
CHAPTER 1

INTRODUCTION TO CORPORATE FINANCE

Answers to Concepts Review and Critical Thinking Questions

 

1.
Capital budgeting (deciding on whether to expand a manufacturing plant), capital structure (deciding whether to issue new equity and use the proceeds to retire outstanding debt), and working capital management (modifying the firm’s credit collection policy with its customers).

2.
Disadvantages: unlimited liability, limited life, difficulty in transferring ownership, hard to raise capital funds. Some advantages: simpler, less regulation, the owners are also the managers, sometimes personal tax rates are better than corporate tax rates.

3.
The primary disadvantage of the corporate form is the double taxation to shareholders of distributed earnings and dividends. Some advantages include: limited liability, ease of transferability, ability to raise capital, unlimited life, and so forth.

4.
The treasurer’s office and the controller’s office are the two primary organizational groups that report directly to the chief financial officer. The controller’s office handles cost and financial accounting, tax management, and management information systems, while the treasurer’s office is responsible for cash and credit management, capital budgeting, and financial planning. Therefore, the study of corporate finance is concentrated within the treasury group’s functions.

5.
To maximize the current market value (share price) of the equity of the firm (whether its publicly-traded or not).

6.
In the corporate form of ownership, the shareholders are the owners of the firm. The shareholders elect the directors of the corporation, who in turn appoint the firm’s management. This separation of ownership from control in the corporate form of organization is what causes agency problems to exist. Management may act in its own or someone else’s best interests, rather than those of the shareholders. If such events occur, they may contradict the goal of maximizing the share price of the equity of the firm.

7.
It is a primary market transaction.

8.
We mean that TSE offers both floor trading and trading on a wide-area computer network. In auction markets like the NYSE, brokers and agents meet at a physical location (the exchange) to match buyers and sellers of assets. Dealer markets like NASDAQ consist of dealers operating at dispersed locales; these dealers buy and sell assets themselves, communicating with other dealers either electronically or literally over-the-counter.

9.
Such organizations frequently pursue social or political missions, so many different goals are conceivable. One goal that is often cited is revenue minimization; i.e., provide whatever goods and services are offered at the lowest possible cost to society. A better approach might be to observe that even a not-for-profit business has equity. Thus, one answer is that the appropriate goal is to maximize the value of the equity.

10.
Presumably, the current stock value reflects the risk, timing, and magnitude of all future cash flows, both short-term and long-term. If this is correct, then the statement is false.

11.
An argument can be made either way. At the one extreme, we could argue that in a market economy, all of these things are priced. There is thus an optimal level of, for example, ethical and/or illegal behavior, and the framework of stock valuation explicitly includes these. At the other extreme, we could argue that these are non-economic phenomena and are best handled through the political process. A classic (and highly relevant) thought question that illustrates this debate goes something like this: “A firm has estimated that the cost of improving the safety of one of its products is $30 million. However, the firm believes that improving the safety of the product will only save $20 million in product liability claims. What should the firm do?”

12.
The goal will be the same, but the best course of action toward that goal may be different because of differing social, political, and economic institutions.

13.
The goal of management should be to maximize the share price for the current shareholders. If management believes that it can improve the profitability of the firm so that the share price will exceed $35, then they should fight the offer from the outside company. If management believes that this bidder or other unidentified bidders will actually pay more than $35 per share to acquire the company, then they should still fight the offer. However, if the current management cannot increase the value of the firm beyond the bid price, and no other higher bids come in, then management is not acting in the interests of the shareholders by fighting the offer. Since current managers often lose their jobs when the corporation is acquired, poorly monitored managers have an incentive to fight corporate takeovers in situations such as this.

14.
We would expect agency problems to be less severe in other countries, primarily due to the relatively small percentage of individual ownership. Fewer individual owners should reduce the number of diverse opinions concerning corporate goals. The high percentage of institutional ownership might lead to a higher degree of agreement between owners and managers on decisions concerning risky projects. In addition, institutions may be better able to implement effective monitoring mechanisms on managers than can individual owners, based on the institutions’ deeper resources and experiences with their own management. The increase in institutional ownership of stock in the United States and the growing activism of these large shareholder groups may lead to a reduction in agency problems for U.S. corporations and a more efficient market for corporate control.

15.
Major institutions: 
Chartered banks -accept deposits and issue commercial loans, corporate loans, personal loans and mortgages.

Trust companies-accept deposits and make loans, but also engage in fiduciary activities such as managing assets for estates, registered retirement savings plans, etc.

Investment dealers -non-depository institutions that assist firms in issuing new securities.

Insurance companies -engage in indirect financing by accepting funds in a form similar to a deposit and making loans.

Pension funds -invest contributions from employers and employees in securities offered by financial markets.

Mutual funds -pool individual investments to purchase a diversified portfolio.

Major markets:

Money market -financial markets where short-term debt instruments are bought and sold.

Capital markets -financial markets where long-term debt and equity securities are bought and sold.  Primary markets are where securities are sold for the first time; secondary markets are where outstanding securities trade.

16.
Indirect finance-funds are transferred from suppliers of capital to demanders of capital through a financial intermediary. Life insurance companies engage in indirect finance by accepting funds in a form similar to deposits an making loans. 

Direct finance-funds are transferred from suppliers of capital to demanders of capital but financial intermediaries are bypassed. Bankers acceptances are an example of direct finance.  

17. Trends:

Financial engineering -the creation of new securities or financial processes.

