Rock are just a few of the many banks that
reported enormous losses in the SIV game. Investors,
depositors, and the government eventually found the
hidden assets and liabilities, but by then the assets were
worth a lot less than the liabilities.

In a case of too little and too late, regulators have
closed many of these loopholes, and it doesn’t look like
there will be any more hidden SIVs in the near future.
But the damage has been done, and the entire financial
system was put at risk in large part because of this high-
stakes game of hide-and-seek.

6-3 The Income Statement

Figure 6-2 shows the income statements and selected additional information for

MicroDrive. Income statements can cover any period of time, but they are usually

prepared monthly, quarterly, and annually. Unlike the balance sheet, which is a snap- See Ch06 Tool Kit.xlIsx for

shot of a firm at a point in time, the income statement reflects performance during details.

the period. The following sections explain the components of an income statement. ,
Net sales are the revenues less any discounts or returns. Depreciation and amor-

tization reflect the estimated costs of the assets that wear out in producing goods

and services. To illustrate depreciation, suppose that in 2018 MicroDrive purchased

a $100,000 machine with a life of 5 years and zero expected salvage value. This

$100,000 cost is not expensed in the purchase year but is instead spread out over the

machine’s 5-year depreciable life. In straight-line depreciation, which we explain in

Chapter 13, the depreciation charge for a full year would be $100,000/5 = $20,000.

The reported depreciation expense on the income statement is the sum of all the assets’

annual depreciation charges. Depreciation applies to tangible assets, such as plant

and equipment, whereas amortization applies to intangible assets. For example, if

a company acquires another company but pays more than the tangible assets, then

the difference is called goodwill.> Other intangible assets include patents, copyrights,

trademarks, and similar items.

) /) ‘ )

*The accounting treatment of goodwill resulting from mergers has changed in recent years. Rather than
an annual charge, companies are required to periodically evaluate the value of goodwill and reduce net
income only if the goodwill’s value has decreased materially (“become impaired,” in the language of
accountants). For example, in 2002 AOL Time Warner wrote off almost $100 billion associated with the
AOL merger. It doesn’t take too many $100 billion expenses to really hurt net income!
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FIGURE 6-2 MicroDrive, Inc.: Income Statements for Years Ending December 31 (Millions of

Dollars, Except for Per Share Data; Millions of Shares)

A | B | ¢c | p | E| F | ¢
58 2018 2017
59 [Net sales $5,000 $4,760
60 |Costs of goods sold except depreciation 3,800 3,560
61 |Depreciation and amortization® 200 170
62 |Other operating expenses 500 480
63 Earnings before interest and taxes (EBIT) $500 $550
64 |Less interest 120 100
65 Pre-tax earnings $380 $450
66 |Taxes 152 180
67 Net Income before preferred dividends $228 $270
68 |Preferred dividends 8 8
69 |Net Income available to common stockholders $220 $262
70
71 |Additional Information
72 |Common dividends $50 $48
73 |Addition to retained earnings $170 $214
74 |Number of common shares 50 50
75 |Stock price per share $27 $40
76
77 |Per Share Data
78 |Earnings per share, EPS® $4.40 $5.24
79 |Dividends per share, DPS® $1.00 $0.96
80 |Book value per share, BVPS" $29.40 $26.00

AMicroDrive has no amortization charges.
Net income available to common stockholders

"EPS =
Common shares outstanding
. Dividends paid to common stockholders
B Common shares outstanding
Total common equi
IBVPS = ey

Common shares outstanding

Source: See the file Ch06 Tool Kit.xIsx. Numbers are reported as rounded values for clarity but are calculated using Excel’s full precision.
Thus, intermediate calculations using the figure’s rounded values may be inexact.

The cost of goods sold (COGS) includes labor, raw materials, and other
expenses directly related to the production or purchase of the items or services
sold in that period. The COGS includes depreciation, but we report depreciation
separately so that analysis later in the chapter will be more transparent. Sub-
tracting COGS (including depreciation) and other operating expenses results in
earnings before interest and taxes (EBIT).

Many analysts add back depreciation to EBIT to calculate EBITDA, which
stands for earnings before interest, taxes, depreciation, and amortization. Because
neither depreciation nor amortization is paid in cash, some analysts claim that
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EBITDA is a better measure of financial strength than is net income. MicroDrive’s
EBITDA is:

EBITDA = EBIT + Depreciation
= $500 + $200 = $700 million

Alternatively, EBITDA’s calculation can begin with sales:

EBITDA = Sales — COGS excluding depreciation — Other expenses
= $5,000 — $3,800 — $500 = $700 million

However, as we show later in the chapter, EBITDA is not as useful to managers and
analysts as free cash flow, so we usually focus on free cash flow instead of EBITDA.

The net income available to common shareholders, which equals revenues less
expenses, taxes, and preferred dividends (but before paying common dividends), is
generally referred to as net income. Net income is also called accounting profit,
profit, or earnings, particularly in financial news reports. Dividing net income by
the number of shares outstanding gives earnings per share (EPS), often called the
bottom line. Throughout this book, unless otherwise indicated, net income means
net income available to common stockholders.*

What is an income statement, and what information does
it provide?

What is often called the “bottom line”?

What is EBITDA?

How does the income statement differ from the balance sheet with
regard to the time period reported?

A firm has the following information: $2 million in earnings ( )
before taxes. The firm has an interest expense of $300,000 and
depreciation of $200,000; it has no amortization. What is its
EBITDA? ($2.5 million)

Now suppose a firm has the following information: $7 million in
sales, $4 million of costs of goods sold excluding depreciation and
amortization, and $500,000 of other operating expenses. What is
its EBITDA? ($2.5 million)

“Companies also report “comprehensive income,” which is the sum of net income and any
“comprehensive” income item, such as the change in market value of a financial asset. For example,
a decline in a financial asset’s value would be recorded as a loss even though the asset has not been
sold. We assume that there are no comprehensive income items in our examples.

Some companies also choose to report “pro forma income.” For example, if a company incurs
an expense that it doesn’t expect to recur, such as the closing of a plant, it might calculate pro forma
income as though it had not incurred the one-time expense. There are no hard-and-fast rules for
calculating pro forma income, so many companies find ingenious ways to make pro forma income
higher than traditional income. The SEC and the Public Company Accounting Oversight Board (PCAOB)
are taking steps to reduce deceptive uses of pro forma reporting.
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See Ch06 Tool Kit.xlIsx for
details.

FIGURE 6-3 Micro
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6-4 Statement of Stockholders’
Equity

Changes in stockholders’ equity during the accounting period are reported in the
statement of stockholders’ equity. Figure 6-3 shows that MicroDrive earned
$220 million during 2018, paid out $50 million in common dividends, and plowed
$170 million back into the business. Thus, the balance sheet item “Retained earn-
ings” increased from $800 million at year-end 2017 to $970 million at year-end
2018.° The last column shows the beginning stockholders’ equity, any changes, and
the end-of-year stockholders’ equity.

Note that “Retained earnings” is not a pile of money just waiting to be used; it
does not represent assets but is instead a claim against assets. In 2018, MicroDrive’s
stockholders allowed it to reinvest $170 million ($220 net income — $50 million
dividends) instead of distributing the money as dividends, and management spent
this money on new assets. Thus, retained earnings, as reported on the balance sheet,
does not represent cash and is not “available” for the payment of dividends or any-
thing else.®

rive, Inc.: Statement of Stockholders’ Equity for Years Ending

December 31 (Millions of Dollars and Millions of Shares)

A | B | c¢c| p | E|] F | ¢ | H

Preferred Common Common Retained Total

101 Stock  Shares Stock Earnings Equity

102| Balances, Dec. 31,2017 $100 50 $500 $800 $1,400

103| Changes during year:

104 Net income $220 $220

105| cash dividends (50) (50)

106 Issuance/repurchase of stock 0 0 0

107| Balances, Dec. 31,2018 $100 50 $500 $970 $1,570

Note:

In financial statements, parentheses and red colors denote a negative number.

Source: See the file Ch06 Tool Kit.xIsx. Numbers are reported as rounded values for clarity but are calculated using Excel’s full precision.
Thus, intermediate calculations using the figure’s rounded values may be inexact.

°A more complicated company might require additional columns and rows to report information
regarding new issues of stock, treasury stock acquired or reissued, stock options exercised, and
unrealized foreign exchange gains or losses.

“The amount reported in the retained earnings account is not an indication of the amount of cash the
firm has. Cash (as of the balance sheet date) is found in the cash account, an asset account. A positive
number in the retained earnings account indicates only that the firm earned some income in the past,
but its dividends paid were less than its earnings. Even if a company reports record earnings and
shows an increase in its retained earnings account, it still may be short of cash.

The same situation holds for individuals. You might own a new BMW (no loan), lots of clothes,
and an expensive stereo and hence have a high net worth. But if you have only 23 cents in your
pocket plus $5 in your checking account, you will still be short of cash.
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wide range of valuable financial information is avail-
able on the Web. With just a couple of clicks, an
investor can easily find the key financial statements for
most publicly traded companies. Here’s a partial (by no
means complete) list of places you can go to get started.

e Try Yahoo! Finance's Web site, http://finance
.yahoo.com. Here you will find updated market
information along with links to a variety of interest-
ing research sites. Enter a stock’s ticker symbol, click
Search and select the company, and you will see the
stock’s current price along with recent news about
the company. The panel at the top has links to key
statistics and to the company’s income statement,
balance sheet, statement of cash flows, and more.
The Web site also has a list of insider transactions, so
you can tell if a company’s CEO and other key insid-
ers are buying or selling their company’s stock. In
addition, there is a message board where investors
share opinions about the company. To see a com-
plete list of the company’s filings with the SEC, go to
WWW.Sec.gov.

e Other sources for up-to-date market information
are http://money.cnn.com and www.zacks.com.
These sites also provide financial statements in stan-
dardized formats.

information does it provide?
Why do changes in retained earnings occur?

Accounting for Financial Management
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Financial Analysis

on the Web

e Both www.bloomberg.com and www.marketwatch
.com have areas where you can obtain stock quotes along
with company financials, links to Wall Street research, and
links to SEC filings.

e |f you are looking for charts of key accounting variables
(for example, sales, inventory, depreciation and amor-
tization, and reported earnings), as well as financial
statements, take a look at www.smartmoney.com.

e Another good place to look is www.reuters.com.
Here you can find links to analysts' research reports,
along with the key financial statements.

In addition to this information, you may be looking
for sites that provide opinions regarding the direction of
the overall market and views regarding individual stocks.
Two popular sites in this category are The Motley Fool's
Web site, www.fool.com, and the Web site for The
Street.com, www.thestreet.com.

What is the statement of stockholders’ equity, and what

Explain why the following statement is true: “The retained earnings
account, as reported on the balance sheet, does not represent cash
and is not available for the payment of dividends or anything else.”

A firm had a retained earnings balance of $3 million in the previous

year. In the current year, its net income is $2.5 million. If it pays
$1 million in common dividends in the current year, what is its
resulting retained earnings balance? ($4.5 million)

6-5 Statement of Cash Flows

Even if a company reports a large net income during a year, the amount of cash
reported on its year-end balance sheet may be the same or even lower than its
beginning cash. The reason is that the company can use its net income in a variety
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> > of ways, not just keep it as cash in the bank. For example, the firm may use its net

S 0 4 income to pay dividends, to increase inventories, to finance accounts receivable,

See Ch06 Tool Kit.xlsx  to invest in fixed assets, to reduce debt, or to buy back common stock. Indeed,
for details. many factors affect a company’s cash position as reported on its balance sheet. The

statement of cash flows separates a company’s activities into three categories—
operating, investing, and financing—and summarizes the resulting cash balance.
Look at Figure 6-4 as you read the following sections.

FIGURE 6-4 MicroDrive, Inc.: Statement of Cash Flows for Year Ending

December 31 (Millions of Dollars)

A | B | ¢ | p | E | F
120|Operating Activities 2018
121| NetIncome before preferred dividends $228
122| Noncash adjustments
123 Depreciation® 200
124| Working capital adjustments
125 Increase in accounts receivable” (120)
126 Increase in inventories (180)
127 Increase in accounts payable 10
128 Increase in accruals 20
129|Net cash provided (used) by operating activities $158
130
131|Investing Activities
132| cCash used to acquire fixed assets® ($500)
133| Sale of short-term investments 40
134|Net cash provided (used) by investing activities ($460)
135
136|Financing Activities
137| Increase in notes payable $150
138| Increase in bonds 200
139| Payment of common and preferred dividends (58)
140[ Net cash provided (used) by financing activities $292
141
142|Summary
143| Netchange in cash and equivalents ($10)
144| cash and securities at beginning of the year 60
145|cash and securities at end of the year $50
146

Notes:

“Depreciation is a noncash expense that is deducted when calculating net income. It must be added back to show cash flow from
operations.

YAn increase in a current asset decreases cash. An increase in a current liability increases cash. For example, inventories increased by
$180 million and therefore reduced cash by that amount.

The net increase in fixed assets is $300 million; however, this net amount is after a deduction for the year’s depreciation expense.
Depreciation expense must be added back to find the increase in gross fixed assets. From the company’s income statement, we see that
the year’s depreciation expense is $200 million; thus, expenditures on fixed assets were actually $500 million.

Source: See the file Ch06 Tool Kit.xIsx. Numbers are reported as rounded values for clarity but are calculated using Excel’s full precision.
Thus, intermediate calculations using the figure’s rounded values may be inexact.
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6-5a Operating Activities

As the name implies, the section for operating activities focuses on the amount
of cash generated (or lost) by the firm’s operating activities. The section begins
with the reported net income before paying preferred dividends and makes several
adjustments, beginning with noncash activities.

Noncash Adjustments

Some revenues and expenses reported on the income statement are not received or
paid in cash during the year. For example, depreciation and amortization reduce
reported net income but are not cash payments.

Reported taxes often differ from the taxes that are paid, resulting in an
account called deferred taxes, which is the cumulative difference between the
taxes that are reported and those that are paid. Deferred taxes can occur in many
ways, including the use of accelerated depreciation for tax purposes but straight-
line depreciation for financial reporting. This increases reported taxes relative to
actual tax payments in the early years of an asset’s life, causing the resulting net
income to be lower than the true cash flow. Therefore, increases in deferred taxes
are added to net income when calculating cash flow, and decreases are subtracted
from net income.

