Mixing Funds

The pension fund manager of IBF, Incorporated has identified three reliable mutual funds with  long records of successful operation: the Balanced Fund, the World Fund and the Income Fund. These funds invest in three asset categories, U.S. stocks, foreign stocks and U.S. bonds, in the proportions given in the following table.

	
	
	Funds

	Asset Categories
	Balanced
	World
	Income

	U.S. Stocks
	
	70%
	40%
	20%

	Foreign Stocks
	
	10%
	50%
	10%

	U.S. Bonds
	
	20%
	10%
	70%


All three asset categories have random annual returns. Stock returns are well described by normal random variables with the parameters shown below.

	
	Expected Value
	Standard Deviation

	U.S. Stocks
	0.14
	0.11

	Foreign Stocks
	0.11
	0.12


For bonds, the rate of return is equally likely to be any value between 0.04 and 0.08.

The manager wants to invest her pension capital in these three mutual funds. She is considering various fund compositions (portfolios) in the package offered to the IBF participants. For example, one possibility is to invest 20% of the capital in the Balanced Fund, 10% of the capital in the World Fund, and 70% in the Income Fund. 

	Possible Package Compositions

	Balanced
	World
	Income

	20%
	10%
	70%

	30%
	10%
	60%

	35%
	15%
	50%

	40%
	20%
	40%


She wants to estimate the expected return and the standard deviation of the return for these three package compositions.

