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1. Given two random variables, x and y with finite second moments, which of following statement(s) about
independence is correct?
(@) If x and y are independent with each other, then they are uncorrelated.
(b) If x and y are uncorrelated with each other, then they are definitely independent of each other.
(¢) If P(x=a | y=b)=P(y=>b) then x and y are independent of each other.
(d) If E(x | y) is a constant, then x and y are independent of each other.
2. A random variable x~N*(0, ¢®), where N* is a half-normal distribution that x is always positive and has a
pdf, then we know:

x2

1
(@ f(x) =\,ﬁaexp(-—5§ , =00 < x < 00,

(®) f(x) =£gexp(—%),o < x < 00,

©E0= =

(d) Var(x) > o2.
3. Which of following statement(s) about the Central Limit Theorem (CLT) is correct?
(a) If plim X = u,., then CLT is held.

(b) IEN>30, then %2N(,, 02) under the conditions that the random variable x has finite mean and
variance.

2
(c) If N>30, then FAN (7 fa) under the conditions that the random variable x has finite mean and

variance.

(d) X does not converge to normal distribution if x is a random walk process: Xy = Xpq +
Wt, Wt‘""N(O, 1).

4. Given cdf of a random variable x: F.(a) = :—:—, then we have. .,

(@) The pdf f(a) ==,0<a<6.

(b) E(x) = 4.
(¢) E(x*) =2
(d) Var(x) =2
5. Let u = (x ~ b)?, x is a random variable and E[(x — b)?] exists. Which of following statement(s) is
correct?
(a) E(x) is minimal when 5=0,
(b) When 5=0, u is the variance of x.
(c) E(w) is minimal when 5=E(x).
(d) When b=E(x), u is the variance of x.
6. A random sample {xi, x2, .. , xv} is sampled, where x “4N (1,,0%), which means x is independent
distributed to a normal distribution (note that heteroskedasticity exists). A point estimator is calculated as
% =3Il aix; 2L a; = 1. Then which of following statement(s) is correct.

(a) % isunbiased to yu,.
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(b)
(©

(d) ¥ is a consistent estimator of y,, if a=1/N.

X is a best linear unbiased estimator of y,.
%

is a best unbiased estimator of u,.

. Arandom sample {x), x,, ..., xx} is sampled, where x“L%N (u,,0%). We define a downside standard

« . ~ 1 2 ~ 1 . N -
deviation of x as 6% = J;Z?':l max(0,~x;)", and 6, = JFZ?’:l(xi — i, )? is the classical standard

deviation. Then we will obtain:

(@ 82 > &, .

() 62 < &, .

(¢) 8 becomes larger when x is more positive skewed.

(d) Both of 82 and &, are biased estimators of population standard deviation .

- Arandom variable x~(y,, 1), according to Chebyshev inequality, the lower bound of

P({lx — el < 2)) is
(a0

) 0.75

(c) 0.95

(d) 0.99

. Two random variables x and y have following relations: y=by+bx+uand x =ay+a,y+v.

Error terms u and v are independent of each other, which both obey standardized normal distribution. We
can know...

(a) OLS estimator b, is a consistent estimator.

(b} by>0and a,> 0, then OLS estimator B, is downward inconsistent.

(©) If by>0and a;<0, then OLS estimator B, is downward inconsistent.

(dIf by>1and a; > 0, then OLS estimator b, is upward inconsistent.

10. Using following OLS estimations (see table below) for regression model Y; = by + by X; + b,D; +

b3X;D; + u;, in which X is a continuous variable, and D is a binary variable, please answer which of
following statement(s) is correct?

ANOVA
Sununary statistics DF 88 MS F
R-sq 090 {MeanofY 1 Regression 3 34561 11520 13553
Adj. R-sq 0.89 [MeenofX 0 Residual 46 3910 085
N 50 Mean of D 0.6 Sum 49 38471
Mean of X*D 0.02

Coeff sD t-stat

Intercept 114 021 551
X 186 027 674
D -024 027  -091
X*D 144 032 453

(a) Average marginal effect for a unit increase in Xis 1.8.

(b) Average marginal effect for a unit increase in X is 2.66.

(¢) The mean squared error of Y; = by + b, X; + by D; + b3 XDy + u; is smaller than a simple linear
regression model: Y; = By + B,X; + v;

(d) Cov(X,D) = 0.02.

#RR




v a LI} -8

272

%7%‘1'%(1)

BurEBARE 114 RLERATHEBAELDNRM

A : 272
£ brzg 2 7

11.

12,

13.

Let {(X;,Y3)'}2

i=1

be a sequence of independently and N{0, Is)-distributed random

vectors. Define the random variable:

X;
Zi{q) = T
i=1 Yz /q

Which of the following is right?

(2) ElZi(g)] = 0.

(b) E{Z}(g)] = 0.

(¢) B{Z(g)] =3, as ¢ - co.
(d) E{Z8(g)] = 15, as ¢ = co.

Let (Y1,Y2,...,Y,) be a random vector with the distribution N(0,X)} and the co-
variance matrix: _ _
1 i) g2 ... pl
P 1 p -2
3y = ,02 P 1 73 ,
p'n-l pn—2 p'n.—3 L. 1
for some p > 0 and n > 3. Define the sample average:
_ 1<
V== Z Y.
n =1

‘Which of the following is right?

