Annual Compounding

4.1 Compute the future value of $1,000 compounded annually for

a. 10 years at five percent

b. 10 years at seven percent

c. 20 years at five percent

d. Why is the interest earned in part (c) not twice the amount earned in part (a)?

4.2 Calculate the present value of the following cash flows discounted at 10 percent.  

a. $1,000 received seven years from today.

b. $2,000 received one year from today.

c. $500 received eight years from today. 

4.3 Would you rather receive $1,000 today or $2,000 in 10 years?  Assume a discount rate of eight percent. 
4.4 The government has issued a bond that will pay $1,000 in 25 years.  The bond will pay no interim coupon payments.  What is the present value of the bond if the discount rate is 10 percent?  

4.5 A firm has an estimated pension liability of $1.5 million due 27 years from today.  If the firm can invest in a risk-free security with an interest rate of eight percent, how much must the firm invest today to be able to make the $1.5 million payment?  

4.6 You have won the Florida state lottery.  Lottery officials offer you the choice of the following alternative payouts:

Alternative 1: $10,000,000 one year from now.

Alternative 2: $20,000,000 five years from now.


Which alternative should you choose if the discount rate is:

a. 0 percent?

b. 10 percent?

c. 20 percent?

d. What discount rate makes the two alternatives equally attractive to you?

4.7 You are selling your house.  The Smiths have offered you $115,000.  They will pay you immediately.  The Joneses have offered you $150,000, but they cannot pay you until three years from today.  The interest rate is 10 percent.  Which offer should you choose?  

4.8 Suppose you bought a bond that will pay $1,000 in 20 years.  No intermediate coupon payments will be made.  If the appropriate interest rate is eight percent, 

a. what is the current price of the bond?

b. what will the price be 10 years from today?

c. what will the price be 15 years from today?

Assume the interest rate does not change over the life of the bond.  

4.9 Ann Woodhouse wants to invest in raw land.  She expects to own the property for 10 years and to sell it at the end of the 10th year for $5 million.  There are no other cash flows.  What is the most she would be willing to pay for the property if the appropriate discount rate is 12 percent?  

4.10 You have the opportunity to make an investment of $900,000.  If you make this investment now, you will receive $120,000, $250,000 and $800,000 one, two and three years from today, respectively.  The appropriate discount rate for this investment is 12 percent.  

a. Should you make the investment?

b. What is the net present value (NPV) of this opportunity?

c. If the discount rate is 11 percent, should you invest?  Compute the NPV to support your answer.  

4.11 You have the opportunity to invest in a machine that costs $340,000.  The machine generates revenues of $100,000 at the end of each year and requires maintenance costs of $10,000 at the beginning of each year.  The machine incurs a maintenance cost today because of start-up expenses.  If the economic life of the machine is five years and the relevant discount rate is 10 percent, should you buy the machine?  What if the relevant discount rate is nine percent?  

4.12 Today a firm signed a contract to sell a capital asset for $90,000.  The firm will receive the payment five years from today.  The asset costs $60,000 to produce, payable immediately.  

a. If the appropriate discount rate is 10 percent, what is the NPV of the contract?

b. At what discount rate will the firm break even on the sale of the asset?

4.13 Your aunt owns an auto dealership.  She promised to pay you $3,000 for your car when you graduate one year from now.  However, your roommate offered you $3,500 for the car now.  The prevailing interest rate is 12 percent.  If the future value of the benefit from owning the car for one additional year is $1,000, should you accept your aunt’s offer?  You are not planning to buy another car and will not need the car after you graduate.  

4.14 You wish to purchase a new convertible 12 years from today.  At that time, the car will cost $80,000.  You currently have $10,000 to invest.  What rate of interest must your investment earn so that you can pay for the car?  

4.15 Suppose you deposit $1,000 in an account at the end of each of the next four years.  If the account earns 12 percent annually, how much will be in the account at the end of seven years?
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4.16 What is the future value three years hence of $1,000 invested in an account with a stated annual interest rate of eight percent,  

a. compounded annually?

b. compounded semiannually?

c. compounded monthly?

d. compounded continuously?

e. Why does the future value increase as the compounding period shortens?