Derivative securities -options, futures, forwards, and other securities whose value is derived from the price of another, underlying asset.  For example, a futures contract to purchase oil sets a fixed purchase/selling price for a future date, but its value depends on the price of oil.

Regulatory dialect -the pressures that financial institutions and regulatory bodies exert on each other.  For example, when restrictions are removed, growth opportunities may increase.

These trends have made financial management a much more complex and technical activity.

CHAPTER 5

Introduction to Valuation: The Time Value of Money

Answers to Concepts Review and Critical Thinking Questions

 

1.
The four parts are the present value (PV), the future value (FV), the discount rate (r), and the life of the investment (t).

 

2.
Compounding refers to the growth of a dollar amount through time via reinvestment of interest earned. It is also the process of determining the future value of an investment. Discounting is the process of determining the value today of an amount to be received in the future.

 

3.
Future values grow (assuming a positive rate of return); present values shrink.

 

4.
The future value rises (assuming it’s positive); the present value falls.

 

5.
It’s a reflection of the time value of money. Scotia Mcleod gets to use the $29.19 immediately. If Scotia uses it wisely, it will be worth more than $100 in thirty years.

 

6.
The key considerations would be: (1) Is the rate of return implicit in the offer attractive relative to other, similar risk investments? and (2) How risky is the investment; i.e., how certain are we that we will actually get the $10,000? Thus, our answer does depend on who is making the promise to repay.

 

7.
The Government of Canada security would have a somewhat higher price because the Government of Canada is the strongest of all borrowers.

 

8.
The price would be higher because, as time passes, the price of the security will tend to rise toward $100. This rise is just a reflection of the time value of money. As time passes, the time until receipt of the $100 grows shorter, and the present value rises. In 2006, the price will probably be higher for the same reason. We cannot be sure, however, because interest rates could be much higher, or Canada’s financial position could deteriorate. Either event would tend to depress the security’s price.

Solutions to Questions and Problems

 


Basic
 

1.
$5,000(1.05)5 = $6,381.41;    $1,381.41 – 250(5) = $131.41

 

2.
FV = $2,250(1.18)30
= 
$322,584


FV = $9,310(1.06)15
= 
$22,312


FV = $76,355(1.12)2
= 
$95,780


FV = $183,796(1.09)7
= 
$335,986

 

3.
PV = $15,451 / (1.04)2
= 
$14,285


PV = $51,557 / (1.12)5
= 
$29,255


PV = $886,073 / (1.22)15
= 
$44,882


PV = $550,164 / (1.20)6
= 
$184,249

4.
FV = $307 = $207.22(1 + r)3;

r = ($307/207.22) 1/3 – 1 
  

= 14%


FV = $761 = $450.44(1 + r)9;
r = ($761 /450.44) 1/9 – 1      
=   6%


FV = $136,771 = $37,548.84(1 + r)15;  
r = ($136,771 /37,548.84) 1/15 – 1 
=   9%


FV = $255,810 = $78,871(1 + r)30;
r = ($255,810 /78,871) 1/30 – 1
=   4%

 

5.
FV = $1,284 = $541.79(1.04)t;
t = ln($1,284/541.79) / ln 1.04

= 22 yrs


FV = $4,341 = $1,833.69(1.09)t ;

t = ln($4,341/1,833.69) / ln 1.09

= 10 yrs


FV = $402,662 = $22,195.71(1.23)t; 
t = ln($402,662/22,195.71) / ln 1.23
= 14 yrs


FV = $173,439 = $96,591.11(1.34)t ;
t = ln($173,439/96,591.11) / ln 1.34
=  2 yrs

 

6.
FV = $200,000 = $15,000(1 + r)18;
r = ($200,000/15,000)1/18 – 1 = 15.48%

 

7.
FV = $2 = $1(1.08)t;
t = ln 2 / ln 1.08 = 9.01 years.;  t = ln 4 / ln 1.08 = 18.01 years

 

8.
FV = $40,000 = $12,000(1 + r)12;
r = ($40,000/12,000)1/12 – 1 = 10.55%

 

9.
FV = $120,000 = $40,000(1.04)t;
t = ln ($120,000/40,000) / ln 1.04 = 28.01 years

 

10.
PV = $425M / (1.08)20 = $91,182,988

 

11.
PV = $1M / (1.16)80 = $6.97

 

12.
FV = $50 (1.02)115 = $487.52

 

13.
FV = $55,000 = $630 (1 + r)47; r = 9.976%


FV = $20,000 (1.09976)47 = $1,745,952

 

14. 
PV = $100 / (1.277)25 = $0.22

 

15. 
FV = $1.95M / (1 + r)6 = $3.52M;  r = – 9.37%

 

16.
a. FV = $100/ (1 + r)20 = $29.19; r = 6.35%


b. FV = $35 / (1 + r) = $29.19; r = 19.90%



c. FV = $100 / (1 + r)19 = $35; r = 5.68%

 

17.
PV = $120,000 / (1.09)10 = $50,689.30

 

18.
FV = $2,000 (1 + .08)45 = $63,840.90


FV = $2,000 (1 + .08)35 = $29,570.69


Better to start early!

 

19. 
FV = $22,000 (1.06)6 = $31,207.42

 

20.
FV = $120,000 = $80,000 (1.06)t; t = 6.96


From now, you'll wait 2 + 6.96 = 8.96 years

CHAPTER 6

Discounted Cash Flow Valuation

Answers to Concepts Review and Critical Thinking Questions

 

1.
The four pieces are the present value (PV), the periodic cash flow (C), the discount rate (r), and the number of payments, or the life of the annuity, t.

