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A. The Normal approximation of Binominal distribution.
B. The Poisson approximation of Binominal distribution.
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1. Several time series from U Nation cousidered are: (a) GDP (gross domestic
product, (b} PDI (personal dispesable income), (3) PCE (perscnal
consumption expenditu.re); all data are for the periods of 1970 — 1991, for a

total of 88 quarterly observations. The first differences of the GDP series are
computed as AGDF, = GDP, - GDP,_,, where A denotes the first difference

operator. Some models are estimated and the results are reported as follows.
0 z:\ij)Pr = 0;00576 GDP_,
t=(5.798) R*=.0152 d=1.34
) AGf) P, =28.2054 - 0.00136 GDP_,
=(1.1576)  (-0.2191) R*=-0.00056 d=1.35

) AGDP, = 1903857+ 1.4776t - 0.0603 GDP

=}

t=(1.8389) (1.6109) (-1.6252) R?=-0.0305 d=131

@) AGDPF =234973 + 1.892¢ - 0.0786 GDP_, +0.356 sGDE_

t=(2.3833) (2.1522) (-2.2152) (3.4647)

R*=0,1562  d=2.0858
For the above four equations:

(i) Explain the meaning of the hypothesis being stated economically and
statistically. (7%)

(ii) Iuterpret- the results, including statistical significance and the economic
meaning of the estimated coefficients. (7%)

(iiiy Which of the above models may be appropriate? Why? Explain. (8%)

2. Some statistical results for the Regression models for 3-Month
and 6-Month Treasury Bill Rates are estimated below. The

data obtained from U Nation is for the period of 1982.01
2001.06. '

)] " TB6 =-0.0456 + 1.04667B3,

t=(-1.1207)  (171.624)
R*=0.9921 dJ=04055

2 - ATB6,= -0.0067 +o.9360Aﬂ§3, -0.20304, ,
= (0.8662) (41.9592) (-5.3837)
R*=038852 4=1.5604
Please answer the following questions:
(iv) Is regression (1) spurious? How do you know? (7%)
(v)  From the result of regression (2), would you change your
conclusion in (i)? and why? (7%)
(vi) Explain the relationship between 3-Month and 6-Month
Treasury Bill Rates statistically and economically. (7%)
(vii) Are the U Nation money markets efficient in view of the
regression results? (%)
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(1) Consider a two-person, two-commodity pure exchange competitive economy. The consumers’
utility functions are:
U’ =X/X] +12X7 +3X;
U =X'X) +8X" +9x°
Consumer A has initial endowments of 8 and 30 units of commodity 1 and 2 respectively;
Consumer B is endowed with 10 units of each commodity. Determine the Equiltbrium
quantity for each consumer. Determine and Equilibrium price ratio for this economy, (20 4~)

(2) Tom has initial wealth W,=$1200 and faces an uncertain future with two possible future states,
S=1or 8=2. He can invest in two different securities, j and k, with initial prices of P=10 and
P.=12, and the following payoff table:

Payoff
Security S=1 S=2
] $10 $12
k $20 38

(a} Ifhebuysonly security j, how many shares can he purchase? If he buys only security k,
how many can he buy? What would his final wealth, Wi, be in both cases and each state?
(24
(b) Suppose Tom can issue as well as buy security; however, he must be able to meet all
claims under the occurrence of each state. What is the maximum number of shares of
security j he can sell to buy security k? What is the maximum number of shares of

security k he can sell to buy security j 7 What would his final wealth be in both cases
and in each state? (2 %)

(c) What is the price of “pure securitics” implicit in the payoff table. (2 4)

(d) What is the initial price of a third security i, for which payoff in state 1, Q;;=$5 and payoff
in state 2, Qp=8127 {2 %)

(e) Summarize the results from (a) through (d) ona graph with axis Wy and W,. (2 4)

(f)  Suppose Tom has an utility function: U/ = W,2W* . Pind the optimal portfolio,
Assuming issuing security is possible. If she restricts himself to a portfolio consisting
only of j and k, how do you interpret your result? (54

(3) #HEERATHMHORL
(a) F4&4E#3F498 (Non-cooperative Nash Bargaiming Solution) (3 4)
(b} 4&E8%#ar (Cooperative Nash Bagainwing) (4 4)
(c) BRsmwrigm ( Baysian Nash Equilibrium ) (4 %)
(d) #3415 (Separating Equilibrium ) (44
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2.

(a)3n. B %7 &) liquidity preference theory 3% & % W3 & £ 75 Z A mirror
image + S§ABCEBYNA o WAMIE - (10 5)
bERRETGRESTHAEF —RE T MY NP BRAEATHERLE
43 & % mirror image ? 2 3 — A RBF2 - (10 4)
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2. {10 points)ABC company is investigating a possible merger
with DEF company. Here is the basic financial information
about the two companies:

ABC DEP
Expected Earnings per | $6.00 $8.80
share
Expected Dividends $3.6 $5.28
per share '
Number of shares 10 million 5.5 million
Stock price 560 85

Both ABC and DEF are mature firms, with forecasted growth of
2.5 perceant per year. However, ABC’s treasurer believes that
post-merger cost savings could generate a one-time, 15
percent increase in the two firms’ combined earnings.
Dividend payout would increase proportionally, although
long-term growth would remain at 2.5 percent per year.

2. What is the merger gain? (4 points) .

b. What is the cost of the acquisition if ABC borrows $650
million and pays this amount in cash for DEF? (3 points)
c.SupposethatABCoffers1.65ABCsharesforeachDEFshares.
What is the merger cost in this case? {3 points)
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Please read the following questions carefully and answer as completely as
possible, define all notations and assumptions.

1. Why should (or shouldn’t) a firm hedge its risk?
(1) Explain the theories behind your arguments. (12 points)
(2) How would you test your arguments? Please describe your empirical
methodology and explain all the variables in your medels.(8 points).

2. (1) H1: “All else equal, firms with greater institutional holdings or greater
concentration of institutional holdings will pay out more cash.”
‘What theories can explain this hypothesis? ( 9 points)
(2) H2: “All else equal, firms that pay larger dividends will attract more
institutional investors.” :
What theory may explain this hypothesis? ( 9 points)
(3) How would you test whether H1 or H2 (or both) is true? Please describe
your methodology in details. (12 points)
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— ~ If the conditional mean of one random variable (X') does not depend on the

realization of another (¥), then ¥ is said to be conditionally independent of ¥,
ie. E(%|5 =y)=E(%) for all realizations y. Based on this definition, firstly to

answer what is “fair game” ? Second, to prove that ¥ is conditionally

independent of ¥ if and only if cov['fc',g(j?)]:O for all functions g(¥).
And lastly, to prove that x, = E(SE| YosY1»o5 Y, ) are always the realizations of

a martingale.

= ~ Prove that if M is a symmetric and idempotent matrix of order (nxn), and let L
be a (kxn) matrix such that LM = 0, then the linear form Le and the quadratic
form £Me are distributed independently, where £~ N(0,o? 1,) and 1, is

an identity matrix of order (nxn).

I ~ Prove that f(Z)=P(Z)+iQ(Z), Z=x+ly is a complex number, i.e.

f(ZY=P(x,»)+iQ(x,y) is a complex function , then aP(aZ’ y) = BQ((;,y )

ang 30053 __ 8P(x,y)
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