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1. A man with 10 keys wants to open his door and tries the keys at random. Suppose there is exactly one key will
open the door. If unsuccessful keys are eliminated from further selections. Let X be the number of trials to find the

fright key. Which model can describe X?
(a) Uniform([1,2,..,10] (b) Hypergeometric(10,1,1) (c) Bin(10, 10%) (d) Geo(1/10)

2. A 95% confidence interval estimate of the population mean u can be interpreted to mean:

(a) If all possible sample are taken and confidence intervals created, 95% of them would include the true
[population mean somewhere within their interval.

(b) We estimate that the population mean falls between the lower and upper confidence limits, and this type of
estimator is correct 95% of the time.

(c) In repeated sampling, the population parameter would fall in'the resulting interval 95% of the time.

(d) All of these choices are true.

3. Suppose that two population variances are the same but unknown. In order to determine whether or not the
Imeans of two populations are equal,

(a) A t-test must be performed

(b) An analysis of variance must be performed

(c) Either a t-test or an analysis of variance can be performed

(d) A chi-square test must be performed

4. Which of the following tests is appropriate for data if the problem objective is to compare two population
fproportions and there are exactly 2 categories?

(a) The z-test. (b) The chi-squared test. (c) Both (a) and (b). (d) None of these choices.

5. The width of the confidence interval estimate for the predicted value of y depends on

(a) The standard error of the estimate

(b) The value of x for which the prediction is being made

(c) The sample size

(d) All of these choices are true.

6. In testing the hypothesis Ho: 4 = 100 vs. Hy: > 100, the p-value is found to be 0.074, and the sample mean is
105. Which of the following statements is true?

(a) The probability of observing a sample mean at least as large as 105 from a population whose mean is 100 is

0.074.
(b) The probability of observing a sample mean smaller than 105 from a population whose mean is 100 is 0.074

(c) The probability that the population mean is larger than 100 is 0.074.
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(d) None of these choices.

7. Suppose the ages of students in your program follow a skewed distribution with mean of 24 years and a
standard deviation of 4 years. If we randomly sampled 100 students, which of the following statements about the
sampling distribution of the sample mean age is NOT true? '

(a) The mean of the sampling distribution of sample mean is equal to 24 years.

(b) The standard deviation of the sampling distribution of sample mean is equal to 4 years.

(c) The shape of the sampling distribution of sample mean is approximately normal.

(d) All of these choices are true.

8. A sample of 51 observations will be taken from an infinite population. The population proportion equals 0.85.
The probability that the sample proportion will be between 0.9115 and 0.946 is

(a) 0.8633

(b) 0.6900

(c) 0.0819

(d) 0.0345

9. Bowl A contains 100 red balls and 200 white balls; bowl B contains 200 red balls and 100 white balls. Let p
denote the probability of drawing a red ball from a bowl, but say p is unknown, since it is unknown whether bowl
A or bowl B is being used. We shall test the null hypothesis Ho: p = 1/3 against Hy: p = 2/3. So we draw three
[balls at random, one at a time and with replacement, from the selected bowl. Let X equal the number of red balls
draw. Which of the following rejection region is correct?

(a) Reject Hpif X > 2

(b) Reject Hpif X < 2

(c) Reject Hoif X = 2

(d) Reject Hpif X =1

10. If the level of significance of a hypothesis test is raised from .01 to .05, the probability of a Type II error

(a) will also increase from .01 to .05

(b) will not change

(c) will decrease

(d) will increase
B RA(MEA FERE B ERPT, 544 4 (27
11. Five observations are randomly selected from a discrete uniform distribution with probability function

() = 3 91“ ,Xx=—-8,(—-6+1),..,0,..,{¢ — 1),68. Find a suitable value of @ given the five observations are

3,—1,—5,2 and 1.
12. The following contingency table shows the results of a random sample of adults classified by their gender and

color preference. Suppose the sample consists 100 adults and the sample proportions are displayed in cells. If we
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want to determine whether there is no difference in the color preferences of men and women. Find the test statistic
Red Yellow Blue
Men 0.13 0.19 0.28
Women 0.07 0.11 0.22

13. Two laboratories independently test the same null hypothesis Hp: p = 100 against Hy: u> 100. Lab A uses o =
0.05, power = 0.70 when p = 105. Lab B uses a = 0.01, power = 0.50 when p = 105.

l(a) Which lab’s test is more conservative? (2pts)
(b) Which lab is more likely to miss a true effect when p = 105? (2pts)

14. The summary statistics of hourly income earned by a sample of 100 waiters at NYC are shown below. Which
of the following statements are correct?

