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Faculty of Economics and Business Administration 
 
Exam:    Investments 3.4 
 
Code:    E_BE3_INV 
 
Coordinator:  Dr. Teodor Dyakov (Exam Reviewer: Luping Lu) 
 
Date:   March 24, 2014 
 
Time:   8.30 
 
Duration:  2 hours and 45 minutes 
 
Calculator allowed: Yes  
 
Graphical calculator 
allowed:  Yes  
 
Number of questions: 20 multiple choice questions and 4 open-ended questions 
 
Type of questions: Open-ended and multiple  choice  
 
Answer in:  English  
  
 
 
 
 
 
 
 
 
Credit score: The maximum possible scores for each part and question are indicated. In total, 

you can earn 100 points. Your final exam grade is determined by dividing the 
number of points by 10. 

 
Grades:   The grades will be made public on: April 7 2014  
 
Inspection:   Wednesday, April 9 2014 at 13.00 in room 3A-31. 
  
Number of pages: 12 (including front page) 
 
 

Good luck! 

Remarks: Be concise and complete in your answers (including calculations). Always explain your 
answers, even if not explicitly called for. Use your time efficiently, using the maximum 
number of points per question as a guideline. 
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PART 1 (MULTIPLE CHOICE; 40 points at maximum) 

Read the questions and answers carefully and write down your answer on your answer sheet. 
Your final score is determined as (# correct answers - 2) * 40/18. Negative scores for this part 
of the exam are set to zero. 

1. You purchase a share of “Company X” stock for €90. One year later, after receiving a dividend of €3, 
you sell the stock for €92. What is your holding-period return?  
A. 4.44% 
B. 2.22% 
C. 3.33% 
D. 5.56% 
E. 5.91% 

2. A portfolio that has an expected outcome of $114 is formed by  
A. Investing $100 in the risky asset. 
B. Investing $80 in the risky asset and $20 in the risk-free asset. 
C. Borrowing $46 at the risk-free rate and investing the total amount ($146) in the risky asset. 
D. Investing $43 in the risky asset and $57 in the riskless asset. 
E. Such a portfolio cannot be formed.  

3. Suppose you held a well-diversified portfolio with a very large number of securities, and that the 

single index model holds. If the V of your portfolio was 0.18 and VM was 0.24, the E of the portfolio 
would be approximately ________.  
A. 0.75 
B. 0.56 
C. 0.07 
D. 1.03 
E. 0.86 

4. The market risk, beta, of a security is equal to  
A. the covariance between the security's return and the market return divided by the variance of the 
market's returns. 
B. the covariance between the security and market returns divided by the standard deviation of the 
market's returns. 
C. the variance of the security's returns divided by the covariance between the security and market 
returns. 
D. the variance of the security's returns divided by the variance of the market's returns. 
E. the variance of the security's return divided by the standard deviation of the market's returns. 
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5. Imposing the no-arbitrage condition on a single-factor security market implies which of the following 
statements? 
I) the expected return-beta relationship is maintained for all but a small number of well-diversified 
portfolios. 
II) the expected return-beta relationship is maintained for all well-diversified portfolios. 
III) the expected return-beta relationship is maintained for all but a small number of individual 
securities. 
IV) the expected return-beta relationship is maintained for all individual securities.  
A. I and III are correct. 
B. I and IV are correct. 
C. II and III are correct. 
D. II and IV are correct. 
E. Only I is correct. 

6. Music Doctors has a beta of 2.25. The annualized market return yesterday was 12%, and the risk-free 
rate is currently 4%. You observe that Music Doctors had an annualized return yesterday of 15%. 
Assuming that markets are efficient, this suggests that  
A. bad news about Music Doctors was announced yesterday. 
B. good news about Music Doctors was announced yesterday. 
C. no news about Music Doctors was announced yesterday. 
D. interest rates rose yesterday. 
E. interest rates fell yesterday. 

