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Multiple Choice Questions. Notes:
(1) Please choose only one of the answer choices (a)-(e).
(2) Write down your answers on the scantron answer sheet.

(3) Each question is worth 5 points.

Piske and Usagi made a big fortune by selling Line stickers. They are planning o invest
the money in the stock market. They are now studying the property of a certain stock
X. They have collected data of monthly returns of X in the past 8 months (r.) and the

corresponding market returns ()} as well as the risk-free rates (vy).

Month; 14 (%) T (%) 15 (%)

1 10 10 2
2 0 10 2
3 19 10 3
4 0 10 3
5 -10 -4 3
6 -20 -4 3
7 0 6 2
8 6 6 2

1. Piske is interested in the systematic risk of stock X and would like to estimate the

following regression:

Tot — Tje = bp + b1 (rme — 7ps) + & (1)

Assume that e; ~ 11D(0,0?) and that Eleg|rme, v rt] = 0. Please help Piske estimate

the ordinary least square (OLS) estimates 6§25 and bPL5.

a. bJLS = —0.058, 6955 = 0.944
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b. b§E5 = -0.073, bPLS = 0.944
c. B9LS = —0.058, HOLS = 1.437
d. 5QI3 = —0.073, 6975 = 1.437
e. BOLS = —0.084, 6OL5 = 1.443
2. Usagi learned from his investment class that there should be no intercept in a Cap-

ital Asset Pricing Model. Thus, he plans to perform the following regression using
the Ordinary Least Square (OLS) method:

Tot —Tpt = B(Tmt ~ Tpt) + € (2)

Which of the following statement(s) is (are) correct?

L E[f] # Efb).
L Y,4=0.
L 3 (rme — T7)& = 0. _
IV. Model (2) should yield a higher centered-R? than model (1).

a. I

b. T and II.

c. I and Iil.

d. I, II, and IIL
e. L, II, and IV.

3. Piske and Usagi are interested in assessing the goodness-of-fit of the Ordinary Least
Squares (OLS) estimations for the two models above. Let R? represent the centered-
R? for the first model, and R3 represent the centered-R? for the second model. In ad-
dition, let (T:;tf:ft)l denote the predicted value of the first model, and (T;?ft)z
denote the predicted value of the second model. Lastly, let p; denote the sample
correlation coefficient between (?"a:;—:?fg)l and 7z — 75, and pp denote the sam-
ple correlation coefficient between(r,;;—:? ft)g and rzx — v, Which of the following

statements is correct?
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a. p} = R{ = R}
b. p§ = R} = R}
c. p} = 0§ = R}
d. p}=p3 =R}

e. None of the above choices (2)-(d).

4. Let’s come back to model (1). Assume that Ele;lrm:, r5;) = 0, but the error term

(e} follows the distribution below:

et = pep—1 +6,|p| < 1
e ~ 11D(0, 0'2)

Which of the following statement is correct?

—— )
a. bPLS is biased.
2
b. var(e:) = 1%

¢. cov(er, er—1) = cov(es, er9) =0
d. b9LS and b?LS will no longer be BUE but just BLUE.

e. None of the above choices (a)-(d).

5. T is a random variable with the following probability density function:
f@ =xe fort >0

where A > 0. The expected value of T is E(T) = 1.
A sample consisting of n independent realizations of T' ({t1, s, -+ , £,}) was collected.

Which of the following statement is correct?

¥y
a. AMLE = sl

Ceatiiia - . -
b. AamrE is-an unbiased estimator.
———

¢. AaLE is a consistent estimator.

— » 3 r
d. AprE is unbiased and consistent.
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e. None of the above choices (a}-(d).

6. Lisa and Gaspard are interested in the NTU Master program in Finance and col-

lect the salary information of their recent alumni. To investigate potential gender
discrimination in the finance industry in Taiwan, they group the observations by

gender and estimate the statistics of their annual salary (in thousand NTD). Denote

the population mean salary of men 8s fime, and women as fyomen. Assume that

the samples of men and women are distributed independently. Please help Lisa and

Gaspard to conduct hypotheses testing using the sample information below.

sample average salary (¥) sample standard deviation (Sy) n

Men $1,200 $250 20
Women $900 $300 15

Which of the following statement is correct?

a. To examine potential gender discrimination, we may establish a null hypothesis
of Ha : ftmen # frwomen- ’

b. The t-statistic for Hp : ttmen = Mlwomen 15 2.861.

c. The t-statistic for Hy : ftmen = 81,000 is 3.578.

d. The t-statistic for Hp : ptwomen = 31,000 is -1.789.

e. We cannot reject the null hypothesis that there is no gender discrimination at

5% significance level.

