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UNIVERSITY OF MASSACHUSETTS 

ISENBERG SCHOOL OF MANAGEMENT 

DEPARTMENT OF FINANCE AND OPERATIONS MANAGEMENT 
 

FOMGT 301, Fall 09, Prof. Lacey, Tuesday & Thursday 8:00 - 9:15 AM Mahar 108 
 

310D School of Management, 545-5630, nlacey@som.umass.edu 

Office Hours: Tuesday and Thursday, 10:00 – 12:00, Saturday 11 – noon. 
 

TA:  Ning Pu, SOM 226 SOM, 545-5637,  

Office Hours: To Be Announced – Check the Course Website 
 

Other TAs and Office Hours to Be Announced – Check the Course Website 
 

 

 

Course Objectives and Prerequisites 
 

FOMGT 301 is the introductory finance class at the Isenberg School of Management. The 

objectives of the course are to demonstrate the role of financial management within the 

corporation and to acquaint the student with the tools and terms of finance.  Class time 

will be spent introducing topics and solving problems.  
 

Most students in this section are SOM majors in their junior or senior year and have 

completed college level courses in mathematics, economics, and statistics. The formal 

course prerequisite is Accounting 221 (Intro to Accounting).  Given the quantitative nature 

of the course, it is just as important that students have a working knowledge of algebra. 
 

 

 

Course Materials 
 

Course Website (Required)    intra.som.umass.edu/lacey 
 

Textbook (Required) Modern Corporate Finance: Theory and Practice, by Chambers and 

Lacey, 5
th

 Edition, Hayden-McNeil. Copies on reserve at the University main library. 
 

Course Workbook (Required): Available in PDF format on the course website. 
 

Calculator (Required): Your calculator must have a multiple power key, a natural log key, 

and should have storage capability. Some might prefer to use a financial model such as the 

BA II Plus (my personal choice) or the HP 12C. Other popular models are the TI 81, 83, 

and 85. Any hand held calculator can be used on exams but all memory must be cleared. 
 

Personal Response System (PRS) (Suggested): The PRS will be used to generate student 

responses to class questions and to earn extra credit points.  We will be using the Radio 

Frequency type unit in this class.  New and used units are sold at the Campus Bookstore.  
 

OWL (Required).  The course will provide homework and quizzing using the OWL (on-

line web-based learning) platform.  OWL can be accessed at any time from any location 

with a web access at OWL.OIT.UMASS.EDU 
 

 

http://intra.som.umass.edu/lacey
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Class Attendance Policy 
 

Attendance is required on exam days only. Students are however responsible for material 

covered in class including any announcements made pertaining to assignments and exams.  

 

Course Examinations 
 

The course will feature three examinations. The first two exams will be scheduled during 

the regular class period (7:45 AM – 9:15 AM) and the third exam during the final exam 

period.  Make-up exams are offered for University accepted reasons. Make-ups are by 

appointment only and must be scheduled at least one-week prior to the scheduled exam.  

The University registrar will announce the time and place of the final exam. 

 

Regularly scheduled exams will consist of multiple-choice questions, are machine graded, 

and are 90 minutes in length.  Make-up exams will be largely multiple choice but may also 

include problem solving.  All exams are closed note and closed book. A formula sheet that 

lists all formulas that appear in the course notes will be provided on the exam. 

 

About two-thirds of the final exam will cover the last two course topics, and one-third will 

be problems on time value of money. 

 

Student Evaluation 
 

Examination #1: Thursday October 8, 2009, 7:45 to 9:15 AM  100 points 

Examination #2: Thursday November 19, 2009, 7:45 to 9:15 AM  100 points 

Examination #3: Scheduled by the Registrar     150 points 

OWL Points            150 points 
 

Course Total                      500 points
 

 

OWL Assignments  
 

OWL assignments come in three types; (1) pre-topic reviews, (2) quizzes, and (3) exam 

practice questions. You will have four chances to answer each OWL question.  Pre-topic 

reviews, worth 5 points each, will close on the day and time of the first class session of 

that topic.  Quizzes, worth 10 points each, will close on or after the last class session of 

that topic. Exam practice questions, worth 10 points each, will close on the day and time 

of our exams. OWL due dates are firm and no student will be allowed to earn OWL points 

beyond the deadline. The longer you wait to submit OWL responses, the greater are the 

chances that you’ll be shut out.  

 

Personal Response System 
 

Students will be given an opportunity to earn PRS bonus points. PRS points are awarded 

only to students who (1) are present during the class period, (2) have a working PRS unit 

in their hand, and (3) submit a valid PRS response during the open time window. No PRS 

points will be awarded once the time window closes.  Being present in class is necessary 

but not sufficient to earn points. Having a student enter a response for you with your unit 

will be considered academic dishonesty.  
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Course Grades {See “Course Letter Grades” on the Website For an Example} 
 

Grades will be assigned based solely upon the number of points accumulated over the 

semester.  Points come from the following categories: 
 

Exams (Max of 350 Points): 100 points for the first exams, and 150 points for the final. 
 

OWL Assignments (Max of 150 Points):  OWL points are capped at 150 in order that 

students can miss parts of an assignment or whole assignments without a penalty.   
 

 

PRS (Max of 75% of the semester’s PRS points). PRS bonus points are capped at 75% 

of the total number of PRS points offered over the semester.  For example, a semester’s 

total of 28 PRS points defines a maximum bonus of 21 and your bonus will be your 

accumulated PRS points up to but not greater than 21.  PRS is capped so that you can miss 

PRS questions and still earn maximum points. 
 

Your course average is calculated as a percent of 500.  For example, if you’ve earned 235 

exam points, 145 OWL points, and 15 PRS points, your course average will be 395/500 = 

78.5% and your grade will be a C+ (see course letter grades on course website). 
 

Other Course Information 
 

1. How To Do Well In FOMGT 301: Students often ask advice on how to complete this 

course successfully.  My best answer is to follow these seven steps: 
 

1. Read all assigned chapters prior to class. 

2. Attend each and every class, 

3. Read each chapter a few more times after the material is presented in class.  

4. Follow the demonstration problems behind each chapter. 

5. Solve or try to solve each of the end-of-chapter problems.  This is the best way to 

judge your understanding of the material and to prepare for exams (Remember that 

complete solutions to these problem sets are available on the course web site). 

6. Leave yourself plenty of time to submit answers to every OWL assignment. 

7. Bring your calculator to every class and to every exam. Become familiar with your 

calculator’s capabilities early in the semester. 

 

2. Course Web Site: The course web site is an essential resource. Here you’ll find a class-

by-class update of “What’s New,” an archive of all previous class summaries, access to 

excel spreadsheets, access to your exam keys, solutions to each and every problems in the 

text, and other important class information.  Students should get in the habit of checking 

the site at least a few times per week in order to keep current in the class. 
 

3. Academic Honesty: This course expects all students to obey the rules and regulations 

established in Undergraduate Rights and Responsibilities, and will impose the strictest 

penalties to those having found to violate those rules.  All questions of academic honesty 

will be handled through the procedures discussed in this document.  Students should be 

especially aware of the Code of Student Conduct (Trustee Doc. #T-95-095A) and the 

University policy on Academic Honesty.  Students can view this document online:   

www.umass.edu/dean_students/rights/acad_honest.htm. 

http://www.umass.edu/dean_students/rights/acad_honest.htm
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FOMGT 301 at a Glance 
 

TOPIC TEXT  COURSE 

NOTES 

CLASS 

SESSION 

PRE 

TOPIC 

REVIEWS 

QUIZ 

DUE  

DATES 

Course Introduction  Syllabus 1   

Time Value of Money 4 Pages 5-16 2, 3, 4 Sept. 23* Sept. 23* 

Foundations of Finance 1, 3 Pages 17–20 5, 6 Sept. 24* Sept. 29 

Markets and Contracts 2 Pages 21-23 7 Sept. 29 Oct. 1 

Valuation 5 Pages 24-30 8, 9 Oct. 1 Oct. 8 

Exam 1: Oct. 8, 2009 1 - 5 Pages 5-30 10**   

Introduction to Options 6 Pages 31-39 11, 12, 13 Oct. 15 Oct. 27 

Capital Budgeting 7, 8, 9 Pages 40–49 14,15,16, 17 Oct. 27 

Nov 3 

Nov 3 

Nov. 10 

Introduction to Risk 11 Pages 50-58 18, 19, 20 Nov 10 Nov 19 

Exam 2: Nov. 19, 2009 6 – 9, 11 Pages 31–58 21***   

Financial Structure 13, 14, 15 Pages 59-66 22, 23, 24 Nov 24 Dec 8 

International Finance 19 Pages 67-71 25, 26 Dec 8 TBD**** 

Exam #3: Finals Period 4; 13, 14, 

15, 19  

Pages 5-16; 

59-71 

Final Exam    

*     Extra time given for the first quiz and the first two pre-topic reviews. 

**    Exam Practice Questions #1 Will Turn Off at 8:00 AM on Thursday October 8, 2009 

***  Exam Practice Questions #2 Will Turn Off at 8:00 AM on Thursday November 19, 2009 

****Quiz #10 and Exam Practice Questions #3 Will Turn Off at the Start of the Final Exam  

 

The final exam will be scheduled by the University Registrar and announced at the mid-point of 

the semester.  Two-thirds of the final exam will cover material since the second exam (Financial 

Structure and International Finance) and one-third will be problems from the Time Value of 

Money topic.   
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Class Topic #1: The Time Value of Money 

Expected Class Time Is Three Sessions (Sessions 2, 3, and 4) 

Associated Reading: Text Chapter 4 

 

Have your calculators fired up and ready to go!  This chapter illustrates a fundamental 

rule of finance --- the time value of money.  The main objective will be to apply time value 

formulas in many different present value and future value scenarios. This includes 

discounting (pulling back), compounding (pushing forward), lump sums (one cash flow) 

and annuities (a series of equal cash flows).  Almost everything we do in the course will be 

based upon these calculations.   

 

There are 12 key terms in this topic.  You should be able to define each of these in one or 

two sentences. 

 

time value of money opportunity cost annuity due 

borrowing discounting compounding 

annuity simple interest compound interest 

effective annual interest rate discount rate multiple cash flows 

 

 

The class notes for this topic will illustrate 8 textbook formulas: 

 

 

FV - Lump Sums:   n

n rPVFV )1( 
               

  (4.2)  
 

 

where: PV represents the present value, r is the rate of interest, n is the future time period, 

and FVn is the future value (e.g. FV4 means that the amount FV will come  at the end of 

year 4). 
 

 

FV - Annuities:  






 


r

r
AFVA

n 1)1(
             (4.9) 

 
 

Note: The expression in brackets 
(1 ) 1nr

r

  
 
 

 is also known as the future value interest factor for the 

annuity, or FVIFA for short.  {FVIFA r,n} would be read as the future value interest factor for the annuity 

with r interest over n periods.   

 

 

PV - Lump Sums:   
n

n

r

FV
PV

)1( 
              (4.6) 

 

 

 

 



6 

 

 

 

PV - Annuities:  

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11              (4.8) 

 

Note: The expression in brackets 












nrrr )1(

11  is also known as the present value interest factor for the 

annuity, or PVIFA for short.  {PVIFA r,n} would be read as the present value interest factor for the annuity 

with r interest over n periods. 

 

FV - More Frequent Compounding:   

mn

n
m

r
PVFV








 1     (4.3) 

 

where m is the number of times per year interest is compounded. 

 

 

FV - Continuous Compounding:  FVn  = PV {e 
rn

}           (4.4) 
 

Where e is the base number for natural logarithms, approximated by the value 2.71828. 
 

Calculator Check!  Do you have the e key?  If yes, then learn how to use it.  If not, then you’ll need to think 

of Formula (4.4) as: FVn  = PV {2.71828 
rn

} 

 

Solving for the interest rate: 1

1











n

n

PV

FV
r                 (4.10) 

 

Solving for the time period: Rearrange Formula (4.2) and take the natural logarithm of 

both sides of the equation to get:  n*ln (1+r) = ln (FVn  PV) 

 

Calculator Check: Do you have the natural log key?  If you do, learn how to use it?  If you don’t, then find a 

table with natural logs. 

