Exercise Section 6: Leverage and risk

Recall that the beta of a stock with a broad stock index tells you how much that stock is expected to move when the market moves.  For example, a beta of 1.2 implies that a stock will typically rise 1.2% when the market rises by 1%.  

In this question, we will discuss three equity mutual funds: one containing low-beta stocks with an average beta of 0.7, one containing high-beta stocks with an average beta of 1.2, and one equity index fund with a beta of 1.0.  Initially assume that the equity mutual funds are well diversified and move perfectly with the market according to their betas, without any residual risk.  Also assume that a money market fund is available with a beta of 0.0.  The money market fund has a return of 1% with a standard deviation of 0%, and the equity index fund has a return of 6% with a standard deviation of 15%.  The market risk premium, the expected excess return on the equity index fund over the money market fund, is then 5%.

a) Suppose you want a standard deviation of 10% for your portfolio return.  If you are dividing your wealth between the money market fund and the equity index fund, what fraction of your wealth should you invest in the equity index fund?

b) Show how you can also get a portfolio standard deviation of 10% by investing in just the money market fund and the low-beta equity fund, or the money market fund and the high-beta equity fund.  What fraction of your wealth should be invested in the equity fund in each case?

c) Show that if all these different ways to get a 10% portfolio standard deviation have the same expected return, then the expected return on each equity fund should be the money market fund return plus the product of the market risk premium and the beta of the fund.  (This pattern of expected returns is called the Capital Asset Pricing Model, or CAPM.)

d) Now suppose that contrary to the CAPM, the low-beta fund has an expected return of 5.5% and the high-beta fund has an expected return of 6.5%.  What is the best way to get a portfolio standard deviation of 10%?   What types of stocks should be held by investors with this standard deviation objective?

e) You have an aggressive cousin who wants a high return and is comfortable with risk.  Your cousin’s target standard deviation of return is 18%.  Initially assume that your cousin can use leverage, that is they can borrow to buy stocks, and assume that their borrowing rate is the same as the return on the money market fund.  What is the highest return they can get using any of the three equity mutual funds, with leverage if necessary, to achieve their target standard deviation?  What types of stocks should your cousin hold?

f) Your cousin tells you that they are unable to borrow except at a prohibitively high interest rate.  Now that leverage is unavailable, what is the highest return they can get using any of the three equity mutual funds to achieve their target standard deviation?  What types of stocks should your cousin hold?

g) Low-volatility equity funds are available from several mutual fund companies.  Use your analysis in this question to explain in words what is the case for investing in these funds, and which types of investors may find them attractive even though risk can also be controlled by holding less equities and more money market funds in the portfolio.