. There are machines I, II, and III in a certain factory all producing the same prod-

uct. Of their production, machines I, II, and III produce 1%, 2% and 3% defective
products respectively. Of the total production in the factory, machine I produces
30%, machine II produces 30%, and machine III produces 40%. If one product is
selected at random from the total product produced in a day, which of the following

is true?

a. The probability that it is defective is 2%

b. If the selected product is defective, the conditional probability that it was pro-

duced by machine I is }.
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c. If the selected product is defective, the conditional probability that it was pro-

duced by machine 1I is %

d. If the selected product is defective, the conditional probability that it was pro-

duced by machine III is 2.

e. None of the above choices (a)-(d).

8. Bharadwaj, Lgken, and Neilson (2013,AER) are interested in the effects of early
life health interventions and provide the following figures. It is widely known that
the birth weight of an infant is negatively associated with the mortality rate and
positively associated with future health condition. The researchers found a natu-
ral experiment in both Chile and Norway that the governments require hospitals to
provide additional care for infants born less than 1,500 grams. Below are the days
stayed in the hospital, mortality rates, and the math performance of the infants
when they turn to first to eighth grade across their birth weights. Which of the

fbllowing statement is incorrect?

a0 Days in hospital (= 32 weeks) Infant morality (> 32 weeks) o Math first to elghth grads (> 32 weeks)
02 ! .
38
36
¢
34
0.15
32 ae .
. ¢
30 L]
8 .
24 @ sae
22
20 0.05 ~0.4
1,400 1,450 1,500 1,850 1,600 1,400 1,450 1,500 1,650 1,60C 1,400 1450 1,500 1.550 1,600
Birth weight {grams) EBirth welght {grams) Birth welght (grams}

a. Infants born right below 1,500 grams stay longer in the hospital than infants
born right above 1,500 grams.

b. The negative slopes of infant mortality rates and birth weights below and above

the 1,500-gram birth weight are what the researchers are interested in.

c. Infants born right below 1,500 grams tend to perform better in math than

infants born right above 1,500 grams when they grow up.

d. The findings suggest that the relationship between early life health care and

future intellectual development may be causal.

LB g




Ak 288 R S L INRE E: B 2
##8  HAS%TE % 288
Bk T # 11 Rz#% 6 #

e. Except for the discontinuity at exactly 1,500 grams, there seems to be a positive

relationship between the birth weights and future math performance.

9. Consider the following model:

Y =Y-i +ws
= Pup_y -+ &

e ~ I1D(0, %)

It is known that {y| < 1 and |¢| < 1. We also have a reasonably large T number
of observations. Now, you are planning to run an Ordinary Least Square (OLS)

regression of {Y;} on its lag term {¥;_; }:
Yt =a+ bl’g._]_ + ey
Which of the following statements is correct?

—_—
a. bOLS is an unbiased estimator for +.
b. bOLS is biased since there is no intercept in the data generating process for Y;.

- - - -
c. bOLS ig biased because u; is not stationary.

a2
d. coo(Yim1, ur) = g5
e. None of the above choices (a)-(d).

10. Suppose that a data generating process is as the following:
Yi=a+bX] +¢
However, X cannot be directly observed. There are two observable proxies for X}:

Xa =X +un
Xig =X +up

We know that €; ~ N(0,02), X! ~ N{px,4), uig ~ N(0,1), and ;9 ~'N(0,2). U

and wu;2 are also uncorrelated to X7, Y}, €;, and each other.

#RR
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We now construct two additional regressors:

1 1

Xig = 53X + 5 X
1 3
Xig = 7 Xa + 15

Forn = 1,2,3,0r 4, denote E,: as the OLS coefficient when we regress ¥ on X;,. For

a negative b, which of the following has the smallest value?

b;

o
B[

&
2}

c. f
d. B
e. fy.

11. Let {¥;}7, be a sequence of independent and N(0, 1)-distributed random variables.
Denote fi :=n~! T 1 Y2, By Chebyshev’s inequality, we obtain the result:

P05 < pa<15) > a

for some a € (0,1). Which of the following is right when n = 1007

(a) a=0.88
(b) a=0.90
(c) a=0.92
(d) «a=0.94

(e) None of the above choices (a)-(d).

12. Let {¥;}?, be a sequence of independent and x*(1)-distributed random variables.
Consider a linear regression:
Y:i“ = ﬁ + ey,
where J is a parameter, and e; is the error term with E[e;] = 0. Let 8 be the least

squares estimator of 8. Which of the following is right?

~

(a) E[B] =1 and var{g] = %

A&
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(b) E[8] =1 and var[f] = &
(c) E[f] =1 and var[f] = &
(d) Elf] = 1 and var[f] = 4
(e) None of the above choices (a)-(d).

13. Let {(¥1:, Ya:)}}; be a sequence of IID random vectors with the distribution:

l:YH}NN(['mJ,l: 1. 0.25:‘)‘
Yy, 28 025 0.5

Denote ¥; = n~1 32 ¥; and ¥3 = n~! 3%y Yoi. Which of the following is right
when n = 507

(a} var{¥; — ¥5] = 0.015
~ (b) var[¥; — Y2} = 0.020

(c) var[¥y — ¥5) = 0.025

(d) var[¥; — ¥5] = 0.030

(e) Nome of the above choices (a)-(d).

