Ex:  How do people determine how to invest in stock market?
Stocks have higher earnings, but carry more risk.
Let  be yearly earnings of an “index fund” which is a combination of many stocks, with  and   (Earnings are given as a percentage of what you have invested.)
T-bills:  Treasury bills earn less, but vary less.
Let  be yearly earning of a treasury bill, with 
Suppose the correlation between X and Y is 
(a) What fraction of investment should go to which to maximize earnings? What is the standard deviation in the case?
(b) What is the expected value if the money is split 50-50 between the stocks and the T-bill? What is the standard deviation in this case?

  
(a) Put all the money in stocks if the goal is to maximize earnings. The standard deviation is 25%.
(b) The random variable giving the annual return is  . The expected value is between the expected value of the stocks and T-bills and given by 


Since there is no formula for the standard deviation of  , we use the formula for the variance:  

So

Thus 

So this combination less risky (because the standard deviation is less), but also earns less.

Ex:  What is variance and standard deviation of winnings from two (different) lottery tickets, if the winnings are independent, given  and .
We add the variances, so  and  . 
The variance of the combination is

The standard deviation is given by

Note:  Cannot add standard deviations; add variances.

