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1. SRR 2 B AR |
Share S1 S2 S3 S4 S5 S6 S7 S8 _|S9 S10
Industry I |60 10 5 5 3 5 15 3 0 0
Industry II |20 -~ |20 20 20 120 0 0 0 0 0
Industry III {100/3 [100/3 |100/3 |0 0 0 0 0 0 0
Industry IV |49 |49 _10.25 1025  ]0.25 0.25 0.25 0.25 0.25 0.25

#HEH CR4 E Herfindahl-Hirchman Index $1EHMERELEE T (10%)
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At 1L English Auction F, (a) F Z.ZH:HE B, (b) EERATRM. (20%)
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4. (30%) Proof the following properties for an expenditure function (i.e. e(p,%)):
~a. Homogeneous of degree one in p.
‘ b. Strictly increasing in # and nondecreasing in p, forn=1,2, ..., N.
c. Concave inp and u.

&. (10%) Suppose a function E(p,u) has all the properties for an expenditure function. How do you recover
the direct utility function (i.e. u(x)) associating with it? Explain the process in details. |

6. (10%) Suppose the utility function is quasi-linear. Please show that

dx,(p,m) _ 9x,(p;m)
ap | dap; |

R sl o m oM o2 W %

'Y e R (%) & A _ =8
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1. (25%)

a) (15%) What is the primary implication of the Lucas’s critique? Explain with a complete rational expectations
acroeconomic model. '

b) (10%) Consider a small open economy where the real output is exogenous and prices are flexible. The money demand

nction depends upon the nominal interest rate and real income. Suppose the money demand function follows a log-linear

form and can be expressed as: M, — p, = —ni,,, + @y, where m, isthe money supply, p, is the price level, i,
Lis the nominal interest rate and Y, is the aggregate real output. Foreign interest rate and price level are denoted as i:

land p, . We also assume the purchasing power parity (PPP) and uncovered interest parity tUIP) conditions hold:

p =e +p,,
_ 1 1+l + E e:+l r !
K L]
Derive the exchange rate in terms of current and expected macroeconomic findamentals: y, , '. Lv» P, . Also use

khis model to explain the exchange rate determination puzzle.

D. (25%) Consider a real business cycle model as described below. We aSsume the pOpulafion grows-fexogenously at rate
n: InN, =N+nt, n < p . Technology follows: In 4, =2+g1+2, where Z, = pA;l,_l +&4 1< p,<1. The
Irepresentative agent maximizes the expected value of

U =ie""u(c,,l-l,)N,
=0

where ¢, =C,/N, and |, = L, /N, are consumption and labor supply per capita. Suppese the instantaneous utility
{function, #,, is given by
u =lnc,+b(1-1)7 [{t=7), 6>0, y>0.

We eliminate the éovemmeﬁt expenditure and assume there is 100% depreciation. Thus the evolution of the aggregate
Fapitd stock can be written as:

KH-] = K —C
r(a) (15%) Solve the saving rate and the leisure per person (1 -1 ) (Hint: the saving rate is a constant)

i(b) (10%) Do the results in part (a) match major features of consumption, investment and employment frorn empirical
findmgs" Explam
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WEEEY Wéﬁﬁﬁ jﬁtb@ﬁ@ﬁ%ﬁﬁ%:@ﬁ(tmnsmonal dynarmcs)?l]$
Tﬁﬁiﬁ%(balanced growth ) ZZH - (20%)

by B technology spillover/ R - ﬁ@%mﬁﬁiﬂﬁﬁﬁﬁ i
:ﬁ%ﬁﬂﬂﬂ@%ﬁﬁﬁiﬁi@ﬁ&ﬁ%ﬁ%ﬁ (10%) | ,

) AKP 4 FR BB ﬁd@ﬁﬁﬂ?@lﬁz@%@%ﬂﬁﬁ%ﬁ%ﬁﬂ%ﬁ% ’
BRI L DT - RATRRZ - (10%)
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1. (20 points) Consider the model y; = Brxs + Baxr2 + Uy, E(u) = 0, ]E(u?) = o2
E(u,u;) = 0. All variables have zero mean. If B; is estimated from the regressmn
of y on x; with x omitted, show that the resulting estimate is biased but has smaller
variance than the estimate with x» included.

2. (30 points) Given a sample of n1+n2 observations y1, 2, < - s ¥uys Yag+1ls Ya+2s *** s Yrtng;,
Let those observations be drawn mdependently from normal distributions with
yNN(a ETO) AT
~N(@+ B, 0d), i=n 41, ,m+n.

(a) Derive the maximum likelihood (ML) estimators for o, 8 and 002.
(b) Derive the asymptotic distributions of the ML estimators you obtain in (b).
(c) Please derive the Wald test statistic for Hg : p = 0.

3. (20 points) Consider the following model:
yt=X;ﬁ +eti €y NN(O!O-I'Z)i

where a = glop + z1on + - - + zporp). Suppose we would like to test the null of
homoskedasticity. '
(a) Write down your null hypothesm

(b) What large sample tests will you choose'to test the hypothems‘? State your testing
procedurc including your test statistic and its hmltlng null dlStrlbuthD

R # | X & M % & %

L I 3 SR C(%%) % A A

ﬁamﬁmﬁm'lﬁa%mﬁ#mg A NIRRT (b
2. E BB KBRS ARPURHE - TF (ETRRERYHA)
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4. (30 points) Consider a simple panel data model
Yit = Wi + €jr,
E(el) = o2,
where the ¢;, are 1id with E(u,e;,) =0,i=1,--+ ,n,t =1,..., T.

(a) Show that the generalized rhethod of moment (GMM) esﬁmatof for pa,-' isr Vi, the
fixed-effects estimator.
(b) Find the GMM estimator 62 for o2.

(¢) Find the probability limit of 62 as » — oo but T remains constant.

" 2 | & 5 M & & %

& 4 % B : h | (F%) % A 2

ST N 1. XA R ﬁ%ﬁﬁ%é&*ﬁﬁ#g&#$(h&x%ﬂﬁ%%ﬁm)
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Problem 1. Let £ be a topologz'éal vector sjmce, X a conver and open subset of L and a mapping

(20%) u: X =R
Prove that concavity implies continuity, And describe what will cause a contracting mapping?
Problem 2. Let p,£ € RN. Prove that p(f) = 22;1 Prln is a continuous linear function.

(20%) And discuss what will happen if it is nonlinear function?
Problem 3. Consider a growth model: ’
(30%) t
{e:, kt+1}§30 g Fuled
subject to ce + key1 = f (ki) ko given

Show that (i) a solution to the problem ezists, (ii) is unique and (iis) the solution is pareto optimal.
In order to do this, you need to check the following conditions

o Start by defining the commodity space (L), the consumption posszbalzty set (X ) and the production
possibility set (Y ) in a suitable form

o Show that X and Y are closed and convez

* Show that Y has an wnterior poini

% %2 | &% B m & % %

8% R - (%) ¥ A f
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" Problem 4. The social planner maximization problem

30% %0 _
(30%) Z 52 Ct1+ i’)’
i=0 1-

Maze,, k..o, viy By "

s.t.Y, = A°K
Koy = (1-0)K*+ Y, -G,

(a) Derive first order condition as: C; " = [E; {C‘tﬂ Rﬁ 1 } .

At steady state (balanced growth path Jof this economy, in which technology
capital, output and consumption oll grow at a constant common rate, the ezogenous
growth rate of the technology |

. t
(b) Find equilibrium ratios: A/K K/Y, C/Y.
(¢) Form a system of log-linear difference equations
in technology, .capital and consumption (Just show steps, NO details needed)
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