Final Exam Study Questions (with solutions)
Fall 2009
1.  It’s 1999, and National Supermarkets, Inc., is considering making an investment of $25 million to acquire 10% of BeanStalk.com, a start-up company which allows consumers to shop online for groceries to be delivered to their homes.  Evaluate the following statement:


“The expected value of BeanStalk.com in 5 years is $1 billion, so at that time the expected value of our stake is $100 million.  National Supermarkets’ WACC is 6%, so the present value of our investment in BeanStalk.com is about $75 million.  Therefore the NPV of this deal is about $50 million, which is positive, so we should make the investment.”


Assume the facts given here are correct.  What do you think of the reasoning?

2. Describe a feature of the system of corporate governance in the United States that helps to ensure that executives run corporations in the best interests of their shareholders.

3. Suppose that the 15-year mortgage rate and the 30-year mortgage rate both rise from 5% to 6%.  Which increases by a larger amount, the required monthly payment on the 15-year mortgage, or the required monthly payment on the 30-year mortgage?

4. If a stock’s beta is 0.5, its expected return should be:

a) more than the risk-free rate

b) equal to the risk-free rate

c) less than the risk-free rate, but positive

d) zero

e) negative

5. The standard deviation of the average stock is greater than the standard deviation of the market portfolio made up of all stocks.  What is the best explanation for this?

a) the capital asset pricing model

b) diversification

c) the dividend discount model

d) regression

MORE QUESTIONS NEXT PAGE

6. TRUE OR FALSE?  “The benefits of diversification increase with increased correlation.”

7. You are working at the Chicago Housing Authority and need to choose among three alternatives for roofing on public housing projects.  The following table gives costs, as of now, per 100 square feet of roofing, as well as lifespans.  The Chicago Housing Authority uses a nominal discount rate of 6%.  The inflation rate is 3%. Which of the three alternatives is best?

	
	Cheap Shingles
	Expensive Shingles
	Metal

	purchase price
	$35
	$70
	$120

	cost to install
	$70
	$70
	$110

	annual maintenance
	$5
	$3
	$1

	lifespan 
	15 years
	25 years
	50 years


8. You deposit $1000 for two years at the bank and get 5% interest compounded quarterly.  

8.1 What is the future value of your deposit in two years?

8.2 What effective annual interest rate do you earn?

9. What is the current price of a bond with par value $10,000, maturity 10 years, coupon rate 5% with semiannual coupons, and yield to maturity of 8%?  

10. MULTIPLE CHOICE: Suppose the yields of all bonds increase from 5% to 6%.  What happens to the prices of bonds with long maturities?

a) They rise more than the prices of bonds with short maturities.

b) They rise the same amount as the prices of bonds with short maturities.

c) They rise less than the prices of bonds with short maturities.

d) They do not change.

e) They fall less than the prices of bonds with short maturities.

f) They fall the same amount as the prices of bonds with short maturities.

g) They fall more than the prices of bonds with short maturities.

SOLUTIONS START NEXT PAGE

1.  It’s 1999, and National Supermarkets, Inc., is considering making an investment of $25 million to acquire 10% of BeanStalk.com, a start-up company which allows consumers to shop online for groceries to be delivered to their homes.  Evaluate the following statement:

“The expected value of BeanStalk.com in 5 years is $1 billion, so at that time the expected value of our stake is $100 million.  National Supermarkets’ WACC is 6%, so the present value of our investment in BeanStalk.com is about $75 million.  Therefore the NPV of this deal is about $50 million, which is positive, so we should make the investment.”


Assume the facts given here are correct.  What do you think of the reasoning?
Answer:  Several good responses are possible.
· It may be inappropriate to do a discounted cashflow analysis of BeanStalk.com with a MARR appropriate to National Supermarkets’ WACC.  BeanStalk.com seems to have more risk, in particular, more market risk, than National Supermarkets.  Instead, we could use a discount rate appropriate for BeanStalk.com given the risk of this venture. 
· If National Supermarkets has a lot of investment opportunities and a limited ability to raise capital, its MARR might be higher than its WACC.  One could investigate whether National Supermarkets has access to enough capital to invest $25 million in BeanStalk.com and do all the better projects too.
· There is a lot of idiosyncratic risk in this deal, because BeanStalk.com might fail as a start-up.  National Supermarkets could lose the whole $25 million investment.  Its board should decide whether that is a risk that it can safely bear.
2. Describe a feature of the system of corporate governance in the United States that helps to ensure that executives run corporations in the best interests of their shareholders.

Answer:  Several good responses are possible.

· The board of directors has the power to fire executives.  Boards have fired executives when they believe it is evident that the executives are making decisions that are bad for shareholders.
· Executive compensation packages, such as stock options or restricted stock grants, can help to align executives’ incentives with shareholders’ interests.

· Major decisions, such as dividends, share buybacks, and acquisitions, require the approval of the board of directors as well as of executives.

· The board of directors has oversight of executives.  If directors don’t exercise proper oversight, shareholders can launch a proxy contest which, if successful, would place new directors on the board.

