
 Suggested Answers to Discussion Questions

 1. Expectations hypothesis: The yield curve reflects investor expectations above all 
else. Future behavior of interest rates with respect to the present is affected most by 
expectations regarding inflation. Higher expected inflation requires higher interest 
rates today. The result is an upward-sloping yield curve. To produce a downward-
sloping yield curve under this hypothesis, the  
expected future inflation would be lower, but the current rates would remain higher. 

 Liquidity preference theory: Long-term bond rates should be higher than shorter-
term due to the condition there are more liquid market rates in the short term. 
Uncertainty increases over time causing the demand for a higher risk premium (bond 
interest rate). This theory expects upward-sloping yield curves. Downward-sloping 
curves would not occur in this theory since it would contradict the basic notion that 
uncertainty increases with time and the risk premium adjusts accordingly. 

 Market Segmentation theory: The debt market is segmented according to length of 
maturity and preferences. An equilibrium exists in the short term between suppliers 
and demanders of funds.  
There are different inhabitants in each segment with different motivations. In the 
short term, banks predominate, but in the long term, life insurance and real estate 
firms determine the equilibriums. In this theory, yield curves may be either upward- 
or downward-sloping, as determined by the general relationship between rates in 
each market segment. 

 3. (a) Higher yields lead to shorter durations; lower yields lead to longer durations. 

(b) Longer maturities mean longer durations; shorter maturities mean shorter 
durations. 

(c) Higher coupons result in shorter durations; lower coupons result in longer 
durations. 

(d) Yield-to-maturity has increased. 
 

 5. Answers will vary with each student. 
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 Solutions to Problems

 1. Bond A: $1,000 par value, 5 percent coupon, 15-year life, priced to yield 8 percent 
Bond B: $1,000 par value, 7.5 percent coupon, 20-year life, priced to yield 6 

percent 

Bond A, with a 5 percent coupon and an 8 percent yield, must sell at a discount; it 
will be priced below $1,000. Bond B, on the other hand, is a premium bond (its 
coupon is greater than its yield) and it will sell at a much higher price than Bond A: 

Price of Bond A  $50  PVIFA8%,15 yrs.  $1,000  PVIF8%,15 yrs. 

   $50  8.560  $1,000  0.315 

   $428  315  $743 

Price of Bond B  $75  PVIFA6%,20 yrs.  $1,000  PVIF6%,20 yrs. 

   $75  11.470  $1,000  0.312 

  $860.25  312  $1,172.25 

 3. PVIFA9%, 15 periods  8.061 

PVIF9%, 15 periods  0.275 

Bond price  ($758.061)  ($1,0000.275)  $604.58  $275  $879.57 
 

 5. Return  interest income plus price appreciation 

Return  $100  $50  $150 

Holding period return  $150/$900  0.1667 or 16.67%. 
 
7. Price of bond today (8%, 18 years, 10% yield): 

Price  $80  PVIFA10%,18 yrs.  $1,000  PVIF10%,18 yrs. 

   $80  8.201  $1,000(0.180) 

   $656.08  $180  $836.08 

 Price of bond in one year (8%, 17 years, 9% yield): 

Price  $80  PVIFA9%,17 yrs.  $1,000  PVIF9%,17 yrs. 

   $80  8.544  $1,000(0.231) 

   $683.52  $231  $914.52 

 If the investor’s expectations are accurate, the price of the bond should go up by 
$78.44  
($914.52 – $836.08) over the next year. The holding period return will be: 

 HPR
Annual interest income + Capital gains

Purchase price
  

   $80 $78.44
18.95%

$836.08
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9. $1,098.62  (1,000PVIFx%, 20 periods)  ($90PVIFAx%, 20 periods) 

Using 20 years and 8% 

($1,0000.215)  ($909.818)  $215  $883.62  $1,098.62 

 Calculator solution: 20N, –1098.62 PV, 90 PMT, 1000FV 

  CPT I/Y  8.0 % 

11. (a) Current yield  Annual interest income/Current market price of the bond 

  
$100

$1200
 

  8.33% 

 Yield-to-Maturity (using interpolation) for a market price of $1,200 

 PV @ 4%  ($50PVIFA4%,50periods )  ($1,000PVIF4%,50periods) 