7. Old Quartz Gold Mining Company is expected to pay a dividend of $8 in the coming year. Dividends 
are expected to decline at the rate of 2% per year. The risk-free rate of return is 6% and the expected 
return on the market portfolio is 14%. The stock of Old Quartz Gold Mining Company has a beta of -0.25. 
The intrinsic value of the stock is _____.  
A. $80.00 
B. $133.33 
C. $200.00 
D. $400.00 
E. None of these is correct 

8. The P/E ratio that is based on a firm's financial statements and reported in the newspaper stock 
listings is different from the P/E ratio derived from the dividend discount model (DDM) because  
A. the DDM uses a different price in the numerator. 
B. the DDM uses different earnings measures in the denominator. 
C. the prices reported are not accurate. 
D. the people who construct the ratio from financial statements have inside information. 
E. They are not different - this is a "trick" question. 
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9. You want to evaluate three mutual funds using the Treynor measure for performance evaluation. The 
risk-free return during the sample period is 6%. The average returns, standard deviations, and betas for 
the three funds are given below, in addition to information regarding the S&P 500 index. 

   
The fund with the highest Treynor measure is __________.  
A. Fund A 
B. Fund B 
C. Fund C 
D. Funds A and B are tied for highest 
E. Funds A and C are tied for highest 

10. You purchased an annual interest coupon bond one year ago that had 6 years remaining to maturity 
at that time. The coupon interest rate was 10% and the par value was $1,000. At the time you purchased 
the bond, the yield to maturity was 8%. If you sold the bond after receiving the first interest payment 
and the yield to maturity continued to be 8%, your annual total rate of return on holding the bond for 
that year would have been _________.  
A. 7.00% 
B. 7.82% 
C. 8.00% 
D. 11.95% 
E. None of these is correct. 

11. An upward sloping yield curve  
A. may be an indication that interest rates are expected to increase. 
B. may incorporate a liquidity premium. 
C. may reflect the confounding of the liquidity premium with interest rate expectations. 
D. All of these are correct. 
E. A and B are correct 
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 12. What should the purchase price of a 2-year zero coupon bond be if it is purchased at the beginning 
of year 2 and has face value of $1,000?  
A. $877.54 
B. $888.33 
C. $883.32 
D. $893.36 
E. $871.80 

13. The duration of a 5-year zero-coupon bond is  
A. smaller than 5. 
B. larger than 5. 
C. equal to 5. 
D. equal to that of a 5-year 10% coupon bond. 
E. None of these is correct. 

14. When interest rates decline, the duration of a 10-year bond selling at a premium  
A. increases. 
B. decreases. 
C. remains the same. 
D. increases at first, then declines. 
E. decreases at first, then increases. 

15. A European put option allows the holder to  
A. buy the underlying asset at the striking price on or before the expiration date. 
B. sell the underlying asset at the striking price on or before the expiration date. 
C. potentially benefit from a stock price increase. 
D. sell the underlying asset at the striking price on the expiration date. 
E. potentially benefit from a stock price increase and sell the underlying asset at the striking price on the 
expiration date. 
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16. Top Flight Stock currently sells for $53. A one-year call option with strike price of $58 sells for $10, 
and the risk free interest rate is 5.5%. What is the price of a one-year put with strike price of $58?  
A. $10.00 
B. $12.12 
C. $16.00 
D. $11.97 
E. $14.13 

17. Other things equal, the price of a stock call option is positively correlated with the following factors 
except  
A. the stock price. 
B. the time to expiration. 
C. the stock volatility. 
D. the exercise price. 
E. None of these is correct. 

18. Portfolio A consists of 150 shares of stock and 300 calls on that stock. Portfolio B consists of 575 
shares of stock. The call delta is 0.7. Which portfolio has a higher dollar exposure to a change in stock 
price?  
A. Portfolio B. 
B. Portfolio A. 
C. The two portfolios have the same exposure. 
D. A if the stock price increases and B if it decreases. 
E. B if the stock price decreases and A if it increases. 

19. Which one of the following statements regarding "basis" is not true?  
A. The basis is the difference between the futures price and the spot price. 
B. The basis risk is borne by the hedger. 
C. A short hedger suffers losses when the basis decreases. 
D. The basis increases when the futures price increases by more than the spot price. 
E. None of these is true. 

20. One reason swaps are desirable is that  
A. they are free of credit risk. 
B. they have no transactions costs. 
C. they increase interest rate volatility. 
D. they increase interest rate risk. 
E. they offer participants easy ways to restructure their balance sheets. 
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PART 2 (OPEN QUESTIONS; 6 0 points at maximum) 

Question 1: Equilibrium Pricing Models (15 points) 

Part a. (2 points) 

Explain the separation property of a portfolio selection problem. 

