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Faculty of Economics and Business Administration 
 
Exam:    Investments 3.4 
 
Code:    E_BE3_INV 
 
Examinator:  Dr. Teodor Dyakov 
Co-reader:  Dr. Vincent van Kervel 
 
Date:   March 23, 2015  
 
Time:   8.30 
 
Duration:  2 hours and 45 minutes 
 
Calculator allowed: Yes  
 
Graphical calculator 
allowed:  Yes  
 
Number of questions: 20 multiple choice and 4 open-ended 
 
Type of questions: Open/ 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 6, 2015 
 
Inspection:   Tuesday, April 7 2015 at 13.00. Room – to be announced on blackboard. 
  
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. The holding-period return (HPR) for a stock is equal to  
A. the real yield minus the inflation rate. 
B. the nominal yield minus the real yield. 
C. the capital gains yield minus the tax rate. 
D. the capital gains yield minus the dividend yield. 
E. the dividend yield plus the capital gains yield. 

2. Steve is more risk-averse than Edie. On a graph that shows Steve and Edie's indifference curves, which 
of the following is true? Assume that the graph shows expected return on the vertical axis and standard 
deviation on the horizontal axis.  
I) Steve and Edie's indifference curves might intersect. 
II) Steve's indifference curves will have flatter slopes than Edie's. 
III) Steve's indifference curves will have steeper slopes than Edie's. 
IV) Steve and Edie's indifference curves will not intersect. 
V) Steve's indifference curves will be downward sloping and Edie's will be upward sloping.  
A. I and V 
B. I and III 
C. III and IV 
D. I and II 
E. II and IV 

3. Given an optimal risky portfolio with expected return of 16% and standard deviation of 20% and a risk 
free rate of 4%, what is the slope of the best feasible CAL?  
A. 0.60 
B. 0.14 
C. 0.08 
D. 0.36 
E. 0.31 
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4. 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 0.25 and VM was 0.21, the E of the portfolio 
would be approximately ________.  
A. 0.64 
B. 1.19 
C. 1.25 
D. 1.56 
E. 0.87 

5. The CAPM applies to  
A. portfolios of securities only. 
B. individual securities only. 
C. efficient portfolios of securities only. 
D. efficient portfolios and efficient individual securities only. 
E. all portfolios and individual securities. 

6. Assume the CAPM holds. The risk-free rate is 5 percent. The expected market rate of return is 11 
percent. If you expect stock X with a beta of 2.1 to offer a rate of return of 15 percent, you should  
A. buy stock X because it is overpriced. 
B. sell short stock X because it is overpriced. 
C. sell short stock X because it is underpriced. 
D. buy stock X because it is underpriced. 
E. hold the stock because it is fairly priced. 

7. In terms of the risk/return relationship in the APT  
A. only factor risk commands a risk premium in market equilibrium. 
B. only systematic risk is related to expected returns. 
C. only nonsystematic risk is related to expected returns. 
D. only factor risk commands a risk premium in market equilibrium and only systematic risk is related to 
expected returns. 
E. only factor risk commands a risk premium in market equilibrium and only nonsystematic risk is related 
to expected returns. 
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8. Consider the regression equation: ri- rf= g0+ g1bi+ g2s2(ei) + eit where: ri- rt= the average difference 
between the monthly return on stock i and the monthly risk-free rate bi= the beta of stock i s2(ei) = a 
measure of the nonsystematic variance of the stock i If you estimated this regression equation and the 
CAPM was valid, you would expect the estimated coefficient, g1 to be  
A. 0 
B. 1 
C. equal to the risk-free rate of return. 
D. equal to the average difference between the monthly return on the market portfolio and the monthly 
risk-free rate. 
E. equal to the average monthly return on the market portfolio. 

9. A company whose stock is selling at a P/E ratio greater than the P/E ratio of a market index most likely 
has ________.  
A. an anticipated earnings growth rate which is less than that of the average firm 
B. a dividend yield which is less than that of the average firm 
C. less predictable earnings growth than that of the average firm 
D. greater cyclicality of earnings growth than that of the average firm 
E. None of these is correct. 

10. Low Fly Airline is expected to pay a dividend of $7 in the coming year. Dividends are expected to 
grow at the rate of 15% per year. The risk-free rate of return is 6% and the expected return on the 
market portfolio is 14%. The stock of Low Fly Airline has a beta of 3.00. The intrinsic value of the stock is 
_____.  
A. $46.67 
B. $50.00 
C. $56.00 
D. $62.50 
E. None of these is correct 

The following data are available relating to the performance of Sooner Stock Fund and the market 
portfolio: 

   
The risk-free return during the sample period was 3%. 
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11. Calculate the information ratio for Sooner Stock Fund.  
A. 1.53 
B. 1.30 
C. 8.67 
D. 31.43 
E. 37.14 

12. A coupon bond that pays interest of $90 annually has a par value of $1,000, matures in 9 years, and 
is selling today at a $66 discount from par value. The yield to maturity on this bond is __________.  
A. 9.00% 
B. 10.15% 
C. 11.25% 
D. 12.32% 
E. None of these is correct. 

