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Tutorial questions are starred. Advanced questions are marked A.

1.∗ The returns of two risky investments A and B depend on four random economic states
as listed in the table below:

State Probability RA% RB%
1 0.1 5.0 −1.0
2 0.4 7.0 6.0
3 0.3 −4.0 2.0
4 0.2 15.0 20

Find the expected returns on A and B, their variances and the correlation coefficient
ρAB. Looking at the table of returns, would you expect ρAB to be positive or negative
?

2.∗ Kathy’s investment rule is: invest in a fund only if its annual expected profit ex-
ceeds the standard deviation of the end of year wealth. Kathy has $100,000 to invest
and determines that fund F will pay 50% p.a. with probability 0.6 and −20% with
probability 0.4. Should Kathy invest in fund F according to her investment rule?

3. Prove that if x1, x2 with x1+x2 = 1 give the proportion of wealth invested in two assets
that deliver a percentage return R1 and R2 respectively, then the portfolio return is
given by

R = x1R1 + x2R2.

4.∗ Let P be a risky asset with expected return r and variance of return s2 and let P0 be
a riskless asset with return r0 < r.

(a) Show that investors I with risk-aversion parameter

t∗ =
1
2
s2

r − r0

are indifferent between the two assets. Which investors prefer P to P0 and which
prefer P0 to P?

(b)A If the investors I choose to invest in both assets, show that their optimal alloca-
tion is 50% in each asset.

1



5.A∗

(a) For the two assets P and P0 of the Question 3, we call portfolios containing a long
position in the riskless asset: lending portfolios; and portfolios containing a short
position in the riskless asset: borrowing portfolios. Determine the risk aversion
parameters for investors who invest in lending and borrowing portfolios and also
those who invest in neither.

(b) Repeat the above assuming that the lending and borrowing rates for the riskless
asset are respectively r0 and r1 > r0. Explain geometrically what is happening in
this scenario.
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