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PRACTICE PROBLEMS – TIME VALUE OF MONEY 
Economics 335; Money and Banking 

Mr. Vaughan 

1. Suppose you are given the option of $100 now or $125 with certainty in 3 years.  If you were able to 
invest any funds on hand today in a three-year certificate of deposit at your bank at an interest rate of 
5%, which option would you choose?   
Answer

2. Suppose you decide to invest $50 at 7% interest (annual compounding).  What will that sum be worth 
in four years?  How much of that sum will be (a) principal, (b) simple interest, and (c) compound 
interest? 

: You would choose the $125 in three years.  If you took the $100 today and invested it 
at 5%, then in three years it would be worth only $115.76.  Here is the supporting analysis:  

FY = PV x (1 + r)3 
where “r” represents the opportunity cost of funds 
FV = $100 (1.05)3 = $115.76  

FY = PV x (1 + r)4 

= $50 (1.07)4 = $65.54. 
Principal = $50 
Simple Interest = $50 x .07 x 3 =$10.50 
Compound Interest (interest on interest) = $65.54 - $50 - $14.00 = $1.54 

3. Suppose you are considering the purchase of corporate bond in the secondary market.  The bond has a 
coupon interest rate of 10% (paid annually at the end of each year).  The bond matures in 3 years and 
has a face value of $1,000.  The going interest rate in the primary market on new bonds of 
comparable risk is 11%.  What price should prevail in the secondary market for this bond? 
Answer

4. In the previous problem, does the bond sell at a discount from face value or a premium?  Why?   

: The bond should be priced at the present value of its cash flows.  It will pay $100 in 
interest (10% of $1,000) at the end of years 1, 2, and 3 and $1,000 in principal at maturity at the 
end of the 3rd year ($1,000).  The present value of cash flows from the bond = $975.56.  This 
should be the price as well.  Here is the supporting analysis: 

Bond Price = Present Value = [C1 / (1+r)] + [C2 / (1+r)2] + [C3 / (1+r)3] + [P3 / (1+r)3] 
where “r” is the opportunity cost of funds (i.e., going rate of return on new bonds of 
comparable risk), “Cn” is the coupon interest payment in year “n” (= Coupon Interest Rate x 
Face Value), and “Pn” is the face value (or principal) returned in year “n.” 
Bond Price = Present Value = [$100/(1.11)] + [$100/(1.11)2] + [$100/(1.11)3] + [$1,000/(1.11)3] 

= $975.56 

Answer: The bond sells at a discount.  Bonds of comparable risk now offer 11%.  This bond 
pays a coupon rate of only 10%.  So price must fall until its yield-to-maturity (i.e., the return 
from buying at the current price of $975.56 and holding until maturity) exactly equals the going 
rate of new bonds of comparable risk.  
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5. What happens to bond price in problem #2 if the going rate on new bonds of comparable risk falls to 
9%? 
Answer

6. Suppose you are considering the purchase of corporate stock in the secondary market.  The specific 
stock you are interested in is expected to pay a dividend of $5 at the end of every year for the 
foreseeable future, but you plan to sell it after four years (one second after receiving the 4th dividend 
payment) for a price of $125.  Assume you could earn 7% by investing in another stock of 
comparable risk.  What price would you be willing to pay for this stock? 

: It rises to $1,025.31.  Note the relationship: A decline in interest rates leads to rise in 
bond prices, other things equal.  Here is the supporting analysis: 
Bond Price = Present Value = [$100/(1.09)] + [$100/(1.09)2] + [$100/(1.09)3] + [$1,000/(1.09)3] 

= $1,025.31 

Answer

7. What happens to the price you would be willing to pay for the stock in problem #5 if bad economic 
news leads you to revise expected dividend payments to $3 and expected resale price to $100? 

: You should be willing to pay a price equal to the present value of expected dividends 
and resale price.  The stock will pay $5 in dividends at the end of years 1, 2, 3, and 4; you also 
expect to receive $125 from selling it at the end of year 4.  The present value of these cash flows 
is $112.30.  This should be the price as well.  

Stock Price = Present Value =   [D1/(1+r)] + [D2/(1+r)2] + [D3/(1+r)3] + [D4/(1+r)4] + 
[R4/(1+r)4] 

where “r” is the opportunity cost of funds (i.e., going rate of return on stocks of comparable 
risk), “Dn” is the dividend you expect to receive in year “n”, and “Rn” is the price you expect to 
receive when you sell the stock in year “n.” 
Stock Price = [$5/(1.07)] + [$5/(1.07)2] + [$5/(1.07)3] + [$5/(1.07)4] + [$125/(1.07)4] 
=$112.30 

Answer

8. What happens to the price you would be willing to pay for the stock in problem #5 if the opportunity 
cost of funds rises to 10%? 

: The present value of cash flows from the stock will fall to $86.45.  Stock price should 
fall to that level as well.  Note that bad economic news causes stock price to fall.   

