Homework 2 solutions
Chapter 4
3.	Open-end funds are obligated to redeem investor's shares at net asset value, and thus must keep cash or cash-equivalent securities on hand in order to meet potential redemptions.  Closed-end funds do not need the cash reserves because there are no redemptions for closed-end funds.  Investors in closed-end funds sell their shares when they wish to cash out.
9.	Stock	Value held by fund
A	$ 7,000,000
B	12,000,000
C	8,000,000
D	15,000,000
Total	$42,000,000

Net asset value = = $10.49

11.	a.	


b.	Premium (or discount) =  = = –0.086 = -8.6%
The fund sells at an 8.6% discount from NAV.
18.	As an initial approximation, your return equals the return on the shares minus the total of the expense ratio and purchase costs: 12%  1.2%  4% = 6.8%

But the precise return is less than this because the 4% load is paid up front, not at the end of the year.

To purchase the shares, you would have had to invest: $20,000/(1  0.04) = $20,833
The shares increase in value from $20,000 to: $20,000  (1.12  0.012) = $22,160
The rate of return is: ($22,160  $20,833)/$20,833 = 6.37%

Chapter 6
1.	(e)
3.	Assuming no change in risk tolerance, that is, an unchanged risk aversion coefficient (A), then higher perceived volatility increases the denominator of the equation for the optimal investment in the risky portfolio (Equation 6.7).  The proportion invested in the risky portfolio will therefore decrease.
6.	Points on the curve are derived by solving for E(r) in the following equation:
	U = 0.05 = E(r) – 0.5Aσ2 = E(r) – 1.5σ2
The values of E(r), given the values of σ2, are therefore:
	
	 2
	E(r)

	0.00
	0.0000
	0.05000

	0.05
	0.0025
	0.05375

	0.10
	0.0100
	0.06500

	0.15
	0.0225
	0.08375

	0.20
	0.0400
	0.11000

	0.25
	0.0625
	0.14375


The bold line in the graph on the next page (labeled Q6, for Question 6) depicts the indifference curve.


13.	Expected return = (0.7 × 18%) + (0.3 × 8%) = 15%
Standard deviation = 0.7 × 28% = 19.6%

15.	Your reward-to-volatility ratio: 

Client's reward-to-volatility ratio: 

19.	a.	y*
Therefore, the client’s optimal proportions are: 36.44% invested in the risky portfolio and 63.56% invested in T-bills.

b. E(rC) = 8 + 10 × y* = 8 + (0.3644 × 10) = 11.644%
C = 0.3644 × 28 = 10.203%

21.	a.	E(rC) = 8% = 5% + y × (11% – 5%)  
b.	σC = y × σP = 0.50 × 15% = 7.5%
c.	The first client is more risk averse, allowing a smaller standard deviation.
24.	For y to be less than 1.0 (that the investor is a lender), risk aversion (A) must be large enough such that:


  
For y to be greater than 1 (the investor is a borrower), A must be small enough:


  
For values of risk aversion within this range, the client will neither borrow nor lend, but will hold a portfolio comprised only of the optimal risky portfolio:
y = 1 for 0.64 ≤ A ≤ 1.28
CFA
1.	Utility for each investment = E(r) – 0.5 × 4 × σ2
We choose the investment with the highest utility value, Investment 3.
	Investment
	Expected return E(r)
	Standard deviation

	Utility
U

	1
	0.12
	0.30
	-0.0600

	2
	0.15
	0.50
	-0.3500

	3
	0.21
	0.16
	0.1588

	4
	0.24
	0.21
	0.1518



3.	(b)
4.	Indifference curve 2
Chapter 7
2.	(a) and (c).  After real estate is added to the portfolio, there are four asset classes in the portfolio: stocks, bonds, cash and real estate.  Portfolio variance now includes a variance term for real estate returns and a covariance term for real estate returns with returns for each of the other three asset classes.  Therefore, portfolio risk is affected by the variance (or standard deviation) of real estate returns and the correlation between real estate returns and returns for each of the other asset classes.  (Note that the correlation between real estate returns and returns for cash is most likely zero.)
4.	The parameters of the opportunity set are:
E(rS) = 20%, E(rB) = 12%, σS = 30%, σB = 15%, ρ = 0.10

From the standard deviations and the correlation coefficient we generate the covariance matrix [note that]:
	
	Bonds
	Stocks

	Bonds
		225
		45

	Stocks
		45
		900


The minimum-variance portfolio is computed as follows:

wMin(S) =
wMin(B) = 1  0.1739 = 0.8261
The minimum variance portfolio mean and standard deviation are:
E(rMin) = (0.1739 × .20) + (0.8261 × .12) = .1339 = 13.39%

σMin = 
= [(0.17392  900) + (0.82612  225) + (2  0.1739  0.8261  45)]1/2 
= 13.92%
9.	a.	If you require that your portfolio yield an expected return of 14%, then you can find the corresponding standard deviation from the optimal CAL.  The equation for this CAL is:

.4601 should be .4603 (rounding)

If E(rC) is equal to 14%, then the standard deviation of the portfolio is 13.03%.
b.	To find the proportion invested in the T-bill fund, remember that the mean of the complete portfolio (i.e., 14%) is an average of the T-bill rate and the optimal combination of stocks and bonds (P).  Let y be the proportion invested in the portfolio P.  The mean of any portfolio along the optimal CAL is:


