Economics 330

Fall 2002

Answers to Week 9 Questions

Below, I will use the following to formulas:

Expected return = Rete = 
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where pi = the probability that state i occurs

Reti = the return on the asset of interest in state i

n = number of states of the world

1.  Applying the above formulas, we can easily compute the expected return and standard deviation on asset A:

expected return = 0.25 (10%) + 0.50 (20%) + 0.25 (0) = 12.5%

standard deviation = {0.25 (10% - 12.5%)2 + 0.50 (20% - 12.5%)2 + 0.25 (0% - 12.5%)2}1/2

= 8.29%

Similarly for asset B

expected return  = 0.25 (5%) + 0.50 (15%) + 0.25 (15%) = 12.5% 

standard deviation = {0.25 (5% - 12.5%)2 + 0.75 (15% - 12.5%)2}1/2 = 4.33%

Since the expected return on the two assets is the same but asset B is less risky, demand for asset B should be higher (it should be more valuable than asset A).

2.  First, compute the expected return on the portfolio the investor would like to form:

expected return = 0.60 (20b) + 0.40 (10(1-b)) = 8b + 4

We also need to know what the portfolio is paying in each state of the world so that we can apply the standard deviation formula.

In state 1, the payoff realization is 20b + 0(1-b) = 20b

In state2, the payoff realization is 0b + 10(1-b) = 10(1-b)

Now, a riskless portfolio is for which standard deviation is zero.  Applying the standard deviation formula and setting it equal to zero, we get:

standard deviation = {0.60 (20b – 8b – 4)2 + 0.40 (10(1-b) – 8b – 4)2}1/2 = 0

This implies that 20b – 8b –4 = 0 and 10(1-b) – 8b –4 = 0, which implies that b = 1/3 and 1-b = 2/3.

Thus, to obtain a riskless portfolio, the investor should put 1/3 of here money in asset X and 2/3 of her money in asset Y.

Using b = 1/3, the expected return on this portfolio is 8b + 4 = 8/3 + 12/3 = 20/3.  This is also the amount the portfolio pays in each state of the world, since the portfolio is riskless (exhibits zero payoff variation across states).
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