Another example of noncash reporting occurs if a customer purchases services
or products that extend beyond the reporting date, such as a 3-year extended war-
ranty for a computer. Even if the company collects the cash at the time of the pur-
chase, it will spread the reported revenues over the life of the purchase. This causes
income to be lower than cash flow in the first year and higher in subsequent years,
so adjustments must be made when calculating cash flow.

Changes in Working Capital

Increases in current assets other than cash (such as inventories and accounts receiv-
able) decrease cash, whereas decreases in these accounts increase cash. For example,
if inventories are to increase, then the firm must use cash to acquire the additional
inventory. Conversely, if inventories decrease, this generally means the firm is sell-
ing inventories and not replacing all of them, hence generating cash. Here’s how
we keep track of whether a change in assets increases or decreases cash flow: If the
amount we own goes up (like getting a new laptop computer), it means we have
spent money, and our cash goes down. On the other hand, if something we own
goes down (like selling a car), our cash goes up.

Now consider a current liability, such as accounts payable. If accounts payable
increase, then the firm has received additional credit from its suppliers, which saves
cash; however, if payables decrease, this means it has used cash to pay off its sup-
pliers. Therefore, increases in current liabilities such as accounts payable increase
cash, whereas decreases in current liabilities decrease cash. To keep track of the
cash flow’s direction, think about the impact of getting a student loan. The amount
you owe goes up, and your cash goes up. Now think about paying off the loan: The
amount you owe goes down, but so does your cash.

6-5b Investing Activities

Investing activities include transactions involving fixed assets or short-term finan-
cial investments. For example, if a company buys new IT infrastructure, its cash
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goes down at the time of the purchase. On the other hand, if it sells a building or
T-bill, its cash goes up.

6-5c¢ Financing Activities
Financing activities include raising cash by issuing short-term debt, long-term debt,

or stock. Because dividend payments, stock repurchases, and principal payments on
debt reduce a company’s cash, such transactions are included here.

6-5d Putting the Pieces Together

The statement of cash flows is used to help answer questions such as these: Is the
firm generating enough cash to purchase the additional assets required for growth?
Is the firm generating any extra cash it can use to repay debt or to invest in new
products? Such information is useful both for managers and investors, so the state-
ment of cash flows is an important part of the annual report.

Figure 6-4 shows MicroDrive’s statement of cash flows as it would appear
in the company’s annual report. The top section shows cash generated by and
used in operations: For MicroDrive, operations provided net cash flows of
$158 million. This subtotal is in many respects the most important figure in
any of the financial statements. Profits as reported on the income statement can
be “doctored” by such tactics as depreciating assets too slowly, not recognizing
bad debts promptly, and the like. However, it is far more difficult to simulta-
neously doctor profits and the working capital accounts. Therefore, it is not
uncommon for a company to report positive net income right up to the day it
declares bankruptcy. In such cases, however, the net cash flow from operations
almost always began to deteriorate much earlier, and analysts who kept an eye
on cash flow could have predicted trouble. Therefore, if you are ever analyz-
ing a company and are pressed for time, look first at the trend in net cash flow
provided by operating activities because it will tell you more than any other
single number.

The second section shows investing activities. MicroDrive purchased fixed
assets totaling $500 million and sold $40 million of short-term investments, for a
net cash flow from investing activities of minus $460 million.

The third section, financing activities, includes borrowing from banks (notes
payable), selling new bonds, and paying dividends on common and preferred stock.
MicroDrive raised $350 million by borrowing, but it paid $58 million in preferred
and common dividends. Therefore, its net inflow of funds from financing activities
was $292 million.

The last section shows the summary. When all of the previous activities are
totaled, we see that MicroDrive’s cash outflows exceeded its cash inflows by
$10 million during 2018; that is, its net change in cash was a negative $10 million.

MicroDrive’s statement of cash flows should be worrisome to its managers
and to outside analysts. The company had $5 billion in sales but generated only
$158 million from operations, not nearly enough to cover the $500 million it spent
on fixed assets and the $58 million it paid in dividends. It covered these cash out-
lays by borrowing heavily and by liquidating short-term investments. Obviously,
this situation cannot continue year after year, so MicroDrive managers will have to
make changes. We will return to MicroDrive throughout the textbook to see what
actions its managers are planning.
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hile U.S. companies adhere to generally accepted

accounting principles (GAAP), when preparing
financial statements, most other developed countries
use International Financial Reporting Standards (IFRS).
The U.S. GAAP system is rules-based, with thousands of
instructions, or “guidances,” for how individual transac-
tions should be reported in financial statements. IFRS,
on the other hand, is a principles-based system in which
detailed instructions are replaced by overall guiding
principles.

For example, whereas GAAP provides extensive and
detailed rules about when to recognize revenue from
any conceivable activity, IFRS provides just four cat-
egories of revenue and two overall principles for tim-
ing recognition. This means that even the most basic
accounting measure, revenue, is different under the two
standards—total revenue, or sales, under GAAP won't
typically equal total revenue under IFRS. Thus, financial
statements prepared under GAAP cannot be compared
directly to IFRS financial statements, making compara-
tive financial analysis of U.S. and international compa-
nies difficult. Perhaps more problematic is that the IFRS
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Filling in the GAAP

principles allow for more company discretion in record-
ing transactions. This means that two companies may
treat identical transactions differently when using IFRS,
which makes company-to-company comparisons more
difficult.

The U.S. Financial Accounting Standards Board (FASB)
and the International Accounting Standards Board (IASB)
have been working to merge the two sets of standards
since 2002. Some of the joint standards are completed,
such as the all-important revenue recognition standard,
but many other standards had not been adopted as of
early 2017. In fact, it seems likely that the adoption of
worldwide standards will not happen in the near future.

To keep abreast of developments in IFRS/GAAP con-
vergence, visit the IASB Web site at www.iasb.org and
the FASB Web site at www.fasb.org.

[ What types of questions does the statement of cash flows answer?
I Identify and briefly explain the three categories of activities in the

statement of cash flows.

M A firm has inventories of $2 million for the previous year and

Self Teat

$1.5 million for the current year. What impact does this have on
net cash provided by operations? (Increase of $500,000)

6-6 Net Cash Flow

In addition to the cash flow from operations as defined in the statement of cash
flows, many analysts also calculate net cash flow, which is defined as:

Net cash flow = Net income — Noncash revenues + Noncash expenses

where net income is the net income available for distribution to common share-
holders. Depreciation and amortization usually are the largest noncash items, and
in many cases the other noncash items roughly net out to zero. For this reason,
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246 Part 1 Fundamental Concepts of Corporate Finance

many analysts assume that net cash flow equals net income plus depreciation and
amortization:

Net cash flow = Net income + Depreciation and amortization (6-2)

We will generally assume that Equation 6-2 holds. However, you should
remember that Equation 6-2 will not accurately reflect net cash flow when there are
significant noncash items other than depreciation and amortization.

We can illustrate Equation 6-2 with 2018 data for MicroDrive taken from
Figure 6-2:

Net cash flow = $220 + $200 = $420 million

You can think of net cash flow as the profit a company would have if it did not
have to replace fixed assets as they wear out. This is similar to the net cash flow
from operating activities shown on the statement of cash flows, except that the net
cash flow from operating activities also includes the impact of working capital. Net
income, net cash flow, and net cash flow from operating activities each provide
insight into a company’s financial health, but none is as useful as the measures we
discuss in the next section.

Differentiate between net cash flow and accounting profit.

C ) A firm has net income of $5 million. Assuming that depreciation of
$1 million is its only noncash expense, what is the firm’s net cash
flow? ($6 million)

6-7 Free Cash Flow: The Cash Flow
Available for Distribution to Investors

So far in the chapter we have focused on financial statements as presented in the
annual report. When you studied income statements in accounting, the emphasis
was probably on the firm’s net income. However, the intrinsic value of a company
is determined by the stream of cash flows that investors expect to receive now and
in the future. A company generates these cash flows through its operating activities.
These are called free cash flows (FCF).

We can calculate FCF two different ways—by how it is used and by how it is
generated. In terms of how it is used, FCF is the cash flow available for distribution
to all the company’s investors after the company has made all investments neces-
sary to sustain ongoing operations. In terms of how it is generated, FCF is equal to
after-tax operating profit minus the amount of new investment in working capital
and fixed assets necessary to sustain the business.

We will use FCF in Chapter 8 to estimate a firm’s value. But it is important to
always keep in mind that the way for managers to make their companies more valu-
able is to increase free cash flow now and in the future.
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FIGURE 6-5 Calculating Free Cash Flow

Step 1 Step 2

(Earnings before interest and taxes)

X| (1-Taxrate)

( Net operating profit after taxes)

Step 5 v

( Net operating profit after taxes )
Free cash flow

In this chapter, we focus on how FCF is calculated and how it is used for per-
formance measurements.

Figure 6-5 shows the five steps in calculating free cash flow. As we explain
each individual step in the following sections, refer back to Figure 6-5 to keep the
big picture in mind.

6-7a Net Operating Profit after Taxes (NOPAT)

If two companies have different amounts of debt, thus different amounts of inter-
est charges, they could have identical operating performances but different net
incomes: The one with more debt would have a lower net income. Net income
is important, but it does not always reflect the true performance of a company’s
operations or the effectiveness of its managers. A better measure for comparing
managers’ performance is net operating profit after taxes (NOPAT), which is
the amount of profit a company would generate if it had no debt and held no finan-
cial assets. NOPAT is defined as follows:’

NOPAT = EBIT(1 — Tax rate) (6-3)

For firms with a more complicated tax situation, it is better to define NOPAT as follows: NOPAT =
(Net income before preferred dividends) + (Net interest expense)(1 — Tax rate). Also, if a firm is able to
defer paying some taxes, perhaps by the use of accelerated depreciation, then it needs to adjust NOPAT
to reflect the taxes it actually paid on operating income. See P. Daves, M. Ehrhardt, and R. Shrieves,
Corporate Valuation: A Guide for Managers and Investors (Mason, OH: Thomson South-Western, 2004)
for a detailed explanation of these and other adjustments.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



248 Part 1 Fundamental Concepts of Corporate Finance

Using data from the income statements of Figure 6-2, MicroDrive’s 2018
NOPAT is:

NOPAT = $500(1 — 0.4) = $500(0.6) = $300 million

This means MicroDrive generated an after-tax operating profit of $300 million,
less than its previous NOPAT of $550(0.6) = $330 million.

6-7b Net Operating Working Capital

Most companies need some current assets to support their operating activities. For
example, all companies must carry some cash to “grease the wheels” of their opera-
tions. Companies continuously receive checks from customers and write checks
to suppliers, employees, and so on. Because inflows and outflows do not coincide
perfectly, a company must keep some cash in its bank account. In other words, it
must have some cash to conduct operations. The same is true for most other current
assets, such as inventory and accounts receivable, which are required for normal
operations. The short-term assets normally used in a company’s operating activities
are called operating current assets.

Not all current assets are operating current assets. For example, holdings of
short-term marketable securities generally result from investment decisions made
by the treasurer and not as a natural consequence of operating activities. Therefore,
short-term investments are nonoperating assets and normally are excluded when
calculating operating current assets. A useful rule of thumb is that if an asset pays
interest, it should not be classified as an operating asset.

In this textbook, we will always distinguish between the cash needed for
operations and the marketable securities held as short-term investments. How-
ever, many companies don’t make such a clean distinction. For example, Oracle
Corporation reported $20 billion in cash in 2016, in addition to $36 billion in
short-term investments. With total assets of $112 billion, Oracle certainly doesn’t
need to have 18% ($20/$112 = 0.18) of its assets in cash to run its business oper-
ations. Therefore, if we were calculating operating current assets for Oracle, we
would classify about $2 billion as cash and the remainder as short-term invest-
ments: $20 — $2 + $36 = $54 billion. The reverse situation is possible, too,
where a company reports very little cash but many short-term investments. In
such a case, we would classify some of the short-term investments as operating
cash when calculating operating current assets.

Some current liabilities—especially accounts payable and accruals—arise
in the normal course of operations. Such short-term liabilities are called
operating current liabilities. Not all current liabilities are operating current lia-
bilities. For example, consider the current liability shown as notes payable to banks.
The company could have raised an equivalent amount as long-term debt or could
have issued stock, so the choice to borrow from the bank was a financing decision
and not a consequence of operations. Again, the rule of thumb is that if a liability
charges interest, it is not an operating liability.

If you are ever uncertain about whether an item is an operating asset or operat-
ing liability, ask yourself whether the item is a natural consequence of operations
or if it is a discretionary choice, such as a particular method of financing or an
investment in a particular financial asset. If it is discretionary, then the item is not
an operating asset or liability.
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Chapter 6 Accounting for Financial Management

Notice that each dollar of operating current liabilities is a dollar that the com-
pany does not have to raise from investors in order to conduct its short-term oper-
ating activities. Therefore, we define net operating working capital (NOWC)
as operating current assets minus operating current liabilities. In other words, net
operating working capital is the working capital acquired with investor-supplied
funds. Here is the definition in equation form:

Net operating _ Operating current _ Operating current (6-4)

working capital assets liabilities

We can apply these definitions to MicroDrive, using the balance sheet data
given in Figure 6-1. Here is its net operating working capital at year-end 2018:

NOWC = Operating current assets — Operating current liabilities
= (Cash + Accounts receivable + Inventories)
— (Accounts payable + Accruals)
= ($50 + $500 + $1,000) — ($200 + $300)
= $1,050 million

For the previous year, net operating working capital was:

NOWC = ($60 + $380 + $820) — ($190 + $280)
= $790 million

6-7c Total Net Operating Capital

In addition to working capital, most companies also use long-term assets to sup-
port their operations. These include land, buildings, factories, equipment, and the
like. Total net operating capital, also just called net operating capital or
operating capital, is the sum of NOWC and operating long-term assets such as
net plant and equipment:

(6—5)
Total net = NOWC + Operating long-term assets

operating capital

Because MicroDrive’s operating long-term assets consist only of net plant and
equipment, its total net operating capital at year-end 2018 was:

Total net operating capital = $1,050 + $2,000
= $3,050 million

For the previous year, its total net operating capital was:

Total net operating capital = $790 + $1,700
= $2,490 million

Notice that we have defined total net operating capital as the sum of net
operating working capital and operating long-term assets. In other words, our
definition is in terms of operating assets and liabilities. However, we can also
calculate total net operating capital by looking at the sources of funds. Total
investor-supplied capital is defined as the total of funds provided by investors,
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such as notes payable, long-term bonds, preferred stock, and common equity. For
most companies, total investor-supplied capital is:

Total investor-supplied _ Notes Long-term |, Preferred , Common (6-6)
capital payable bonds stock equity

For MicroDrive, the total capital provided by investors at year-end 2017 was
$130 + $1,000 + $100 + $1,300 = $2,530 million. Of this amount, $40 million
was tied up in short-term investments, which are not directly related to MicroDrive’s
operations. Therefore, we define total investor-supplied operating capital as:

Total investor-supplied _ Total investor-supplied _ Short-term (6-7)
operating capital capital investments

MicroDrive had $2,530 — $40 = $2,490 million of investor-supplied oper-
ating capital in 2017. Notice that this is exactly the same value as our earlier
calculation of total net operating capital. Therefore, we can calculate total net
operating capital either from net operating working capital and operating long-
term assets or from the investor-supplied funds. We usually base our calculations
on operating data because this approach allows us to analyze a division, factory,
or work center. In contrast, the approach based on investor-supplied capital is
applicable only for the entire company.