Setting E(rC) = 14% we find: y = 0.7881 and (1 − y) = 0.2119 (the proportion invested in the T-bill fund).
To find the proportions invested in each of the funds, multiply 0.7884 times the respective proportions of stocks and bonds in the optimal risky portfolio:
Proportion of stocks in complete portfolio = 0.7881  0.4516 = 0.3559
Proportion of bonds in complete portfolio = 0.7881  0.5484 = 0.4322
12.	Since Stock A and Stock B are perfectly negatively correlated, a risk-free portfolio can be created and the rate of return for this portfolio, in equilibrium, will be the risk-free rate.  To find the proportions of this portfolio [with the proportion wA invested in Stock A and wB = (1 – wA ) invested in Stock B], set the standard deviation equal to zero.  With perfect negative correlation, the portfolio standard deviation is:
σP = Absolute value [wAσA  wBσB]
0 = 5 × wA − [10  (1 – wA)]  wA = 0.6667
The expected rate of return for this risk-free portfolio is:
E(r) = (0.6667 × 10) + (0.3333 × 15) = 11.667%
Therefore, the risk-free rate is: 11.667%
[bookmark: _GoBack]17.	The correct choice is c.  Intuitively, we note that since all stocks have the same expected rate of return and standard deviation, we choose the stock that will result in lowest risk.  This is the stock that has the lowest correlation with Stock A.
More formally, we note that when all stocks have the same expected rate of return, the optimal portfolio for any risk-averse investor is the global minimum variance portfolio (G).  When the portfolio is restricted to Stock A and one additional stock, the objective is to find G for any pair that includes Stock A, and then select the combination with the lowest variance.  With two stocks, I and J, the formula for the weights in G is:


Since all standard deviations are equal to 20%:


This intuitive result is an implication of a property of any efficient frontier, namely, that the covariances of the global minimum variance portfolio with all other assets on the frontier are identical and equal to its own variance.  (Otherwise, additional diversification would further reduce the variance.)  In this case, the standard deviation of G(I, J) reduces to:

 
This leads to the intuitive result that the desired addition would be the stock with the lowest correlation with Stock A, which is Stock D.  The optimal portfolio is equally invested in Stock A and Stock D, and the standard deviation is 17.03%.
CFA
5.	c.
6. 	d.









image3.wmf
NAV

NAV

ice

Pr

-


oleObject3.bin

image4.wmf
40

.

39

$

40

.

39

$

36

$

-


oleObject4.bin

image5.emf
 

E(r)  

   5  

U(Q6,A=3)  

U(Q7,A=4)  

U(Q8,A=0)  

U(Q9,A<0)  


oleObject5.bin


E(r)











  5











U(Q6,A=3)







U(Q7,A=4)







U(Q8,A=0)







U(Q9,A<0)












image6.wmf
.18.08

0.3571

.28

S

-

==


oleObject6.bin

image7.wmf
.15.08

0.3571

.196

S

-

==


oleObject7.bin

image8.wmf
0.3644

0.2744

0.10

0.28

3.5

0.08

0.18

A

σ

r

)

E(r

2

2

P

f

P

=

=

´

-

=

-

=


oleObject8.bin

image9.wmf
.08.05

0.5

.11.05

y

-

==

-


oleObject9.bin

image10.wmf
1

A

σ

r

)

E(r

y

2

M

f

M

<

-

=


oleObject10.bin

image11.wmf
1.28

0.25

0.05

0.13

A

2

=

-

>


oleObject11.bin

image12.wmf
1

A

σ

r

)

E(r

y

2

M

f

M

>

-

=


oleObject12.bin

image13.wmf
0.64

0.25

0.09

0.13

A

2

=

-

<


oleObject13.bin

image14.wmf
(,)

SBSB

Covrr

rss

=´´


oleObject14.bin

image15.wmf
1739

.

0

)

45

2

(

225

900

45

225

)

r

,

r

(

Cov

2

)

r

,

r

(

Cov

B

S

2

B

2

S

B

S

2

B

=

´

-

+

-

=

-

s

+

s

-

s


oleObject15.bin

image16.wmf
2

/

1

B

S

B

S

2

B

2

B

2

S

2

S

)]

r

,

r

(

Cov

w

w

2

w

w

[

+

s

+

s


oleObject16.bin

image17.wmf
()

().080.4601

pf

CfCC

P

Err

Err

ss

s

-

=+=+


oleObject17.bin

image18.wmf
()(1)()[()].08(.1561.08)

CfPfPf

EryryErryErry

=-´+´=+´-=+´-


oleObject18.bin

image19.wmf
)

I

(

w

1

)

J

(

w

)

r

,

r

(

Cov

2

)

r

,

r

(

Cov

)

I

(

w

Min

Min

J

I

2

J

2

I

J

I

2

J

Min

-

=

-

s

+

s

-

s

=


oleObject19.bin

image20.wmf
(,)400and()()0.5

IJIJMinMin

CovrrwIwJ

rssr

====


oleObject20.bin

image21.wmf
1/2

()[200(1)]

MinIJ

G

sr

=´+


oleObject21.bin

image1.wmf
000

,

000

,

4

000

,

30

$

000

,

000

,

42

$

-


oleObject1.bin

image2.wmf
40

.

39

$

000

,

000

,

5

000

,

000

,

3

$

000

,

000

,

200

$

NAV

=

-

=


oleObject2.bin

