
 
 
INV3702 Oct/Nov 2012 Exam + Memo 
 
SECTION A: MULTIPLE CHOICE QUESTIONS                   (30 MARKS) 
 

 
1. All else equal, which of the following is least likely to increase the interest rate risk of a bond? 

 
1. A call feature. 
2. A longer maturity. 
3. A lower coupon rate. 
4. A decrease in yield to maturity. 
 
Inclusion of a call feature would decrease the duration interest rate risk of a fixed income security.  The 
other choices would increase duration. 
 

2. One year ago, an investor purchased a 10-year, R1,000 par value, 8% semiannual coupon bond with an 
8% yield to maturity.  Interest rates have remained unchanged at 8%.  If the investor sells the bond 
today (immediately after receiving the second coupon payment, and with no transaction costs), he will 
realise: 

 
1. a capital loss of R80. 
2. a capital gain of R80. 
3. no capital gain or loss. 
4. a capital gain of R1,080. 
 
One year ago (when he bought the bond) the coupon rate was equal to the YTM, so the bond would 
have traded at par.  Now (one year later), with interest rates unchanged, the bond will still sell at par.  
There would therefore be no capital gain or loss from the sale. 
 

3. Which of the following statements about bond call features is least likely correct?  Embedded call 
options in callable bonds: 

 
1. expose investors to additional reinvestment rate risk. 
2. create risk because they add uncertainty to the bond’s cash flow pattern. 
3. can be valued using the difference between the zero-volatility spread and the nominal spread. 
4. expose investors to the risk that the price of the bond will decline when there is an increase in 

expected yield volatility. 
 
The embedded option can be valued by analysing the difference between the zero-volatility spread and 
the option-adjusted spread. 
 

4. A bond priced at par (R1,000) has a modified duration of 8 and convexity of 50.  If interest rates fall 50 
basis points, the new price is closest to: 

 
1. R   875.00. 
2. R   958.75. 
3. R1,041.25. 
4.  R1,059.55. 
 
∆�

�
� �����∆� � ��∆�	� � �8��0.005	 � 50��0.005	� � 0.0400 � 0.00125 � �4.125% 

��� ����� ����� ����  � 1000 !  1.04125 � 1.041.25 
 

5. Which of the following statements about the risks associated with investing in bonds is least likely 
correct? 
 
1. If the issuer/borrower prepays, the holder of the bond has reinvestment risk. 
2. Credit risk is the risk that an investor will be unable to sell the security quickly and at a fair price. 
3. Volatility risk is the risk that the price of a bond with an embedded option will decline when expected 

yield volatility changes. 
4. Interest rate risk is the risk that a bondholder faces if the price of a bond held in a portfolio will 

decline due to rising market interest rates. 
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Liquidity risk is the risk that an investor will be unable to sell the security quickly without offering it at a 
significantly lower price.  Credit risk is the possibility that the issuer will fail to meet its obligations, such 
as timely payment of interest and principal. 
 

6. A company has two R1,000 face value annual coupon bonds outstanding, both currently selling for 
R701.22.  Bond A has a coupon of 8% and 20 years to maturity.  Bond B has the same yield to maturity 
as Bond A but only 5 years remaining until maturity.  What is the annual coupon payment on Bond B? 

 
1. R18.56. 
2. R27.18. 
3. R37.12. 
4. R46.38. 

 
Find the YTM of the first bond and use it in the second bond calculation: 
-701.22 PV 
1000 FV 
80 PMT 
20 N 
I/Y = 12.00 
 
5 N 
PMT = 37.12 

 
7. A semiannual-pay bond is callable in five years at R1,080.  The bond has an 8% coupon and 15 years to 

maturity.  If an investor pays R895 for the bond today, the yield to call is closest to: 
 

1.  9.3%. 
2. 10.2%. 
3. 11.4%. 
4. 12.1%. 
 
10  N 
-895  PV 
40  PMT 
1080  FV 
I/Y=6.035 x 2 = 12.07% 
 

8. Given the following 6-month forward rates, calculate the value of a 2-year, 6% semiannual coupon bond.  
The bond has a face value of R100. 

 
Period Forward rate (expressed as a bond-equivalent yield) 
1   4.8% 
2   5.0% 
3   5.4% 
4   5.8% 
5   5.6% 
6   5.2% 
 

 
1. R  97.03 
2. R  98.82 
3. R100.47 
4.   R101.43 
 
 

 
"3

1.024
�

"3

1.024 ! 1.025
�

"3

1.024 ! 1.025 ! 1.027
�

"103

1.024 ! 1.025 ! 1.027 ! 1.029
 

 
                    �  2.9297 � 2.8582 � 2.7831 � 92.8598    �  "101.43 
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9. An investor is considering the purchase of either an 8% corporate bond that is selling at par or a 6% tax-
exempt municipal bond that is also selling at par. She is in the 25% marginal tax bracket. The two bonds 
are comparable in all respects except their tax status.  Determine which bond, if any, is the superior 
choice.  To the investor: 

 
1. the municipal bond is superior to the corporate bond. 
2. the corporate bond is superior to the municipal bond. 
3. taxable bonds cannot be compared with tax-exempt bonds. 
4. the corporate bond and the municipal bond are equivalent. 
 

