I. Chapter 10: Return and Risk And The CAPM
A. Statistics on Individual Securities

1. Expected Return

a) = ∑ Probability(Return)

2. Variance and Standard Deviation

a) Var = (² = 
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b) SD = ( = 
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3. Covariance and Correlation

a) Cov(RA, RB) = (AB = 
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B. Portfolios
1. Expected Return

a) ∑ WeightAsset(ReturnAsset)

2. Variance

a) With two assets

b) Var(portfolio) = 
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c) = Var(Security A) + Var(Security B) + Covariance(A,B)

(1) Positive covariance between securities increases variance of portfolio

(2) Negative covariance between securities decreases variance of portfolio

(3) With negative covariance, the SD of the portfolio can be less than the SD of the weighted stocks

3. Hedging

a) when you get a second security that covaries negatively with the first security

4. Diversifying

a) Buying securities with less than perfect (< 1) correlation

b) Diverse portfolio has a lower SD than most of its member stocks

C. Efficient Sets

1. There are many possible portfolios containing Security A and Security B

a) You can vary the proportions of those two securities in the portfolio

b) Opportunity Set

(1) A straight line describing all possible portfolios with those components

(2) Also called “feasible set”

(3) Describes all possible combinations of risk and return when fully invested in those two securities in some combination

(4) Backward Bending

(a) Adding a small amount of Security B to a portfolio 100% comprised of Security A reduces risk, increases return

i. Risk reduced because B is a hedge
ii. Always occurs if Cov ≤ 0

iii. Sometimes occurs if Cov > 0

(b) Portfolios below inflection point of curve have greater risk, lower returns, so don’t hold them!

(c) Greater correlation = greater bend

c) Efficient set = Opportunity Set above the Backwards Bend

(1) Also called “efficient frontier”

2. With many securities

a) Not a straight line, an area describing all possible portfolios with those components

b) But only the uppermost edge maximize returns

c) So that’s the Efficient Set

d) Variance

(1) With many securities, the covariances are more important than the individual securities’ variances

(a) Not least, there’s 2n covariances but only n variances!

(2) Var(portfolio) = 
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(3) Var(portfolio)(N(∞) = 
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(4) So, you can diversify away individual securities’ variances but not covariances between securities

(a) 
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 is the absolute floor of the variance of a diversified portfolio

(b) But you approach 
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 asymptotically

(c) And you pay $$$ to diversify

(d) So, at some point, the additional diversification is not worth the cost

(e) 
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 is called Portfolio, systematic, or market risk

(f) 
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is called diversifiable, unique, or unsystematic risk, and can be diversified away by increasing cov and thus the size of the whole portfolio (or diversifying!)

D. The Optimal Portfolio
1. Combines risky assets and riskless assets

2. Capital Market Line

a) Starts at the risk-free rate

(1) Return of some + number

(2) 0 SD because it’s riskless!

b) Runs tangent to Efficient Set

(1) Touches at point A

c) Point of tangency represents 100% of portfolio in risky securities

(1) Maximizes return, but has risk!

(2) Individual may choose a less risky, less profitable point on the line

(3) Or a riskier, more profitable point, using leverage (more than 100% of assets invested in the market!)

d) Nobody would ever choose a line below the capital market line, because then you’d have just as much risk but less return

e) Separation principle

(1) Investor’s decision consists of two separate steps

(a) Calculate the efficient set

iv. No personal characteristics used in the stage

v. Not even risk-aversion!

(b) Investor now decides where to sit on CML

vi. Now take risk into account!

E. Market Equilibrium
1. Homogenous Expectations
a) All investors have same estimates of expected returns, variances, covariances

b) In this world, all investors have 100% risky asset portfolio at Point A

c) What is in this portfolio? Why, it’s the Market Portfolio

2. Market Portfolio

a) Weighted portfolio of all existing securities

b) Any broad-based index is a good proxy

3. Beta

a) = the risk of a security in a large portfolio

b) How responsive the security is to market movement

(1) Might be called a “responsiveness coefficient”

(2) Or a “magnification factor”

(a) Because the returns of the security are that many times as great as the average market return

c) Characteristic Line

(1) Describes the possible performances of the security in different types of market

(2) Slope of this line is Beta

d) 
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(1) Beta of market portfolio is 1

(2) Beta of risk-free asset is 0

(3) Because it discards the security’s variance, it shows the effect of the security on the risk of a diversified portfolio

F. Capital Asset Pricing Model (CAPM)

1. Expected Return on Market

a) 
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2. Expected Return on a Security

a) 
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(1) Since most investors are diversified, the expected return on a security is positively and linearly related to its beta

(2) If β = 0, 
[image: image14.wmf]F

R

R

=


(3) If β = 1, 
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3. Security Market Line (SML)
a) Begins at RF
b) Rises to 
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c) Slope = RM – RF
d) Securities above SML are underpriced

(1) Prices must rise, decreasing return, until they lie on SML

e) Securities below SML are overpriced

(1) Holders should sell, decreasing price and increasing return, until they lie on SML 

f) Equilibrium

(1) If everyone has perfect information, all stocks will lie on SML

g) No curvature

(1) If SML were curved, many stocks would be mispriced

(2) Then market would adjust until SML were straight
4. Linearity

a) CAPM assumes linear relationship between expected return and β
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