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1. (1523) (Random Variable and Expectation) Let X be a normally distributed random

variable
X =InP~Nu,oc?)
with mean & and variance o2. The probability density function for X is then given by

-1 (z - w)?
fX(x) = Ji;r}_zexp{ 252 , ¥ e R.
(a) Derive the probability density function for P.

(b) Given v € R, compute J& [e=7%] and Var (e-7%).

{c) Observe the fact that It [P-]I{P> K}] = IE[P|® (-‘&;K- + o*), where Iy = 1if P >
K, =0 P< K, K>0, and &(-) denotes the standard Normal cumulative
distribution function. Now, compute IE [max{P — K,0}].

2. (353} (Maximum Likelihood Estimation and The Best Critical Region) Consider s

random sample (X1, X3,...,X,) and each random variable X has density
fx(2) = (1 +8)f,
where 4 is the parameter, 8> 1, and 0 <z < 1.
{a) Write down the log likelihood function in terms of # based on n observations Z1,...,Tn.

(b} Calculate z := IE{X| and obtain the variance of ji:= (31, %) /n in terms of 4 only.
(Hind: There is a relation between ¢ and p).

(c) Obtain the maximum likelihood estimator of y based on the log likelihood function
constructed in part (a). Denote the resulting ML estimator as fipsy.

{d) Derive the asymptotic variance of jipss, and then compare it with Var(i) which you
have obtained in part (b).

{e) Suppose that an economist is interested in testing Ho : p = pg against Hy: p= p,,
you are asked to describe the best critical region of size ov. To this end, you should
use the following fact which is known as the Neyman-Pearson Lemma: in testing
Ho: pu= po against Hp : = pa, the best critical region of size o is given by

CR= {(zl,...,zn) %%%{-Z',—Z—% > c},
where L is the likelihood function and ¢ (the critical value) is determined so as to
satisfy P{CR|u) = a.
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3. (102) BB R RRRE =B S EIER 5 (A1, Az, A3) BHEERENREE,
BRATRETH (TUUERER), FapEEE e,

(1) FERFAAET RERGT, FRUEBRESNMBEEATIREFEEST @V S e keE?
(2) BTREBAH, AR AU SRR R TR E RN AR RS R,

4. (255) THRUSNFTEMERSHY TR, #5588, ERREFERGEER:

.@ = 3840.83 — 0.163 work — 11.71 edu. — 8.70 age + 0.128 age® + 87.75 male
(0.018) (5.86) (11.21) - (0.042) (34.33)

n =706, R® =0.123, B° = 0.117

Sleep: —{ERF Y HEERRM (38), work: —ERELEEREE (8), cduv: HEEH,
age: Fits (F), male: ERIEEFEH (male = 1 B, male =0 L),

AL ETHIAE:

(1) FREURSERETHES? (o = 0.05) (FEFREENESELE, RPESTED
BB, ) , |

) FALAEREREIETEEEHENR (trade off) BIE? MRE, HAELLBRER
T, HIE 106, BREEGNE?

(3) fraMT HLECERREE PR BBRENRD, BREZ.

(4) EEMBEERET, MOAREFHET R RERREE FEHEFEROTHITE),
REBEUER, SARERERRD?

(5) FUIRTETHFRE, BEERGEENTRT R, SENA8LESEEEERT,
SAE L EMSEA O R RIS,
5. (159) 9 Y MBS ROSERNT.
Y=F8+68X+5hX+hXs+e

(1) Bo, b1, Ba, Bs B OLS WEEERER, B o, C1, Ca, Cs, BIEBEY, T oY ¥ C1X,
CoX», C3Xs JBER, K OLS $9RERER B, B, 1= 1,2,3, FEH bo = Cobo, B = L,
1=1,2,3,
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(2) BEREDEE Gauss Markov EHIBR, SSRGS, 28 X5 % 5, A
B B Y H X 5 X, £ OLS 52, #EH

> UX;

> U2

Efi]l =81+ B3

K U8 X 8 X ANBEE.

(Hint: fu THA Z2L, IRTHAAR SIS, )

(3) BRI LAEBETRE X = X1, X2 = Xoo, X3 = Xa Bz By REGHEERM, ¥
WREENER Y H X1 — X, Xo— Xoo, X3 —Xag ETER, BEERERNGEESRY
f&Et Elyo), BEENGFHEEMINS B < GHER, FRERFENTESE. (Note:

E{Yy] = Bo + Bi.X10 + BaXao -+ B3X30)




