Chapter 12 - Principles of Bond Valuation and Investment


SOLUTIONS MANUAL
CHAPTER 12

PRINCIPLES OF BOND VALUATION AND INVESTMENT

PROBLEMS

Bond price
1. Given a 10-year bond that sold for $1,000 with a 13 percent coupon rate, what would be the price of the bond if interest rates in the marketplace on similar bonds are now 10 percent? Interest is paid semiannually. Assume a 10-year time period.

12-1.
PV of $65 semiannually for n = 20 and i = 5%


(table 12-1 or Appendix D)


    $65 × 12.462 = $810.03

PV of $1,000 semiannually for n = 20 and i = 5%


(Table 12-2 or Appendix C) 
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Bond price
2. Given a 15-year bond that sold for $1,000 with a 9 percent coupon rate, what would be the price of the bond if interest rates in the marketplace on similar bonds are now 12 percent? Interest is paid semiannually. Assume a 15-year time period.

12-2.
PV of $45 semiannually for n = 30 and i = 6%


(Table 12-1 or Appendix D)


$45 × 13.765 = $619.43

PV of $1,000 semiannually for n = 30 and i = 6%


(Table 12-2 or Appendix C)
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Bond price
3. Given the facts in problem 2, what would be the price if interest rates go down to 8 percent? (Once again, do a semiannual analysis.)

12-3.
PV of $45 semiannually for n = 30 and i = 4%


(Table 12-1 or Appendix D)


   $45 × 17.292 = $778.14

PV of $1,000 semiannually for n = 30 and i = 4%


(Table 12-2 or Appendix C)
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Use of bond table
4. Using Table 12–3, determine the price of a

a. 10 percent coupon rate bond, with 20 years to maturity and a 14 percent yield to maturity.

b. 12 percent coupon rate bond with 10 years to maturity and an 8 percent yield to maturity.

12-4.
a)    73.34% × $1,000 = $  733.40

b) 127.18% × $1,000 = $1,271.80
Use of bond table
5. Using Table 12–3:

Assume you bought a bond with a 10 percent coupon rate with 20 years to maturity at a yield to maturity of 14 percent. Further assume 10 years later the yield to maturity is 8 percent.

Determine the price of the bond that you initially paid and the bond price with 10 years remaining to maturity. Also, compute the dollar and percentage profit related to the bond over the 10-year holding period.

12-5.
20 years, 14 percent 73.34% × $1,000 = $   733.40


10 years, 8 percent 113.50% × $1,000 = $1,135.00


[image: image4.wmf]DollarProfit

$1,135.00Valuewith10yearsremaining

733.40Purchaseprice

$401.60Dollarprofit



[image: image5.wmf]PercentProfit

Dollarprofit$401.60

54.76%

Purchaseprice$733.40

==


Current yield
6. What is the current yield of an 8 percent coupon rate bond priced at $877.60?

12-6. $80 / $877.60 = 9.12%
12-7. Yield to maturity
7. What is the yield to maturity for the data in problem 6? Assume there are 10 years left to maturity. It is a $1,000 par value bond. Use the trial-and-error approach with annual analysis. [Hint: Because the bond is trading for less than par value, you can assume the interest rate (i) for which you are solving is greater than the coupon rate of 8 percent.]

12-8. Since the interest rate must be greater than 8%, we will try 9% as a first approximation.

PV of $80 annually for n = 10, i = 9%


(Table 12-1 or Appendix D)


   $80 × 6.418 = $513.44

PV of $1,000 annually for n = 10, i = 9%


(Table 12-2 or Appendix D)
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At a 9% discount rate, the answer is $935.44. This is higher than our desired value of $877.60. In order to bring the value down, we will use a higher interest rate. Let’s try 10%.


PV of $80 annually for n = 10, i = 10%


(Table 12-1 or Appendix D)


 $80 × 6.145 = $491.60

PV of $1,000 annually for n = 10, i = 10%


(Table 12-2 or Appendix C)



[image: image7.wmf]386.00

$1,000.386

$877.60

´=


A 10% discount rate provides the bond price of $877.60. Ten percent is the yield to maturity.

Yield to maturity
8. What is the yield to maturity for a 10 percent coupon rate bond priced at $1,090.90? Assume there are 20 years left to maturity. It is a $1,000 par value bond. Use the trial-and-error approach with annual analysis. (Hint: Because the bond is trading at a price above par value, first decide whether your initial calculation should be at an interest rate above or below the coupon rate.)
12-8.
With the bond trading above par value, the discount rate must be below the coupon rate of 10%. Let’s try 9%.


