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Notes: Please round to the nearest hundredths (the 2™ decimal) in your calculation, unless stated otherwise. In making statistical

inferences, clearly specify the hypothesis, test statistics, decision rules, and the conclusions derived from your tests. If needed,
use the most appropriate table to find the critical values. ¥+ 3% X/ & & 5T o

1. [15%] Calculate the interquartile range and standard deviation of the following sample data: 76, 64, 75, 68, 66, 74, 63, 72,
74, 66,775,778, 76, 67,79, 75.

2. [15%] A random sample of 60 observations from a normally distributed population possesses a mean equal to 37.2 and a
standard deviation equal to 4.3.
(a) Please find a 95% confidence interval for p.
(b) What do you mean when you say that a confidence coefficient is 0.95?
(c) What happens to the width of a confidence interval as the value of the confidence coefficient is decreased while the sample
size is held fixed?

3. [10%] A statistician reported to a car insurance company a confidence interval for the proportion (p) of convertible cars that
had been involved in major accidents during the past year. The 95% confidence interval for p was reported to be the interval
from 0.16 to 0.44.

(a) What is the statistician’s estimate of p?

(b) Approximately what sample size did the statistician use?

4. [30%] Based on the following 10 pairs of data:

X 6 -3 4 3 -2 -4 0 -1 -5 2
Y 10 1 8 7 1 2 5 3 2 6

and assuming the following linear regression model, Y = a + BX + &, where & has zero mean and variance equal to o?.

Please answer the following questions:

(a) Compute the least-squares point estimator of o and f3.

(b) Compute the coefficient of determination.

(¢) Calculate the variance estimates for f3.

(d) With 10% significance level, test the hypothesis “H,: 02 = 1”. Explain your answer in details.

5. [15%] Suppose an employer randomly selects three new employees from a total of ten applicants, six men and four women.
Let X be the number of women who are hired.
(a) Find the mean and variance of X.
(b) Find the probability that no women are hired.
(¢) Find the probability that 2 women and 1 man are hired.

6. [15%] Two groups of people are surveyed. In a sample of 55 drivers who are single people, they drive, on average, 79 miles
per week for trips. In a sample of 70 married people, they drive, on average, 67 miles per week for trips. The sample standard
deviations are 16 and 8 miles, respectively. At o = 0.01, can it be concluded that single people do more driving for trips than

married people? Explain your answer in details.
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Table 1

STANDARD NORMAL DISTRIBUTION TABLE

Entries represent Pr(Z < z). The value of z to the first decimal is given in the left column. The second
decimal 1s given 1 the top row.

z 8.00 0.01 0.02 0.03 .04 0.05 D.06 0.07 C.08 Q.08
0.0 0.5000 0.5040 0.5080  0.5120 0.5160 0.5199 0.5235 0.5279 0.53159 0.5359
o1 {.5398 0.5438 0.5478 0.5517 0.5557 0.5556 0.5636 Q.5675 0.5714 0.5753
0.2 {.5733 0.5832 0.5871 0.5910 0.5248 0.5987 0.6026 0.6064 0.6103 0.6141
0.3 0.6179 0.6217 06255 0.6283 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879

0.5 {.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.71%0 0.7224
0.6 0.7257 0.7291 0.7324 .7357 0.7389 0.7422 0.7454 0.7486 0.75317 0.754%
0.7 4.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852
0.8 0.7881 0.7910 0.7839 0.79567 0.7995 0.8023 0.8051 0.8078 0.8106 0.8123
0.9 (.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389

1.0 0.8413 0.8438 0.8461 0.8485 0.8508 £0.8531 0.8554 0.8577 0.8599 0.8621
11 {0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 Q.87390 0.8810 D.8330
1.2 (.8849 0.886% {.,8888 0.8907 (.8925 0.8944 0.8962 0.8380 0.8997 0.9015
13 0.8032 0.8045 0.9066 0.9082 0.9039 0.9115 0.9131 0.9147 0.9162 6.5177
1.4 0.9192 0.9207 0.9222 0.523¢6 0.9251 0.9265 0.927% 0.9292 0.5306 0.9315

