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Chapter 10
1.
(a)
We have
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(b)
The present value is greater than in Example 10.1 (1), since the lower spot rates apply over longer periods while the higher spot rates apply over shorter periods.

2.
We have
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3.
Since 
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which is a relative maximum or minimum. Computing values for 
[image: image6.wmf]0,1,2,3,4

k

=

 we obtain


[image: image7.wmf]01234

.09.0915.092.0915.09.

sssss

=====



(a) Normal.


(b) Inverted.
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4.

5.
Adapting Section 9.4 to fit this situation we have
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6.
(a)
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(b)

[image: image20.wmf](

)

221000.001000.00$1000.00.

BA

CC

-=-=



(c)
We have 
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7.
The price of the 6% bond per 100 is
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The price of the 10% bond per 100 is
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We can adapt the technique used above in Exercise 6. If we buy 10/6 of the 6% bonds, the coupons will exactly match those of the 10% bond. The cost will be 
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Thus, we have
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and solving 
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 or 26.45%.

8.
Applying formula (10.4)


(a)
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(b)
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(c)
The yield curve has a positive slope, so that the at-par yield rate increases with t.

9.
(a)
Since 
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 it is a discount bond.


(b)
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The amount of discount is 
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10.
(a)
We have
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Then
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and solving we obtain
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(b)
We have
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and solving we obtain
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(c)
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11.
(a)
We have
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(b)
Use a financial calculator setting
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and 
[image: image42.wmf]CPT I.0892,

=

 or 8.92%.
12.
Bond 1:  
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Bond 2:  
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Bond 3:  
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13.
Consider a $1 bond. We have
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and solving for 
[image: image49.wmf].0915,

X

=

 or 9.15%.

14.
We are given 
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Bond A: 
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and thus 
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Solving the quadratic gives 
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Bond B: 
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and thus 
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Solving the quadratic gives 
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 or 5.05%.

The yield rates go in the opposite direction than in Example 10.2.

15.
(a)
Applying formula (10.10)
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and solving 
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(b)
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and solving 
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16.
(a)
 We have
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and solving 
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(b)
We have
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and solving 
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17.
We have
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The present value of the 1-year deferred 3-year annuity-immediate is
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18.
We are given that 
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and solving 
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19.
We have
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20.
We have
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21.
The present value of this annuity today is
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The present value of this annuity one year from today is
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22.
We proceed as follows:
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We then evaluate 
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23.
For the one-year bond:
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   so, no arbitrage possibility exists.


For the two-year bond:
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   so, yes, an arbitrage possibly does exist.


Buy the two-year bond, since it is underpriced. Sell one-year $50 zero coupon bond short for 
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24.
(a)
Sell one-year zero coupon bond at 6%. Use proceeds to buy a two-year zero coupon bond at 7%. When the one-year coupon bond matures, borrow proceeds at 7% for one year.

(b)
The profit at time 
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25.
The price of the 2-year coupon bond is
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Since the yield to maturity rate is greater than either of the two spot rates, the bond is underpriced.


Thus, buy the coupon bond for 93.3425. Borrow the present value of the first coupon at 7% for 
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26.
(a)
Applying formula (10.17) we have
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(b)
Applying formula (10.13) we have
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(c)
Similar to (b)
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Now
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and solving 
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(d)
We have
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so we have a normal yield curve.
27.
Applying formula (10.18) we have 
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The present value is
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Alternatively, 
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[image: image106.wmf]5,

t

=

 i.e. 
[image: image107.wmf](

)

(

)

5

.05.015.1

l

=+=

.


We then have
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28.
Invest for three years with no reinvestment:
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Reinvest at end of year 1 only:
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Reinvest at end of year 2 only:
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Reinvest at end of both years 1 and 2:
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29.
Year 1:  
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Year 2:  
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Year 3:  
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