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1. Suppose the GDP growth rates of Taiwan calculated on a year-to-year basis over the past three
years are 1y, 1, and 13, respectively. Assume the average annual GDP growth rate of Taiwan over
past three years is r. What is the exact relation of ry,1, 13, and r?

A)3r=r+n+n

Byr3=r*r*r.

C) 3log(1 + 1) = log(1 + 1) +log(1 + 13) + log(1 + 73).
D) (log(1 + 1))3 = log(1 + ry) *log(1 + 1) * log(1 + 7).

2. Consider the following four statements:
(1) Events A and B are mutually exclusive, then they are independent.
(2) Events A and B are independent, then they are mutually exclusive.
(3) Random variables X and Y are uncorrelated, then they are independent.
(4) Random variables X and Y are independent, then they are uncorrelated.
How many statements are true?
A) One. B) Two. C) Three. D) Four.

3. Suppose X and Y are two random variables. Consider the following four statements:
(1) IfE[X + Y] = E[X] + E[Y], then X and Y are uncorrelated.
(2) FE[XY] = E[X]E[Y], then X and Y are uncorrelated.
(3) If X and Y are uncorrelated, then Var[X + Y] = Var[X] + Var[Y].
(4) If X and Y are uncorrelated, then Var[XY] = Var[X]Var[Y].
How many statements are true?
A) One. B) Two. C) Three. D) Four.

4. The average original grade of an economic course is 55, and the variation of the original scores is
120. The professor intends to make the linear adjustments, that is, the original score is X and the
adjusted score Y follow the relation Y = aX + b. She also intends to adjust the original score 45 to
60 and adjust the highest score 73 to 95. What are the mean and the variation of adjusted scores?
A) 70; 175 B) 72;182.5 C) 72.5; 187.5 D) 74; 192.5

5. A statistics professor classified his students according to their grade point average (GPA, random
variable Y') and their gender (random variable X). The accompanying table shows the proportion
of students falling into various categories.

Under 2.0 (Y = 0) 2.0-3.0(Y = 1) 3.0-4.0 (Y = 2)
Male (X = 0) 0.10 0.20 0.10
Female (X = 1) 0.10 0.35 0.15

One student is selected at random. What is the approximated value of the conditional variance of
Y conditional on X = 1, Var[Y|X = 1]?
A)036 B)0.41 C)0.46 D)O0.51
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Following the previous question, what is the approximated value of the correlation coefficient
between X and Y, Cov(X, Y)?
A)-0.06 B)-0.02 C)0 D) 0.02

In a survey of 2500 likely voters, 1997 responded that they would vote for the incumbent and 503
responded that they would vote for the challenger. Let p denote the fraction of all likely voters
who preferred the incumbent at the time of the survey, and let p denote the fraction of survey
respondents who preferred the incumbent. Which of the following values is closest to the stand
error of p?

A)0.008 B)0.01 C)04 D)O0.5

Suppose X;, X,, and X3 are i.i.d. drawn from Bernoulli distribution Bern(0.7). Suppose Y = X; +
X,X3. Consider the following four statements:

(HE®Y) =1.19.

(2) Var(Y) = 0.4599.

(3) Prob(Y >0) =1-0.33

(4) Prob(Y > 0) = Prob(Y > 0.5)

How many statements are true?

A) One. B) Two. C) Three. D) Four.

Suppose both random variables X and Y follow the normal distribution. Consider the following
four statements:

A) Prob(X = 0) = 0.

B) Prob(X > E(X)) = 0.5.

C)If X and Y are uncorrelated, then they are independent.

D) X + Y also follows a normal distribution.

How many statements are true?

A) One. B) Two. C) Three. D) Four.

Which one of the following statements about central limit theorem is true?

A) It states that under general conditions, when the sample size is large, sample average would be
close to the population mean with high probability.

B) The theorem is applied on any sample size greater than 30.

C) It states that under general conditions, when the sample size is large, the sampling distribution

of the standardized sampling average is approximated standard normal.
D) None of above.

Considering the hypothesis, Hy: > pq vs. Hy: u < pg , when the sample size n becomes larger
and the other conditions are invariable. Find the correct statement as follows.

A) The probabilities of type I error and type II error both become larger.

B) The probabilities of type I error and type II error both become smaller.

C) The probability of type I error becomes larger, but the the probability of type II error becomes
smaller.

D) The probability of type I error becomes smaller, but the the probability of type II error becomes
larger.

- Under Normal distribution, the (1 — &) 100% confidence interval of population mean pisX+

1.753 - s/4, find the confidence level (1 — a) 100%.
A) 80%
B) 90%
C) 95%
D) 99%
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Suppose a disease is present in 3% of population. A diagnostic test shows 5% false positives and
2% false negatives. That is, for a patient not having the disease, the test shows positive (+) with
probability 0.05 and negative (-) with probability 0.95; for a patient having the disease, the test
shows positive with probability 0.98 and negative with probability 0.02.

