Chapter 2

Risk and Return: Part I

ANSWERS TO BEGINNING-OF-CHAPTER QUESTIONS

Our students have had an introductory finance course, and many have also taken a course on investments and/or capital markets.  Therefore, they have seen the Chapter 2 material previously.  However, we use the Beginning of Chapter (BOC) questions to review the chapter because our students need a refresher.


With students who have not had as much background, it is best to go through the chapter on a point-by-point basis, using the PowerPoint slides.  With our students, this would involve repeating too much of the intro course.  Therefore, we just discuss the questions, including the model for Question 6.  Before the class, we tell our students that the chapter is a review and that we will call on them to discuss the BOC questions in class.  We expect students to be able to give short, incomplete answers that demonstrate that they have read the chapter, and then we provide more complete answers as necessary to make sure the key points are covered.


Our students have mainly taken multiple-choice exams, so they are uncomfortable with essay tests.  Also, we cover the chapters they were exposed to in the intro course rather quickly, so our assignments often cover a lot of pages.  We explain that much of the material is a review, and that if they can answer the BOC questions (after the class discussion) they will do OK on the exams.  We also tell them, partly for motivation and partly to reduce anxiety, that our exams will consist of 5 slightly modified BOC questions, of which they must answer 3.  We also tell them that they can use a 4-page “cheat sheet,” two sheets of paper, front and back.  They can put anything they want on it—formulas, definitions, outlines of answers to the questions, or complete answers.  


The better students write out answers to the questions before class, then extend them after class and before the exams.  This helps them focus and get better prepared.  Writing out answers is a good way to study, and outlining answers to fit them on the cheat sheet (in really small font!) also helps them learn.  We try to get students to think in an integrated manner, relating topics covered in different chapters to one another.  Studying all of the BOC questions in a fairly compressed period before the exams helps in this regard. They tell us that they learn a great deal when preparing their cheat sheets.


We initially expected really excellent exams, given that the students had the questions and could use cheat sheets.  Some of the exams were indeed excellent, but we were surprised and disappointed at the poor quality of many of the midterm exams.  Part of the problem is that our students were not used to taking essay exams.  Also, they would have done better if they had taken the exam after we covered cases (in the second half of the semester), where we apply the text material to real-world cases.  While both points are true, it’s also true that some students are just better than others.  


The students who received low exam grades often asked us what they did wrong.  That’s often a hard question to answer regarding an essay exam.  What we ended up doing was make copies of the best 2 or 3 student answers to each exam question, and then when students came in to see why they did badly, we made them read the good answers before we talked with them.   95% of the time, they told us they understand why their grade was low, and they resolved to do better next time.  Finally, since our students are all graduating seniors, we graded rather easily.  
Answers

2-1
Stand-alone risk is the risk faced by an investor who holds just one asset, versus the risk inherent in a diversified portfolio.



Stand-alone risk is measured by the standard deviation (SD) of expected returns or the coefficient of variation (CV) of returns = SD/expected return.  



A portfolio’s risk is measured by the SD of its returns, and the risk of the individual stocks in the portfolio is measured by their beta coefficients.  Note that unless returns on all stocks in a portfolio are perfectly positively correlated, the portfolio’s SD will be less than the average of the SD’s of the individual stocks.  Diversification reduces risk.



In theory, investors should be concerned only with portfolio risk, but in practice many investors are not well diversified, hence are concerned with stand-alone risk.  Managers or other employees who have large stockholdings in their companies are an example.  They get stock (or options) as incentive compensation or else because they founded the company, and they are often constrained from selling to diversify.  Note too that years ago brokerage costs and administrative hassle kept people from diversifying, but today mutual funds enable small investors to diversify efficiently.  Also, the Enron and WorldCom debacles and their devastating effects on 401k plans heavily in those stock illustrated the importance of diversification.

2-2
Diversification can eliminate unsystematic risk, but market risk will remain.  See Figure 2-8 for a picture of what happens as stocks are added to a portfolio.  The graph shows that the risk of the portfolio as measured by its SD declines as more and more stocks are added.  This is the situation if randomly selected stocks are added, but if stocks in the same industry are added, the benefits of diversification will be lessened. 



Conventional wisdom says that 40 to 50 stocks from a number of different industries is sufficient to eliminate most unsystematic risk, but in recent years the markets have become increasingly volatile, so now it takes somewhat more, perhaps 60 or 70.  Of course, the more stocks, the closer the portfolio will be to having zero unsystematic risk. Again, this assumes that stocks are randomly selected.  Note, however, that the more stocks the portfolio contains, the greater the administrative costs.  Mutual funds can help here.  



Different diversified portfolios can have different amounts of risk.  First, if the portfolio concentrates on a given industry or sector (as sector mutual funds do), then the portfolio will not be well diversified even if it contains 100 stocks.  Second, the betas of the individual stocks affect the risk of the portfolio.  If the stock with the highest beta in each industry is selected, then the portfolio may not have much unsystematic risk, but it will have a high beta and thus have a lot of market risk.  (Note:  The market risk of a portfolio is measured by the beta of the portfolio, and that beta is a weighted average of the betas of the stocks in the portfolio.)

2-3
a. Note:  This question is covered in more detail in Chapter 5, but students should remember this material from their first finance course, so it is a review.



Expected:  The rate of return someone expects to earn on a stock.  It’s typically measured as D1/P0 + g for a constant growth stock.



Required:  The minimum rate of return that an investor must expect on a stock to induce him or her to buy or hold the stock.  It’s typically measured as rs = rrf + b(MRP), where MRP is the market risk premium or the risk premium required for an average stock.



Historical:  The average rate of return earned on a stock during some past period.  The historical return on an average large stock varied from –3% to +37% during the 1990s, and the average annual return was about 15%.  The worm turned after 1999—the average return was negative in 2000, 2001, and 2002, with the S&P 500 down 23.4% in 2002.  The Nasdaq average of mostly tech stock did even worse, falling 31.5% in 2002 alone.  The variations for individual stocks were much greater—the best performer on the NYSE in 2000 gained 413% and the worst performer lost 100% of its value.


b. Are the 3 types of return equal?  1) Expected = required?.  The answer is, “maybe.” For the market to be in equilibrium, the expected and required rate of return as seen by “the marginal investor” must be equal for any given stock and therefore for the entire market.  If the expected return exceeded the required return, then investors would buy, pushing the price up and the expected return down, and thus produce an equilibrium.  Note, though, that any individual investor may believe that a given stock’s expected and required returns differ, so individuals may think there are bargains to be bought or dogs to be sold.  Also, new information is constantly hitting the market and changing the opinions of marginal investors, and this leads to swings in the market.  New technology is causing new information to be disseminated ever more rapidly, and that is leading to more rapid and violent market swings.




2) Historical = expected and/or required?  There is no reason whatever to think that the historical rate of return for any given year for either one stock or for all stocks on average will be equal to the expected and/or required rate of return.  Rational people don’t expect abnormally good or bad performance to continue.  On the other hand, people do argue that investors expect to earn returns in the future that approximate average past returns.  For example, if stocks returned 9% on average in the past (from 1926 to 2002, which is as far back as good data exist), then they may expect to earn about 9% on stocks in the future. Note, though, that this is a controversial issue—the period 1926-2002 covers a lot of very different economic environments, and investors may not expect the future to replicate the past.  Certainly investors didn’t expect future returns to equal distant past returns during the height of the 1999 bull market or to lose money as they did in 2002.

2-4
To be risk averse means to dislike risk.  Most investors are risk averse.  Therefore, if Securities A and B  both have an expected return of say 10%, but Security A has less risk than B, then most investors will prefer A.  As a result, A’s price will be bid up, and B’s price bid down, and in the resulting equilibrium A’s expected rate of return will be below that of B.  Of course, A’s required rate of return will also be less than B’s, and in equilibrium the expected and required returns will be equal.



One issue here is the type of risk investors are averse to—unsystematic, market, or both?  According to CAPM theory, only market risk as measured by beta is relevant and thus only market risk requires a premium.  However, empirical tests indicate that investors also require a premium for bearing unsystematic risk as measured by the stock’s SD.  

2-5
CAPM = Capital Asset Pricing Model.  The CAPM establishes a metric for measuring the market risk of a stock  (beta), and it specifies the relationship between risk as measured by beta and the required rate of return on a stock.  Its principal developers (Sharpe and Markowitz) won the Nobel Prize in 1990 for their work.



