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1. (5 %) Which of the following visualizations is most appropriate and informative for exploring the
distribution of the EPS (earnings per share) of a group of 500 companies?
A. Barchart.
B. Scatter plot. ERBFALEFT LML FUXRPHS
C. Histogram.
D. Box-whisker plot.

(5 %)Given the annual rate of return of a stock in 5 consecutive years, which of the following is more
appropriate measure for average rate of return?

A. Mean

B. Median

C. Mode

D. Geometric mean

(5 %)Which of the following statements is.incorrect?
A political poll is a random experiment.
A census is not a random experiment.
Given events A, B and their complements, ~A, ~B. Then P(~A|*B)=1-P(A|B).
Suppose A and B are not zero-probability events. If they are independent, they are not disjoint.
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(5 %)Which of the following statements is least correct?

if X follows a bi-modal distribution with finite mean andvariance, Chebyshev’s Theorem can be applied.

B. If X follows a bi-modal distribution with finite mean and variance, Central Limit Theorem can be
applied.

C. If asample of n=30 subjectsis randomly drawn with replacement from a population of N=100, the
continuity correction is necessary when applying Normal approximation for probability of an event
associating sample proportion.

D. If a sample of n=30 is randomly drawn with replacement from a population of N=100, the finite

population correction factor is necessary.

(5 %)If based on a sample dataset, a statistical test rejects some H, at significance level 5%, which of
the following statements associated with the data and the test is incorrect?

Type | error rate<5%.

Power =95%.

P-value<5%.

Hy will be rejected at significance level 10%.
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6. (5 %)Suppose one plan to conduct a survey to estimate the percentage of overweight adults. What is
the minimal required sample size such that at 90% confidence level, the margin of sampling error is

3%?
A. 752
B. 892
C. 1028
D. 1068

7. (5 %)Suppose in a random sample of 100 adults, 20 are overweight, find the 90% confidence interval of

the population overweight proportion.

A. [0.13,0.27]
B. [0.11,0.29]
C. [0.16,0.24]
D. [0.19,0.21]

8. {5 %)Consider the EPS of a sample of 4 companies (in USD). It's known that ¥ = 3.3,s = 1.6, the

standard error of the mean is

A. 05
B. 0.8
C. 16
D. 21

8. (5%) (Cont. 8) Suppose EPS has a normal population distribution, find 0% confidence interval of
population mean EPS.

A [1.1,7.7]
B. [1.1,5.5]
C. [-0.5,7.0]
D. [1.4,5.2]

10. (5 %)Which of the followings does not imply a normal population distribution?
The empirical rule holds.

The QQ plot is close to a straight line.

The histogram is unimodal and symmetric.
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No data point appears outside the whisker in the box-whisker plot.
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11. (5 %)Suppose that the P/E ratio of Software industry follows N{40, 25), the P/E ratio of other industry
follows N(20, 25). Further, Software companies account for 10% of the total. P(P/E ratio > 30)="?

A. 0.094
B. 0.109
C. 0.118
D. 0.128

12. (5 %) (Cont. 11) If it is known that the P/E ratio of company A is greater than 30, what is the probability
that A is a Software company?

A. 0.69
B. 0.72
C. 077
D. 0.83

13. (5 %)in a sample data of 45 heart failure patients, there are three variables: time is the survival time
(days) of the patient; sex is the gender of the patient; anaemia: whether the patient has anaemia. The
following is the interaction plot, in which the Y-axis gives each group’s mean survival time. What does it

reveal in the plot?

2107

Yes No
anaemia
All the two main effects and interaction are likely significant.
Only the two main effects are likely significant.

Only the main effect anaemia is likely significant.

oo ®»

Only the main effect sex is likely significant.
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14. (5 %) (Cont. 13) Regardless of the previous findings, we consider the data analysis of a two-way ANOVA

with interaction term. From a sample data of '45 heart failure patients, it’s provided that
SS(anaemia)=110, SS(sex)=40, SS(total)=700 and MSE=12. The F-value of the interaction is around

3
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15. (5 %)The following are the EPS of a sample of 9 companies in year 2022, 2023 {in USD). Assume that
EPS follows Normal distributions.

Company Year 2022 (X) Year.2023 (Y)

A 1.8 1.7

B 19 1.9

C 2.0 24

D 921, 2.0

E 2.2 2.2

F 2.3 B/

G 24 &

H 2.5 -

I 2.6 2.6
Sample mean 2.2 2.26
Sample variance 0.675 0.113

Which of the following tests is appropriate to test whether EPS increases in 20237

One-sample t-test

B. Paired t-test
C.  Two-sample t-test
D. Two-sample z-test

16. (5 %) (Cont. 15) To determine whether EPS increases, the observed test statistic is approximately

A. 0.4 (or-04)
B. 0.6 (or-0.6)
C. 0.8(or-0.8)
D. 1.0(or-1.0).
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17. (5 %) (Cont. 15) For the EPS data in Question 15, the followings are partial output of the simple linear

18.

19.

20.

regression model: EPS5423 = @ + B X EPS,05, + €.

Coefficients:

Estimate Std. Error t value pPr(|t|)
(Intercept) 0.09222 0.61 [ 0.88
X ] 0.27 [ ] 0.01

Residual standard error: 0.21 on 7 degrees of freedom

The slope estimate is

A. 038
B. 0.9
C. 10
D. 11

(5 %) (Cont. 17) To test the linear effect of EPS,q,5, on EPS,q33, within which range does the p-value

lie?

A, p-value<0.01

B. 0.01<p-value<0.05
C. 0.05<p-value<0.10
D. 0.10<p-value

(5 %) (Cont. 17) The adjusted R? is around

A. 0.6
B. 0.7
C. 08
D. 0.9

(5 %)in muitiple linear regression, what do multicollinearity refer to?
A. A strong correlation among independent variables.

A strong correlation between dependent variable and only some independent variable.

B
C. Astrong correlation among observations.
D. A strong correlation among residuals.
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Appendix:
Cumuiative Standardizsd Normal Distribution
A(z} in the integreal of the standardized normal
distribution from - s o 2 {in other words, the
aren tmuder the curve o the lef 0fz). It gives the
probability of & normal random variable not
being more than = standard deviations above its
mean, Values of z of particuler importance:
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t Distribution: Critical Values of t
Significance level
Degreesof  Two-railed test: 10% by 2% 1% G2% 0.1%
Sreedam Cne-tailed test; 5% 25% 1% 0.5% 0.1% 0.05%
1 6314 12,766 31821 63.657 318309 636619
2 2.920 4.303 6.955 9,925 22,327 31.599
3 2353 3.182 4541 5.841 10,213 12924
4 2132 2776 3,747 4.604 1173 B.610
5 2015 25N 3.365 4.032 5.893 6.869
G 1.943 2447 3.143 3707 5.208 54859
7 1.894 2.363 2,998 3.499 4.785 5.408
8 1360 2306 2896 31355 4,50 3.041
9 1.833 2262 2821 3.250 4,297 4.781
1] 1.812 2.228 2,764 3.169 4.144 4.587
11 1,796 2,201 2718 3.106 4,025 4,437
12 1.782. 21719 2,681 3055 3,930 4318
13 1.771 2,160 2.650 3012 3.852 4221
14 1.761 2943 3624 2977 3787 4140
15 1.753 2.131 2602 2.947 3.733 4073
16 1746 2.120 2.58% 2924 3.686 4.015
17 1.740 2110 2.567 2.858 3.646 3965
18 1.734 2101 2552 2878 3610 3922
19 1.729 2,093 2,539 2.861 3.579 3.883
20 1725 2086 2.528 2.845 3552 3850
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