4.17 Compute the future value of $1,000 continuously compounded for

a. five years at a stated annual interest rate of 12 percent.  

b. three years at a stated annual interest rate of 10 percent. 

c. 10 years at a stated annual interest rate of five percent.

d. eight years at a stated annual interest rate of seven percent.

4.18 Calculate the present value of $5,000 received 12 years from today.  Assume a stated annual interest rate of 10 percent, compounded quarterly.  

4.19 Bank America offers a stated annual interest rate of 4.1 percent, compounded quarterly, while Bank USA offers a stated annual interest rate of 4.05 percent, compounded monthly.  In which bank should you deposit your money?  

Perpetuities and Growing Perpetuities


Annual Compounding 

4.20 An investor purchasing a British consol is entitled to receive annual payments from the British government forever.  What is the price of a consol that pays $120 annually if the next payment occurs one year from today?  The market interest rate is 15 percent. 

4.21 Assuming an interest rate of 10 percent, calculate the present value of the following streams of yearly payments:

a. $1,000 per year, forever, with the first payment one year from today.

b. $500 per year, forever, with the first payment two years from today.

c. 
$2,420 per year, forever, with the first payment three years from today.

4.22 Given an interest rate of 10 percent per year, what is the value at the end of year 5 of a perpetual stream of $120 annual payments starting at the end of year 9?

4.23 Harris, Inc., paid a $3 dividend yesterday.  If the firm raises its dividend five percent every year and the appropriate discount rate is 12 percent, what is the price of Harris stock? 

4.24 In its most recent corporate report, Williams, Inc., apologized to its stockholders for not paying a dividend.  The report states that management will pay a $1 dividend next year.  That dividend will grow at four percent every year thereafter.  If the discount rate is 10 percent, how much are you willing to pay for a share of Williams, Inc.?  

4.25 Mark Weinstein has been working on an advanced technology in laser eye surgery.  His technology will be available in the near term.  He anticipates his first annual cash flow from the technology to be $200,000, received two years from today.  Subsequent annual cash flows will grow at five percent, in perpetuity.  What is the present value of the technology if the discount rate is 10 percent? 

4.26 Barrett Pharmaceuticals is considering a drug project that costs $100,000 today and is expected to generate end-of-year annual cash flow of $50,000, forever.  At what discount rate would Barrett be indifferent between accepting or rejecting the project?  
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4.27 A prestigious investment bank designed a new security that pays a quarterly dividend of $10 in perpetuity.  The first dividend occurs one quarter from today.  What is the price of the security if the stated annual interest rate is 12 percent, compounded quarterly?  

4.28 World Transportation, Inc., is expected to initiate its quarterly dividend of $1 five years from today and the dividend is expected to remain constant, forever.  What is the price of World Transportation stock if the stated annual interest rate is 15 percent, compounded quarterly? 

Annuities and Growing Annuities
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4.29 Should you buy an asset that will generate income of $1,200 at the end of each year for eight years?  The price of the asset is $6,200 and the annual interest rate is 10 percent.  

4.30 What is the present value of an annuity of $2,000 per year, with the first cash flow received three years from today and the last one received 22 years from today?  Use a discount rate of eight percent.  

4.31 What is the value today of a 15-year annuity that pays $500 a year?  The annuity’s first payment occurs at the end of year 6.  The annual interest rate is 12 percent for years 1 through 5, and 15 percent thereafter.  

4.32 You are offered the opportunity to buy a note for $12,800.  The note will pay $2,000 at the end of each of the next 10 years.  If you buy the note, what rate of interest will you receive?  

4.33 You need $25,000 to buy a car five years from now.  

a. In order to buy the car, you plan to make equal payments at the end of every year into an account yielding seven percent per year.  What are these annual payments?  

b. Your rich uncle died and left you $20,000.  How much of it must you put into the same account as a lump sum today to meet your goal if you do not want to make any of the annual payments calculated in part (a)?  

4.34 Nancy Ferris bought a building for $120,000.  She paid 15 percent down and agreed to pay the balance in 20 equal, end-of-year, installments.  What are the equal installments if the annual interest rate is 10 percent?  

4.35 You have recently won the super jackpot in the Washington state lottery.  On reading the fine print, you discover that you have the following two options:

a. You receive 31 annual payments of $160,000, with the first payment being delivered today.  The income will be taxed at a rate of 28 percent.  Taxes are withheld when the checks are issued.  

b. You receive $446,000 now, and you will not have to pay taxes on this amount.  In addition, beginning one year from today, you will receive $101,055 each year for 30 years.  The cash flows from this annuity will be taxed at 28 percent.

