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•   eText Features  —Keep students engaged  
in learning on their own time, while helping them achieve 
greater conceptual understanding of course material  
through author-created solutions videos and animations.

• Dynamic Study Modules—Work by continuously assessing 
student performance and activity, then using data and analytics to 
provide personalized content in real time to reinforce concepts 
that target each student’s particular strengths and weaknesses.

•   Learning Catalytics—Generates classroom 
discussion, guides lecture, and promotes  
peer-to-peer learning with real-time analytics.  
Now, students can use any device to interact in 
the classroom.

•   Hallmark Features—Personalized Learning Aids, like  
Help Me Solve This, View an Example, and instant feedback 
are available for further practice and mastery when students 
need the help most!

•   Worked Solutions—Provide step-by-step explanations  
on how to solve select problems using the exact numbers 
and data that were presented in the problem. Instructors  
will have access to the Worked Solutions in preview and 
review mode.

•   Algorithmic Test Bank—Instructors have the ability 
to create multiple versions of a test or extra practice  
for students.
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•   Mobile Ready—Students and instructors can access 
multimedia resources and complete assessments right  
at their fingertips, on any mobile device.

•   Financial Calculator—The Financial Calculator is available 
as a smartphone application, as well as on a computer, and 
includes important functions such as cash flow, net present 
value, and internal rate of return. Fifteen helpful tutorial  
videos show the many ways to use the Financial Calculator  
in MyFinanceLab.

•   LMS Integration—Link from any LMS platform to access 
assignments, rosters, and resources, and synchronize MyLab 
grades with your LMS gradebook. For students, new direct, single 
sign-on provides access to all the personalized learning MyLab 
resources that make studying more e�cient and e�ective.

•   Reporting Dashboard—View, analyze, and report 
learning outcomes clearly and easily. Available via the 
Gradebook and fully mobile-ready, the Reporting 
Dashboard presents student performance data at  
the class, section, and program levels in an accessible,  
visual manner.

•   Adaptive Study Plan—Assists students in monitoring 
their own progress by o�ering them a customized study 
plan powered by Knewton, based on Homework, Quiz, 
and Test results. Includes regenerated exercises with 
unlimited practice and the opportunity to prove mastery 
through quizzes on recommended learning objectives.
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using the Power tools of Finance

thE studEnt FrOnt And CEntEr

Designed for the nonfinance major, Financial Management: Core Concepts structures a student-
centric learning environment built around three major competencies:

■ Using tools
■ Making connections
■ Studying for success

8

Early tVm tools. The author identifies the key 
concepts of finance as “tools.” Students first 
need to learn how to use these tools of finance 
before they can apply them to larger problems. 
That’s why the author drills down to basics 
quickly by developing time value of money (TVM) 
concepts and interest rates early in the course.

4.3 •  Present Value of an Annuity 89

Appendix 4 provides PVIFAs for a set of payments (n) and interest or discount 
rates (r).

The annuity equations for present value and future value are straightfor-
ward. Just as in Chapter 3, we have one equation and four variables, and to 
solve for any one of the four variables, we must know the other three. Example 
4.2 shows a present value problem solved with the three methods introduced 
in Chapter 3.

ExAMPLE 4.2  Making retirement golden (present value 
of an annuity)

Problem Ben and Donna determine that upon retirement they will need to 
withdraw $50,000 annually at the end of each year for the next thirty years. They 
know that they can earn 4% each year on their investment. What is the present 
value of this annuity? In other words, how much will Ben and Donna need in 
their retirement account (at the beginning of their retirement) to generate this 
future cash flow?

Solution In this problem, we assume that Ben and Donna need to have the 
present value of the thirty-year annuity in their account at the start of their  
retirement, even though they will not make the first withdrawal of $50,000 until 
the end of the first year of retirement. They will make thirty withdrawals from 
this account during retirement. The investment rate is 4%. It is the same as the 
discount rate for the future payments of $50,000 that will come at the end of 
each year for the next thirty years. The known variables are r = 4%, n = 30, and 
PMT = $50,000. Solve for PV.

method 1 Using the equation

First, calculate the PVIFA value for n = 30 and r = 4%:

1 − 31>(1 + 0.04)304
0.04

=
31 − (0.308319)4

0.04
= 17.292033

Then multiply the annuity payment by this factor:

PV = $50,000 × 17.292033 = $864,601.67

method 2 Using the TVM keys

Again, the calculator must be in END mode so that you treat the payments 
as an ordinary annuity. Set the calculator for an ordinary annuity (END 
mode). Then

Input 30 4.0 ? -50,000 0

Key N I/Y PV PMT FV

CPT     864,601.67    

MyFinanceLab Video
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Later Application and Visual Links.  
Students soon begin to see just how 
powerful these tools are. They learn 

to forge links between 
basic principles and 
new applications.  
A tool icon alerts 
students when a new 
tool is introduced 
and when a tool can 
be applied in a new 
situation.

Chapter 6  •  Bonds and Bond Valuation150

Method 1: Using the equation Let’s now proceed through the four main steps 
in pricing a bond. You may want to refer to Figure 6.2 as you read through the 
discussion.

Step 1 is to lay out the timing and amount of the future cash flows promised. 
The first future cash flow we need to determine is the annual interest payment. 
Here it is the coupon rate of 6.5% times the par value of the bond. We will use 
$1,000 as the par value of this bond:

annual coupon or interest payment = $1,000 × 0.065 = $65.00

The second future cash flow that we need to determine is the payment of 
the par value or principal—in this case, the $1,000 par value of the bond—at 
the maturity date of July 15, 2018. Recall from Chapter 4 that this payment is 
one method of paying back a loan: interest as you go and principal repaid at 
maturity.

We can set out the future cash flow as shown in Figure 6.3. Note that in the 
time line T0 represents the original issue date of July 15, 2008, and T1 is the first 
annual coupon payment date of July 15, 2009. The annual payments continue for 
ten years, with T10 being the last payment on July 15, 2018. This point is a moment 
of recognition in which we can apply previously learned concepts: the coupon 
payments constitute an annuity stream, the same amount at regular intervals.  
The principal or par value of $1,000 also pays out at maturity. Here we recognize 
another key concept: the final amount is a lump-sum payment. So we now have 
the promised set of future cash flows for the Merrill Lynch bond.

