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1. (17%) For a large supermarket chain, a women’s group claimed that female employees
were passed over for management training in favor of their male colleagues. The
company denied this claim, saying that they picked the employees from the eligible
pool at random to receive this training. The large pool of more than 1000 eligible
employees who can be tapped for management training is 40% female and 60% male.

Since this program began, 28 of the 40 employees chosen for management training were
- male and 12 were female.

(1) (3%) In a significant test, the random sampling assumption is the claim of the
company. Let p be the probability of selecting a male for any given selection.
State the null and alternative hypotheses for a test based on p to investigate the
strength of evidence to support the women’s claim.

(2) (%) Conduct a statistical test for part (1} using a 0.05 significance level.

(4) (7%) What is the probability of committing a type II error when p = 0.47

2. (18%) A study is planned to estimate the proportion of business started in the year

2000 that had failed within five years of their startup. How large a sample size is
needed to guarantee estimating this proportion correct to within

(1) (4%) 0.10 with probability 0.95?

(2) (4%) 0.05 with probability 0.957

(3) (4%) 0.05 with probability 0.997

(4) (6%) Compare sample sizes for parts (1)-(3), and summarize the effects of de-

creasing the margin of error and increasing the confidence level.

3. (15%) A fast-food restaurant finds that its daily profits have a normal distribution with
mean US$140 and standard deviation US$80.
(1) (6%) Find the probability that the restaurant loses money on a given day.
(2) (9%) Find the probability that the restaurant makes money for the next seven
days in a row. State the probability distribution that you apply for this,

4. (20%) John, Mary, and Jane fill orders in & restaurant. John incorrectly fills 15% of the
orders he takes. Mary correctly fills 75% of the orders she takes, and Jane incorrectly

fills 10% of the order she takes. John fills 30% of all orders, and Mary fills 40% of all
orders. 600 orders are filled. Answer the following questions.

(1) (4%) How many incorrect orders does John fill?

(2) (4%) If the order was filled by Jane, what is the probability that it was filled.
Incorrectly?

(3) (6%) If the order was filled incorrectly, what is the probability that John fills it?
(4) (6%) If the order was filled correctly, what is the probability that Mary fills it?
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5. (30%) Three experts rated four brands of coffee in a taste-testing experiment. A rating

of a 10-point scale (1 = extremely bad, 10 = extremely good) is given for each brand,
and the following table displays the results.

Brand
Expert | A B C D
A K. 5 8 6 9
V. E, 6 9 7 8
R. B. 7 7 8 10

(1) (20%) Answer (1) to (17) in the following table.

Source SS DOF Mean Square F  Critical value  Significant
' (Variance) of F(a=0.05) (Yes or No)

Treatment | (1)  (5) (9) (12) (14) (16)
Block (2) (8) (10) (13) - (15) (17)
Error (3) (7) (11)

Total (4) (8)

(2) (10%) Use Tueky Procedure to determine which groups are significantly different

from the others. Hint: Critical range = @,/ MSE/r, where @, is the upper-tail
critical value from a Studentized range distribution having ¢ (treatment) degree of

freedom in the numerator and (r—1){c—1) degrees of freedom in the denominator.
(r is the number of blocks)

Critical Values of the Studentized Range Q

Upper 5% Poiats {a = 0.05)
Denominatar Numerstor Degrees of Fresdom
Pegrees of .
Freedom 2 3 4 5 & 7 ] 9 10 11 12 1 14 15 16 Ly 18 1% i
1 18.00 2100 32,80 37.10 4040 43.10 45.40 47.40 49,10 50.60 52.00 53.20 54130 5540 56.3¢ 57.20 58.00 5B.20 59.50
2

6.09 810 9.80 10.90 11,749 12.40 13.00 13.50 400 14.40 1470 1510 15.40 15.7¢ 15,90 1s.ic 16.40 16.60 16.80
450 5.91 6,82 7.50 504 B.48 a.83 213 B.45 272 9,95 1335 135 10,52 10.69 10.84 10.98 tLIk

1.4
393 304 576 6,29 6.71 705 735 T.60 7.83 .3.03 8.11 837 8.32 h.66
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1 Y 4.9) 9.03 913 2
5 1.64 4.60 5.22 5.67 6.03 6.33 6.58 680  69¢ 117 131 147 50 192 7.83 193 803 8.2 L]
6 3.46 4.34 490 531 5.63 58 612 632 649 6.65 879 692 7.03 114 7.24 T34 743 18 759
? 13 416 4.68 5.06 536 561 382 600 616 6.30 641 6.55 666 6.6 6.85 6.54 7.02