The expression “total net operating capital” is a mouthful, so we often call it
operating capital or even just capital. Also, unless we specifically say “investor-
supplied capital,” we are referring to total net operating capital.

6-7d Net Investment in Operating Capital

As calculated previously, MicroDrive had $2,490 million of total net operating capi-
tal at the end of 2017 and $3,050 million at the end of 2018. Therefore, during 2018,
it made a net investment in operating capital of:

Net investment in operating capital = $3,050 — $2,490 = $560 million

Much of this investment was made in net operating working capital, which
rose from $790 million to $1,050 million, or by $260 million. This 33% increase in
net operating working capital, in view of a sales increase of only 5% (to $5 billion
from $4.76 billion), should set off warning bells in your head: Why did MicroDrive
tie up so much additional cash in working capital? Is the company gearing up for
a big increase in sales, or are inventories not moving and receivables not being
collected? We will address these questions in detail in Chapter 7, when we cover
ratio analysis.

6-7e Calculating Free Cash Flow

Free cash flow is defined as:

FCF = NOPAT — Net investment in operating capital (6-8)
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MicroDrive’s free cash flow in 2018 was:

FCF = $300 — ($3,050 — $2,490)
= $300 — $560
—$260 million

Although we prefer the approach we just explained, sometimes the financial
press calculates FCF differently:

EBIT (1 — T) } _ [Gross investment] _ [Investment} (6-9)

FCF = [+ Depreciation in fixed assets in NOWC
For MicroDrive, this calculation is:

Notice that the results are the same for either calculation. To see this, replace
EBIT(1-T) with NOPAT in the first bracket of Equation 6-9, and replace Gross invest-
ment in fixed assets with Net investment in fixed assets + Depreciation in the second

bracket:
Net investment (6-9a)
_ NOPAT ~CL mvestmen Investment
ECF = L — | in fixed assets | — | .
+ Depreciation + Depreciation LGS

Both the first and second brackets have depreciation, so depreciation can be

canceled out, leaving:
Net investment} 3 [Investment} (6-9b)

FCF = NOPAT — .
[in fixed assets in NOWC

The last two bracketed terms are equal to the net investment in operating cap-
ital, so Equation 6-9b simplifies to Equation 6-8. We usually use Equation 6-8
because it saves us the step of adding depreciation both to NOPAT and to the net
investment in fixed assets and also because frequently only net fixed assets and not
gross fixed assets are reported on the firm’s financial statements.

6-7f The Uses of FCF

Recall that free cash flow (FCF) is the amount of cash that is available for distribu-
tion to all investors, including shareholders and debtholders. There are five good
uses for FCF:

1. Pay interest to debtholders, keeping in mind that the net cost to the company
is the after-tax interest expense.

2. Repay debtholders; that is, pay off some of the debt.

3. Pay dividends to shareholders.
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I nvestors need to be cautious when they review finan-
cial statements. Although companies are required to
follow generally accepted accounting principles (GAAP),
managers still use a lot of discretion in deciding how and
when to report certain transactions. Consequently, two
firms in the same operating situation may report finan-
cial statements that convey different impressions about
their financial strength. Some variations may stem from
legitimate differences of opinion about the correct way
to record transactions. In other cases, managers may
choose to report numbers in a way that helps them pres-
ent either higher earnings in the current year or more
stable earnings over time. As long as they follow GAAP,
such actions are not illegal, but these differences make
it harder for investors to compare companies and gauge
their true performances.

Unfortunately, there have also been cases in which
managers reported fraudulent statements. Indeed, a
number of high-profile executives have faced criminal
charges because of their misleading accounting prac-
tices. For example, in June 2002 it was discovered that
WorldCom (now called MCl, which is a subsidiary of Veri-
zon Communications) had committed the most massive
accounting fraud of all time by recording over $7 billion
of ordinary operating costs as capital expenditures, thus
overstating net income by the same amount.

Fundamental Concepts of Corporate Finance

Sarbanes-Oxley and

Financial Fraud

WorldCom'’s published financial statements fooled
most investors, who bid the stock price up to $64.50,
and banks and other lenders provided the company with
more than $30 billion of loans. Arthur Andersen, the
firm’s auditor, was faulted for not detecting the fraud.
WorldCom’s CFO and CEO were convicted, and Arthur
Andersen went bankrupt. But these consequences didn’t
help the investors who relied on the published financial
statements.

In response to these and other abuses, Congress
passed the Sarbanes-Oxley Act of 2002. One of its
provisions requires both the CEO and the CFO to sign a
statement certifying that the “financial statements and
disclosures fairly represent, in all material respects, the
operations and financial condition” of the company. In
principle, this should make it easier to haul off in hand-
cuffs a CEO or CFO who has been misleading investors.
In practice, however, no executives have been sent to jail,
although some have lost their jobs.

4. Repurchase stock from shareholders.

5. Buy short-term investments or other nonoperating assets.

Consider MicroDrive, with its FCF of —$260 million in 2018. How did Micro-

Drive use the FCF?

MicroDrive’s income statement shows an interest expense of $120 million.
With a tax rate of 40%, the after-tax interest payment for the year is:

After-tax interest payment = $120(1 — 40%) = $72 million

The net amount of debt that is repaid is equal to the amount at the beginning

of the year minus the amount at the end of the year. This includes notes payable
and long-term debt. If the amount of ending debt is less than the beginning debt,
the company paid down some of its debt. But if the ending debt is greater than the
beginning debt, the company actually borrowed additional funds from creditors. In
that case, it would be a negative use of FCF. For MicroDrive, the net debt repayment
for 2018 is equal to the amount at the beginning of the year minus the amount at
the end of the year:

Net debt repayment = ($130 + $1,000) — ($280 + $1,200) = —$350 million
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This is a “negative use” of FCF because it increased the debt balance. This is
typical of most companies because growing companies usually add debt each year.

MicroDrive paid $8 million in preferred dividends and $50 in common divi-
dends for a total of:

Dividend payments = $8 + $50 = $58 million

The net amount of stock that is repurchased is equal to the amount at the
beginning of the year minus the amount at the end of the year. This includes
preferred stock and common stock. If the amount of ending stock is less than the
beginning stock, then the company made net repurchases. But if the ending stock is
greater than the beginning stock, the company actually made net issuances. In that
case, it would be a negative use of FCF. Even though MicroDrive neither issued nor
repurchased stock during the year, many companies use FCF to repurchase stocks as
a replacement for or supplement to dividends, as we discuss in Chapter 15.

The amount of net purchases of short-term investments is equal to the amount
at the end of the year minus the amount at the beginning of the year. If the amount
of ending investments is greater than the beginning investments, then the com-
pany made net purchases. But if the ending investments are less than the beginning
investments, the company actually sold investments. In that case, it would be a neg-
ative use of FCF. MicroDrive’s net purchases of short-term investments in 2018 are:

Net purchases of short-term investments = $0 — $40 = —$40 million

Notice that this is a negative use because MicroDrive sold short-term invest-
ments instead of purchasing them.
We combine these individual uses of FCF to find the total uses:

1. After-tax interest $ 72
2. Net debt repayments —$350
3. Dividends $ 58
4. Net stock repurchases $ 0
5. Net purchases of ST investments —-$ 40

Total uses of FCF —$260

As it should be, the —$260 total for uses of FCF is identical to the value of FCF
from operations that we calculated previously.

Observe that a company does not use FCF to acquire operating assets, because
the calculation of FCF already takes into account the purchase of operating assets
needed to support growth. Unfortunately, there is evidence to suggest that some
companies with high FCF tend to make unnecessary investments that don’'t add
value, such as paying too much to acquire another company. Thus, high FCF can
cause waste if managers fail to act in the best interests of shareholders. As discussed
in Chapter 1, this is called an agency cost because managers are hired as agents to
act on behalf of stockholders. We discuss agency costs and ways to control them in
Chapter 10 (where we discuss corporate governance) and in Chapter 16 (where we
discuss the choice of capital structure).
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Part 1 Fundamental Concepts of Corporate Finance

6-7g FCF and Corporate Value

Free cash flow is the amount of cash available for distribution to investors; so the
fundamental value of a company to its investors depends on the present value of its
expected future FCFs, discounted at the company’s weighted average cost of capital
(WACC). Subsequent chapters will develop the tools needed to forecast FCFs and
evaluate their risk. Chapter 8 ties all this together with a model used to calculate
the value of a company. Even though you do not yet have all the tools to apply the
model, you must understand this basic concept: FCF is the cash flow available for
distribution to investors. Therefore, a company’s fundamental value depends pri-
marily on its expected future FCF.

What is net operating working capital? Why does it exclude most
short-term investments and notes payable?

What is total net operating capital? Why is it important for
managers to calculate a company’s capital requirements?

Why is NOPAT a better performance measure than net income?

What is free cash flow? What are its five uses? Why is FCF
important?

Suppose a firm has the following information: Sales = $10

million; costs of goods sold (excluding depreciation) = $5 million;
depreciation = $1.4 million; other operating expenses = $2 million;
interest expense = $1 million. If the tax rate is 25%, what is NOPAT,
the net operating profit after taxes? ($1.2 million)

Suppose a firm has the following information: Cash = $500,000; short-
term investments = $2.5 million; accounts receivable = $1.2 million;
inventories = $1 million; and net plant and equipment = $7.8 million.
How much is tied up in operating current assets? ($2.7 million)

Suppose a firm has the following information: Accounts payable =
$1 million; notes payable = $1.1 million; short-term debt =

$1.4 million; accruals = $500,000; and long-term bonds = $3 million.
What is the amount arising from operating current liabilities?

($1.5 million)

Suppose a firm has the following information: Operating
current assets = $2.7 million; operating current liabilities =

$1.5 million; long-term bonds = $3 million; net plant and
equipment = $7.8 million; and other long-term operating assets =
$1 million. How much is tied up in net operating working
capital (NOWC)? ($1.2 million) How much is tied up in total net
operating capital? ($10 million)

A firm’s total net operating capital for the previous year was

$9.3 million. For the current year, its total net operating capital is
$10 million, and its NOPAT is $1.2 million. What is its free cash flow
for the current year? ($500,000)
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6-8 Performance Evaluation

Because free cash flow has such a big impact on value, managers and investors can
use FCF and its components to measure a company’s performance. The following
sections explain three performance measures: return on invested capital, market
value added, and economic value added.

6-8a The Return on Invested Capital

Even though MicroDrive had a positive NOPAT, its very high investment in oper-
ating assets caused a negative FCF. Is a negative free cash flow always bad? The
answer is, “Not necessarily; it depends on why the free cash flow is negative.” It’s a
bad sign if FCF is negative because NOPAT is negative, which probably means the
company is experiencing operating problems. However, many high-growth compa-
nies have positive NOPAT but negative FCF because they are making large invest-
ments in operating assets to support growth. For example, Fabrinet manufactures
optical and electromechanical systems and sensors. In 2016, its sales grew 269%, its
NOPAT increased by over 30% from 2015, but its FCF was negative $5 million. This
was an increase from the prior year’s FCF, which was negative $15 million. These
negative FCFs were due largely to a $40 million investment in working capital in
2015 and a $90 million investment in working capital in 2016 that were required
to support sales growth.

There is nothing wrong with value-adding growth, even if it causes negative
free cash flows in the short term, but it is vital to determine whether growth is actu-
ally adding value. For this, we use the return on invested capital (ROIC), which
shows how much NOPAT is generated by each dollar of operating capital:

NOPAT (6-10)
ROIC =

Operating capital

As shown in Figure 6-6, in 2018 MicroDrive’s ROIC is $300/$3,050 = 9.849%.
To determine whether this ROIC is high enough to add value, compare it to the
weighted average cost of capital (WACC). Chapter 11 explains how to calculate the
WACC; for now, accept that the WACC considers a company’s individual risk, as
well as overall market conditions. Figure 6-6 shows that MicroDrive’s 9.84% ROIC
is less than its 119% WACC. Thus, MicroDrive did not generate a sufficient rate of
return to compensate its investors for the risk they bore in 2018. This is markedly
different from the previous year, in which MicroDrive’s 13.25% ROIC was greater
than its 10.5% WACC. Not only is the current ROIC too low, but also the trend is in
the wrong direction.