Step 2 is to determine the appropriate discount rate for the cash flow. We 
will jump to the answer now and use the yield of 5.30% from the bond data 
in Table 6.1. Later we will develop the concepts behind an appropriate dis-
count rate.

For step 3, we now apply two of the time value of money equations to find 
the present value of the lump-sum principal and the annuity stream of coupons. 
Because we know that the coupon payments constitute an annuity stream, we use 
the equation for the present value of an annuity from Chapter 4. To value the par 
value, we use the equation for the present value of a lump-sum payment from 
Chapter 3. So

Figure 6.2 How to price a 
bond. 1. Lay out the

timing and
amount of the
future cash
flows promised.

2. Determine
the appropriate
discount rate
for the cash
flows.

3. Find the
present value
of the
lump-sum
principal and
the annuity
stream of
coupons.

4. Add the
present
value of the
lump-sum
principal and
the present
value of the
coupons to get
the price or
value of the
bond.

Figure 6.3 Future cash flow 
of the Merrill Lynch bond.
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Problem solving: technology tools  
and the three-methods Approach
The author helps students develop their skills  
in problem solving by using a three-pronged  
approach that shows there are several paths to 
the same destination.

9

Equation. He presents the equation and solves the 
problem mathematically.

Calculator. He then solves the problem using a financial 
calculator, explaining the key strokes. The answer is  
displayed in red on the appropriate calculator key.

spreadsheet. For some examples, an Excel® solution is 
added. The author explains the basic spreadsheet vari-
ables and how to set up the application.

the Overall intent? To develop in the student an intuition about which problem-
solving approach works best for a particular problem—in other words, to develop an 
informed “do-it-yourself” attitude toward the tools of technology.

Chapter 3 • The Time Value of Money (Part 1)66

Example 3.4 illustrates a future value problem that at first looks like a present 
value problem. It shows how important it is to understand where the unknown 
amount is in relation to time.

EXAMPLE 3.4 Let’s make a deal! (future value)

Problem In 1867, Secretary of State William H. Seward purchased Alaska from 
Russia for the sum of $7,200,000, or about two cents per acre. At the time, the deal was 
dubbed Seward’s Folly, but from our vantage point today, did Seward get a bargain 
after all? What would it cost today if the land were in exactly the same condition as it 
was 148 years ago and the prevailing interest rate over this time were 4%?

Solution At first glance, it seems as if we have a present value problem, not a 
future value problem, but it all depends on where we are standing in reference to 
time. Phrasing this question another way, we could ask, “What will the value of 
$7,200,000 be in 148 years at an annual interest rate of 4%?” Restated this way, we 
can more easily view the problem as a future value problem. A time line is par-
ticularly helpful in this instance. We can show the 148-year span from T-148 to T0 
or from T0 to T148.

method 1 Using the equation

 FV = PV × (1 + r)n = $7,200,000 × 1.04148

 = $7,200,000 × 313.8442 = $2,389,278,156

method 2 Using the TVM keys

Input 148 4.0 27,200,000 0 ?

Key N I/Y PV PMT FV

CPT         2,389,278,156

method 3 Using a spreadsheet

T–148

T0 n = 148 years

T0

T148

FV ?
r = 4% growth rate

PV = $7,200,000

=FV(B1,B2,B3,B4,B5)fx

Use the future value function to find the price of
Alaska ifpurchased today instead of148 years ago.

Rate

Nper

Pmt

Pv

Type

Fv $2,389,278,156

0

7,200,000.00)($

0

148

0.04

6

5

4

3

2

1

A B C D E

B6

MyFinanceLab Video
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Russia for the sum of $7,200,000, or about two cents per acre. At the time, the deal was 
dubbed Seward’s Folly, but from our vantage point today, did Seward get a bargain 
after all? What would it cost today if the land were in exactly the same condition as it 
was 148 years ago and the prevailing interest rate over this time were 4%?

Solution At first glance, it seems as if we have a present value problem, not a 
future value problem, but it all depends on where we are standing in reference to 
time. Phrasing this question another way, we could ask, “What will the value of 
$7,200,000 be in 148 years at an annual interest rate of 4%?” Restated this way, we 
can more easily view the problem as a future value problem. A time line is par-
ticularly helpful in this instance. We can show the 148-year span from T-148 to T0 
or from T0 to T148.

method 1 Using the equation

 FV = PV × (1 + r)n = $7,200,000 × 1.04148

 = $7,200,000 × 313.8442 = $2,389,278,156

method 2 Using the TVM keys

Input 148 4.0 27,200,000 0 ?

Key N I/Y PV PMT FV

CPT         2,389,278,156

method 3 Using a spreadsheet

T–148

T0 n = 148 years

T0

T148

FV ?
r = 4% growth rate

PV = $7,200,000

=FV(B1,B2,B3,B4,B5)fx

Use the future value function to find the price of
Alaska ifpurchased today instead of148 years ago.
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With the real World. “Finance Follies” capture some fascinating examples of 
current and historical scandals and manias and give the student context for the  
necessity of studying finance.

1.9  •  Corporate Governance and Business Ethics 19

Finance FOLLies

Between October 2007 and October 2008, financial 
markets in the United States lost more than 40% of 
their value, and several financial institutions collapsed 
or were swallowed up by healthier firms. This “perfect 
storm” of mortgage defaults, a housing market collapse, 
lack of appropriate regulation and oversight, and a ma-
jor international credit freeze led to the worst financial 
meltdown since the Great Depression of the 1930s.

We can find the seeds of this financial debacle in 
the housing market, but the soil in which they were 
planted had been prepared for a long time. In the 1980s, 
a new philosophy that the capital markets worked best 
when regulations were removed became the prevail-
ing paradigm. Over the next twenty years, a slow and 
deliberate dismantling of regulations surrounding the 
financial markets took place. The central ideas behind 
this deregulation were that government is the problem 
rather than the solution and that if we remove the gov-
ernment from the market, free competition will effi-
ciently allocate resources for a stronger economy.

