S ELHEAE AL EFEE LI A F R
LR c 42104220 HE B HILB S ER T T LA
B8 &g RA

$—8 H=E

LARME A > Bpst 100 5 -
2HARARAR - TREBRMES > FbhA -
| 32N B RN BLLREZERMAES SRR THL -

MAENEAR —#wAl FRELERARRFELELEREL  RA
5

E@BERPHy WwEEL  F4MRE4L oMK TE -

—

Suppose you want to use the Kruskal-Wallis H-test compare the probability distributions
of three populations. The following are independent random samples selected from the

three populations:
I 23 49 55 58 62 66 79 88
il 16 19 29 30 31 33 40

m 75 75 78 96 98 102

(1) Please specify the null and alternative hypotheses you would test, and the rejection
region you would use for your hypothesis testing. (o = 0.01) (10%)
(2) Conduct the test at o = 0.01. (10%)

2. A corporate bond rating service has three rating categories (A, B, and C). Suppose that in
the past year, of the corporate bonds issued throughout the country, 70% were rated A,
20% were rated B, and 10% were rated C. Of the corporate bonds rated A, 50% were
issued by service industry companies, 40% by financial industry companies, and 10% by
high-tech industry companies. Of the corporate bonds rated B, 60% were issued by service
industry companies, 20% by financial industry companies, and 20% by high-tech industry

i

companies. Of the corporate bonds rated C, 90% were issued by service industry
companies, 5% by financial industry companies, and 5% by high-tech industry companies.
(1) If anew corporate bond is to be issued by a company of service industry, what is the
probability that it will receive an A rating? (10%)
(2) What proportion of the corporate bonds are issued by service industry companies?
(10%)
(3) What proportion of the corporate bonds are issued by financial industry companies?
(10%)

3. Apersonal computer (PC) repair service wished to study the effect of PC brand and
service center on the repair time measured in minutes. Three PC brands (A, B, C) were
specifically selected for analysis. Three service centers were also selected. Each service
center was assigned to a particular repair on two PCs of each brand. The results were as

follows:
PC Brands

Service Centers A B C
1 57 48 67

52 39 59

2 43 52 58

51 61 64

3 37 50 65

46 44 69

At the 0.05 level of significance
(1) Isthere an effect due to service centers? (10%)
(2) Is there an effect due to PC brand? (10%)
(3) Is there an interaction effect due to service center and PC brand? (10%)

4. Suppose we desired to test Ho: u=75 against Ha: n<75 using o = 0.10. The population in
question is uniformly distributed with standard deviation 15. A random sample of size 49
will be drawn from the population.