Using a discount rate of 10 percent, which option should you select?  

4.36 You are saving for the college education of your two children.  They are two years apart in age; one will begin college 15 years from today and the other will begin 17 years from today.  You estimate your children’s college expenses to be $21,000 per year per child, payable at the end of each school year.  The annual interest rate is 15 percent.  How much money must you deposit in an account each year to fund your children’s education?  Your deposits begin one year from today.  You will make your last deposit when your oldest child enters college.  

4.37 A well-known insurance company offers a policy known as the “Estate Creator Six Pay.”  Typically, a parent or grandparent buys a policy for a child at the child’s birth.  The details of the policy are as follows.  The purchaser (say, the parent) makes the following six payments to the insurance company.  

	First Birthday
	$750
	Fourth Birthday
	$800

	Second Birthday
	$750
	Fifth Birthday
	$800

	Third Birthday
	$750
	Sixth Birthday
	$800


No more payments are made after the child’s sixth birthday.  When the child reaches the age of 65, he or she receives $250,000.  If the relevant interest rate is six percent for the first six years and seven percent for all subsequent years, is the policy worth buying?  

4.38 Your company is considering either buying or leasing a $120,000 piece of equipment for the next 10 years.  The company plans to use the equipment indefinitely.  The annual lease payments of $15,000 begin today.  The lease includes an option for your company to buy the equipment for $25,000 at the end of the leasing period (i.e., 10 years).  Assume that, if the company decides to lease, the company will exercise the option to buy the equipment at the end of the 10-year lease.  Should your company accept the lease offer if the appropriate discount rate is eight percent per year?  

4.39 Your job pays you only once a year, for all the work you did over the previous 12 months.  Today, December 31, you just received your salary of $50,000 and you plan to spend all of it.  However, you want to start saving for retirement beginning next year.  You have decided that one year from today you will begin depositing two percent of your annual salary in an account that will earn eight percent per year.  Your salary will increase at four percent per year throughout your career.  How much money will you have on the date of your retirement 40 years from today?  

4.40 You must decide whether or not to purchase new capital equipment.  The cost of the machine is $5,000.  It will produce the following cash flows.  

	Year
	Cash Flow

	1
	$  700

	2
	900

	3
	1,000

	4
	1,000

	5
	1,000

	6
	1,000

	7
	1,250

	8
	1,375



The appropriate discount rate is 10 percent.  Should you purchase the equipment?  

4.41 Your younger brother has come to you for advice.  He is about to enter college and has two options open to him.  His first option is to study engineering.  If he does this, his undergraduate degree would cost him $12,000 a year for four years.  Having obtained his undergraduate degree, he would need to gain two years of practical experience.  He would earn $20,000 in the first year and he would earn $25,000 in the second year.  He would then need to obtain his master’s degree, which will cost $15,000 a year for two years.  After completion of his master’s degree, he will be fully qualified as an engineer and can earn $40,000 per year for 25 years.  

His other alternative is to study accounting.  If he does this, he would pay $13,000 a year for four years and then he would earn $31,000 per year for 30 years.  

The effort involved in the two careers is the same, so he is only interested in the earnings that the jobs provide.  All earnings and costs are paid at the end of the year.  

a. What advice would you give him if the market interest rate is five percent?  

b.
A day later he comes back and says that he took your advice, but in fact, the market interest rate was six percent.  Has your brother made the right choice?  

4.42 Tom Adams has received a job offer from a large investment bank as a clerk to an associate banker.  His base salary will be $35,000.  He will receive his first annual salary payment one year from the day he begins to work.  In addition, he will get an immediate $10,000 bonus for joining the company.  His salary will grow at four percent each year.  Each year he will receive a bonus equal to 10 percent of his salary.  Mr. Adams is expected to work for 25 years.  What is the present value of the offer if the discount rate is 12 percent?  

4.43 Southern California Publishing Company is trying to decide whether or not to revise its popular textbook, Financial Psychoanalysis Made Simple.  They have estimated that the revision will cost $40,000.  Cash flows from increased sales will be $10,000 the first year.  These cash flows will increase by seven percent per year.  The book will go out of print five years from now.  Assume that the initial cost is paid now and revenues are received at the end of each year.  If the company requires a 10 percent return for such an investment, should it undertake the revision?

