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1. (10 %) The personnel director at PCSoft, a computer software development firm, is interested in determining whether an
employee’s educational level has an effect on his or her job knowledge. An exam was given to a sample of 120 employees,
and the director would like to know whether there is a difference in exam performance among three groups: (1) those with a
high school diploma only, (2) those with a bachelor’s degree only, and (3) those with a master degree.

Rather than using
the actual scores, she rated each person’s exam performance as high, average, or low. The results of the study are:

High Average Low
Master’s degree 4 20 11
Bachelor degree 12 18 15
High School Dipoma 9 22 9

Does job knowledge as measured by the exam appear to be related to level of an employee’s education, at this particular firm?
Use . =0.05.

2. (10 %) After a television debate between two political candidates, a telephone line is open to viewers wishing to express
their opinions on whether the Democratic (D) or the Republican (R) candidate won the debate. The following sequence

represents 19 opinions of viewers in the order in which they telephoned. Using a runs test and a significance level 5%, does
the sequence indicate a nonrandom order?
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3. (10 %) Let X be the distance an employee lives from his or her job. LetY be the average time that it takes the employee to
drive to work. Data from 30 employees gave the following sample statistics.
SCP,y=8.4 - SS =9.4 SS.=12.2
(1).Find the estimate of the error variance.
(2).Find the interval in which approximately 68% of the error values should fall.

4. (10 %) Classify each of the following variables as being either qualitative or quantitative and as having nominal, ordinal,
interval, or ratio level of measurements;
(1). The time that a Chief Executive office spends at work
(2). The ordered preference that inventors have fort different investment funds for retirement purposes
(3). The state where an individual was born
(4). The average temperature for the summer months in Chicago
(5)- The ranking of computer stores with respect to their competitors, based on sales

5. (10 %) China’s one-child policy, which limits most families to one baby to restrict population growth, seems to be making
parents and grandparents in China willing to spend a larger portion of their disposable income on their children. Walt
Disney Co. has been selling the Disney Babies line of T-shirts since 1993 in China. Suppose that a market analyst believes
that these T-shirt sells for $ 7.00 (dollar equivalent to the Chinese yuan) more than a local children’s T-shirt. Suppose that
25 retail stores were randomly sampled in Shanghai and at each store, the price of a Disney Tshirt and the price of a local
children’s T-shirt were recorded. If the mean difference was $ 9.50 with a standard deviation of the differences, Sd, equal to
$ 2.80, is there sufficient evidence to support the marketing analyst’s belief? Use a significance level of 0.01.
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Appendix A
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:T‘ABLE Ad

Areas of the standard normul dlsmbutmn The entries in this luble are the probobllmes that a stundmd normal
random variable is berween 0-and z (the shaded areq).