 

 

Effective Annual Interest Rate = {1 + (r/m)}
m

               (4.5)
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CLASS APPLICATIONS: WE’LL WORK OUT SOLUTIONS TO 25 QUESTIONS 

 

FV - Lump Sums:   n

n rPVFV )1( 
               

  (4.2)  
 

 

 

(1) PV = $50,000, n =  1,  r = 10% 

 

 

 

 

 

 

 

 

(2) PV = $50,000, n = 20, r = 10% 

 

 

 

 

 

 

 

 

(3) PV = $50,000, n = 1/2, r = 10% 

 

 

 

 

 

 

 

 

(4) PV = _______, n = _______, r = ________ 
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PV - Lump Sums:   
n

n

r

FV
PV

)1( 
               (4.6) 

 

 

(5) FV = $50,000, n =  1,  r = 10% 

 

 

 

 

 

 

 

 

(6) FV = $50,000, n = 20, r = 10% 

 

 

 

 

 

 

 

 

(7) FV = $50,000, n = 1/2, r = 10% 

 

 

 

 

 

 

 

 

(8) FV = _______, n = _______, r = ________ 
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FV - More Frequent Compounding:   
mn

n
m

r
PVFV








 1                    (4.3) 

 

where m is the number of times per year interest is compounded. 

 

(9) PV = $50,000, n =  1,  m = 2, r = 10% 

 

 

 

 

 

 

 

(10) PV = $50,000, n = 1, m = 52, r = 10% 

 

 

 

 

 

 

 

(11) PV = $50,000, n = 1, m = 365, r = 10% 

 

 

 

 

 

 

 

FV - Continuous Compounding:  FVn  = PV {e 
rn

}                 (4.4) 
 

Where e is the base number for natural logarithms, approximated by the value 2.71828. 

 

(12) PV = $50,000, n = 1, m = infinite number of periods, r = 10% 
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Solving for the interest rate: 1

1











n

n

PV

FV
r                 (4.10) 

 

(13) PV = $50,000, FV = $55,000, n = 1 

 

 

 

 

 

 

(14) PV = $50,000, FV = $55,000, n = 2 

 

 

 

 

 

 

(15) PV = _______, FV = _______, n = _____ 

 

 

 

 

 

 

Solving for the time period: Rearrange Formula (4.2) and take the natural logarithm of 

both sides of the equation to get:  n*ln (1+r) = ln (FVn  PV) 

 

 

(16) PV = $50,000, FV = $55,000, r = 5% 

 

 

 

 

 

 

 

(17) PV = $50,000, FV = $55,000, r = 15% 
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PV - Annuities:  

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

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11              (4.8) 

 

 

(18)  Jack and Diane are lottery winners!  They hold the ticket to the grand prize in 

the “Set for Life Lottery.”  The prize is $50,000 per year for 20 consecutive 

years, beginning one year from today.  Jack looks at Diane and says “…can you 

believe it, us millionaires”.  Are they?  Assume an interest rate of 5%. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(19) Return to Jack and Diane and the “Set for Life Lottery.”  The prize is $50,000 

per year for 20 consecutive years., the first amount to be made immediately.  

Jack looks at Diane and says “…can you believe it; us, millionaires”.  Are they?  

Assume an interest rate of 5%. 

 

 

 

 

 

 

 

 

 

 

 

 

Annuity Due: 











nrrr
APVA

)1(

11 (1+r) 
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(20) Return to Jack and Diane and the “Set for Life Lottery”.  The prize is $50,000 

per year for 20 consecutive years, the first amount to be made immediately.  But 

as an extra bonus, the last payment (to be received at the end of year 19) includes 

a $50,000 bonus. Jack looks at Diane and says “…can you believe it; us, 

millionaires.” Are they? Assume an interest rate of 5%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(21) Return to Jack and Diane and the “Set for Life Lottery”.  The prize is $50,000 

per year for 20 consecutive years, the first amount to be made immediately.  Bur, 

as an extra bonus, the eleventh amount (to be received at the end of year 10) 

includes a $50,000 bonus. Jack looks at Diane and says “can you believe it; us, 

millionaires.”  Are they?  Assume an interest rate of 5%. 
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FV - Annuities:  






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r
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n 1)1(
             (4.9) 

 

(22) Return to Jack and Diane and the “Set for Life Lottery”. The prize is $50,000 

per year for 20 consecutive years, beginning one year from today.  Jack and 

Diane decide to invest all amounts in a bank to earn an interest rate of 5%.  How 

much will they have at the end of year 20? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(23) Return to Jack and Diane and the “Set for Life Lottery”. The prize is $50,000 

per year for 20 consecutive years, beginning one year from today.  But, as an 

added bonus, the tenth amount (to be received at the end of year 10) includes a 

$50,000 bonus.  Jack and Diane decide to invest all amounts in a bank to earn 

the interest rate of 5%. How much will they have at the end? 
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(24) Suppose you purchase a new car for $21,500, put $5,000 down, and finance the 

balance over 36 months at an interest rate of 6%.  What is the size of the 

monthly payment?  
 

 

$16,500 = A {PVIFA .5%, 36 Months} 

$16,500 = A {32.8710} 

A = 16,500 / 32.8710, 

A = 501.96 
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(25) John’s local Savings and Loan offers two types of accounts: Type A pays an 

interest rate of 2.3% compounded quarterly, and Type B pays an interest rate 

of 2.25% compounded daily. Which type account would you recommend? 

 

 

 

 

 

 

 

 

 

 

WHAT SHOULD YOU DO NOW? 

 

Practice is the best way to make sure that you understand the formulas and calculations.  

This is the reason that I’ve mixed the chapters up a bit at the front end of the course in 

order to give extra time to experiment with your calculator and to work out solutions to the 

problem set (45 problems) in Chapter 4.  Try them all.  There’s also an OWL quiz to work 

on.  Use the time wisely s the first exam will be here before you know it. 

 

POSSIBLE PRS QUESTION 

 

The parents of a new born baby would like to put money away today to cover the 

expected college tuition of the child.  Suppose that the parents estimate that the cost 

of tuition will be $86,000 per year for four consecutive years, the first payment due 

exactly 18 years from today.  How much needs to be set aside today to cover all four 

years of tuition if the interest rate is 7%? 
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Extra Work Space  
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Class Topic #2: Foundations of Finance 

Expected Class Time Is Three Sessions (Sessions 5 and 6) 

Associated Reading: Text Chapters 1 and 3 

 

Our focus now shifts to the core foundations of finance.  We begin with definitions of 

finance and the corporation, consider the groups who contract through the corporation, 

and goals and objectives of each group.  This discussion leads into a set of important and 

complex issues, such as whose goals should the corporation satisfy?   
 

These two class sessions also introduce four economic principles that form the foundation 

of financial decision-making.  With principles at hand, and with consideration of time and 

risk, I will show that financial managers have a framework from which to make decisions 

consistent with shareholder objectives.  

 

There are 26 key terms in this topic.  You should be able to define each of these in one or 

two sentences 
 

finance Economics partnership 

shareholder wealth maximization sole proprietorship assets 

positive marginal utility Valuation debt 

diminishing marginal utility cash flow equity 

diminishing marginal return Corporation market values 

stakeholder view of the firm agency relationship agency cost 

conservation of value Separation limited liability 

corporate ethics Externalities contractual rights 

societal good approach stakeholder view  

 
 

DEFINING CORPORATE FINANCE 
 

Corporation: “a legal entity defined by collections of contracts that serve to link groups of 

people together”. 
  

Finance:  “the study of the allocation of scarce resources through time and with risk.”   
 

ü Deciding which assets to own (the investment decision) 

ü Deciding how to acquire those assets (the financing decision)  
 
 

CLASS APPLICATIONS: WE’LL WORK OUT SOLUTIONS TO 7 QUESTIONS 

 

(1) Application of time and risk: Would you invest $1,000 today for the chance to 

receive $1,250 in the future?  
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ECONOMIC PRINCIPLES 

 

Principle #1, Positive Marginal Utility (PMU): Given a choice, rational people prefer 

more wealth to less wealth, where wealth is the sum of the value of all of the things owned. 
 

(2) Application of PMU: You’ve won a music CD (by being the thirteenth caller to a 

local radio station) at a local store in town that offers full cash refunds - no 

questions asked.  Which of the following would you choose and why?  

 

a. Greatest Chants of the 11th Century.   $14.99 

b. Greatest Rock Hits of the 20th Century.  $12.99 

c. Saddest Country Hits of the 80’s.   $11.99 

d. Most Exciting V.P. Memoirs    $19.99 

 

 

 

 

Principle #2, Diminishing Marginal Utility (DMU): More units of consumption create 

less additional happiness when compared with previous units of consumption. 

          

(3) Application of DMU: Suppose that pizza costs $1 per slice, root beer $1 per glass, 

you have $3 to spend, and that pizza and root beer provide happiness according 

the table just below.  How much pizza and root beer should you consume? 

 

Amount of Pizza or Root Beer     Total Happiness Pizza     Total Happiness Root Beer 

  1      10            9 

  2      18         13 

  3      25         16 

  4      31         18 

  5      34         19 

nsume pizza until the point where the marginal happiness of that next slice is less than the 

marginal happiness of consuming root beer (or any other products desired).  But there's 

more. DMU is the reason that people limit the amount of risk they bear, because risk 

offers opportunities for higher wealth, but dangers of lower wealth.  For most people, the 

unhappiness that comes from losing money is greater than the happiness gained from 

mang money. 

Principle #3, Diminishing Marginal Return (DMR):  Investment occurs to the point 

where benefits and costs are equal. 

 

(4) Application of DMR: From this list of projects, try to determine where 

investment should stop.  What other information might be useful? 

 

Project 1 2 3 4 5 6 7 

Investment Today 100 100 100 100 100 100 100 

Inflow In One Year 125 115 108 103 101 100 98 
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Principle #4, Conservation of Value (CV), also known as the Law of One Price (LOOP): 
Identical goods must have identical values.  
 

(5) Application of the LOOP: New England Wire and Cable is a publicly traded firm 

with a current market value of equity of $25 million and no debt.  What would 

you estimate the liquidation value of the firm’s assets to be?    

 

 

 

 

 

 

CORPORATE OBJECTIVES 

 

(6) Application of Corporate Objectives: The corporation was defined as a collection 

of contracts among various constituents.  Who are these constituent groups, and 

what do you think is the most important objective for each? 

 

Group = Shareholders: Maximize shareholder wealth 

 

 

Group = Bondholders: Receive promised payments 

 

 

Group = Customers: Good products at low prices 

 

 

Group = Suppliers: Long term contracts 

 

 

Group = Employees: High wages and tenure 

 

 

Group = Government: Taxes paid and adherence to regulations 

 

 

Group = Community; Good citizens 

 

 

Group =  

 

 

 

(7) Application of Corporate Social Responsibility:  Watch the following clip and 

comment on the shareholder’s role in setting corporate goals and objectives.  
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POSSIBLE PRS QUESTIONS 

 

Think of a corporation and imagine that you own shares in this firm.  What objective 

would you wish the firm pursue? 