A key catalyst for the meltdown was the disman-
tling of the Glass-Steagall Act (officially called the 
Banking Act of 1933). In 1999, the Gramm-Leach-
Bliley Act overturned segments of Glass-Steagall that 
prevented investment banks from competing with com-
mercial banks in areas like mortgage lending. Later the 
SEC would relax requirements on investment banks 
regarding the amount of borrowing in which they could 
engage, and the race was on to sell more and more 
mortgages.

Historically, commercial banks financed home 
mortgages with funds from their depositors—a limited 
supply of money. Banks rationed credit to customers 
with higher incomes and solid credit histories. Most 
individuals or couples who could qualify for a standard 
mortgage could get a conventional loan to buy a house, 
and defaults were low. With new competition and 
looser regulations, mortgage originators faced a choice: 
continue lending through conventional loans to quali-
fied applicants or lower the qualifying standards with 
new, unconventional loans and risk higher defaults. 
Because mortgage originators could eliminate most 
risk by selling off the mortgages—which they repack-
aged and sold as securities—they naturally chose the 
latter course.

With relaxed loan qualifications, red-hot demand 
heated up the residential housing market. Many indi-
viduals found themselves in the middle of the American 

dream that they thought they might never realize—a 
new home—but the new home often brought with it an 
unconventional loan. The industry collectively called 
these unconventional loans “subprime” loans because 
the initial monthly payment on the loan in the first few 
years was well below that of a conventional mortgage 
loan. The interest rate on subsequent payments, how-
ever, would increase well above that of a standard loan. 
So a new homeowner might enjoy relatively low mort-
gage payments in the first couple of years only to face 
a large increase when the financial institution reset the 
interest rate. In many of these loans, the cost jumped by 
more than $500 per month.

When the loan payments jumped, many mortgage 
holders could no longer afford to stay in their homes. 
The default rate rose to over 20% on these loans, which 
is much higher than the typical 1% to 3% default rate 
on conventional loans. Normally, the bank would sim-
ply repossess the home, sell it, and recover the loan. But 
with a glut of houses on the market, the housing market 
collapsed, and prices fell. The banks could not sell these 
houses at any price near the value of the loan.

In addition, knowing that the potential for default 
was higher on these subprime loans, many banks par-
ticipated in so-called collateral debt contracts, which 
were designed as insurance against falling housing 
prices and mortgage defaults. These contracts eventu-
ally wound up nearly worthless as insurance against 
the defaulting mortgages. In the end, banks ended up 
holding illiquid assets of diminishing value that dried 
up their ability to make loans, thus freezing the credit 
markets.

The collapse of the mortgage markets was the first 
in a set of dominoes that would eventually lead to a 
significant fall in the equity markets. Indexes like the 
Dow Jones Industrial Average fell from a high of 14,164 
in October 2007 to a low of 6,726 in March 2009—a 
loss of more than 50%. This plummet in  equity markets 
was worldwide due to the interconnected  nature of the 
global financial markets. Large banks like Citigroup, 
mortgage brokers like Countywide Financial, and 
 investment banks like Lehman Brothers and Bear 
Stearns either failed or were bailed out by the govern-
ment because their failure posed unacceptable risks to 
the financial system. Both Main Street and Wall Street 
felt the sting of the massive losses.

In February 2009, Congress approved a $789 
 billion economic recovery package in a targeted effort 

The Financial Meltdown of 2008
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8.2 risk (certainty and Uncertainty)
We can define risk in terms of uncertainty. Certainty is knowing what is going to 
happen before it happens. Uncertainty is the absence of knowledge of the actual 
outcome of an event before it happens. For example, in a horse race with ten 
horses in the field, we cannot know the winner for certain before the race takes 
place. Although one horse might be a heavy favorite, there is the real possibility 
that another horse could pull an upset and win the race. There are ten potential 
winners for the race, and we cannot predict for certain which horse will win. 
When there is more than one potential outcome of an event, there is uncertainty, 
and if we pick the wrong horse, we lose our bet. You may wonder if gambling is 
much like investing. To see an evaluation of how gamblers and investors approach 
risk and return, see the “Finance Follies” feature below.

Risk is a measure of the uncertainty in a set of potential outcomes for an 
event in which there is a chance of some loss. If there is no uncertainty, there is 
no risk, and we can say that the event is risk-free. Consider a three-month U.S. 
Treasury bill. When an investor buys a Treasury bill at a discount (pays less than 
the payoff at maturity) with a face value of $10,000, we know the future payoff 

In the classic 1994 film Forrest Gump, the intellectually 
challenged hero becomes fabulously rich after making 
early investments in “some fruit company” that turns 
out to be Apple. As you read this chapter, many of you 
may wonder whether careful calculations of risk and 
return are any more likely to lead to successful invest-
ments than mere instinct and hunches. Isn’t investing 
just a form of gambling anyway?

Investors and gamblers approach risk and return in 
fundamentally different ways:

1. In gambling, the odds are against you; in investing, 
they are in your favor. Except for poker, the gambler 
plays against the house. If you sit at the casino table 
long enough, you are guaranteed to lose money. If 
you invest long enough in the stock markets, how-
ever, you can earn (historically speaking) roughly 
6% to 10% a year.

    Even if you’re clever enough to get to the point 
that you can count the cards and start to win 
more consistently in gambling, you’ll find yourself 
banned from the casino. The house wants only 
players who are willing to go up against the math-
ematical odds, not players with skill. Vegas wasn’t 
built on winners.

2. Gamblers seek fast gains; investors are (usually) 
patient. Gamblers want instant gratification and 

hope for a high return in a short time, which is a 
possible, but unlikely outcome. Investors realize 
that investing is a long-term effort that allows for 
time to grow money and make adjustments along 
the way. In general, gamblers want to double or 
triple their money quickly, but that rarely hap-
pens. It can happen with a slower investment 
process in which time builds value. Although 
some investors do treat the market like a casino 
through speculative investments, most do not and 
choose the duller, but safer route of long-term 
investing.