PV of $100 annually for n = 20, i = 9%


(Table 12-1 or Appendix D)


  $100 × 9.129 = $912.90

PV of $1,000 annually for n = 20, i = 9%





(Table 12-2 or Appendix C)
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Since 9% provides the desired bond value of $1,090.90, it is the yield to maturity.
Comparison of yields
9. What is the current yield in problem 8? Why is it slightly higher than the yield to maturity?

12-9.
$100/$1,090.90 = 9.17%

It is higher than yield to maturity because it does not take into consideration the fact that the bond price will decline from $1,090.90 to $1,000 over the next 20 years. This factor lowers the yield to maturity.

Current yield and yield to maturity comparison
10. A 15-year, 7 percent coupon rate bond is selling for $839.27.

a. What is the current yield?

b. What is the yield to maturity using the trial-and-error approach with annual calculations?

c. Why is the current yield higher/lower than the yield to maturity?

12-10.
a) Current Yield
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b) Since the bond is trading below par value, the yield to maturity (interest rate) must be above 7 percent. Let’s try 8 percent.

PV of $80 annually for n = 15, i = 8%

(Table 12-1 or Appendix D)


  $70 × 8.559 = $599.13
PV of $1000 for n = 15, i = 8%

(Table 12-2 or Appendix C)
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At an 8% discount rate, the answer is $914.13. This is higher than our desired value of $839.27. In order to bring the value down, we must use a higher interest rate. Let’s try 9%.

PV of $80 annually for n = 15, i = 9%

(Table 12-1 or Appendix D)


  $70 × 8.061 = $564.27
PV of $1000 for n = 15, i = 9%

(Table 12-2 or Appendix C)
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A 9% discount rate provides the bond price $839.27.   9% is the yield to maturity.

Approximate yield to maturity
11. What is the approximate yield to maturity of a 14 percent coupon rate, $1,000 par value bond priced at $1,160 if it has 16 years to maturity? Use Formula 12–2.

12-11.
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The calculation is done on an annual basis.
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Yield to call
12. a. Using the facts given in problem 11, what would be the yield to call if the call can be made in four years at a price of $1,080? Use Formula 12–3.

b. Explain why the answer is lower in part a than in problem 11.

c. Given a call value of $1,080 in four years, is it likely that the bond price would actually get to $1,160?

12-12.
a) 
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The calculation is done on an annual basis.
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b) Because the bond is callable at $1,080 in four years, the investor must consider the $80 loss in value over four years from $1,160 to $1,080 ($20 per year). This substantially reduces yield.

In problem 11, there is also a loss in value from $1,160 to $1,000, but it takes place over 16 years (only $10 per year). The normal amortization of the premium over the life of the bond has less of a negative effect on yield.

c) No. The threat of the call will likely keep the price closer to $1,080 (though with four years to call, a littler higher value than $1,080 may be possible if the yield on the bond is well above market rates).

Anticipated realized yield
13. a. Using the facts given in problem 11, what would be the anticipated realized yield if the forecast is that the bond can be sold in three years for $1,280? Use Formula 12–4. Continue to assume the bond has a 14 percent coupon rate ($140) and a current price of $1,160.

b. Now break down the anticipated realized yield between current yield and capital appreciation. ( Hint: Compute current yield and subtract this from anticipated realized yield to determine capital appreciation.)
12-13.
a) 
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The calculation is done on an annual basis.
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b) 
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Use of bond table
14. An investor places $800,000 in 30-year bonds (12 percent coupon rate), and interest rates decline by 3 percent. Use Table 12–4 to determine the current value of the portfolio.

12-14.
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Use of bond table
15. Use Table 12–4 to describe the worst possible scenario for a $1,000 bond based on yield change, years to maturity, and coupon rate. What would be the price of the bond?

12-15.
The worst possible care would be for yield to rise by the maximum amount in the table (+3%), for the longest maturity (30 years), at the lowest coupon rate (6%).

A decline of 30.82 percent would take place and the new price of the bond would be $691.80.
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Expectations hypothesis
16. The following pattern for one-year Treasury bills is expected over the next four

years:

Year 1 -5%

Year 2 -7%

Year 3-10%

Year 4-11%

a. What return would be necessary to induce an investor to buy a two-year security?

b. What return would be necessary to induce an investor to buy a three-year security?

c. What return would be necessary to induce an investor to buy a four-year security?

d. Diagram the term structure of interest rates for years 1 through 4.