  

You are a shareholder of New England Wire and Cable and it’s time to vote on the 

proposal.  Who gets your vote, Jorgenson or Garfield? 
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Class Topic #3: Markets and Contracts 

Expected Class Time Is One Sessions (Session 7) 

Associated Reading: Text Chapter 2 

 

We now turn to the trading of assets in financial markets. An efficient market is one where 

assets trade at prices equal to their true value based upon all available information. One 

implication of market efficiency is that it’s difficult, perhaps impossible, to beat the market 

on a consistent basis. The chapter goes through a series of exercises to illustrate that 

corporations are simply conduits through which contracts can be formed, and that 

governments are likewise simply conduits standing between people and real assets 

 

There are 15 key terms in this topic.  You should be able to define each of these in one or 

two sentences. 
 

efficient market inefficient market liquidity 

information asymmetries real assets financial assets 

financial intermediaries Inflation primary securities 

secondary securities dealer market auction markets 

direct trading markets brokered trading markets compensation plan 
 

 

THE ECONOMIC SYSTEM 
 

Modern finance views the economic system as sets of contracts between people and 

underlying assets.  This chapter illustrates the vehicles through which people can acquire 

indirect ownership of assets.  For example, financial assets (e.g. shares of stock or a bond) 

are claims on the cash flows from real assets.  Financial intermediaries such as banks and 

investment companies buy large amounts of securities issued by corporations and 

governments and then flow the benefits to the individual.  Governments, through taxes, 

alter the nature of the contract between people and real assets.   

 

EFFICIENT MARKETS 
 

An efficient market is a market where assets trade at fair prices based upon all available 

information.  Some argue that the U.S. stock market is efficient because competition in 

these markets is so fierce that most people have little or no chance of consistently 

outperforming others by buying stocks that are trading at prices that are too low or selling 

stocks that are trading at prices that are too high.  Others believe that opportunities exist 

to beat the market, and it’s a matter of looking in the right places. 

 

CLASS APPLICATIONS: WE’LL WORK OUT SOLUTIONS TO 3 QUESTIONS 
 

(1) Application of Market Efficiency:  Through chance I will form a portfolio of 

stocks called the “laser portfolio” that will be tracked throughout the semester.  If 

the market is efficient then the laser portfolio should do about as well as the 

overall market. 
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The Laser Portfolio 

 

1. 

 

2. 

 

3. 

 

 

(2) Application of Market Efficiency:  Here’s your chance to test your skill as a stock 

investor. Log onto Investopedia.com and join our class competition.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(3) Application of Markets:  Let’s look at how stock can be bought and sold. 
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POSSIBLE PRS QUESTIONS 

 

Do you think it’s possible for an average investor to select good stocks and/or stay 

away from bad stocks? 

 

So you think it’s possible for the average stock broker to select good stocks and/or 

stay away from bad stocks? 

 

Do you think that it’s possible to predict the direction (up, down or sideways) of an 

individual stock?  

 

Do you think that it’s possible to predict the direction (up, down or sideways) of the 

stock market? 

 

New York Times sportswriter Leonard Koppett theorized that the stock market will 

rise in a year that the winner of the Super Bowl comes from the NFC Conference (as 

opposed to the AFC Conference). The Super Bowl hypothesis has proved correct 31 

out of 41 times, for a 75% success rate.  How does this relate to market efficiency? 
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Class Topic #4: Valuation 

Expected Class Time Is Two Sessions (Sessions 8 and 9) 

Associated Reading: Text Chapters 5 

 

This topic illustrates how to determine the value of financial securities such as fixed 

income securities (bonds) and equity securities (common stock). The topic introduces two 

new formulas, but many of the applications use time value calculations from Chapter 4. 

Because bonds offer fixed promises that come in fixed points in time they provide a perfect 

application to present value techniques you already know. The valuation of common stock 

will be shown to be considerably more difficult because the money that flows to investors 

is neither fixed nor is on a set schedule. Nevertheless, a few methods are illustrated.   
 

There are 9 key terms in this topic.  You should be able to define each of these in one or 

two sentences. 
 
 

perpetuity bond coupon payments 

constant growth perpetuity U.S. Treasury bills par value (face value) 

yield to maturity capital gains plowback ratio 
 

 

The class notes for this topic will illustrate 3 textbook formulas: 

 

Present Value of a Perpetuity: PVP  = A  r       (5.2)  
 

Perpetuities are annuities with infinite life.  The present value of a perpetuity is determined 

in a way similar to annuities except that the time period (n) is replaced by infinity.  

Making that substitution into Formula (4.8) gives Formula (5.2). 

 

Present Value of a Constant Growth Perpetuity: PVCGP = CF1   (r-g)  (5.3) 
 

Constant growth perpetuities are perpetuities that grow at a constant percentage rate 

forever. Under this assumption the seemingly difficult present value is relatively easy to 

value using Formula (5.3) where CF1 is the year 1 cash flow. 

 

The General Dividend Discount Model.  P
DIV

r
t

t
t

0
1 1







( )

                             (5.7) 

 

The cash flow stream to holders of common stock comes in the form of dividends and in 

the form of capital gains.  But unlike bonds neither the amount of money received nor 

when the money is received is known in advance.  Note that the formula above does not 

include the money received when the stock is sold.  This is because common stock has no 

maturity date, and so Formula (5.7) assumes that the stock is never sold.  If stock were 

sold, then the formula would change to discount the price of the stock when sold.  
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CLASS APPLICATIONS: WE’LL WORK OUT SOLUTIONS TO 11 QUESTIONS 

 

(1) Application of Valuing Perpetuities: First prize in the LoserSink Lottery is $25 at 

the end of each year forever.  What is the present value of the lottery prize if the 

discount rate is 10%? 
 

 PVP = $25  .10 = $250 

 

 

 

 

 

(2) Application of Valuing Constant Growth Perpetuities: Sally won a lottery prize 

that pays $500 next year and then grows by 2% each year forever.  If the discount 

rate is 9%, what is the present value of the prize?  Repeat using a new growth 

rate of 3%. 
 

PVPGP = $500   (.09 - .02) = $ 7,142.86  

PVPGP = $500   (.09 - .03) = $ 8,333.33 

  PVPGP = $500   (.09 - .05) = $12,500.00  

 

 

 

 

 

(3) Application of Valuing Fixed Payment Securities: What is the price of a T-Bill 

offering $10,000 in 13 weeks if the required rate of return is 2.95%? 

 

U.S. Treasury Bills: Short term bonds issued by the U.S. Treasury offering one cash flow 

at maturity.  We say that Treasury bills are sold at a “discount” because the price today is 

below the amount of money promised in the future. We also say that Treasury bills are risk 

free, meaning that the chance of the US government defaulting on its promise is so close 

to zero that it’s treated as having no chance event.   

 

NOTE that Application (3) replaces the “discount rate” with the “required rate of return”.   

Think of the required rate of return as a discount rate with a deeper meaning: the minimum 

rate of return that investors would accept in order to invest in a project of a particular risk. 

 Apply (4.6): PV = $10,000  (1.0295)
 1352

 = $9,927.58 
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(4) Application of Valuing Fixed Payment Securities:  What is the price of a zero 

coupon bond offering $10,000 in 13 years if the required rate of return is 2.95%? 

 

Zero Coupon bonds: Long term bonds offering one cash flow at maturity.  We say that 

Treasury bills are sold at a “discount” because the price today is below the amount of 

money promised in the future.  

 

Apply (4.6): PV = $10,000  (1.0295)
 13

 = $6,852.63 

 

 

 

 

 

(5) Application of Valuing Coupon Paying Bonds: What is the price today of a bond 

that pays a series of $62.50 coupons at the end of each year for 18 consecutive 

years and returns the face value of $1,000 at the end of the 18
th

 year if the bond’s 

yield to maturity is 6.25%? 

 

Coupon paying bonds offer a series of equal payments through time – known as coupon 

payments – AND return the face value of the bond at maturity. Here are some useful facts 

about coupon paying bonds: (1) the face value is also called par value and can be assumed 

to be $1,000, (2) the bond’s coupon payment, if not provided, can be calculated as the 

bond’s coupon rate multiplied by the par value, and (3) the required rate of return is also 

known as the yield to maturity. 

              

Apply formula (4.8) to value the annuity stream of coupons and formula (4.6) to value the 

return of the par value at maturity.  Note that you can add the two values together because 

they are now in the form of present values. 

 

PV = $62.50 {PVIFA 6.25%, 18 years} + $1,000/(1.0625)
18

  

PV = $62.50 {10.6272} + $1,000/2.978 

PV = $664.20 + $335.80 

PV = $1,000 
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(6) Application of Valuing Coupon Paying Bonds: Return to the bond in application 

(5) above.  Suppose one year has gone by so that the 18-year to maturity bond 

now has 17 more years to live.  The first coupon payment has just been paid to 

the bondholder, and there are 17 remaining. Suppose also that at the yield to 

maturity has fallen from 6.25% to 5.25%.  What is the new price of this bond? 

 

NOTE that the yield to maturity can change (up or down) while the coupon rate is fixed 

over the life of the bond.  The yield to maturity is determined by conditions in the market 

and/or conditions of the company that issues the bond. 

 

 

Apply formula (4.6) and formula (4.8) in the way shown in application #6: 

 

 

PV = $62.50 {PVIFA 5.25%, 17 years} + $1,000/(1.0525)
17

  

PV = $62.50 { 

 

 

 

 

 

 

 

 

 

 

(7) Application of Valuing Coupon Paying Bonds: Return again to the bond in 

application (5) above.  Suppose one year has gone by and that the 18-year to 

maturity bond now has 17 more years to live.  The first coupon payment has just 

been paid to the bondholder and there are 17 remaining. Suppose also that at the 

yield to maturity has risen from 6.25% to 7.25%.  What is the new price of this 

bond? 

$1,110.77 

 

Apply formula (4.6) and formula (4.8) in the way shown in application #6:  

 

PV = $62.50 {PVIFA 7.25%, 17 years} + $1,000/(1.0725)
17

  

PV = $62.50 {9.5964} + $1,000/3.2867 

PV = $599.76 + $304.26 

PV = $904.03 
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(8) Application of Solving for the Yield to Maturity: A particular bond that offers 

coupon payments of $62.50 for 17 years and returns its face value of $1,000 at 

the end of the 17
th

 year is currently priced at $904.04.  What is the bond’s yield 

to maturity? 

Solving the 

Note: some calculators are programmed to calculate the yield to maturity in an iterative 

process similar to the one about to be described.  Spreadsheets like Excel can also do this.  

I suggest that even if you have such a calculator you practice solving for the YTM using 

the following trial and error process so that you understand how it’s done. 

 yield to maturity (YTM) is often a trial and error process: Select an interest rate and 

compare the present value of the cash flows to the price.  If the present value is equal to 

the price, then you have it!  If the present value is higher than the price, then you need to 

try another interest rate that makes the price lower (a higher rate)  If the present value is 

lower than the price, then you need to try another interest rate that makes the price higher 

(a lower rate).  Continue the process until the present value of the cash flows is exactly 

equal to the price.  

 

he trial and error process works like this.  You know that at YTM = 6.25%, the price of the 

bond will be $1,000.  Since the price is given at $904.04, and given the inverse 

relationship between bond prices and yields, you also know that the yield to maturity must 

have gone up.  But how far? 

 

Try 7%: Plugging YTM = 7% gives you a bond price of $ 926.76  

Try 8%: Plugging YTM = 8% gives you a bond price of $ 840.36 

 

More tries will reveal the answer 

 

 

 

: 7.25% 
 

 

(9) Application of Valuing Common Stock Assuming Constant Dividends: Oakley’s 

Hamburgers sells fast food on practically every major intersection on earth.  The 

company has no plans for future growth because there’s no more room for 

additional stores.  Oakley pays a dividend of $4.25 per share and is not expected 

to ever change the dividend in the future.  What is the price per share of Oakley’s 

if the required rate of return is 15%? 
 

   P0 = $4.25 / .15 = = $28.33 
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(10) Application of Valuing Common Stock Assuming Constant Growth in 

Dividends: Oakley’s Hamburgers, on practically every intersection on earth, 

now has an opportunity to expand on Mars. Accordingly, the company’s 

dividend, now at $4.25 per share, is expected to increase by 10% each year 

forever.  What is the price per share of Oakley’s if the required rate of return is 

20%? 
 

