Question 1 (20 points)

Consider the following Treasury bill quote. For the Treasury bill that pays the $100
face value on 5 October 2000, answer the following questions:

TREASURY BILLS

Days
o Ask

Maturity Mat. Bid Asked Chg. Yid.
Sep 1400 6 6.28 6.20 +0.02 6.29

Sep 2100 13 6.38 6.30 +0.11 6.40
Sep 28700 20 591 5.83 +0.03 5.93
Oct 0500 27 5.96 5.88 —0.01 5.99

a) (5 points) Calculate the Treasury bill bid and ask price. If you want to buy the
Treasury bill from the dealer, which price would you face?
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b) (3 points) Calculate the bond equivalent yield based on the ask price and confirm
that it is equal to the AskYld rate.
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c) (5 points) What 1s the actual rate of return you will earn over the next 27 days on
the Treasury bill? What is the effective annual interest rate?
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d) (4 poi
n . .
"ea?ratésc), fI fthe inflation rate over this period is 3% annually, what 1s your anpual
: ) return? If you were to purchase a T-bill would you prefer low or high
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e) (3 points) What is the difference between a primary and secondary market? Are

the above Treasury bills listed on the primary or secondary market?
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Question 2 (20 points)

The expected return and standard deviation values for three Vanguard mutual funds:
S&P 500 index (VFINX), European stock index (VEURX) and the long-term bond

index (VBLTX) are as shown below. »

’ Asset ' Mean Standard Weight in global Weight in

| E(r) Deviation minimum portfolio | tangency portfolio
VFINX | 1.11% 260% | 83% -44%
VEURX | 1.68% 3.70% -27% 139%
VBLTX | 051% | 2.85%  44% 5%

| T-bills 0.42% - -

| Global | 0.69%
minimum

| Porttolio )

| Tangency 1.88%

| Portfolio
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b) (5 points) Based on the variance-covariance matrix, do you think there will be
diversification benefits from forming portfolios from the three mutual funds? If

yes, which asset should provide the largest diversification benefit? Briefly justity
your answer.
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¢) (5 points) How much should be invested in T-bills and the tangency portfolio to

create an efficient portfolio with the same expected return as VFINX? What is the

standard deviation of this efficient portfolio? Locate this portfolio on your graph
In part a).
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Question 3 (20 points)

Two companies have stock for which the expected returns and standard deviations

are:
Company _ |A B
Expected Return 10% - 5%
Standard Deviation 3% 5% 0

a) (5 points) Consider a portfolio with 60% in asset A and 40% in asset B. Assume
that there is a risk-free asset available with 5% return and your degree of risk
aversion is A=5. If the covariance between the two assets is zero and if you have
$100,000 to invest, how much would you invest in stock A, B and the risk-free

asset?
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b) (5 PoInts) Draw the minj
between th

allocation

Mum variance frontier for the cases when the correlations
© returns on asset A and B are 1, 0, and -1. Also draw the capital

line(s) corresponding to the risk-free asset with 5% return.

¢ ¢: WX 0.02+ (1-w)#* 0.05
==—0.02 WAD 05
S w= -29 ~
E(rp)= ~2.6%0: 1 +3.5%0:5
= 0:295= 2AF.5 /o

¢) (S points) Explain what is a perfect hedge position and when it can be achieved.

Label the perfect hedge position on your graph in part b). What are the weights for
asset A and B 1in this scenario? What is the expected return on the portfolio?
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Question 4 (20 points)

a) (5 points) List five main assumptions underlying CAPM.
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d) (4 points) What is the security market line (SML) pricing relationship? Draw a

graph showing this relationship and explain what the intercept and slope
correspond to.
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e) (5 points) Explain why we tend to find that small stocks tend to lie above the SMI

and why large firms tend to lie below. How would you modify the CAPM
relationship to account for this real-world anomaly?




uestion S (15 points

Consider the following single index model for asset returns

T',;t — T‘ft — ai + ﬁi(th S Tft) + git

where i=1,... n assets and t=1,...,T time periods.
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b) (5 points) What is an important assumption that pertains to the I‘CSidl}&l term in the
single index model? Do you think it is realistic? Discuss how you think this
assumption may affect Markowitz portfolio optimization results.
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Suppose you use the above equation to test CAPM for the Vanguard Utilities Index
ETF and the S&P 500 index. You obtain the following results from the regression:

““m-_mm-

Vanguard Utilities 0.0053 0.0130 0.0579 0.1882
Index ETF
S&P 500 Index _0.0035

0.0033 _ 0.1268
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c) (5 points) Based on the est ots relative to the mar
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characteristics of the two assets, do the magnit

sense? Explain your answer.
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Question 6 (5 points)

What is the two-fund separation theorem and describe a scenario where it may not

hold in practice. In your example, discuss what implications this may have towards
the market portfolio.
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