 

2.
Assuming positive cash flows, both the present and the future value will rise.

 

3.
Assuming positive cash flows, the present value will fall, and the future value will rise.

 

4.
It’s deceptive, but very common. The deception is particularly irritating given that such lotteries 

        are usually government sponsored!

 

5.
If the total money is fixed, you want as much as possible as soon as possible. The team (or, more accurately, the team owner) wants just the opposite.

 

6.
The better deal is the one with equal installments.

 

Solutions to Questions and Problems

 


Basic

 

1.
PV@10% = $1,000 / 1.10 + 200 / 1.102 + 800 / 1.103 + 1,500 / 1.104  = $2,699.95


PV@18% = $1,000 / 1.18 + 200 / 1.182 + 800 / 1.183 + 1,500 / 1.184  = $2,251.68


PV@24% = $1,000 / 1.24 + 200 / 1.242 + 800 / 1.243 + 1,500 / 1.244  = $1,990.57

 

2.
X@3%:  
PVA = $1,000{[1 – (1/1.03)8 ] / .03 } = $7,019.69


Y@3%:   
PVA = $2,000{[1 – (1/1.03)4 ] / .03 } = $7,434.20


X@22%: 
PVA = $1,000{[1 – (1/1.22)8 ] / .22 } = $3,619.27


Y@22%:
PVA = $2,000{[1 – (1/1.22)4 ] / .22 } = $4,987.28

 

3.
FV@8% 
= $500(1.08)3 + 600(1.08)2 + 700(1.08) + 800 = $2,885.70


FV@11% 
= $500(1.11)3 + 600(1.11)2 + 700(1.11) + 800 = $3,000.08


FV@24% 
= $500(1.24)3 + 600(1.24)2 + 700(1.24) + 800 = $3,543.87

 

4.
15 yrs: 
PVA = $2,250{[1 – (1/1.10)15 ] / .10 } = $17,113.68


40 yrs: 
PVA = $2,250{[1 – (1/1.10)40 ] / .10 } = $22,002.86


75 yrs: 
PVA = $2,250{[1 – (1/1.10)75 ] / .09 } = $22,482.31


Forever: 
PV = $2,250 / .10 = $22,500.00

 

5.
PVA = $10,000 = $C{ [1 – (1/1.075)12 ] / .075 }; C = $10,000 / 7.7353 = $1,292.78

 

6.
PVA = $55,000{[1 – (1/1.075)8 ] / .075 } = $322,151.70;  can afford the system.

 

7.
FVA = $1,000[ (1.08520 – 1) / .085 ] = $48,377.01


FV@40 yrs = $1,000[ (1.08540 – 1) / .085 ] = $295,682.54

 

8.
FVA = $50,000 = $C[ (1.0955 – 1) / .095 ];  
C = $50,000 / 6.045 = $8,271.82

 

9.
PVA = $25,000 = $C{[1 – (1/1.11)7 ] / .11 };
C = $25,000 / 4.712 = $5,305.38

 

10.
PV = $1,000 / .12 = $8,333.33

 

11.
PV = $10,000 = $1,000 / r ;   r = $1,000 / $10,000 = 10.00%

 

12.
EAR = [1 + (.08 / 4)]4 – 1
= 8.24%


EAR = [1 + (.12 / 12)]12 – 1
= 12.68%


EAR = [1 + (.06 / 365)]365 – 1  
= 6.18%


EAR = e.21 – 1
= 23.37%

 

13.
EAR = .06 = [1 + (APR / 2)]2 – 1;
APR = 2[(1.06)1/2 – 1]
= 5.91%


EAR = .09 = [1 + (APR / 12)]12 – 1;
APR = 12[(1.09)1/12 – 1]
= 8.65%


EAR = .17 = [1 + (APR / 52)]52 – 1;
APR = 52[(1.17)1/52 – 1]
= 15.72%


EAR = .24 = eAPR – 1;
APR = ln 1.24
= 21.51%

 

14.
Royal Canadian:

EAR = [1+(.075/4)]4 – 1 = 7.71%


Montreal Dominion:    
EAR = [1+(.08/2)]2 – 1 = 8.16%

 

15.
EAR = .12 = [1+(APR/365)]365 – 1;   APR = 365[(1.12)1/365 – 1] = 11.33%


The borrower is actually paying annualized interest of 12% per year, not the 11.33% reported on the loan contract.

 
16.
FV = $750[ 1+(.10/2) ]24 = $2,418.82

 

17.
FV in 5 years 
 = $5,000[ 1 + (.045/365) ] 5(365) 
= $6,261.53


FV in 10 years = $5,000[ 1 + (.045/365) ] 10(365)  
= $7,841.34


FV in 20 years = $5,000[ 1 + (.045/365) ] 20(365) 
= $12,297.33

 

18.
PV = $27,000 / (1 + .12/365)365(6)  = $13,143.87

 

19.
APR = 12(22%) = 264%;    EAR = [1+ (.22)]12 – 1 = 987.22%

 

20.
PVA = $43,950 = $C[ 1 – { 1 / [ 1+(.143/12) ]60 } / (.143/12) ];   C = $43,950 / 42.69 = $1,029.49


EAR = [1+(.143/12)]12 – 1 = 15.28%

 

21.
PVA = $12,054.24 = $300{ [1 – (1/1.015)t ] / .015 };   1/1.015t = 1 – [ ($12,054.24)(.015) / (300) ]


1.015t = 1/(0.3973) = 2.5170;   t = ln 2.5170 / ln 1.015 = 62 months

 

