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I. Single choice questions (3 points each)

Some upper quantiles for N(0,1): z0; = 2.33, z0.025 = 1.96, 20,05 = 1.65, 203 = 1.28

1. The table below shows the result of a survey regarding the rating of 180 hedge fund managers.

poor | fair | excellent
80| 60 40

Which of the following measure is meaningful for this data?
(a) Mean.
(b) Range.
(cj Median.
(d) None of the above.

2. Let X1, X3 be a random sample of 2 measurements selected from a population with probability
distribution P(X = 0) = 0.2, P(X = 1) = 0.3, and P(X = 2) = 0.5. Find the variance of the
sample mean Xo.

(a) 1.22

(b) 0.61

(c) 0.305

(d) None of the above.

3. A financial company has recruited 50 employees over the past two years. Each employee is
classified according to gender and major. The result is given in the following table.

female | male

science 2 4
engineering | 6 8
business 1614

What is the probability that a randomly selected female will major in business?
(a) 2/3

(b) 3/5

(c) 12/25

(d) None of the above.

4. Which of the following plots can not be used to check normality?
(8) QQ-plot.
(b) Histogram.
(¢) Stemplot.
(d) None of the above.
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5. The return on investment earned by Company A for three successive years was: 14 percent, -6
percent, and 5 percent, where the total return each year is reinvested for the next year. Find

the annual rate of return on investment.

(a) 1 percent
(b) 2 percent
(c) 4 percent
(d) Nome of the above.

6. Which of the following statements is true?
(2) Poisson(}), A > 0, can be approximated by Binomial(n, \/n) when n is large enough.

(b) The variance of a Poisson()\) random variable is 2.
(c) The hypergeometric distribution describ¥es the.probability of z successes in n draws with
replacement, where each draw is cither a success or a failure.
(d) None of the above.
7. Let X be the number of heads'in 100 tosses of a fair coin. What can we say about the probability
of the event {X > 40}7
(a) Greater than 0.95.
(b) Between 0.95 and 0.75.
(c) Between 0.75 and 0.5.

(d) Less than 0.5.
8. A box contains 50004 balls with 3000 red and 2000.black. Two hundred balls are randomly
selected from the box without replacement. Let X denote the number of red balls among the

200 selected balls. What ‘can we say about the probability of the event {X > 100}7

(a) Greater than 0.95.
(b) Between 0.95 and 0.75.
(c) Between 0.75 and 0.5.
(d) Less than 0.5.
9. Which of the following statements is true?

(a) In stratified random sampling Strata aze.-more homogeneous,
(b) In cluster random sampling, clusters are internally homogeneous.

(c) Systematic sampling is also called snowball sampling.

(d) None of the above.
propriate sample size requires an estimate about standard deviation, which

10. Determining an ap
may be obtained via a pilot study. What does a pilot study mean?
(a) It is a study involving aircraft engineering.
(b) It is a preliminary analysis.
(c) It is about aviation training.

(d) None of the above.
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11. A manufacturer would like to purchase silver rods with a diameter of 12mm. A random sample
of silver rods are selected from the incoming shipments to test whether the diameter is 12mm.
What are the null and alternate hypotheses?

(a) Hg:p=12mm vs Hy : g >12mm
(b) Hp: g =12mm vs H, : 4 #12mm
(¢) Ho: p#12mm vs Hy : 4 =12mm
(d) Ho:p=12mm vs Hy : p <12mm

12. (continued) Suppose that the sample standard deviation based on 100 randomly selected rods
is 0.5mm, and that the manufacturer decides to accept the shipments if the sample mean lies
between 11.936mm and 12.064mm. What is the probability of rejecting the Hy when it is true?

(a) 0.05

(b) 0.1

(c) 0.2

(d) None of the above.

13. We are to estimate the percentage of collegestudents who shop online. At 98% confidence,

about what sample size would be necessary in order for the margin of error to be about 0.047
(a) 426

(b) 602

(c) 848

(d) None of the above.

14. We are interested in.the amount of time per week spending on Internet among college students.
Let p denote the popiilation mean. Based on a randomly selected sample, the sample mean is
31 hours and the 95% confidence interval is (28,34). Which of the following statements is true?

(a) The probability that g lies in\(28;84) is 0.95.

(b) The probability that the sample mean lies in (28,34) is 0.95.

(c) About 95% of similarly constructed confidence interval will cover the sample mean.
{(d) None of the above.