 $1215  ($50  21.482)  ($1,000  21.482) 

 PV @ 5%  ($50  PVIFA5%,50periods )  ($1,000  PVIF5%,50periods) 

 $999   ($50  18.256)  ($1,000  0.087) 

Interest 
Rate 

Bond Price    

4% $1215  
I   1200 $15 difference $216 

difference 
5%   $999  





 

YTM  4%  (15/216) (1%)  4%  0.07%  4.07% and 4.07%  2  8.14% 

 Yield-to-Call 

 PV @ 3%  ($50PVIFA3%,10periods)  ($1,075  PVIF3%,10periods) 

 $1,226.30  ($508.530)  ($1,0750.744)  426.50  799.80 

 PV @ 4%  ($50PVIFA4%,10periods)  ($1,075PVIF4%,10periods) 

 $1,132.25  ($508.111)  ($1,0750.676)  405.55  726.70  

Interest 
Rate 

Bond Price    

3% $1226  

I   1200 
$26 
difference 

$94 
difference 

4% $1132  





 

YTC  3%  (26/94) (1%)  4%  0.277%  3.287% and 3.287%2  6.56% 
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Thus, the YTC on this bond is 6.56 percent while the YTM is 8.14 percent. Bond 
traders would compare both rates. Since the convention is to use the lower more 
conservative measure of yield as the appropriate indicator of value, we would 
use the YTC of 6.56 percent. 

Calculator Solution: 

YTM : 50N, –1200 PV, 50PMT, 1000 FV; CPT I/Y  4.062  8.12% 

YTC : 10N, –1200 PV, 50PMT, 1075 FV; CPT I/Y  3.272  6.54% 

(b) Current Yield  
$100

$850
 

  11.8% 

Yield-to-Maturity (using interpolation) for a market price of $850 

 PV @ 5%  ($50  PVIFA5%,50periods )  ($1,000  PVIF5%,50periods) 

 $999.80  ($50  18.256)  ($1,000  0.087) 

 PV @ 6%  ($50  PVIFA6%,50periods )  ($1,000 × PVIF6%,50periods) 

 $ 842.10  ($50  15.762)  ($1,000  0.054) 

Interest 
Rate 

Bond Price    

5% $999  
I   850 

$149 difference 
$157 difference 

6% $842  





 

YTM  5%  (149/157) (1%)  5%  0.95%  5.95% and 5.95%  2  11.9% 

Yield-to-Call (using interpolation) for a market price of $850 

 PV @ 7%  ($50PVIFA7%,10periods )  ($1,075PVIF7%,10periods) 

 $897.30  ($507.024)  ($1,0750.508) 

 PV @ 8%  ($50PVIFA8%,10periods )  ($1,075PVIF8%,10periods) 

 $ 833.23  ($506.710)  ($1,0750.463) 

Interest 
Rate 

Bond Price    

7% $897  
I   850 $47 difference $64 difference 

8% $ 833  





 

YTC  7%  (47/64)(1%)  7% 0.734%  7.73%2  15.46% 

Calculator Solution: 

YTM : 50N, –850 PV, 50PMT, 1000 FV; CPT I/Y  5.942  11.9% 

YTC : 10N, –850 PV, 50PMT, 1075 FV; CPT I/Y  7.732  15.47% 
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13. PVIF  Price/Par  0.209.   PVIF of 0.209 for 15 years  11%. 

Calculator Solution: 

15N, –209PV, 1000FV; CPT I/Y  11.0% 
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15. Bond terms: 25 years, zero-coupon, priced at 11.625 (price of $116.25). 