22.
$2(1 + r) = $4;   r = 4/2 – 1 = 100.00% per week


APR = 52(100%) = 5,200%;    EAR = [1+ (1)]52 – 1 = 450,359,962,737,049,500.00%

 

23.
PV = $50,000 = $625 / r ;   r = $625/50,000 = 1.25% per month


Nominal return = 12(1.25%) = 15% per year;   Effective return = [1.0125]12 – 1 = 16.08% per year

 

24.
FVA = $75[ { [ 1+(.12/12) ]240 – 1 } / (.12/12) ] = $74,194.15

 

25.
EAR = [1+(.12/12)]12 – 1 = 12.68%


FVA = $500[ (1.126815 – 1) / .1268 ] = $19,691.66

 

26.
PVA = $1,000{[1 – (1/1.01)16] / .01 } = $14,717.87

 

27.
EAR = [1+(.12/4)]4 – 1 = 12.55%


PV = $600 / 1.1255 + 900 / 1.12552 + 700 / 1.12554 = $1,679.81

 

28.
PV = $1,500 / 1.135 + 7,200 / 1.1353 + 300 / 1.1354 = $6,426.66 

 


Intermediate

29.
(.08)(10) = (1 + r)10 – 1 ;   r = 1.81/10 – 1 = 6.05%

30.
EAR = .18 = (1 + r)2 – 1;
r = (1.18)1/2 – 1  = 8.63% per 6 months


EAR = .18 = (1 + r)4 – 1;
r = (1.18)1/4 – 1  = 4.22% per quarter


EAR = .18 = (1 + r)12 – 1;
r = (1.18)1/12 – 1 = 1.39% per month

 

31. 
FV = $3,000 [1 + (.059/12)]6 [1 + (.19/12)]6 = $3,394.97


Interest = $3,394.97 – 3,000.00 = $394.97

 

32.
First: 
$75,000 (.05) = $3,750 per year


($100,000 – 75,000) / 3,750 = 6.67 years


Second: 
$100,000 = $75,000 [1 + (.05/12)]t


t =69.19 months = 5.77 years

 

33.
FV = $1 (1.015)12 = $1.20


FV = $1 (1.015)24 = $1.43

 

34.
FV = $750 = $600 (1 + .01)t; t = 22.43 months

 

35.
FV = $4 = $1 (1 + r)(24/3); r = 18.92%

 

36.
EAR = [1 + (.12 / 12)]12 – 1 = 12.6825%


PVA1 = $75,000 {[1 – (1/1.126825)2 ] / .126825 } = $125,626.16


PVA2 = $30,000 + 55,000 {[1 – (1/1.126825)2 ] / .126825 } = $122,125.85

 

37.
PVA = $10,000 [1 – (1/1.14)20 / .14 ] = $66,231.31

 

38.
G: PV = –$40,000 + [75,000 / (1 + r)6 ] = 0; (1 + r)6 = 75/40; r = (1.875)1/6 – 1 = 11.05%


H: PV = –$40,000 + [105,000 / (1 + r)11 ] = 0; (1 + r)11 = 105/40; r = (2.625)1/11 – 1 = 9.17%

 

39.
PVA falls as r increases, and PVA rises as r decreases


FVA rises as r increases, and FVA falls as r decreases


PVA@10% = $1,000{[1 – (1/1.10)10] / .10 } 
= $6,144.57


PVA@5%   = $1,000{[1 – (1/1.05)10] / .05 } 
= $7,721.73


PVA@15% = $1,000{[1 – (1/1.15)10] / .15 } 
= $5,018.77

 

40.
FVA = $18,000 = $75.21[ {[1 + (.12/12)]t – 1 } / (.12/12) ];


1.01t = 1 + [ ($18,000) (.12/12) / 75.21]; t = ln 3.3933 / ln 1.01 = 123 payments

 

41.
PVA = $30,000 = $650 [{1 – [1 / (1 + r)60]}/ r];


solving on a financial calculator, or by trial and error, gives r = 0.904%; APR = 12(0.904) = 10.85%

42.
PV = $2,900,000/1.12 + 3,770,000/1.122 + 4,640,000/1.123 + 5,510,000/1.124 + 6,380,000/1.125 + 

                7,250,000/1.126 + 8,120,000/1.127 + 8,990,000/1.128 + 9,860,000/1.129 + 10,730,000/1.1210   

             = $34,006,704.09

 

43.
PV = $3,000,000/1.12 + 3,900,000/1.122 + 4,800,000/1.123 + 5,700,000/1.124  + 6,600,000/1.125 

             + 7,500,000/1.126 + 8,400,000/1.127 = $24,171,109.85


The PV of Shaq’s contract reveals that Robinson did achieve his goal of being paid more than any other rookie in NBA history. The different contract lengths are an important factor when comparing the present value of the contracts. A better method of comparison would be to express the cost of hiring each player on an annual basis. This type of problem will be investigated in a later chapter.