�&'& �� �(��)&��*� +���� �* ��� ,�*����&� -�*� �
0.06

�1 � 0.25	
! 100 � 8% 

The bonds are equivalent: 8% = 8%   
 

10. Suppose a R100 par value, 15-year, 11% semiannual-pay bond has a yield to maturity of 9%. If the yield 
does not change, by how much will the bond value decrease over the next five years? 
 
1. R2.84 
2. R3.06 
3. R3.28 
4. R3.52 
 
          Bond value today    Bond value after five years  

FV 100.00   FV 100.00 

PMT 5.50   PMT 5.50 

I/YR 4.50   I/YR 4.50 

N 30.00   N 20.00 

PV 116.29   PV 113.01 

 
Bond Value increases = 113.01-116.29 = -3.28  

 
 

11. Which of the following is a major criticism of the pure expectations theory of the term structure of interest 
rates?  It ignores: 
 
1. the credit risk of an investment. 
2. the convexity of an investment. 
3. the price risk and reinvestment risk of an investment. 
4. the preference of investors for a particular maturity sector. 

 
 
The major criticism of the pure expectations theory is that it fails to recognize interest rate risk; 
specifically, price risk and reinvestment risk.  Price risk is the uncertainty associated with future bond 
prices as a result of interest rate changes, and reinvestment risk reflects the uncertainty associated with 
the rate at which the bond’s cash flows can be reinvested. 

 
12. Consider four bonds that are identical in all features except for the embedded options and amount 

outstanding, as shown in the following table: 
 
Bond  Embedded Option  Amount Outstanding 
A  Call    R 20 million 
B  Call    R 80 million 
C  Put    R 20 million 
D  Put    R 80 million 
 
 
The bond most likely to have the largest spread to a comparable Treasury security is: 
 
1. Bond A. 
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2. Bond B. 
3. Bond C. 
4. Bond D. 
 
The call benefits the issuer, so a bondholder will require a higher yield on a callable bond, while the put 
option has value to the bondholder.  Therefore a callable bond will have a higher yield spread to 
Treasuries than an otherwise identical putable bond.  Other things equal, a bond with less liquidity will 
have a higher spread to Treasuries than a bond with more liquidity.  Smaller issue size is associated 
with less liquidity. 
 

13. A 3-year, 6% coupon, semiannual-pay note has a yield to maturity of 5.5%.  If an investor holds this note 
to maturity and earns a 4.5% return on reinvested coupon income, his realized yield on the note is 
closest to: 
 
1. 5.46%. 
2. 5.50%. 
3. 5.57%. 
4. 5.68%. 
 
This question does not require calculations.  Because the return on reinvested coupon interest is less 
than the note’s yield to maturity, the investor’s realized yield on the note must be less than the YTM.  
Only choice 1 can be correct. 
 

14. Consider a 15-year, R100 bond with a 10% coupon, paid semiannually. Calculate the change in the 
price of the bond for a one basis point change in yield, from 9.00% to 9.01%. 

 
1. R0.0633 
2. R0.0791 
3. R0.0861 
4. R0.0954 
 

 

Input 9.00% 9.01% 
FV 100 100 

PMT 5 5 

I/YR 4.5 4.505 

N 30 30 

PV 108.1444 108.0583 
 
 

108.1444 – 108.0583 = 0.0861 
 
 

15. The arbitrage-free approach to bond valuation requires each cash flow to be discounted at: 
 

1. the current yield. 
2. the yield to maturity. 
3. a rate specific to its time period. 
4. its corresponding 6-month forward rate. 

 
 

Textbook: page 110, IV The arbitrage-free valuation approach
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SECTION B: LONG QUESTIONS                    (20 MARKS) 
 
 

Question 1 [10 marks] 

 
a) Bootstrapping is a methodology for calculating the theoretical Treasury spot rate curve given the 

Treasury yield curve derived from on-the-run Treasury issues.  Explain the basic principle underlying the 
methodology of bootstrapping.               (2) 

 
 
 
 
 
Default-free spot rates can be derived from the Treasury yield curve by a method called bootstrapping. 
 
The basic principle underlying the bootstrapping method is that the value of a Treasury coupon security is 
equal to the value of the package of zero-coupon Treasury securities that duplicates the coupon bond’s cash 
flows. √√ 
 
 
*Workbook: page 35. 

