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1. (10 points in total, 5 for each) (Two cold tablets (C) are unintentionally placed in a box containing two

aspirin tablets (A). The four are identical in appearance. One tablet is selected at random from the box and
is swallowed by the first patient. A tablet is then selected at random from the three remaining tablets and is
swallowed by the second patient. Define the following events as specific collections of simple events:

(a). The sample space S (call these four tablets as Cy, (5, A4 and 4,).

(b). Find the probability that an event A that neither patient obtained a cold tablet.

2. (10 points in total, 5 for each) Suppose that a certain disease is present in 10% of the population, and that

4.

there is a screening test designed to detect this disease if present. The test does not always work perfectly.
Sometimes the test is negative when the disease is present, and sometimes it is positive when the disease is
absent. The test accuracy table below shows the proportion of times that the test produces various results.

Test Is Positive (P) Test Is Negative (N)
Disease Present (D) 0.08 0.02
Disease Absent (DY) 0.05 0.85

(a). Use the definition of conditional probability to find P(D|N).
(b). Find the probability of a false positive, that the test is positive, given that the person is disease-free.

. (35 points in total, 5 for each) Suppose that college faculty with the rank of assistant professor earn an

average of $71,802 per year with a standard deviation of $4000 in the United States. A random sample of

60 assistant professors was selected from a database for all universities.

(a). Please define the population of interest in this question.

(b). Explain what is a sampling distribution of a mean?

(c). Explain what is Central Limit Theorem?

(d). Describe the sampling distribution of the sample mean £, specifically, the mean and standard deviation
(Hint: ‘\/@ =7.75).

(e). Within what limits would you expect the sample average to lie, with probability .957

(f). Calculate the probability that the sample mean X is greater than $73,0007

(g). If your random sample actually produced a sample mean of $73,000, would you consider this unusual?
What conclusion might you draw?

(10 points in total) Suppose that the word-association experiment is conducted using eight people as blocks
and making a comparison of reaction times within each person; that is, each person is subjected to both
stimuli in a random order. The reaction times (in seconds) for the experiment are as follows:

Person 1 2 3 4 5 6 7 8
Stimulus 1 3 1 1 2 1 2 3 2
Stimulus 2 4 2 3 1 2 3 3 3

Comment on the use of paired observations to estimate the difference between two population means
rather than estimation based on independent random samples selected from the two populations (unpaired
design). Why is a paired experiment often preferable? Explain.
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5. (20 points in total, 5 for each) A statistics instructor is interested in applying a simple regression to test
whether students’ performance in the midterm exam (x, midterm exam scores) is associated with their
performance in the final exam (y, final exam scores), and the data is as follows:

Midterm exam - Final exam Midterm exam Final exam
Student Student
scores scores scores scores
1 100 98 11 88 84
2 96 97 12 92 93
3 88 88 13 68 57
4 100 100 14 84 84
5 100 100 15 84 81
6 96 78 16 88 83
7 80 68 17 72 84
8 68 41 18 88 93
9 92 90 19 72 57
10 96 94 20 88 83
The linear regression of final exam score (Final) on midterm exam score (Midterm) is:
Final = —26.8 4+ 1.26Midterm
where the standard error of the slope is 0.168.
(a) First indicate the null and alternative hypotheses for this research question.
(b) Construct a 95% confidence interval for the slope Discuss how the critical value of the confidence
interval are determined.
(c) Interpret the meaning of the slope estimated, and test the hypothesis that f = 0 at the 5% level of
significance.
(d) Ideally, how the plot of residuals should look like? Explain.

6. (15 points in total) A survey was conducted to determine student, faculty, and administration attitudes
about a new university parking policy. The distribution of those favoring or opposing the policy is shown in
the table. Do the data provide sufficient evidence to indicate that attitudes about the parking policy are
independent of student, faculty, or administration status?

Student Faculty Administration
Favor 252 107 43
Oppose 139 81 40
Appendix:

Table 1: Standard Normal Distribution Table
Table 2: t-distribution Table
Table 3: Chi-square distribution Table
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Table 1: Standard Normal Distribution Table