44.
PVA = 0.80 ($750,000) = $6,000 [ {1 – [1 / (1 + r)]360}/ r ];


solving on a financial calculator, or by trial and error, gives r = 0.9689% per month


APR = 12 (0.9689) = 11.63%; EAR = (1.009689)12 – 1 = 12.27%

 

45.
PV = $75,000 / 1.123 = $53,383.52; the firm will make a profit


Profit = $53,383.52 – 36,000.00 = $17,383.52


$36,000 = $75,000 / ( 1 + r)3; r = (75/36)1/3 – 1 = 27.72%

 

46.
PV@0% = $3 million; choose the 2nd payout


PV@10% = $3 / 1.110 = $1,156,629; choose the 2nd payout


PV@20% = $3 / 1.210 = $484,517; choose the 1st payout

 

47.
PVA = $500,000{[1 – (1/1.12)40 ] / .12} = $4,121,888.34

 

48.
PVA = $500 {[ 1 – (1/1.12)16 ] / .12 } = $3,486.99


PV = $3,486.99 / 1.124 = $2,216.05

 

49.
PVA1 = $1,500 [ {1 – 1/[1+(.18/12)]48 } / (.18/12) ] = $51,063.83


PVA2 = $1,500 [ {1 – 1/[1+(.16/12)]72} / (.16/12) ] = $69,150.43


PV = $51,063.83 + { 69,150.43 / [ 1 + (.18/12)]48 } = $84,903.40

 

50.
A: FVA = $1,000 [ {[ 1 + (.14/12)]120 – 1} / (.14/12) ] = $259,068.91


B: FV = $259,068.91 = PV e.09(10); PV = $259,068.91 e-.9 = $105,329.56

 

51.
PV@t=13:   $300 / .085 = $3,529.41


PV@t=9:   $3,529.41 / 1.0854 = $2,546.73

 

52.
P0 = C0(1+g)/(r-g) = $3.00(1.05)/(.12-.05) = $45.00. This is a growing perpetuity. 

53.
PVA = $20,000 = $1,866.67{(1 – [1 / (1 + r)]12 ) / r };


solving on a financial calculator, or by trial and error, gives r = 1.788% per month


APR = 12 (1.788) = 21.46%;   EAR = (1.01788)12 – 1 = 23.70%

 

54.
FV@5 years = $25,000(1.14)3 + $50,000 (1.14)2 + $75,000(1.14) = $177,018.60


FV@10 years = $177,018.60(1.14)5  = $340,834.19

 

55.
Monthly rate = .16 / 12 = .0133;
semiannual rate = (1.0133)6 – 1 = 8.27145%


PVA = $5,000{[1 – (1 / 1.0827145)10] / .0827 } = $33,143.47 


PV@t=5; $33,143.47 / 1.08271458 = $17,552.25


PV@t=3; $33,143.47 / 1.082714512 = $12,773.22


PV@t=0; $33,143.47 / 1.082714518 = $7,929.60

 

56.
a.   PVA = $395{[1 – (1/1.10)4 ] / .10 } = $1,252.10


b.   PVA = $395 + 395{[1 – (1/1.10)3 ] / .10} = $1,377.31

 

57.
PVA = $42,000 / [ 1 + (.105/12) ] = $41,635.69


PVA = $41,635.69 = $C [{1 – 1 / [ 1 + (.105/12) ]48 } / (.105/12)];   C = $1,066.01

58. 

Beginning

Total
Interest
Principal
Ending


Year
Balance
Payment
Paid
Paid
Balance

1
$20,000.00
$8,326.98
$2,400.00
$5,926.98
$14,073.02


2
14,073.02
8,326.98
1,688.76
6,638.22
7,434.80


3
7,434.80
8,326.98
892.18
7,434.80
0.00

 


In the third year, $892.18 of interest is paid. 


Total interest over life of the loan = $2,400 + 1,688.76 + 892.18 = $4,980.94

59. 
Beginning
Total
Interest
Principal
Ending


Year
Balance
Payment
Paid
Paid
Balance

1
$20,000.00
$9,066.66
$2,400.00
$6,666.66
$13,333.34


2
13,333.34
8,266.66
1,600.00
6,666.66
6,666.66


3
6,666.66
7,466.66
800.00
6,666.66
0.00

 


In the third year, $800.00 of interest is paid. 


Total interest over life of the loan = $2,400 + 1,600.00 + 800.00 = $4,800.00


Challenge

 

60.
$12,000 = $10,560 (1 + r);   r = 13.64%


Because of the discount, you only get the use of $10,560, and the interest you pay on that amount is 

       
13.64%, not 12%.

 

61.
Net proceeds = $13,000 (1 – .20) = $10,400


$13,000 = $10,400 (1 +r); r = 25.00%

 

62. 
PVA = $1,000 = ($1,404.93/36)[ {1 – [1 / (1 + r)]36 } / r ];


solving on a financial calculator, or by trial and error, gives r = 1.968% per month


APR = 12 (1.968) = 23.61%;   EAR = (1.00968)12 – 1 = 26.34%


It’s called add-on interest because the interest amount of the loan is added to the principal amount of

         the loan before the loan payments are calculated.

63.
a.

PVA = $10,000{ [1 – (1/1.10)15 ] / .10 } = $76,060.80



FVA = $76,060.80 = $C[ (1.10 30 – 1) / .10 ];
C = $462.39

 

     
b.
FV =  $76,060.80 = PV(1.10)30;
PV = $4,358.93

     
c.
FV of trust fund deposit = $15,000(1.10)10 = $38,906.14



FVA = $76,060.80 – 38,906.14 = $C[(1.10 30 – 1) / .10 ];
C = $225.87



Worker's contribution = $225.87 – 100 = $125.87

 

64. 
Without fee and annual rate = 11.90%:



$10,000 = $200{[1 – (1/1.0091667)t ] / .0091667 } where .0091667 = .119/12



t = 69.40 months


Without fee and annual rate = 5.90%:



