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EE431: Economics of financial market and institutions 

Semester 2/2017 

Assignment 1 (due Tuesday 13th, 2018 at the BE office; before 3 pm.) 

 

Instruction: Use PVF and PVIFA table in your calculation. Attempt only even numbered 

questions. Please answer question 12 in a separate paper. 

 

1. Consider the following table 
 

Bond Time to maturity (years) Payments per year  

 

coupon 

(% pa) 

yield 

(% pa) 

price 

($) 

A 3      1 3% 2% F 

B 5 2 4% G 918.24332 

C 7 3 H 5% 1000 

D 10 4 4% 8% J 

E 10 0 K 5% L 

 
Suppose that each of the five bonds has its face value of $1,000. Consider the following questions.  

 
1.1) Complete the table by filling in the value of F, G, H J, K and L. Show your work and explain 

everything step-by-step.  
1.2) Calculate the Macaulay Duration, Modified Duration, and % change the price of each of 

the five bonds. Which one of them has the greatest interest rate risk? Is it the one with 

longest remaining time to maturity? (Hint: Use the excel to calculate all the durations.) 
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2. A 2-year government bond with its face value of $1,000 offers the holder $100 as the coupon 

payment which is given out to the investor at the end of each year. Suppose that the current 
market price is $1,000, consider the following problems. 

2.1) What is the coupon rate of this 2-year bond?  
2.2) What is the yield to maturity of this bond?   
2.3) The below table represents the investors’ survey over that outlook of market interest 

next year. Calculate the 1-year expected rate of return on the 2-year bond purchased 
today. Suppose that you can sell off this bond after you’ve collected bond’s coupon 

next year. (Hint: expected return is the weighted average return.) 
 

Rate 8% 10% 12% 

Probability 1/2 1/4 ¼ 

 

 
3. Consider 3-year and 5-year bond with the face value of $1,000. Each type of the two bonds 
pays the holder of 2% and 5% coupon rate. The payment is given once at the end of each year. 

Following the information in the bond market, current price of each of the two bonds is 
$971.71388 and $1,044.51822. Consider the following problems. 

3.1) which one of the two bonds offers the investor higher yield? (Hint: your answer may 

be an approximate to the exact solution!) 
3.2) Calculate the Macaulay Duration and the Modified Duration of each bond.  

3.3) which one of the two bonds has a greater degree of risk? Based on your calculation, 
is it true that long-term bond is riskier than short-term bond? 

 

4. Consider two zero-coupon bonds with remaining time to maturity of 10 years. The first one is 
issued by a private company named “The face”. The second one is issued by the Thai 

government. Each bond has its yield to maturity of 6% and 3%, respectively. Suppose that the 
face value of each of the two bonds is $1,000. (Don’t get surprised why the two domestic bonds 
have their face value in USD. This is an example of what is called foreign-currency denominated 
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bond. That is, a domestic entity promises investors to repay coupon and principal amount in 
terms of foreign currency. In this example, the payment is made in US dollar.) Form the 

information, consider the following problems. 
4.1) calculate the current price of each of the two bonds. 

4.2) Using the exact bond pricing formula, calculate the percentage change in price of the 
two bonds if market interest unexpectedly increases by 1% right after the investor had purchased 
the two bonds.  

4.3) compare the percentage change in prices implied by the duration concept. How big 
is the approximation error? Would the approximate error be bigger under the high-yield bond 

than the low-yield bond, or vice versa? 
 

5. As a CFO of an invest bank, you are presented with daily fact sheet that summarizes the activity 

in bond market. Below is an example of your fact sheet in table. 
 

Bond Price Coupon rate 

(%) 

YTM 

(%) 

U 90 6 9 

V 96 9 8 

W 110 8 6 

X 105 0 5 

Y 107 7 9 

Z 100 6 6 

 

Do you find anything wrong with the fact sheet?  If yes, please state out what they are? 

 

6. (CFA/Level 1)  A 6% coupon bond paying interest annually has a modified duration of 10 
years, sells for $800, and is priced at a yield to maturity of 8%. If the YTM increases to 9%, 

what is the predicted change in price using the duration concept? 
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7. (CFA/Level 1) A 6% coupon bond with semiannual coupons has a convexity (in years) of 

120, sells for 80% of par, and is priced at a yield to maturity of 8%. If the YTM increases 
to 9.5%, what is the predicted contribution to the percentage change in price due to 

convexity? 
 

8. (CFA/Level 1) A bond with annual coupon payments has a coupon rate of 8%, yield to 

maturity of 10%, and Macaulay duration of 9 years. What is the bond’s modified duration? 
 

9. (CFA/Level 1) When interest rates decline, the duration of a 30-year bond selling at 
(Choose the best answer, and explain why?) 

a. premium: 

b. Increases. 
c. Decreases. 

d. Remains the same. 
e. Increases at first, then declines. 

 

10. (CFA/level 1) Which bond has the longest duration? (Choose the best answer, and 
explain why?) 

a. 8-year maturity, 6% coupon. 

b. 8-year maturity, 11% coupon. 
c. 15-year maturity, 6% coupon. 

d. 15-year maturity, 11% coupon. 
 

11. (CFA/Level 1) A newly issued bond has the following characteristics: 

 

Coupon Yield Maturity  Duration 

8% 8% 15 years 10 years 
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a. Calculate modified duration using the information above. 
b. Explain why modified duration is a better measure than maturity when calculating the 

bond’s sensitivity to changes in interest rates. 
c. Identify the direction of change in modified duration if: 

c.1) The coupon of the bond were 4%, not 8%. 
c.2) The maturity of the bond were 7 years, not 15 years. 

d. Define convexity and explain how modified duration and convexity are used to 

approximate the bond’s percentage change in price, given a change in interest rates. 
 

 
12. True/False/Uncertain: Why, or why not? 

a) A financial adviser has just given you the following advice: “Long-term bonds are a great 

investment because their interest rate is over 20%.” Is the financial adviser necessarily 
right? 

b) True or False or Uncertain: With a discount bond, the return on the bond is equal to the 
rate of capital gain. 

c) True or False: Investors would normally receive a higher rate of return on bond investment 

when market interest rates have been on the rising trend. 

d) True or False: Bond with longer term to maturity is always having more interest-rate risk. 



 

 

 



 

 

 

http://www.escubes.com/2015/09/present-value-how-to-calculate-the-present-value-of-an-annuity/