(a) 75 is an outlier (b) 145 is an outlier (¢) The difference of maximum and minimum values is a statistic (d) The
distribution is skewed to the right

Min Q1 Q2 Q3 Max
75 114 134 141 145

15. State the central limit theorem including its assumption(s)

% = X A8(15%)

A study compares three fertilizing methods (A, B, C) on crop yield (in kg). Each fertilizing group consists of five
observations, and the summary statistics are given below.

Method Average Variance
A 78 47.5
B 84 50.0
C 89 54.5

The following regression model is applied to analyze the data:

Y=8,+B,Z,+B.Z.+¢,
where Z, and Z, are dummy variables indicating methods A and B, and method C serves as the reference
group:
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7. = {1, if method A 7 = {1, if method B
17 10, otherwise ’ 2710, otherwise °

(a)(7%) Find the estiraated regression coefficients 8,, £, and £,.
(b)(8%) Find the test statistic for Hy: £, = 5 = 0. Use « = 0.05

% v KAE(15%)

A box contains 8 white and 2 black balls. A ball is chosen randomly. Suppose you will win $2 when a black ball is
selected, and win -$1(or lose $1) when a white ball is selected. Let X denote your winnings.

(a)(2pt) Find the probability function for X

(b)(2pt) Find the expected value of X

(c)(3pt) Find the variance of X

(d)(8pt) Suppose you repeatedly play this game 50 times. Find the probability that you will lose $25

% B KA(20%)

Students taking a standa-dized 1Q test had a mean score of 100 with a standard deviation of 15. Assume that the
scores are normally distributed

(a) (7pt) If 2000 students are randomly selected, how many would be expected to have an IQ score that is less than
907 ‘

(b) (7pt) Are you likely to randomly select one student with an IQ score greater than 105 or are you more likely to
[andomly select a sample of 15 students with a mean IQ score greater than 1057 Explain your answer

(

c) (6pt) Suppose that 100 students are randomly selected and the sample mean is reported as 102. According to
his result, conduct a hypothesis testing to determine whether the mean score of IQ increases or not. Please report

p-value and use o = 0.05

FHék: &%
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Tabie I: Chi-square table
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STANDARD NORMAL TABLE (2)

002

Entries In the table give the area urdar the curve

between the mean and z slandard daviations above
the mean. For example. for z = 1.25 the area under
the curve betwearn the mean (0} and z is 0.3044.
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1 | 0.324920 | 1.000000 | 3077684 | 6313752 | 1270620 | 3182052 | 6365674 | 6366192

Z | 0288675 | 0.816497 | 1.885618 | 2919986 | 4.90265 | 696456 | 992484 | 315991

3 | 0276671 | 0764892 | 1637744 | 2353363 | 316245 | 458070 | 584091 | 12.9280

4 | 0270722 | 0.740697 | 1533206 | 2.131847 | 277645 | 374695 | 46040 | 86103

5 | 0.267181 | 0.726687 | 1475884 | 2015048 | 257058 | 336493 | 403214 | 6.8688

6 | 0264835 | 0717558 | 1439756 | 1.943180 | 2.44691 | 314267 | 370743 | 59588

7 | 0263167 | 0711142 | 1.414928 | 1894578 | 236462 | 299795 | 349348 | 54079

'8 | 0261921 | 0706387 | 1396315 | 1950548 | 230500 | 289545 | 335538 | 50413

3 | 0260055 | 0702722 | 1383028 | 1833113 | 226916 | 282044 | 324384 | 47808

10 | 0.260185 | 0699812 | 1372184 | 1812461 | 222814 | 276377 | 36927 | 45869

11 | 0259556 | 0.697445 | 1363430 | 179385 | 220089 | 271808 | 310881 | 4.4370

12 | 0259033 | 0695483 | 1356217 | 1782268 | 217881 | 268100 | 308454 | 43178

13 | 0256501 | 0693829 | 1.350171 | 1770933 | 216077 | 265021 | 201228 | 42208

16 | 0258212 | 0692417 | 1345030 | L7BI3I0 | 214479 | 262443 | 297684 | 41405

15 | 0.257885 | 0681197 | 1340606 | 1783050 | 213145 | 260248 | 294671 | 40128
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Table III: F table with a = 0.05
Denendouter Nwmeraior DF
r 1 2 3 4 3 ¢ 7 § 9 18
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