0 =z <
SecoND DeciMAL PLACE IN 2 |
0.00 0.01 0.02 0.03 " 0.04 0.05 0.06 0.08 009
0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239" 0.0319 010359
0.0398 0.0438 0.0478 0.0517 0.0557 0.05% 0.0636- 0.0714 0.0753 -
0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 . 0.1103 0.1141
0.1179 0.1217 = 0.1255 0.1293 0.1331 0.1368 0.1406- 0.1480 Q:1517 -
0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772.. 0.1844 0.1879 -
0.1915 0.1950 0.1985 0.2019 = 0.2054 0.2088 0.2123: - 0.2190 0.2224
0.2257 0.2291 0.2324 0.2357 0.2389 0.2422 0.2454 - .- 0.2517 09549
0.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2823 .0.2852
0.2881 0.2910 0.2939 02967 - 02995 .  0.3023 03051 : 0.3106 0£.3133
03159  0.3186 03212 032381 0.3264 0.3289 0.3315.- 0.3365  0.3389
104 | 03413 0.3438 0.3461 0.3485 . 0.3508 0.3531 0.3554 0.35%7 0.3599 0.3621
1.1, | 0.3643 0.3665 0.3686 03708 v 03729 103749 03770 379 0.3810 0.3830
1.2° | 0.3849 0.3869 0.3888 0.3907 © 03925 0.3944 0.3962. 398 0.3997 - 0.4015
1.3 | 0.4032 0.4049 0.4066 0.4082  0.4099 0.4115 04131 - - .0.4147 0.4162. 0.4177
14 | 04192 0.4207 0.4222 04236 : . 04251 . 04265 04279 0.4292 0.4306 .  0.4319
15 0.4332° 04345 Q.4357 0.4370  0.4382 0.4394 04406 . 04418 04429  0.4441
16. 0.4452 0.4463 0.4474. 0.4484 0.4495 0:4505 0.4515. < 0.4525 0.4535 0.4545
1.7 0.4554 0.4564 0.4573 0.4582° 0.4591 0.4599 04608 . 04616 0.4625 0.4633
1.8 0.4641 0.4649 - 0.4656 0.4664 04671 0.4678 0.4686 014693 0.4699 0.4706'
1.9 0.4713 0.4719 0.4726 04732 . 0.4738 0.4744 0.4750 0.4756 0.4761 0.4767 -
2.0 0.4772 0.4778 0.4783 0.4788 0.4793 0.4798 0.4803. 0:4808 0.4812 0.4817
2.1 0.4821 04826 *  0.4830 0.4834 " 0.4838 0.4842 04846 . 0.4850 0.4854 0.4857
22 0.4861 0.4864 0.4868 0.4871 - 04875 0.4878 0.4881- 0.4884 0.4887 0.4890
2.3 0.4893 0.4896 0.4898 0.4901  0.4904 0.4906 0.4909 04911 0.4913 0.4916
24. 0.4918 0.4920 £.4922 04925 . 04927 0.4929 0.4931 . 0.4932 0.4934 0.4936 .
2.5 0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 - -+ 04949 0.4951 . 0.4952
2.6 0.4953 . 0.4955 _0.4956 0.4957 0.4959 0.4960 0.4961. 0.4962 0.4963 0.4964
2.7 0.4965 0.4966 0.4967 04968  0.4949 0.4970 0.4971- . (4972 0.4973 0.4974
2.8 0.4974 0.4975 04976 - 0.4977 0.4977 0.4978 0.4979 "~ 0.4979 0.4980  0.4981
2.9 0.4981 04982 . 0.4982 0.4983 0.4984 0.4984 0.4985; . 0.4585 0.4986 0.4986
3.0 0.4987 0.4987 - 0.4987 0.4988 - 0.4988 0.4989 0.4989.~ - 0.4989 0.4990 0.4990
3.1 0.4990 0.4991 04991 © 04991 - 04992 0.4992 0.4992 -  :0.4992 0.4993 0.4993
3.2 0.4993 04993 0.4994 0.4994  0.4994 0.4994 0.4994. 0.4995 0.4995 0.4995
3.3 0.4995 0.4995 0.4995 0499 04996 0:4996 0.4996. 0.4996 0.4996 0.4997
3.4 0.4997 04997 " 0.4997 04997 - 0.4997 0.4997 0.499%. 04997 0.4997 0.4998
35 0.4998
4.0 0.49997
45 0.499997
5.0° 0.4999997

Reprinted with permission from Standard Mathematical Tables, 15th ed., © CRG Press. Inc., Boca Raton, FL.
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DEGREES OF B
FREEDOM = twn t.uso . ’.ozs t.mo t.oos
1 3.078 6.314' - 12706 31.821 63.657
2 1.886 2820 .. 4.303 '6.965 9.925
3 1.638 2353 . 3182 4,541 5.841
4 1.533. 2132 . 2776 3747 4.604
5 1.476 2.018¢ . 2571 3.365 4.032
6 1.440 1.943 2.447 3.143 3.707
7 1.415 1895 | 2365 2.998 3.499
8 1.397 1.860 2306 . - 2,896 3.355
9 1.383 1.833° - 2262 . 2821 3.250
10 1.372 1812 2228 2,764 3.169
11 1.363 1.796" 2.201 2,718 3.106
12 1.356 1782 2179 2.681 3.055
13 1.350 1779 2160 2.650 3.012
14 1.345 1.761 2.145 2.624 2.977
15 1.341. 1.753 2.131 2.602 2.947
16 1.337 1746 - 2120 -2.583 2.921
17 1.333 1740 . 2110 2.567 2.898
18 1.330 1.734 . 2101 2.552 2.878
19 1.328 1,729 2.093 2.539 2.861
20 1.325 1.725 2.086 2.528 2.845
21 1.323 1.721 2.080 2,518 ©2.831
22 1.321 1.717 2.074 2.508 2.819
23 1.319 1.714 2.069 2.500 2.808
24 1.318 1.711 2.064 2.492 2.797
25 1.316 1.708 2.060. 2.485 2.787 -