3. In gambling, if you lose, your money is gone; in 
investing, when share prices fall, you still own the 
stock. Games of chance are all or nothing. If you 
lose, you lose 100% of what you bet. Investment 
losses are usually partial and often temporary. 
Unless every company in your portfolio goes 
bankrupt, you will not lose all your money.

In a nutshell, investing is a matter of skill, and gam-
bling is a matter of luck. Therefore, no rational person 
will use gambling as more than entertainment. The 
risk-and-return models that you will study in this chap-
ter really do make sense. In the final analysis, gambling 
can be dangerous to your wealth, but prudent investing 
can enhance it.

“Dangerous to Your Wealth”: Is Investing Just Gambling?

Finance FOLLies
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mutual fund grows at 5.5% annually, the large capital mutual fund  
grows at 9.5% annually, the small capital mutual fund grows at 12.0%  
annually, and the real estate trust fund grows at 4.0% annually. Using a 
spreadsheet, calculate the end-of-year balance for the portfolio with the 
assumption that no more funds will be deposited into any of these  
accounts. How long until they reach the $2,000,000 goal?

  2. Changing future value growth rates. Sunshine Growers produces Christmas 
trees and is trying to determine the optimal harvest time for the trees. Trees 
sell for $5 per foot. The trees grow at the following rate after planted as 
seedlings that are 1 foot tall: first three years, 60% growth rate; second three 
years, 40% growth rate; all future years, 20% growth rate. The cost to main-
tain a tree increases each year. The first year the maintenance cost is $3.00 
per tree. The maintenance costs grow at a rate of 30% per year. When is the 
optimal time to harvest the trees? Using a spreadsheet, calculate the revenue 
each year if Sunshine Growers harvests the trees that year and subtract the 
accumulated costs of maintenance to find the gross profit for the year. At 
what height (year) do the trees produce the highest gross profit?

Mini-case

Richardses’ Tree Farm, Inc.: The Continuing Saga
Richardses’ Tree Farm, Inc. is doing well after its  
incorporation. Jake Richards, president, chief of  
operations, and majority shareholder, currently has a 
planting of 10,000 three-year-old Japanese dogwood 
trees in a recently introduced pink-flowered variety. 
Richards can sell this type of tree at a higher price 
than the more common white-flowered variety. The 
trees are now 6 feet tall on average and can command 
$24 each. At present, Richards has priced 8-foot trees 
at $34 and 10-foot trees at $40. Landscape contractors 
avoid trees larger than 10 feet tall because they are dif-
ficult to transplant successfully. With average weather, 
the 6-foot trees will be 8 feet tall in three years and 10 
feet tall in six years.

Jake has to make financial decisions almost every 
day. Today’s decision involves present value and future 
value computations, which Jake learned as a student 
at Oregon State University. He wants to know if he 
should sell the trees immediately at 6 feet tall, three 
years from now at 8 feet tall, or six years from now at 
10 feet tall.

Size Age
Current 

Market Value

 6’ 3 years $24.00

 8’ 6 years $34.00

10’ 9 years $40.00

Questions
  1.  Because of inflation, Jake expects the price at which 

he can sell the trees to increase by 3% per year. 
What price does he expect to receive if he keeps the 
trees until they reach 8 feet or 10 feet tall?

  2.  If Jake discounts the future price of the trees at 
10% per year, what is the present value of their 
future prices?

  3. Using the time value of money equation, com-
pute the growth rate of the trees between the 
third year and the sixth year and between the 
sixth year and the ninth year.

  4. When should Jake sell the trees?
 5. Challenge question. A major landscape contractor 

who has bid successfully on a large-scale Boston 
beautification and urban greening project has  
offered to buy all 10,000 flowering dogwood 
trees at a price of $28,000, payable immediately. 
However, the contractor does not need the trees 
for three years. If Jake accepts, he will be obliged 
to deliver 10,000 trees three years from today. If 
anything should happen to his own crop, he would 
need to buy trees on the open market at the prevail-
ing price, which might be higher or lower than the 
price estimated in Question 1. Should Jake accept 
the offer if his required rate of return is 10%? Hint: 
What is the present value of the price he expects 
to receive for the trees three years in the future? 
Discount the price at 10%.

This mini-case is available  
in MyFinanceLab.
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With Careers. “putting Finance to Work” answers 
a question students often ask: “Why do I need to take 
a finance course, anyway?” These snapshots of widely 
varied careers show that specific finance concepts are 
used in many different career paths.
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The quality of short-term financial 
plans and forecasts depends com-
pletely on the quality of information 
that goes into them. The cash flow 
forecast requires us to know what 
inventory we have on hand, where it 
is, how long we expect to hold it  
before we sell it, and how long it 
takes us to replace it. It requires 
us to know how much money our 
customers owe us and when we ex-
pect them to pay. The sales forecast 
requires data on what we sold recently, what we sold in 
the same period last year, and what trends are developing. 
For a company like McDonald’s that handles thousands of 
transactions a minute in every corner of the globe, an ap-
parently simple question such as “How much cash do we 
have on hand?” is not that simple.

These data requirements present a challenge even for 
relatively uncomplicated businesses that manufacture just 
a few products like furniture or that retail a single prod-
uct like automobiles. For a company such as Procter and 
Gamble that manufactures an array of consumer products 
from many different raw materials in many locations or 
for a retailer such as CVS or Walgreen’s that seems to sell 
everything from alarm clocks to zinc tablets, the problem 
stretches the imagination. Without such information, our 
plans and forecasts are little more than a shot in the dark.

Fortunately, financial executives can usually retrieve 
accurate and timely data with a few keystrokes or clicks of 
the mouse. Business software can produce many types of 
reports, including financial statements. Financial planners 
can enter various assumptions to turn reports into fore-
casts, budgets, and pro forma financial statements. They 
can modify critical assumptions to analyze hypothetical 
scenarios.