(a) If a patient’s test shows (-), what is the probability that he does not have the disease? (4%)
(b) If a patient’s test shows (+), what is the probability that he indeed has the disease? (4%)

(c) Consider a patient’s test shows (+). He is rediagnosed and the second test still shows (+).
Suppose the two tests are independent and they have the same false positive probability and false
negative probability. What is the probability that he indeed has the disease? (6%)

The coronavirus has been in the news and is continuing to be a concern to all of us.

Consider the body temperature averaged 40° with a standard deviation of 1.5° in a

random sample of 13 patients from the hospital. We are interested in determining if the

mean of body temperature is significantly different from 39.5°.

(a) Conduct a hypothesis test with significant level @ = 0.05 to test if the average body
temperature equals to 39.5° or not. (5%)

(b) Compute the p-value. (5%)

(¢) Using the p-value method at the 95% confidence interval, would you draw
conclusions from the confidence interval results? (4%)

In order to minimize the risk of infection, the universities are currently agreeing to
postpone the classes. The postponed days can be estimated with a linear relationship
involving the number of infected persons from coronavirus. In the following table, the
first row lists the number of infected people of six universities, and the second row lists
the postponed days of the universities corresponding to the first row.

Infected people, X ‘ 15 ‘ 8 ‘ 13 21 ‘ 14 ‘ 28
Postponed days, Y | 21 | 14 120 |28 | 23 | 35

The summary statistics are:

(a) State the required assumption for conduction linear regression analysis. (4%)

(b) Test for a linear relationship between infected people and postponed days. The null
hypothesis is Ho: pyy = 0 while the alternative hypothesis is H: pyy # 0. (5%)

(c) What is a 95% confidence interval for the change in postponed days for one unit
change in infected people? (5%)

(d) Calculate the coefficient of determination, R?, and interpret it. (4%)

(e) Find a 95% confidence interval for the value of the postponed days that corresponds
to the number of infected people being 11. (4%)
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0.8987
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0.9817
0.9857
0.9890
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0.9986
0.9990
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Table of the Student's r~distribution

The table gives the values of 1, , where r
PoT,. > 1, )= . with v degreesof fieedom el - }7'/lh7 22
of 04 0.06  0.025 0.01 0005 0001 00005

"

| 3078 6.314 12076  31.821 63.667 318.310 636620
1.886 2.920 4,303 6.965 9925 22326 31598
1638 2.353 3.182 4.541 5.841 10213 12924
1533 2,432 2.776 3.747 4604 7.473 8610
1476 2.015 2.571 3.365 4.032 5.803 6.869

B L B3 sl

& 1440 1.943 2.447 3.143 3.707 5.208 5.959
7 14156 1.895 2.365 2.998 3499 4.785 5408
8 1.397 1.860 2.306 2.886 3.366 4.501 5.041
9 1.383 1.833 2.262 2.821 3.250 4.297 4.781
10 1.372 1.812 2.228 2.764 3.169 4.144 4.587

1" 1.363 1.7% 2.207 2.718 3.106 4.025 4437
12 1.356 1.782 2.179 2.681 3.055 3.930 4.318
13 1.350 1.7 2.160 2.650 3.012 3.852 4.221
14 1.345 1.761 2.145 2.624 2977 3.787 4.140
15 1.341 1.753 2.131 2.602 2947 3.733 4073

16 1.337 1.746 2.120 2.583 29219 3.686 4015
17 1.333 1.740 2.116 2.567 2.898 3.646 3.965
18 1.330 1.7 2.101 2.552 2878 3610 3.922
19 | 1.328 1.729 2.093 2.539 2861 3.579 3.883
20 | 1325 1.75 2.086 2.528 2.845 3.552 3.850

2 | 1323 192 2.080 2518 2831 3527 3819
[ 22 | 1327 1.747 2.074 2.508 2818 3.505 3.792
23 | 1319 1.714 2,060 2500 2807 3485 3767
24 | 1318 1711 2.064  2.492 2797 3467 3745
25 | 4316 1708  2.080 2485 2787 3450 3725

26 1.315 1.706 2.056 2.479 2,779 3435 3.707
27 1.314 1.703 2.052 2.473 277 3.421 3690
28 1.343 1.701 2.048 2.467 2.763 3408 3674
23 1.311 1.699 2.045 2.462 2756 3.396 3659
30 1.310 1.697 2.042 2.457 2.750 3.385 3646

40 | 1303 1.684 2.0 2.423 2704 3.307 3.551
60 | 1296  1.671 2000 2390 2660 3232 3460
120 | 1289 165 1980  2.358 2617  3.160  3.373
| x| 1282 1645 1960 2326 2576 3080 3291