Is MicroDrive’s ROIC low due to low operating profitability, poor capital utilization,
or both? To answer that question, begin with the operating profitability ratio (OP),
which measures the percentage operating profit per dollar of sales:

NOPAT (6-11)

Operati fitability ratio (OP) =
perating profitability ratio (OP) Sales
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FIGURE 6-6 Calculating Performance Measures for MicroDrive, Inc. (Millions of Dollars

and Millions of Shares)

A | B | ¢ | b [ E | F | G
400 2018 2017
401|calculating NOPAT
402| EBIT $500 $550
403| x(1- Taxrate) 60% 60%
404 NOPAT = EBIT(1-T) $300 $330
405
406|calculating Net Operating Working Capital (NOWC)
407 Operating current assets $1,550 $1,260
408| - Operating current liabilities $500 $470
4091 Nowc $1,050 $790
410
411|calculating Total Net Operating Capital
412 NOwC $1,050 $790
413| +Netplantand equipment $2,000 $1,700
414 Total net operating capital $3,050 $2,490
415
416|calculating Return on Invested Capital (ROIC)
417| NOPAT $300 $330
418| = Total net operating capital $3,050 $2,490
419 ROIC = NOPAT/Total net operating capital 9.84%  13.25%
420 Weighted average cost of capital (WACC) 11.00%  10.50%
421
42 2|Calculating the Operating Profitability Ratio (OP)
423| NOPAT $300 $330
424| =Sales $5,000 $4,760
425|  OP = NOPAT/Sales 6.00%  6.93%
426
427|calculating Capital Requirement Ratio (CR)
428 Total net operating capital $3,050 $2,490
429| =Sales $5,000 $4,760
430 CR = Total net operating capital/Sales 61.00%  52.31%
431
432|cCalculating Market Value Added (MVA)
433 Price per share $27 $40
434| xNumber of shares (millions) 50 50
435 Market value of equity = P x (# of shares) $1,350 $2,000
436| =Book value of equity $1,470 $1,300
437| MVA=Marketvalue Book vatue -$120 $700
438
439|calculating Economic Value Added (EVA)
440 Total net operating capital $3,050.0 $2,490.0
441| x Weighted average cost of capital (WACC) 11.0% 10.5%
442 Dollar cost of capital $335.5 $261.5
443
444 NOPAT $300.0 $330.0
445| - Dollar cost of capital $335.5 $261.5
446 EVA = NOPAT - Dollar cost of capital -$35.5 $68.6

Source: See the file Ch06 Tool Kit.xIsx. Numbers are reported as rounded values for clarity but are calculated using Excel’s full precision.
Thus, intermediate calculations using the figure’s rounded values may be inexact.
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MicroDrive’s current operating profitability ratio is:

$300 m

OP = = 6.00%

~ $5,000

and its previous operating profitability ratio was 6.93%. The average operating
profitability ratio for companies in MicroDrive’s industry is 6.92%, so MicroDrive’s
operating profitability is trending in the wrong direction and is a bit lower than its
industry average. Although troubling, MicroDrive’s operating profitability does not
seem to be the primary reason ROIC dropped so much.

Let’'s take a look at how effectively MicroDrive uses its capital. The
capital requirement ratio (CR) measures how much operating capital is tied up

in generating a dollar of sales:
Total net operating capital (6-12)

Sales

Capital requirement ratio (CR) =

MicroDrive’s current capital requirement ratio is:

$3,050 (6—1 2a)

and its previous capital requirement ratio was 52.3%. This shows that MicroDrive
tied up much more in operating capital needed to generate sales in the current
year than it did in the previous year (61.0% versus 52.3%). Even more alarming,
MicroDrive’s capital requirement ratio is much worse than the industry average
of 46.0%.

To summarize, the decline in MicroDrive’s return on invested capital is primar-
ily due to its poor utilization of capital. We will have much more to say about this
in later chapters.

Although not the case for MicroDrive, in many situations a negative FCF is not
necessarily bad. For example, Fabrinet, previously discussed, had a negative FCF
in 2016, but its ROIC was about 22.7%. Because its WACC was only 8.5%, Fabri-
net’s growth was adding value.® At some point, its growth will slow, and it will not
require such large capital investments. If it maintains a high ROIC, then its FCF will
become positive and very large as growth slows.

Neither traditional accounting data nor return on invested capital incorporates
stock prices, even though the primary goal of management should be to maximize

°If g is the growth rate in capital, then with a little (or a lot of!) algebra, free cash flow is:

FCF = Capital(ROIC - i)
1+g

This shows that when the growth rate gets almost as high as ROIC, then FCF will be negative.
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the firm’s intrinsic stock price. In contrast, Market Value Added (MVA) and Eco-
nomic Value Added (EVA) do attempt to compare intrinsic measures with market
measures.’

6-8b Market Value Added (MVA)

One measure of shareholder wealth is the difference between the market value of
the firm’s stock and the cumulative amount of equity capital that was supplied by
shareholders. This difference is called the Market Value Added (MVA):

MVA = Market value of stock — Equity capital supplied by shareholders (6-13)

= (Shares outstanding)(Stock price) — Total common equity

m To illustrate, consider Coca-Cola. In September 2016, its total market equity
U C U value, commonly called market capitalization, was $185 billion, while its balance

For an updated estimate  sheet showed that stockholders had put up only $26 billion. Thus, Coca-Cola’s MVA
of Coca-Cola’s MVA, go to ~ was $185 — $26 = $159 billion. This $159 billion represents the difference between
http://finance.yahoo  the money that Coca-Cola’s stockholders have invested in the corporation since its
.com, enter KO, and click founding—including indirect investment by retaining earnings—and the cash they
Search. This shows the  could get if they sold the business. The higher its MVA, the better the job is that
market value of equity,  management is doing for the firm’s shareholders.
called Mkt Cap. To get Figure 6-6 shows that MicroDrive has 50 million shares of stock and a stock
the book value of equity,  ,1jce of $27, giving it a market value of equity equal to $1,350 million. Micro-
S:Leecrf ;I{:Irllccéa;;::f Drive has $1,470 million in book equity, so its MVA is $1,350 — $1,470 =
’ —$120 million. In other words, MicroDrive’s current market value is less than

the cumulative amount of equity that its shareholders have invested during the
company’s life.

Sometimes MVA is defined as the total market value of the company minus the
total amount of investor-supplied capital:

MVA = Total market value — Total investor-supplied capital (6-13a)
= (Market value of stock + Market value of debt)
— Total investor-supplied capital

For most companies, the total amount of investor-supplied capital is the
sum of equity, debt, and preferred stock. We can calculate the total amount of
investor-supplied capital directly from their reported values in the financial state-
ments. The total market value of a company is the sum of the market values of
common equity, debt, and preferred stock. It is easy to find the market value of
equity because stock prices are readily available, but it is not always easy to find
the market value of debt. Hence, many analysts use the value of debt reported
in the financial statements, which is the debt’s book value, as an estimate of the
debt’s market value.

°The concepts of EVA and MVA were developed by Joel Stern and Bennett Stewart, co-founders of
the consulting firm Stern Stewart & Company. Stern Stewart trademarked the term “EVA,” so other
consulting firms have given other names to this value, as they have to MVA. Still, EVA and MVA are
the terms most commonly used in practice.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Chapter 6 Accounting for Financial Management 259

For Coca-Cola, the total amount of reported debt was about $44 billion; Coca-
Cola had not issued any preferred stock. Using the debt’s book value as an estimate
of the debt’s market value and the actual market cap, Coke’s total market value
was $44 + $185 = $229 billion. The total amount of investor-supplied funds was
the sum of the book value of equity and the book value of debt: $26 + $44 = $70
billion. Using these total values, the MVA was $229 — $70 = $159 billion. Note
that this is the same answer as when we used the previous definition of MVA. Both
methods will give the same result if the market value of debt is approximately equal
to its book value.

6-8c Economic Value Added (EVA)

Whereas MVA measures the effects of managerial actions since the inception of a
company, Economic Value Added (EVA) focuses on managerial effectiveness in a
given year. The EVA formula is:

6-14
Net operating proﬁt> _ (After-tax dollar cost of capital)

S < after taxes used to support operations

= NOPAT — (Total net operating capital)(WACC)

Economic Value Added is an estimate of a business’s true economic profit for
the year, and it differs sharply from accounting profit.”® EVA represents the residual
income that remains after the cost of all capital, including equity capital, has been
deducted, whereas accounting profit is determined without imposing a charge for
equity capital. As we will discuss in Chapter 11, equity capital has a cost because
shareholders give up the opportunity to invest and earn returns elsewhere when
they provide capital to the firm. This cost is an opportunity cost rather than an
accounting cost, but it is real nonetheless.

Note that when calculating EVA we do not add back depreciation. Although it is
not a cash expense, depreciation is a cost because worn-out assets must be replaced,
and it is therefore deducted when determining both net income and EVA. Our calcu-
lation of EVA assumes that the true economic depreciation of the company’s fixed
assets exactly equals the depreciation used for accounting and tax purposes. If this
were not the case, adjustments would have to be made to obtain a more accurate
measure of EVA.

Economic Value Added measures the extent to which the firm has increased
shareholder value. Therefore, if managers focus on EVA, they will more likely oper-
ate in a manner consistent with maximizing shareholder wealth. Note too that EVA
can be determined for divisions as well as for the company as a whole, so it provides
a useful basis for determining managerial performance at all levels. Consequently,
many firms include EVA as a component of compensation plans.

°The most important reason EVA differs from accounting profit is that the cost of equity capital is
deducted when EVA is calculated. Other factors that could lead to differences include adjustments
that might be made to depreciation, to research and development costs, to inventory valuations,
and so on. These other adjustments also can affect the calculation of investor-supplied capital,
which affects both EVA and MVA. See G. Bennett Stewart, III, The Quest for Value (New York:
HarperCollins, 1991).
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We can also calculate EVA in terms of ROIC:
EVA = (Total net operating capital)(ROIC — WACC) (6-15)

As this equation shows, a firm adds value—that is, has a positive EVA—if its
ROIC is greater than its WACC. If WACC exceeds ROIC, then growth can actually
reduce a firm’s value.

Using Equation 6-15, Figure 6-6 shows that MicroDrive’s EVA is:

EVA = $300 — ($3,050)(11%) = $300 — $335.5 = —$35.5 million

This negative EVA reinforces our earlier conclusions that MicroDrive lost value
in 2017 due to an erosion in its operating performance. In Chapters 8 and 9, we will
determine MicroDrive’s intrinsic value and explore ways in which MicroDrive can
reverse its downward trend.

6-8d Intrinsic Value, MVA, and EVA

We will have more to say about both MVA and EVA later in the book, but we can
close this section with two observations. First, there is a relationship between MVA
and EVA, but it is not a direct one. If a company has a history of negative EVAs, then
its MVA will probably be negative; conversely, its MVA probably will be positive if
the company has a history of positive EVAs. However, the stock price, which is the
key ingredient in the MVA calculation, depends more on expected future performance
than on historical performance. Therefore, a company with a history of negative EVAs
could have a positive MVA, provided investors expect a turnaround in the future.

The second observation is that when EVAs or MVAs are used to evaluate man-
agerial performance as part of an incentive compensation program, EVA is the
measure that is typically used. The reasons are as follows: (1) EVA shows the value
added during a given year, whereas MVA reflects performance over the company’s
entire life, perhaps even including times before the current managers were born.
(2) EVA can be applied to individual divisions or other units of a large corporation,
whereas MVA must be applied to the entire corporation.

A company has sales of $200 million, NOPAT of $12 million, net
income of $8 million, net operating working capital (NOWC) of $10
million, total net operating capital of $100 million, and total assets
of $110 million. What is its operating profitability (OP) ratio? (6%) Its
capital requirement (CR) ratio? (50%) Its return on invested capital
(ROIC)? (12%)

( ) Define “Market Value Added (MVA)” and “Economic Value Added
(EVA).”

How does EVA differ from accounting profit?

A firm has $100 million in total net operating capital. Its return on
invested capital is 14%, and its weighted average cost of capital is
10%. What is its EVA? ($4 million)
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6-9 The Federal Income Tax System

The value of any financial asset (including stocks, bonds, and mortgages), as well as
most real assets such as plants or even entire firms, depends on the after-tax stream
of cash flows produced by the asset. The following sections describe the key features
of corporate and individual taxation.

6-9a Corporate Income Taxes

The corporate tax structure, shown in Table 6-1, is relatively simple. The
marginal tax rate is the rate paid on the last dollar of income, while the
average tax rate is the average rate paid on all income. To illustrate, if a firm had
$65,000 of taxable income, its tax bill would be:

Taxes = $7,500 + 0.25($65,000 — $50,000)
= $7,500 + $3,750 = $11,250

Its marginal rate would be 25%, and its average tax rate would be $11,250/
$65,000 = 17.3%. Note that corporate income above $18,333,333 has an average and
marginal tax rate of 35%.

Interest and Dividend Income Received by a Corporation

Interest income received by a corporation is taxed as ordinary income at regular
corporate tax rates. However, 70% of the dividends received by one corporation
from another are excluded from taxable income, while the remaining 30% are taxed
at the ordinary tax rate."! Thus, a corporation earning more than $18,333,333 and

TABLE 6-1 Corporate Tax Rates as of February 2017

If a Corporation’s It Pays This Amount on Plus This Percentage on  Average Tax Rate
Taxable Income Is the Base of the Bracket the Excess over the Base at Top of Bracket
Up to $50,000 $0 15% 15.0%

$50,000-$75,000 $7,500 25 18.3
$75,000-$100,000 $13,750 34 223
$100,000-$335,000 $22,250 39 34.0
$335,000-$10,000,000 $113,900 34 34.0
$10,000,000-$15,000,000 $3,400,000 35 343
$15,000,000-$18,333,333 $5,150,000 38 35.0
Over $18,333,333 $6,416,667 35 35.0

Source: See the IRS instructions for Form 1120 at www.irs.gov/pub/irs-pdf/i1120.pdf.