  P0 = $4.25 (1.1) / (.2 - .1) = $46.75 

 

 

 

 

 

 

 

 

 

 

 

(11) Application of Valuing Common Stock Assuming Non-constant Growth in 

Dividends: Oakley’s Hamburgers believes that given the opportunity to expand 

to Mars, the company can grow its dividend at the rate of 10% a year for 2 

consecutive years, but after that at the lower rate of 5% a year thereafter 

forever.  What is the price per share of Oakley’s if the dividend is currently 

$4.25 and if the required rate of return is 20%. 
 

 Break the problem into two parts, the first being the dividends over the first two years, 

and the second being the dividends over the years three through infinity. 

 

The first part: PV = $4.68 / (1.20)
1
 + $5.14 / (1.20)

2 

                        PV = $7.47  

 

The second part:  Value in Year 2 = $5.14 (1.05) / (.20-.05) 

                            Value in Year 2 = $36.00 

 

                            PV = $36.00 / (1.20)
2 

                                          
PV = $25.00 

 

Now put the two pieces together for a stock price of $32.47 

  

 

 

 

 

 

 

P 
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POSSIBLE PRS QUESTIONS 
 

The winning ticket in the Super Ball lottery has a prize of $310,000, per year, 

beginning today and then paid at the end of each year for 20 years.  What is the 

equivalent present value if the discount rate is 6%? 

 

Jensen Corporate bonds trade in the financial markets.  One such issue was brought 

to the market two years ago and has 8 more years till maturity.  The bonds were 

issued at $1,000 par, but the latest market price has risen to $1,076 and the bond’s 

yield to maturity is 11.5%.  Based on this information, what coupon rate is attached 

to the bond? 
 

A. 8% 

B. 10% 

C. 13% 

D. Not enough information to tell. 
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Class Topic #5: Introduction to Options 

Expected Class Time Is Two Sessions (Sessions 11, 12 and 13) 

Associated Reading: Text Chapters 6 (and 21) 
 

Options are everywhere, and their valuation has become an integral part of finance.  

Investors can use options to buy and sell financial securities such as stock, bonds, or 

commodities.  Many contracts written by the corporation’s constituent groups contain 

options to extend, terminate, or modify.  In fact, the equity of the corporation itself is an 

option in the sense that shareholders can either continue to own the firm or can walk away 

by declaring bankruptcy.  It is therefore important for students of finance to have an 

understanding of how these options are structured and valued.    

 

There are 21 key terms in this topic.  You should be able to define each of these in one or 

two sentences. 
 

call option put option lognormal distribution 

Black-Scholes Option Pricing Model strike price premium 

expiration date in-the-money at-the-money 

out-of-the-money option writer covered call 

option clearinghouse  naked call index options 

option combinations straddle strip 

strap spread financial engineering 

 

The course notes for this topic will illustrate 6 (textbook) formulas: 
 

Profit Equation For Buying Long: PS - Purchase Price, where PS = some future stock price 

Profit Equation For Selling Short: Selling Price – PS 

Profit Equation For Buying a Call: Max{0, PS - Ex} – Premium, where Ex = exercise price   

Profit Equation For Writing a Call: Min{0, Ex - PS} + Premium 

Profit Equation For Buying a Put:   Max{0, Ex - PS} – Premium                                           

Profit Equation For Writing a Put: Min{0, PS -Ex} + Premium 

 

BACKGROUND 
 

What are options?  Options are securities that provide the opportunity to buy something 

(or sell something) at a specific price, within a specific period of time, or to do nothing.  A 

call option in an option to buy and a put option is an option to sell.  Options to buy 

become valuable when prices rise and options to sell become valuable when prices fall. 
 

Basic option terminology: The price to buy or sell is known as the exercise price (or the 

strike price).  The date that the option is no longer valid is known as the expiration date.  

The cost of purchasing the option is known as the premium.  
 

How are options issued?  Options are issued not by a corporation or government but by 

investors.  The investor that issues the option is the option writer or seller. The option 

writer has an obligation to make payments to the option buyer. Because writers and 

buyers have opposite sides of the same position the option contract is a zero sum game. 

 

CLASS APPLICATIONS: WE’LL WORK OUT SOLUTIONS TO 8 QUESTIONS 
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Both call options and put options will be applied.  Call options are described in Chapter 6 

and put options are described in Chapter 21 (pages 616 – 618).     

 

(1) Application of Buying Shares and Selling Short: Sam buys a share of Marathon 

for $50.  Jill sells a share of Marathon short at $50.  Calculate the profit or loss to 

both Sam and Jill if the stock price of Marathon goes up to $100 or down to $0. 
 

    

             (a) Buying Stock Long             (b) Selling Stock Short 

 

  

 

 

 

 

 

   

Profit Equation For Buying Long = PS-$50       Profit Equation For Selling Short = $50–PS 

 

 

If PS = $  0   then Profit =  -$50                               If PS = $  0    then Profit =  $50 

If PS = $40   then Profit =  -$10                               If PS = $40    then Profit =  $10 

If PS = $50   then Profit =   $  0                               If PS = $50    then Profit =   $ 0 

If PS = $60   then Profit =    $10                              If PS = $60    then Profit =  -$10 

If PS = $100 then Profit =    $50                              If PS = $100  then Profit =  -$50 

If PS = $999 then Profit =  $949                              If PS = $999  then Profit = -$949 

 

 

 

 

 

 

 

 

 

 

 

Profit 

Loss 

 

  -50 

 

50 

 

  0 
Stock 

Price 

 

 

 

 

 

 

 +50 

 

     50 

 

Stock  

Price 

 

  0 
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(2) Application of Buying And Selling Call Options: Sam learns that instead of 

purchasing a share of Marathon for $50 he can purchase an option to buy 

Marathon with a strike price of $50 per share for a premium of $3. Jill learns that 

instead of selling Marathon short she can sell call options.  Calculate the profit or 

loss from buying or selling this Marathon call option as the stock price changes 

from $50.  
 

   

        (c) Buying A Call                      (d) Writing A Call 

 

 

 

 

 

 

 

 

 

 

Profit Equation For Buying a Call     Profit Equation For Writing a Call   

Max {0, PS - $50} – $3                                                  Min {0, $50 - PS} + $3  

     

If PS = $  0   then Profit =  -$3                                    If PS = $  0    then Profit =  $3 

If PS = $40   then Profit =  -$3                                    If PS = $40    then Profit =  $3 

If PS = $50   then Profit =  -$3                                    If PS = $50    then Profit =  $3 

If PS = $60   then Profit =   $7                                    If PS = $60    then Profit =  -$7 

If PS = $100 then Profit =   $47                                  If PS = $100  then Profit =  -$47 

If PS = $999 then Profit =  $946                                 If PS = $999  then Profit = -$946 

Profit 

Loss 

 

 0    

  -3.00 

 

 50    

60 

 

 Stock 

 Price 

 

100 

 

  

 
3.00 

 

 

  60 

 
  0 

 
   50    60 

 

100 

 

       

Stock 

Price 
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(3) Application of Buying And Selling Put Options: Jill learns that instead of selling 

Marathon short for $50 per share he can purchase a put option to sell Marathon 

with a strike price of $50 per share for a premium of $1.50.  Sam learns that 

instead of buying shares of Marathon he can sell put options.  Calculate the profit 

or loss from buying or selling Marathon puts as the stock price changes from $50.  
 

      (e) Buying A Put                        (f) Writing A Put 

 

 

 

 

 

 

 

 

 

 

 

 

Profit Equation For Buying a Put     Profit Equation For Writing a Put   

Max {0, $50 - PS} – $1.50                                          Min {0, PS -$50}+$1.50 

     

If PS = $  0   then Profit =   $48.50                               If PS = $  0    then Profit =  -$48.50 

If PS = $40   then Profit =   $8.50                                 If PS = $40    then Profit =  -$8.50 

If PS = $50   then Profit =  -$1.50                                 If PS = $50    then Profit =   $1.50 

If PS = $60   then Profit =  -$1.50                                 If PS = $60    then Profit =   $1.50 

If PS = $100 then Profit =  -$1.50                                 If PS = $100  then Profit =   $1.50 

If PS = $999 then Profit =  -$1.50                                 If PS = $999  then Profit =   $1.50 

 

 

 

40     50   60           100 

Profit 

Loss 

  0 
-1.50 

   48.50 

 

Stock 

Price 

  40   50   60               100 

 

 

  0 

1.50 

 

  -48.50 

Stock 

Price 
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QUOTED OPTION PRICES AND OPTION PROFITS PRIOR TO EXPIRATION 

 

This section will examine option quotes taken from a website.  To get an idea about what 

you’ll see in class, try following these instructions: 

  

1. On the Yahoo home page, choose “Finance” from the top menu bar 

2. Type in the symbol of a stock.  For example, try GOOG (for Google) 

3. Now click on the “options” menu bar on the left hand side of the page. 

4. Choose an expiration month for the option.  The months listed will be different 

depending upon when you visit the site.   

5. Option quotes will now appear.  Calls are first, puts are listed farther down. 

6. The format of the quotes are as follows (from left to right): 

 

Strike = the strike or exercise price of the option. 

Symbol = ticker for the stock, followed by letters that identify the specific option. 

Last = premium of the most recent trade quote. 

Chg = the change in the value of the most recent premium. 

Bid and Asked: the most recent bid (buy) price and the most recent ask (sell price). 

Vol = number of option contracts traded in the day. 

Open interest = total number of contracts for that option that are outstanding. 

 

(4) Application of Quoted Option Prices: We’ll examine the many call and put 

options available on Google, and how the option premiums are related to (1) 

different times to expiration, (2) different strike prices, (3) price per share of 

Google, and (4) volatility.  
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MONEYNESS 

 

At any point in time prior to expiration we can ask if the option is valuable if exercised.  

Options that are valuable are called in-the-money options, options that are not valuable 

are called out-of-the-money, and options that are precisely in the middle are called at-the-

money options.  The “moneyness” of the option can be determined by comparing the 

current stock price to the exercise price: 

 

   Call Option  Put Option 
 

Ps  >  Ex   In-The Money  Out-of-the-Money 

Ps  <  Ex  Out-of-the Money In-the-Money 

Ps  =  Ex  At-the-Money  At-the-Money 

 

 

(5) Application of Moneyness: Utley Snacks trades on the NYSE as do calls and puts 

with various strike prices. The prices listed in the fourth and fifth columns are 

option premiums.  Assume the date is Friday November 7. 
 

NY Close Option  Strike Nov  Dec 

$23.50 Call  $20  $4.10  $4.45 

$23.50 Call  $25  $0.35  $0.95 

$23.50 Put  $20  $1.35  $2.25 

$23.50 Put  $25  $2.50  $3.50  
 

1. Identify in each case if the particular option is in-the-money, out-of-the-money, or 

at- the-money. 

2. Explain why the premiums for the December options are greater than the 

premiums for the November options. 

3. Explain why the November call option with a strike price of $25 is worth more 

than zero.   
 

Question 1: 

The call options in the first line (strike = $20) are both in-the-money. 

The call options in the second line (strike = $25) are both out-of-the-money. 

The put options in the third line (strike = $20) are both out-of-the-money. 

The put options in the fourth line (strike = $25) are both in-the-money. 
 

Question 2: December options have a month longer to live and therefore have more value 

compared to otherwise similar shorter-lived options.  This is the essence of options – they 

provide the opportunity for large upside gains but limited downside losses.  In this 

situation, more time to live provides more chances to produce gains. 
 

Question 3: This particular call option is out of the money because the strike price is 

greater than the closing price.  However, you would still have to pay something for the 

right to own this option because it still has about two weeks before it expires.  The option 

would likely have some value even if there was one day to expiration for the same reason. 
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FINANCIAL ENGINEERING 

 

Financial activities that focus on the control of risk using options and other derivative 

securities.   
 

 

(6) Application of Financial Engineering: Using Option Positions To Eliminate Risk.  

Consider Superfast Airlines, an upstart that is trying to compete against much 

bigger competitors.  Superfast is operating under very thin margins, and any 

increases in the price of oil can place the firm in danger. How can Superfast use 

options on oil as a risk reduction strategy? Assume that the current price of oil is 

$90 per barrel. 
 