· A corporation whose executives are not maximizing shareholder value becomes a more attractive takeover target.  When a poorly managed corporation is taken over, its underperforming executives often lose their jobs; the threat of this eventuality provides a disincentive for executives to neglect shareholder value.

3. Suppose that the 15-year mortgage rate and the 30-year mortgage rate both rise from 5% to 6%.  Which increases by a larger amount, the required monthly payment on the 15-year mortgage, or the required monthly payment on the 30-year mortgage?

Answer: The payment for the 30-year mortgage goes up more.  This makes sense because the 30-year mortgage payments each contain more interest and less principal than the 15-year mortgage payments, so the 30-year mortgage payments are more sensitive to the interest rate.  To check: the monthly mortgage payment per $1,000 of principal is 1000*r/(1-(1+r)-m) where r = monthly interest rate = annual mortgage rate / 12 and m = 12*(# of years), so:
· When the annual mortgage rate is 5%, the monthly payment is $7.91 on the 15-year mortgage and $5.37 on the 30-year.
· When the annual mortgage rate is 6%, the monthly payment is $8.44 on the 15-year mortgage and $6.00 on the 30-year.
4. If a stock’s beta is 0.5, its expected return should be:
a) more than the risk-free rate

b) equal to the risk-free rate

c) less than the risk-free rate, but positive

d) zero

e) negative

Answer: a) 

Reason:  If beta is between 0 and 1, the expected return will be between the risk-free rate and the market’s expected return.  The market’s expected return ought to be more than the risk-free rate: if it were the same, everyone would prefer the riskless investment.
5. The standard deviation of the average stock is greater than the standard deviation of the market portfolio made up of all stocks.  What is the best explanation for this?

a) the capital asset pricing model

b) diversification

c) the dividend discount model

d) regression

Answer: (b)

6. TRUE OR FALSE?  “The benefits of diversification increase with increased correlation.”

Answer: FALSE.  If you consider the same portfolio and imagine the correlations between assets increasing, this will increase the portfolio’s variance.  See the last formula for portfolio variance in the Probability section of the formula sheet, and notice that increased correlation implies increased covariance.  But increasing the portfolio’s variance is a reduction of the benefit of diversification.
7. You are working at the Chicago Housing Authority and need to choose among three alternatives for roofing on public housing projects.  The following table gives costs, as of now, per 100 square feet of roofing, as well as lifespans.  The Chicago Housing Authority uses a nominal discount rate of 6%.  The inflation rate is 3%. Which of the three alternatives is best?

	
	Cheap Shingles
	Expensive Shingles
	Metal Roofing

	purchase price
	$35
	$70
	$120

	cost to install
	$70
	$70
	$110

	annual maintenance
	$5
	$3
	$1

	lifespan 
	15 years
	25 years
	50 years


Answer: Choose the metal roofing, which has the lowest EUAC.  EUAC is an appropriate criterion because the buildings will be around and needing roofing for a very long time, and one can repeat each option many times, e.g. replace cheap shingles with more cheap shingles every 15 years.  The EUAC for each alternative is computed as follows: let Y = lifespan in years, A = annual maintenance, and I = (purchase price + cost to install).  Then EUAC = A + I*d/(1-(1+d)-Y) where d is the annual real discount rate.  (We must use a real discount rate so as to have constant projected maintenance costs: the real maintenance costs stay constant while the nominal maintenance costs would increase at 3% per year.)  This real discount rate d = (1.09)/(1.03) – 1 ≈ 2.9%.  Then the EUACs are $13.74 for cheap shingles, $10.96 for expensive shingles, and $9.41 for metal roofing.
8. You deposit $1000 for two years at the bank and get 5% interest compounded quarterly.  
8.1 What is the future value of your deposit in two years?

Answer: 1000(1 + 0.05/4)^8 = 1104.5

8.2 What effective annual interest rate do you earn?

Answer: (1 + 0.05/4)^4 – 1 = 5.0945%

9. What is the current price of a bond with par value $10,000, maturity 10 years, coupon rate 5% with semiannual coupons, and yield 8%?  

The coupon payments are $250 every 6 months.

The yield to maturity gives us the discount rate we use to find present values.

The discount rate for a 6-month period is 4% = 8%/2.  

Price = 10000/(1.04^20) + 250 * (1/0.04) * (1 – 1/(1.04^20)) 

= 4563.87 + 3397.58 = $7961.45.

10. MULTIPLE CHOICE: Suppose the yields of all bonds increase from 5% to 6%.  What happens to the prices of bonds with long maturities?

a) They rise more than the prices of bonds with short maturities.

b) They rise the same amount as the prices of bonds with short maturities.

c) They rise less than the prices of bonds with short maturities.

d) They do not change.

e) They fall less than the prices of bonds with short maturities.

f) They fall the same amount as the prices of bonds with short maturities.

g) They fall more than the prices of bonds with short maturities.

Answer: (g).  See class notes on bonds, or consider the derivative of the bond pricing formula with respect to yield.





















































































































































































































































































































































































































































































































































































