1.5 0.9332 {.9345 0.9357 4.85370 0.9387 0.9394 0.9406 (0.9418 0.9429 0.9441
1.6 (.9452 0.9463 0.9474 0.9484 0.9495 0.8505 0.3515 0.9525 0.89535 0.9545
1.7 0.9554 0.5564 0.8573 0.9582 0.9551 0.9599 0.9608 0.9616 0.92625 0.9633
1.8 0.9641 0.89649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.5699 0.9706
1.2 0.9713 0.971% 09726 0.9732 0.9738 0.9744 0.9750D Q.9755 0.9761 0.9767

2.0 0.8772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.5812 0.9817
2.1 0.9821 0.9826 0.8830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.5857
2.2 0.9861 G.5864 0.5868 0.9871 (.9875 .9878 0.9881 0.9884 C.9887 0.9830
2.3 0.3893 0.9896 0.9898 0.9901 0.9504 0.9306 0.9909 09511 0.9913 0.9916
2.4 0.5918 0.9920 09922 (.5925 0.9927 0.89929 0.9931 (.9532 02,9934 0.9936

2.5 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952
2.6 .5953 0.9955 0.9956 0.9957 0.93859 0.9960 0.9961 0.9962 0.9963 0.9364
2,7 0.9965 0.9966 0.9957 0.9568 0.9969 0.9970 0.9971 0.5972 0.2973 0.8974
2.8 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981
2.8 0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.95985 0.9985 0.9986 0.9986

0 (.9987 0.9987 0.9987 0.9988 0.9988 (0.9989 0.9989 0.9989 0.85%90 0.8950
1 0.9930 0.9991 0.9991 0.95991 0.9592 0.9992 0.9932 0.9992 0.99493 0.8593
3.2 0.9993 0.9593 0.9994 (.5994 0.9594 0.9994 0.9994 (0.9995 0.9995 0.9835
3 0.9995 0.9995 0.8935 0.9996 0.9896 0.9596 0.8995 0.9596 0.9996 0.9997
4 0.9987 0.9997 0.9997 0.9597 0.9957 0.9997 0.9597 0.9597 0.9957 0.9998

3.5 (.9938 0.9998 0.9998 0.9598 0.9398 0.99398 0.99298 0.9998 6.9998 0.59988
3.6 0.9998 0.99%8 0.9299 0.9999 0.9999 0.9999 0.99399 0.9399 0.9959 0.9999
3.7 {.9999 0.9999 0.9959 4.599% 0.89389 0.8399 0.9999 0.9599 0.9999 0.9999
3.8 (.59393 0.999% .9339 0.93949 0.9999 0.9939 0.9932 0.9999 0.99%9 0.9993%
3.9 1.0000 1.0000 1.0000 1.6000 1.0000 1.0000 1.00600 1.0006 1.0600 1.0000
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Table 2
tDISTRIBUTION TABLE
Entries provide the solution to Pr(f > 1,) = p where 1 has a ¢ distribution with the indicated degrees
of freedom.

df to 100 tnesa foozs tonio to.005

1 3.0777 6.3138 12,7062 31.8205 63.6567

2 1.8856 2.9200 4.3027 6.9646 9.5248

3 1.6377 2.3534 3.1824 45407 5.8409

4 1.5332 2.1318 2.7764 3.7469 4.5041

5 1.4759 2.0150 2.5706 3.3649 4.0321

G 1.4398 1.8432 2. 4469 3.1427 3.7074

7 1.4149 1.88446 2.36456 2.9980 3.4995

] 1.3968 1.8595 2.3060 2.8565 3.3554

9 1.3830 1.8331 2.2622 2.8214 3.2458

10 1.3722 1.8125 2.2281 2.7638 3.1693

11 1.3634 1.7859 2.2010 27181 3.1058

12 1.3562 1.7823 2.1788 2.6810 3.0545

13 1.3542 1.770% 2.1604 2.6503 3.0123

14 1.3450 1.7613 2.1448 2.6245 2.9768

15 1.3406 1.7531 2.1314 2.6025 2.8467

16 1.3368 1.7459 2.1198 2.5835 2.9208

17 1.3334 1.7396 2.1098 2.5669 2.8982

18 1.3304 1.7341 2.1005 2.5524 2.8784

1% 1.3277 1.7291 2.0530 2.5395 2.8609

20 1.3253 1.7247 2.0860 2.5280 2.8453

21 1.3232 1.7207 2.07%6 25176 28314

22 1.3212 1.7171 2.073% 2.5083 2.8188

23 1.3195 1.7139 2.0687 2.4599 2.8073

24 1.3178 1.7109 2.0639 2.4922 2.7969

25 1.3163 1.7081 2.0595 2.4851 2.7874

25 1.3150 1.7056 2.0555 2.4786 2.7787

27 1.3137 1.7033 20518 2.4727 2. 7707

28 1.3125 1.7011 2.0484 2.4671 2.7633

29 1.3114 1.6591 2.0452 24620 2.7564
infinity 1.2816 1.6449 1.9600 2.3263 2.575§
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Table 3