 
 

b) Explain the reinvestment risk and price risk associated with the yield to maturity measure.        (3) 
 

 
  
The reinvestment risk is that to realise the computed yield, it is necessary to reinvest the interim cash flows 
(i.e., coupon payment in the case of non amortising security and principal plus coupon in the case of an 
amortising security) at the YTM yield.  √ + (1/2) 
 
The price risk comes into play because it is assumed the security will be held to maturity date. If it is not, the 
yield no longer applies because there is risk of having to sell the security below its purchase price.   
√ + (1/2) 
 
Workbook: page 37, (Q8) 
 
 
 
 

 
c) Explain the difference between the clean price and the dirty price (or full price) of a fixed income 

security.                (2) 
 

 
 
 
The full price (or dirty price) of a security is the agreed upon price plus accrued interest; √ 
the price (or clean price) is the agreed upon price without accrued interest. √ 
 
*Workbook: page 4, listed in the summary. 
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d) An investor is considering the purchase of a 9-year floating-rate note that pays interest semiannually. 
The coupon formula is equal to 6-month LIBOR plus 70 basis points. The current value for 6-month 
LIBOR is 7%. The price of this note is 97.3351. Calculate the discount margin for this note.       (3) 
 

 
 
 
Semiannual cash flow (coupons), assuming reference rate (LIBOR) does not change: 
(LIBOR + 0.7%)/2 = (7% + 0.7%)/2 = 3.85% 

 

HB10II 

     Input Function 

100 FV 

3.85 PMT 

-97.3351 PV 

18 N 

I/YR 

4.06156%√ 

  
The discount rate is 4.06156% x 2 = 8.12312% √ 
The discount margin = 8.1247% - LIBOR = 8.12312% - 7% = 112.31 basis points or 1.1231% √ 
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Question 2 [10 marks] 

 
a) Assume that the current market price of a 5%, R1,000 face value, semiannual coupon, 2-year Treasury bond 

is R1,006.  Furthermore, suppose that the following bond-equivalent treasury spot rates are provided:                        
 

Maturity Spot Rate 
6     months 3.0% 
1     year 3.5% 
1.5  years 4.0% 
2     years 4.5% 
2.5  years 4.9% 
3     years 5.1% 
3.5  years 5.3% 
4     years 5.4% 

 
 

(i)    Calculate the value of the bond using the arbitrage-free valuation model.                     (3) 
(ii)    Describe the actions needed to earn an arbitrage profit from the situation and calculate           

the value of the arbitrage profit.                                                        (2) 
(iii)   Calculate the 1-year forward rate 2 years from now.                                      (2) 

 
 
 

(i) 
The market value of the Treasury note is the present value of the remaining coupons plus the present 
value of the principal, discounted at the semiannual rates available from dividing each annual spot rate 
in the table by two. 
 

����� �� � 	 
��� �
��

�.���
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��.������
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 √√ 

 
� ��, ���. �� √ 
 
 
(ii) 
At R1,006, the T-note is priced below the present value of its cash flows (R 1,010) and is therefore 
underpriced.  
 
Since the bond is underpriced, an arbitrageur would buy the bond and sell the pieces√ 

 for an arbitrage profit of R4.05√ [1,010.05 – 1,006] per bond.   
 
 
(iii) 

1�2 � ���.�	

�

�.�		
�
��/	 � 1� 	 2 √ 

 
        � 0.0315 � 2 
 
       � �. ��%√ 
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b) Use the following information regarding an equally-weighted U.S. Treasury portfolio to answer the questions 
below. 
 

Maturity Key rate duration 
3-month 0.06 
2-year  0.73 
5-year  0.34 
10-year  3.09 
15-year  0.63 
20-year  1.22 
25-year  2.19 
27-year  3.65 

 
(i) What is the effective duration of the portfolio for a parallel shift in the yield curve?              (1) 
(ii) What is the impact on the portfolio of a 25 basis point increase in the 5-year rate and a                          

50 basis point increase in the 20-year rate, holding the other key rates constant?           (2) 
 

 
 
 
 

(i) For an equally-weighted bond portfolio, effective duration for a parallel shift in the yield curve is the 
sum of the individual rate durations.  Portfolio effective duration is 11.91. √ 
(0.06 + 0.73 + 0.34 + 3.09 + 0.63 + 1.22 + 2.19 + 3.65 = 11.91)  

 
 

(ii) Change in portfolio value: 
       
      Change from 5-year key rate increase:   - 0.25% x 0.34 = 0.085% decrease  ½ 
      Change from 20-year key rate increase: - 0.50% x 1.22 = 0.610% decrease  ½  
      Net change                                                                    0.695% decrease  √ 

 
            Portfolio value will decrease by 0.695%. 
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