The key assumptions are spelled out in Chapter 3, but they include the following: (1) all investors focus on a single holding period, (2) investors can lend or borrow unlimited amounts at the risk-free rate, (3) there are no brokerage cost, and (4) there are no taxes.  The assumptions are not realistic, so the CAPM may be incorrect.  Empirical tests have neither confirmed nor refuted the CAPM with any degree of confidence, so it may or may not provide a valid formula for measuring the required rate of return.



The SML, or Security Market Line (see Figure 2-12), specifies the relationship between risk as measured by beta and the required rate of return, rs = rrf + b(MRP).  MRP = Expected rate of return on the market  –  Risk-free rate  =  rm – rfr .



The data requirements are beta, the risk-free rate, and the rate of return expected on the market.  Betas are easy to get (by calculating them or from some source such as Value Line or Yahoo!, but a beta shows how volatile a stock was in the past, not how volatile it will be in the future.  Therefore, historical betas may not reflect investors perceptions about a stock’s future risk, which is what’s relevant.  The risk-free rate is based on either T-bonds or T-bills; these rates are easy to get, but it is not clear which should be used, and there can be a big difference between bill and bond rates, depending on the shape of the yield curve.  Finally, it is difficult to determine the rate of return investors expect on an average stock.  Some argue that investors expect to earn the same average return in the future that they earned in the past, hence use historical MRPs, but as noted above, that may not reflect investors’ true expectations.



The bottom line is that we cannot be sure that the CAPM-derived estimate of the required rate of return is actually correct.

2-6
a.
Given historical returns on X, Y, and the Market, we could calculate betas for X and Y.  Then, given rrf and the MRP, we could use the SML equation to calculate X and Y’s required rates of return.  We could then compare these required returns with the given expected returns to determine if X and Y are bargains, bad deals, or in equilibrium.




We assumed a set of data and then used an Excel model to calculate betas for X and Y, and the SML required returns for these stocks.  Note that in our Excel model (ch02-M) we also show, for the market, how to calculate the total return based on stock price changes plus dividends.  bx = 0.69;  by = 1.66  and  rx = 10.7%;  ry = 14.6%.  Since Y has the higher beta, it has the higher required return.




In our examples, the returns all fall on the trend line.  Thus, the two stocks have essentially no diversifiable, unsystematic risk—all of their risk is market risk.  If these were real companies, they might have the indicated trend lines and betas, but the points would be scattered about the trend line.  See Figure 3-8 in Chapter 3, where data for General Electric are plotted. Although the situation for our Stocks X and Y would never occur for individual stocks, it would occur (approximately) for index funds, if Stock X were an index fund that held stocks with betas that averaged 0.69 and Stock Y were an index fund with b = 1.66 stocks.




b.
Here we drop Year 1 and add Year 6, then calculate new betas and r’s.  For Stock X, the beta and required return would be reasonably stable.  However, Y’s beta would fall, given its sharp decline in a year when the market rose.  In our Excel model, Y’s beta falls from 1.66 to 0.19, and its required return as calculated with the SML falls to 8.8%.




The results for Y make little sense.  The stock fell sharply because investors became worried about its future prospects, which means that it fell because it became riskier.  Yet its beta fell.  As a riskier stock, its required return should rise, yet the calculated return fell from 14.6% to 8.8%, which is only a little above the riskless rate.




The problem is that Y’s low return tilted the regression line down—the point for Year 6 is in the lower right quadrant of the Excel graph.  The low R2 and the large standard error as seen in the Excel regression make it clear that the beta, and thus the calculated required return, are not to be trusted.



Note that in April 2001, the same month that PG&E declared bankruptcy, its beta as reported by Finance.Yahoo was only 0.05, so our hypothetical Stock Y did what the real PG&E actually did.  The moral of the story is that the CAPM, like other cost of capital estimating techniques, can be dangerous if used without care and judgment. 




One final point on all this.  The utilities are regulated, and regulators estimate their cost of capital and use it as a basis for setting electric rates.  If the estimated cost of capital is low, then the companies are only allowed to earn a low rate of return on their invested capital.  At times, utilities like PG&E become more risky, have resulting low betas, and are then in danger of having some squirrelly finance “expert” argue that they should be allowed to earn an improper CAPM rate of return.  In the industrial sector, a badly trained financial analyst with a dumb supervisor could make the same mistake, estimate the cost of capital to be below the true cost, and cause the company to make investments that should not be made.
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ANSWERS TO END-OF-CHAPTER QUESTIONS
2-1
a.
Stand-alone risk is only a part of total risk and pertains to the risk an investor takes by holding only one asset.  Risk is the chance that some unfavorable event will occur.  For instance, the risk of an asset is essentially the chance that the asset’s cash flows will be unfavorable or less than expected.  A probability distribution is a listing, chart or graph of all possible outcomes, such as expected rates of return, with a probability assigned to each outcome.  When in graph form, the tighter the probability distribution, the less uncertain the outcome.

b.
The expected rate of return (
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) is the expected value of a probability distribution of expected returns.

c.
A continuous probability distribution contains an infinite number of outcomes and is graphed from -( and +(.

d.
The standard deviation () is a statistical measure of the variability of a set of observations.  The variance (2) of the probability distribution is the sum of the squared deviations about the expected value adjusted for deviation.  The coefficient of variation (CV) is equal to the standard deviation divided by the expected return; it is a standardized risk measure which allows comparisons between investments having different expected returns and standard deviations.

e.
A risk averse investor dislikes risk and requires a higher rate of return as an inducement to buy riskier securities.  A realized return is the actual return an investor receives on their investment.  It can be quite different than their expected return.

f.
A risk premium is the difference between the rate of return on a risk-free asset and the expected return on Stock i which has higher risk. The market risk premium is the difference between the expected return on the market and the risk-free rate.

g.
CAPM is a model based upon the proposition that any stock’s required rate of return is equal to the risk free rate of return plus a risk premium reflecting only the risk remaining after diversification.  

h.
The expected return on a portfolio. 
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p, is simply the weighted-average expected return of the individual stocks in the portfolio, with the weights being the fraction of total portfolio value invested in each stock.  The market portfolio is a portfolio consisting of all stocks.

i.
Correlation is the tendency of two variables to move together.  A correlation coefficient () of +1.0 means that the two variables move up and down in perfect synchronization, while a coefficient of -1.0 means the variables always move in opposite directions.  A correlation coefficient of zero suggests that the two variables are not related to one another; that is, they are independent.

j.
Market risk is that part of a security’s total risk that cannot be eliminated by diversification.  It is measured by the beta coefficient. Diversifiable risk is also known as company specific risk, that part of a security’s total risk associated with random events not affecting the market as a whole.  This risk can be eliminated by proper diversification.  The relevant risk of a stock is its contribution to the riskiness of a well-diversified portfolio.

k.
The beta coefficient is a measure of a stock’s market risk, or the extent to which the returns on a given stock move with the stock market.  The average stock’s beta would move on average with the market so it would have a beta of 1.0.

l.
The security market line (SML) represents in a graphical form, the relationship between the risk of an asset as measured by its beta and the required rates of return for individual securities.  The SML equation is essentially the CAPM, ri = rRF + bi(rM - rRF).

m.
The slope of the SML equation is (rM - rRF), the market risk premium. The slope of the SML reflects the degree of risk aversion in the economy.  The greater the average investors aversion to risk, then the steeper the slope, the higher the risk premium for all stocks, and the higher the required return.

2-2
a.
The probability distribution for complete certainty is a vertical line.

b.
The probability distribution for total uncertainty is the X axis from -( to +(.

2-3
Security A is less risky if held in a diversified portfolio because of its lower beta and negative correlation with other stocks.  In a single-asset portfolio, Security A would be more risky because A > B and CVA > CVB.

2-4
a.
No, it is not riskless.  The portfolio would be free of default risk and liquidity risk, but inflation could erode the portfolio’s purchasing power.  If the actual inflation rate is greater than that expected, interest rates in general will rise to incorporate a larger inflation premium (IP) and--as we shall see in Chapter 12--the value of the portfolio would decline.

b.
No, you would be subject to reinvestment rate risk.  You might expect to “roll over” the Treasury bills at a constant (or even increasing) rate of interest, but if interest rates fall, your investment income will decrease.

c.
A U.S. government-backed bond that provided interest with constant purchasing power (that is, an indexed bond) would be close to riskless.

2-5
The risk premium on a high beta stock would increase more.


RPj = Risk Premium for Stock j = (rM - rRF)bj.