13. A bond will sell at a discount when __________.  
A. the coupon rate is greater than the current yield and the current yield is greater than yield to maturity 
B. the coupon rate is greater than yield to maturity 
C. the coupon rate is less than the current yield and the current yield is greater than the yield to 
maturity 
D. the coupon rate is less than the current yield and the current yield is less than yield to maturity 
E. None of these is correct. 

14. Given the yield on a 3 year zero-coupon bond is 7.2% and forward rates of 6.1% in year 1 and 6.9% in 
year 2, what must be the forward rate in year 3?  
A. 8.4% 
B. 8.6% 
C. 8.1% 
D. 8.9% 
E. None of these is correct. 

15. According to the expectations hypothesis, an upward sloping yield curve implies that  
A. interest rates are expected to remain stable in the future. 
B. interest rates are expected to decline in the future. 
C. interest rates are expected to increase in the future. 
D. interest rates are expected to decline first, then increase. 
E. interest rates are expected to increase first, then decrease. 
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16. Which of the following bonds has the longest duration?  
A. A 12-year maturity, 0% coupon bond. 
B. A 12-year maturity, 8% coupon bond. 
C. A 4-year maturity, 8% coupon bond. 
D. A 4-year maturity, 0% coupon bond. 
E. Cannot tell from the information given. 

17. Which of the following factors affect the price of a stock option  
A. the risk-free rate. 
B. the beta of the stock. 
C. the time to expiration. 
D. the expected rate of return on the stock. 
E. the risk-free rate, the riskiness of the stock, and the time to expiration. 

18. The intrinsic value of an at-the-money put option is equal to  
A. the stock price minus the exercise price. 
B. the put premium. 
C. zero. 
D. the exercise price plus the stock price. 
E. None of these is correct. 

19. To hedge a short position in Treasury bonds, an investor most likely would  
A. ignore interest rate futures. 
B. buy S&P futures. 
C. buy interest rate futures. 
D. sell Treasury bonds in the spot market. 
E. None of these is correct. 

20. Suppose that the risk-free rates in the United States and in Japan are 5.25% and 4.5%, respectively. 
The spot exchange rate between the dollar and the yen is $0.008828/yen. What should the futures price 
of the yen for a one-year contract be to prevent arbitrage opportunities, ignoring transactions costs?  
A. $0.009999/yen 
B. $0.009981/yen 
C. $0.008981/yen 
D. $0.008891/yen 
E. None of these is correct 
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PART 2 (OPEN QUESTIONS; 6 0 points at maximum) 

Question 1: Equilibrium Pricing Models (15 points) 

Part a. (4 points) 

Give the expression for the expected return – beta relationship of the CAPM. Plot a graphical 
interpretation. On the plot, also indicate the market portfolio and the risk-free rate. Where does a fairly 
priced security lie? Plot an example of an underpriced security and explain why it is underpriced. What 
would be the mechanism that corrects for this mispricing, under the CAPM? 

Part b. (4 points) 

Assume that the CAPM holds. The risk free-rate is 3% and the return on the market is 6%. Consider the 
following three stocks, where b stands for the retention rate: 

 

i. What is the required rate of return for the three stocks?  
 

ii. What is the P/E ratio for the three stocks, assuming a constant growth model with 
endogenous earnings growth? 

 
iii. Assume now that the retention ratio increase from 0.1 to 0.2 for all stocks. What are the 

new P/E ratios? Which stock experiences the largest change and why?  
 

Part c. (7 points)  

Motivated by Merton’s ICAPM and the observation that value stocks typically have higher returns than 
growth stocks, you apply an extended version of the CAPM where you consider HML (the return of value 
minus growth stocks) as an additional source of risk that describes investors’ investment opportunity 
set. You therefore consider the following asset pricing model:  

௜ݎ = ௜ߙ + ௜ߚ כ ௠ݎ + ௜ߛ כ ܮܯܪ + ߳௜ 

Where ݎ௜ is the excess return of stock i, ݎ௠ is the excess return on the market. The variances of the two 
factors are ߪ௠ and ߪ௛௠௟. The variance of the idiosyncratic risk is ߪఢ for all stocks i (i.e. it is the same). 
Assume that the idiosyncratic risks are uncorrelated, and that the two factors are uncorrelated as well. 
Now consider two stocks ݅ = {1,2}. 

Stocks beta ROE b
A 1.25 0.1 0.1
B 1 0.15 0.1
C 0.75 0.2 0.1
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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 the non-systematic risk 
component? Compare it to the non-systematic component of each stock. 
 

iii. What would the non-systematic risk component of the equally-weighted portfolio in (ii) 
have been, had the idiosyncratic risk components of the two stocks been positively 
correlated? Higher, or lower than in (ii)? Why do you observe this effect? 
 

iv. Construct a portfolio out of the two stocks that has exposure of 1 to the HML factor. Give an 
analytical expression of its weights. 