"The size of the dividend exclusion actually depends on the degree of ownership. Corporations that own less
than 20% of the stock of the dividend-paying company can exclude 70% of the dividends received; firms
that own more than 20% but less than 80% can exclude 80% of the dividends; and firms that own more
than 80% can exclude the entire dividend payment. We will, in general, assume a 70% dividend exclusion.
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262 Part 1 Fundamental Concepts of Corporate Finance

paying a 35% marginal tax rate would pay only (0.30)(0.35) = 0.105 = 10.5% of
its dividend income as taxes, so its effective tax rate on dividends received would
be 10.5%. If this firm had $10,000 in pre-tax dividend income, then its after-tax
dividend income would be $8,950:

After-tax income = Before-tax income — Taxes
= (Before-tax income) — (Before-tax income) (Effective tax rate)
= (Before-tax income) (1 — Effective tax rate)
= $10,000[1 — (0.30)(0.35)]
= $10,000(1 — 0.105) = $10,000(0.895) = $8,950

If the corporation pays its own after-tax income out to stockholders as divi-
dends, then the income is ultimately subject to triple taxation: (1) The original cor-
poration is first taxed. (2) The second corporation is then taxed on the dividends it
received. (3) The individuals who receive the final dividends are taxed again. This is
the reason for the 70% exclusion on intercorporate dividends.

If a corporation has surplus funds that can be invested in marketable secu-
rities, the tax treatment favors investment in stocks, which pay dividends,
rather than in bonds, which pay interest. For example, suppose Microsoft had
$1 million to invest, and suppose it could buy either bonds that paid interest of
$80,000 per year or preferred stock that paid dividends of $70,000. Microsoft is in
the 35% tax bracket; therefore, its tax on the interest, if it bought bonds, would be
0.35($80,000) = $28,000, and its after-tax income would be $52,000. If it bought
preferred (or common) stock, its tax would be 0.35[(0.30)($70,000)] = $7,350,
and its after-tax income would be $62,650. Other factors might lead Microsoft to
invest in bonds, but the tax treatment certainly favors stock investments when
the investor is a corporation.'

Interest and Dividends Paid by a Corporation

A firm’s operations can be financed with either debt or equity capital. If the firm
uses debt, then it must pay interest on this debt, but if the firm uses equity, then
it is expected to pay dividends to the equity investors (stockholders). The interest
paid by a corporation is deducted from its operating income to obtain its tax-
able income, but dividends paid are not deductible. Therefore, a firm needs $1 of
pre-tax income to pay $1 of interest, but if it is in the 400 federal-plus-state tax
bracket, it must earn $1.67 of pre-tax income to pay $1 of dividends:

Pre-tax income needed _ $1 _$1

to pay $1 of dividends 1 — Tax rate  0.60

= $1.67

Working backward, if a company has $1.67 in pre-tax income, it must pay
$0.67 in taxes: (0.4)($1.67) = $0.67. This leaves the firm with after-tax income of
$1.00.

2This illustration demonstrates why corporations favor investing in lower-yielding preferred stocks
over higher-yielding bonds. When tax consequences are considered, the yield on the preferred stock,

[1 — 0.35(0.30)](7.0%) = 6.265%, is higher than the yield on the bond, (1 — 0.35)(8.0%) = 5.2%. Also,
note that corporations are restricted in their use of borrowed funds to purchase other firms’ preferred
or common stocks. Without such restrictions, firms could engage in fax arbitrage, whereby the interest
on borrowed funds reduces taxable income on a dollar-for-dollar basis while taxable income is
increased by only $0.30 per dollar of dividend income. Thus, current tax laws reduce the 70% dividend
exclusion in proportion to the amount of borrowed funds used to purchase the stock.
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Chapter 6

Prior to 1987, many large corporations such as Gen-
eral Electric and Boeing paid no federal income tax-
es, even though they reported profits. How could this
happen? Some expenses, especially depreciation, were
defined differently for calculating taxable income than
for reporting earnings to stockholders. So some compa-
nies reported positive profits to stockholders but losses—
hence no taxes—to the Internal Revenue Service. Also,
some companies that otherwise would have paid taxes
were able to use various tax credits to avoid paying taxes.

The Tax Reform Act of 1986 eliminated many loop-
holes and tightened provisions in the corporate Alter-
native Minimum Tax (AMT) code so that companies
would not be able to utilize tax credits and accelerated
depreciation to such an extent that their federal taxes fell
below a certain minimum level.

Fast-forward to the present. According to a report
published in 2016, 27 large and profitable companies paid
no federal income taxes in 2015. For example, General
Motors reported $146 billion in revenues and $7.7 billion
in pre-tax income but paid no taxes. Other companies
with billion dollar pre-tax income that did not pay taxes
include American Airlines, Hewlett-Packard, and Level 3
Communications. How did history repeat itself?

Over the years, in response to corporate lobbying
efforts, Congress gradually repealed many of the 1986
tax reforms and weakened the AMT, adding more and
more loopholes and credits. Some of these breaks were
for all firms, such as the 2008 acceleration of depre-
ciation intended to stimulate corporate investment in
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When It Comes
to Taxes, History

Repeats and
Repeals Itself!

the wake of the global economic crisis. Others were
for specific industries, such as tax breaks for ethanol
production that might help reduce reliance on imported
oil. However, some of the changes appear difficult to
justify, such as the 2010 tax breaks given to NASCAR
track owners.

The net result is a complicated tax system in which cor-
porations with shrewd accountants and well-connected
lobbyists pay substantially less than other companies. As
we write this in late 2016, a few leaders in Congress are
calling for corporate tax reform, although Congress as
a whole continues to show little interest in rolling back
the tax benefits they have granted their well-connected
contributors!

Sources: USA Today, March 7, 2016. See http://www.usatoday
.com/story/money/markets/2016/03/07/27-giant-profitable
-companies-paid-no-taxes/81399094/ and 10-K filings at EDGAR
at www.sec.gov/edgar/searchedgar/companysearch.html.

Of course, it is generally not possible to finance exclusively with debt capi-

tal, and the risk of doing so would offset the benefits of the higher expected
income. Still, the fact that interest is a deductible expense has a profound
effect on the way businesses are financed: Our corporate tax system favors
debt financing over equity financing. This point is discussed in more detail in
Chapter 16.

Corporate Capital Gains

A capital gain occurs when an asset is sold for more than its book value, and a
capital loss occurs when the reverse happens. Before 1987, long-term corporate
capital gains were taxed at lower rates than the regular corporate tax rates shown
in Table 6-1. Under current law, however, corporations’ capital gains are taxed at
the same rates as their operating income.
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264 Part 1 Fundamental Concepts of Corporate Finance

Corporate Loss Carryback and Carryforward

A corporation’s actual payments in a current year depend on its past losses, as
well as its current profit due to tax loss carryback and carryforward provisions.
Ordinary corporate operating losses can be carried back to each of the preceding
2 years and carried forward for the next 20 years and thus be used to offset taxable
income in those years. For example, an operating loss in 2018 could be carried back
and used to reduce taxable income in 2016 and 2017 as well as carried forward, if
necessary, to reduce taxes in 2019, 2020, and so on, to the year 2038. After carrying
back 2 years, any remaining loss is typically carried forward, first to the next year,
then to the one after that, and so on, until losses have been used up or the 20-year
carryforward limit has been reached.

To illustrate, suppose Apex Corporation had $2 million of pre-tax profits (tax-
able income) in 2016 and 2017, and then, in 2018, Apex lost $12 million. Also,
assume that Apex’s federal-plus-state tax rate is 40%. As shown in Table 6-2, the
company would use the carryback feature to recalculate its taxes for 2016, using
$2 million of the 2018 operating losses to reduce the 2016 pre-tax profit to zero.
This would permit it to recover the taxes paid in 2016. Therefore, in 2018 Apex
would receive a refund of its 2016 taxes because of the loss experienced in 2018.
Because $10 million of the unrecovered losses would still be available, Apex would
repeat this procedure for 2017. Thus, in 2018 the company would pay zero taxes for
2018 and also would receive a refund for taxes paid in 2016 and 2017. Apex would
still have $8 million of unrecovered losses to carry forward, subject to the 20-year
limit. This $8 million could be used to offset future taxable income. The purpose
of this loss treatment is to avoid penalizing corporations whose incomes fluctuate
substantially from year to year.

TABLE 6-2 Apex Corporation: Calculation of $12 Million Loss Carryback and Amount

Available for Carryforward
Past Year 2016 Past Year 2017 Current Year 2018

Original taxable income $2,000,000 $ 2,000,000 -$12,000,000
Carryback loss 2,000,000 2,000,000
Adjusted profit $ 0 $ 0
Taxes previously paid (40%) 800,000 800,000
Difference = Tax refund due $ 800,000 $ 800,000
Total tax refund received $ 1,600,000

Amount of loss carryforward available

Current loss -$12,000,000
Carryback losses used 4,000,000
Carryforward losses still available —$ 8,000,000

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Chapter 6 Accounting for Financial Management 265

Improper Accumulation to Avoid Payment of Dividends
Corporations could refrain from paying dividends and thus permit their stockhold-
ers to avoid personal income taxes on dividends. To prevent this, the Tax Code  See Ch06 Tool Kit.xlsx
contains an improper accumulation provision stating that earnings accumulated ~ for details.
by a corporation are subject to penalty rates if the purpose of the accumulation '
is to enable stockholders to avoid personal income taxes. A cumulative total of
$250,000 (the balance sheet item “retained earnings”) is by law exempted from the
improper accumulation tax for most corporations. This is a benefit primarily to
small corporations.
The improper accumulation penalty applies only if the retained earnings in
excess of $250,000 are shown by the IRS to be unnecessary to meet the reasonable
needs of the business. A great many companies do indeed have legitimate reasons
for retaining more than $250,000 of earnings. For example, firms may retain and
use earnings to pay off debt, finance growth, or provide the corporation with a
cushion against possible cash drains caused by losses. How much a firm should
be allowed to accumulate for uncertain contingencies is a matter of judgment.
We shall consider this matter again in Chapter 15, which deals with corporate
dividend policy.

) y ' .

Consolidated Corporate Tax Returns

If a corporation owns 80% or more of another corporation’s stock, then it can
aggregate income and file one consolidated tax return; thus, the losses of one com-
pany can be used to offset the profits of another. (Similarly, one division’s losses
can be used to offset another division’s profits.) No business ever wants to incur
losses (you can go broke losing $1 to save 35¢ in taxes), but tax offsets do help
make it more feasible for large, multidivisional corporations to undertake risky new
ventures or ventures that will suffer losses during a developmental period.

Taxes on Overseas Income

Many U.S. corporations have overseas subsidiaries, and those subsidiaries must pay
taxes in the countries where they operate. Often, foreign tax rates are lower than
U.S. rates. As long as foreign earnings are reinvested overseas, no U.S. tax is due on
those earnings. However, when foreign earnings are repatriated to the U.S. parent,
they are taxed at the applicable U.S. rate, less a credit for taxes paid to the foreign
country. As a result, U.S. corporations such as IBM, Coca-Cola, and Microsoft have
been able to defer billions of dollars of taxes. This procedure has stimulated over-
seas investments by U.S. multinational firms; they can continue the deferral indefi-
nitely, but only if they reinvest the earnings in their overseas operations.

6-9b Taxation of Small Businesses: S Corporations

The Tax Code provides that small businesses meeting certain restrictions may be
set up as corporations and thus receive the benefits of the corporate form of
organization—especially limited liability—yet still be taxed as proprietorships or part-
nerships rather than as corporations. These corporations are called S corporations.
(“Regular” corporations are called C corporations.) If a corporation elects S cor-
poration status for tax purposes, then all of the business’s income is reported as
personal income by its stockholders, on a pro rata basis, and thus is taxed at the
rates that apply to individuals. This is an important benefit to the owners of small
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corporations in which all or most of the income earned each year will be distributed
as dividends because then the income is taxed only once, at the individual level.

6-9¢c Personal Taxes

Web Extension 6A provides a more detailed treatment of personal taxes, but the
key elements are presented here. Ordinary income consists primarily of wages or
profits from a proprietorship or partnership, plus investment income. For the 2017
tax year, individuals with less than $9,325 of taxable income are subject to a federal
income tax rate of 10%. For those with higher income, tax rates increase and go

. y ' .

See Web Extension 6A on
the textbook’s Web site
for details concerning
personal taxation.

up to 39.6%, depending on the level of income. This is called a progressive tax
because the higher one’s income, the larger the percentage paid in taxes.

As previously noted, individuals are taxed on investment income as well as
earned income but with a few exceptions and modifications. For example, inter-
est received from most municipal bonds issued by state and local government
bonds is not subject to federal taxation. However, interest earned on most other
bonds or lending is taxed as ordinary income. This means that a lower-yielding
muni can provide the same after-tax return as a higher-yielding corporate bond.
For a taxpayer in the 35% marginal tax bracket, a muni yielding 5.5% provides
the same after-tax return as a corporate bond with a pre-tax yield of 8.46%:
8.46%(1 — 0.35) = 5.50.

Assets such as stocks, bonds, and real estate are defined as capital assets. If
you own a capital asset and its price goes up, then your wealth increases, but you
are not liable for any taxes on your increased wealth until you sell the asset. If you
sell the asset for more than you originally paid, the profit is called a capital gain;
if you sell it for less, then you suffer a capital loss. The length of time you owned
the asset determines the tax treatment. If held for less than 1 year, then your gain
or loss is simply added to your other ordinary income. If held for more than a year,
then gains are called long-term capital gains and are taxed at a lower rate. See
Web Extension 6A for details, but the long-term capital gains rate is 15% for most
situations.

Under the 2003 tax law changes, dividends are now taxed as though they are
capital gains. As stated earlier, corporations may deduct interest payments but not
dividends when computing their corporate tax liability, which means that dividends
are taxed twice, once at the corporate level and again at the personal level. This
differential treatment motivates corporations to use debt relatively heavily and to
pay small (or even no) dividends. The 2003 tax law did not eliminate the differential
treatment of dividends and interest payments from the corporate perspective, but it
did make the tax treatment of dividends more similar to that of capital gains from
investors’ perspectives. To see this, consider a company that doesn’t pay a dividend
but instead reinvests the cash it could have paid. The company’s stock price should
increase, leading to a capital gain, which would be taxed at the same rate as the
dividend. Of course, the stock price appreciation isn’t actually taxed until the stock
is sold, whereas the dividend is taxed in the year it is paid, so dividends will still be
more costly than capital gains for many investors.

Finally, note that the income of S corporations and noncorporate businesses
is reported as income by the firms’ owners. Because there are far more S corpora-
tions, partnerships, and proprietorships than C corporations (which are subject to
the corporate tax), individual tax considerations play an important role in business
finance.
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[l Explain what is meant by this statement: “Our tax rates are
progressive.”