15. (continued) Consider the hypotheSistesting Ho : 1 = 30ws-H{" p # 30. Which of the following

statements is true?
(a) The p-value is less than 0.01.
(b) Hp is rejected.
{¢) Hp is not rejected.
(d) There is not enough information to draw a conclusion.
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16. Two candidates (Alice and Bob) are ranked by 5 recruiting committee members (A,B,C,D,E).
The result is below. Compare the Pearson’s correlation coefficient r and the Spearman’s rank
correlation coefficient r, for this dataset.

member | A|B|C|D|E
Alice | 31 2] 1| 5| 4
Bob| 2|11 3] 4| 5

(a) 0 < r<rs.
by 0 <y <.
(c) r=rs.
(d) None of the above.
17. Which of the following statements is correet?
(a) Goodness-of-fit tests only apply-to categorical data.
(b) Non-parametric methods make more assumptions on the model distribution.

(c) Spearman’s rank correlation coefficient is Jess sensitive towgutliers when compared to Pear-
son’s correlation coefficient.

(d) None of the above.

18. Consider the analogy question: two independent samples t-test is to paired samples t-test as
(a) Kruskal-Wallis test is to Analysts of vartance.
(b) The sign testis to Wilcozon signed-rank test.
(¢c) Wilcozon rank-sum test is t0 Wilcozon signed-rank test.
(d) None of the above.

19. Which of the following is for testing serial independence?
(a) Shapiro-Wilk test.
(b) Durbin-Watson test.
(c) Phillips-Perron test.
(d) None of the above.

20. Which of the following measures multicollinearity?
(a) Variance inflation factor.
(b) Multiple standard error of estimate.
(c) Coeflicient of determination.
(d) None of the above.
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I1. Short-answer questions
1. The nationwide union made a proposal that emphasizes fringe benefits rather than wage in-
creases. We are interested in whether female union members hold different opinions from male
members. Denote by 7, and 7y the percentages of male and female members, respectively,
who favor the proposal. The opinions of 1,000 randomly selected members are below.
favor opposed
female 300 200
male 250 250
(a) (4 points) Let X; be 1 if the ith selected female member favors the proposal. What is the
probability distribution of X;? (Specify the parameter of the distribution if there is any.)
(b) (10 points) At o = 0.02, test whether Tgeisvequal to ms. (Write down Hy, Hy, test
statistic, critical value, and conclusions)
(c) (10 points) At o = 0.02, use a chi-square test to determine whether ‘opinion’ and ‘gender’
are independent. (Write down Hp, Hi, test statistic, critical value, and conclusion.)
2. We are to study the relationship-between firm profitability and advertising expenditures. A
random sample of ten companies are selected for-study... The table below shows the profit
(return on equity) and the advertising expenditures (in thousand).
Profit (perpent) 200 20 18 | 16 15,10, 5 860 8
Ad expenditures 150 160 120 130 150 90 100 7,30 80 20
(2) (6 points) Let ‘profit’ be the dependent variable. Find the regression equation.
(b) (10 points) At o = 0.05, test whether the slope parameter in the regression model is zero.
10 Example: With
/‘_\i df=9 and .10 area
in the upper tall,
0 t t=1.383
Possible values of x?
Confldence Intarvais
80% | 90% l 95% | 98% | 98% l_gg,g% Degrees of Right-Tail Area
Lavel of Significance for Ona=Talled Test Fm:;°m' B0 )
df | 0100 | 0.050 | 0.025 | 0.010 | 0008, 0.0005 : i e i
Leve! of Significance for Two-Taligd Test 1 2.706 3.841 5.412 6.635
0.20 0.10 0.05 0.02 0.01 0.001 2 4.605 5.991 7.824 9.210
1] 3078 | 6314 | 12,706 | 31.821 | 63.657 | 636.619 3 6.251 7.815 9.837 11.345
g ‘: ggg gggg 3302 6.965 9.925 31.589 4 7.779 9.488 11.668 13.277
. " 18 4.541 5841 | 12924 5 9.236 11.070 18,
4 | 1533 | 2132 2.778 3.747 4.604 8.610 a8 12080
5 | 1.478 | 2.015 2.571 3.365 4,032 6.869 6 10.645 12.592 16.033 16.812
§ | 1.440 | 1943 | 2447 | 3143 | 3707 | 5959 7 1201 4087 T66E B4R
7 | 1.415 | 1.885 2.365 2.998 3.489 5.408 8 13.362 15.507 18.168 20.080
g }gg; }ng 2.306 2.896 3.355 §.041 9 14.684 16.919 19.679 21.666
] .8 2.262 2.821 3.250 4,781
10 | 1372 | 1812 | 2228 | 2764 | 3468 | 4587 0 igear 1807 ZniGm 2209
11 | 1963 | 1796 | 2201 | 2718 | 3.108 | 4.437 1 17.275 19.675 22618 24.725
12 | 1.356 | 1.782 |. 2.17% 2.681 3.055 4.318 12 18.549 21.026 24.054 26.217
13 | 1.350 | 1.77% 2.160 | 2.650 | 3.012 4.221 13 19.812 22.362 25.472 27.688
14 | 1.345 | 1,761 2,145 2.624 2.977 4,140 14 21.064 23.685 26.873 29.141
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