z .00 .01 .02 .03 .04 .05 .06 07 .08 .09
—-34 .0003 .0003 .0003 .0003 .0003 .0003 0003 .0003 .0003 .0002
-33 .0005 .0005 .0005 0004 .0004 .0004 0004 .0004 0004 .0003
—3.2 .0007 .0007 .0006 .0006 0006 .0006 .0006 .0005 .0005 .0005
-3.1 0010 .0008 0005 .0009 0608 .00C8 0008 .0008 .0007 .0007
—-3.0 0013 .0013 0013 .0012 .0012 0011 0011 0011 .0010 0010
-29 0019 0018 0017 0017 0016 0016 0015 0015 0014 0014
-2.8 0026 .0025 0024 .0023 0023 .0022 0021 .0021 .0020 0019
-2.7 0035 .0034 0033 .0032 .0031 .0030 0028 .0028 0027 .0026
-2.5 0047 .0045 .0044 .0043 0041 .0040 .003% .0038 .0037 .0036
—-2.5 .0062 0060 .005% .0057 .0055 .0054 .0052 0051 .0043 .0048
~24 0082 .0080 0078 0075 .0073 .0071 0069 .0068 0066 0064
-2.3 0107 0104 0102 .00%9 0096 .00%4 0091 .0088 0087 .0084
~2.2 0135 0136 0132 .0129 0125 0122 0119 0116 0113 RONREY
-2.1 0178 .0174 0170 .0166 0162 .0158 0154 0150 0146 .0143
-2.0 0228 0222 0217 0212 0207 .0202 0197 0192 0188 0183
-1.9 0287 .0281 0274 0268 0262 .0256 0250 0244 0238 0233
-1.8 0359 .0351 .0344 .0336 0329 .0322 0314 .0307 0301 .0254
—-1.7 0446 .0436 0427 .0418 0409 .0401 0392 .0384 0375 .0367
-1.6 0548 .0537 0526 .0516 0505 .0485 .0485 0475 0465 {0455
-15 0668 .0655 .0643 .0630 0618 .0606 0594 .0582 0571 .055%
—-1.4 .0808 - .0793 0778 .0764 0749 0735 0722 .0708 0684 .0681
-1.3 .0968 .0951 0934 .0918 09801 .0885 0865 .0853 0838 .0823
—-1.2 151 1131 112 1093 1075 1056 .1038 4020 1003 .0885
-1 1357 1335 1314 1292 A271 1251 1230 1210 1180 1170
—-1.0 1587 .1562 15389 1515 1492 1469 1446 1423 . 1401 REY
-0.9 1841 1814 17838 1762 1738 4711 1685 1660 1635 1611
-038 2119 2090 2061 2033 2005 977 .1849 1922 1894 1867
0.7 2420 .2389 .2358 2327 2256 2266 2236 2206 2177 2148
-0.6 2743 2709 2676 .2643 2611 .2578 2546 2514 2483 2451
—-0.5 3085 3050 3015 .2881 2546 2912 2877 2843 2810 2776
-0.4 3446 .3409 3372 3336 3300 3264 3228 3192 3156 3121
~0.3 3821 .3783 3745 3707 .3669 3632 .3594 .3557 3520 .3483
-0.2 A207 4168 4129 4090 A052 A3 .3974 3936 .3897 .3859
-1 4602 4562 4522 4483 4443 A404 4364 A325 4286 A247
-¢.0 .5000 4960 4920 4880 4840 4801 4761 A721 A681 4641
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Table 2: tdistribution Table

df tio0 tos0 tozs foto toos df
1 3.078 6.314 12.706 31.821 63.657 1
2 1.886 2.920 4.303 6.965 9.925 2
3 1.638 2.353 3.182 4.541 5.841 3
i} 1.533 2.132 2.776 3.747 4,604 4
5 1.476 2.015 2.571 3.365 4.032 5
6 1.440 1.943 2.447 3.143 3.707 &
7 1.415 1.895 2.365 2.9G8 3.499 7
8 1.397 1.860 2.306 2.8%¢6 3.355 8
9 1.383 1.833 2.262 2.821 3.250 9
10 1.372 1.812 2.228 2.764 3.169 10
11 1.363 1.796 2.201 2.718 3.106 11
12 1.356 1.782 2.179 2.681 3.055 12
13 1.350 1.771 2.160 2.650 3.012 13
14 1.345 1.761 2.145 2.624 2977 14
15 1.341 1.753 2.131 2.602 2.947 15
16 1.337 1.746 2.120 2.583 2.921 16
17 1.333 1.740 2.110 2.567 2.898 17
18 1.330 1.734 2101 2.552 2878 18
19 1.328 1.729 2.093 2.539 2.861 19
20 1.325 1.725 2.086 2.528 2.845 20
21 1.323 1.721 2.080 2.518 2.831 21
22 1.321 1.717 2.074 2.508 2.819 22
23 1.31¢9 1.714 2.069 2.500 2.807 23
24 1.318 1.711 2.064 2.492 2.797 24
25 1.316 1.708 2.060 2.485 2.787 25
26 1.315 o 1.706 2.056 2.479 2779 26
27 1.314 1.703 2.052 2.473 2771 27
28 1.313 1.701 2.048 2.467 2.763 28
29 1.311 1.699 2.045 2.462 2756 29
o 1.282 1.645 1.960 2.326 2.576 oG
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Table 3: Chisquare distribution Table

