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Lo (25 9) U(Xy, X2, X3,X,) = [10 + min (X% X5) A + X))V PAX — B e A a
EP 1>a>p>0-
(A) (10%) WHAEBAREGRIFRTHLLEMS  BHM - REMTFUREHN -
B) (I5%) HFHELFEHHTRAK -

2. (B55)Q=f(x)=x? B —REUVEEAZHE EPOBAEL xBEEBRA A)BLE
R R BEMTHEELEW ARGTIHEHRAE P
A) GCR)MBLEAM?HETAELHYTES -
B) (5#) #idbmBmaERERARRY -
C) (I5%9) ARDHBFTH2T » S BmFiHEaA b L8 EE -

3. (20 % » 8/ 10 4 ) True/False/Uncertain
(A) The slope of a labor demand curve is always negative.

aPs . i oo . oo -
B) 5 s always equal to £ for an individual firm in a perfect competitive market. But it is not

true for monopoly. PS is producer surplus, 7 is profit and P is output price.

4. (10 %) What are homogeneous and homothetic functions? What properties do they have in
common? How do they differ? When would an economist prefer one over the other when building

an economic model?

5. (10 %) A consumer has initial wealth $90,000 and faces the risk to lose $30,000 with probability
0.1. An insurance company offers the following insurance contract: The consumer gets a payment P
> 0, if she suffers a loss, and zero otherwise. The premium for this contract is 0.1P. Assume that the
consumer has an expected utility function and is strictly risk averse. Will the consumer buy the

insurance? How much premium will the consumer pay in order to maximize his/her expected utility?

6. (10% B )BS5y) METHLEE  ERAVRLELELLHEEN -
(A) strictly dominated strategy
(B) conditional factor demand function

% i | T EERNRALEE S RPH
T = RAREAHK -
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. CORAMABRCKEHREEZADHNH DU ST HHEBALBTLEORF I REBRBMERNEANE
o ERAMENRMMEE  HEFEXABHORE  RABLSFIRLHEERKATRETE
KEHRIT |
(@)(10%) <KEBBAD>X FHARSAIHEHETHMEFREEHM - FHH EARASLAEHR?

RERIERFTRBAAZMEFEAZE > MEFREE > FHAEREARAMT? KULE
BERTEERAMMABRAZ -

(D)(10%) &R AITREBLKEBEEZAHRE  RABRKER RS ABEE M ELHMARLE 2
ZRAEMA “iphone 453" HH o # & FRMAMS R AT "ASALIHR 0 “iphone #
FELLBEHHANBEZ AT EBRE N ? /A7 REERELHEREHET

(c) (5%) B¥REAMENRS B LORFN? HEOAMPE ? RRAZ -

2. (25%)MR > AL BB EELEBR G ZHBRNAEAB NGB RMFE -  FLEARAAILEZERA
FH O BBRFIRE  CALARBATIRECRIFPLOLEERT REFHGOERWE - B3R

FEH(LEETAKOHBERFML(O)TEHA

o -ddn(K /L)
7= 3In(MPL/MPK)

MPLE & AE Y » MPK & E A E 1
@OINBERALFEEFTEATRIRAREE N > oG o TREFRI#IL 2 FMNAXZ -

(D)(10%) %A £ R B AY = AKCLY% « 3HFMPL =7MPK =75 &S5 AR R BMoH S V7
()0 B AEE BB EESARAEE JE(CES): Y =AKP + (1 — a)LP)Y/P - 3 MPL =? MPK =
PHEHRERGBENREMOES DT

# # | T HENEBEE  ATFH S
= BIERR A -
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3. (15%)FE—E3HERE ADBEREEMARE N, = N-BERECHBIEZT AL =Y B Fs€[01]
LABBEMG VAR CHREN - ZEAKWITERAS BRCREARHMMBERTHEARRM

BEFTE: Ky =1 -8K, +1 - #FF:
(A)GHBRALEBAAMTANRI L= G AP RBSBRS" <0< faithth » HoUBH
[ osbag g 248 < B (steady state) 894&4F

(DY(10%) R A8 - XA F AL A Hed - A3 E HAd FBRTHETEMHRE L 0LE

W o R M s AT o o T AR T A T AT

4. (35%)F K — AR H G » KPR AN T B ARG & X5
(L1)"
Y

U(C1, 6Ly, Lz) = In(Cr) — + BICF A = L)'

REMRHEME M FE AW, F 80 H T Aw, - Bk B30 H EMEAwl, 0 F =8

GFH BT AWL, - R ERQMBERVDHEEES  BEGEHAEZHA+7) - FH

((10)RIE L TR 5 TR R £ sy st g - K — s (first-order
conditions) &4 & - 5 & feft & ey HEF o

(b)(10%)42%a =05, =08,y =2, wy, =101, w, =025 (1+7) =125 FHAREHEBAL
BREBES =7(ES <0 AHE)RBMAREHE(C,C) =7 Rl REF (L, L) =7

(XA RI(b) AR 58 BRAMHBEASRPFEA T ERERKMGH TR AR AT, =
0.1 3FRsbsy > REMBAGREBES =2 (S <0 BHEE) HRYREH F(C,C) =7
Wy RBFEH (L, Ly) =

(d)(5%)3ktb#(b) ~ ()W B R > MBAMBEMARNL  BANRIEFLHE REFFHELR
st A ey L ? FUA B RPE R B RO ABER - RNAFLOEEER -

- g | T EERRELEL > R FHY
= RBHFEELEHEX -
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Instructions:

« Please label the question numbers and answer them in numerical order.
+ A table of the cumulative standard normal distrbution is provided on the last page.