26 1,315 1.706 2.056 2.479 27779
27 1.314 1.703. 2,052 . 2.473 2.771
28 1.313 1.701 2.048 2.467 2,763
29 1.311 1.699 2.045 T 2462 2.756
30 1.310 1.697 2042 - 2457 2750
35 1.306 1.690 2.030 . 2.438 2.724
40 . 1.303 1.684 2.021 2.423 2.704
50 1,299 1.676 2.009 . 2.403 2.678
60 . 1.296 1.671 2.000 . 2.390 2.660
120 1.289 1.658 1.980 2.358 2.617

® 1.282 1.645 1.960 2.326 2.576

From M. Merrington, “Table of Percentage Points of the t-Ristribution, Biometrika, 1941, 32, 300,
Reproduced by permission of the Biometrika trustees.
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Tasie A13 Random numbers.

12651 61646 11769 75100 86996  o7e69 25757 32535 07122 76763
81769 74436 02630 72310 45043 18029 07468 42341 98173 79260
36737 98863 77240 76251 00654  gasas 09343 70278 67331  gg729
82861 54371 76610 94934 72748 44104 05610 53750 95938 07485
21325 15732 24127 37431 09723  gaseg 73977 95218' 96074 42138
74146 47887 62483 23045 41480 07954 22597 60012 98866 90950
0759 64410 54179 66075 61051 75385 61378 08360 - 95046  g5547
35683 98078 02238 91540 21219 17730 87817 41705 05785 12583
79686 17969 76061 83748 55020  s3sio 41540 86492 06447 60568
70333 00201 86201 69716 78185  en15s 77930 67663 20529 75116
14042 53536 07779 04157 41172 3e473 42123 43929 50533 33457
59911 08256 06596 48416 69770 68797 56080 14223 59199 30162
62368 62623 62742 14891 39247  spoap 98832 69533 91174 57979
57520 97751 54976 48067 74509  os7sg 78494 52785 68528  g4p1s
15469 90574 78033 66885 13935 42117 71831 22961 94205  31g1g
18625 23674 53850 32827 81647 @020 00420 63555 74489  gg14y
74626 68394 88562 70745 23701 45630 65891 58220 35442 80414
11119 16518 27384 90199 70210  7mges 99546 30323 31684  p2g4s
oI 17336 48051 53674 17880 45260,  omars 49321 36191 17005
82123 91576 84221 78302 82010  3ps4r 62320 63898 23268 74083
26091 68409 60704 82067 14751 13151 93115 01437 56045  gogsT
67680 79790 48462 59278 44185 2081 76531 19580 83139 28454
15184 19260 14073 07026 25264  o@38s 27182 22557  @1501 67481
SB010 45039 57181 10238  3sa74  2msas 37444 80824 63881 3942
56425 53096 86245 32623 78858 08143 g3 42925 42815 11159
82630 84066 13502  60B42 17904 99718 63432 88642 37858 25439
14927 40900 23000 48761 44860  go4gy 31742 87142 03607 32059
28740 22505 07489 85986 74420 21744 9771 36648 35620 97949
32090 97446 03711 63824 07953 85 87089 11687 92414  g7257
05810 24058 91946 78437 34365 . 82460 12430 84754 19354 72745
21839 39837 27534 88913 49055 19218 47712 67677 51889 70926
08833 42549 93081 94051 28382 83725 72643 64233 97252 17133
8936 11130 47475 00931 91860 95372  g7edn 33856 54825 55680
620iz 91144 75478 47431 52726 30289 42411 91886 51818 78292
45171 30657 53116 04118 58301 24375  sseng 85810 ~ 18620 49108
1611 62656 60128 35600 63698 78356  508ap 22505 01692 36291
35472 63819 86314 49174 93582 73604  78g1g 78849 23096 79825
18573 08729 74091 53094 10970  8eES?  Gseet 41854 26037 53296
60866 02055 90268 82135 83644 94455  OBSED 78029 98768 71296
46043 55608 82767 60890 74646 79485 13819 98868 40857 19415
17831 09737 79473 75045 28394 79334 = 70577 38048 03607 06932
40137 03981 07585 18128 11178 32601 2794 05641 22600 86064
77776 31343 14576 97706 16039 47517 43300 59080 80392  631ag
69605 44104 40108 95635 05635 81673  sapsy 09559 23510 95875
19916 52934 26499 09821 97331 80983  s129g 36979 73509 35055
02606 58552 07678 56619 65325 30705 99582 53390 46357 13244
65183 73160 87131 35530 47946 09854 18080 02321 05809 04893
10740 98914 44916 11322 89717  s8mige 30143 52687 19420 60061
98642 89822 71691 51573 83666 61642 48683 33761 47542 238551
60138 25601 93863 25547 02654 94820  4se7o 28736 84994 13071