M If a corporation has $85,000 in taxable income, what is its tax
liability? ($17,150)

I Explain the difference between marginal tax rates and average tax
rates.

I What are municipal bonds, and how are these bonds taxed?

[ What are capital gains and losses, and how are they taxed? Selj Tesat

I How does the federal income tax system treat dividends received
by a corporation versus those received by an individual?

[ What is the difference in the tax treatment of interest and
dividends paid by a corporation? Does this factor favor debt or
equity financing?

I Briefly explain how tax loss carryback and carryforward procedures
work.

SUMMARY

e The four basic statements contained in the annual report are the balance
sheet, the income statement, the statement of stockholders’ equity, and the
statement of cash flows.

e The balance sheet shows assets and liabilities and equity, or claims against
assets. The balance sheet may be thought of as a snapshot of the firm’s finan-
cial position at a particular point in time.

e The income statement reports the results of operations over a period of time,
and it shows earnings per share as its “bottom line.”

e The statement of stockholders’ equity shows the change in stockholders’
equity, including the change in retained earnings, between balance sheet dates.
Retained earnings represent a claim against assets, not assets per se.

e The statement of cash flows reports the effect of operating, investing, and
financing activities on cash flows over an accounting period.

e Net cash flow differs from accounting profit because some of the revenues
and expenses reflected in accounting profits may not have been received or
paid out in cash during the year. Depreciation is typically the largest noncash
item, so net cash flow is often expressed as net income plus depreciation.
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268 Part 1 Fundamental Concepts of Corporate Finance

e Operating current assets are the current assets that are used to support oper-
ations, such as cash, inventory, and accounts receivable. They do not include
short-term investments.

e Operating current liabilities are the current liabilities that occur as a natural
consequence of operations, such as accounts payable and accruals. They do not
include notes payable or any other short-term debts that charge interest.

e Net operating working capital (NOWC) is the difference between operating
current assets and operating current liabilities. Thus, it is the working capital
acquired with investor-supplied funds.

e Operating long-term assets are the long-term assets used to support opera-
tions, such as net plant and equipment. They do not include any long-term
investments that pay interest or dividends.

e Total net operating capital (which means the same as operating capital) is
the sum of net operating working capital and operating long-term assets. It is
the total amount of capital needed to run the business.

e NOPAT is net operating profit after taxes. It is the after-tax profit a com-
pany would have if it had no debt and no investments in nonoperating assets.
Because NOPAT excludes the effects of financial decisions, it is a better measure
of operating performance than is net income.

e Return on invested capital (ROIC) is equal to NOPAT divided by total net
operating capital. It measures the rate of return that the operations are generat-
ing. It is the best measure of operating performance.

e Free cash flow (FCF) is the amount of cash flow remaining after a com-
pany makes the asset investments necessary to support operations. In other
words, FCF is the amount of cash flow available for distribution to inves-
tors, so the value of a company is directly related to its ability to generate
free cash flow. FCF is defined as NOPAT minus the investment in total net
operating capital.

e Market Value Added (MVA) represents the difference between the total
market value of a firm and the total amount of investor-supplied capital. If
the market values of debt and preferred stock equal their values as reported
on the financial statements, then MVA is the difference between the mar-
ket value of a firm’s stock and the amount of equity its shareholders have
supplied.

e Economic Value Added (EVA) is the difference between after-tax operating
profit and the total dollar cost of capital, including the cost of equity capital.
EVA is an estimate of the value created by management during the year, and
it differs substantially from accounting profit because no charge for the use of
equity capital is reflected in accounting profit.

e Interest income received by a corporation is taxed as ordinary income;
however, 70% of the dividends received by one corporation from another are
excluded from taxable income.

e Because interest paid by a corporation is a deductible expense, whereas divi-
dends are not, our tax system favors debt over equity financing.
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Chapter 6 Accounting for Financial Management 269

e Ordinary corporate operating losses can be carried back to each of the pre-
ceding 2 years and carried forward for the next 20 years in order to offset
taxable income in those years.

e S corporations are small businesses that have the limited-liability ben-
efits of the corporate form of organization yet are taxed as partnerships or
proprietorships.

e In the United States, tax rates are progressive—the higher one’s income, the
larger the percentage paid in taxes.

e  Assets such as stocks, bonds, and real estate are defined as capital assets. If a
capital asset is sold for more than its cost, the profit is called a capital gain; if
the asset is sold for a loss, it is called a capital loss. Assets held for more than
a year provide long-term gains or losses.

e Dividends are taxed as though they were capital gains.

e Personal taxes are discussed in more detail in Web Extension 6A.

QUESTIONS

6-1 Define each of the following terms:

Annual report; balance sheet; income statement

Common stockholders’ equity, or net worth; retained earnings

Statement of stockholders’ equity; statement of cash flows

Depreciation; amortization; EBITDA

Operating current assets; operating current liabilities; net operating work-
ing capital; total net operating capital

Accounting profit; net cash flow; NOPAT; free cash flow; return on
invested capital

Market Value Added; Economic Value Added

Progressive tax; taxable income; marginal and average tax rates

Capital gain or loss; tax loss carryback and carryforward

Improper accumulation; S corporation
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6-2 What four statements are contained in most annual reports?

6-3 If a “typical” firm reports $20 million of retained earnings on its balance
sheet, can the firm definitely pay a $20 million cash dividend?

6-4 Explain the following statement: “Whereas the balance sheet can be thought
of as a snapshot of the firm'’s financial position at a point in time, the income
statement reports on operations over a period of time.”

6-5 What is operating capital, and why is it important?

6-6 Explain the difference between NOPAT and net income. Which is a better
measure of the performance of a company’s operations?

6-7 What is free cash flow? Why is it the most important measure of cash flow?

6-8 If you were starting a business, what tax considerations might cause you
to prefer to set it up as a proprietorship or a partnership rather than as a
corporation?
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270 Part 1 Fundamental Concepts of Corporate Finance

PROBLEMS

Answers Are in Appendix B

Note: By the time this book is published, Congress may have changed rates and/or
other provisions of current tax law. Work all problems on the assumption that the
information in the chapter is applicable.

Easy Problems 1-6
6-1 Personal After-Tax Yield

An investor recently purchased a corporate bond that yields 9%. The inves-
tor is in the 36% combined federal and state tax bracket. What is the bond’s
after-tax yield?

6-2 Personal After-Tax Yield

Corporate bonds issued by Johnson Corporation currently yield 8%. Munici-
pal bonds of equal risk currently yield 6%. At what tax rate would an inves-
tor be indifferent between these two bonds?

6-3 Income Statement

Molteni Motors Inc. recently reported $6 million of net income. Its EBIT was
$13 million, and its tax rate was 40%. What was its interest expense? (Hint:
Write out the headings for an income statement and then fill in the known
values. Then divide $6 million net income by 1 — T = 0.6 to find the pre-
tax income. The difference between EBIT and taxable income must be the
interest expense. Use this procedure to work some of the other problems.)

6-4 Income Statement

Talbot Enterprises recently reported an EBITDA of $8 million and net income
of $2.4 million. It had $2.0 million of interest expense, and its corporate tax
rate was 40%. What was its charge for depreciation and amortization?

6-5 Net Cash Flow

Kendall Corners Inc. recently reported net income of $3.1 million and depre-
ciation of $500,000. What was its net cash flow? Assume it had no amortiza-
tion expense.

6-6 Statement of Retained Earnings

In its most recent financial statements, Del-Castillo Inc. reported $70 million
of net income and $900 million of retained earnings. The previous retained
earnings were $855 million. How much in dividends did the firm pay to
shareholders during the year?

Intermediate Problems 7-11
6-7 Corporate Tax Liability

The Talley Corporation had taxable operating income of $365,000 (i.e., earnings
from operating revenues minus all operating costs). Talley also had (1) inter-
est charges of $50,000, (2) dividends received of $15,000, (3) dividends paid
of $25,000, and (4) income taxes. What is the firm’s taxable income? What is
its marginal tax rate? What is its tax expense? What is its after-tax income?
What is the average tax rate based on taxable income?
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Chapter 6 Accounting for Financial Management 271

6-8 Corporate Tax Liability
The Wendt Corporation had $10.5 million of taxable income.

a. What is the company’s federal income tax bill for the year?

b. Assume the firm receives an additional $1 million of interest income
from some bonds it owns. What is the additional tax on this interest
income?

c. Now assume that Wendt does not receive the interest income but does
receive an additional $1 million as dividends on some stock it owns.
What is the additional tax on this dividend income?

6-9 Corporate After-Tax Yield

The Shrieves Corporation has $10,000 that it plans to invest in marketable
securities. It is choosing among AT&T bonds, which yield 7.5%, state of Flor-
ida muni bonds, which yield 5% (but are not taxable), and AT&T preferred
stock, with a dividend yield of 6%. The corporate tax rate is 35%, and 70% of
the dividends received are tax exempt. Find the after-tax rates of return on all
three securities.

6-10 Net Cash Flows

The Moore Corporation has operating income (EBIT) of $750,000. The com-
pany’s depreciation expense is $200,000. Moore is 100% equity financed,
and it faces a 40% tax rate. What is the company’s net income? What is its
net cash flow?

6-11 Income and Cash Flow Analysis

The Berndt Corporation expects to have sales of $12 million. Costs other than
depreciation are expected to be 75% of sales, and depreciation is expected to
be $1.5 million. All sales revenues will be collected in cash, and costs other
than depreciation must be paid for during the year. Berndt’s federal-plus-
state tax rate is 40%. Berndt has no debt.

a. Set up an income statement. What is Berndt’s expected net income? Its
expected net cash flow?

b. Suppose Congress changed the tax laws so that Berndt's depreciation
expenses doubled. No changes in operations occurred. What would hap-
pen to reported profit and to net cash flow?

c. Now suppose that Congress changed the tax laws such that, instead of
doubling Berndt’s depreciation, it was reduced by 50%. How would profit
and net cash flow be affected?

d. If this were your company, would you prefer Congress to cause your
depreciation expense to be doubled or halved? Why?

Challenging Problems 12-13
6-12 Free Cash Flows

Using Rhodes Corporation’s financial statements (shown after part f), answer
the following questions.

a. What is the net operating profit after taxes (NOPAT) for 2018?

b. What are the amounts of net operating working capital for both years?
c. What are the amounts of total net operating capital for both years?

d. What is the free cash flow for 20187
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272 Part 1 Fundamental Concepts of Corporate Finance

e. What is the ROIC for 20187

f. How much of the FCF did Rhodes use for each of the following purposes:
after-tax interest, net debt repayments, dividends, net stock repurchases,
and net purchases of short-term investments? (Hint: Remember that a net
use can be negative.)

Rhodes Corporation: Income Statements for Year Ending
December 31 (Millions of Dollars)

2018 2017

Sales $11,000 $10,000
Operating costs excluding depreciation 9,360 8,500
Depreciation and amortization 380 360

Earnings before interest and taxes $ 1,260 $ 1,140
Less interest 120 100

Pre-tax income $ 1,140 $ 1,040
Taxes (40%) 456 416
Net income available to common
stockholders $ 684 $ 624
Common dividends $ 220 $ 200

Rhodes Corporation: Balance Sheets as of December 31
(Millions of Dollars)

2018 2017

Assets
Cash $ 550 $ 500
Short-term investments 110 100
Accounts receivable 2,750 2,500
Inventories 1,650 1,500
Total current assets $5,060 $4,600
Net plant and equipment 3,850 3,500
Total assets $8,910 $8,100

Continued...
Copyright 2019 Cengage Learning. Al Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.
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Liabilities and Equity
Accounts payable $1,100 $1,000
Accruals 550 500
Notes payable 384 200
Total current liabilities $2,034 $1,700
Long-term debt 1,700 1,000
Total liabilities $3,134 $2,700
Common stock 4,312 4,400
Retained earnings 1,464 1,000
Total common equity $5,776 $5,400
Total liabilities and equity $8,910 $8,100

6-13 Loss Carryback and Carryforward

The Bookbinder Company has made $150,000 before taxes during each of
the last 15 years, and it expects to make $150,000 a year before taxes in the
future. However, in 2018, the firm incurred a loss of $650,000. The firm will
claim a tax credit at the time it files its 2018 income tax return, and it will
receive a check from the U.S. Treasury. Show how it calculates this credit,
and then indicate the firm’s tax liability for each of the next 5 years. Assume
a 40% tax rate on all income to ease the calculations.