$10,000 = $200{[1 – (1/1.00491667)t ] / .00491667 } where .00491667 = .059/12



t = 57.53 months


With fee and annual rate = 5.90%:



$10,200 = $200{ [1 – (1/1.00491667)t ] / .00491667 } where .00491667 = .059/12



t = 58.86 months

 

65.
FVA1 = $750[ (1.092 – 1) / .09 ] = $1,567.50


FV1 = $1,567.50(1.09)4(1.05)59 = $39,362.46


FVA2 = $850[ (1.092 – 1) / .09 ] = $1,776.50


FV2 = $1,776.50(1.09)2(1.05)59 = $37,548.00


FVA3 = $950[ (1.092 – 1) / .09 ] = $1,985.50


FV3 = $1,985.50(1.05)59 = $35,321.45

 


FV = $39,362.46 + 37,548.00 + 35,321.45 = $112,231.91

The policy is worth buying; the future value of the policy is $112K, but the policy contract will pay off $120K.

 

66.
Find the monthly payment  t = 15(12) = 180


150,000 = C[{1 – [1 / (1.0067)]180 } / .0067]   so  C = $1,433.48


After 5 years of payments, there are 120 payments left:


PVA = $1,433.48 [1 ( {1 / [1 + (.08 / .12)]120} / (.08 /.12)] = $118,849.39


 

67.
PVA = $12,000[ {1 – [1 / (1 + r)]4 } / r ] = FVA = $3,000{ [ (1 + r)6 – 1 ] / r }


(1 + r)10 – 5.00 (1 + r)4 + 4.00 = 0


By trial and error, or using a root-solving calculator routine, r = 20.95%

 

68.
PV = $6,500 / r = PVA = $15,000[ {1 – [1 / (1 + r)]10 } / r ]


0.43333 = 1-[1/(1 + r)]10 ; .566671/10 = 1/(1 + r);  r = 5.84%

69.
EAR = [1 + (.16/365) ]365 – 1 = 17.35%


Effective 2-year rate = 1.17352 – 1 = 37.70%


PV@t=1 year ago:    $6,500 / .3770 = $17,241.38


PV today = $17,241.38(1 + .1735) = $20,232.76


If first payment is four years from now: PV today = $17,241.38 / (1.3770) = $12,520.97

 

70.
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71.
FV@t=5:  $30,000(1.16)5 = $63,010.25


PVAdue = $63,010.25 = (1.16) C {[1 – (1/1.16)10 ] / .16 };    C = $11,238.70

 

72.
a.
APR = 52(12) = 624%; 
EAR = 1.1252 – 1 = 36,152.44%

     
b.
APR = 624% / .88 = 709.09%;  709.09% / 52 = 13.64% ; r = 13.64% per  week



EAR = 1.136452 – 1 = 76,972.78%

 

     
c.
PVA = $68.92 = $25[ {1 – [1/(1+r)]4}/ r ];



using trial and error or a financial calculator gives r = 16.75% per week



APR = 52(16.75) = 871.00%;
EAR = 1.167552 – 1 = 314,210.03%

73.  EAR = [ 1 + .07/2]2 - 1


            = 7.12%


 monthly rate = [ 1.0712]1/12,  r = 0.575%


 $105,000 = C x ( 1 - 1/1.00575300)/.00575


 C = $735.43/month

74.  EAR = [ 1 + .075/2]2 - 1


        = 7.64%


   monthly rate = [ 1.0764]1/12,  r = 0.615%


   $230,000 = $2,750 x [( 1 - (1/1.00615)t)/.00615]


   t = ln[1 - 0.00615 x 330000/3750] / ln[1/1.00615]


   t =118

75.
Weekly inflation rate = 0.039 / 52 = 0.00075

Weekly interest rate = 0.104 / 52 = 0.002

PV 
= $5 [1 / (0.002 - 0.00075)] {1 – [(1 + 0.00075) / (1 + 0.002)]52  ( 30}



= $3,429.38

76.
PV
= $10,000 + ($35,000 + $3,500) [1 / (0.12 - 0.04)] [1 - (1.04 / 1.12) 25 ]



= $415,783.60

77.
PV 
= $10,000 [1 / (0.11 - 0.03)] [1 - (1.03 / 1.11)7 ] + $120,000 / 1.117


= $108,751.62

CHAPTER 7

Interest Rates and Bond Valuation

Answers to Concepts Review and Critical Thinking Questions

 

1.
No. As interest rates fluctuate, the value of a government bond will fluctuate. Long-term government bonds have substantial interest rate risk. 

 

2.
All else the same, the government bond will have lower coupons because of its lower default risk, so it will have greater interest rate risk.

 

3.
No. If the bid were higher than the ask, the implication would be that a dealer was willing to sell a bond and immediately buy it back at a higher price. How many such transactions would you like to do?

 

4.
Prices and yields move in opposite directions. Since the bid price must be lower, the bid yield must be higher.

 

5.
There are two benefits. First, the company can take advantage of interest rate declines by calling in an issue and replacing it with a lower coupon issue. Second, a company might wish to eliminate a covenant for some reason. Calling the issue does this. The cost to the company is a higher coupon. A put provision is desirable from an investor’s standpoint, so it helps the company by reducing the coupon rate on the bond. The cost to the company is that it may have to buy back the bond at an unattractive price.

 

6.
Bond issuers look at outstanding bonds of similar maturity and risk. The yields on such bonds are used to establish the coupon rate necessary for a particular issue to initially sell for par value. Bond issuers also simply ask potential purchasers what coupon rate would be necessary to attract them. The coupon rate is fixed and simply determines what the bond’s coupon payments will be. The required return is what investors actually demand on the issue, and it will fluctuate through time. The coupon rate and required return are equal only if the bond sells for exactly par.