 Superfast should buy call options on oil with a strike price equal to the current price of 

oil.  For example, suppose oil trades for $90 per barrel.  Every dollar beyond $90 

represents $1 of profit on the call option to offset the $1 of extra cost and less profit on the 

income statement.  

 

 

 

 

 

 

 

 

 

 

 

 

(7) Application of Financial Engineering: Using Option Positions To Eliminate Risk.  

Consider Sun Java Beans, headquartered in Phoenix but selling coffee beans at 

wholesale all over the world.  How can Java Beans use options on coffee as a risk 

reduction strategy?  Assume that the current price of coffee is $10 per pound. 
 

 Java should buy put options on coffee with a strike price equal to $10 per pound.  Every 

cent that coffee prices fall below $10 will be a cent of gain on the put contract that will 

offset the fall in the price that they will receive for the coffee should prices fall.  
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(8) Application of Option Combinations.  Let’s return to Thomas Donaldson and his 

idea to buy a “straddle” in order to profit on the timing of elections.  How exactly 

does the straddle work? 

 

 The straddle is a call option and a put option on the same “underlying” at the same 

exercise price with the same time to maturity.  In this case the “underlying” is the price of 

a stock index such as the S&P 500 index with the strike price equal to the current value of 

the index.  For example, suppose the S&P 500 is at 1400.  Every point above 1400 is a 

dollar of profit on the call option, and every point below 1400 is a dollar of profit on the 

put option.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Possible PRS Questions 

 

Open the “Magic Eye”. 

 

What characteristics would the most ideal financial security contain?   
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Class Topic #6: Capital Budgeting 

Expected Class Time Is Two Sessions (Sessions 14, 15, 16, and 17) 

Associated Reading: Text Chapters 7 through 9 
 

 

In capital budgeting the key question to be answered is “which project or set of projects 

will maximize shareholder wealth?”  The premier model for determining the answer is 

called Net Present Value or NPV for short.  You’ll learn about models other than NPV 

such as the internal rate of return, the profitability index, and payback.  The topic will 

include how to estimate project cash flows and some of the more advanced aspects of the 

NPV model.  We will also look at capital budgeting from the lens of real options.  While 

models such as NPV are static, real options allow for the established conditions to 

change. For example, if the investment environment darkens, the firm may wish to 

abandon an already started project. 

 

There are 39 key terms in this topic.  You should be able to define each of these in one or 

two sentences. 

 

capital budgeting analysis incremental cash flows net present value 

required rate of return net present value profile profitability index 

internal rate of return depreciation payback 

accept-or-reject projects capital rationing ranking projects 

borrowing project hurdle rate standard project 

multiple sign change project sunk costs salvage value 

termination phase initial investment phase project side effects 

managerial bias sensitivity analysis long term CF phase 

real option misestimation MACRS 

abandonment option decision node backward induction 

  information node 

   

   
 

 

The course notes for this topic will illustrate 4 textbook formulas: 

 

Net Present Value (NPV) = PV of Benefits - PV of Costs  

Profitability Index (PI) = t=1, n [CFt / (1+r)
t
]/|CF0|    where CFt = Cash flow at time t 

Internal rate of Return (IRR) =C0 + CF1/(1+IRR)
1
 + CF2/(1+IRR)

2
 + ..+ CFn/(1+IRR)

n
 = 0 

Cash Flows (CFt) = (PIt - P0t  - Dt) (1-TC) + Dt  where PIt = Project inflows at time t,  
           POt = Project outflows at time t, 

           Dt = Depreciation at time t. 
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CAPITAL BUDGETING MODELS AND DECISION RULES 

 

We’ll consider the following four capital budgeting models: 
 

A. NPV: Net Present Value: The present value of the benefits minus the present value of 

the costs.  Invest when NPV is greater than zero. 
 

B. PI: Profitability Index: NPV in ratio form, the present value of the benefits divided by 

the present value of the costs. Invest when PI > 1.00. 
 

C. IRR: Internal Rate of Return: Project rate of return, or the interest rate that makes the 

NPV equal to zero.  Invest if the IRR is greater than the required rate of return. 
 

D. Payback: The amount of time it takes to recover the initial investment.  Invest if the 

payback is less than some firm specified cutoff. 

 

 

CLASS APPLICATIONS: WE’LL WORK OUT SOLUTIONS TO 5 QUESTIONS 

 

(1) Application of Capital Budgeting: Calculate The NPV, PI, IRR, and Payback of 

the projects below.  Assume each project has a required rate of return of 10%. 

 

Time Period 0 1 2 3 

A ($100) $  0 $  0 $ 150 

B ($  45) $ 17 $ 17 $ 17 

C  $ 100 ($115)   

D ($500) $1,150 ($655)  

 

 

 

Project NPV PI IRR Payback 

A $12.70 1.127 14.47% 3 Years 

B ($2.72) 0.939 6.53% 3 Years 

C ($4.55) 0.957 15.00% Unknown 

D $4.13 1.004 3.82% 1 Year 

 

 

Work Space 
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ESTIMATING PROJECT CASH FLOWS 

 

Performing capital budgeting analysis requires that all benefits and costs be accounted 

for.  Consider three stages: 

 

Initial Investment Phase (Mostly Outflows): The direct cost of investment, such as the 

purchase of buildings, machinery, renovation, training, and advertising, but also the 

indirect costs such as the loss of alternative use of facilities and the need for working 

capital.  See Table 8.2 (reproduced below) for an example. 

 

Long Term Cash Flow Stream Phase (Mostly Inflows): The incremental cash inflows 

and outflows resulting from the project.  Cash flows must be after tax, and should also 

include any hidden costs or hidden benefits that arise as a consequence of the decision to 

accept.  See Table 8.4 for an example. 

 

Terminal Cash Flow Phase (Mostly Inflows): All costs that relate to the project’s end.  

This usually includes any salvage value (after tax) plus any recapture of resources that 

are now freed up by the project’s termination. See Table 8.5 for an example. 

 

(2) Application of the Three Stages of Cash Flow Estimation: Project Wivo 

 

The Initial Cash Flow Phase 
 

Building Renovations      $ 2,000,000 

Product Equipment       50,000,000 

Total Plant Costs      $52,000,000 

Start-Up Costs              1,130,000 

Working Capital Investment       7,500,000 

Total Initial Investment    $60,630,000 

 

 

The Long Term Cash Flow Phase: Formula (8.3) is applied to year 1 of the project.  

Notice especially how depreciation is handled.  
 

CFt = (PIt – POt – Dt) (1 – T) + Dt        (8.3) 

 

CF1 = (50,000 – 30,000 – 10,000) (1-.34) + 10,000 = 16,600 

Where D1 = $50,000  20.00% = $10,000 {From MACRS schedule} 

 

Question:  What if the amount (PIt – POt – Dt) is less than zero? 
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The Termination Phase: Three items to note.  First, the full amount of the salvage 

value is taxed.  Is this always the case?  Why?  Second, according to MACRS, part of 

the project gets depreciated in year six even though the project sells no units after 

year five.  Third, part of the working capital gets recovered at the end. 

 

Salvage Value        5,500,000 

Tax on Sale (34%)       1,870,000 

Net Salvage Value       3,630,000 

Recovery of working capital (assumed year 5) 

Depreciation tax shield         979,200 

Net terminal cash flow      4,609,200 

 

MAKING A DECISION BASED UPON NPV 

 

Once all relevant CF’s have been estimated, an accept/reject decision should be made 

based some decision rule.  Make sure all incremental costs and revenues are included.  

Try to include managerial bias and misestimation.  Try to incorporate sensitivity analysis. 
 

(3) Application to Cash Flow Analysis and Capital Budgeting: This in-class case 

will illustrate cash flow estimation and NPV using the Excel Spreadsheet.
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REAL OPTION ANALYSIS 

 

The capital budgeting models we’ve examined till now have been static in that the 

information is presented and a model uses that information to make a decision.  In most 

cases however the decision maker has a valuable option to revise each decision. An 

example is when a power plant can produce electricity using more than one type of raw 

material (e.g., coal and natural gas) so that if market prices of energy change, it is 

possible that the corporation can switch to cheaper fuel and earn more NPV.   

 

 

(4) Application of Real Option Analysis: Your firm is deciding whether to build a 

hotel next to a stadium vying to obtain a franchise for a major league sports team.  

Your firm wants to be the “official hotel” of the stadium.  The sports league will 

announce their franchise decision in exactly one year.  If the franchise is granted, 

the games will begin two years later (a total of three years from now).  To be the 

official hotel, the hotel must be finished when the games begin.  It takes three 

years to build the hotel.   
 

Question: should your firm go ahead and build the hotel?   

 

 

1. Projected outflows   
 

First year (Purchase Right, Land, and Permits)   $1,000,000  

Second Year (Construct building shell     $2,000,000  

Third Year: (Finish interior and furnishings)   $2,000,000 

TOTAL          $5,000,000 

 

2. Projected inflows 
 

If the franchise is granted hotel will be worth:    $8,000,000 when it opened 

If the franchise is denied hotel will be worth:  $2,000,000 when it opened. 

 

3. Chance that the league awards the city the franchise: Let’s say 50% 

 

 
 

Inflows = 0.5($8,000,000) + 0.5($2,000,000) = $5,000000 

Outflows = $5,000,000 

NPV = $0 
 

And so it appears that with a 50% chance of success, the shareholders would be indifferent 

between building or not building.  But is that really the case? 
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(5) Application of Valuing the Real Option. The above analysis ignores an important 

real option that exists - the right to abandon the project if events unfold that 

makes the continuation of the project undesirable.   When the option to abandon 

is included (and still ignoring interest rates and other risks), the sport hotel 

project should be undertaken even if there is less than a 50% chance of the 

franchise being granted!  

 
 

Here's how the abandonment option works.  First, pay $1,000,000 for all first year 

expenses to acquire the rights, plans and land.  If after that first year the franchise is 

granted, then continue the project by building the hotel for another $4,000,000.  The 

investors would then make a $3,000,000 profit since the hotel costs $5,000,000 and is 

worth $8,000,000.  On the other hand, if after one year the franchise is denied, the 

investors should abandon the hotel for a total loss of $1,000,000. Thus, if there was a 25% 

chance that the franchise would be granted, there would be a 75% chance of losing 

$1,000,000 and a 25% chance of making $3,000,000 and the project would represent a 

zero NPV.  Any higher probability of the franchise being granted would create a positive 

expected value. 

 

 

 
 

 

 

DECISION TREES 
 

The sports hotel example has two decision points. The first is whether or not to start the 

project.  The second is whether to abandon the project after the first year. 

 

In the decision tree, although time is illustrated moving from the left to the right side of the 

tree, valuation will move in the other direction.  This is known as backward induction. We 

begin with decision nodes (C and D) and make the proper decision (in this case complete 

the hotel at node C and abandon the hotel at node D). 
    

                                                                                             complete hotel  (+$3,000,000) 

                                             franchise is granted  ->   C <      

                                          /                                                      

           invest  ->     B < 

           /                              \                                                    

A   <                                    franchise is denied    ->    D < 

           \                                                                                 abandon  (-$1,000,000) 

           abandon  ($0) 
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The next step is to value node B.  Since B is an information node the value at node B is 

based on probabilities and uncertainty.  Determining the value at information nodes 

requires the probabilities of each path.  For example, if the paths are equally likely, then 

the node B value is $1,000,000.  
       

                                    

                                     

                 B  $1,000,000                                                                 

           /                                                                            

A   <                             

           \                                                                         

                 abandon  ($0) 

 

 

 

The final step is to determine the value at decision node A.  We can see that the decision to 

go ahead with the project is the proper choice as the expected profit is $1,000,000.  The 

decision tree provides a framework with which decisions and their outcomes can be 

predicted contingent on all potential revelations of new information. 
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Possible PRS Questions 

 

Suppose you were offered the chance to participate in one of two trades: 

 

A. Trade $0.25 for $0.50 

B. Trade $1.00 for $1.50 

 

Which would you choose and why? 

