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A system will be called classical linear regression model if
y=X B+ ¢
(ixly  oxky L) (ax1)
where £(¢) =0, Var(s)=0’(2, and Q is a known symmelric, positive definite
matrix of the order of (ixn), o?is an unknown scalar.
(1) To derive a best, linear, and unbiased estimator for B, and prove that il actually is
a BLUE. (25 4})
(2) To derive an unbiased estimator for o, (15 4})

(3YLet R* be the coefficienl of determination for (his model, prove that
I k-DF

= where F is a stalistic. (10 4]
(n-&)+(k-1)F (107
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2. Suppose that the demand for real money balances depends on the interest rate, i,
and on disposable income, Y-T; in other words, suppose that the correct way to
write the LM equation is M/P=L{i, Y-T)

(a) With this change to AS-AD model, can you tell whether a tax cut increases or
decreases output? Assume a closed cconomy.
(b) Redo part (a) assuming an open economy under the assumption that the

exchange rate is floating, exchange rate expectations are static, and capital is
perfectly mobile. (17 43)

3. Supposc the economy js described by linear IS and LM curves that are subject to
disturbances: p=a-fii+e,, m~p=yy-di+ &, where £,and¢, are
independent, mean-zero shocks with variances opand o}, and where §50, v >0, 8
>0. Policy makers want to stabilize output, but they cannot observe y or the shocks,
£pand £, . Assume p is fixed,

(a) Suppose the policy maker fixes i at some fevel i', What is the variance of y7

(b) Suppose the policy maker fixes m at some level m". What is the variance of
y?

(c) If there are only LM shocks (so o5 =0), does money targeting or interest-rate
targeting lead to lower variance of y?

(d) If there are only IS shocks (so o} =0), does money targeting or interest-rate
targeting lead to lower variance of y?

() Explain your results in parts (c) and (d) intuitively. (18 53)
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— ~ Consider an economy with N consumers and one product X, Consumers have
unit demand for product X. Their valuations for product X are either Vi or Vi,
with Vi > V> 0. The proportion of consumers who have valuation Viuisae
(0.1). Suppose that X can be costless produced by a monopolist M. M sells the
product to retailer R at wholesale price 1, and then given m, R sells the product
to consumers by optimally choosing retail price p,

(1) Suppose M and R have been vertically integrated. What are the optimal
(w*, p*37 (10 )

(2) Suppose M and R are separate entities and the game proceeds in the way
described above. Determine the equilibrium (w*, p*) and compare the total
channel profit here to that of part (1). (20 %)
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1. Define a Cauchy sequence. s a convergent sequence Cauchy sequence?
Il'yes, prove it, It not, give a counterexample. 10%

2. Prove thal f(X) = )C3 —-3x+1 has a zero in the inierval [0,1] 10%
3. Prove that f(x) = \/;C_ is uniforinly continuous in [Cl,b].].O%

4. Approximate V9.2 and show the accuracy of your approximation. 10%

cosx —1

=0 10%

5. Prove that 111’1’1

x—0

by i)L’Hopital Rule and by ii) Mean Value Theorem
6. Delermine if each of the lollowing is linearly independent. 10%

T ) e

7. Determine if each of the following is inner product for the indicated vector
space. If not, list al] properties violated. 10%
a (D)= ah, +ab, px)= G tax,q(x)= by +bx in P.
b." (A, B) = det(A)dei(B) where A, B are 2x2 matrices,
0 -1
8. Tindtherankof | 3 1 | 5%
~1 -1 -3
9. Determine if the following sel of vectors is orthogonal or orthonomal for the
indicaled vector space and inner product. 0%

I 2 -2 1 R
{ (75~,7_5~,0), (?/_E'f,())’ 00,1 in R*;(1,v)= Y, iV, gy,

10. 7R — R is given by T'(x, y, z)= (3x+y-z, x+2p+2). Show that il
Vi = (3-4.5),v, = (14,7) are in the kerne! of 7. 5%
1. Find the eigenvalues and eigenvectors of

11
a A= b. A7 0%
6 2
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Part I :Per question counts 10 points, total 50 poinds.
1 v .
< i. The following figure the sloping line represents (he opportunities for investment in the
capital market and the solid CUT\;Cd line represents the apportunities for investment in
plant and machinery. The company’s only asset al present is $2.6 miltion in cash.
a.  Whalis the interest rate?
b, How much should the company invest in plant?
c.  How much will this invesimen( be worth next year?
d. What is the average rate of return on the investment in plant?
e.  What is the marginal rate of return?
Whal is the present value of this investment?
g.  Whatis the net present value of this iitvestment?
b, What is the tofal present value of the company?
i.  How much will the individual consume today?

j. How much will he or she consume tomorrow?

Doblars, year 1, millions
i
!

S

Owner's prelerred canswmption pattern

Dollars, year 0, millions

2. Consider projects A and B:

CASH FLLOWS,DOLLARS

Project Cs C C, IRR.
Percent
A -4,000 +2,410 +2,930 21

B -2,000 +1,310 +1,720 22
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a.  The opporlunity cost of capital is less than 10. percent. Use the IRR rule to
determine which projec or projects you should accept (i) if you can undertake
both, and (ii) if you can undertake only one,

b, Suppose that project A has an NPV of $690 and project B has and NPV of $657.
What is the NPV of the $2000 incremental investment in A?

3. Big Oil is wondering whether (o drill for oif in Westchesler County. The prospects
are as follows:

Cumulative PV of Qil
Depth of Well, 1:oial Cost, Probability (il Found),
Feet Millions of Dollars  of Finding oil  Millions of Doltars
1000 2" 5 ‘5
2000 25 6 ) 45
3000 3 7 4

Draw a decision tree showing the successive drilling decisions (o be made by
Big Oil. How deep should it be prepared (o drill?

4. Please briefly discuss (he three most important ideas in Finance?

5. Please briefly discuss three unsolved problems in Finance?

CartIT: JLASZML 4 77+ 3650 4>

6. (15%) Use the arbitrage-free argument and the following notations fo prove MM Theorem of capital
structure irvelevance: There are 2 companies in the economy: U and L. Assume one-period economy, i.c.,
the economy will end in one year. U and L will generate the same fulure operating cash flow ¥ at year |,
respectively. Company U is unlevered (i.e., no debf) and (he current value of equity of U is Vy). Company L
is levered, in which the current valne of equity of L is E, and {he current value of debt of L is Dy, Interest

rale of debt of Lis ry. Prove Vy=D+E,,. Assume uo tax, no information asyminetry, no transaclion costs,
and no market friclions.

7.{15%) In addition fo stock abnormal return approaches, how to empirically examine whether or not a

cerporaie event, for example, a merger or proxy fight, creates value ? You must use the following format to
answer (his question: Step 1:..,, Step 2:..., Step 3:...... ete. VLR PRI RDER BN
Wi - BT TAEA 30 F - dEMARRATE4) -

8. (10% - IL.FS HLZERE) Company ABC decides to borrow $100 millions to buy back stock. Assume no
information asymmelry, no transaction cosls, no tax and no markel frictions. How many (F 2804) of the
following of Company ABC will not change afler ABC borrows money (o buy back stock: stock price,
stock’s expected return, WACC, return on old debt, EPS al year L 7(A) 1 (By2(C)3 (D)y4 () S.

9. (10%) Corporale governance is an increasingly importan( issue in Tatwan. Please briefly discuss 3 most
elfective corporate governance mechanisms in Taiwan, =