 

7.
Yes. Some investors have obligations that are denominated in dollars; i.e., they are nominal. Their primary concern is that an investment provide the needed nominal dollar amounts. Pension funds, for example, often must plan for pension payments many years in the future. If those payments are fixed in dollar terms, then it is the nominal return on an investment that is important.

 

8.
Companies pay to have their bonds rated simply because unrated bonds can be difficult to sell; many large investors are prohibited from investing in unrated issues. 

 

9.
Government bonds have no credit risk, so a rating is not necessary. Junk bonds often are not rated because there would no point in an issuer paying a rating agency to assign its bonds a low rating (it’s like paying someone to kick you!).

 

10.
The term structure is based on pure discount bonds. The yield curve is based on coupon-bearing issues. 

 

Solutions to Questions and Problems

 


Basic
 

1.
The yield to maturity is the required rate of return on a bond expressed as a nominal annual interest rate. For noncallable bonds, the yield to maturity and required rate of return are interchangeable terms. Unlike YTM and required return, the coupon rate is a fixed percentage of par over the life of the bond used to set the coupon payment amount. For the example given, the coupon rate on the bond is still 10 percent, and the YTM is 8 percent.

2.
Price and yield move in opposite directions; if interest rates rise, the price of the bond will fall. This is because the fixed coupon payments determined by the fixed coupon rate are not as valuable when interest rates rise—hence, the price of the bond decreases.

 

3.
P = $60(PVIFA8%,12) + 1000(PVIF8%,12) = $849.28

 

4.
P = $1,114.93 = $100(PVIFAR%,8) + 1000(PVIFR%,8) ;  R = YTM = 8.00%

 

5. P = $750 = $C(PVIFA7%,13) + 1000(PVIF7%,13) ;  C = $40.09;  coupon rate = 4.01%

 

6. P = $46.25(PVIFA4%,20) + 1000(PVIF4%,20) = $1,084.94

 

7.
P = $1,100 = $42.00(PVIFAR%,20) + 1000(PVIFR%,20) ;  R = 3.497%;  YTM = 2 (3.497) = 6.99%

 

8.
P = $850 = $C(PVIFA4%,21) + 1000(PVIF4%,21) ;  C = $29.31;  coupon rate = 2 (2.931) = 5.86%

 

9.
Approximate = .05 –.03 =.02; Exact = (1 + r)(1.03) – 1 =.05; r = 1.94%

 

10.
(1 + .025)(1 + .03) – 1 = 5.58% 

 

11.
(1 + .13)(1 + h) – 1 = 0.18; h = 4.42%

 

12.
(1 + r)(1 + .05) – 1 = 0.12; r = 6.67%

 

13.
 $102.50 (PVIFA6.12%,3.81) + $1,000 (PVIF6.12%,3.81)=$1,136.80  Small differences are possible due to     rounding.
14.
There is a negative relationship between bond yields and bond prices.  If an investment manager thinks that yields will decrease then (s)he should buy them because they will increase in price and any investor who buys the bonds at today’s price will receive a capital gain. 


Intermediate
 

15. 
X:
P0  = $80(PVIFA6%,13) + 1000(PVIF6%,13) = $1,177.05



P1  = $80(PVIFA6%,12) + 1000(PVIF6%,12) = $1,167.68



P3  = $80(PVIFA6%,10) + 1000(PVIF6%,10) = $1,147.20



P8  = $80(PVIFA6%,5)  + 1000(PVIF6%,5)   = $1,084.25



P12 = $80(PVIFA6%,1)  + 1000(PVIF6%,1)   = $1,018.87 ; P13 = $1,000


Y:
P0  = $60(PVIFA8%,13) + 1000(PVIF8%,13) = $841.92



P1  = $60(PVIFA8%,12) + 1000(PVIF8%,12) = $849.28



P3  = $60(PVIFA8%,10) + 1000(PVIF8%,10) = $865.80



P8  = $60(PVIFA8%,5)   + 1000(PVIF8%,5)  = $920.15



P12 = $60(PVIFA8%,1)  + 1000(PVIF8%,1)   = $981.48 ; P13 = $1,000


All else held equal, the premium over par value for a premium bond declines as maturity approaches, and the discount from par value for a discount bond declines as maturity approaches. In both cases, the largest percentage price changes occur at the shortest maturity lengths.

 

16.
If both bonds sell at par, the initial YTM on both bonds is the coupon rate, 6 percent. If the YTM suddenly rises to 8 percent:



PA = $30(PVIFA4%,4) + 1000(PVIF4%,4) = $963.70



PB = $30(PVIFA4%,30) + 1000(PVIF4%,30) = $827.08



(PA% = ($963.70 – 1000)/1000 = – 3.63%



(PB% = ($827.08 – 1000)/1000 = – 17.29%


If the YTM suddenly falls to 4 percent:



PA = $30(PVIFA2%,4) + 1000(PVIF2%,4) = $1,038.08



PB = $30(PVIFA2%,30) + 1000(PVIF2%,30) = $1,223.96



(PA% = ($1,038.08 – 1000)/1000 = + 3.81%



(PB% = ($1,223.96 – 1000)/1000 = + 22.40%


All else the same, the longer the maturity of a bond, the greater is its price sensitivity to changes in interest rates.