« You must show your work and provide complete answers for full credit. Answers with no explanations or
derivations, or incorrect ones, will receive a score of zero.

1. (30%) Suppose X and Y have the following joint probability density function (p.d.f.):

2 exple — Y ifr>0,y>0
Pz pz if x>0,y >

fXY(xa Y, /J) = s ( ? )

otherwise

for po > 0, where exp(-) denotes-the exponential function.
(a) (5%) What is the coverage probability of the interval [X , X + %} for p?

(b) (6%) Suppose {(X;,Y:)}, ¢ =1,... n,is arandom sample from the joint p.d.f. fxy(z,v;u). Find the
maximum likelihood estimator /iy, for p.

(c) (6%) Find the Cramér-Rao Lower Bound for unbiased estimators of p.
(d) (5%) Is fiasr the minimum variance unbiased estimator? Why or why not?

(e) (10%) Find the limiting distribution of \/n(fmr — 1) as n — oo.

— EEMRMLEA 0 RTHH
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2. (45%) For positive random variables X and Y, suppose
Y =8X +0(X)e

with an unknown parameter 3, o(X) = X, E[X] =1, Var(X) = 2, E[e | X] = 0, and E[e? | X] = ¢%. To
estimate j, you are given a random sample {(X;,Y;)},7 = 1,...,n. Let X and Y denote the respective
sample means. Consider the three estimators:

S XY, Sy
Y; i=1 =1
X W, , Ws=—

i=1 " * i X12 Z X;
i=1

i=1

le

3|

(a) (5%) Find E [¥].

(b) (5%) Find E[Y | X1, ..., Xa).

(c) (5%) Find Var(Y).

(d) (6%) Are W1, W, and W3 unbiased estimators for 57
(e) (6%) Are Wy, Ws, and W3 consistent estimators for §7
(f) (6%) Are Wi, Wy, and W3 efficient estimators for 47

(g) (5%) Let X = log(Z), where log denotes the natural logarithm. Interpret 8 in terms of the association
between Y and Z.

(h) (7%) Following (g), suppose the parameter of interest, -, is the average marginal effect of a one-unit

change in Z on the expected value of Y. Given a random sample {(Y;, Z;)},4 = 1,...,n, consider the
estimator:
%%
W4 = ':2
A

where Z denotes the sample mean of Z;. Will W, tend to overestimate, underestimate, or consistently
estimate y? (Suppose 8 > 0.)

| oo tEEmREm R R
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3. (25%) The table below reports OLS and Probit regression results of children’s economic outcomes on child
and parental characteristics, where standard errors are in parentheses and the variables are described below:

« Income: Child’s income in thousand dollars.

» College Grad: a dummy variable equal to one if the adult child graduated from a four-year college and

zero otherwise.

« Male: a dummy variable equal to one if the child is male and zero if female.

» Mother Drinks: a dummy variable equal to one if mother drinks alcohol and zero otherwise.

+ Mother’s Education and Father’s Education: years of education of parents.

o Log Parents’ Income: the natural logarithm of parents’ income in dollars.

(1) (2) 3)
OLS OLS Probit
Dependent Variable Income College Grad College Grad
Mother’s Education 0.021 0.060
(0.008) (0.019)
Father’s Education —~0:604 -0.010
(0.007) (0.017)
Log Parents’ Income 0.011 0.008
(0.027) {0.064)
Male —5.200 -0.159 ~(.398
(0.590) {0.041) (0.090)
Mother Drinks —7.800
(8.500)
Male x Mother Drinks -2.800
(5.100)
Constant 75.800 0.766 0.142
(10.200) (0.264) (0.566)
Observations 874 897 1088

(a) (5%) Interpret all of the coefficient estimates in Column (1).

(b) (5%) Define § = E[Income | Male = 1, Mother Drinks = 1] —E[Income | Male = 1, Mother Drinks = 0].
Use the coeflicient estimates in Column (1) to provide a point estimate of # and describe how to obtain

its standard error.

(c) (5%) Consider a female child whose parents each have 16 years of education and whose parents’ log
income is 12 (in dollars). Using Column (3), compute the probability that the child graduates from

college.

(d) (5%) Using Column (3), what is the difference in predicted probabilities of graduating from college for
the female child in (c) compared with a male child with all other characteristics identical?

