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1. Jack use OLS method to estimate the parameters of linear model with intercept:
Y, =a+px +¢,.
If the heteroskedasticity (Var(e, | x,) = o2x, ) exits in the errors but other Gauss-Markov conditions satisfy, which statement
is true? (1)

(A). The estimated parameter, £, is biased, and variance of /3, obtained by OLS method is incorrect.

(B). The estimated parameter, 3 , is biased, and variance of Bl obtained by OLS method is accurate.

{C). The estimated parameter, ,B , is unbiased, and variance of [31 obtained by White heteroskedasticity-robust method is
accurate.

(D). The estimated parameter, B, , 1s unbiased and efficiency.

(E). Jack cannot use OLS to estimate parameters because of inefficiency.

2. Consider the simple linear regression model:
Yo=Y+ &,
with the error structure as below:
EI =p£|'—1 +u.’=
where u, ~iid(0,6%). What is the probability limit ( p lim ) of OLS estimator B ? (2)
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3. Consider the model:
Y, =a+px, +&,,
wheref =1,...7 . If we want to obtain consistent estimator p for the large sample, which necessary condition it must be have?
(3
(A). cov(g,x,)=0
B). Var(e, |1,x)=0?
(O). E(g, [Lx)=0
(D). E(gix)=0
E). E(ge,|x,,x,)=0
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4. An economist uses data to estimate the linear model with intercept
Yo =a+Bx, +&,
but the true population model is as below:

Vi = a+ﬁ1xlr +ﬂ2x21 tu,.

Under which condition satisfied, the OLS estimator f, is still consistent? (4)
(A). E(x,u)=0
B). a=0
(C). E(x,¢e)=0
D). E(x, |%,)=0
E). E(x,u)=0
5. Suppose that there is an exact relationship between two scalar random variable
y and x:
y=pFx+v
However, y is not known and unobserved. A variable x" is observed, such that
X' =x+u
Under which condition satisfied, the OLS stimator [?1 is still consistent? (5)
(A). E(n’)=0
(B). E(x'u)=0
(C). E(xu)=0
D). E(xv)=0
(E). E(uv)=0
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1. You have data (Xt ¥:), t=1,...,T. Suppose that the model
ye =+ Bx+ e
satisfies Gauss-Markov conditions Let xp be the biggest x, x; be the smallest x, and yg, y; are the values corresponding
to Xg, Xs. (Note: yg may or may not be the largest y; itis the y corresponding to the largest X. Similarly for y;.)

1-1(5 %) Define

5_YB—JVs
ﬁ - Xp — Xs
Whether § is an unbiased estimator? (6)
1-2(10 %) Please calculate var(f). Whether 8 is efficiency? (7

2. Robert has T = 100 observations on variables y,x,,x, and x3. He estimates the following equations by least squares:
Equation (1):y = —4.0 + 2.0 x; ~— 3.0x; + 0.04x3
@4 05 @)
Equation sum of squares (SSE)=50, SST=100, Durbin-Watson “d” =1.1

where the numbers in parentheses are t-statistic.
2.1 (10 %) What is the true value of R? in Equation (1)? What is the value of s° (estimated error variance.)? (8)

2.2 (5 %) What is the Durbin-Watson statistic in Equation (1)7? (9)
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1. (8 SR BMAMAEA R B BB TRE S RRAAR > A TS BB - A HASESG THMEELRH LGB 60%
AEFEROBANS T BEAMBRG TERELSH LS 408 AL FERGBERHopH 5 L AEMRE
BERBENBA (RS> ABE) » t s EABATHHY - ¥ A -BAZFERAHRGBREIY B, = pp =
po RIVN(Y — p) it o S B 4T - (10)

2 MEFFRF—AELRABFALEMARAK (EBERH AR REUT AT) » ApREMBBKE -—RTLAE
TogA & o\ Fe ol B g itpes A 0 3B RN E A SRR o FTEM R MR LSRR = RAF B =48 E @ 0 2 HHH %% »
2.1 ] 7 & AE 3E 5 2 9% 4k 3+ 4 F (frequentist statistician ) » B.47 Fo4E A & X A%t # % ( Maximum Likelihood Estimation )
RAE+D
(7 VS T A Rtaih AR B REAZ A& (48 MLE ) o (11) (BREFRE
T oH ARETEREIAR)
22, B2 B KSR HEF (Bayesian statistician) » ¥b48 F AR BT E ) 41 A AT E Hpide ah s SRl B B
( prior distribution) 4v F & A~ :

p #F
025 025

0.50 0.25
0.75 0.25

1.00 0.25
(8 MAEBIFTEMHAL N RYp RO\ FRME S RAFT? (12)
(7 )% N RiTEREQIHHHE) R thp > Ay fE3tE s %D 7 (13)
(6 M)V s R eyt A EILREGE I BB BT (14) ( SLARAR 2 DA AR 6 St AR AR R L
B AF M HETREGHE - )

3. Bk — S B TY - RE&M 005 R FHMERBRH Poisson 48 °
(7 MHHF—AA (30 X3t) LMALBI RAWE BT ? (15)
(3£ : exp(—0.05) = 0.9512,exp(~0.1) = 0.9048, exp(—0.2) = 0.8187,exp(~0.5) = 0.6065 )
(7 ) =R M P P AR 38 30 ReGME BT 7 (16)