df X.péss X.zggo A’.%;?s ’2950 )(.2900
1 0000393 0001571 .0009821 .0039321 0157908
2 .0100251 .0201007 .0506356 .102587 210720
3 0717212 114832 215795 .351846 584375
4 263990 287110 484419 F10721 1.063623
5 411740 554300 831211 1.145476 1.61031
6 675727 872085 1.237347 1.63539 2.20413
7 989265 1.235043 1.68987 2.16735 2.83311
3 1.344419 1.646482 2.17973 2.73264 3.48954
g 1.734926 2.087912 2.70039 3.32511 4.16816
10 2.15585 2.55821 3.24687 3.54030 4.86518
" 2.60321 3.05347 3.81575 457481 5.57779
12 3.07382 3.57056 4.40379 5.22603 6.30380
13 3.56503 4.10691 5.00874 5.89186 7.04150
14 4.07468 4.66043 5.62872 6.57063 7.78953
15 4.60094 5.22935 6.26214 7.26094 8.54675
16 5.14224 5.81221 6.90766 7.96164 931223
17 5.69724 6.40776 7.56418 8.67176 10.0852
18 6.26481 7.01491 8.23075 9.38046 10.8649
19 6.84398 7.632732 8.90655 10.1170 11.6509
20 7.43386 8.26040 8.59083 10.8508 12.4426
21 8.03366 8.89720 10.28293 11.5913 13.2396
22 8.64272 8.54249 10.9823 12.3380 14.0415
23 9.26042 10.19567 11.6885 13.0905 14.8479
24 9.88623 10.8564 12.4011 13.8484 15.6587
25 10.5197 11.5240 13.1197 14.6114 16.4734
26 11.1603 12.1981 13.8439 15.3791 17.2919
27 11.8076 12.8786 14,5733 16.1513 18.1138
28 12.4613 13.5648 15.307% 16.9279 18.9392
29 13.1211 14,2565 16.0471 17.7083 18.7677
30 13.7867 14.9535 16.7908 18.4926 20.5992
40 20,7065 22.1643 24,4331 26.5093 29.0505
50 27.9907 297067 32.3574 34.7642 37.6886
60 35.5346 37.4848 40.4817 43.1879 46.4589
70 43.2752 45,4418 487576 51.7393 55.3290
80 51.1720 53.5400 57.1532 60.3915 64.2778
S0 58.1963 61.7541 £65.6466 69.1260 73.2812

100 67.3276 70.0648 742219 77.9295 82.3581
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Table 3: Chi-square distribution Table (Conti.)

)(.21 oo ,X’.zoso X%zs X;)bm }{.%os df
2.70554 3.84146 5.02389% 6.63490 7.87944 1
4.60517 5.99147 7.37776 9.21034 10.5966 2
6.25139 7.81473 9.34840 11.344% 12.8381 3
7.77844 948773 11.1433 13.2767 14.8602 4
B.23635 11.0705 12.8325 15.0863 16.7496 5

10.6446 12.5916 14.4494 16.8119 . 18.5476 6
12.0170 14.0671 16.0128 18.4753 202777 7
13.3616 15.5073 17.5346 20.0802 21.9550 8
14.6837 16.9190 19.0228 21.6660 23.5893 9
15.8871 18.307C 20,4831 23.2093 25,1882 10
17.2750 12.6751 21.9200 24.7250 26.7569 i1
18.5484 21.0261 23.3367 26.2170 28.2995 12
18.8119 22.3621 24.7356 27.6883 29.8194 13
21.0642 23.6848 26.1190 291413 31.3193 14
22.3072 24,9958 27.4884 30.5778 32.8013 15
235418 26.2962 28.8485 31.9999 342672 16
24.7690 27.8571 301910 33.4087 35,7185 17
256804 28.8693 31.5264 34.8053 37.1564 18
27.2036 30.1435 32.8523 36.1908 38.5822 19
28.4120 31.4104 34.1696 37.5662 39,9268 20
29.6151 32.6705 35.4789 38.9321 41.4010 21
308133 33.9244 36.7807 40.2894 42.7956 22
32.0069 35.1725 38.0757 41.6384 441813 23
33.1963 36.4151 39.3641 42.9798 455585 24
343814 37.6525 A0.B4A6S 44,3141 46,9278 25
35.5631 38.8852 479232 456417 48.2899 26
26.7412 40.1133 43.1944 46,9630 49,6449 27
37.9159 413372 A4 ABGY 48.2782 50.9933 28
359.0875 42.5569 457222 49,5879 52.3356 29
40.2560 A37729 46.9792 50.8922 53.6720 30
51.8050 55.7585 59.3417 63.6807 £66.7659 40
63.1671 67.5048 71.4202 .76.1539 79.4900 50
74.3970 79.0819 83.2876 88.37%4 91.9517 60
8R.5271 90.5312 95.0231 100.425 104.215 Fil;
96.5782 101.879 106.629 112.329 116.321 8¢
107.565 113.145 118.136 124.116 128.299 ad
118.498 124.342 129.561 135.807 143.1659 100