Reprinted with permission from A Million Ran
(New York: The Free Prass, 1955). Copyright

dom Digits with 100,000 Normal Deviates by the Rand Corporation
1955 and 1983 by the Rand Corp.
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- TasLe A6 Critical values of 2 (continued).
. DEGREES OF
FREEDOM 00 Zhso Xous Loro Loos

1 2.70554 3.84146 5.02389 6.63490 7.87944 )
2 4.60517 5.89147 7.37776 9.21034 10.5966 -
3 6.25139 7.81473 9.34840 11.3449 12.8381

4 7.77944 9.48773 11.1433 13.2767 14.8602 .

5 9.23635 11.0705 12.8325 15.0863 168.7496 - .
6 10.6446 12.5916 14.4494 16.8119 18.5476 .,
7 12.0170 14.0671 16.0128 18.4753 20.2777 .

8 13.3616 156.5073 17.5346 20.0902 21.9550

9 14.6837 16.9190 18.0228 21.6660 .23.5893

10 15.9871 18.3070 20.4831 23.2093 25.1882 .

" 17.2750 19.6751 21.9200 24.7250 26.7569

12 18.5494 21.0261 - 23.3367 26.2170 28.2995

13 19.8119 22.3621 24.7356 27.6883 29.8194

14 21.0642 23.6848 26.1190 20.1413 31.3193

15 22.3072 24.9958 27.4884 30.5779 32.8013

16 23.5418 26.2962 28.8454 31.9999. 34.2672

17 24.7690 27.5871 30.1810 33.4087 35.7185 -

18 25.9894 28.8693 31.5264 34.8053 37.1564

19 27.2036 30.1435 32.8523 36.1908 '38.5822

20 28.4120 31.4104 34.1696 37.5662 39.9968

21 29.6151 32.6705 35.4789 38.9321 41.4010

22 30.8133 33.9244 36.7807 40.2894 42.7956

23 32,0069 35,1725 38.0757 - 41.6384 44.1813

24 33.1963 36.4151 39.3641 42.9798 45.5585

25 34.3816 37.6525 40.6465 44.3141 46.9278

26 35.5631 38.8852 41.9232 45.6417 . 48.2899

27 36.7412 40.1133 43.1944 46.9630 49.6449

28 37.9159 41.3372 44,4807 48.2782 50.9933

29 39.0875 42.5569 45.7222 49.5879 52.3356

30 40.2560 43.7729 46.9792 50.8922 53.6720

40 51.8050 55.7585 58.3417 63.6907 66.7659

50 63.1671 67.5048 71.4202 76.1539 79.4800

60 74.3970 79.0819 83.2076 88.3794 91.9517

70 85.5271 90.5312 95.0231 100.425 104.215

80 96.5782 101.879 106.629 112.329 116.321

9 107 565 113.145 118.136 124,116 128.229

100 118.498 124.342 129,561 135.807 140.169






