SOLUTION TO MIDTERM2

1. (Xiaoyin Zhang)

The general rule for grading these questions is:  There are 4 points for each question.  2 points are given to the correct answer of either TRUE or FALSE and 2 points are given to reasonable explanations.  If your reason was not quite to the point, only 1 point or 0 is given.  On the other hand, if you answered wrong on TRUE or FALSE but stated some valid reasons relevant to the issue, 1 or 2 points are given.

(a) False.  
According to MM, the WACC of a company will stay constant regardless how you finance it.  

(b) True.  
Please refer to Lecture Note 13, page 9.  The counter example against the weak form of the efficient markets theory is “Small-cap, thinly traded stocks seem to respond to market shocks with a lag.”  So, people can trade on such pattern to make profit. 

(c) False. 

Prices in active, competitive security markets reflect all publicly available information and respond instantaneously to new information.  As long as the market is competitive, investors do NOT have to have the same information because through active trading by these investors, all information gets reflected in the stock price.  

(d) True. 
Lecture Note 13, page 15.  Based on empirical studies, mutual funds DO NOT on average outperform the market once risk is adjusted for.  If anything they under perform because there are more transaction and administrative costs incurred by mutual fund managers than by index funds.  So, the all-in return is lower.  

(e) False.  
The formula is wrong.  It should be the Debt to Equity ratio (D/E).  Lecture Note 14, page11.  You can explain this by showing the correct formula or verbally.

rE = rA + (rA – rD) D/E

(f)   True. 
Based on the Portfolio Theory, everyone should hold the portfolio of risky assets with the highest attainable ratio of expected risk premium to portfolio standard deviation. People with different risk tolerances, they can form their own efficient portfolio by combining a risk-free asset with the market portfolio in different weights.  So, they are investing in the same risky portfolio, but at different dollar amounts or percentage of their total wealth.  


People who drew the efficient frontier and the capital market line got full credit for explanation.

2. (Li Jin)

This question tests the basic formula for portfolio risk, the notion that a riskless portfolio has zero variance, and the arbitrage argument.

(a) 

The portfolio variance is:

 σp2 =  XA2 σA2 +2XAXBσAσBρAB +  XB2 σB2           (1)

also we have

XA + XB = 1                                                           (2)

Note that there is a trick that makes the system of equations much easy to solve:

that when ρAB = -1, (1) can be re-written as:

σp2 =  (XA σA - XB σB)2, and 

by setting σp2 =0 we have

XA σA - XB σB = 0                        (3)

Solving the system of equations consisting of (2) and (3), we have, 

XA = 4/7, XB = 3/7

(b) 

The portfolio we just constructed has an expected return:

rp = XArA + XBrB = 4/7(-0.0425) + 3/7(0.15) = 0.04

The risk free rate must be equal to this rate, otherwise there is an arbitrage.

Most people had little difficulty with (b), however, some people had a hard time solving the system of equations in (a) to determine the values of XA and XB. They lost some points.

3. (Joon Chae)

(a) It is lousy.  Since the alpha is -.5 per month, its performance is very bad.  But, the standard error of alpha is very high, so we can not use the past alpha to predict the future.  Some students tried to set up APT in (a), but there is no need to do so.

(b) The APT equation will be 
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Therefore, ri = 0.5 + 1.22*5.2+0.36*3.2+(-0.044)*5.4 = 7.76% (This asumes the risk premiums are monthly)

In an annual framework, risk-free rate should be annualized (around 6.0%). 

ri = 6.0 + 1.22*5.2+0.36*3.2+(-0.044)*5.4 = 13.26%

Note a few students included alpha in their estimation formula, but that's wrong.   That ( is zero in future prediction is the key point of this question.  Also, as you can see in the problem, the rsize, and rbook/market are already risk premiums, so you can not subtract risk free rate again.