Current yield  
Annual interest income

Current market price of bond
 

  
$0

$116.25
 

 The easiest (and most accurate) way to find the promised yield of a zero coupon 
issue without a calculator that has the time value of money function is to use the 
table of present value interest factors (Table B.3 in the appendix). First solve for the 
PVIF in the basic present value equation: 

$116.25  $1,000  PVIF 

PVIF  
$116.25

0.116
$1,000

  

 The twenty-five-year factor in Table B.3 that’s equal (or close) to 0.116 is 9 percent, 
which lies at the intersection of twenty-five years and 9 percent. (Note: Using the 
approximate yield equation results in a promised yield of only 6.33 percent, a figure 
that isn’t even close to the real promised yield—which illustrates why approximate 
yield is not a very accurate measure of return for zero coupon bonds.) 

Calculator Solution: 

25N, –116.25PV, 1000FV; CPT I/Y  8.99% 

 To find the price of this zero coupon bond, find the present value at 12 percent of 
$1,000 (par value) in  
twenty-five years: 

Bond price  $1,000  PVIF12%,25 yrs. 

  $1,000  0.059  $59 

Calculator Solution: 

25N, 12I/Y, 1000FV; CPT PV  $58.82 
 

17. (a) Bond terms: 9½%, 20 years, priced at $957.43 

 Current price: $957.43 
 Coupon Payment: $95 

 Call deferment  7 years 

 Future Price  $1,000 
 Let r% be the Yield-To-Maturity. We have the following: 

$957.43  $95  PVIFAr%,7 periods  $1000  PVIFr%,7 periods 

 The r% can be calculated by trial and error using Tables. Using a financial 
calculator, the YTM is: 11.37% 

(b) Bond terms: 16%, 15 years, priced at $1,684.76 
 Current price: $1,684.76 
 Coupon Payment: $160 

 Call deferment  5 years 
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 Future Price  $1,000 
 Let r% be the Yield-To-Maturity. We have the following: 

$1,684.76  $160  PVIFAr%,5 periods  $1,000  PVIFr%,5 periods 

 The r% can be calculated by trial and error using Tables. Using a financial 
calculator, the YTM is: 4.81% 

 
(c) Bond terms: 5½%, 18 years, priced at $510.65 
 Current price: $510.65 
 Coupon Payment: $55 

 Call deferment  3 years 

 Future Price  $1,000 
 Let r% be the Yield-To-Maturity. We have the following: 

$510.65  $55  PVIFAr%,3 period  $1,000  PVIFr%,3 periods 

 The r% can be calculated by trial and error using Tables. Using a financial 
calculator, the YTM is: 35.89% 

 

19. Percent change in bond price  –1modified durationchange in interest rates 

 Modified duration  Macaulay Duration/(1  Yield)  8.62/1.08  7.98. 

 Percent change in bond prices  –17.980.005  –0.0399 or –3.99% 

 

21. To calculate the duration of the bond, first calculate the bond’s current market price: 

 Bond terms: 10% coupon, 20 years, 8% YTM 

Price  $100  PVIFA8%,20 yrs.  $1,000  PVIF8%,20 yrs. 

  $100  9.818  $1,000  0.215 
  $981.80  $215  $1,196.80 

 Duration analysis: 10% coupon, 20 years, 8% YTM 

(1) (2) (3) (4) (5) (6) 

 
 
 
Year 

 
Weighted 

Annual 

Cash Flow 

 
 

PVIF 

(8%) 

 
 

Present Value 

of Cash Flows 

PC (Ct) 

Divided by 

Current 
Price 

of the Bond 

 
Time- 

Relative 

Cash Flow 

 (t) (C)  (2)  (3) 4/$1,196.80 (1)  (5) 

  1   $100 0.926 $92.60 0.07737 0.07737 
  2    100 0.857 85.70 0.07161 0.14322 
  3    100 0.794 79.40 0.06634 0.19902 
  4    100 0.735 73.50 0.06141 0.02564 
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  5    100 0.681 68.10 0.05690 0.28450 
  6    100 0.630 63.00 0.05264 0.31584 
  7    100 0.583 58.30 0.04871 0.34097 
  8    100 0.540 54.00 0.04512 0.36096 
  9    100 0.500 50.00 0.04178 0.37602 
10    100 0.463 46.30 0.03869 0.38960 
11    100 0.429 42.90 0.03585 0.39435 
12    100 0.397 39.70 0.03317 0.39804 