Part b. (2 points) 

Give the equation of the single factor model. Explain the decomposition of the risky asset’s return and of 
its variance. 

Part c. (5 points) 

Assume that the CAPM holds. The risk free rate rf is 3% and the market return rM is 5%. Consider the 
following two stocks: 

Stocks E P/E 
A 1.3 15.15 
B 1.1 19.23 

 
E - market beta of each stock 
P/E – price-earnings ratio 
 
The retention ratio (b) for the two stocks is 0.5. 
 

i. Compute the return on equity (ROE) of the two stocks, assuming a constant growth model with 
endogenous earnings growth (round at the third decimal).  

 
ii. What value for b will make the P/E ratio the highest possible for stock A, if the ROE is kept at the 

level calculated in (i)? 
 

iii. What would the effect on the P/E ratio be if you change the retention ratio of stock B, keeping 
ROE constant? Why? 
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Part d. (2 points) 

Consider the multifactor APT. There are two independent economic factors, F1 and F2. The risk-free rate 
of return is 6%. The following information is available about two well-diversified portfolios: 

 

   
 
Assume that no arbitrage opportunities exist. Compute the risk premium on factor F1 and the risk 
premium on factor F2. 

Part e. (4 points) 

Consider the Carhart Four-factor Mode, which is an extension of the Fama-French 3-factor model: 

௜ݎ = ௜ߙ + ெݎ௜ߚ + ܤܯ௜ܵߛ + ܮܯܪ௜ߜ + ܯܱܯߢ + ݁௜ 

where ri is the return of a stock i, rM is the market return, SMB is a factor that proxies for size, HML – for 
value, and MOM – for momentum. The variances of the four factors are respectively ʍ2

M͕�ʍ
2

SMB ͕�ʍ2
HML, 

and ʍ2
MOM . The variance of the idiosyncratic source of risk is ʍ2(e) for all stocks i. Assume that the 

idiosyncratic sources of risk are uncorrelated, and that the factors are uncorrelated as well. 
 

Now consider two stocks (i={1, 2}). 
 

i. Give an expression for the systematic risk of each of the two stocks. 
 

ii. Construct an equally weighted portfolio of the two stocks. What is its non-systematic risk 
component? Compare it to the non-systematic risk component of the individual stocks. 
 

iii. Now consider four stocks, i={1,2,3,4}. Construct a portfolio out of the four stocks that has zero 
exposure to the Size factor, an exposure of 1 to the Value factor, and exposure of 1.5 to the 
Momentum factor. Provide the system of equations to be used to solve for the weights. You do 
not need to find the explicit solution for the weights.  

 
 
Question 2: Portfolio Construction and Performance Measurement (15 points) 
 
Part a. (2 points) 
 
Theoretically, the standard deviation of a portfolio consisting of two equities can be reduced to what 
level? Explain. Realistically, is it possible to reduce the standard deviation to this level? Explain.  
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Part b. (3 points) 

There are three stocks, A, B, and C. You can either invest in these stocks or short sell them. There are 
three possible states of nature for economic growth in the upcoming year; economic growth may be 
strong, moderate, or weak. The returns for the upcoming year on stocks A, B, and C for each of these 
states of nature are given below: 

   

i. If you invested in an equally weighted portfolio of stocks A and B, what would be your portfolio 
return if economic growth were moderate? 
 

ii. How can you construct a risk-free arbitrage opportunity, assuming there is a 1/3 chance to be in 
each state of the nature? Explain and provide an example! 