4. (Li Jin)

This question is a direct application of MM theorem I. The key insight here is to note that the proposed change is to shift some equity to some other equity, and, since preferred stock is not tax-deductible, there should be no tax effect, and thus MM theorem I holds, and the WACC of Nevada Hydro does not change.

There are a few people who thought preferred stock is tax deductible, thus by converting common stock to preferred stock, tax shield increases and the WACC should go down. This answer gets 8 points (assuming no other mistakes are made). 

5.  (Xiaoyin Zhang)

You only need to answer one of them. For those who answered both, I graded both and picked the higher score.  

(a) This is very similar to one of the homework problems.  So, most of the people got it right.  There are four major points you need to cover:

· If the opportunity were the firm’s only asset, this might be a good deal because shareholders put up no money and therefore have nothing to lose.  In reality, rational lenders won’t advance 100% of the asset’s value for an 8% promised return unless other safe assets are put up as collateral.

· 8% cost of debt is not the opportunity cost of capital for evaluating investment decisions, and therefore it is irrelevant.

· We should compare the 10% with the opportunity cost of capital for a similar project.

· Investing decisions should be made separately from financing decisions.

So, the statement is not correct.

(b) The first sentence is correct, but it doesn’t mean firms should operate at conservative debt levels.

You should cover the following points in order to get full credit for explanation:

· MM I: 
  The firm value is independent of the proportion of debt to equity

· MM II:  The rates of return on both debt and equity increase as the proportion of debt in the capital structure increases.  But, the overall effect is to leave the firm’s cost of capital unchanged.

· However, beyond the MM world, there is a benefit of interest tax shield (under the current the U.S. tax system) that increases the value of the firm, and also cost of financial distress. So, the idea that more debt is better is correct only to some extent, and then tax advantages are offset by the possibility of getting into financial distress.  

People who drew a chart like figure 17.2 got full credit for the first two points.  People who drew a chart like figure 18-2 got full credit for the third point.   10 points were given to people who mentioned all the above points and clearly expressed an opinion on the accuracy of the statements.

6) (Wes Chan)

This was a somewhat tricky question that most people did very well in answering.  There were three basic concepts that should have been clear:

1) Efficient portfolios are on the mean-variance frontier of all possible combinations of risky assets;

2) In the CAPM, the most efficient risky asset portfolio is the market, which can be combined with the riskless asset or borrowing;

3) The market, in equilibrium, contains all risky assets within it (with positive weights if the assets are in positive supply).

The answers to the specific questions in the problem are:

· The efficient portfolio is the market;

· It will include positive weights of GE, Coca-Cola, and Exxon in it already;

· Shorting is not necessary and does not improve the risk-return tradeoff;

· Computers or guesswork are not necessary to see this- use the hint or check the excess return/variance ratios;

Several points were awarded for taking the hint and correctly verifying that GE, Coca-Cola, and Exxon were priced consistent with the CAPM.

Several more points were awarded for some indication of an understanding of efficient portfolios, the security market line, and how it is tangent to the efficient frontier.

To get close to full credit, one needed to identify that the efficient portfolio was the market (the efficient portfolio was specifically asked for in the question).

Finally, answers with complete credit had some discussion of the positive weights of the three stocks in the efficient portfolio (their market weights).  This was one of the specific questions asked in this problem, but if one failed to talk about it, very few points were taken off.

Some people chose not to follow the hint, which was fine as long as the conclusions above were the same.

Students who demonstrated a fair understanding of the characteristics of efficient portfolios, but who made some computational mistakes in checking if the CAPM held, were awarded approximately half credit.

There were some answers that mentioned that the efficiency of the market portfolio could be improved by shorting certain stocks, which is not a feature of the CAPM, and points were deducted in these cases.

There were also answers that included attempts to calculate efficient portfolios using just the three stocks GE, Coca-Cola, and Exxon.  While this was the right basic approach, it ignored the fact that we could have invested in all four assets, the market included.
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