(a) varP] = & +257,(1 — 1)t
(b) limp—e0 var[¥] = 0.
(c) var/?¥] < 1+23 0, (1= £) p%
(d) limp—yeo Va-r[nl‘/z?] =L ifp= n=H2,
Let X be a x2(k)-distributed random variable, and Y be a N(0, 1)-distributed ran-

dom variable. Suppose that X and Y are independent. Define the random variable:

W = X%y,

Which of the following is right?
(a) EW4 =15,ifk=1.

(b) E[W*] =30, if k = 2.

(¢} E[W1] = 45, if k = 3.

(d) None of the above choices (a}-(c).
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14. Let {(X;, Z;)'}2_, be a sequence of independently and N(0, £)-distributed random

vectors, with the covariance matrix:

1
== 7,
p 2

for some constant p > 0. Define the random variable;
Y, =X+ 2z,
for all i’s. Consider a linear regression:
Yi=Fo+ b1 X; +e,

where (8o, 51) is a parameter vector, and e; is an error term, for all #’s. Let (50, Bl)

be the ordinary least squares estimator of (Bo, B1). Which of the following estimators
is consistent for p, as n — c0?

() p=Bi+29(fo~1).
s a2
(c} 5= (51 ~ﬁo) .
(d) None of the above choices (a)-(c).

15. Let {X;}; be a sequence of independently and N(1, 2)-distributed random vari-
ables. Define the sample average:

- 18
X:E;Xi.

Which of the following statistics has the limiting distribution x2(1), as n — 0o?

(2) (X2 -2X+1),
(b) 2(X*-2X%241).
(c) f(X6—2X3+1).

(d) H(X8—-2X4+1).
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16.

17.

18.

Let {(¥;, X1, X2:)'}7, be a sequence of independently and N(0, X)-distributed ran-
dom vector, where ¥ is a 3 x 3 covariance matrix. Consider the following two

regressions:
Y=o+ 51Xy +exs

and

Y = 1 Xq; + b2 Xo; + €24,

for all #’s, with the parameters: 5o, 81, by and b and the error terms: e;; and eg;. Let
(ﬁ’o, Bl) and (31, 52) be the ordinary least squares estimators of (8, 51) and (b1, b2),
respectively. Also, define the following two coefficients of determination:

2 = S (i — %22
1 T (Yz _ Y)z

i=1

E?=1 (?21 _ }“;2)2

R%__._

where ¥ = =2 0 Y, Yis = o+ BiXus, Yoy = b1 Xni + boXos, Vi = 071300, Vi
and Yo = n~! i Y2:. Denote &;; 1= Y; — ¥1; and éz; := Y; — ¥5;. Which of the
following is right?

&%

(a') R% =1- _1'/)2 -

i
Z?:l (},1

2 __ PRy %
(b) Bf=1- P S St

n &2,

©) B #1- st
2 PV N

(d) R2 7[: 1- E?=1 Y,—Y)?"

Let (X,Y,Z) be a random vector with the distribution N (0, I3). According to the
Cauchy-Schwarz inequality, which of the following results is right?

(a) B{XY| < 1.

(b) E|XY? < 3.

(c) BjX?2? < 3.

(d) EIX%Y325%| < 15v/3

Let {(W;, Xi, Y:, Z;)' Y2, be a sequence of random vectors that satisfies the following
properties: ‘
Wi=XP+Y?+ 2,

Y xX? X3
® Xz ~N 1 T
Z Xf X;‘

and X; is N(0, 1)-distributed, for all 4’s. Consider a linear regression:

X;
X?

3

Wi=ogt+toX;+ azX? + a3X,;3 -+ 0:4Xlfl + &,

where ((1’0,0:1,&2,0:3,&4) is a parameter vector, and e; is an error term, for all

¥’s Also, let (o, du, &9, é3,04) be the ordinary least squares (OLS) estimator of

(o, @1, 0z, a3, ctg). Which of the following is the probability limit of (oo, 01, 00, a3, 04),

as n — oo?
(a) (0,0,2,0,4).

(b) (0,2,0,3,4).
(c) (0,0,3,0,2).

{d) None of the above choices {a)-(c). E‘ %? @
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19. Let {X;}%, be a sequence of independently and U(0,1)-distributed random vari-

20.

ables. Define the statistic:

Fo(z) = %i 1(X; < =z},

i=1
for some fixed x € (0, 1), where 1{A) is the indicator function which equals one if A
is true (otherwise, zero). Which of the following is right?
(a) The limiting distribution of nl/2(F;,(z)/z — 1) is N{0,1/z — 1), as n —» co.
(b) The probability limit of 2F,(x) — 1 is 22 — 1, as n — co.
(c) The limiting variance of nY/2(Fy(z)/x? — 1/z) is 1/2% — 1/22, as n — oo.
(d) The probability limit of F,,(z)(1 — Fy,(z)) is the same as the limiting variance

of nl/z(Fn(a:) — 1), a8 n — co.

Let {(X:, e:)'}}., be a sequence of independently and identically distributed random
vectors with the properties: X; ~ N(0,1) and

eilX; ~ N(0, X2).
Define the random variable:
Y, =8X;+ €4,
where 3 is a constant, for all i’s. Which of the following is right?
s TR XY -
{(a) The statistic 'E‘W_ll_xr is consistent for 8, as n —+ oo.
n 2V,
(b) The statistic -Z—Lﬁi%'{—;i is inconsistent for B, as n ~» 0o.
(c¢) The statistic % is inconsistent for 3, as n — 0.

L n A% -2, . - ;Y3
(d) The statistic %ﬁ% is not less efficient than %_%_1-1%, as n — o0,