If risk aversion increases, the slope of the SML will increase, and so will the market risk premium (rM – rRF).  The product (rM – rRF)bj is the risk premium of the jth stock.  If bj is low (say, 0.5), then the product will be small; RPj will increase by only half the increase in RPM.  However, if bj is large (say, 2.0), then its risk premium will rise by twice the increase in RPM.

2-6
According to the Security Market Line (SML) equation, an increase in beta will increase a company’s expected return by an amount equal to the market risk premium times the change in beta.  For example, assume that the risk-free rate is 6 percent, and the market risk premium is 5 percent.  If the company’s beta doubles from 0.8 to 1.6 its expected return increases from 10 percent to 14 percent.  Therefore, in general, a company’s expected return will not double when its beta doubles.

2-7
Yes, if the portfolio’s beta is equal to zero.  In practice, however, it may be impossible to find individual stocks that have a nonpositive beta. In this case it would also be impossible to have a stock portfolio with a zero beta.  Even if such a portfolio could be constructed, investors would probably be better off just purchasing Treasury bills, or other zero beta investments.

SOLUTIONS TO END-OF-CHAPTER PROBLEMS
2-1
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= (0.1)(-50%) + (0.2)(-5%) + (0.4)(16%) + (0.2)(25%) + (0.1)(60%)


= 11.40%. 

2 = (-50% - 11.40%)2(0.1) + (-5% - 11.40%)2(0.2) + (16% - 11.40%)2(0.4)

  + (25% - 11.40%)2(0.2) + (60% - 11.40%)2(0.1)

2 = 712.44;  = 26.69%.

CV = 
[image: image4.wmf]11.40%

26.69%

 = 2.34.

2-2


Investment

Beta

 $35,000

 0.8

  40,000

 1.4

Total
 $75,000
($35,000/$75,000)(0.8) + ($40,000/$75,000)(1.4) = 1.12.

2-3
rRF = 5%; RPM = 6%; rM = ?

rM = 5% + (6%)1 = 11%.

rs when b = 1.2 = ?

rs = 5% + 6%(1.2) = 12.2%.

2-4
rRF = 6%; rM = 13%; b = 0.7; rs = ?

rs
= rRF + (rM - rRF)b

= 6% + (13% - 6%)0.7

= 10.9%.

2-5 a.
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m= (0.3)(15%) + (0.4)(9%) + (0.3)(18%) = 13.5%.
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j= (0.3)(20%) + (0.4)(5%) + (0.3)(12%) = 11.6%.

 
b.   M
= [(0.3)(15% - 13.5%)2 + (0.4)(9% - 13.5%)2 + (0.3)(18% -13.5%)2]1/2
 
= 
[image: image7.wmf]14.85%

 = 3.85%.

J
= [(0.3)(20% - 11.6%)2 + (0.4)(5% - 11.6%)2 + (0.3)(12% - 11.6%)2]1/2

= 
[image: image8.wmf]38.64%

 = 6.22%.

c.
CVM = 
[image: image9.wmf]13.5%

3.85%

 = 0.29.

CVJ = 
[image: image10.wmf]11.6%

6.22%

 = 0.54.

2-6
a.
 ADVANCE \r2rA = rRF + (rM - rRF)bA
12% = 5% + (10% - 5%)bA
12% = 5% + 5%(bA)

 7% = 5%(bA)

1.4 = bA.

b.
rA = 5% + 5%(bA)

rA = 5% + 5%(2)

rA = 15%.

2-7
a.
ri = rRF + (rM - rRF)bi = 9% + (14% - 9%)1.3 = 15.5%.

b.
1.
rRF increases to 10%:

rM increases by 1 percentage point, from 14% to 15%.

ri = rRF + (rM - rRF)bi = 10% + (15% - 10%)1.3 = 16.5%.

2.
rRF decreases to 8%:

rM decreases by 1%, from 14% to 13%.

ri = rRF + (rM - rRF)bi = 8% + (13% - 8%)1.3 = 14.5%.

c.
1.
rM increases to 16%:

ri = rRF + (rM - rRF)bi = 9% + (16% - 9%)1.3 = 18.1%.

2.
rM decreases to 13%:

ri = rRF + (rM - rRF)bi = 9% + (13% - 9%)1.3 = 14.2%.

2-8
Old portfolio beta = 
[image: image11.wmf]$150,000

$142,500

(b) + 
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$7,500

(1.00)


              1.12 = 0.95b + 0.05


              1.07 = 0.95b


              1.13 = b.

New portfolio beta = 0.95(1.13) + 0.05(1.75) = 1.16.

Alternative Solutions:

1.
Old portfolio beta = 1.12 = (0.05)b1 + (0.05)b2 +...+ (0.05)b20
1.12 = ((bi)(0.05)

(bi = 1.12/0.05 = 22.4.

New portfolio beta = (22.4 - 1.0 + 1.75)(0.05) = 1.1575 = 1.16.

2.
(bi excluding the stock with the beta equal to 1.0 is 22.4 - 1.0 = 21.4, so the beta of the portfolio excluding this stock is b = 21.4/19 = 1.1263.  The beta of the new portfolio is:

1.1263(0.95) + 1.75(0.05) = 1.1575 = 1.16.

2-9
Portfolio beta = 
[image: image13.wmf]$4,000,000
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                 + 
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$1,000,000

(1.25) + 
[image: image16.wmf]$4,000,000

$2,000,000

(0.75)

= 0.1)(1.5) + (0.15)(-0.50) + (0.25)(1.25) + (0.5)(0.75)

   = 0.15 - 0.075 + 0.3125 + 0.375 = 0.7625.

rp
= rRF + (rM - rRF)(bp) = 6% + (14% - 6%)(0.7625) = 12.1%.

Alternative solution:  First compute the return for each stock using the CAPM equation [rRF + (rM - rRF)b], and then compute the weighted average of these returns.

rRF = 6% and rM - rRF = 8%.

Stock     Investment    Beta   r = rRF + (rM - rRF)b   Weight
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  A       $  400,000    1.50         18%            0.10

  B          600,000   (0.50)         2             0.15

  C        1,000,000    1.25         16             0.25

  D        2,000,000    0.75         12             0.50
Total     $4,000,000                                1.00

rp = 18%(0.10) + 2%(0.15) + 16%(0.25) + 12%(0.50) = 12.1%.

2-10
First, calculate the beta of what remains after selling the stock:

bp = 1.1 = ($100,000/$2,000,000)0.9 + ($1,900,000/$2,000,000)bR
  ADVANCE \l21.1 = 0.045 + (0.95)bR
   bR = 1.1105.

bN = (0.95)1.1105 + (0.05)1.4 = 1.125.

2-11
We know that bR = 1.50, bS = 0.75, rM = 13%, rRF = 7%.

ri = rRF + (rM - rRF)bi = 7% + (13% - 7%)bi.

rR = 7% + 6%(1.50) = 16.0%

rS = 7% + 6%(0.75) = 11.5
                      4.5%

2-12
The answers to a, b, c, and d are given below:

                              rA          rB        ADVANCE \r2

ADVANCE \r0Portfolio
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Worksheet for Chapter 2 BOC Questions (ch02boc-model.xls) 2/2/03

We use BOC Question 2-6 to illustrate some points about the CAPM, the SML, and Excel.  For additional

information on Excel, see the Tool Kit for Chapter 2.

              Rate of Return Calculation

The following returns were earned on the market and on Stocks X and Y during the last 5 years:               For the Market:

Ending 

Percentage Returns Price   

Year Market Stock X Stock Y $100.00

1 20% 16% 28% $118.00

2 8% 8% 8% $124.94

3 15% 12% 20% $140.68

4 -6% -2% -15% $128.74

5 23% 18% 33% $154.35

6 20% 16% -70% $180.72

Avg 1-5 12.0% 10.4% 14.8%

Beta X: 0.69     From

Beta Y: 1.66     below

Could get betas by regression, but an easier way is to use the LINEST function.  Click fx > Statistical >

LINEST and then follow the menu to get beta X = 0.69 and beta Y = 1.66.  Here's the completed dialog box for X.  You

can use the data to find beta to Y as an exercise, and also to find the revised beta based on years 2-6.

Beta X: 0.69           

Beta Y: 1.66           

SML Analysis:

Risk-free rate: 8.0%

Market return: 12.0%

r(X)       = r(rf) +           b(r(Market) - r(fr))

8.0%  + 2.7%  = 10.7%    =   Predicted return for X.

r(Y)       = r(rf) +           b(r(Market) - r(fr))

8.0%  + 6.6%  = 14.6%    =   Predicted return for Y.

New Beta Y: 0.19

New r(y): 8.8%

We could also use the statistical function RSQ to calculate the R-squares for the betas.

