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Directions: This exam consists of 7 questions. Please answer each question.  This 

exam begins at 1:00 pm on Friday November 21st, and ends exactly at 4:00 pm.  

 

No exam will be accepted after 4:00 pm. You will be given a 5 minute warning at 

3:55, and a 1 minute “last call” at 3:59. The proctor is not allowed to accept exams 

after 4:00 pm exactly. 

 

 

Do not write your name on your answer sheet or on any exam page other than this 

cover sheet. You have been assigned an identification letter below. Write this 

identification letter on each of your answer pages and on each of the test sheets.  

 

Please note that we will not accept any answer sheet pages with your name on them; 

if your name is on the sheet we will not grade it. 

 

Your identification letter for this exam is: _______________________ 

 

Academic Honesty Statement: All students must comply with University policies on 

academic integrity. Any student violating these policies, as defined on pages 262-263 

of the Graduate Catalog, will be referred to the University administration for 

disciplinary action. Sanctions for academic dishonesty include, but are not limited 

to, failure of this exam, suspension, or expulsion from the University. By signing 

below you certify that the answers you place on this exam are your own and that 

you have not received help from others. 

 

 

I hereby certify that the work on this exam is my own. I also certify that I am aware 

that the test cannot be turned in after 4:00 pm and that I must place my exam 

identification letter on my exam sheets. 

 

Student name (print) _________________________________ 

 

Student Signature: ___________________________________ 

 

 

 

 



Exam Identification Letter: _____________  

 

 

1. 

 
2. 

 
 

 

 

 

 

 

 

 

 

 



3. Answer the following questions: 

a) Explain why you agree or disagree with the following statement: “It is always better 

to have a portfolio with more convexity than one with less convexity.” 

 

b) Explain why you agree or disagree with the following statement: “A bullet portfolio 

will always outperform a barbell portfolio with the same dollar duration if the yield 

curve steepens.” 

 

c) What is a laddered portfolio? 

 

d) You are given the following information on three bonds: 

Maturity YTM Bond Price $ Duration Quantity 

2 years 

5 years 

10 years 

5.5% 

6.5% 

8% 

100.6882 

98.3655 

97.9847 

195.01 

450.14 

782.18 

qS 

-1,000 

qL 

 

We want to construct a butterfly by selling 1,000 contracts of 5-year bonds and 

buying qs of 2-year contracts and qL of 10-year bonds (qs and qL represent number of 

contracts). (24 points) 

 

i) The first approach is to create a cash and dollar duration neutral butterfly (i.e., 

total cash outflow in the long position equals the total cash inflow in the short 

position AND dollar duration on the long equals the dollar duration on the short.) 

What are qs and qL? 

Use the maturity weighing approach to build your butterfly. In other words, the beta 

would be (maturity on the middle bond – maturity on the short bond)/(maturity on the 

long bond – maturity on the middle bond). What would be the qs and qL? 

 

4.  

Consider a 1-period economy with 2 states and 2 securities. The first security is a bond 

that pays out 10 in each state at period’s end and the second security pays out 20 in the 

first state and 10 in the second state at period’s end. The price of the bond is 8 and the 

price of the second security is 10.  

a. Is the market complete? Explain. 

b. Do equivalent Martingale measures exist? Find them all. 

Find the price of a European call option on Security 2 with strike price 15. How many 

units of each security should be bought or sold to replicate the payout of this call option? 

 

 

 

 

 

 

 

 

 



5.  

Suppose your friend thinks that gold, which is currently $900 per ounce, will go up in 

price to $1000 per ounce over the next year. He is so sure of his forecast that he is willing 

to buy gold from you one year from today for $990 per ounce. The constant risk-free rate 

is 5% and the storage cost per ounce of gold is $30 per year payable semi-annually in 

advance.  

 

Show that your friend is presenting you with an arbitrage opportunity. In particular, by 

trading only gold and borrowing/lending at the risk-free rate, you can make a riskless 

profit at your friend’s expense. Carefully describe the trading strategy and find the 

riskless profit. 

 

6. 

 
 

7. Answer one of the following two questions. (If you answer both, only the first will be 

graded.) 

 