 

17.
Initially, at a YTM of 9 percent, the prices of the two bonds are:



PJ = $20(PVIFA4.5%,16) + 1000(PVIF4.5%,16) = $719.15



PK = $50(PVIFA4.5%,16) + 1000(PVIF4.5%,16) = $1,056.17


If the YTM rises from 9 percent to 11 percent:



PJ = $20(PVIFA5.5%,16) + 1000(PVIF5.5%,16) = $633.82



PK = $50(PVIFA5.5%,16) + 1000(PVIF5.5%,16) = $947.69



(PJ% = ($633.82 – 719.15)/719.15 = – 11.87%



(PK% = ($947.69 – 1,056.17)/1,056.17 = – 10.27%


If the YTM declines from 9 percent to 7 percent:



PJ = $20(PVIFA3.5%,16) + 1000(PVIF3.5%,16) = $818.59



PK = $50(PVIFA3.5%,16) + 1000(PVIF3.5%,16) = $1,181.41



(PJ% = ($818.59 – 719.15)/719.15 = + 13.83%



(PK% = ($1,181.41 – 1,056.17)/1,056.17 = + 11.86%


All else the same, the lower the coupon rate on a bond, the greater is its price sensitivity to changes in interest rates.

 

18.
P0 = $1,050 = $60(PVIFAR%,14) + 1000(PVIFR%,14) ;  R = 5.48%, YTM = 2 ( 5.48 = 10.96%


Current yield = $120/1,050 = 11.43%;  effective annual yield = (1.0548)2 – 1 = 11.26%

 

19.
The company should set the coupon rate on its new bonds equal to the required return; the required return can be observed in the market by finding the YTM on outstanding bonds of the company.


P = $1,165 = $45(PVIFAR%,20) + 1000(PVIFR%,20) ;  R = 3.35%;  YTM = Coupon = 2 ( 3.35 = 6.70% 

 

20.
Current yield = .1014 = $130/P0  ;  P0 = $130/.1014 = $1,282.05


P0 = $1,282.05 = $130[ (1 – (1/1.095)N ) / .095 ] + $1,000/1.095N

$1,282.05 (1.095)N = $1,368.42 (1.095)N – 1,368.42 + 1,000


$368.42 = $86.37(1.095)N;   4.2656 = 1.095N ;   N = log 4.2656 / log 1.095 = 16 years

 

21.
Current yield = .089 = $78.75/P0  ;  P0 = $78.75/.089 = $884.83 = 88.48% of par ( 88 1/2


Bond closed up 1/4, so yesterday’s close = 88 ¼.

 

22.
a.
Bond price is the present value term when valuing the cash flows from a bond; YTM is the interest rate used in valuing the cash flows from a bond. The bond price and YTM are inversely related.  If the YTM increases, the bond price decreases and if the YTM decreases, the bond price increases.


b.
If the coupon rate is higher than the required return on a bond, the bond will sell at a premium, since it provides periodic income in the form of coupon payments in excess of that required by investors on other similar bonds. If the coupon rate is lower than the required return on a bond, the bond will sell at a discount, since it provides insufficient coupon payments compared to that required by investors on other similar bonds. For premium bonds, the coupon rate exceeds the YTM; for discount bonds, the YTM exceeds the coupon rate, and for bonds selling at par, the YTM is equal to the coupon rate.


c.
Current yield is defined as the annual coupon payment divided by the current bond price. For premium bonds, the current yield exceeds the YTM, for discount bonds the current yield is less than the YTM, and for bonds selling at par value, the current yield is equal to the YTM. In all cases, the current yield plus the expected one-period capital gains yield of the bond must be equal to the YTM.

 

23.

P0 = $1,000/1.0715 = $362.45


 

24.
The maturity is indeterminate; a bond selling at par can have any length of maturity.



Challenge

25.
P:
P0 = $105(PVIFA7%,8) + 1000(PVIF7%,8) = $1,209.00



P1 = $105(PVIFA7%,7) + 1000(PVIF7%,7) = $1,188.63



Current yield= $105 / 1,209.00 = 8.68%;   



Capital gains yield = ($1,188.63 – 1,209.00) / 1,209.00 = – 1.68%


D:
P0 = $60(PVIFA7%,8) + 1000(PVIF7%,8) = $940.29



P1 = $60(PVIFA7%,7) + 1000(PVIF7%,7) = $946.11



Current yield = $60/940.29 = 6.38%;   



Capital gains yield = ($946.11 – 940.29)/940.29 = + .62%


All else held constant, premium bonds pay high current income while having price depreciation as maturity nears; discount bonds do not pay high current income but have price appreciation as maturity nears. For either bond, the total return is still 7%, but this return is distributed differently between current income and capital gains.

 

26.
a.
P0 = $1,200 = $80(PVIFAR%,10) + 1000(PVIFR%,10) ;  R = YTM = 5.36%



This is the rate of return you expect to earn on your investment when you purchase the bond.


b.
P2 = $80(PVIFA4.36%,8) + 1000(PVIF4.36%,8) = $1,241.17



P0 = $1,200 = $80(PVIFAR%,2) + 1,241.17(PVIFR%,2) ;  R = HPY = 8.31%


The realized HPY is greater than the expected YTM when the bond was bought because interest rates have dropped by 1 percent; bond prices rise when yields fall.

 

27.
PM
=$1,000(PVIFA7%,16)(PVIF7%,12)+1,750(PVIFA7%,12)(PVIF7%,28)+ 20,000(PVIF7%,40)



= $7,620.58


PN
= $20,000(PVIF7%,40) = $1,335.61
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