It’s clear that a company’s information is one of 
its most important assets. The vital tasks of storing, 

protecting, transmitting, and re-
trieving such information lie in 
the realm of information technol-
ogy, or IT. Those who work in the 
management of information go by 
many names, including systems 
analysts, business analysts, infor-
mation technology specialists, in-
formation managers, and database 
managers. Whatever we call them, 
their role is critical to an organi-
zation’s financial management. 

They design, develop, implement, and support the sys-
tems that make this information usable, retrievable, and 
secure. Depending on their area of specialization, they 
may design or adapt software to specific requirements, 
and they can play a key role in choosing and supporting 
hardware to run the systems. Because they work closely 
with managers and staff in the major business functions 
such as marketing, operations, accounting, and finance, 
IT specialists must have a good understanding of those 
functions and their needs. Often, different functions such 
as finance and marketing will need the same information, 
but in different formats.

College students who major in computer science, 
computer engineering, or management information sys-
tems prepare for careers in information technology. Some 
schools offer information technology as a concentration 
within the business major. These programs, and others 
with similar names, overlap considerably, but computer 
science and computer engineering programs usually re-
quire more mathematics and science, while management 
information systems programs require more business 
courses, especially in accounting, economics, and finance.

IT specialists typically enjoy excellent salaries and 
job mobility as well as nonmonetary rewards. Those 
who quickly resolve hardware and software problems for 
stressed-out coworkers earn their undying gratitude.

Information Technology

pUtting Finance tO WOrk

Example 12.2 reflects the finance manager’s best estimates given inputs from 
marketing and the company’s history. The funding of the $500,000 capital project 
will come from a variety of sources (mainly new debt and cash retained through op-
erations), and the pro forma balance sheet reflects the outside funding needed if the 
company does not plan to increase equity funding through sale of common stock. 
To see all the sources and uses anticipated for the coming year, the company pre-
pares a pro forma statement of cash flow. Although we will not build the pro forma 
statement of cash flow step by step, Figure 12.7 shows the one for Bridge Water 
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thE studEnt FrOnt And CEntEr

studying for success
For the student on the Go. tear-out summary 
Cards for every chapter provide instantaneous 
mini-reviews. In addition to summarizing the 
main points of the chapter, these portable study 
aids include mathematical notation, calculator 
keys, and key equations, all great to read over 
right before an exam!

For the student Who Wants Practice. The book 
features approximately 400 end-of-chapter 
problems and 180 conceptual questions. 
Advanced spreadsheet problems appear at 
the end of most chapters for more flexibility in 
assigning problems for individuals or teams.

Chapter 3

The Time Value of Money (Part 1)

AT A GLANCE

LO1  Calculate future values and understand compounding.

LO2  Calculate present values and understand discounting.
Present value is the value today of tomorrow’s cash flow. You 
can determine the equivalent value of a future value in today’s 

dollars by discounting the future value back to the present.

The time value of money equation is robust in that it can be 
arranged to find each of the four different variables (future 
value, present value, waiting time or time to maturity, and 
interest rate) and thus answer a series of different questions. 

Future value is the value of an asset at a specific point in time in 
the future that is equivalent in value to a specific amount today. 
There is a direct relationship between the future value of an 

asset and the asset’s present value, growth rate, and time to the 
future point. Future values grow faster and faster due to interest 
earning interest, a phenomenon called compounding of interest.

To find the interest rate, you need the present value, the future 
value, and the number of periods. To find the waiting time, 
you need the present value, the future value, and the interest 
rate.

LO5  Explain the Rule of 72, a simple estimation of doubling values.

LO3  Calculate implied interest rates and waiting time from the time value 
of money equation.

The Rule of 72 allows you to determine how long it takes to 
double your money at a specific interest rate. It is a simple 

approximation method in which 72 is divided by the interest 
rate to find the number of years it takes to double your money.

LO4  Apply the time value of money equation using formula, calculator, and spreadsheet.

There are four ways to find solutions to time value of money 
problems, using the different formats of the equation, TVM 
keys on a calculator, a spreadsheet function, or tables. There 

are problems with tables due to rounding and limited values 
for combinations of interest rate and time.

Today

PV present value * (1 + growth rate)n = FV

Future date (n)

FVPV =
(1 + discount rate)n

future value
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Chapter 3  •  The Time Value of Money (Part 1)

for interest rates between 2% and 30%. To find the length of time it takes to dou-
ble your money, just divide 72 by the interest rate. So in our example the answer is 
72>8 = 9, or approximately nine years. Table 3.3 gives the doubling period using 
the equation and the Rule of 72. As Table 3.3 illustrates, the Rule of 72 is fairly  
accurate for the middle range of interest rates. It overestimates the time it takes to 
double below 8% and underestimates over 8%.

You can also use the Rule of 72 to determine the rate at which you will need 
to invest your money to have it double over a specific time period. To find this  
answer, just divide 72 by the time horizon. The answer is the interest rate. What 
rate is necessary to double your money in six years? The answer is 72/6 = 12, or 12%.

Table 3.3 Doubling Time in Years for Given Interest Rates

 
Interest Rate

Doubling by  
Rule of 72

Doubling by  
Equation

 
Difference

 2% 36.00 35.00   1.00

 4% 18.00 17.67  0.33

 6% 12.00 11.90  0.10

 8%  9.00  9.01  0.01

10%  7.20  7.27 −0.07

12%  6.00  6.12 −0.12

14%  5.14  5.29 −0.15

16%  4.50  4.67 −0.17

18%  4.00  4.18 −0.18

20%  3.60  3.80 −0.20

24%  3.00  3.22 −0.22

30%  2.40  2.64 −0.24

To review this chapter, see the Summary Card at the end of the text.

key terMs
compounding, p. 89
compound interest, p. 84
discounting, p. 89
discount rate, p. 89
future value (FV), p. 83
future value interest factor (FVIF), p. 85
growth rate, p. 85

lump-sum payment, p. 83
present value (PV), p. 89
present value interest factor  
  (PVIF), p. 89
Rule of 72, p. 99
time line, p. 91
time value of money (TVM), p. 83

QuestiOns
 1. What is the time value of money?
 2. Discuss the equation method used to determine future values. What is 

compound interest?
 3. What is a growth rate? How can you explain the relationship between a 

growth rate and a future value interest factor?
 4. How can the investor calculate the present value of money by using the 

discounting concept?
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QuestiOns
 1. What is the time value of money?
 2. Discuss the equation method used to determine future values. What is 

compound interest?
 3. What is a growth rate? How can you explain the relationship between a 

growth rate and a future value interest factor?
 4. How can the investor calculate the present value of money by using the 

discounting concept?
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12

For students with test Anxieties. “Prepping for 
Exams” is designed for those students who worry about 
how well they will do on the finance exam. To build  
confidence and expose students to the types of problems 
they will see on some exams, multiple-choice questions 
at the end of each chapter are pulled directly from the 
test bank. Answers are printed in the back of the book in 
Appendix 5.