SPREADSHEET PROBLEMS

6-14 Build a Model: Financial Statements, EVA, and MVA

Begin with the partial model in the file Ch06 P14 Build a Model.xIsx on the )
textbook’s Web site.

a. The 2018 sales of Cumberland Industries were $455 million; operating
costs (excluding depreciation) were equal to 85% of sales; net fixed assets
were $67 million; depreciation amounted to 10% of net fixed assets;
interest expenses were $8.55 million; the state-plus-federal corporate
tax rate was 40%; and Cumberland paid 25% of its net income out in
dividends. Given this information, construct Cumberland’s 2018 income
statement. Also calculate total dividends and the addition to retained
earnings. (Hint: Start with the partial model in the file and report all dol-
lar figures in thousands to reduce clutter.)

b. The partial balance sheets of Cumberland Industries are shown here.
Cumberland issued $10 million of new common stock in 2018. Using this
information and the results from part a, fill in the missing values for com-
mon stock, retained earnings, total common equity, and total liabilities
and equity.
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Cumberland Industries: Balance Sheets as of December 31
(Thousands of Dollars)

2018 2017
Assets
Cash $ 91,450 $ 74,625
Short-term investments 11,400 15,100
Accounts receivable 108,470 85,527
Inventories 38,450 34,982
Total current assets $249,770 $210,234
Net fixed assets 67,000 42,436
Total assets $316,770 $252,670
Liabilities and Equity
Accounts payable $ 30,761 $ 23,109
Accruals 30,405 22,656
Notes payable 12,717 14,217
Total current liabilities $ 73,883 $ 59,982
Long-term debt 80,263 63,914
Total liabilities $154,146 $123,896
Common stock ? $ 90,000
Retained earnings ? 38,774
Total common equity ? $128,774
Total liabilities and equity ? $252,670

c. Construct the statement of cash flows for 2018.
6-15 Build a Model: Free Cash Flows, EVA, and MVA

Begin with the partial model in the file Ch06 P15 Build a Model.xIsx on the
textbook’s Web site.

a. Using the financial statements shown here for Lan & Chen Technologies,
calculate net operating working capital, total net operating capital, net
operating profit after taxes, free cash flow, and return on invested capi-
tal for 2018. (Hint: Start with the partial model in the file and report all
dollar figures in thousands to reduce clutter.)

b. Assume there were 15 million shares outstanding at the end of 2018, the
year-end closing stock price was $65 per share, and the after-tax cost of
capital was 89%. Calculate EVA and MVA for 2018.
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Lan & Chen Technologies: Income Statements for Year Ending December 31
(Thousands of Dollars)

2018 2017
Sales $945,000  $900,000
Expenses excluding depreciation and amortization 812,700 774,000
EBITDA $132,300  $126,000
Depreciation and amortization 33,100 31,500
EBIT $ 99,200 $ 94,500
Interest expense 10,470 8,600
Pre-tax earnings $ 88,730 $ 85,900
Taxes (40%) 35,492 34,360
Net income $ 53,238 $ 51,540
Common dividends $ 43,300 $ 41,230
Addition to retained earnings $ 9938 $ 10,310

Lan & Chen Technologies: December 31 Balance Sheets (Thousands
of Dollars)

2018 2017
Assets
Cash and cash equivalents $ 47,250 $ 45,000
Short-term investments 3,800 3,600
Accounts receivable 283,500 270,000
Inventories 141,750 135,000
Total current assets $476,300 $453,600
Net fixed assets 330,750 315,000
Total assets $807,050 $768,600
Liabilities and Equity
Accounts payable $ 94,500 $ 90,000
Accruals 47,250 45,000
Notes payable 26,262 9,000
Total current liabilities $168,012 $144,000
Long-term debt 94,500 90,000
Total liabilities $262,512 $234,000
Common stock 444,600 444,600
Retained earnings 99,938 90,000
Total common equity $544,538 $534,600
Total liabilities and equity $807,050 $768,600
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Jenny Cochran, a graduate of the University of Tennes-  campaign. Cochran was assigned to evaluate the
see with 4 years of experience as an equities analyst, impact of the changes. She began by gathering finan-
was recently brought in as assistant to the chairman of  cial statements and other data. Note: These are avail-
the board of Computron Industries, a manufacturer of  able in the file Ch06 Tool Kit.xIsx in the Mini Case
computer components. tab. Note also that because Jenny will ultimately use
During the previous year, Computron had doubled these financial statements in Excel to make projections
its plant capacity, opened new sales offices outside its over time, they are organized with the most recent year
home territory, and launched an expensive advertising at the far right.

2017 2018
Balance Sheets
Assets
Cash $ 9,000 $ 7,282
Short-term investments 48,600 20,000
Accounts receivable 351,200 632,160
Inventories 715,200 1,287,360
Total current assets $ 1,124,000 $1,946,802
Gross fixed assets 491,000 1,202,950
Less: Accumulated depreciation 146,200 263,160
Net fixed assets $ 344,800 $ 939,790
Total assets $1,468,800 $2,886,592
Liabilities and Equity
Accounts payable $ 145,600 $ 324,000
Notes payable 200,000 720,000
Accruals 136,000 284,960
Total current liabilities $ 481,600 $1,328,960
Long-term debt 323,432 1,000,000
Common stock (100,000 shares) 460,000 460,000
Retained earnings 203,768 97,632
Total equity $ 663,768 $ 557,632
Total liabilities and equity $1,468,800 $2,886,592
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2017 2018
Income Statements
Sales $3,432,000 $ 5,834,400
Cost of goods sold (Excluding depreciation 2,864,000 4,980,000
and amortization)
Other expenses 340,000 720,000
Depreciation and amortization 18,900 116,960
Total operating costs $3,222,900 $ 5,816,960
EBIT $ 209,100 $ 17,440
Interest expense 62,500 176,000
Pre-tax earnings $ 146,600 ($ 158,560)
Taxes (40%) 58,640 (63,424)
Net income $ 87960 ($ 95,136)
Other Data 2017 2018
Stock price $ 8.50 $ 6.00
Shares outstanding 100,000 100,000
EPS $ 0.880 ($ 0.951)
DPS $ 0.220 $ 0.110
Tax rate 40% 40%
2018
Statement of Cash Flows
Operating Activities
Net income $ 95,136)
Adjustments:
Noncash adjustments:
Depreciation and amortization 116,960
Changes in working capital:
Change in accounts receivable (280,960)
Change in inventories (572,160)
Change in accounts payable 178,400
Change in accruals 148,960

Net cash provided (used) by operating activities

($ 503,936)

Continued...
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Investing Activities
Cash used to acquire fixed assets

Change in short-term investments

Net cash provided (used) by investing activities

Financing Activities
Change in notes payable
Change in long-term debt
Change in common stock

Payment of cash dividends

Net cash provided (used) by financing activities

Summary
Net change in cash
Cash at beginning of year

Cash at end of year

Assume that you are Cochran’s assistant and that

you

must help her answer the following questions for

Meissner:

a.

What effect did the expansion have on sales and
net income? What effect did the expansion have
on the asset side of the balance sheet? What effect
did it have on liabilities and equity?

. What do you conclude from the statement of cash

flows?
What is free cash flow? Why is it important? What
are the five uses of FCF?

. What is Computron’s net operating profit after

taxes (NOPAT)? What are operating current assets?
What are operating current liabilities? How much
net operating working capital and total net oper-
ating capital does Computron have?

What is Computron’s free cash flow (FCF)? What
are Computron’s “net uses” of its FCF?

Calculate  Computron’s return on invested cap-
ital (ROIC). Computron has a 10% cost of capital

Fundamental Concepts of Corporate Finance

($ 711,950)
28,600
($ 683,350)

$ 520,000
676,568
(11,000)

$ 1,185,568

($ 1,718)

9,000

$ 7,282

(WACC). What caused the decline in the ROIC? Was
it due to operating profitability or capital utilization?
Do you think Computron’s growth added value?

. Cochran also has asked you to estimate Compu-

tron’s EVA. She estimates that the after-tax cost of
capital was 10% in both years.

. What happened to Computron’s Market Value

Added (MVA)?

i. Assume that a corporation has $100,000 of tax-

able income from operations plus $5,000 of
interest income and $10,000 of dividend income.
What is the company’s federal tax liability?

j. Assume that you are in the 25% marginal tax

bracket and that you have $5,000 to invest. You
have narrowed your investment choices down to
California bonds with a yield of 7% or equally risky
ExxonMobil bonds with a yield of 10%. Which one
should you choose and why? At what marginal
tax rate would you be indifferent to the choice
between California and ExxonMobil bonds?
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Analysis of Financia
Statements

inancial statement analysis involves (1) comparing a firm’s performance
|:with that of other firms in the same industry and (2) evaluating trends in the
firm’s financial position over time. Managers use financial analysis to identify
situations needing attention, potential lenders use financial analysis to deter-
mine whether a company is creditworthy, and stockholders use financial analy-
sis to help predict future earnings, dividends, and free cash flow. This chapter
will explain the similarities and differences among these uses.

BEGINNING-OF-CHAPTER QUESTIONS

As you read the chapter, consider how you would answer
the following questions. You should not necessarily be
able to answer the questions before you read the chapter.
Rather, you should use them to get a sense of the issues
covered in the chapter. After reading the chapter, you
should be able to give at least partial answers to the ques-
tions, and you should be able to give better answers after
the chapter has been discussed in class. Note, too, that it
is often useful, when answering conceptual questions, to
use hypothetical data to illustrate your answer. We illus-
trate the answers with an Excel model that is available on
the textbook’s Web site. Accessing the model and work-
ing through it is a useful exercise, and it provides insights
that are useful when answering the questions.

1. Why are financial ratios used? Name five categories
of ratios, and then list several ratios in each cat-
egory. Would a bank loan officer, a bond analyst,

CHAPTER

’A“A‘ y )

The textbook’s Web
site contains an
Excel file that will
guide you through
the chapter's
calculations. The file
for this chapter is
ChO7 Tool Kit.xlsx,
and we encourage
you to open the file
and follow along as
you read the chapter.

a stock analyst, and a manager be likely to put the
same emphasis and interpretation on each ratio?

Suppose a company has a days sales outstand-
ing (DSO) that is considerably higher than its
industry average. If the company could reduce
its accounts receivable to the point where its
DSO was equal to the industry average without
affecting its sales or its operating costs, how
would this affect (a) its free cash flow, (b) its
return on common equity, (c) its debt ratio,
(d) its times-interest-earned ratio, (e) its EBITDA
coverage ratio, (f) its price/earnings ratio, and
(g) its market/book ratio?

. How do managers, bankers, and security ana-

lysts use (a) trend analysis, (b) benchmarking,
(c) percent change analysis, and (d) common
size analysis?
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280 Part 1 Fundamental Concepts of Corporate Finance
4. Explain how ratio analysis in general and the the firm eases its credit policy by offering 60-day
DuPont equation in particular can be used by credit terms rather than the current 30-day terms.
managers to help maximize their firms’ stock prices. How might one use sensitivity analysis to help
5. How would each of the following factors affect quantify the answers?

ratio analysis? (a) The firm’s sales are highly sea-
sonal. (b) The firm uses some type of window
dressing. (c) The firm issues more debt and uses
the proceeds to repurchase stock. (d) The firm

. How might one establish norms (or target values)

for the financial ratios of a company that is just
getting started? Where might data for this purpose
be obtained? Could information of this type be

leases more of its fixed assets than most firms
in its industry. (e) In an effort to stimulate sales,

used to help determine how much debt and equity
capital a new firm would require?

he intrinsic value of a firm is determined by the pre-

sent value of the expected future free cash flows
(FCF) when discounted at the weighted average cost of
capital (WACC). This chapter explains how to use finan-
cial statements to evaluate a company’'s profitability,
required capital investments, business risk, and mix of
debt and equity.

Intrinsic Value and
Analysis of Financial

Statements

‘ [ Net operating profit after taxes )
I—) = ( Required investments in operating capital ) -

Free cash flow
-

FCFy FCF, FCF,,
Value = + +e

(1 + WACC)! (1 + WACC)? (1 + WACC)”
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Chapter 7 Analysis of Financial Statements 281

7-1 Financial Analysis web

When we perform a financial analysis, we conduct the following steps. See www.zacks.com for
a source of standardized
financial statements.

7-1a Gather Data '

The first step in financial analysis is to gather data. As discussed in Chapter 6,
financial statements can be downloaded from many different Web sites. One of
our favorites is Zacks Investment Research, which provides financial statements in
a standardized format. If you cut and paste financial statements from Zacks into
a spreadsheet and then perform a financial analysis, you can quickly repeat the
analysis on a different company by pasting that company’s financial statements
into the same cells of the spreadsheet. In other words, you do not need to reinvent
the wheel every time you analyze a company.

7-1b Examine the Statement of Cash Flows

Some financial analysis can be done with virtually no calculations. For example, we
always look to the statement of cash flows first, particularly the net cash provided
by operating activities. Downward trends or negative net cash flow from operations
almost always indicates problems. The statement of cash flows section on investing
activities shows whether the company has made a big acquisition, especially when
compared with prior years’ net cash flows from investing activities. A quick look at
the section on financing activities also reveals whether a company is issuing debt
or buying back stock; in other words, is the company raising capital from investors
or returning it to them?

Recall from the previous chapter (Figure 6-4) that MicroDrive generated
$158 million from its operating activities but invested $460 million in new fixed
assets. To make these purchases, MicroDrive borrowed heavily.

7-1c¢ Calculate and Examine the Return on Invested
Capital and Free Cash Flow

After examining the statement of cash flows, we calculate the net operating profit
after taxes (NOPAT) and the total net operating capital. We use these measures to
calculate the operating profitability ratio (OP), the capital requirement ratio (CR),
the return on invested capital (ROIC), and the free cash flow (FCF), as described in
Chapter 6.

The ROIC provides a vital measure of a firm’s overall performance. If the ROIC
is greater than the company’s weighted average cost of capital (WACC), then the
company usually is adding value. If the ROIC is less than the WACC, then the com-
pany usually has serious problems. No matter what the ROIC tells us about overall
performance, it is important to examine specific activities and to do that we use
financial ratios.
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282 Part 1 Fundamental Concepts of Corporate Finance

We calculated these measures for MicroDrive in the previous chapter (see
Figure 6-6) and report them here for convenience:

MicroDrive (Millions of Dollars) 2018 2017
Net operating working capital (NOWC) = $1,050 $790
Total net operating capital = $3,050 $2,490
Net operating profit after taxes (NOPAT) = $300 $330
Operating profitability (OP) ratio = NOPAT/Sales = 6.00% 6.93%
Capital requirement (CR) ratio = (Total net operating

capital/Sales) = 61.00% 52.31%
Return on invested capital (ROIC) = NOPAT/Total net

operating capital = 9.8% 13.3%
Free cash flow (FCF) = NOPAT — Net investment in

operating capital = —$260 N/A

MicroDrive’s operating profitability fell from 6.93% to 6.00%, and its capital
requirement ratio increased from 52.31% to 61%, indicating that MicroDrive is not
generating enough in sales from its operating capital. The result is a decline in its
ROIC from 13.3% to 9.8%. We will use ratio analysis in the following sections to
identify the root causes of MicroDrive’s problems.

7-1d Begin Ratio Analysis

Financial ratios are designed to extract important information that might not be
obvious simply from examining a firm’s financial statements. For example, suppose
Firm A owes $5 million in debt while Firm B owes $50 million. Which company
is in a stronger financial position? It is impossible to answer this question without
first standardizing each firm’s debt relative to total assets and earnings. Such stan-
dardized comparisons are provided through ratio analysis.

We will calculate the 2018 financial ratios for MicroDrive Inc. using data from the
balance sheets and income statements given in Figure 7-1. We will also evaluate the
ratios in relation to the industry averages. Note that dollar amounts are in millions.

