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Problem 17. 
Since the portfolio is equally weighted, so the volatility of the industry portfolio as n is given by 
= 
[bookmark: _GoBack]Hence, the volatility of the portfolio is 0.3162 

Problem 40
a) The required return for Hannah corporation given current portfolio is
E(
Since Hannah Corporation has a correlation of 0 with the Natasha Fund, which means that the beta is also 0, so the required return for Hannah corporation to compensate for tis risk to fund Natasha Fund is equal to the , which is 3.8%. Since Hannah corporation’s expected return is 20%, which is higher than the required return of 3.8%, so it is beneficial to add Hannah corporation to the portfolio, so the broker is right. 
b) The broker suggested the investor to invest 60% in Natasha Fund and 40% in Hannah corporation. The expected return of the portfolio is calculated as follows: 
E= 0.164=16.4%
Therefore, the expected return of the portfolio is 16.4%. 
The volatility of the portfolio is calculated as follows: 
Var(+ 2
               = 
	   = 0.072
SD(
Comparing to the initial portfolio ( 0% invested in Hannah Corp.), the expected return has increased to 16.4%, however, the volatility of the new portfolio has increased to 26.83% which is higher than the volatility for Natasha Fund of 20%, so the finance professor is correct in terms of volatility.
c) As per the suggestion of finance professor, the investor invests 15% in Hannah Corporation and 85% (1-15%) in Natasha Fund, the expected return of the portfolio is calculated as follows: 
E= 14.9%
The volatility of the new portfolio is calculated as follows: 
Var(+ 2
               = 
	   = 0.037
SD(
The new portfolio has an expected return of 14.9%, which is higher than the original portfolio (consist 0% in Hannah Corp.), and in terms of the volatility, this portfolio yields the lowest, which is 19.24% comparing to the first two, so this is the correct amount of Hannah Fund to hold. 

Problem 41
1. The Sharpe ratio which consist only Natasha Fund

2. The Sharpe ratio of the second portfolio with 40% invested in Hannah 

3. The Sharpe ratio of the third portfolio with 15% invested in Hannah 

Therefore, the third portfolio with 15% invested in Hannah maximizes the Sharpe ratio. 

Problem 45 
a) The current expected return of the portfolio is 12%, since we want to find out the alternative investment having the same expected return as Microsoft that has the lowest possible volatility, the beta is calculated as follows: 
E()= 
12%= 5% + 
By solving the above equation, 
The portfolio standard deviation is calculated as follows： 
SD)= 1.4* 18% = 25.2% 
Thus, the portfolio volatility is 25.2%.
The total amount of investment in the portfolio should be equivalent to 1.4 times the amount of investment in Microsoft in order to maintain the same expected return with lower volatility than Microsoft. 

Total amount of investment= Amount of investment in Microsoft * 1.4
			         = $15,000 * 1.4 
			         = $21,000
The excess amount required for the investment is equal to the total amount of investment minus proceeds from Microsoft, which is $21,000 - $15,000, which is equal to $6,000. 
b) In this case, the volatility of the investment is equal to that of the Microsoft which is 40%, so the beta of the portfolio is calculated as follows: 
40%=
By solving the above equation, 
So the amount of investment in the portfolio should be equivalent to 2.222 times the amount of investment in Microsoft in order to maintain the same volatility with higher expected return than Microsoft. 
According to the CAPM rule, the expected return of the portfolio is calculated as follows: 
E()= 
          = 5% + 2.222 * (10%-5%) 
          = 0.1611=16.11% 
The total expected return of the portfolio is 16.11%. 
Total amount of investment= Amount of investment in Microsoft * 1.4
			         = $15,000 * 2.222
			         = $33,330
The excess amount required for the investment is equal to the total amount of investment minus proceeds from Microsoft, which is $33,330- $15,000, which is equal to $18,330. 
Problem 49 
The beta of the portfolio is calculated as follows: 

Therefore, the beta of the portfolio is 1.572
The expected return of the portfolio is calculated as follows; 
E()= 
         = 4% + 1.572* (10%-4%)
         = 0.13432 = 13.4%
So the expected return of the portfolio is approximately 13.4%. 