For Y R-square dropped from 1.0 to .0029. This indicates that the beta, and the CAPM

required return, are being measured with a lot of error. So, we cannot trust the accuracy

of the new estimated required return.

Beta Graph, Years 1-5 Only
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Market Return (%)

Stock Return (%)

X

Y

                 1999      (18.00%)    (14.50%)     (16.25%)

                 2000       33.00       21.80        27.40

                 2001       15.00       30.50        22.75

                 2002       (0.50)      (7.60)       (4.05)

                 2003       27.00       26.30        26.65

         Mean               11.30       11.30        11.30

         Std Dev            20.79       20.78        20.13

         CV                  1.84        1.84         1.78

e.
A risk-averse investor would choose the portfolio over either Stock A or Stock B alone, since the portfolio offers the same expected return but with less risk.  This result occurs because returns on A and B are not perfectly positively correlated (AB = 0.88).

2-13
a.
bX = 1.3471; bY = 0.6508.

b.
rX = 6% + (5%)1.3471 = 12.7355%. 

rY = 6% + (5%)0.6508 = 9.2540%.

c.
bp = 0.8(1.3471) + 0.2(0.6508) = 1.2078.

rp = 6% + (5%)1.2078 = 12.04%.

Alternatively,

rp = 0.8(12.7355%) + 0.2(9.254%) = 12.04%.

d.
Stock X is undervalued, because its expected return exceeds its required rate of return.

SOLUTION TO SPREADSHEET PROBLEM

2-14
The detailed solution for the spreadsheet problem is available both on the instructor’s resource CD-ROM (in the file Solution for Ch 02 P14 Build a Model.xls) and on the instructor’s side of the textbook’s web site, brigham.swcollege.com.

MINI CASE
ASSUME THAT YOU RECENTLY GRADUATED WITH A MAJOR IN FINANCE, AND YOU JUST LANDED A JOB AS A FINANCIAL PLANNER WITH BARNEY SMITH INC., A LARGE FINANCIAL SERVICES CORPORATION.  YOUR FIRST ASSIGNMENT IS TO INVEST $100,000 FOR A CLIENT.  BECAUSE THE FUNDS ARE TO BE INVESTED IN A BUSINESS AT THE END OF ONE YEAR, YOU HAVE BEEN INSTRUCTED TO PLAN FOR A ONE-YEAR HOLDING PERIOD.  FURTHER, YOUR BOSS HAS RESTRICTED YOU TO THE FOLLOWING INVESTMENT ALTERNATIVES, SHOWN WITH THEIR PROBABILITIES AND ASSOCIATED OUTCOMES. (DISREGARD FOR NOW THE ITEMS AT THE BOTTOM OF THE DATA; YOU WILL FILL IN THE BLANKS LATER.)





               RETURNS ON ALTERNATIVE INVESTMENTS               






                    ESTIMATED RATE OF RETURN                    


  STATE OF THE  
T-
ALTA
REPO
AM.
MARKET
2-STOCK

     ECONOMY     
 PROB.
BILLS
 INDS 
 MEN 
FOAM
PORTFOLIO
PORTFOLIO
RECESSION

0.1 
8.0%
-22.0%
28.0%
10.0%*
-13.0%
3.0%

BELOW AVG

0.2
8.0
-2.0
14.7
-10.0
1.0

AVERAGE

0.4
8.0
20.0
0.0
7.0
15.0
10.0
ABOVE AVG

0.2
8.0
35.0
-10.0
45.0
29.0

BOOM

0.1
8.0
50.0
-20.0
30.0
43.0
15.0  

r-HAT (
[image: image17.wmf]Ù

r

)




ADVANCE \l21.7%
13.8%
ADVANCE \r015.0%

STD DEV ()

0.0

13.4
18.8
15.3


COEF OF VAR (CV)



7.9
1.4
1.0



BETA (b)




-0.86
0.68

*NOTE THAT THE ESTIMATED RETURNS OF AMERICAN FOAM DO NOT ALWAYS MOVE IN THE SAME DIRECTION AS THE OVERALL ECONOMY.  FOR EXAMPLE, WHEN THE ECONOMY IS BELOW AVERAGE, CONSUMERS PURCHASE FEWER MATTRESSES THAN THEY WOULD IF THE ECONOMY WAS STRONGER.  HOWEVER, IF THE ECONOMY IS IN A FLAT-OUT RECESSION, A LARGE NUMBER OF CONSUMERS WHO WERE PLANNING TO PURCHASE A MORE EXPENSIVE INNER SPRING MATTRESS MAY PURCHASE, INSTEAD, A CHEAPER FOAM MATTRESS.  UNDER THESE CIRCUMSTANCES, WE WOULD EXPECT AMERICAN FOAM’S STOCK PRICE TO BE HIGHER IF THERE IS A RECESSION THAN IF THE ECONOMY WAS JUST BELOW AVERAGE.


BARNEY SMITH’S ECONOMIC FORECASTING STAFF HAS DEVELOPED PROBABILITY ESTIMATES FOR THE STATE OF THE ECONOMY, AND ITS SECURITY ANALYSTS HAVE DEVELOPED A SOPHISTICATED COMPUTER PROGRAM WHICH WAS USED TO ESTIMATE THE RATE OF RETURN ON EACH ALTERNATIVE UNDER EACH STATE OF THE ECONOMY.  ALTA INDUSTRIES IS AN ELECTRONICS FIRM; REPO MEN COLLECTS PAST-DUE DEBTS; AND AMERICAN FOAM MANUFACTURES MATTRESSES AND OTHER FOAM PRODUCTS.  BARNEY SMITH ALSO MAINTAINS AN “INDEX FUND” WHICH OWNS A MARKET-WEIGHTED FRACTION OF ALL PUBLICLY TRADED STOCKS; YOU CAN INVEST IN THAT FUND, AND THUS OBTAIN AVERAGE STOCK MARKET RESULTS.  GIVEN THE SITUATION AS DESCRIBED, ANSWER THE FOLLOWING QUESTIONS.

A.

WHAT ARE INVESTMENT RETURNS?  WHAT IS THE RETURN ON AN INVESTMENT THAT COSTS $1,000 AND IS SOLD AFTER ONE YEAR FOR $1,100?

ANSWER:
INVESTMENT RETURN MEASURES THE FINANCIAL RESULTS OF AN INVESTMENT.  THEY MAY BE EXPRESSED IN EITHER DOLLAR TERMS OR PERCENTAGE TERMS.

THE DOLLAR RETURN IS $1,100 - $1,000 = $100.  THE PERCENTAGE RETURN IS $100/$1,000 = 0.10 = 10%.

B.
1.
WHY IS THE T-BILL’S RETURN INDEPENDENT OF THE STATE OF THE ECONOMY? DO T-BILLS PROMISE A COMPLETELY RISK-FREE RETURN?

ANSWER:
THE 8 PERCENT T-BILL RETURN DOES NOT DEPEND ON THE STATE OF THE ECONOMY BECAUSE THE TREASURY MUST (AND WILL) REDEEM THE BILLS AT PAR REGARDLESS OF THE STATE OF THE ECONOMY.

THE T-BILLS ARE RISK-FREE IN THE DEFAULT RISK SENSE BECAUSE THE 8 PERCENT RETURN WILL BE REALIZED IN ALL POSSIBLE ECONOMIC STATES. HOWEVER, REMEMBER THAT THIS RETURN IS COMPOSED OF THE REAL RISK-FREE RATE, SAY 3 PERCENT, PLUS AN INFLATION PREMIUM, SAY 5 PERCENT.  SINCE THERE IS UNCERTAINTY ABOUT INFLATION, IT IS UNLIKELY THAT THE REALIZED REAL RATE OF RETURN WOULD EQUAL THE EXPECTED 3 PERCENT.  FOR EXAMPLE, IF INFLATION AVERAGED 6 PERCENT OVER THE YEAR, THEN THE REALIZED REAL RETURN WOULD ONLY BE 8% - 6% = 2%, NOT THE EXPECTED 3%.  THUS, IN TERMS OF PURCHASING POWER, T-BILLS ARE NOT RISKLESS.

ALSO, IF YOU INVESTED IN A PORTFOLIO OF T-BILLS, AND RATES THEN DECLINED, YOUR NOMINAL INCOME WOULD FALL; THAT IS, T-BILLS ARE EXPOSED TO REINVESTMENT RATE RISK.  SO, WE CONCLUDE THAT THERE ARE NO TRULY RISK‑FREE SECURITIES IN THE UNITED STATES.  IF THE TREASURY SOLD INFLATION-INDEXED, TAX-EXEMPT BONDS, THEY WOULD BE TRULY RISKLESS, BUT ALL ACTUAL SECURITIES ARE EXPOSED TO SOME TYPE OF RISK.

