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FINA 385
Assignment #1
Due at the beginning of the class on Thursday, February 14th

The following data apply to problems 1-5:

Consider a market with three mutual funds. The first is a stock fund, the second
is a long—term corporate bond fund, and the third is a T—bill money market fund that
yields a rate of 2 percent. The expected returns and standard deviations of returns

are:

Expected Return | Standard Deviation
Stock fund (S) 12 40
Bond fund (B) .08 .20

The correlation between the fund returns is .333.

1. Solve numerically for the proportions of each asset in the optimal risky portfolio
P (portfolio that includes only risky assets). Find the expected return and standard

deviation of this portfolio.

2. You require that your complete portfolio (portfolio that includes T-bills and
risky funds) yield an expected return of 13 percent and be efficient on the best feasible
CAL.

a. What is the proportion invested in the T-bill fund and each of the two risky
funds?

b. What is the standard deviation of your complete portfolio?

3. If you were to use only the two risky funds (no T-bills) and will require an
expected return of 13 percent, what must be the investment proportions of your

portfolio? Compare its standard deviation to that of the optimized portfolio in
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problem 2. What do you conclude?

4. Now assume that an investor has coefficient of risk aversion equal to 1. Find
the weight of each security in the complete portfolio (portfolio that includes T-bills
and risky portfolio P) of this investor.

5. Now assume that borrowing rate in the money market is 5% (rather than 2%
like in the previous question) and lending rate is 2%. Find the weights of each security
in the complete portfolio of an investor whose coefficient of risk aversion is 1. Is the
utility of an investor from this portfolio is higher or lower than that in question 47
Why? Hint: You do not have to calculate values of utility functions to answer this

question.

6. Consider a market with a risk-free security and a risky asset. Assume that an
investor is not a price-taker so that her trading moves the expected return of a risky
security P as following:

E(r,) = .12 — .10y,

where y is a fraction of her complete portfolio (in decimals) invested in the risky
security. (It follows that if an investor buys more of the risky security, its price
increases and the expected return decreases.) Assume that risk-free rate, ry, is 3%,
op is 40% and does not change when an investor trades, and the coefficient of risk
aversion of an investor is 2.

a. Find the optimal fraction of the complete portfolio allocated to the risky asset
P by an investor, ¢, the expected return and standard deviation of the complete
portfolio. Also find the maximal utility of an investor. Hint 1: you can follow the
steps we did in the class in deriwving y*. Hint 2: If you cannot find y, then you can
assume that it is equal to some number and then find expected return and standard
deviation.

b. Now assume that an investor is a price taker so that the expected return of a



risky security P is fixed for her and
E(r,) = .12.

Assume that risk-free rate, s, is 3% and coefficient of the risk aversion of an investor
is 2. Find the optimal fraction of the complete portfolio allocated to the risky asset
by an investor, the expected return and standard deviation of the complete portfolio.
Also find the maximal utility of an investor.

c. Explain the economical intuition behind the difference between the results in

questions a and b.

7. Investors Robert and Linda have coefficients of risk aversions equal to 1 and 4,
respectively. They trade risky portfolio P with other investors and can borrow at 6%
and lend at 2% in T-bill market. In particular, Robert borrows 20% of his complete
portfolio while Linda lends 20% of her complete portfolio. Find the expected return

and the variance of return of portfolio P.

8. Consider the following table, which gives historical returns on two stocks and

the market: Assume that these returns can be used to estimate expectation, variance

Year | Market return | Aggressive stock | Defensive stock

2010 0.09 0.05 0.08
2011 0.12 0.13 0.12
2012 0.18 0.24 0.17

and covariance of future returns.
a. What are the expected rates of return on each stock and the market?
b. What are the betas of the two stocks?
c. If the T-bill rate is 2 percent, draw the SML for this economy.
d. Plot the two securities on the SML graph. What are the alpha’s of each stock?



9. In a two-stock capital market, the capitalization of stock A is three times bigger
that of B. The standard deviation of the return on A is 20 percent and on B is 40
percent. The correlation coefficient between the excess returns is .5. Assume that
each stock has stock-specific risk.

a. What is the standard deviation of the market index portfolio?

b. What is the beta of each stock? (Hint: You may find the formula for the
covariance between return of stock A and the portfolio with two stocks A and B handy:
cov(ra, wars + wprg) = wavar(ra) + wpcov(ra, r) ).

c. Assume that CAPM holds and stock B is expected to earn 12 percent in excess

of the risk free rate, what must be the risk premium on the market portfolio?