Prepping for Exams 173

  3. When we talk about the yield of a bond, we usually mean the yield to 
maturity of the bond. Why?

  4. Does a zero-coupon bond pay interest?
  5. If a zero-coupon bond does not pay coupons each year, why buy it?
  6. How does the potential for default of a bond affect the yield of the bond?
  7. Why are some bonds sold at a premium, some at par value, and some at 

a discount?
  8. How does collateral impact the price of a bond?
  9. What role do Moody’s, Standard & Poor’s, and Fitch’s bond ratings play 

in the pricing of a bond?
  10. What must happen for us to call a bond a “fallen angel”?

prepping FOr eXaMs

 1. Five years ago Thompson Tarps, Inc. issued twenty-five-year 10% annual cou-
pon bonds with a $1,000 face value. Since then, interest rates in general have 
risen, and the yield to maturity on the Thompson Tarps bonds is now 12%. 
Given this information, what is the price today for a Thompson Tarps bond?
a. $843.14
b. $850.61
c. $1,181.54
d. $1,170.27

 2. Endicott Enterprises, Inc. has issued thirty-year semiannual coupon bonds 
with a face value of $1,000. If the annual coupon rate is 14% and the current 
yield to maturity is 8%, what is the firm’s current price per bond?
a. $578.82
b. $579.84
c. $1,675.47
d. $1,678.70

 3. Benson Biometrics, Inc. has outstanding $1,000 face value 8% coupon bonds 
that make semiannual payments and have fourteen years remaining to matu-
rity. If the current price for these bonds is $1,118.74, what is the annualized 
yield to maturity?
a. 6.68%
b. 6.67%
c. 6.12%
d. 6.00%

 4. Delagold Corporation is issuing a zero-coupon bond that will have a maturity 
of fifty years. The bond’s par value is $1,000, and the current yield on similar 
bonds is 7.5%. What is the expected price of this bond using the semiannual 
convention?
a. $25.19
b. $250.19
c. $750.00
d. $1,000.00

 5. From 1980 to 2013, the default risk premium differential between Aaa-rated 
bonds and Aa-rated bonds has averaged between  .
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interest?
rate?
future

investor
concept?

Problems 75

prObLeMs
  1. Future values. Fill in the future values for the following table

 a. using the future value formula, FV = PV × (1 + r)n.
 b. using the TVM keys or function from a calculator or spreadsheet.

Present Value Interest Rate Number of Periods Future Value

$     400.00   5.0%  5

$  17,411.00   6.0% 30

$35,000.00 10.0% 20

$ 26,981.75 16.0% 15

  2. Future value (with changing years). Dixie Bank offers a certificate of  
deposit with an option to select your own investment period. Jonathan 
has $7,000 for his CD investment. If the bank is offering a 6% interest 
rate, how much will the CD be worth at maturity if Jonathan picks a
 a. two-year investment period?
 b. five-year investment period?
 c. eight-year investment period?
 d. fifteen-year investment period?

  3. Future value (with changing interest rates). Jose has $4,000 to invest 

These problems are  
available in MyFinanceLab.

table

spreadsheet.

Future Value

These problems are 
available in 

Advanced Problems for Spreadsheet Application 79

she never withdraws from the market until she reaches her $1 million? 
(Assume no taxes on the earnings.) What if the rate of return is only 14% 
annually? What if the rate of return is only 10% annually?

  27. Waiting period. Upstate University currently has a 6,000-car parking 
capacity for faculty, staff, and students. This year the university issued 
4,356 parking passes. The number of parking passes issued has been 
growing at a rate of 6% per year. How long will it be before the university 
will need to add parking spaces?

  28. Double your money. Approximately how long will it take to double your 
money if you get a 5.5%, 7.5%, or 9.5% annual return on your invest-
ment? Verify the approximate doubling period with the time value of 
money equation.

  29. Double your wealth. Kant Miss Company is promising its investors that 
it will double their money every three years. Is this promise too good to 
be true? What annual rate is Kant Miss promising? If you invest $250 
now and Kant Miss is able to deliver on its promise, how long will it take 
your investment to reach $32,000? Use the Rule of 72.

  30. Challenge question. In the chapter text, we dealt exclusively with a single 
lump sum, but often we may be looking at several lump-sum values  
simultaneously. Let’s consider the retirement plan of a couple. Currently, 
the couple has four different investments: a 401(k) plan, two pension 
plans, and a personal portfolio. The couple is five years away from retire-
ment. They believe they have sufficient money in their plans today so 
that they do not have to contribute to the plans over the next five years 
and will still meet their $2 million retirement goal. Here are the current 
values and growth rates of their plans:

   401(k): $88,000 growing at 6.5%
   Pension plan 1: $304,000 growing at 7%
   Pension plan 2: $214,000 growing at 7.25%
   Personal portfolio: $149,000 growing at 8.5%

  Does the couple have enough already invested to make their goal in five 
years?