12-16.
a) 2-year security (5% + 7%)/2 = 6%


b) 3-year security (5% + 7% + 10%)/3 = 7.33%


c) 4-year security (5% + 7% + 10% + 11%)/4 = 8.25%


d) Yield











Margin purchase
17. a. Assume an investor purchases a 10-year, $1,000 bond with a coupon rate of 12 percent. The market rate almost immediately falls to 9 percent. What would be the percentage return on the investment if the buyer borrowed part of the funds with a 25 percent margin requirement? Assume the interest payments on the bond cover the interest expense on the borrowed funds. (You can use Table 12–3 in this problem to determine the new value of the bond.)
b. Assume the same bond in part a is purchased with 25 percent margin, but market rates go up to 14 percent from 12 percent instead of going down to 9 percent. You can once again use Table 12–3 to determine the price of the bond. What is the percentage loss on the cash investment?

12-17.
a) The new bond price is $1,195.10 (Table 12-3 for 10 periods with a 12 percent coupon rate and a 9 percent yield to maturity)


Original bond price
$1,000.00

Increase in value
$ 195.10


Investment (25% margin) = 25% × $1000 = $250
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b) New bond price
$894.10
(Table 12-3 for 10 periods with a 12 percent coupon rate and a 14 percent yield to maturity)


Original bond price
$1,000.00

Decrease in value
$ 105.90
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Deep discount bond
18. Assume an investor is trying to choose between purchasing a deep discount bond or a par value bond. The deep discount bond pays 6 percent interest, has 20 years to maturity, and is currently trading at $656.80 with a 10 percent yield to maturity. It is callable at $1,050.

The second bond is selling at its par value of $1,000. It pays 12 percent interest and has 20 years to maturity. Its yield to maturity is also 12 percent. The bond is callable at $1,080.

a. If the yield to maturity on the deep discount bond goes down by 2 percent to 8 percent, what will the new price of the bond be? Do semiannual analysis.

b. If the yield to maturity on the par value bond goes down by 2 percent to 10 percent, what will the new price of the bond be? Do semiannual analysis.

c. Based on the facts in the problem and your answers to parts a and which bond appears to be the better purchase? (Consider the call feature as well as capital appreciation.)
12-18.
a) PV of $30 semiannually for n = 40 and i = 4%


(Table 12-1 or Appendix D)


$30 × 19.793 = $593.79

PV of $1,000 for n = 40 and i = 4%
(Table 12-2 or Appendix C)
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b) PV of $60 semiannually for n = 40 and i = 5%


(Table 12-1 or Appendix D)


$60 × 17.160 = $1,029.60


PV of $1,000 for n = 40 and i = 5%


(Table 12-2 or Appendix C)
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c) The deep discount bond is probably the better purchase because a call price of $1,050 will have no influence on the increase in the bond value. The par value bond is callable to $1,080 and this may hold down the potential price appreciation of the bond.

Even if both bonds increase in value as indicated in parts (a) and (b), the deep discount bond will have the larger percentage gain.


Deep Discount Bond


New value (Part A)
$801.79


Original value
656.80

Gain in value
$144.99


Gain in value
$144.99
Original value
$656.80

Return = $144.99/$656.80 = 22.08%

Par Value Bond


New value (Part B)
$1,171.60


Original value
1,000.00

Gain in value
$ 171.60


Gain in value
$ 171.60 = 17.16%


Original value
$1,000.00


Return = $171.60/$1,000 = 17.16%

Tax swap
19. Mr. Conrad bought $10,000 in bonds six months ago. The 10-year bonds were purchased at par with a 10 percent coupon rate. Now interest rates in the market are 13 percent for similar obligations with 10 years to maturity. The rapid rise in interest rates was caused by an unexpected increase in inflation.

a. Determine the current value of Mr. Conrad’s portfolio. Use Table 12–3 to help accomplish this.

b. How large a deduction from other income can Mr. Conrad take if he sells the bonds?

c. If he is in a 35 percent tax bracket, what is the tax write-off worth to him?

d. Assume he will replace the old 10 percent bonds with 11.9 percent bonds selling at $927. Based on your answer in part a , how many new bonds can be purchased? Round to the nearest whole number.
12-19.
a) 
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b) Current value
$ 8,347


Purchase price

10,000

Tax loss

$1,653


c) Tax loss $1,653 x 35% tax bracket = $578.55 tax write-off

d) Proceeds from sales (value of portfolio) $8,347


Price of new bonds
$ 927


$8,347/$927 = Number of new bonds (9.004) or 9
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