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1. (25%) Suppose the concave functionu: R; — R'represents preferences 3= onRY. Prove that the |,
preferences are convex.

2. (25%) A consumer purchases and consumes only goods 1 and 2. In year 1, the consumer has an income
of $200, both goods cost $10 per unit and the consumer buys equal quantities of the two goods. In year
2, good 1 still costs $10 per unit and the consumer purchasés 12 units of it. In, year 2, good 2 costs $8
per unit and the consumer purchases x units of it. Assume that the consumer’s behavior satisfies the

Strong Axiom of Revealed Preferénces (SARP). (Do NOT assume that the consumer has equal income
in year 1 and 2)

a.  For what x would you conclude that good 1 is an inferior good?
b. For what x would you conclude that good 2 is an inferior good?

3. (25%) Consider an economy with two goods: one private and one public. The public gooci is
produced according to a linear t.echnoiogy in which one unit of the private good yields one unit of the
public good. There are two consumers, both with the utility functions u(x,y) = x + 2 ln(y), where x is
consumption of the private good, and y is the consumption of the public good. One consumer has an
endowment of 1 unit of private good; the other has an endowment of 5 units of the private good. There is
1mt1ally no public good available.

a.  Find all the Pareto efficient allocation. (Do not neglect the corner sollitions)

b.  Suppose that consumers buy the public good from a private firm with the linear technology
described above. Find a competitive equilibrium, where each consumer takes as given the quantity
of public good purchased by the other. Is the equilibrium unique? Explain in economic terms why
the competitive equilibrium fails to be Pareto efficient.

4. (25%) Consider a duopoly market in which two firms, indexed i = 1,2, produce a homogeneous prodﬁct.
The strategic variable of firm i (i = 1,2) is (in Cournot fashion) its output level, y;, and the payoff to each
firm is its profit, which depends, of course, on the output levels of both firms. The reaction function of

firm 1 is denoted by f and that of firm 2 is denoted by g. These can be graphed as shown in the diagram
in the next page. -
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~ a. Isthe point (B;,A;) a Nash Equilibrium? Explain why or why not.
b.  The strategies in the interval (C,D] are strictly dominated strategies for firm 1. Explain why.
Show that the strategies that survive iterated deletion of strictly dominated strategies are the output]
levels belonging to [A;,B;] for each firm i = 1, 2.
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1. Suppose u(c,,m,)=> - f [lnct +m, exp(-—fymt)], v7>0, and §=095. Assume the |g

. )

o |E

production function is f(k) = k*® and the rate of depreciation of physical capital is |48

6 =0.02. What rate of inflation maximizes steady-state welfare? How do real money

balances (m) at the welfare maximizing rate of inflation depend on ~ ? (25%)

2. Consider the following model:
Y, =0y, ,+ay, ,—a(_ —E_m)+u,
w,=7,_, Y, +n,.
The disturbances u, and 7, are taken to be serially uncorrelated with means equal to

zero. Assume the policy maker’s loss function is given by

> _E Zﬁz [’\yt+z t+z]
The optimal rule for the policy instrument i, takes the form

it = ¢17Tz + ¢2yt + ¢3yt—'1 "

Derive the optimal value of ¢ , ¢,, and ¢,. (25%)
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4. ZRIE TSEMISAESRTY (search model)
F (K, 1)=r+8,

Yo _Fl(r+8)K,1]-w

q(6) 2 r+o i

w=(1=P)z+B{F,[(r + HK,1]+67,},

_ R}
s+60g(0)

"Hp o UBSKREER (unemployment rate) ~ VEEBRERER (vacancy rate) ~ 0=V /U RIENSES
BIFGBAEEIRE - sERSM R T HERASKEE (job destruction rate) ~ KEEIATEE - wEEE
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1. ( 20 points) ) Consider the model
yi=xp+e,

Wwhere . x, and e, are i.i.d random variables. Suppose that the conditional distribution of e; conditional on|

A ’ . E‘

x, isiid. N(0,07).Toestimate 8,let B be the OLS estimator. Also, consider an estimator 3
&
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(a) Find the conditional distribution of /» (8- pB) conditionalon X .

(b) Which estimator is more efficient? Bor B?

2. (30 points) Let e,,e,,-,e, be a sequence of i.i.d. N(O, o2) random variables for some ol . Assume that

Yi=a,+ Pe,, +e, t=1,--,T,
for some o, and f,.
(a) Please derive the mean and variance of Y-

(b) Please derive the autocovariances, cov(y,, Vrg)k=12,--T -1,

(c) Are the OLS estlmators ofe a, and B, the best linear unbiased? Explain your answer briefly.

3. (30 points) Suppose that the dependent variable Y, is exponentially distributed, that is
exp(—y, /A
f( yi) - p( y i 1) .
4,
lRecall that there is only one parameter in the exponential distribution, A;. Since A4, is different acros:l
individuals, we propose a model for A as A, =x'f, where B is a kx1 unknown parameter and x, is

Ixk vector of explanatory variables. To estlmate the unknown parameter S, we consider. using maximum
flikelihood (ML) estimation, )

(a) Write down the likelihood function.
(b) Derive the first order conditions and solve the ML estimator for 3.

(¢) Calculate the asymptotic variance of ML estimator for B.
(d) Explain how would you use the Wald test for H 0 B=0.
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4. (20 points) The model is

yi=zpB+e,
E(xe)=0.

One wants to obtain the two stage least squares (2SLS) estimates and standard errors for 8. He uses the
following steps.

(a) Regresses z, on x,, obtains the predicted values zZ,.

(b) Regresses y, on 2, obtains the coefficient estimate B and standard error s( B) from this regression.

[s this correct? Does this produce the 2SLS estimates and standard errors?
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n=0
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