  Hint: View each payment as a separate problem, and find the future value 
of each lump sum five years from now. Then add up all the future values.

aDvanceD prObLeMs FOr spreaDsheet appLicatiOn
 1. Future value of a portfolio. Rachel and Richard want to know when 

their current portfolio will be sufficient for them to retire. They have the 
following balances in their portfolio:
   Money market account: $37,000
   Government bond mutual fund: $140,000
   Large capital mutual fund: $107,000
   Small capital mutual fund: $71,000
   Real estate trust fund: $87,000

  Rachel and Richard believe they need at least $2,000,000 to retire. The 
money market account grows at 2.5% annually, the government bond 

These problems are  
available in MyFinanceLab.
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For the Visual student.  illustrations with a 
purpose help students visualize important financial 
concepts. The time line is given special treatment in the 
all-important time value of money and capital budgeting 
chapters. To depict movement, present value is always 
in a lighter shade and future value in a darker shade, 
and PV is always on the left and FV always on the right. 
This setup makes it easier to see compounding from the 
present into the future and discounting “back from the 
future” to the present.

For the student Who Wants more Practice.   
myFinanceLab, a fully integrated online home and tuto-
rial system, enables students to complete problems and 
receive immediate feedback and help. myFinanceLab 
also has a special section of spreadsheet problems for 
Chapters 2 through 18 that provide an opportunity to 
work more data-intensive problems with spreadsheet 
applications. See the front endpapers for more details on 
myFinanceLab.

Graphic illustrations are occasionally presented as  
another way of “seeing” a concept. All illustrations say 
something about finance.

633.3  •  One Equation and Four Variables

The nice feature about using the equation with a calculator is that the calcula-
tor does not round the PVIF. As problems get more complicated, the rounding of 
PVIFs from a table becomes more problematic. Therefore, our choice is to use the 
table method only as a check and not as a standard method to solve time value of 
money problems is appropriate.

The Use of Time Lines

Another useful tool for solving present value and future value problems is a time 
line, a linear representation of the timing of cash flows over a period of time. 
Figure 3.1 illustrates two time lines that can help us visualize the two key concepts 
of present value and future value.

Each time line shows today at the left and the stopping or future point  
(maturity date) at the right. The time line displays the present value dollar amount 
at the left and the future dollar value at the right. The distance between the 
endpoints represents the total elapsed time and is reflected by n, the number of 
periods between PV and FV. The top time line depicts the growth rate. It gradates 
from lighter in the present to darker in the future, indicating an increase in value. 
The bottom time line depicts the discount rate. It gradates “back from the future,” 
from darker to lighter.

Using a time line to lay out a time value of money problem will become more 
and more valuable as our problems become more complex. To help minimize 
input errors, you should get into the habit of using a time line to set up these 
problems prior to using the equation, calculator, or spreadsheet. The time line can 
become one of your most useful tools.

3.3 One Equation and Four Variables
Our time value of money equation has considerable firepower in that each vari-
able can answer different questions. By rearranging the equation, we can isolate 
the four different variables on the left side of the equation. Of course, we will need 
to know the values of the variables remaining on the right side of the equation  
before we can solve for the variable of concern.

The first form of the equation, FV = PV × (1 + r)n (Eq. 3.2), isolates the 
variable FV at a specific future point in time. This form of the equation can  
answer a question such as “How much money will I have in my account at a  
specific point in the future given a specific interest rate?”

The second form of the equation, PV = FV × 31>(1 + r)n4  (Eq. 3.3),  
isolates PV. Present value is the same as the current price of an asset, the current 
value of an asset, or the current purchasing power of cash. It answers questions 

Figure 3.1 Time lines of 
growth rates (top) and dis-
count rates (bottom) illustrate 
present value and future 
value.

Today

PV present value * (1 + growth rate)n = FV

Future date (n)

FVPV =
(1 + discount rate)n

future value
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3.1  •  Future Value and Compounding Interest 57

grows in larger and larger increments the longer you 
leave it in the savings account.

Methods of Solving Future Value 
Problems

Equation 3.2 is a basic tool for valuing all future lump-
sum payments. All we need to know are the initial  
deposit or present value of the account (PV), the inter-
est rate (r), and how long the money will remain in  
the account (n). The interest rate is the growth rate,  
or the annual percentage increase on an investment.  
The growth rate raised to the power of the number  
of periods, (1 + r)n, is the future value interest  
factor (FVIF): as n (time, or the number of periods) 
increases, the FVIF increases; and as r (the interest 
rate) increases, the FVIF increases. Thus, the future 
value is a function of both the interest rate and the 
number of time periods.

We can determine future values by using any of 
four methods: (1) equation, (2) financial functions 
on a calculator, (3) spreadsheets, and (4) FVIF tables. 
We’ve just looked at the equation method, which we will call Method 1. Now let’s 
walk through the methods for calculating future value using the college fund  
account example from the chapter opener. The original deposit (birthday gift) 
is $15,000 (the present value, PV), and the annual interest rate is 5% (r) over the 
next eighteen years (n). How much will you have in your account at the end of 
eighteen years?

Method 1: The equation This method for calculating future values uses a 
standard calculator and the future value equation. We already know that we can 
find the solution by solving the equation

 FV = PV(1 + r)n

= $15,000.00 × (1.05)18

 5 $36,099.29

Table 3.1 Annual Interest Rates at 10% for $100 Initial Deposit (Rounded 
to Nearest Penny)

  Beginning  
Balance

Accumulated  
Interest

Interest on  
Principal

Interest on 
Interest

Ending 
Balance

Year 1 $100.00 — $10.00 — $110.00

Year 2 $110.00 $ 10.00 $10.00 $ 1.00 $121.00

Year 3 $121.00 $ 21.00 $10.00 $ 2.10 $133.10

Year 4 $133.10 $ 33.10 $10.00 $ 3.31 $146.41

Year 5 $146.41 $ 46.41 $10.00 $ 4.64 $161.05

Year 6 $161.05 $ 61.05 $10.00 $ 6.11 $177.16

Year 7 $177.16 $ 77.16 $10.00 $ 7.71 $194.87

Year 8 $194.87 $ 94.87 $10.00 $ 9.49 $214.36

Year 9 $214.36 $114.36 $10.00 $11.43 $235.79

The compounding of interest over time accelerates the growth of money.