14. Let {Y;}}..; be a sequence of independent and N(0, 1)-distributed random variables.

Denote X, := ;=37 Y; + o 41 Vi, for some my < n. Let My (t) be the

moment generating function of X, with ¢ denoting a real number. Which of the
following is right?

(8) lnMa(t) = § (2

n1 (n—m))
)

(b) InM(t) = & (Hmfi—mj
(c) In Ma(t) = 2 (m)

(d) In My(t) = 262 (m)
(¢) None of the above choices (a)-(d).

15. Let {Y;}7, be a sequence of independent and N (0, 1)-distributed random variables.
Consider the following variable:

Yy, $=1,
X-; =
Y;‘. - C\!Y;_l, i > l:
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17.

for some « € (0, 1), and denote the statistic Z, := £ "% | X;. Which of the following
is right?

(2) E[ZY =% (1+(1-a)}(n-1))

(b) BlZ3] = & (1422 + (1 — &)*(n — 1))

(©) El22) = & (1 + (1 - a)’(n — 1) + 2a{n — 1)%)

(d) BEfZ2 = (1+2(1-a)(n— 1) + (1 — &)2(n — 1)?)

(e) None of the above choices (a)-(d).
Let {¥;}7, be a sequence of independent and U(0, 1)-distributed random variables
with 62 := var[¥j], ¥ := n71 37 | ¥} and 6% := n~! T (Y - Y)2 By a suitable
large-sample method, it can be shown that V182 — o?) has the limiting distribution

N(0,v), as n — oo, for some v > 0. Which of the following is right?

(a) v=g5
(b) v=ﬁ
© v=g |
{(d) U=ﬁ

(e) None of the above choices (a)-(d).

Let {(e:, X!)} be a sequence of independent and N (0, I, )-distributed random vec-
tors for some k := dim(X;)} > 1. Assume that Y; is a random variable generated by

the formula:
Y= X;Xi +e;.

- Let 1(X;) be an arbitrary transformation of X; such that E[(Y; ~ 2(X;))?] is defined,

and h*(X;) be the optimal choice of h(X;) which minimizes E[(Y; - h(X;))?]). Which
of the following is right?

(a) var[p*(X;)] =k

(b) var[p*(X;)] = 3k

(c) var[h*(Xy)] = 6k

(d) var{h*(X)] = 9k
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19.

20.

{e) None of the above choices (a)-(d).

Let {(Y;, X;)} be a sequence of IID random vector, in which ¥; is a Bernoulli random
variable, and X is a random variable with the distribution U{a, b) for some 0 <a<

b < 1. Consider the following regression:
}fi = ﬁXz + €,

forsome 0< B8 < %, and e; is an error term with the property Ele;|X;] = 0. Which
of the following is right?

() var[¥;] = ﬁ(a+b)( + ﬁ(a+b))
(b) var[Y;] = (ﬂ+b) ( (a+b))
(¢) var[¥;] = ﬁ(a.+b) ( n B(a+b))
(d) var[y;] = £t (1 _ ﬁ(f12+b))

(e) None of the above choices (a)-(d).

2

Let {(es, X])}2.; be a sequence of independent and N(0, Ix4)-distributed random

vectors for some % := dim(X;)} > 1. Consider the following regression:
1’{ = X-:)B + e,

where # is a vector of regression coefficients, and e; is an error term. Let R? be the
“centered R2” of this regression, based on the least squares method, and R2 be the
probability limit of R? as n — co. Which of the following is right?
2 _ BB
(8) Bi~= mom

I

(v) B2 = 3¢5

2 __ 2068
(¢) B = i3

@ B = riize

(e) None of the above choices (a)-(d).

Assume that {X;}7; and {Y¥;}]., are two independent sequences of IID random

variables with finite third moments. Consider the following two regressions:

Xi=ax+e

B AR
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and

Yi=oay +u,

where oy and ay are parameters, and

€; 0 1 05
~ N ) .
Uq 0 0.5 1
Denote X := 152  X;and ¥ := L 571 ¥, Let  1(-) be the quantile function
n i=1 n i=1

of N(0,1), and set ®~1(0.9) = 1.282, $-1(0.95) = 1.645, &1(0.975) = 1.96 and

&-1(0.99) = 2.326. Suppose that we estimate these two regressions using the least

squares method. Which one of the following is the 95% confidence interval of cx —exy
implied by a suitable large-sample method when n = 100, X = 0.56 and ¥ = 0.53?
(a) (—0.166,0.226)
(b) (—0.188,0.244)
(¢) (—0.206,0.262)
(d) (—0.264,0.288)

(e) None of the above choices (a)-(d).
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