4.44 Ian Krassner wants to save money to meet two objectives.  First, he wants to retire 31 years from today with a retirement income of $300,000 per year for 20 years.  The first retirement payment will occur 31 years from today.  Second, he would like to purchase a cabin in the mountains 10 years from today at an estimated cost of $350,000.  He can afford to save only $40,000 at the end of each year for the first 10 years.  He expects to earn seven percent per year on his savings.  Assuming he saves the same amount each year, what must Ian save annually at the end of year 11 through year 30 to meet his objectives?  
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4.45 On January 1, Jack Ferguson signed a three-year contract to work for a computer software company.  He will be paid $5,000 at the end of each month and will receive a bonus of $10,000 at each year-end.  What is the present value of the contract if the stated annual interest rate, compounded monthly, is 12 percent?  

4.46 Sarah Buchwalter bought a $15,000 Honda Civic with 20 percent down and financed the rest with a four-year loan at an eight percent stated annual interest rate, compounded monthly.  What is her monthly payment if she makes the first payment one month after the purchase?  

4.47 On September 1, 2000, Susan Chao bought a motorcycle for $10,000.  She paid $1,000 down and financed the balance with a five-year loan at a stated annual interest rate of 9.6 percent, compounded monthly.  She started the monthly payments exactly one month after the purchase, i.e., October 1, 2000.  Two years later, at the end of October, 2002, Susan got a new job and decided to pay off the loan.  If the bank charges her a one percent prepayment penalty based on the loan balance, how much must she pay the bank on November 1, 2002?

4.48 When Marilyn Monroe died, ex-husband Joe DiMaggio vowed to place fresh flowers on her grave every Sunday as long as he lived.  The week after she died in 1962, a bunch of fresh flowers that the former baseball player thought appropriate for the star cost about $5.  Based on actuarial tables, “Joltin’ Joe” could expect to live for 30 years after the actress died.  Assume that the stated annual interest rate, compounded weekly, is 10.4 percent.  Also, assume that the price of the flowers will increase at 3.9 percent per year, when expressed as a stated annual growth rate, compounded weekly.  Assuming that each year has exactly 52 weeks, what is the present value of this commitment?  Joe began purchasing flowers the week after Marilyn died.

4.49 In January 1984, Richard “Goose” Gossage signed a contract to play for the San Diego Padres that guaranteed him a minimum of $9,955,000 (undiscounted).  The guaranteed payments were $875,000 in 1984, $650,000 in 1985, $800,000 in 1986, $1 million in 1987, $1 million in 1988, and $300,000 in 1989.  In addition, the contract called for $5,330,000 (undiscounted) in deferred money payable at the rate of $240,000 per year from 1990 through 2006 and then $125,000 a year from 2007 through 2016.  If the annual interest rate is nine percent and all payments are made on July 1 of each year, what would the present value of these guaranteed payments be on January 1, 1984?  Assume an interest rate of 4.4 percent per six months.  If he were to receive an equal annual salary at the end of each of the five years from 1984 through 1988, what would his equivalent annual salary be?  Ignore taxes throughout this problem.  

4.50 Mike Bayles has just arranged to purchase a $400,000 vacation home in the Bahamas with a 20 percent down payment.  The mortgage has an eight percent stated annual interest rate, compounded monthly, and calls for equal monthly payments over the next 30 years.  His first payment will be due one month from now.  However, the mortgage has an eight-year balloon payment, meaning that the balance of the loan must be paid off at the end of year 8.  There were no other transaction costs or finance charges.  How much will Mike’s balloon payment be in eight years?  

4.51 You want to lease a set of golf clubs from Pings Ltd.  The lease contract is in the form of 24 equal monthly payments at a 12 percent stated annual interest rate, compounded monthly.  Since the clubs cost $4,000 retail, Pings wants the PV of the lease payments to equal $4,000.  Suppose  that your first payment is due immediately.  What will your monthly lease payments be?  

4.52 A 10-year annuity pays $900 per year.  The first $900 will be paid five years from now.  If the stated interest rate is eight percent, compounded quarterly, what is the present value of this annuity?  
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