B.
2.
WHY ARE ALTA IND.’S RETURNS EXPECTED TO MOVE WITH THE ECONOMY WHEREAS REPO MEN’S ARE EXPECTED TO MOVE COUNTER TO THE ECONOMY?

ANSWER:
ALTA INDUSTRIES’ RETURNS MOVE WITH, HENCE ARE POSITIVELY CORRELATED WITH, THE ECONOMY, BECAUSE THE FIRM’S SALES, AND HENCE PROFITS, WILL GENERALLY EXPERIENCE THE SAME TYPE OF UPS AND DOWNS AS THE ECONOMY.  IF THE ECONOMY IS BOOMING, SO WILL ALTA.  ON THE OTHER HAND, REPO MEN IS CONSIDERED BY MANY INVESTORS TO BE A HEDGE AGAINST BOTH BAD TIMES AND HIGH INFLATION, SO IF THE STOCK MARKET CRASHES, INVESTORS IN THIS STOCK SHOULD DO RELATIVELY WELL.  STOCKS SUCH AS REPO MEN ARE THUS NEGATIVELY CORRELATED WITH (MOVE COUNTER TO) THE ECONOMY. (NOTE:  IN ACTUALITY, IT IS ALMOST IMPOSSIBLE TO FIND STOCKS THAT ARE EXPECTED TO MOVE COUNTER TO THE ECONOMY.  EVEN REPO MEN SHARES HAVE POSITIVE (BUT LOW) CORRELATION WITH THE MARKET.)

C.

CALCULATE THE EXPECTED RATE OF RETURN ON EACH ALTERNATIVE AND FILL IN THE BLANKS ON THE ROW FOR 
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 IN THE TABLE ABOVE.

ANSWER:
THE EXPECTED RATE OF RETURN, 
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, IS EXPRESSED AS FOLLOWS:
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HERE 
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 IS THE PROBABILITY OF OCCURRENCE OF THE iTH STATE, 
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 IS THE ESTIMATED RATE OF RETURN FOR THAT STATE, AND n IS THE NUMBER OF STATES. HERE IS THE CALCULATION FOR ALTA INDS.:
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ALTA INDS
= 0.1(-22.0%) + 0.2(-2.0%) + 0.4(20.0%) + 0.2(35.0%) +     0.1(50.0%)


= 17.4%.

WE USE THE SAME FORMULA TO CALCULATE R’S FOR THE OTHER ALTERNATIVES:

   [image: image24.wmf]Ù
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T-BILLS =  8.0%.
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REPO MEN =  1.7%.
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AM FOAM = 13.8%.

 [image: image27.wmf]Ù
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M = 15.0%.

D.

YOU SHOULD RECOGNIZE THAT BASING A DECISION SOLELY ON EXPECTED RETURNS IS ONLY APPROPRIATE FOR RISK‑NEUTRAL INDIVIDUALS.  SINCE YOUR CLIENT, LIKE VIRTUALLY EVERYONE, IS RISK AVERSE, THE RISKINESS OF EACH ALTERNATIVE IS AN IMPORTANT ASPECT OF THE DECISION.  ONE POSSIBLE MEASURE OF RISK IS THE STANDARD DEVIATION OF RETURNS.


1.
CALCULATE THIS VALUE FOR EACH ALTERNATIVE, AND FILL IN THE BLANK ON THE ROW FOR  IN THE TABLE ABOVE.

ANSWER:
THE STANDARD DEVIATION IS CALCULATED AS FOLLOWS:
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ALTA  = [(-22.0 - 17.4)2(0.1) + (-2.0 - 17.4)2(0.2) + (20.0 - 17.4)2(0.4) 

             ADVANCE \r2

ADVANCE \r0+ (35.0 - 17.4)2(0.2) + (50.0 - 17.4)2(0.1)]0.5

           ADVANCE \l1= 
[image: image29.wmf]401.4

 = 20.0%.

HERE ARE THE STANDARD DEVIATIONS FOR THE OTHER ALTERNATIVES: 

 T-BILLS
 =  0.0%.


   REPO = 13.4%.

 AM FOAM = 18.8%.

     ADVANCE \r3M = 15.3%.

D.
2.
WHAT TYPE OF RISK IS MEASURED BY THE STANDARD DEVIATION?

ANSWER:
THE STANDARD DEVIATION IS A MEASURE OF A SECURITY’S (OR A PORTFOLIO’S) STAND-ALONE RISK.  THE LARGER THE STANDARD DEVIATION, THE HIGHER THE PROBABILITY THAT ACTUAL REALIZED RETURNS WILL FALL FAR BELOW THE EXPECTED RETURN, AND THAT LOSSES RATHER THAN PROFITS WILL BE INCURRED.

D.
3.
DRAW A GRAPH WHICH SHOWS ROUGHLY THE SHAPE OF THE PROBABILITY DISTRIBUTIONS FOR ALTA INDS, AM FOAM, AND T-BILLS.

ANSWER:


BASED ON THESE DATA, ALTA INDS IS THE MOST RISKY INVESTMENT, T-BILLS THE LEAST RISKY.

E.

SUPPOSE YOU SUDDENLY REMEMBERED THAT THE COEFFICIENT OF VARIATION (CV) IS GENERALLY REGARDED AS BEING A BETTER MEASURE OF STAND-ALONE RISK THAN THE STANDARD DEVIATION WHEN THE ALTERNATIVES BEING CONSIDERED HAVE WIDELY DIFFERING EXPECTED RETURNS.  CALCULATE THE MISSING CVs, AND FILL IN THE BLANKS ON THE ROW FOR CV IN THE TABLE ABOVE.  DOES THE CV PRODUCE THE SAME RISK RANKINGS AS THE STANDARD DEVIATION?

ANSWER:
THE COEFFICIENT OF VARIATION (CV) IS A STANDARDIZED MEASURE OF DISPERSION ABOUT THE EXPECTED VALUE; IT SHOWS THE AMOUNT OF RISK PER UNIT OF RETURN.

CV = 
[image: image30.wmf]Ù
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ADVANCE \r0                      CVT-BILLS = 0.0%/8.0% = 0.0.

ADVANCE \l0                     CVALTA INDS = 20.0%/17.4% = 1.1.

                    CVREPO MEN = 13.4%/1.7% = 7.9.

ADVANCE \l1CVAM FOAM = 18.8%/13.8% = 1.4.

ADVANCE \l1                          CVM = 15.3%/15.0% = 1.0.

WHEN WE MEASURE RISK PER UNIT OF RETURN, REPO MEN, WITH ITS LOW EXPECTED RETURN, BECOMES THE MOST RISKY STOCK.  THE CV IS A BETTER MEASURE OF AN ASSET’S STAND‑ALONE RISK THAN  BECAUSE CV CONSIDERS BOTH THE EXPECTED VALUE AND THE DISPERSION OF A DISTRIBUTION--A SECURITY WITH A LOW EXPECTED RETURN AND A LOW STANDARD DEVIATION COULD HAVE A HIGHER CHANCE OF A LOSS THAN ONE WITH A HIGH  BUT A HIGH 
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.

F.

SUPPOSE YOU CREATED A 2-STOCK PORTFOLIO BY INVESTING $50,000 IN ALTA INDS AND $50,000 IN REPO MEN.


1.
CALCULATE THE EXPECTED RETURN (
[image: image32.wmf]Ù

r

p), THE STANDARD DEVIATION (p), AND THE COEFFICIENT OF VARIATION (CVp) FOR THIS PORTFOLIO AND FILL IN THE APPROPRIATE BLANKS IN THE TABLE ABOVE.

ANSWER:
TO FIND THE EXPECTED RATE OF RETURN ON THE TWO-STOCK PORTFOLIO, WE FIRST CALCULATE THE RATE OF RETURN ON THE PORTFOLIO IN EACH STATE OF THE ECONOMY.  SINCE WE HAVE HALF OF OUR MONEY IN EACH STOCK, THE PORTFOLIO’S RETURN WILL BE A WEIGHTED AVERAGE IN EACH TYPE OF ECONOMY. FOR A RECESSION, WE HAVE:  rp = 0.5(-22%) + 0.5(28%) = 3%.  WE WOULD DO SIMILAR CALCULATIONS FOR THE OTHER STATES OF THE ECONOMY, AND GET THESE RESULTS:


    STATE        PORTFOLIO

RECESSION           3.0%


BELOW AVERAGE       6.4


AVERAGE            10.0


ABOVE AVERAGE      12.5


BOOM               15.0



NOW WE CAN MULTIPLY PROBABILITIES TIMES OUTCOMES IN EACH STATE TO GET THE EXPECTED RETURN ON THIS TWO-STOCK PORTFOLIO, 9.6%.