Diegrees of
Freedom
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Chi-Square (y*) Distribution
Area to the Right of Critical Value

F4R
B OFT %A

0995 - 099 0975 095  0.90 0.10 0.05 0025 0.01 0.005
— — {.001 (0.004 0016 2.706 3841 5.4 6.635 7187
{.010 0.020 04.051 0.103 0211 4,605 5.901 7.378 92140 10597
0072 (L115 {218 0.352 0.584 6.251 7818 4.348 11.345 12838
0.267 (.397 {484 0.711 1.064 71779 Q488 11,143 13277 14 864
0412 3.554 {1831 1.145 1.610 9,236 11.07M 12.833 15.084 16750
0.676 L.B72 1.237 1.638 2204 18.645 12.592 14,440 16812 1R.548
LOBG . 1.239 1690 2167 ‘ 2.833 12H7 14067 16013 1B478 20278
1.344 1.6d6 2A80 - . 2.733 3490 13.362 15,507 17,535 20,000 21.955%
1.735 2088 27000 3325 4.168 14.684 16.919 18023 21.666 231.589
2.156 2.558 3.247 3.040 4.865 15.987 18407 20483 23200 25188
2603 30583 3818 4575 5578 17.275 19.675 21.920 24725 26757
31074 3.57% 4404 5.226 6.304 18.549 21.026 23.337 26217 25200
3565 4,107 5.008 5.8G72 7.042 19.812 22.362 24.736 27688 20 819
4.075 4 660 5.629 6571 7.796G 21064 23685 26110 20141 31319
4.601 5.220 H.262 7.261 8.547 22307 24 996 27488 ).578 32,804
5.142 » S.B12 R0 7.962 2312 1542 26,296 2R.B45 32.000 34267
85.6U7 £.408 T.564 ‘8672 10,085 - 24769 X1.587 3019 33400 ENNEE
6.265 OGS 8231 e G.300 10.865 25989 2R.Be% 315826 34805 37136
6844 7.633 £.907 10,117 11.651 27204 3144 32852 36,101 IRIR2
T.434 8.260 9.501 10.851 12.443 A2 31410 RER V] 37.566 30.997
8034 B.R897 10.283 11.501 13.240 28615 2671 35479 318932 £1.401
8643 9,542 1{(1.OR2 12.334 14.042 30.812 33,924 36.781 401,289 42. 796
Q260 10.196 11.689 13.001 14 848 32,007 35172 38.0% 41.63R 44 181
9 886 1856 £2.401 13,848 15.659 33196 36415 30,364 42,980 45550
10,520 11.524 13,120 14.611 16473 34,382 37652 40,646 44.314 46,928
31160 12.198 13844 15.379 17292 35.563 38885 41.923 45642 487,390
TLBOR 12879 14.573 14151 18114 36741 40,113 £3.194 46,863 49,645
12,451 11565 15308 18492R 18.935 37.816 £1.337 44,461 48.278 50.993
13120 0 14.257 168047 17,708 19.768 30087 425587 45722 40 588 52.336
137987 14054 16791 18,493 205049 40.256 A3 773 46,979 S0.892 53672
20707 32164 24433 26.509 23051 51.805 55758 A%.342 63.601 66.760
F7.901 29,707 32 357 34. 764 37.689 63.187 67.505 T1.420 To.154 TG40
35,534 37.485 ).482 43,188 46.459 74397 TEH082 831.298 8R.379 41.952
43,775 45442 48 T8 51.739 55329 85.527 91531 95.4523 100.425 104215
51.172 53.540 57.153 60.391 64278 26,578 131,879 106.629 112.329 116.321
59,186 61.754 65647 69.126 73201 107.565% 113,145 118136 124,116 128394
67.328 TO.065  T4222 Tr92G £2.358 118,468 124342 124561 135.807 140.169
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