What does this have to do with capital budgeting decision models? 

 

Market research associated with our in-class cash flow estimation case. 

 

The UpSmith Pharmaceutical Corporation Discussion Question (text page 265) 

 

The Monte Hall Dilemma (test page 267)  

 

Inflation Adjustment: Shelly is a single mom with a trust account from her deceased 

father that will deliver the amount of $850,000 to her next month on her 62
nd

 

birthday.  She would like to retire as long as the trust amount will offer to her 

$60,000 per year for 20 years.  Like everyone else she cannot predict inflation but 

would like stay “even” as she wants to be able to buy $60,000 of current consumption 

each year in retirement.  She knows that the trust can be invested to earn a real rate 

of interest of 3%. Will she be able to meet her retirement goals? 

 

  Shelly can determine the amount required to be invested today in order to provide 

$60,000 per year for 20 consecutive years by using the annuity formula.  Since $60,000 is 

a “real” amount in the sense that it represents dollars in today’s purchasing power (i.e., 

dollars that will not be impacted by inflation), she should use the “real” interest rate (i.e. 

the interest rate earned after removing the effects of inflation).  Comparing this present 

value of an annuity with the amount of the trust fund will tell her is she’s met her 

retirement goal. 
 

PVA = $60,000 {PVIFA 3%, 20 years} 

PVA = $60,000 {14.8775} 

PVA = $892,648 

 

The amount required, $892,648, is a bit higher than the $850,000 she will have.  We can 

determine that $850,000 will deliver the 20 year annuity of $57,133, just short of her goal.   

 

Assuming that she’s happy with the slightly lower amount, then she’s met her goal.  She’ll 

take the trust fund amount of $850,000 and invest it in short term low risk investments that 

guarantee a rate of return of 3% above and beyond the inflation rate.  If inflation rises, 

then Shelly’s cash needs will also rise.  But by investing the money short term, she’ll then 

reinvest her trust fund amount in a new higher rate of return caused by inflation. 
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Class Topic #7: Introduction To Risk 

Expected Class Time Is Three Sessions (Sessions 18, 19, 20) 

Associated Reading: Text Chapter 11 
 

We now have an understanding of time value and of how cash flows can be estimated (the 

numerator of the NPV model). This section now shows how risk can be formally 

introduced into the NPV formula. Generally speaking, higher risk comes with the 

expectation of higher return.  But how much higher?  Finance theory will help us estimate 

the appropriate level.  
 

There are 21 key terms in this topic.  You should be able to define each of these in one or 

two sentences. 
 

portfolio uncertainty risk 

risk-averse random variable normal distribution 

mean or expected value diversification covariance 

standard deviation and variance correlation coefficient diversifiable risk 

capital asset pricing model asset allocation decision market portfolio 

beta nondiversifiable risk efficient frontier   

   

The course notes for this topic will illustrate 9 textbook formulas. 

Expected Return of an Asset = i

n

i

i probRRE 
1

)(                            (11.2) 

where subscript i indicates various states of nature (e.g., good things happening, bad things 

happening), Ri represents the rate of return in state of nature i, probi represents the 

probability that state of nature i occurs, and  represents the summation of all states of 

nature from the first to the last state of nature (given by n). 

Variance of an Asset = 



n

i

ii probRER
1

22 ]))([(                (11.3) 

Standard Deviation of an Asset = 



n

i

ri probRER
1

2 ]))([(      (11.4) 

Covariance: 



n

i

iyyixxixy probRERRER
1

]))())(([(      (11.8) 

Correlation Coefficient: XY  =  XY / (X)( Y)       (11.9) 
 

Portfolio Variance For Two Assets: 
2
p = wx

2
 

2
x +wy

2
 

2
y + 2 wxwy xy     (11.10)  

where w’s are weights, the percent of the portfolio invested in assets x and y. 

Expected Return of a Portfolio = )()(
1

i

n

i

ip REwRE 


                        (11.7) 

Beta  = 



i

i m

m


,

2
                 (12.2) 

CAPM = E (Ri) = Rf + i (E (Rm) - Rf)                         (12.1) 

 

CLASS APPLICATIONS: WE’LL WORK OUT SOLUTIONS TO 7 QUESTIONS 
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GENERAL ILLUSTRATION OF RISK 
 

How do you react to risk? Some people refuse to take chances, some love the thrill, and 

others take chances only when only when the risk is clearly understood.  Economists and 

psychologists have done experiments that have shown that people’s behavior toward risk 

is not the same.  Our journey begins with one such experiment. 

 

(1) Application of Risk Tolerance: Consider gambles A, B, and C below.   Suppose 

you are required to enter one of these for an entrance fee of $100. Which would 

be your first choice? Why? Which would be your last choice? Why?  
 

                                                      The Gambles 
 

Gamble A    $100       50%   Gamble D  $    0  49% 

      $100      50%      $200  51% 
 

Gamble B    $    0      50%   Gamble E  $    0  45% 

      $200      50%      $200  55% 
 

Gamble C     $ 50      50%   Gamble F  $    0  25% 

      $150      50%      $ 200  75% 
 

 

 

(2) Application of Risk Tolerance: Now consider the following comparisons between 

gambles: Gamble D vs Gamble A, Gamble E vs gamble A, or Gamble F vs gamble 

A.  In each case, which would you choose and why? 

  Based on personal preferences.  Note that the gambles A, B, and C all have the same 

expected value ($100) but most students do not see these three gambles as being equally 

preferable.  Past experience shows that more students prefer gamble A to either B or C, 

and that most students will prefer gamble C to gamble B.  This would suggest that students 

are risk averse, meaning that they would not take on risk unless they are compensated with 

some premium.  This brings us to the comparison of gamble A versus gambles D, E, and 

F.  Here we note that an extra premium is built into these next three gambles, and it’s just 

a matter of preference as to how much premium a person much be offered until they take 

on risk.  But it’s safe to say that most people would prefer gamble F to gamble A. 

 

These two chapters will incorporate the main result of this experiment into assumed risk 

bearing behavior.  Our model will show that risk moves in the same direction as expected 

return – the higher the risk, the higher is the level of return that is expected.  The section 

will end with a model that shows how these two variables are linked. This model will 

require statistical techniques such as the standard deviation, covariance, and the 

correlation coefficient.  Students unsure about these concepts need to review these 

techniques. 
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HISTORICAL LOOK AT RISK AND RETURN {1926-2005} 

 

Investment Average 

Return 

Low 

Range 

High 

Range  

Standard 

Deviation 

Treasury Bills 3.8%    1%   15%    4.3% 

Treasury Bonds 5.8% -  9%   31%    9.3% 

Large Common Stock 12.4% -44%   54%  20.3% 

Small Common Stock 17.5% -50% 143%  33.1% 

 

 

 

 

 

 

 

 

MEASURING RISK AND RETURN FOR SINGLE ASSETS 

 

(3) Application of Measuring Risk and Return: Calculate the expected return, 

variance, standard deviation, covariance, and the correlation coefficient for the 

two projects on the next page.  You should follow the calculations step by step!     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Project George and Project Kramer: Worksheet For Calculating Statistics 

            (1)       (2)       (3)   (4)                (5)          (6)      

       State                         Squared         Weighted 

State of        Dependent Probability           Weighted           Return         Return          Squared  

Nature    Return   of State             Return      Deviation      Deviation             Deviation 

Project George 
Recession          0.00     0.20      0.000      -0.06      0.0036   0.00072 

Slow Growth     0.06     0.30      0.018        0.00      0.0000   0.00000 

Mod. Growth     0.08     0.40      0.032        0.02      0.0004   0.00016 

Prosperity          0.10     0.10      0.010        0.04      0.0016   0.00016 

        Expected Return = 0.060          Variance =   0.00104 

                                         Standard Deviation =   0.03225 

Project Kramer    
Recession          0.00     0.20      0.000      -0.062         0.0038   0.000769 

Slow Growth     0.00     0.30      0.000      -0.062         0.0038   0.001153 

Mod. Growth     0.04     0.40      0.016       -0.022         0.0005   0.000194 

Prosperity          0.46     0.10      0.046        0.398         0.1584   0.015840 

                    Expected Return =  0.062             Variance =   0.017956 

                                  Standard Deviation =   0.13400 
 

        ( 1)      (2)               (3)       (4)            (5)        (6)        (7) 

State of      Return   Return     Return      Return      Product Of      Probability    

Nature  Probability    George     Deviation        Kramer    Deviation   Deviation      Weighted Product   

Recession          0.20    0.00       -0.06        0.00       -0.062    0.0037    0.0007 

Slow Growth     0.30    0.06         0.00        0.00        -0.062    0.0000    0.0000 

Mod. Growth     0.40    0.08         0.02             0.04      -0.022    -0.0004   -0.0002 

Prosperity          0.10    0.10         0.04        0.46      0.398    0.0159    0.0016 

                 Covariance =  0.0022 

           Correlation Coefficient = (0.0022)  ( 0.03225)( 0.134) = 0.509  
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CALCULATING PORTFOLIO RISK AND EXPECTED RETURN 

 

Portfolio risk must not only include the risk of assets standing alone but also the risk of 

assets in relationship to each other.  How stand-alone risk gets transformed into portfolio 

risk is the key to modern portfolio theory. 

 

(4) Application of Calculating Portfolio Variance: What is the variance of a 

portfolio half invested in Project George and half invested in Project Kramer? 
 

 Apply Formula (11.10) 

 


2

p = .5
2
(.00104) + .5

2
(.017956) + 2(.5)(.5)(.0022) =.005849 

p  = .0765 

 

Important Result: The risk of the combination is less than half-way between the risk of 

the two projects standing alone.  Why? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(5) Application of Calculating Portfolio Expected Return: What is the expected 

return on a portfolio half invested in Project George and half invested in Project 

Kramer? 

 

 Apply Formula (11.7) 

 

E(Rp)= .5(.06) +.5(.062) =.061 

 

Important Result: The expected return of the combination is exactly half-way between the 

expected returns of the two projects standing alone.  Why? 
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(6) Application of Calculating Portfolio Variance: Now let’s look at two new 

projects; Banya and Project Puddy, given by the following state dependent 

returns: 

 

                                         Banya                Puddy 

Return in Recession     0.46    0.05 

Return in Slow Growth    0.04    0.05 

Return in Mod. Growth    0.00    0.05 

Return in Prosperity     0.00    0.05 

 

What is the expected return and standard deviation of a portfolio half in 

George and half in Banya?  
 

 

 
 


2

p = .5
2
(.00104) + .5

2
(.017956) + 2(.5)(.5)(-0022)=.003649 

p  = .0604. 

 

The risk of the combination is below the average risk of the two individual assets.  Why? 

 

 

 

 

 

 

 

 

 

 

 

What is the expected return and standard deviation of a portfolio half in 

George and half in Puddy? 

  
 


2

p = .5
2
(.00104) + .5

2
(.00) + 2(.5)(.5)(.00) = .00026 

p  = .0161. 

 

The risk of the combination is far below the avg risk of the two individual assets.  Why? 
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BUILDING PORTFOLIOS WITH MORE THAN TWO ASSETS 

 

Adding securities explodes the number of terms necessary to calculate portfolio variance.  

This is because the covariance term in the portfolio variance formula must include all 

combinations of all assets. The table below illustrates this by showing the number of total 

terms in the portfolio variance formula as the number of assets expands.  Note that the 

number of terms that include individual variances is equal to the number of assets in the 

portfolio, but that the number of covariance terms increases by the multiple n*(n-1).   

 
 

Number Of Assets In The 

Portfolio 

Number of Variance Terms 

In The Portfolio 

Number of Covariance 

Terms In The Portfolio 

2 2 2 

5 5 20 

10 10 90 

100 100 9,900 

499 499 248,502 

500 500 249,500 
  

From the table we learn that the number of covariance terms, measuring the relationship 

between assets, becomes the major part of the risk equation, especially as the number of 

securities in the portfolio gets large. For example, adding one asset to a 499 asset 

portfolio adds 1 additional variance term but 998 additional covariance terms.  
 