(1) (2) (3) (4) (5) (6) 

 
 
 
Year 

 
Weighted 
Annual 

Cash Flow 

 
 

PVIF 
(8%) 

 
 

Present Value 
of Cash Flows 

PC (Ct) 
Divided by 

Current 
Price 

of the Bond 

 
Time- 

Relative 
Cash Flow 

(t) (C)  (2)  (3) 4/$1,196.80 (1)  (5) 

13    100 0.368 36.80 0.03075 0.39975 
14    100 0.340 34.00 0.02841 0.39774 
15    100 0.315 31.50 0.02632 0.39480 
16    100 0.292 29.20 0.02440 0.39040 
17    100 0.270 27.00 0.02256 0.38352 
18    100 0.250 25.00 0.02089 0.37602 
19    100 0.232 23.20 0.01939 0.36841 
20 1,100 0.215 236.50 0.19761   3.95220 
    Duration 10.19 years 

Modified duration  
Duration in years

1 Yield to maturity
 

   
10.19

9.44
1 0.08




 

 % change in bond price  –1  Modified duration  change in interest rates 

  –1  9.44  1%  –9.44% 

If market yields rise 1 percent, the price of the bond will fall by 9.44 percent: 

Price in one year  $100  PVIFA9%,19 yrs.  $1,000  PVIF9%,19 yrs. 

  $100  8,950  $1,000  0.194 

  $895  $194  $1,089 

 The change in bond price is –$107.80, or 9 percent of the purchase price. The change 
in price using the modified duration method is 9.44 percent, overstating the actual 
price change by 0.44 percent. Duration is therefore not a good predictor of price 
volatility if interest rates undergo a big swing. Since the price-yield relationship of a 
bond is convex in form—but duration is not—the duration measure will overstate the 
price decline as the market experiences a big increase in rates. Here, although better, 
the modified duration overstated the decline by almost 0.5 percent. 
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23. Current price of the bonds at 9 percent market interest: 

Zero-coupon bond: 
Price  $1,000  PVIFA9%,25 yrs.  $1,000  0.116  $116 

7½%, 20-year bond (assume annual payments): 

Price  $75  PVIFA9%,20 yrs.  $1,000  PVIFA9%,20 yrs. 

  $75  9.129  $1,000  0.178  $862.68 
Prices based on 7 percent rate in 1 year: 

Zero-coupon bond: 

Price  $1,000  PVIFA7%,24 yrs.  $1,000  .197  $197 
7½%, 19-year bond (assume annual payments): 

Price  $75  PVIFA7%,19 yrs.  $1,000  PVIFA7%,19 yrs. 

  $75  10.336  $1,000  .277  $1,052.20 
Capital gains: 

Zero-coupon bond: Gain  $197 – $116  $81 

7½% bond:  Gain  $1,052.20 – 862.68  $189.52 
  

 To maximize capital gains per bond, buy the 7½ percent, twenty-year bond; but this 
doesn’t take into account the big difference in the amount (cost) invested. To do that, 
we should compare holding period returns: 

 HPR  
Interest Capital gains

Purchase price


 

Zero-coupon bond: HPR  
$81

69.8%
$116

  

7½% bond: HPR  
$75 $189.52

30.7%
$862.68


  

 Based on holding-period return the conclusion remains unchanged. Stacy should 
purchase the zero-coupon bond. 

 We know from Chapter 10 that prices of bonds with lower coupons and/or longer 
maturities will respond more vigorously to changes in market rates. This is exactly 
why the zero-coupon bond provided better capital gains than the 7½ percent bond as 
market rates went down; the zero-coupon bond pays no interest and, in this case, had 
a longer maturity than the other bond. 

 The duration of a zero-coupon bond is equal to its actual maturity, while the duration 
of a coupon-bearing bond is always less than its actual maturity. In this case, the 
zero-coupon bond’s duration  
(twenty-five years) is longer than that of the 7½ percent coupon bond. The zero-
coupon bond, with its longer duration, should be more price volatile than the other 
bond under consideration. 
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