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The Theory of Interest

Chapter 12

Chapter 12
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(a)
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(a)
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We have 
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(d)
Applying formula (12.10), we have
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and the standard deviation is 
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5.
(b)
Applying formula (12.11), we have
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(d)
Applying formula (12.14), we have
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and the standard deviation is 
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The random variable 
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(a)
Applying formula (12.1), we have
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Applying formula (12.3), we have 
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and the standard deviation is 
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(b)
Applying formula (12.5), we have 
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Applying formula (12.8), we have 
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and

          
[image: image27.wmf][

]

(

)

(

)

(

)

(

)

(

)

2

4

1.06341.0321.0634

Var10010,0004.675494.30914.3091

1.06341.031.06341.03

944.929

s

éù

+

=--

êú

--

ëû

=

&&




and the standard deviation is 
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8.
We know that 
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We then apply formula (12.4a) to obtain
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and the standard deviation 
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 agreeing with the other approach. 
9.
(a)
Formula (12.5) with 
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(b)
Formulas (12.6), (12.7) and (12.8) with 
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(c)
Formula (12.11) with 
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(d)
Formulas (12.12), (12.13) and (12.14) with 
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(a)
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and 
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s.d. using formula (12.8) = .297.

(c)
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and s.d. 
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s.d. using formula (12.14) = .134.
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Solving two equations in two unknowns gives
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The 95% confidence interval is
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 using formula (12.8).

14.
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The 95th percentile of 
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15.
Continuing Example 12.7:
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16.
(a)
Formula (12.33)
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which is formula (12.30) with 
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(b)
Formula (12.34)
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We set 
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from formula (12.35). We also substitute the result from part (a).



Thus, 
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which is formula (12.31) with 
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17.
Use formula (12.33) with 
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18.
(a)
 Applying formula (12.33)
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(b)
Applying formulas (12.34), (12.35) and (12.36) with 
[image: image82.wmf]1

.6

k

=

 and 
[image: image83.wmf]2

.2

k

=

 and with 
[image: image84.wmf]2

ts

-=

 gives the answer .0001300.

19.
(a)
Applying formula (12.29) twice, we have 
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Solving these two equations in two unknowns, we have
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(b)
Applying formula (12.31), we have 
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There are 9 paths each with probability 1/9:
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(b)
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and 
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21.
At time 
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At time 
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At time 
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obtaining the same answer as obtained with the other method.

	Path
	Probability
	PV
	PV2

	10/11/12
	.25
	.73125
	.53473

	10/11/10
	.25
	.74455
	.55435

	10/9/10
	.25
	.75821
	.57488

	10/9/8
	.25
	.77225
	.59637


 22. (a)


Value of the bond is
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 The mean interest rate is 
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(a)
At time 
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At time 
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(b)
The equation of value is 
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24.
If the interest rate moves down, then call the bond, which gives
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25.
At time 
[image: image113.wmf]1

2

t

=

:

[image: image114.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

.41038/1.03458.61038/1.024

.0288981.273

1.0288

.41038/1.024.61038/1.01667

.02998.095

1.02

.41038/1.01667.61038/1.011575

.013891010.036

1.01389

jV

jV

jV

+

===

+

===

+

===



At time 
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At time 
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26.

	Path
	Probability
	PV
	CV
	CV from time 1

	10/12/14.4
	.16
	.7095
	1.4094
	1.28128

	10/12/10
	.24
	.7379
	1.3552
	1.23200

	10/8.333/10
	.24
	.7629
	1.3108
	1.19170

	10/8.333/6.944
	.36
	.7847
	1.2744
	1.15860
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(b)
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27.
Rendleman – Bartter:



mean
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Vasicek:
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Cox – Ingersoll – Ross:
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28.
(a)
We have
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which is the process for a random walk.
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We have
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which is the process for a normal distribution with 
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29.
For the random walk model
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and for the Rendleman-Bartter model


[image: image134.wmf]atz

ddsd

D=D+D


	Random walk
	Rendleman - Bartter

	
[image: image135.wmf]0

.06

d

=


	
	
	
[image: image136.wmf]0

.06

d

=



	
[image: image137.wmf].5

.0675

d

=


	
[image: image138.wmf].5

.0075

d

D=


	
[image: image139.wmf](

)

(

)

.5

.0075.06

d

D=


	
[image: image140.wmf].5

.06045

d

=



	
[image: image141.wmf]1

.065

d

=


	
[image: image142.wmf]1

.0025

d

D=-


	
[image: image143.wmf](

)

(

)

1

.0025.06045

d

D=-


	
[image: image144.wmf]1

.06030

d

=



	
[image: image145.wmf]1.5

.063

d

=


	
[image: image146.wmf]1.5

.0020

d

D=-


	
[image: image147.wmf](

)

(

)

1.5

.002.06030

d

D=-


	
[image: image148.wmf]1.5

.06018

d

=



	
[image: image149.wmf]2

.0685

d

=


	
[image: image150.wmf]2

.0055

d

D=


	
[image: image151.wmf](

)

(

)

2

.0055.06018

d

D=


	
[image: image152.wmf]2

.06051

d

=




30.
(a)
 We have 
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and
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(b)
We have
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and solving the quadratic
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We have
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31.
Rework Examples 12.11-12.14 using 
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2 standard deviations. The following results are obtained:
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Rendleman – Bartter
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Vasicek
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Cox-Ingersoll-Ross

32.
(a)
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 A 10% increase followed by a 10% decrease results in a result that is    
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33.
One year spot rates 
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Five year spot rates 
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The yield curve became invested, since 10.73% > 9.90%.
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