 

 

BETA: THE KEY TO MEASURING RISK AS PART OF A PORTFOLIO 

 

Beta becomes the key risk measure because it measures the risk of an asset in relation to 

all the other assets in the portfolio.  

 

The formula for beta: 

Beta  =  



i

i m

m


,

2
                (12.2) 

 

Beta measures risk relative to that of the overall market.  A beta of 1.5 implies that the 

asset’s value will change by 1.5% for each 1% movement of the market (up or down), 

while a beta of 0.5 implies that the asset’s value will change by 0.5% for each 1% 

movement of the market (up or down). 
 

 

THE CAPITAL ASSET PRICING MODEL 

 

We are now in a position to define a model of expected return that links risk as measured 

by beta.  Higher (lower) beta stocks will have higher (lower) expected returns, where the 

expected return is given by Rf + i (E (Rm) - Rf)                       

 



  57 

 

 

 

The CAPM is an equation for a straight line, with intercept Rf and slope (Rm - Rf).  Rf  is 

the return on the risk-free asset, and i , the beta for asset i, determines where on the line 

asset i will land.  A few things of note: 

 

(7) Application of Using The CAPM For Capital Budgeting: Google’s beta is 

estimated to be 2.05.  If RM = .12, and RF = .035, calculate an estimate of the 

discount rate that Google’s should use for capital budgeting. 
 

:  E[RGoogle] = r = .035 + 1.08(.12-.035) = .1172 

 

This is the rate that would be used to discount the cash flows within Google, assuming 

that all of the projects within the company all share the same risk.  This is not likely to be 

the case for Google. 

 

 

 

 

 

 

 

 

 

Possible PRS questions. 

 

Generating Responses to Gambles A through F 

 

Which offers better diversification: forming a portfolio by adding the company 

Peanut Butter, Inc. to your holding of the company Jelly, Inc. or forming a portfolio 

by adding the company West Coast Sprouts, Inc. to your holdings of the company 

New York Deli, Inc? 

 

What is the main difference between gambling and investing? 
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Class Topic #8: Capital Structure 

Expected Class Time Is Three Sessions (Sessions 22, 23, and 24) 

Associated Reading: Text Chapters 13, 14, and 15 

 

We now shift from the investment decision to the financing decision.  Two questions are 

fundamental: (1) can the choice of financing instruments change the value of the firm, 

and (2) can the choice of dividend policy change the value of the firm. It turns out that 

there are limited opportunities to use the mix of financial instruments to increase firm 

value through the choice of financing instruments or through the choice of paying 

dividends. This implies that financial managers would be wise to spend most of their time 

managing the firm’s assets and little of their time with the financing of those assets.  

We’ll see why that’s true, and what those limited opportunities turn out to be. 

 

There are 24 key terms in this topic.  You should be able to define each of these in one 

or two sentences. 

 

financial decision perfect markets        financial leverage 

unlevered firm levered firm       leverage factor 

debt capacity market imperfections      Miller tax model 

arbitragers homemade leverage      dividend payout ratio 

transactions cost agency costs      information signaling 

dividend cash dividend      announcement date 

record date ex-dividend date      payment date 

bird-in-the-hand theory homemade dividend      stock split 

 

The course notes for this topic will illustrate 2 textbook formulas. 

 

VL = VU + (TC  D)            (14.1) 

 

New Stock Price = Old Stock Price * (Old # Shares/New # Shares)   (15.1) 

 

 

CLASS APPLICATIONS:WE’LL WORK OUT SOLUTIONS TO 13 QUESTIONS 

 

(1) Application of the difference between debt claims and equity claims.  The 

accounting T-Account below shows the most condensed form of the firm’s 

balance sheet.   

_______A__________________E_________ 

 

        Total Debt (Fixed Claims) 

 

 

 

 

    Total Assets  Total Equity (Residual Claims) 
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(2) Application of the NPV of A New Bond Issue:  When a firm issues bonds, they 

raise money today but have created a liability in the future.  Is the amount 

received today equal to, less than, or greater than the present value of the cash 

flows that must be paid to satisfy the bond’s promises?  Why? 

 

The NPV must be zero.  Why?  Suppose it’s not zero? 
 

Suppose NPV > 0. This implies the firm comes out ahead and investors behind. 

Suppose NPV < 0. This implies that investors come out ahead and the firm behind. 

Suppose NPV = 0. This implies that neither side comes out ahead or behind. 
 

Conclusion: Investors will not willingly enter a bad deal, nor will firms. Therefore 

issuing bonds neither adds to nor subtracts from firm value.  The present value of the 

inflows to bond investors just matches the cost of the bond (i.e., present value of the 

outflows. Does s also mean that issuing bonds does not have a impact on the risk of the 

firm?  The answer is no.  Read on. 

(3) Application of the Effect of Financial Leverage: Consider Deloitte, a firm with 

steady income and low aspirations.  Deloitte finances $1,000 of assets with 100 

shares of stock valued at $10 per share. Next consider Morgan, a firm identical 

to Deloitte in every way but with one exception -- Morgan also has $1,000 of 

assets but finances those assets with $500 of stock (50 shares outstanding at $10 

per share) and with $500 of debt that requires an interest payment of 10%. 

Compare the earnings per share of both firms at three different levels of 

earnings before interest and taxes (EBIT).  Assume no taxes. 

 

                                          Deloitte (100 shares)            Morgan (50 shares) 

Earnings before interest and tax  50 500 1,000   50 500 1,000 

Less interest expense 0 0 0   50 50 50 

Earnings before tax 25 125 1,125   -25 75 1,075 

Less taxes         

Net earnings (Net income)         

Earnings per share  0.25 1.25 11.25   -0.50 1.50 21.50 

 

(4) Application of the level of EBIT that makes EPS the same for both the levered 

and the unlevered firm.  Find that point. 
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(5) Application of the Effect of Financial Leverage on Earnings Per Share (EPS): 

Let’s extend the analysis in Application (3) to include the payment of corporate 

taxes at 34%. Taxes have the potential to play a role in the financial decision 

because interest payments on debt are a tax-deductible expense while dividend 

payments are not deductible.  Therefore firms with debt, all else equal, owe less 

in tax versus otherwise identical firms without debt.   

 

                                             Deloitte (100 shares)               Morgan (50 shares) 

Earnings before interest and tax      50 500 1,000   50 500 1,000 

Less interest expense 0 0 0   50 50 50 

Earnings before tax 25 125 1,125   -25 75 1,075 

Less taxes (34%) 8.50 42.50 382.50   0 25.50 365.50 

Net earnings (Net income) 16.50 82.50 742.50   -25 49.50 709.50 

Earnings per share  0.165 0.825 7.425   -0.50 0.99 14.19 

 

Implications: Morgan pays $17 less in tax compared with Deloitte. If the same situation 

repeats the following year, Morgan will once again save $17 in lower tax.  If debt 

financing is permanent, then the additional earnings come to the shareholders year after 

year forever. Saving $17 per year forever is an example of a perpetuity whose present 

value is $17 / 0.10 = $170 (using r = 10%).   

 

Instead of looking at the tax savings, we can look at the value of the levered firm in 

relation to the unlevered firm: 
 

VL = VU + (TC  D) => VL = VU + (0.34 * $500) => VL = VU + $170 

With permanent debt financing, Morgan (VL) is worth $170 more than Deloitte (Vu)

 The  

(6) Application of risk sharing between the firm’s shareholders and the firms 

bondholders.  Consider two cases: Case 1: A firm in a very strong financial 

position.  This firm has high current earnings, good financial prospects, and 

relatively low debt.  Case 2: A firm in a very weak financial position.  This firm 

has low current earnings, poor future prospects, and relatively high debt.  We’ll 

change the balance sheet in both cases by showing what happens when the value 

of the firm’s assets falls by $1 million, $2 million, and $3 million. 

 

Case #1       Case #2 

____A__________E_____   ____A_________E______ 

   $2.0 M in D        $8.0 M in D 

 

 

 $10 M       $8.0 M in E    $10 M    $2.0 M in E 
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OTHER FIRM FINANCING ISSUES 
 

When to Stop Borrowing: Since the use of debt decrease the tax bill, why don’t we 

witness 100% debt financing?  The answer is that there are also disadvantages to debt 

financing, especially large amounts of debt.  As discussed in Chapter 13, the risk to the 

bondholder’s claim begins to increase as debt usage becomes high, and the bondholder 

demands higher return to compensate for this risk.  At some point, the risk will become so 

great that the firm will not be able to afford to issue more debt.  Also, there are other 

costs associated with high debt usage, such as the costs associated with the greater 

chance of bankruptcy and the costs associated with the bankruptcy process itself.   

 

Agency Costs:  Recall that agency problems arise when groups who contract though the 

firm have objectives that are not aligned.  When debt is introduced in the firm, debt 

holders enter in as a third party.  The main objective of the debtholders, to maximize the 

probability that they will get their promised payments, may run counter to the objective 

of shareholder wealth maximization.  If the bondholders do not protect themselves 

adequately, then the shareholders can use debt to shift wealth from the debtholders to 

shareholders. Because debtholders are aware of this possibility, they as a group will 

impose restrictions upon the actions of the shareholders, especially when debt usage is 

high.  These restrictions, and the price of enacting them, are examples of agency costs. 

 

Other Conflicts within the Firm: Aside from the bondholders, other groups are 

susceptible to wealth reductions as a result of the use of debt financing and the threat of 

bankruptcy.  These are employees (labor unions), customers, and the community at large.   

 

 

THE DIVIDEND DECISION 

 

Dividends are distributions from corporate assets to the shareholders, and can be 

thought of as transfers of cash from inside to outside the firm.  As such, the decision to 

pay or not pay a dividend doesn’t appear to be an important component of firm value.  

But similar to the decision to issue debt, dividends may have an impact. 

 

Similar to the capital structure decision, we can analyze the dividend decision assuming 

perfect markets. Recall that in perfect markets where there are no frictions such as taxes, 

transactions costs, cost of information, bankruptcy, and also a world where investors can 

trade shares in any fraction such as buy 125.75 shares or sell 75.68 shares, and holding 

the investment decision constant, the decision to pay or not to pay a dividend cannot alter 

firm value.  But market imperfections such as taxes might change this conclusion. 
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(7) Application of the Dividend Payment Process: We can’t use Google this time 

because they don’t pay dividends. Let’s look at Microsoft.  Microsoft’s 

annual dividend is $0.52 per share per year paid on a quarterly basis (4 

payments of $0.13).  On December 12, 2009, Microsoft is scheduled to pay 

$0.13 per share to all of the shareholders on record as of November 15, 2009. 

What should happen to the price of Microsoft per share on November 15
th

? 

 

 Suppose that Microsoft trades at $30.00 per share. The dividend payment will cause the 

price per share to fall by (roughly) the amount of the dividend.  And so we would expect 

the price of Microsoft to be $29.90.  There are some other important details, such as the 

fact that it takes a few days for the record of the firm to remove the names and addresses 

of those who sell shares and add the names and addresses of those who buy shares.  For 

this reason, the stock trades with dividend three days prior to the date of record (August 

16), but then trades without the dividend.  This will provide enough time for the record to 

indicate correctly who received the dividend.  And so the stock price will all by the 

amount of the dividend on what is known as the “ex-dividend” date. 

 

 

 

 

 

 

 

 

 

(8) Application of the Skyhook Dividend Payment: Consider Skyhook, a firm 

with a simple balance sheet comprised of $40,000 in cash and $360,000 in 

other assets with no debt and 10,000 shares outstanding so that each share is 

worth $40.  Suppose the firm declares a cash dividend of $0.50 per share.  

Recreate the balance sheet after the dividend is paid. 
 