Stock Price = [$3/(1.07)] + [$3/(1.07)2] + [$3/(1.07)3] + [$3/(1.07)4] + [$100/(1.07)4] = $86.45 

Answer: When the opportunity cost of funds rises to 10%, the present value of expected 
dividends and resale price is $101.23.  Hence, stock price should fall to $101.23 as well.  Note the 
relationship: A rise in interest rates causes stock prices to fall, other things equal.  (Here is some 
intuition: You can think of the interest rate as the rate of return on bonds, so a rise in the 
return on a good substitute investment causes the price of stocks to fall.) 

Stock Price = [$5/(1.10)] + [$5/(1.10)2] + [$5/(1.10)3] + [$5/(1.10)4] + [$125/(1.10)4] = $101.23 
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9. Consider a stock that is expected to pay a dividend of $1.24 next year.  After that dividends are 
expected to grow by 5.3% per year.  The opportunity cost of capital (i.e., the expected rate of return 
on stocks of similar risk) is 8.5%.  What is the price of the stock?  What will happened to stock price 
if expected dividend growth falls to 5%? 
Recall, the formula for determining the present value (price) of a stock with constant dividend 
growth is: 

Stock Price = D1/(r - g) 

where “r” is the opportunity cost of funds (i.e., going rate of return on stocks of comparable 
risk), “D1” is the dividend you expect to receive in one year, and “g” is the expected annual 
growth of dividends.  So, 

Stock Price = [$1.24/(0.085-0.053)] = $38.75 

If dividend growth falls to 5%, stock price will fall to $35.43.   

Note: the formula is obtained by taking arithmetically manipulating the present value formula 
for series of dividends that grows by g% per year.   

 
10. Suppose you are considering an investment in a new plant.  The plant will cost $1,000,000 to build; 

all construction costs will be paid up front (i.e., year = 0).  You expect the products built in the new 
plant to generate net profits of $350,000 per year (paid at year-end) for 5 years.  At the end of 5 years, 
the plant will be completely worn out (i.e., depreciated) and worthless (i.e., have no salvage value).  If 
you were to invest the $1,000,000 necessary to build the plant in a stock of comparable risk to the 
investment project, your expected annual return would be 13%.  What is the net present value of the 
investment in the plant?  Should you make the investment?   
Answer: Net present value (NPV) is the present value of the cash inflows from the investment 
project minus the present value of the cash outflows on the project.  The present value of 
inflows is the discounted value of net profits in years 1 through 5 (discounted at 13%, the 
opportunity cost of funds).  The present value of outflows is the cost of the plant = $1,000,000.  
(Discounting is not necessary because outlays are made up front.)  Net present value is 
$231,030.94.  The project should be undertaken as it adds $231,030.94 to the value of your firm.  
Here is the supporting analysis: 

NPV = [CF1/(1+r)] + [CF2/(1+r)2] + [CF3/(1+r)3] + [CF4/(1+r)4] + [CF5/(1+r)5] – C0 
where “r” is the opportunity cost of funds (i.e., going rate of return on stocks of risk 
comparable to the investment project), “CFn” is the net profits from the plant you expect to 
receive in year “n”, and “CO” is the cash outflow at the beginning of the project (i.e., the cost of 
building the new plant in year “0.” 

Net Present Value =  [$350,000/(1+.13)] + [$350,000/(1+.13)2] + [$350,000/(1+.13)3] + 
[$350,000/(1+.13)4] + [$350,000/(1+.13)5] - $1,000,000 
= $231,030.94 
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11. Suppose market interest rates rise and the opportunity cost of funds is now 25%.  What is the net 
present value of the investment in the plant?  Should you make the investment now?   
Answer

12. Suppose bad economic news reduces expected annual profits from the investment project to $280,000 
in problem #8.  What is the net present value of the investment in the plant?  Should you make the 
investment now?   

:  Net present value falls to -$58,752.00.  The project should be not undertaken as it 
subtracts $58,752.00 from the value of your firm.  Note the relationship:  a rise in interest rates 
reduces investment spending.  (We obtained a similar result in analysis uses the loanable-funds 
framework.  There, we explained the decline in investment spending in terms of a rise in the 
cost of borrowing.  Here we should that a rise in interest rates reduces investment spending 
irrespective of whether the funds are borrowed.) 

Net Present Value =  [$350,000/(1+.25)] + [$350,000/(1+.25)2] + [$350,000/(1+.25)3] + 
[$350,000/(1+.25)4] + [$350,000/(1+.25)5] - $1,000,000 
= -$58,752.00 

Answer:  Net present value falls to -$15,175.25.  The project should be not undertaken as it 
subtracts $15,175.25 from the value of your firm.  Note that a decline in expected annual profits 
from the project reduces net present value and, if large enough, can cause the firm to abandon 
the project.  

Net Present Value =  [$280,000/(1+.13)] + [$280,000/(1+.13)2] + [$280,000/(1+.13)3] + 
[$280,000/(1+.13)4] + [$280,000/(1+.13)5] - $1,000,000 
= -$15,175.25 