(¢) (5%) Now use Column (2) to estimate the change in predicted probabilities for the comparison in (d).
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Table 2 CUMULATIVE NORMAL DISTRIBUTION
= R -3 gy
o(x) J_mﬁ;e

00 01 02 03 H4 05 L6 £7 .08 09

L | 5000 | 5040 | 5080 | .5120 | 5160 | 5198 | 5230 | 5279 | .5319 | .5359
3] (5398 | L5438 | 5478 | 5517 | 5557 | L5596 | .5636 | 5675 | .3N4 | 5753
215793 ) 5832 | LS8 | 5910 | L3948 | L5987 | 6026 | 6064 | 6103 | .GI4
31 6179 | 6217 | 6255 | 6293 | 6331 | .6368 | 6406 | 6443 | 6480 | 6517
A | 6554 | .6591 | .6628 | .6664 | 5700 | .6736 | H772 | .6BOE | .6844 | 6879

| L6915 | L6850 | 6985 | 7019 | JJ054 | 088 | N23 ) 2157 | .7190 | 724
6 | 7257 | 7291 | L7324 | Y3ST | V7389 | 7422 | 7454 | (7486 | L7517 | TM9
gy J7580 | 7ell | 7642 1 7673 | 3704 | 7734 | 7764 | 7794 | 7823 | L7852
& 7881 | L7910 | (7939 | 9957 | 7985 | .8023 | 8051 | .B078 | .8106 | 8133
B9 | (B159 | L8186 | 8212 | 8238 | .8264 | .8289 | 8315 | 8340 | .8365 | .B389

10 | 8413 | 8438 | .8461 | 8485 | .8508 | .8531 | .8554 | 8577 | .859% | .8621
1.1 | .8643 | .6665] .3686 | 8708 | 8729 | 8749 | 8770 | 8790 | .8810 | 8830
1.2 | 8849 | .886U | 8888 | K007 | 8925 | .3944 | .8962 | .808C | .80%7 | 5015
1.3 | .9032 | o049 | 9066 | 9082 | 9099 15115 | Q131 | $147 | .gi62 | 9177
1.4 | 9192 | 9307 | 9222 | .9236 | .9251 | .9265 | 9279 | 9202 | 9306 | .9319

1.5 | 9332 |.9345 | 9357 | 9370 | 9382 | 9394 |.9406 | 9418 |.%429 | 944l
16 | 9452 | 9463 | 9474 | .9484 | 9495 | 9505 | 9515 | .9525 |.9535 | 9545
17 | 9554 | 9566 | 8573 | 9382 | 9501 | 9599 | 9608 | 9616 | 9625 | 9633
1.8 | 9641 | 9649 | 9636 | 9664 | 9671 |.9678 | .9686 | 9693 | 9699 | 9706
19 | .9m3 [ons | 9726 | 9732 | 9738 | 9:a | 9750 | 9756 |.9761 | 9767

20 | 9772 | 9778 |} ,9783 | L0788 | 9793 |.979% |.9803 |.9808 |.9BIZ | .9817
21 | 9821 | 5826 | 9830 |.9834 | 9838 | 9842 | .9846 | 9850 |.9854 | 9857
22 | 9861 | .9864 | 9868 | .9871 | L9875 | 9875 | 988) | &34 |.9887 | .989%0
23 | 9893 | .98%6 | .9898 | .9901|.9904 | 9906 |.9909 i DOI11 | 9913 ;.99
2.4 | 9%i8 | 9920 | 9922 | .9925 | 3527 | .952% | 9931 | 9932 |.9934 | 9936

25 | 9938 | 5940 | 9941 |.9943 | 9945 | .9946 | .9943 | 9949 |.9951 |.9952
26 | 9953 | 9955 | 9956 |.9957 | 9959 |.9960 | .56l | 9962 |.9963 |.9964
2.7 | 9965 | 9966 | ,9967-0.0968 | .9960 . 9070| 9971 | .8972 1.9973 | 99N
2.8 | 9974 | 9975 |.9976 |.9977 | 9977 | 9978 | 9979 | 9979 |.9980 |.998I
29 | .9961 | .9982 |.9982 .9583 | .9984 | 9984 |.9985 | .9985 |.9986 |.9986

3.0 | .9987 |.9987 | 9987 |.9988 | 99B8 |.9989 |.998% | 9982 : 9950 |.9990
3.0 | 9990 |.9991 |.9991 |.9991 | 9992 |.9992 |.9992 |.9992 !.9993 |.9993
32 §.9993 | 9993 1.9994 1.9694 |,9994 |.9994 |.9994 | 9995 ' 09095 |.9995
33 ].9995 |.9995 | 9995 |.9996 |.99%6 |.9996 |.999% [.99% :.99%6¢ |,9997
34 | 9887 |.9597 1.9997 |.9997 |.9997 |.9997 1.9997 | 5997 @ 9957 [.9998

x 1282 | 1.645 | 1,960 | 2.326 |2.576 | 3.090 } 3.291 | 3.39] 4,417

) 50 95 BTN 595 | 999 | 9995 | 99995 | 999995

2{1 — DN 20 A0 L3 02 0l 002 | 001 .0001 ]
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