Move the dividend out of the cash account so that the cash in the firm declines to $35,000 

and the equity in the firm declines to $395,000.  Given 10,000 shares outstanding, the 

price per share declines to $39.50. 
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(9) Application of Reversing Skyhook’s Dividend: Suppose you own 100 shares 

of Skyhook, and decide that you’d rather not have the recently declared 

dividend of $0.50.  What can you do? 
 

 Invest the $50 dividend in additional shares of stock.  Because the stock price falls to 

$39.50, your $50 dividend check will purchase 1.26 new shares of stock, bringing your 

total shares to 101.26, and your total stock value to $4,000. 

 

 

 

 

 

 

 

 

 

 

 

 

 

(10) Application of Creating An Additional Skyhook’s Dividend: Suppose you 

own 100 shares of Skyhook, and decide that you’d rather have twice the 

dividend, or $1.00 per share.  What can you do? 
 

Sell enough shares to create the cash you need.  In this case, since you want an extra $50 

dividend, and since each share sells for $39.50, you’ll need to sell 1.26 additional shares, 

bringing in the $50 but reducing your stock investment to 98.74 shares or $3,900. 

 

 

 

 

 

 

 

 

 

DIVIDENDS IN IMPERFECT MARKETS 

 

As with capital structure, when the assumption of perfect markets is relaxed, the decision 

to pay or not pay dividends may change the value of the firm.  Although there is no 

federal tax advantage to paying dividends, there may be a personal tax disadvantage.  

Dividends are taxed as ordinary income such that investors get to keep only a fraction of 

the dividend.  If the taxes paid on ordinary income are more than the taxes paid on 

capital gains, there is a tax disadvantage to dividend payments.  Another argument for 

the relevancy of dividends is that managers may use the dividend decision to reveal 

information about the firm.  
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(11) Application of Paying Personal Tax On Skyhook’s Dividend:  How much of 

the $50 dividend paid by Skyhook would you keep if your personal tax rate 

is 34%? 
 

 Your dividend after tax can be calculated as the dividend before tax multiplied by (1-Tax 

Rate):   $33.00 =  $50.00 (1-.34) 

 

Now suppose that Skyhook pays no dividend so that the share price stays at $40 per 

share.  You therefore sell 1.25 shares to obtain your $50.  How much will you get to 

keep?  That depends on the price that you originally paid for the stock, and the tax rate on 

capital gains.  Suppose that the original price per share was $30.  In this case the capital 

gain is $10 per share ($40 - $30), or $12.50 on 1.25 shares.  If the capital gain rate is 

30%, then the total tax on the sale is $3.75 so that you get to keep $46. This suggests that 

from a tax point of view, dividends are bad. 

 

 

 

 

 

 

 

STOCK SPLITS 

 

Stock splits can be thought of as actions by the firm to increase or decrease the number 

of shares outstanding.  For example, a two-for-one stock split would double the number 

of shares that you own, while a one-for two stock split would halve the number of shares 

that you won.   Do either actions by themselves change the value of the shareholders 

holdings?   

 

(12) Application of Stock Splits: Suppose that Microsoft announces a two for 

one stock split, meaning that for each share owned, Microsoft will issue one 

additional share. At this time suppose Microsoft trades for $30 per share.  

Is this valuable?    

 

 We can determine the new stock price after the split as follows: 

 

New Stock Price = Old Stock Price * [Old # of Shares / New # of Shares]                (15.1) 

New Stock Price = $30 * [1/2] 

New Stock Price = $15 

 

The result is that after the 

 

e as many shares that are worth one half as much per share.   

(13) Application of Stock Splits: Suppose that Microsoft announces a one for 

two stock split, meaning that Microsoft will trade every two shares owned 

for one. At this time suppose Microsoft trades for $30 per share.  Is this 

valuable?    
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Work Space 
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Class Topic #9: International Finance 

Expected Class Time Is Two Sessions (Sessions 25 and 26) 

Associated Reading: Text Chapters 19 

 

We end the course with the special topic of international finance.  The principles we 

learned in the class can be applied to any economy such that, for example, NPV is still 

the capital budgeting rule of choice.  But there are new considerations that we have not 

yet had to think about such as different currencies and risks.   

 

There are 13 key terms in this topic.  You should be able to define each of these in one 

or two sentences. 

 

foreign exchange market black market spot market 

foreign exchange rate arbitrage purchasing power 

forward contract future market interest rate parity 

international CAPM political risk bankers acceptances 

letter of credit   

 

CLASS APPLICATIONS: WE’LL WORK OUT SOLUTIONS TO 8 QUESTIONS 

 

EXCHANGE RATES 

 

Currencies trade in foreign exchange markets, a market where the currency of one 

country is traded for the currency of another country.  We can turn the value of one 

currency into another by using the foreign exchange markets.  

 

(1) Application of Exchange Rates: Sam works and lives in the United States, but 

does business in countries all over the world.  Sam needs to know the value of the 

dollar against other world currencies. One of the products that Sam sells is in 

high demand in Asia. How much of the following three Asian currencies can be 

purchased for $1,000 U.S. dollars: the Hong Kong dollar, the Indian rupee, and 

the Japanese yen?  What is the value of 1,000 units of the same three Asian 

currencies in U.S. dollars?   Use the exchange rates in Table 19.1. 

 

  
 

Honk Kong dollars: $1,000 * 7.8121 = 7,812 Hong Kong dollars 

Indian rupee: $1,000 * 43.879 = 43,879 Indian rupees 

Japanese yen: $1,000 * 119.35 = 119,350 

 

 
 

Honk Kong dollars: 1,000 * 0.1280 = 128 U.S. dollars 

Indian rupee: 1,000 * 0.02279 = 2.78 U.S. dollars 

Japanese yen: 1,000 * .008379 = 8.379 dollars 
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(2) Application of Exchange Rates: Values in the foreign exchange market change 

constantly. This could be due to changes in the inflation rate in one country 

versus another, to changes in one country’s standing in the world versus other 

countries, or many other factors. Using current exchange rates, determine how 

much of the three Asian currencies can be purchased for $1,000 U.S. dollars and 

what is the value of 1,000 units of the same three Asian currencies in U.S. 

dollars?  

 

Honk Kong dollars: $1,000 * 7.8121 = 7,812 Hong Kong dollars 

Indian rupee: $1,000 * 43.879 = 43,879 Indian rupees 

Japanese yen: $1,00 

 

 

0 * 119.35 = 119,350 

 

Honk Kong dollars: 1,000 * 0.1280 = 128 U.S. dollars 

Indian rupee: 1,000 * 0.02279 = 2.78 U.S. dollars 

Japanese yen1,000 * .008379 = 8.379 dollars 

 

THE RELATIVE VALUE OF CURRENCIES 
 

Purchasing Power Parity:  A theory stating that the purchasing power of a currency in 

one country will have the same power when converted to another currency and spent in 

another country.   

 

While it’s true that the foreign exchange market can be used to allow any currency to 

purchase any good, do different currencies have different purchasing power?  Said 

differently, can the same good or the same basket of goods be cheaper in one currency 

versus another?  Let’s take a look by using a product that we all know about. 

 

(3) Application of Purchasing Power Parity: Does purchasing power parity hold in 

everyday life? For purchasing power parity to work, a person in one country 

should be able to (1) exchange their home currency for a foreign currency, and 

(2) use that foreign currency to purchase the same goods or basket of goods in 

another currency.   Does this work?  Why or why not?  Let’s look at the Big Mac 

example and see. 
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THE LAW OF ONE PRICE 

 

Remember the law of one price, which states that in perfect markets, competition will 

drive the price of two identical assets to be equal? This is a bit related to the issue of 

purchasing power parity above in that if this doesn’t hold, then profitable opportunities 

can present themselves.   

 

(4) Application of Arbitrage and the Law of One Price: Suppose that you’re a 

trader of gold, and that the price of gold is $900 per ounce in New York, is 625€ 

in Frankfort and that the exchange rate between dollars and Euros is $1.40 = 1 

€.  Does the law of one price hold in this example?  Can you profit from the 

situation? 
 

 

 

Note that the price of gold in Frankfort is $875 and so the market is not in equilibrium.  

To take advantage of this you want to buy gold in Frankfort and sell gold in New York.   

 

(1) Trade $875 for 625 € 

(2) Buy one ounce of gold in Frankfort. 

(3) Bring the gold to New York and sell it for $900 earning an arbitrage profit of $25 

 

 

 

 

 

 

 

 

 

(5) Application of Arbitrage and the Law of One Price: Suppose that you’re a 

trader of gold, and that the price of gold is $900 per ounce in New York, is 650€ 

in Frankfort and that the exchange rate between dollars and Euros is $1.40 = 1 

€.  Does the law of one price hold in this example?  Can you profit from this? 

 

 

 

Note that the price of gold in Frankfort is $910 and so the market is not in equilibrium.  

To take advantage of this you want to buy gold in New York and sell gold in Frankfort.   

 

(1) Buy an ounce of gold in New York for $900 

(2) Sell the gold in Frankfort for 650€ 

(3) Exchange 650€ for $910 dollars and earn an arbitrage profit of $10 

USING FUTURES CONTRACTS TO MANAGE FOREIGN EXCHANGE RISK 
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Firms that operate in different countries may choose to accept the risk of changes in 

foreign exchange rates.  More specifically, the firm will contract at one point in time, but 

then make payments and accept payments in another.  Changes in the foreign exchange 

rates can either add to or subtract from the value of the transaction.   

 

(6) Application of the Business Risk of Foreign Exchange 

 

Denver Products is a firm that specializes in distributing beer in the United 

States.  They have recently arranged to import a shipment of Kirin beer from 

Tokyo to be sold on the west coast.  Denver has agreed to purchase the beer for 

113 million yen and to sell the beer to a large retailer for $1 million.  Determine 

Denver’s profit if on the day of all transactions the “in US dollar” exchange rate 

is $0.008379 = 1 Yen.  

 Profit = $1,000,000 – (113,000,000 Yen * $0.008379) 

                           = $1,000,000 - $946,827 

 

 

 

 

                           = $53,137 

 

 

 
 

(7) Application of the Impact of Time to the Risk of Foreign Exchange 
 

Denver Products is a firm that specializes in distributing beer in the United 

States.  They have recently arranged to import a shipment of Kirin beer from 

Tokyo to be sold on the west coast.  Denver has agreed to purchase the beer for 

113 million yen and to sell the beer to a large retailer for $1 million.  While the 

deal is made today, payments and receipts will not occur for 90 days.  Determine 

Denver’s profit if on the day of all transactions the “in US dollar” exchange rate 

is $0.0089 = 1 Yen.  
 
 

  

 

 Profit = $1,000,000 – (113,000,000 Yen * $0.0089) 

Repeat the calculation for profit if at the time of all payments the exchange rate 

should fall to $0.0079. 

                    = $1,000,000 - $1,005,700 

                           = -$5,700 

 

Profit = $1,000,000 – (113,000,000 Yen * $0.0079) 
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HEDGING FOREIGN EXCHANGE RISK 

 

Any business that sells products in different currencies is subject to foreign exchange 

risk.  Many of these businesses are not foreign exchange experts and therefore choose 

not to accept this risk.  Futures markets allow for the management of foreign 

exchange, where a futures contract in foreign exchange is an agreement today to 

exchange currencies in the future.  

 
 

(8) Application of Hedging Foreign Exchange Risk: Return to Denver Products and 

the import of Kirin beer from Japan described above. Below are futures prices 

between dollars and yen that exist at the time the arrangement of the Japanese 

importing deal is made.  Using the futures data below, show how the futures 

market can be used to eliminate the foreign exchange risk faced by Denver. 

Remember that all payments will not occur for 90 days. 

 

   Maturity   Futures Exchange Rate 

   30 Days    0.00841 

   90 Days    0.00848 

   180 Days    0.00858 
 

 

Profit = $1,000,000 – (113,000,000 Yen * $0.00848) 

          = $1,000,000 - $958,240 

          = $41,760 

 

 

 

 

 

 

 

This is $11,377 less than the profit from the current exchange rate.   
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