ALTERNATIVELY, WE COULD APPLY THIS FORMULA,

r = wi x ri = 0.5(17.4%) + 0.5(1.7%) = 9.6%,

WHICH FINDS r AS THE WEIGHTED AVERAGE OF THE EXPECTED RETURNS OF THE INDIVIDUAL SECURITIES IN THE PORTFOLIO.

IT IS TEMPTING TO FIND THE STANDARD DEVIATION OF THE PORTFOLIO AS THE WEIGHTED AVERAGE OF THE STANDARD DEVIATIONS OF THE INDIVIDUAL SECURITIES, AS FOLLOWS:


p ( wi(i) + wj(j) = 0.5(20%) + 0.5(13.4%) = 16.7%.

HOWEVER, THIS IS NOT CORRECT--IT IS NECESSARY TO USE A DIFFERENT FORMULA, THE ONE FOR  THAT WE USED EARLIER, APPLIED TO THE TWO-STOCK PORTFOLIO’S RETURNS.

THE PORTFOLIO’S  DEPENDS JOINTLY ON (1) EACH SECURITY’S  AND (2) THE CORRELATION BETWEEN THE SECURITIES’ RETURNS.  THE BEST WAY TO APPROACH THE PROBLEM IS TO ESTIMATE THE PORTFOLIO’S RISK AND RETURN IN EACH STATE OF THE ECONOMY, AND THEN TO ESTIMATE p WITH THE  FORMULA. GIVEN THE DISTRIBUTION OF RETURNS FOR THE PORTFOLIO, WE CAN CALCULATE THE PORTFOLIO’S  AND CV AS SHOWN BELOW:

p = [(3.0 - 9.6)2(0.1) + (6.4 - 9.6)2(0.2) + (10.0 - 9.6)2(0.4)


        ADVANCE \l1+ (12.5 - 9.6)2(0.2) + (15.0 - 9.6)2(0.1)]0.5

    = 3.3%.

CVp = 3.3%/9.6% = 0.3.

F.
2.
HOW DOES THE RISKINESS OF THIS 2-STOCK PORTFOLIO COMPARE WITH THE RISKINESS OF THE INDIVIDUAL STOCKS IF THEY WERE HELD IN ISOLATION?

ANSWER:
USING EITHER  OR CV AS OUR STAND-ALONE RISK MEASURE, THE STAND-ALONE RISK OF THE PORTFOLIO IS SIGNIFICANTLY LESS THAN THE STAND-ALONE RISK OF THE INDIVIDUAL STOCKS.  THIS IS BECAUSE THE TWO STOCKS ARE NEGATIVELY CORRELATED--WHEN ALTA INDS IS DOING POORLY, REPO MEN IS DOING WELL, AND VICE VERSA.  COMBINING THE TWO STOCKS DIVERSIFIES AWAY SOME OF THE RISK INHERENT IN EACH STOCK IF IT WERE HELD IN ISOLATION, i.e., IN A 1-STOCK PORTFOLIO.

G.

SUPPOSE AN INVESTOR STARTS WITH A PORTFOLIO CONSISTING OF ONE RANDOMLY SELECTED STOCK.  WHAT WOULD HAPPEN (1) TO THE RISKINESS AND (2) TO THE EXPECTED RETURN OF THE PORTFOLIO AS MORE AND MORE RANDOMLY SELECTED STOCKS WERE ADDED TO THE PORTFOLIO?  WHAT IS THE IMPLICATION FOR INVESTORS?  DRAW A GRAPH OF THE TWO PORTFOLIOS TO ILLUSTRATE YOUR ANSWER.

ANSWER:
THE STANDARD DEVIATION GETS SMALLER AS MORE STOCKS ARE COMBINED IN THE PORTFOLIO, WHILE rp (THE PORTFOLIO’S RETURN) REMAINS CONSTANT.  THUS, BY ADDING STOCKS TO YOUR PORTFOLIO, WHICH INITIALLY STARTED AS A 1-STOCK PORTFOLIO, RISK HAS BEEN REDUCED.

IN THE REAL WORLD, STOCKS ARE POSITIVELY CORRELATED WITH ONE ANOTHER--IF THE ECONOMY DOES WELL, SO DO STOCKS IN GENERAL, AND VICE VERSA.  CORRELATION COEFFICIENTS BETWEEN STOCKS GENERALLY RANGE FROM +0.5 TO +0.7.  A SINGLE STOCK SELECTED AT RANDOM WOULD ON AVERAGE HAVE A STANDARD DEVIATION OF ABOUT 35 PERCENT.  AS ADDITIONAL STOCKS ARE ADDED TO THE PORTFOLIO, THE PORTFOLIO’S STANDARD DEVIATION DECREASES BECAUSE THE ADDED STOCKS ARE NOT PERFECTLY POSITIVELY CORRELATED. HOWEVER, AS MORE AND MORE STOCKS ARE ADDED, EACH NEW STOCK HAS LESS OF A RISK-REDUCING IMPACT, AND EVENTUALLY ADDING ADDITIONAL STOCKS HAS VIRTUALLY NO EFFECT ON THE PORTFOLIO’S RISK AS MEASURED BY .  IN FACT,  STABILIZES AT ABOUT 20.4 PERCENT WHEN 40 OR MORE RANDOMLY SELECTED STOCKS ARE ADDED.  THUS, BY COMBINING STOCKS INTO WELL‑DIVERSIFIED PORTFOLIOS, INVESTORS CAN ELIMINATE ALMOST ONE‑HALF THE RISKINESS OF HOLDING INDIVIDUAL STOCKS.  (NOTE:  IT IS NOT COMPLETELY COSTLESS TO DIVERSIFY, SO EVEN THE LARGEST INSTITUTIONAL INVESTORS HOLD LESS THAN ALL STOCKS.  EVEN INDEX FUNDS GENERALLY HOLD A SMALLER PORTFOLIO WHICH IS HIGHLY CORRELATED WITH AN INDEX SUCH AS THE S&P 500 RATHER THAN HOLD ALL THE STOCKS IN THE INDEX.)

THE IMPLICATION IS CLEAR:  INVESTORS SHOULD HOLD WELL‑DIVERSIFIED PORTFOLIOS OF STOCKS RATHER THAN INDIVIDUAL STOCKS.  (IN FACT, INDIVIDUALS CAN HOLD DIVERSIFIED PORTFOLIOS THROUGH MUTUAL FUND INVESTMENTS.)  BY DOING SO, THEY CAN ELIMINATE ABOUT HALF OF THE RISKINESS INHERENT IN INDIVIDUAL STOCKS.

H.
1.
SHOULD PORTFOLIO EFFECTS IMPACT THE WAY INVESTORS THINK ABOUT THE RISKINESS OF INDIVIDUAL STOCKS?

ANSWER:
PORTFOLIO DIVERSIFICATION DOES AFFECT INVESTORS’ VIEWS OF RISK.  A STOCK’S STAND-ALONE RISK AS MEASURED BY ITS  OR CV, MAY BE IMPORTANT TO AN UNDIVERSIFIED INVESTOR, BUT IT IS NOT RELEVANT TO A WELL-DIVERSIFIED INVESTOR.  A RATIONAL, RISK-AVERSE INVESTOR IS MORE INTERESTED IN THE IMPACT THAT THE STOCK HAS ON THE RISKINESS OF HIS OR HER PORTFOLIO THAN ON THE STOCK’S STAND-ALONE RISK.  STAND-ALONE RISK IS COMPOSED OF DIVERSIFIABLE RISK, WHICH CAN BE ELIMINATED BY HOLDING THE STOCK IN A WELL-DIVERSIFIED PORTFOLIO, AND THE RISK THAT REMAINS IS CALLED MARKET RISK BECAUSE IT IS PRESENT EVEN WHEN THE ENTIRE MARKET PORTFOLIO IS HELD.

H.
2.
IF YOU DECIDED TO HOLD A 1-STOCK PORTFOLIO, AND CONSEQUENTLY WERE EXPOSED TO MORE RISK THAN DIVERSIFIED INVESTORS, COULD YOU EXPECT TO BE COMPENSATED FOR ALL OF YOUR RISK; THAT IS, COULD YOU EARN A RISK PREMIUM ON THAT PART OF YOUR RISK THAT YOU COULD HAVE ELIMINATED BY DIVERSIFYING?