M03_BROO6698_CH03_pp054-080.indd   57 09/12/14   11:25 AM

13

MyFinanceLab



14

14

instructor’s manual
Written by Jim DeMello of Western Michigan University, the Instructor’s Manual 
contains the following for each chapter:

■ Answers and solutions to all end-of-chapter questions and problems
 ■ Big-picture overviews
 ■ Lecture launchers, often with real-world examples of the chapter concepts
 ■ Chapter outlines, suitable as lecture notes, with appropriate PowerPoint slides 

referenced
 ■ Trouble spots or pitfalls that students often encounter
 ■ Additional examples and homework problems with worked-out solutions

PowerPoint Presentation
Prepared by Jim DeMello of Western Michigan University, the PowerPoint pre-
sentation includes lecture outlines, with equations and examples on separate 
slides; an assortment of new worked-out examples to provide fresh input on key 
points; and all chapter figures.

Computerized test Bank
Written by Curt Bacon of Southern Oregon University and checked for accuracy 
by Michael J. Woodworth, the computerized test bank features approximately 
1,800 questions and solutions broken down by chapter into multiple-choice ques-
tions of conceptual and numeric types, true-or-false questions, and short-essay 
questions. The test bank is written in TestGen, an easy-to-use testing software 
program that allows instructors to view, edit, and add questions. It is also available 
in MyFinanceLab.

MyFinanceLab
MyFinanceLab, a fully integrated online homework and tutorial system, enables 
students to complete problems and receive immediate feedback and help. See the 
front endpapers for details.

rEsOurCEs FOr thE instruCtOr
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With thE EnCOurAGEmEnt of Donna Battista and a wonderful set of indi-
viduals at Pearson, our team started out on the journey of writing this textbook. 
We are now in the third edition of a process that has been a great adventure. The 
first and second editions were very successful, and our audience (student users), 
reviewers, and adopters provided some insightful suggestions for this third edi-
tion. But the general concepts and approach to the book have remained true to 
the original design we followed in the first edition.

What’s new in the third Edition
■ Of course, we have updated the material that was time-related. For example, 

the interest rates now reflect the historically low levels of the first decade of 
the twenty-first century.

 ■ Additionally, we have continued to strengthen the Chapter 12 material on 
cash flow.

 ■ We have increased the coverage on cash flow management in Chapter 13.
 ■ We have provided additional insight on ratio analysis in Chapter 14 so that 

the temporal nature of these ratios is more apparent.
 ■ We have added a new tear-out Summary Card of key formulas and spreadsheet 

functions following the chapter Summary Cards at the back of the book.
 ■ The third edition MyFinanceLab course will include an enhanced eText with 

animated figures and author-created solutions videos for in-text examples.

We began with a simple concept. When a student takes an introductory  
finance class, he or she may encounter a wonderful instructor with great teaching 
talent and insight. But outside of class, it is the book and the support materials 
with which the student forms a learning partnership. Therefore, the book and  
support materials need to put the student front and center. They need to present the 
information in such a way that it connects directly to the student’s experiences. 
So our goal in this book is to introduce the core concepts of finance in a way 
that reconnects the student to his or her personal financial experiences, provides 
student-centered feedback in a timely and understandable fashion, and then uses 
such experiences as a springboard into the world of corporate finance.

The introductory finance class is the first and last class in finance for the vast 
majority of college students. The perspective of these students often differs from 
that of students majoring in finance. They need a book that shows why finance 
matters across disciplines and that builds from the basics to more complex topics 
in an organic approach. Our purpose throughout the presentation of topics has 
been to make the material as simple as possible, but not overly simplified. It is this 
balance that we hope creates a solid foundation for the fundamental concepts of 
finance for all students.

The evolution of technical support for finance has been amazing. Students 
now have advanced calculators and spreadsheet software that can provide solu-
tions to many of the basic financial problems. However, understanding finance 
is more than just solving a financial problem with the aid of these technological 

FrOm thE AuthOr



tools. These different tools are all interconnected, and students who can move 
seamlessly from one to another gain a better understanding of the basics behind 
the answer. So the book presents three methods to solve many financial problems: 
the equation approach, the calculator approach, and the spreadsheet approach. In 
this way, students see that there are different roads to the same destination.

The evolution of technical support has also been great for the instructor. 
MyFinanceLab has been developed to provide the extra support that time 
constraints often prevent an instructor from providing to students. With every  
end-of-chapter problem formatted in MyFinanceLab, an instructor can assign 
a text-related problem that students solve online with technical support. The 
problem’s solution is available to students, and the marking of individual 
student homework assignments is completed by MyFinanceLab. In addition, 
MyFinanceLab has features such as Help Me Solve This, which leads students step 
by step through the problem with a different set of numbers.

The student is at the heart of this book. Our hope is that we have made the 
path easier and finance more transparent.
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L e a r n i n g 
Objectives

LO1
Describe the cycle of money, the 
participants in the cycle, and the 
common objective of borrowing and 
lending.

LO2
Distinguish the four main areas 
of finance and briefly explain 
the financial activities that each 
encompasses.

LO3
Explain the different ways of 
classifying financial markets.

LO4
Discuss the three main categories of 
financial management.

LO5
Identify the main objective of the 
finance manager and how he or she 
might meet that objective.

LO6
Explain how the finance manager 
interacts with both internal and 
external players.

LO7
Delineate the three main legal 
categories of business organizations 
and their respective advantages and 
disadvantages.

LO8
Illustrate agency theory and the 
principal-agent problem.

LO9
Define issues in corporate governance 
and business ethics.

c h a p t e r 

1

I
n this text, we embark on a journey of the study of 

finance and financial management. It is probably 

your first trip through these uncharted waters, but 

you may already have an intuitive understanding of cer-

tain aspects of finance. If you have saved money, bor-

rowed money, or loaned money, you have performed 

a fundamental activity of finance. Your intuition should 

serve you well as you develop your personal skill set for 

finance and financial management.

In this chapter, you will learn about finance activi-

ties, the main areas of finance, the key financial players, 

and the types of business organizations. Together, we’ll 

examine the relationship of a company’s officers to its 

Financial 
Management