7-2 Liquidity Ratios

> > As shown in Figure 7-1, MicroDrive has current liabilities of $780 million that it

2L must pay off within the coming year. Will it have trouble satisfying those obliga-

See Ch07 Tool Kit.xlsx for ~ tions? Liquidity ratios attempt to answer this type of question. We discuss two
all calculations. commonly used liquidity ratios in this section.

7-2a The Current Ratio

Calculate the current ratio by dividing current assets by current liabilities:

Current assets

Current ratio =
Current liabilities

_ $1,550

$780
Industry average = 2.2
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FIGURE 7-1 MicroDrive Inc.: Balance Sheets and Income Statements for Years Ending

December 31 (Millions of Dollars, Except for Per Share Data)

A [ B | C | D [ E

23 |Balance Sheets 2018 2017
z Assets
| 25 |Cash and equivalents $50 $60
| 26 |Short-term investments - 40
| 27 |Accounts receivable 500 380
| 28 |Inventories 1,000 820
| 29| Total current assets $1,550 $1,300
| 30 |Net plant and equipment 2,000 1,700

31 |Total assets $3,550 $3,000
32|
E Liabilities and Equity
| 34 |Accounts payable $200 $190
| 35 |Notes payable 280 130
| 36 |Accruals 300 280
| 37| Total current liabilities $780 $600
| 38 |Long-term bonds 1,200 1,000
[ 39| Total liabilities $1,980 $1,600
| 40 |Preferred stock (400,000 shares) 100 100
| 41 |Common stock (50,000,000 shares) 500 500
| 42 |Retained earnings 970 800
| 43| Total common equity $1,470 $1,300
| 44 | Total liabilities and equity $3,550 $3,000
[45]

46 |Income Statements 2018 2017
[ 47 |Net sales $5000  $4,760
| 48 |Costs of goods sold except depreciation 3,800 3,560
| 49 |Depreciation 200 170
| 50 |Other operating expenses 500 480
| 51| Earnings before interest and taxes (EBIT) $500 $550
| 52 |Less interest 120 100
| 53| Pre-tax earnings $380 $450
| 54 |Taxes (40%) 152 180
| 55| Netincome before preferred dividends $228 $270
| 56 |Preferred dividends 8 8
| 57 |Netincome available to common stockholders $220 $262

58 |Other Data
E Common dividends $50 $48
| 60 |Addition to retained earnings $170 $214
| 61 |Lease payments $28 $28
| 62 |Bonds' required sinking fund payments $20 $20

63 |Common stock price per share $27 $40

Source: See the file Ch07 Tool Kit.xIsx. Numbers are reported as rounded values for clarity but are calculated using Excel’s full precision.
Thus, intermediate calculations using the figure’s rounded values will be inexact.

Current assets normally include cash, marketable securities, accounts receiv-
able, and inventories. Current liabilities consist of accounts payable, short-term
notes payable, current maturities of long-term debt, accrued taxes, and other
accrued expenses.
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284 Part 1 Fundamental Concepts of Corporate Finance

MicroDrive has a slightly lower current ratio than the average for its industry.’
Is this good or bad? Sometimes the answer depends on who is asking the question.
For example, suppose a supplier is trying to decide whether to extend credit to
MicroDrive. In general, creditors like to see a high current ratio. If a company starts
to experience financial difficulty, it will begin paying its bills (accounts payable)
more slowly and borrowing more from its bank, so its current liabilities will be
increasing. If current liabilities are rising faster than current assets, then the current
ratio will fall, and this could spell trouble. Because the current ratio provides the
best single indicator of the extent to which the claims of short-term creditors are
covered by assets that are expected to be converted to cash fairly quickly, it is the
most commonly used measure of short-term solvency.

Now consider the current ratio from a shareholder’s perspective. A high current
ratio could mean that the company has a lot of money tied up in nonproductive
assets, such as excess cash or marketable securities. Or perhaps the high current
ratio is due to large inventory holdings, which might become obsolete before they
can be sold. Thus, shareholders might not want a high current ratio.

An industry average is not a magic number that all firms should strive to maintain—
in fact, some well-managed firms will be above the average, while other good firms will
be below it. However, if a firm’s ratios are far from the averages for its industry, this is a
red flag, and analysts should be concerned about why the variance occurs. For example,
suppose a low current ratio is traced to low inventories. Is this a competitive advantage
resulting from the firm’s mastery of just-in-time inventory management, or is it an
Achilles’ heel that is causing the firm to miss shipments and lose sales? Ratio analysis
doesn’t answer such questions, but it does point to areas of potential concern.

7-2b The Quick Ratio

The quick ratio, also called the acid test ratio, is calculated by deducting inven-
tories from current assets and then dividing the remainder by current liabilities:

Current assets — Inventories

uick ratio =
0 Current liabilities
~ $1,550 — $1,000
$780
Industry average = 0.8

A liquid asset is one that trades in an active market, so it can be converted
quickly to cash at the going market price. Inventories are typically the least liquid
of a firm’s current assets; hence, they are the current assets on which losses are
most likely to occur in a bankruptcy. Therefore, a measure of the firm’s ability
to pay off short-term obligations without relying on the sale of inventories is
important.

MicroDrive’s quick ratio is close to the industry average. However, both are
below 1.0, which means that inventories would have to be liquidated in order to pay
off current liabilities should the need arise.

'A good source for industry ratios and for S&P 500 ratios is CSIMarket.com: http://csimarket.com
/Industry/industry_Financial_Strength_Ratios.php.
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How does MicroDrive compare to S&P 500 companies? There has been a steady
decline in the average liquidity ratios of S&P 500 companies during the past decade.
As we write this in 2017, the average current ratio is about 1.3, and the average
quick ratio is about 0.4, so MicroDrive and its industry peers are more liquid than
the typical S&P 500 company.

Identify two ratios to use to analyze a firm’s liquidity position, and
write out their equations.

What are the characteristics of a liquid asset? Give some examples.
Which current asset is typically the least liquid?

A company has the following information on its balance sheets:
Cash = $40, accounts receivable = $30, inventories = $100, net

fixed assets = $500, accounts payable = $20, accruals = $10, short- ( )
term debt (matures in less than a year) = $25, long-term debt =

$200, and total common equity = $415. What is its current ratio?
(3.1) Its quick ratio? (1.3)

Morris Corporation has current liabilities of $800 million, and its
current ratio is 2.5. What is its level of current assets? ($2,000
million) If this firm’s quick ratio is 2, how much inventory does it
have? ($400 million)

7-3 Asset Management Ratios

Asset management ratios measure how effectively a firm is managing its assets.
For this reason, they are also called efficiency ratios. If a company has excessive
investments in assets, then its operating capital is unduly high, which reduces its
free cash flow and ultimately its stock price. On the other hand, if a company does
not have enough assets, then it may lose sales, which would hurt profitability, free
cash flow, and the stock price. Therefore, it is important to have the right amount
invested in assets. Ratios that analyze the different types of assets are described in
this section.

7-3a Evaluating Total Assets: The Total Assets
Turnover Ratio

The total assets turnover ratio measures the dollars in sales that are generated
for each dollar that is tied up in assets:

. Sales
Total assets turnover ratio = ————
Total assets

_ $5,000
$3,550
Industry average = 1.8
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MicroDrive’s ratio is somewhat below the industry average, indicating that the
company is not generating as much business (relative to its peers), given its total
asset investment. In other words, MicroDrive uses its assets relatively inefficiently.
The following ratios can be used to identify the specific asset classes that are caus-
ing this problem.?

7-3b Evaluating Fixed Assets: The Fixed Assets
Turnover Ratio

The fixed assets turnover ratio measures how effectively the firm uses its plant
and equipment. It is the ratio of sales to net fixed assets:

. . Sales
Fixed assets turnover ratio = ————————
Net fixed assets

~ $5,000
$2,000
Industry average = 3.0

MicroDrive’s ratio of 2.5 is a little below the industry average, indicating that
the firm is not using its fixed assets as intensively as are other firms in its industry.

Inflation can cause problems when interpreting the fixed assets turnover ratio
because fixed assets are reported using the historical costs of the assets instead of
current replacement costs that may be higher due to inflation. Therefore, a mature
firm with fixed assets acquired years ago might well have a higher fixed assets
turnover ratio than a younger company with newer fixed assets that are reported
at inflated prices relative to the historical prices of the older assets. However, this
would reflect the difficulty accountants have in dealing with inflation rather than
inefficiency on the part of the new firm. You should be alert to this potential prob-
lem when evaluating the fixed assets turnover ratio.

7-3¢ Evaluating Receivables: The Days Sales
Outstanding

Days sales outstanding (DSO), also called the average collection period (ACP),
is used to appraise accounts receivable, and it is calculated by dividing accounts
receivable by average daily sales to find the number of days’ sales that are tied up
in receivables. Thus, the DSO represents the average length of time that the firm
must wait after making a sale before receiving cash, which is the average collection
period. MicroDrive’s DSO is 37, above the 30-day industry average:

DSO = Days sales _ Receivables _ Receivables
outstanding  Average sales per day  Annual sales/365

Continued...

Sales occur throughout the year, but assets are reported at end of the period. For a growing company
or a company with seasonal variation, it would be better to use average assets held during the year
when calculating turnover ratios. However, we use year-end values for all turnover ratios so that we
are more comparable with most reported industry averages.
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_ $500  $500
$5,000/365  $13.7

= 36.5 days = 37 days

Industry average = 30 days

MicroDrive’s sales terms call for payment within 30 days. The fact that 37 days
of sales are outstanding indicates that customers, on average, are not paying their
bills on time. As with inventory, high levels of accounts receivable cause high levels
of net operating working capital (NOWC), which hurts FCF and stock price.

A customer who is paying late may be in financial trouble, which means Micro-
Drive may have a hard time collecting the receivable. Therefore, if the trend in DSO
has been rising unexpectedly, steps should be taken to review credit standards and
to expedite the collection of accounts receivable.

7-3d Evaluating Inventories: The Inventory
Turnover Ratio

The inventory turnover ratio is defined as costs of goods sold (COGS) divided by
inventories.’ The previous ratios use sales instead of COGS. However, sales revenues
include costs and profits, whereas inventory usually is reported at cost. Therefore,
it is better to compare inventory with costs rather than sales.

The income statement in Figure 7-1 separately reports depreciation and the
portion of costs of goods sold that is not comprised of depreciation, which is help-
ful when calculating cash flows. However, we need the total COGS for calculating
the inventory turnover ratio. For MicroDrive, virtually all depreciation is associated
with producing its products, so its COGS is:

COGS = Costs of goods sold except depreciation + Depreciation
= $3,800 + $200 = $4,000 million

We can now calculate the inventory turnover:

COGS

Inventory turnover ratio = ———
Inventories

_ $3.800 + $200

= 4.0
$1,000

Industry average = 5.0

As a rough approximation, each item of MicroDrive’s inventory is sold out and
restocked, or “turned over,” 4 times per year.*

*Some compilers of financial ratio statistics, such as Dun & Bradstreet, define inventory turnover as the
ratio of sales to inventories. However, most sources now report the turnover ratio using COGS, so we
have changed our definition to conform to the majority of reporting organizations.

#Turnover” is derived from the old Yankee peddler who would load up his wagon with goods and then
go off to peddle his wares. If he made 10 trips per year, stocked 100 pans, and made a gross profit of
$5 per pan, his annual gross profit would be (100)($5)(10) = $5,000. If he “turned over” (i.e., sold)

his inventory faster and made 20 trips per year, then his gross profit would double, other things held
constant. So his turnover directly affected his profits.

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. WCN 02-200-203

Copyright 2019 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



288 Part 1

The Price Is Right! (Or Wrong!)

How much is an asset worth if no one is buying
or selling? The answer to that question matters
because an accounting practice called “mark to market”
requires that some assets be adjusted on the balance
sheet to reflect their “fair market value.” The account-
ing rules are complicated, but the general idea is that
if an asset is available for sale, then the balance sheet
would be most accurate if it showed the asset’s mar-
ket value. For example, suppose a company purchased
$100 million of Treasury bonds and the value of those
bonds later fell to $90 million. With mark to market, the
company would report the bonds’ value on the balance
sheet as $90 million, not the original purchase price of
$100 million. Notice that marking to market can have a
significant impact on financial ratios and thus on inves-
tors’ perception of a firm's financial health.

But what if the assets are mortgage-backed securi-
ties that were originally purchased for $100 million? As
defaults increased during the crisis in 2008, the value
of such securities fell rapidly, and then investors virtually
stopped trading them. How should the company report
them? At the $100 million original price? At a $60 million
price that was observed before the market largely dried
up? At $25 million when a hedge fund in desperate need

Fundamental Concepts of Corporate Finance

The Great

Recession of 2007

for cash to avoid a costly default sold a few of these
securities? At $0, because there are no current quotes?
Or should they be reported at a price generated by a
computer model or in some other manner?

The answer to this is especially important during
times of economic stress. Congress, the SEC, FASB,
and the U.S. Treasury all are working to find the right
answers. If they come up with a price that is too low, it
could cause investors to believe mistakenly that some
companies are worth much less than their intrinsic
values, and this could trigger runs on banks and bank-
ruptcies for companies that might otherwise survive.
But if the price is too high, some “walking dead” or
“zombie” companies could linger on and later cause
even larger losses for investors. Either way, an error
in pricing could perhaps trigger a domino effect that
might topple the entire financial system. So let’s hope
the price is right!

MicroDrive’s turnover of 4 is lower than the industry average of 5. This sug-
gests that MicroDrive is holding too much inventory. High levels of inventory add
to net operating working capital, which reduces FCF, which leads to lower stock
prices. In addition, MicroDrive’s low inventory turnover ratio makes us wonder
whether the firm is holding obsolete goods not worth their stated value.

In summary, MicroDrive’s low fixed assets turnover ratio, high DSO, and low
inventory turnover ratio each cause MicroDrive’s total assets turnover ratio to be
lower than the industry average.

[ Identify four ratios that measure how effectively a firm is
managing its assets, and write out their equations.

Self Test B

turnover ratios?

What problem might arise when comparing firms’ fixed assets

I Morris Corporation has the following information on its balance
sheets: Cash = $40, accounts receivable = $30, inventories = $100,
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