ANSWER:
IF YOU HOLD A ONE-STOCK PORTFOLIO, YOU WILL BE EXPOSED TO A HIGH DEGREE OF RISK, BUT YOU WON’T BE COMPENSATED FOR IT.  IF THE RETURN WERE HIGH ENOUGH TO COMPENSATE YOU FOR YOUR HIGH RISK, IT WOULD BE A BARGAIN FOR MORE RATIONAL, DIVERSIFIED INVESTORS.  THEY WOULD START BUYING IT, AND THESE BUY ORDERS WOULD DRIVE THE PRICE UP AND THE RETURN DOWN.  THUS, YOU SIMPLY COULD NOT FIND STOCKS IN THE MARKET WITH RETURNS HIGH ENOUGH TO COMPENSATE YOU FOR THE STOCK’S DIVERSIFIABLE RISK.

I.

HOW IS MARKET RISK MEASURED FOR INDIVIDUAL SECURITIES? HOW ARE BETA COEFFICIENTS CALCULATED?

ANSWER:
Market risk, which is relevant for stocks held in well-diversified portfolios, is defined as the contribution of a security to the overall riskiness of the portfolio.  It is measured by a stock’s beta coefficient, which measures the stock’s volatility relative to the market.

Run a regression with returns on the stock in question plotted on the Y axis and returns on the market portfolio plotted on the X axis.

The slope of the regression line, which measures relative volatility, is defined as the stock’s  beta coefficient, or b.

J.

SUPPOSE YOU HAVE THE FOLLOWING HISTORICAL RETURNS FOR THE STOCK MARKET AND FOR ANOTHER COMPANY, P.Q.UNLIMITED.  EXPLAIN HOW TO CALCULATE BETA, AND USE THE HISTORICAL STOCK RETURNS TO CALCULATE THE BETA FOR PQU.  INTERPRET YOUR RESULTS.

	YEAR
	MARKET
	PQU

	1
	25.7%
	40.0%

	2
	8.0%
	-15.0%

	3
	-11.0%
	-15.0%

	4
	15.0%
	35.0%

	5
	32.5%
	10.0%

	6
	13.7%
	30.0%

	7
	40.0%
	42.0%

	8
	10.0%
	-10.0%

	9
	-10.8%
	-25.0%

	   10
	-13.1%
	25.0%


ANSWER:
BETAS ARE CALCULATED AS THE SLOPE OF THE “CHARACTERISTIC” LINE, WHICH IS THE REGRESSION LINE SHOWING THE RELATIONSHIP BETWEEN A GIVEN STOCK AND THE GENERAL STOCK MARKET.


SHOW THE GRAPH WITH THE REGRESSION RESULTS.  POINT OUT THAT THE BETA IS THE SLOPE COEEFICIENT, WHICH IS 0.83.  STATE THAT AN AVERAGE STOCK, BY DEFINITION, MOVES WITH THE MARKET. BETA COEFFICIENTS MEASURE THE RELATIVE VOLATILITY OF A GIVEN STOCK RELATIVE TO THE STOCK MARKET.  THE AVERAGE STOCK’S BETA IS 1.0.  MOST STOCKS HAVE BETAS IN THE RANGE OF 0.5 TO 1.5.  THEORETICALLY, BETAS CAN BE NEGATIVE, BUT IN THE REAL WORLD THEY ARE GENERALLY POSITIVE.

IN PRACTICE, 4 OR 5 YEARS OF MONTHLY DATA, WITH 60 OBSERVATIONS, WOULD GENERALLY BE USED.  SOME ANALYSTS USE 52 WEEKS OF WEEKLY DATA.  POINT OUT THAT THE R2 OF 0.36 IS SLIGHTLY HIGHER THAN THE TYPICAL VALUE OF ABOUT 0.29.  A PORTFOLIO WOULD HAVE AN R2 GREATER THAN 0.9.

K.

THE EXPECTED RATES OF RETURN AND THE BETA COEFFICIENTS OF THE ALTERNATIVES AS SUPPLIED BY BARNEY SMITH’S COMPUTER PROGRAM ARE AS FOLLOWS:


 SECURITY         RETURN (
[image: image33.wmf]Ù

r

)          RISK (BETA)

ALTA INDS            17.4%                1.29


MARKET               15.0                 1.00 


AM. FOAM             13.8                 0.68


T-BILLS               8.0                 0.00


REPO MEN              1.7                (0.86)


(1)  DO THE EXPECTED RETURNS APPEAR TO BE RELATED TO EACH ALTERNATIVE’S MARKET RISK?  (2)  IS IT POSSIBLE TO CHOOSE AMONG THE ALTERNATIVES ON THE BASIS OF THE INFORMATION DEVELOPED THUS FAR?

ANSWER:
THE EXPECTED RETURNS ARE RELATED TO EACH ALTERNATIVE’S MARKET RISK--THAT IS, THE HIGHER THE ALTERNATIVE’S RATE OF RETURN THE HIGHER ITS BETA.  ALSO, NOTE THAT T-BILLS HAVE 0 RISK.

WE DO NOT YET HAVE ENOUGH INFORMATION TO CHOOSE AMONG THE VARIOUS ALTERNATIVES.  WE NEED TO KNOW THE REQUIRED RATES OF RETURN ON THESE ALTERNATIVES AND COMPARE THEM WITH THEIR EXPECTED RETURNS.

L.
1.
WRITE OUT THE SECURITY MARKET LINE (SML) EQUATION, USE IT TO CALCULATE THE REQUIRED RATE OF RETURN ON EACH ALTERNATIVE, AND THEN GRAPH THE RELATIONSHIP BETWEEN THE EXPECTED AND REQUIRED RATES OF RETURN.

ANSWER:
HERE IS THE SML EQUATION:


ri = rRF + (rM - rRF)bi.

IF WE USE THE T-BILL YIELD AS A PROXY FOR THE RISK-FREE RATE, THEN rRF = 8%.  FURTHER, OUR ESTIMATE OF rM = 
[image: image34.wmf]Ù

r

M IS 15%.  THUS, THE REQUIRED RATES OF RETURN FOR THE ALTERNATIVES ARE AS FOLLOWS:

ALTA INDS:
8% + (15% - 8%)1.29 = 17.03% ( 17.0%.

MARKET:

8% + (15% - 8%)1.00 = 15.0%.

AM FOAM :
8% +(15% - 8%)0.68 = 12.76% ( 12.8%.

T-BILLS:

8% + (15% - 8%)1.29 = 17.03% ( 17.0%.

REPO MEN:
8% + (15% - 8%)-0.86 = 1.98% ( 2%.

L.
2.
HOW DO THE EXPECTED RATES OF RETURN COMPARE WITH THE REQUIRED RATES Of RETURN?

ANSWER:
WE HAVE THE FOLLOWING RELATIONSHIPS:

             EXPECTED  REQUIRED 

              RETURN    RETURN 
 SECURITY      (
[image: image35.wmf]Ù

r

)       (r)                 CONDITION

ALTA INDS      17.4%     17.0%   UNDERVALUED:  
[image: image36.wmf]Ù

r

> r

MARKET         15.0      15.0    FAIRLY VALUED (MARKET EQUILIBRIUM)

AM FOAM        13.8      12.8    UNDERVALUED:  
[image: image37.wmf]Ù

r

> r

T-BILLS         8.0       8.0    FAIRLY VALUED

REPO MEN        1.7       2.0    OVERVALUED:  r > 
[image: image38.wmf]Ù

r



[image: image39]
(NOTE:  THE PLOT LOOKS SOMEWHAT UNUSUAL IN THAT THE X AXIS EXTENDS TO THE LEFT OF ZERO.  WE HAVE A NEGATIVE BETA STOCK, HENCE A REQUIRED RETURN THAT IS LESS THAN THE RISK-FREE RATE.)  THE T-BILLS AND MARKET PORTFOLIO PLOT ON THE SML, ALTA INDS. AND AM. FOAM PLOT ABOVE IT, AND REPO MEN PLOTS BELOW IT.  THUS, THE T-BILLS AND THE MARKET PORTFOLIO PROMISE A FAIR RETURN, ALTA INDS AND AM. FOAM ARE GOOD DEALS BECAUSE THEY HAVE EXPECTED RETURNS ABOVE THEIR REQUIRED RETURNS, AND REPO MEN HAS AN EXPECTED RETURN BELOW ITS REQUIRED RETURN.