Question 2: Portfolio Construction and Performance Measurement (15 points) 
 
Part a. (3 points) 
 
Discuss, in general, the performance attribution procedures.  
 
Part b. (4 points) 
 
Consider the following probability distribution for stocks A and B: 
 
State Probability Return on stock A Return on stock B 

1 0.2 3 -5 
2 0.5 4 6 
3 0.3 -2 10 

 
i. Calculate the expected return for each stock 

 
i. Calculate the standard deviation of the two stocks 

 
ii. Calculate the correlation coefficient between the two stocks 

 
iii. If you invest 35% in stock A, and 65% in stock B, what would be your portfolio’s expected 

rate of return and standard deviation? 
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Part c. (4 points) 
 
You want to evaluate 3 mutual funds. The risk-free rate during the sample period is 6%. The average 
returns, standard deviations, and betas for the three funds are provided in the table below and are 
stated in percentages. 
 
Fund Average Return Standard Deviation Beta 

A 10 10 0.7 
B 14 20 1 
C 16 25 1.2 

 
i. Define the Sharpe Ratio. Compute the Sharpe Ratios of the three funds and rank your funds 

according to it 
 

ii. Define the Treynor measure and compute it for each mutual fund. How does the Treynor 
measure differ from the Sharpe Ratio? Rank the three funds according to the Treynor 
measure. 
 

iii. Based on your analysis, which fund would you like to hold and why? 
 

 
Part d. (4 points) 
 
Discuss the differences in risk-taking behavior between investors who are risk averse, risk neutral, and 
risk loving.  
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Question 3: Fixed Income (15 points) 
 
Part a. (5 points) 
 
Discuss duration. Include in your discussion what duration measures, how duration relates to maturity, 
what variables affect duration, and how duration is used as a portfolio management tool (include some 
of the problems associated with the use of duration as a portfolio management tool).  
 
Part b. (4 points) 
 
You are given the following three coupon bonds with annual coupon payments and face value of 100. 
 

 
 
Compute the zero rates ݖଵ, ݖଶ, and ݖଷ (up to two decimal places) for maturities of 1, 2, and 3 years. 
 
Part c. (6 points) 
 
Use the same data provided in Part a. above. 
 

i. Compute the modified duration of the three bonds 
 

ii. Construct a portfolio that consists of a long position in 10 type A bonds, a short position in 
20  type B bonds, and a long position in 60 type C bonds. Obtain the value of the portfolio 
and the weights of each bond 

 

iii. Compute the modified duration of this portfolio 
 

iv. Using duration approximation, what percentage change in the value of your portfolio you 
would expect if there is an upward shift in the term structure (i.e. an increase of all interest 
rates) by 50 basis points? What if instead of an increase of 50 basis points, there is a 
decrease of 100 basis points? Comment on the quality of the approximation in both cases. 

 

 
 
 
 
 
 
 
 
 

Bond Maturity Coupon (in %) Price Yield to Maturity (in %) Notional
A 2 3 102.9531 1.4904 100
B 2 6 108.8314 1.4857 100
C 3 4 106.7183 1.6847 100
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Question 4: Option Pricing (15 points) 
 

Part a. (3 points) 

Describe the protective put. What are the advantages of such a strategy?  

Part b. (2 points) 

You are pricing a European call option using a binomial tree and the Black-Scholes formula. What is the 
relationship between the two valuations when you increase/decrease the number of steps in the 
binomial tree? 

Part c. (6 points) 

Consider the binomial tree for the evolution of the €/$ exchange rate over the period of 6 months, 
assuming two steps (t=0, t=1, t=2). The current exchange rate at t=0 is 0.9 €/$. The annual risk free rate 
is 3%, and the exchange rate can increase by 5% or decrease by 2.5% each period. 

i. Draw the binomial tree for (t=0, t=1, t=2) 
 

ii. Calculate the risk-neutral probabilities of an upward movement and that of a downward 
movement. Do they differ at each nod of the tree and why? 
 

iii. Suppose you own a business in the Eurozone at time 0 and need to make a payment 6 
months from now in dollars. You want to hedge against an unfavorable foreign exchange 
rate in 1 year, but also like to gain from a potential depreciation of the US dollar. Thus, you 
consider buying plain vanilla at the money call options that expire in 6 months. Compute 
the price of such an option. 

Part d. (4 points) 

Replicate the payoff structure below, known as “short iron condor” using call and put options. On the 
horizontal axis you have the price of the underlying stock, and on the vertical axis – the payoff at 
maturity. Pay attention to the values on the horizontal and vertical axes. Briefly explain what might 
motivate traders to pursue this payoff structure. 
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