
Econ 340, Fall 2011
Problem Set 2  

Chapter 3:  Questions 1-2, Quantitative Problems 1-3, 11, 13, 14.

1.  $2000 = $100/(1 + i) + $100/(1 + i)2 + . . . + $100/(1 + i)20 + $1000/(1 + i)20.

2.  If there is a decline in interest rates, you would rather be holding long-term bonds because 
their price would increase more than the price of the short-term bonds, giving them a higher 
return.  However, long-term bonds have a greater interest-rate risk.  And, this answer really 
depends on the duration of the bonds, not just there term to maturity.  For example, a 5 year 
coupon bond might be subject to less interest rate risk than a 4 year zero coupon bond.

Quantitative Problems

1. Calculate the present value of $1,000 zero-coupon bond with 5 years to maturity if the yield to 
maturity is 6%.
 Solution: PV = FV/(1 + i)n,
   where  FV = 1000, i = 0.06, n = 5
   PV = 747.25 
 See Durationexamp.xls 

3.  Consider a bond with a 7% annual coupon and a face value of $1,000. Complete the 
following table:  What relationship do you observe between yield to maturity and the current 
market value?

Solution:   
When yield to maturity is above the coupon rate, the bond’s current price is below its face value. 
The opposite holds true when yield to maturity is below the coupon rate. For a given maturity, 
the bond’s current price falls as yield to maturity rises. For a given yield to maturity, a bond’s 
value rises as its maturity increases. When yield to maturity equals the coupon rate, a bond’s 
current price equals its face value regardless of years to maturity.

Term YTM Current Price Excel
3 5 $1,054.46 "=PV(YTM,Term,CF,FV,0)"
3 7 $1,000.00 "=PV(7%,3,70,1000,0)"
6 7 $1,000.00
9 5 $1,000.00
9 9 $880.10

http://www2.hawaii.edu/~bonham/340/xls/Durationexamp.xls
http://www2.hawaii.edu/~bonham/340/xls/Durationexamp.xls


11.	
 Calculate the duration of a $1,000 6% coupon bond with three years to maturity. Assume 
that all market interest rates (i.e. YTM) are 7%.

Solution:	
This bond has a duration of 2.83 years. Note that the current price of the bond is 
$973.76, which is the sum of the individual “PV of payments.”

Year 1 2 3 Sum
Payments 60.00 60.00 1060.00
PV of Payments 56.07 52.41 865.28 PV=973.76
Time Weighted PV of Payments 56.07 104.81 2595.83
Time Weighted PV of Payments
Divided by Price

0.06 0.11 2.67 2.83

13. 	
The duration of a $100 million portfolio is 10 years. $40 million in new securities are added 
to the portfolio, increasing the duration of the portfolio to 12.5 years. What is the duration of 
the $40 million in new securities?
Solution:	
 First, note that the portfolio now has $140 million in it. The duration of a 

portfolio is the weighted average duration of its individual securities. Let D equal 
the duration of the $40 million in new securities. Then, this implies:

	
 	
 12.5 = (100/140 × 10) + (40/140 × D)
	
 	
 12.5 = 7.1425 + 0.2857 D
	
 18.75 = D

	
 The new securities have a duration of 18.75 years.

14. 	
A bank has two, 3-year commercial loans with a present value of $70 million. The first is 
a $30 million loan that requires a single payment of $37.8 million in 3 years, with no other 
payments till then. The second is for $40 million. It requires an annual interest payment of 
$3.6 million. The principal of $40 million is due in 3 years. 
(a)	
What is the duration of the bank’s commercial loan portfolio?
(b)	
What will happen to the value of its portfolio if the general level of interest rates 

increased from 8% to 8.5%?



Solution:	
The duration of the first loan is 3 years since it is a zero-coupon loan. The duration 
of the second loan is as follows:

Year 1 2 3 Sum
Payment 3.60 3.60 43.60
PV of Payments 3.33 3.09 34.61 41.03
Time Weighted PV of Payments 3.33 6.18 103.83
Time Weighted PV of Payments 
Divided by Price

0.08 0.15 2.53 2.76

	
 Note that I used the 8% YTM referred to in problem (b) to do the calculations 
above.  But you could also have used 9% as this is the YTM on a 40m loan with 
3.6m payments and 40m due at maturity.  The answer is very similar due to the 
short term to maturity.

	
 (a)  The duration of a portfolio is the weighted average duration of its individual 
securities. So, the portfolio’s duration = 3/7 * (3) + 4/7 * (2.76) = 2.86

	
 (b) If rates increased, 