L.
3.
DOES THE FACT THAT REPO MEN HAS AN EXPECTED RETURN WHICH IS LESS THAN THE T-BILL RATE MAKE ANY SENSE?

ANSWER:
REPO MEN IS AN INTERESTING STOCK.  ITS NEGATIVE BETA INDICATES NEGATIVE MARKET RISK--INCLUDING IT IN A PORTFOLIO OF “NORMAL” STOCKS WILL LOWER THE PORTFOLIO’S RISK.  THEREFORE, ITS REQUIRED RATE OF RETURN IS BELOW THE RISK-FREE RATE.  BASICALLY, THIS MEANS THAT REPO MEN IS A VALUABLE SECURITY TO RATIONAL, WELL-DIVERSIFIED INVESTORS.  TO SEE WHY, CONSIDER THIS QUESTION:  WOULD ANY RATIONAL INVESTOR EVER MAKE AN INVESTMENT WHICH HAS A NEGATIVE EXPECTED RETURN?  THE ANSWER IS “YES”--JUST THINK OF THE PURCHASE OF A LIFE OR FIRE INSURANCE POLICY.  THE FIRE INSURANCE POLICY HAS A NEGATIVE EXPECTED RETURN BECAUSE OF COMMISSIONS AND INSURANCE COMPANY PROFITS, BUT BUSINESSES BUY FIRE INSURANCE BECAUSE THEY PAY OFF AT A TIME WHEN NORMAL OPERATIONS ARE IN BAD SHAPE.  LIFE INSURANCE IS SIMILAR--IT HAS A HIGH RETURN WHEN WORK INCOME CEASES.  A NEGATIVE BETA STOCK IS CONCEPTUALLY SIMILAR TO AN INSURANCE POLICY.

L.
4.
WHAT WOULD BE THE MARKET RISK AND THE REQUIRED RETURN OF A 50-50 PORTFOLIO OF ALTA INDS AND REPO MEN?  OF ALTA INDS AND AM. FOAM?

ANSWER:
NOTE THAT THE BETA OF A PORTFOLIO IS SIMPLY THE WEIGHTED AVERAGE OF THE BETAS OF THE STOCKS IN THE PORTFOLIO.  THUS, THE BETA OF A PORTFOLIO WITH 50 PERCENT ALTA INDS AND 50 PERCENT REPO MEN IS:

bp
= 
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bp
= 0.5(bALTA) + 0.5(bREPO) = 0.5(1.29) + 0.5(-0.86)


= 0.215,

rp = rRF + (rM - rRF)bp
= 8.0% + (15.0% - 8.0%)(0.215)






= 8.0% + 7%(0.215) = 9.51% ( 9.5%.

FOR A PORTFOLIO CONSISTING OF 50% ALTA INDS PLUS 50% AM. FOAM, THE REQUIRED RETURN WOULD BE 14.9%:


bp = 0.5(1.29) + 0.5(0.68) = 0.985.

     ADVANCE \r1rp = 8.0% + 7%(0.985) = 14.9%.

K.
1.
SUPPOSE INVESTORS RAISED THEIR INFLATION EXPECTATIONS BY 3 PERCENTAGE POINTS OVER CURRENT ESTIMATES AS REFLECTED IN THE 8 PERCENT T-BILL RATE.  WHAT EFFECT WOULD HIGHER INFLATION HAVE ON THE SML AND ON THE RETURNS REQUIRED ON HIGH- AND LOW-RISK SECURITIES?


ANSWER:


HERE WE HAVE PLOTTED THE SML FOR BETAS RANGING FROM 0 TO 2.0.  THE BASE CASE SML IS BASED ON 
[image: image41.wmf]r

RF

 = 8% AND 
[image: image42.wmf]r

M

 = 15%.  IF INFLATION EXPECTATIONS INCREASE BY 3 PERCENTAGE POINTS, WITH NO CHANGE IN RISK AVERSION, THEN THE ENTIRE SML IS SHIFTED UPWARD (PARALLEL TO THE BASE CASE SML) BY 3 PERCENTAGE POINTS.  NOW, 
[image: image43.wmf]r

RF

 = 11%, 
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M

 = 18%, AND ALL SECURITIES’ REQUIRED RETURNS RISE BY 3 PERCENTAGE POINTS.  NOTE THAT THE MARKET RISK PREMIUM, 
[image: image45.wmf]r
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 - 
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RF

, REMAINS AT 7 PERCENTAGE POINTS.

K.
2.
SUPPOSE INSTEAD THAT INVESTORS’ RISK AVERSION INCREASED ENOUGH TO CAUSE THE MARKET RISK PREMIUM TO INCREASE BY 3 PERCENTAGE POINTS. (INFLATION REMAINS CONSTANT.)  WHAT EFFECT WOULD THIS HAVE ON THE SML AND ON RETURNS OF HIGH- AND LOW-RISK SECURITIES?

ANSWER:
WHEN INVESTORS’ RISK AVERSION INCREASES, THE SML IS ROTATED UPWARD ABOUT THE Y-INTERCEPT (
[image: image47.wmf]r

RF

).  
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RF

 REMAINS AT 8 PERCENT, BUT NOW 
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 INCREASES TO 18 PERCENT, SO THE MARKET RISK PREMIUM INCREASES TO 10 PERCENT.  THE REQUIRED RATE OF RETURN WILL RISE SHARPLY ON HIGH-RISK (HIGH-BETA) STOCKS, BUT NOT MUCH ON LOW-BETA SECURITIES.

OPTIONAL QUESTION (COVER IF TIME IS AVAILABLE)

FINANCIAL MANAGERS ARE MORE CONCERNED WITH INVESTMENT DECISIONS RELATING TO REAL ASSETS SUCH AS PLANT AND EQUIPMENT THAN WITH INVESTMENTS IN FINANCIAL ASSETS SUCH AS SECURITIES.  HOW DOES THE ANALYSIS THAT WE HAVE GONE THROUGH RELATE TO REAL ASSET INVESTMENT DECISIONS, ESPECIALLY CORPORATE CAPITAL BUDGETING DECISIONS?

ANSWER:
THERE IS A GREAT DEAL OF SIMILARITY BETWEEN YOUR FINANCIAL ASSET DECISIONS AND A FIRM’S CAPITAL BUDGETING DECISIONS.  HERE IS THE LINKAGE:

1.
A COMPANY MAY BE THOUGHT OF AS A PORTFOLIO OF ASSETS.  IF THE COMPANY DIVERSIFIES ITS ASSETS, AND ESPECIALLY IF IT INVESTS IN SOME PROJECTS THAT TEND TO DO WELL WHEN OTHERS ARE DOING BADLY, IT CAN LOWER THE VARIABILITY OF ITS RETURNS.

2.
COMPANIES OBTAIN THEIR INVESTMENT FUNDS FROM INVESTORS, WHO BUY THE FIRM’S STOCKS AND BONDS.  WHEN INVESTORS BUY THESE SECURITIES, THEY REQUIRE A RISK PREMIUM WHICH IS BASED ON THE COMPANY’S RISK AS THEY (INVESTORS) SEE IT.  FURTHER, SINCE INVESTORS IN GENERAL HOLD WELL-DIVERSIFIED PORTFOLIOS OF STOCKS AND BONDS, THE RISK THAT IS RELEVANT TO THEM IS THE SECURITY’S MARKET RISK, NOT ITS STAND-ALONE RISK.  THUS, INVESTORS VIEW THE RISK OF THE FIRM FROM A MARKET RISK PERSPECTIVE.

3.
THEREFORE, WHEN A MANAGER MAKES A DECISION TO BUILD A NEW PLANT, THE RISKINESS OF THE INVESTMENT IN THE PLANT THAT IS RELEVANT TO THE FIRM’S INVESTORS (ITS OWNERS) IS ITS MARKET RISK, NOT ITS STAND-ALONE RISK.  ACCORDINGLY, MANAGERS NEED TO KNOW HOW PHYSICAL ASSET INVESTMENT DECISIONS AFFECT THEIR FIRM’S BETA COEFFICIENT.  A PARTICULAR ASSET MAY LOOK QUITE RISKY WHEN VIEWED IN ISOLATION, BUT IF ITS RETURNS ARE NEGATIVELY CORRELATED WITH RETURNS ON MOST OTHER STOCKS, THE ASSET MAY REALLY HAVE LOW RISK.  WE WILL DISCUSS ALL THIS IN MORE DETAIL IN OUR CAPITAL BUDGETING DISCUSSIONS.
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