(1) If p were really equal to 70, what is the probability that the hypothesis test would lead
the investigator to commit a Type II error? (10%)
(2) What is the power of this test for detecting the alternative H,: p=707 (10%)
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2] 00 [ o1 | 02 ] 03 [ 04 [ 05] 06 | 07 [ 08 [ .09 |
0.0 [ .0000 | .0040 [ .0080 | 0120 | .0160 [ .0199 | .0239 | 0279 | 0319 | 0359
0.1 | .0398 | 0438 | .0478 | .0517 | .0557 | .0596 | 0636 | .0675 | .0714 | 0753
02 | 0793 | 0832 | .0871 | .0910 | .0948 | .0987 | .1026 | .1064 | .1103 | .1141
03 | 1179 | 1217 | .1255 | .1293 | .1331 | .1368 | .1406 | .1443 | 1480 | .1517
0.4 | 1554 | 1591 | 1628 | 1664 | .1700 | .1736 | .1772 | .1808 | 1844 | .1879
0.5 | 1915 | 1950 | .1985 | 2019 | 2054 | 2088 | 2123 | 2157 | 2190 | 2224
0.6 | 2257 | 2291 | .2324 | 2357 | 2389 | 2422 | .2454 | 2486 | 2517 | 2549
0.7 | 2580 | 2611 | 2642 | 2673 | 2704 | 2734 | 2764 | 2794 | 2823 | 2852
0.8 | 2881 | 2910 | .2939 | 2967 | 2995 | 3023 | .3051 | .3078 | 3106 | 3133
0.9 | 3159 | 3186 | 3212 | 3238 | 3264 | .3289 | 3315 | 3340 | 3365 | 3389
1.0 | 3413 | 3438 | 3461 | .3485 | 3508 | 3531 | .3554 | .3577 | 3599 | 3621
1.1 3643 | 3665 | 3686 | 3708 | .3729 | .3749 | 3770 | .3790 | 3810 | 3830
1.2 | .3849 | 3869 | .3888 | .3907 | .3925 | 3944 | .3962 | .3980 | .3997 | 4015
1.3 | 4032 | 4049 | 4066 | 4082 | 4099 | A115 | 4131 | 4147 | 4162 | 4177
14| 4192 | 4207 | 4222 | 4236 | 4251 | 4265 | 4279 | 4292 | 4306 | 4319
1.5 | 4332 | 4345 | 4357 | 4370 | 4382 | 4304 | 4406 | 4418 | 4429 | 4441
1.6 | 4452 | 4463 | 4474 | 4484 | 4495 | 4505 | 4515 | 4525 | 4535 | 4545
17 | 4554 | 4564 | 4573 | 4582 | 4591 | 4599 | 4608 | 4616 | 4625 | 4633
1.8 | 4641 | 4649 | 4656 | 4664 | 4671 | AG78 | 4686 | 4693 | .4699 | 4706
1.9 | 4713 | ATI9 | 4726 | 4732 | 4738 | 4744 | 4750 | 4756 | 4761 | 4767
20 | 4772 | 4778 | 4783 | 4788 | 4793 | 4798 | 4803 | 4808 | 4812 | 4817
2.1 | 74821 | 4826 | 4830 | 4834 | 4838 | 4842 | 4846 | 4830 | .4854 | 4857
22| 4861 | 4864 | 4868 | 4871 | 4875 | 4878 | 4881 | 4884 | 4887 | 4890
2.3 | 4893 | 4896 | 4898 | 4901 | 4904 | 4906 | 4909 | 4911 | 4913 | 4916
24 | 4918 | 4920 | 4922 | 4925 | 4927 | 4929 | 4931 | 4932 | 4934 | 4936
25 | 4938 | 4940 | 4941 | 4943 | 4945 | 4946 | 4948 | 4949 | 4951 | 4952
2.6 | 4953 | 4955 | 4956 | 4957 | 4959 | 4960 | .4961 | 4962 | 4963 | 4964
27| 4965 | 4966 | 4967 | 4968 | 4969 | 4970 | 4971 | 4972 | 4973 | 4974
2.8 | 4974 | 4975 | 4976 | A9T7 | 4977 | 4978 | 4979 | 4979 | 4980 | 4981
2.9 | 4981 | 4982 | 4982 | 4983 | 4984 | 4984 | 4985 | 4985 | 4986 | .4986
3.0 | 4987 | 4987 | 4987 | 4988 | .4988 | 4989 | 4980 | 4980 | 4990 | 4990
3.1 [ 4990 | 4991 | 4991 | 4991 | 4992 | 4992 | 4992 | 4992 | .4993 | 4993
3214993 | 4993 | 4994 | 4994 | 4994 | 4994 | 4994 | 4995 | 4995 | 4995
3.3 | 4995 | 4995 | 4995 | 4996 | 4996 | 4996 | 4996 | 4996 | 4996 | 4997
3.4 | 4997 | 4997 | 4997 | 4997 | 4997 | 4997 | 4997 | 4997 | 4997 | 4998
3.5 | A998 | 4998 | 4998 | 4998 | 4998 | 4998 | 4998 | 4998 | 4998 | 4998

F distribution critical values

Degrees of freedom in the numerator

Denominator degrees of reedom

p 1 2 3 4 5 [ 7 3 9

(XD 8§33 9.00 9.16 9.2% 929 9.33 9.33 9.37 938

0.05 1851 1900 196 1925 1930 1933 1935 1937 1938

2 0025 | 3831 3900 3907 3925 3930 3933 3936 3937 3939
0.01 | 9850  99.00 9947 9925 9930 9933 9936 9937  99.39
0.001 | 99850 999.00  999.17 999.25 99930 99933 99936 99937 999.39

0.1 534 .46 5.39 5.34 331 5.28 527 5.25 5.24

0.05 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81
300025 1744 1604 1544 1510 1488 1473 1462 1454 1447
0.01 3412 3082 2046 2871 2824 2791 2767 2749 2733
0.001 | 167.03 14850 141011 13710 13458 13285 13158 13062 12986