Part c. (5 points) 

Consider the following information about the performance of a fund and the market portfolio: 
 
 Fund Market portfolio 

Average return 12% 9% 

Standard deviation of returns 25% 20% 

Beta 1.1 1 

 
The risk free rate is 2%. 
 

i. Calculate the Sharpe ratio of the fund and of the market portolio. 
 

ii. Define the M2 performance measure, also giving a graphic interpretation. Hint: recall that it 
involves creating a hypothetical portfolio made up of a combination of the fund portfolio and a 
risk-free investment. What is the link between the M2 measure and the Sharpe ratio? 
 

iii. Calculate the weights of the hypothetical portfolio used to calculate the M2 measure. Obtain its 
return. 
 

iv. Calculate the M2 measure for the fund. 
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Part d. (5 points) 

You have a time series of realized returns of a mutual fund. According to the fund’s prospectus, it invests 
in growth stocks and fixed income securities and has a stellar performance. You, however, suspect that 
the superior performance of this fund is due to investment in riskier value stocks. How can you 
investigate your concern, using style analysis? Explain the statistical tests you would perform! 

Question 3: Fixed Income (15 points) 

Part a. (3 points) 

Discuss the meaning, usage, similarities and differences between the following 2 couples of concepts: 

i. duration of a bond and delta of an option 
 

ii. convexity of a bond and gamma of an option 
 

Part b. (5 points) 

Consider the following forward rates: f1 = 2%, f2 = 3%, and f3 = 4%.  
 

i. Express the prices of zero-coupon bonds with maturities of 1, 2, and 3 years using the forward 
rates. Solve for them.  
 

ii. Find the yield curve from the forward curve and explain how you obtained it. 
 

iii. You are offered to enter in the following agreement: lend $10000 at the start of year 3 at 5% for 
1 year. What is the value of the agreement today? How do you found it? 
 

iv. What are the cash-flows of the agreement (now (beginning of year 1), at the end of year 1, 2 
and 3)? How can you hedge this agreement today? (Hint: use zero-coupon bonds). Give the 
portfolio for the hedging strategy and its cash-flows.  
 

Part c. (5 points) 

You have a callable bond position. Its modified duration is 13 and convexity is 110. Also, you have 3 zero 
coupon bonds with maturities of 3, 5, and 15 years. The face value of the zero coupon bond is 100 euro, 
and the yield curve is flat at 4.5%. 

i. Calculate the prices, modified durations, and convexities of the three zero coupon bonds 
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ii. Construct a portfolio of the three zero coupon bonds to hedge the callable bond position by 
matching its modified duration and taking a 10% position in the 3 year zero coupon bond. 
Obtain the weights on the other two bonds analytically and calculate them. 
 

iii. Suggest a way to select the best combination of zero coupon bonds to hedge the callable bond 
exposure. Do not provide a solution, but state the equation (or system of equations). 

 
Part d. (2 points) 
 
Explain what the following terms mean: spot rate, short rate, and forward rate. Which of these is (are) 
observable today?  
 

Question 4: Option Pricing (15 points) 

Part a. (2 points) 

Discuss marking to market and margin accounts in the futures market.  

Part b. (3 points) 

Suppose you purchase 100 European call options on IBM maturing in May with an exercise price of 100 
(premium=$5) and write 100 call options on IBM maturing in May with an exercise price of 105 (the 
premium is $2). 

i. What is the maximum potential profit of your strategy if both options are exercised? 
 

ii. How much would be your profit if, at expiration, the price of a share of IBM stock is $103? 
 

iii. What is the maximum loss that you could suffer from your strategy? 
 

iv. What is the lowest stock price at which you can break even?  

Part c. (2 points) 

An American-style call option with six months to maturity has a strike price of $35. The underlying stock 
now sells for $43. The call premium is $12. 

i. What is the intrinsic value of the call?  
 

ii. What is the time value of the call?  
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Part d. (4 points) 

Consider an Asian call option. It pays the maximum between zero and the difference between the 
average realized price of the underlying during the life of the option (denote it by M), and the strike 

price (K). The price of the stock today is S0 = $100. Its future evolution can be modeled by a binomial 

tree, where at each period it can go up by 15% or down by 10%.  The strike price is K = $93. The periodic 
risk-free rate is 0.2%. The stock pays no dividends and the option can be exercised only at maturity. 

Build a 2-period binomial tree (so for t=0, t=1, t=2) and calculate the price of the option based on it. 

Part e. (4 points) 

Which of the variables affecting option pricing is not directly observable? How is it usually calculated in 
order to be used by, say, the Black-Scholes formula? If this variable is estimated to be higher or lower 
(using option pricing) than the variable actually is, then how is the option valuation affected?  
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