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Tutorial questions are starred. Advanced questions are marked A.

1.∗ The efficient frontier for the 3-asset portfolio with parameters:

r
˜

=

 0.4
0.8
0.8

 ; S =

 2 1 0
1 2 1
0 1 2


was obtained in Q4 of Tutorial 10. If the risk-free rate is r0 = 0.2, obtain the market
portfolio of risky assets. Obtain the efficient portfolios (including the riskless asset) for
investors with risk aversion parameters: (a) t = 2 and (b) t = 3. Interpret the results.

2.∗

(a) The security market line or SML is the straight line obtained from the CAPM
relating expected asset or portfolio returns to their beta’s. Show that every secu-
rity (not necessarily efficient) plots to some point on the SML.

(b) Suppose security-1, security-2, the market portfolio and the riskless asset have
returns given by: (15.5, 9.2, 12.0, 5.0)% . The market portfolio also has standard
deviation of return equal to 12.0% Find the beta’s of each of all four securities
and hence plot the SML.

(c) Determine the percentage standard deviations of securities -1 and -2 given they
have correlation coefficients (0.9, 0.8) with the market portfolio.

3. (a) Prove that the market portfolio M has expected return and standard deviation
of return given respectively by

µM =
c− br0
b− ar0

and σM =
σ0
√
d

b− ar0

(b) Show further that tM = (b − ar0)
−1 denotes the critical risk aversion parame-

ter that separates investors who either lend or borrow the riskless asset in their
optimal portfolio choice.

4. Let M be the market portfolio and P be any other asset or portfolio. Give an argu-
ment that proves the combination curve of portfolios containing just M and P must
be tangential to the capital market line at M in the µσ−plane.
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Use this result and the representation of the P,M combination curve:

µ = xrP + (1− x)rM ; σ2 = x2σ2
P + (1− x)2σ2

M + 2x(1− x)σMP

to obtain an alternative derivation of the CAPM.

5. Let x
˜
m be the allocation vector to the risky assets that constitute the market portfolio

and let S denote the covariance matrix of risky assets. Show that the vector of beta’s
of the risky assets is given by the expression

β
˜

=
Sx

˜
m

x
˜
′
mSx

˜
m

Use this formulation to find the beta’s of the three assets in Q4 above.

6.∗A If for Question 4 above, the risk-free borrowing rate is 0.4, determine the risk aversion
parameters of investors who are: (a) lenders of the riskless asset; (b) borrowers of the
riskless asset; and (c) neither – that is investors who invest in risky assets only.

What has happened to the market portfolio in this case ?
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