0.1 4.54 4.32 4.19 4.11 4.05 4.01 3.98 3.93 3.94

0.05 7.7 694 6.59 6.39 6.26 6.16 6.09 6.04 6.00

4 00251 1222 1065 9.98 9.60 9.36 9.20 9.07 8.98 8.90
(.01 2020 18.00 16.69 15.98 1552 1321 14.98 14.80 {4.66

0.001 | 7414 6125 5618 5344 5171 5053 4966 49.06 4847

0.1 4,06 3.78 3.62 3.52 3.45 3.40 3.37 334 3.32

0.05 6.61 379 341 519 5.05 4.95 4.88 4.82 477
50025 1001 8.43 776 7.39 7.15 6.98 6.85 6.76 6.68
0.01 1626 1327 1206 1139 1097 1067 1046 1029 1016

0001 | 4718 3712 3320 3109 2975 2883 2816 27.65  27.24

0.1 378 346 329 38 311 3.03 3.0 2.98 2.96

Q.05 5.99 5.4 4.76 4.53 439 4.28 4.21 4.15 4.10

6 0025 8.81 7.26 6.60 6.23 5.99 5.82 5.76 5.60 5.52
0.01 1378 1092 9.78 9.15 875 8.47 826 8.10 7.98

0001 | 355t 27.00 2370 2192 2080 2003 1946  19.03 1869

.1 339 3.26 3.07 2.96 2.88 2.83 278 278 272

0.05 5.59 474 4.35 4.12 3.97 3.87 3.79 373 3.68

7 0.025 K.07 6.54 5.89 532 529 5.12 4.99 4.90 4.82
0.01 12.2¢ 9.55 8.45 7.85 7.46 7.19 6.99 6.84 6.72
0.001 29.25 21.69 18.77 17.20 16.21 15.52 15.02 14.63 14.33

0.1 346 3.1 292 2.8 273 2.67 2.62 2.59 2.56
0.08 5.32 4.46 4.7 3.84 3.69 358 350 3.44 3.39

8 0025 7.57 6.06 5.42 5,05 4.82 4.65 4.53 4.43 4.36
0.0} 11.26 8.63 7.59 7.01 6.63 6.37 6.18 6.03 5.91

0001 | 2541 1849 1583 1439 1348 1286 1240 1205 1177

0.1 336 3.01 2.81 2.69 2.61 2.58 2.51 2.47 2.44

0,03 512 4.26 3.86 3.63 3.48 3.37 3.29 3.23 398

9 0025 721 571 5.08 472 4.48 4.32 4.20 410 4,03
0.01 10.56 8.02 £.99 6.42 6.06 5.80 5.61 5.47 533
0001 | 228 1639 1390 1236 1171 1113 1070 1037 1041

0.1 3.29 292 273 2.61 252 2.46 2.41 2.38 2.3%

0.05 4.96 4.10 37 3.48 333 322 314 3.07 3.02

16 0.025 6.94 5.46 4.83 4.47 4.24 4407 3.95 3.85 3.78
(.01 10.04 7.56 6.55 5.99 5.64 3.39 5.20 5.06 4.94
0001 | 2104 1491 1255 1128 1048 9.93 9.52 9.20 896

0.1 3.23 2.86 2.66 254 245 2.39 2.34 2.30 227

0.03 4.84 3.98 3.59 336 3.20 3.09 3.01 2.95 2.99

1t 0.025 6.72 5.26 4.63 4.28 4.04 3.88 376 3.66 3.59
0.01 9.65 7.2 6,22 5.67 5.32 3.07 4.89 4.74 4.63
0.001 | 1969 1381 1156 1035 9.58 9.05 8.66 8.35 812

0.1 3.18 2.81 2.61 2.48 2.39 2.33 228 2.24 221
0.05 475 3.89 3.49 3.26 3.1 3.00 2.91 2.85 2.80
120025 6.55 510 4.47 412 389 3.73 3.61 3.51 3.44
0,01 9.33 693 5.95 5.41 5.06 4.82 4.64 4.50 4.39
0001 | 1864 1297 1080 9.63 8.89 8.38 8.00 771 7.48

0.1 3.14 2.76 2.56 243 2.35 2.28 223 2.20 216

0.05 4.67 3.81 3.4t 3.18 kXic} 2.92 2.43 237 2.71

13 0025 6.41 4.97 4.35 4.00 377 3.60 3.48 339 331
0.01 9.07 6.70 574 321 4.86 4.62 4.44 4.30 4.19

0.001 | 17.82 1231 10.21 9.07 835 7.86 7.49 7.2 6.98
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