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1. (i) Build a classical model and conduct comparative statics. Draw as many
conclusions about monetary and fiscal policies from your model as you can.
{7 points) |
(i) By the assumption of classical schoal, saving is a function of interest rate. If this
assumption does not hold and, rather; saving is a function of income, will the

conclusions of the classical schoo! be affected? (7 points)

2. Build a typical IS-LM model and answer the following questions:

(i) How do equal increases in G{government spending) and T(lump sum taxes)
affect the position of the IS curve? Specifically, what is the effect on Y for a given
level of interest rate? (7 points)

(ii) How do equal increases in G and T affect the position of the AD curve?
Specifically, What is the effect on Y for a given level of P? (7 points)

3. Suppose that money demand is given by m, —p, =c~ b(‘E, P —P,), wherem
and p are the logs of the money stock and the price level, and where we are implicitly

assuming that output and the interest rate are constant.
(i) Express p, interms of m,, Lm,,, Em,,. ... , Assume that

lim, . E{[b/(1+b)] p,.}=0](7 points)
(i) Explain intuitively why an increase in Z,m,,; for anyi>Qraises p,? (7 points)
(i} Suppose expected money growth is constant, so L,m,,, =m, + gi . Solve for
p, interms of /m, and g. How does an increase in g affect p, ? (8 points)
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(1) J(x,0)=x+2x, (5 ﬁ:.’\)
(i) f(x,5)=minf2x, ,x,} (5 %)
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(2043) 1.Please Compare the differences between E. Fama’s viewponts of

“Market Efficiency” in 1970 and 1991. And Comment why he mad§

such changes in 20 years. : .
(204} 2. Traditional Finance theories (e.g. M&M 1958) assume that Firm’s

investinent (Capital Budgeting) and financing decisions are separate.
However, both issues actually interact and influence each other closely.
Please List (at least 3 different) possible interactions between them and

Explain in details how they influence each other.

(10 43) 3.Portfolio theory (H. Markowitz 1952) is an important presumption of
Capital Asset Pricing Model (Sharp 1964, Lintner 1965, Mossin 1966).

Please address in steps how Portfolio theory is relqted to CAPM.

(20 53) 4. Brealey and Myers point out that six lessons can be learned from

market efficiency. There are markets have no memory, trust market
prices, there are no financial illusions, the do-it-yourself alternative,
seen on stock then seen them all, and reading the entrails. Please
explain the meanings of above six lessons.

(15 73 5. Discuss briefly the relative risk of the following positions:

(1) Buy stock and a put option on the stock
(2) Buy stock
(3) Buy call

(4) Buy stock and sell call option on the stock
(3) Buy bond
(6) Buy stock, buy put and sell call

(13 43) 6. The Chocolute lee Cremn Company and the Vanilla Ice Cream Company have agreed

to merge and torm Fudge Swirl Consolidated. Both companies are exactly alike except

that they are located in different towns. The end-cf-perind value of each firm is
determined by the weather. as shown. '

State Probabilite Verlire
Ruiny ' 0.1 $100.000
Warm 04 200.000
Hot - 0.5 400.000

The weather conditions in each town are independent of those in the other.

Furthermore. each company has an outstanding debt claim of $200.000. Assume that

no premiums are paid in the merger.

. Whatis the distribution of joint values?

h. What is the disiribution of end-of-period debt values and stock values after the
merger?

¢. Show that the value of the combined firm is the sum of the individual values.

¢, Show that the bondholders are better off and the stockholders are worse off in the
combined firm than they would have been if the firms remained separate.
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1. (25%) An individual’s choice problem of pertfolio selection is:

ﬁt’i;alx E{a{Wo(l+1)+ > a(F-1r)]}
i

where a; is the wealth amount invested in risky asset J and {a;} are the decision
variables, Wy = initial wealth. ry=risk-free rate. 7, = random return of risky
asset /. Assume there exists a solution to the above problem. (1) Selve the
optimal solution. (2) At the optimum, find the implicit differentiation of the
variable a; with respect to Wy,

2.(25%) 7, and F. are the random returns of risky asset 1 and 2, respectively.
Assume 71 = ¥,+ & where B[€]7:]=0. U( - }is a concave function, Show
that E[U(7.)] = E[U(7:)]

3. (20%) Let {X(t),t > 0} be a Brownian motion process with drift # and diffusion coefficient

o4 ie,
X{t) — X{0) ~ N(ut,6%), t>0,

where N{m, s?) denotes the normal random variable having mean m and variance s%. The
process defined by

Y(t) =B t>0,

is called geometric Brownian motion. Compute the mean and variance of Y (%) given Y(0) =
y. That is, compute E[Y(#)|Y(0) = 3] and Var[¥ (t}|Y(0) = y].

- (30%) Let X be an m x n matrix with full column rank. It can be shown that XTX is

nonsingular (X” denotes the transpose of X .} Thus {XTX )1 exists.

(a) Let P = X(XTX)"'XT. Show that P and I — P are projection matrices (a matrix A
is called a projection matrix if AT = A and A? = A), where [ is an m x m identity
matrix.

(b) Let y be any m-vector, § = Py, and & =y — {j. Show that XTé = 0 and §7é = 0.
(c) (continued from (b)) Assume the first columm of X is 1 = (1,... , )7, Let
7= (2> w1 = Aty
y= m £ i)l = m v
~ (Note that 7 is an m-vector.) Show that
ly —~ 72 = lly — 93 + o — 913,

where || - Jl2 denotes the 2-norm of vectors and is defined to be ||zfl; = V2Tz for any
vector .
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