] 3.26 g :
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109 117

4.04 4.53 4.89 517 5.40 5.60 i 592 §.05 618 619 539 548 6.57 5.65 673 630 6.87

EN] 3.95 442 4.7§ 501 5249 543 560 574 .87 598 6.09 6.9 428 6.36 .44 .51 .58 5.64

10 3.13 3188 4.33 4.55 4.91 512 3.30 544 3.60 572 383 593 6.43 611 620 617 634 6.40 6.47
il 311 332 4.26 4,57 482 5.0 5.20 3.35 5.49 5.61 b 5.8 3.50 599 606 614 6.20 626 633
12 . .08 277 4.20 451 4.75 493 iz 537 5.40 5.51 5.62 370 5.80 5.88 5.95 6.03 6.09 6.13 621
V3 3.06 373 415 445 4459 488, 503 519 512 543 3.53 5.63 in 579 5.86 593 6.00 605 | 6.1i
i4 1m 1M 4.11 4.4] 4.64 4,33 4.99 LRE) 515 534 5.46 3.53 5.64 5 519 5.85 5.92 bE 6.03
15 jol 3.67 408 4.37 4.60 4.78 4,54 308 5.20 531 540 5.49 5,5% 5.65 5.72 519 5.85 5.90 3.96
16 300 1463 4.05 LXE 4.56 4.94 4.90 5.03 5.15 5.26 335 544 552 5.59 5.66 572 5.79 524 3.90
17 293 3.63 402 430 4.52 471 4.36 499 LB 521 331 539 547 5.55 5461 5.68 3 579 534
18 197 1.6} 400 4.28 4.49 4.7 4.82 496 507 517 527 5.35 3.43 5.50 5.57 3.63 5.69 574 3.19
19 2.96 3.59 3.98 4.25 447 4.65 479 452 5.04 514 513 552 539 546 553 5.59 565 570 575
20 295 3.38 3.96 413 4.45 4.62 477 4.90 S0 FRY] 5.20 5.28 536 243 549 5.55 561 365 57
4 292 3.53 3.90 417 437 4.54 4.63 4.81 4.92 5.01 510 518 525 5.32 538 3.44 5.50 5,54 1.59
30 2.89 248 3.84 4.10 430 4.4¢ 4,60 4.72 4.83 a9 5.00 5.08 5.15 52 337 533 5.8 343 548
40 236 144 LI 4.04 423 439 4.52 4.63 4.4 4.82 4.9) 4.58 505 in 3.16 522 527 131 536

Ha A& 2 8 & # £

& % %2 R | (E#) # A A

A NRA LR RGTYE > HRARA LR RERTEAN T (L TN DRA) -
2.EENHpB BB ALY FRE -

B.AMYHRFBAAUMRFR ALk HFRE -



B ol 0 KR4 € b IF RN

g%ﬁ<%Wﬁ$W$

W - '-ﬂ,(u\im(

o o
¥ Ew| foz, 8B ¥ ®| Lot el*""fﬁ?ﬁ)iq N wo®
- 3G H La4¥9 P
I
z .po 01 02 03 .04 .05 .0e 07 8 W09
0.0 | 0000 0040 0080 0120 M&0 mo9 0239 0279 0319 {59
0.1 | o398 0438 0478 0517 0557 0596 0636 0675 0714 0753
0z | o793 0832 o8N 0910 0948 0987 1026 1064 1103 4
03 | 1179 1217 1255 1293 .133% 1368 1406 1443 1480 517
0.4 { 1554 1591 1628 1664 1700 1734 1772 .1808 1844 1879
05 | 1915 .1950 .1985 2019 2054 2088 2123 2157 2190 224
0.6 | .2257 2291 2324 2357 2389 2422 2454 -2486 2517 2549
Mormal Probabilities 0.7 | 2580 2611 2642 2673 2704 2734 2764 2794 2813 2852
0.8 | .2881 2910 2939 2967 2995 3023 3051 3073 3106 313
09 | 3159 3186 3212 3238 3264 3289 3315 3340 A365 3389
,)', 10 { 3413 3438 3461 3485 3508 3531 3554 3577 2599 3621
& 11 3643 3685 685 30w 2@ 3M9 370 3700 a0 aw
, f"z 12 | 3849 3869 3888 3507 3925 3944 3962 .3980 3997 4015
13 | 4032 4049 4066 4082 A099 Al15 4131 A7 4162 4177
14 | 4192 4207 4222 4236 4251 4265 A279 4297 4306 4319
15 | 4332 4345 4357 4370 4382 4394 4406 4418 4429 4441
16 | 4452 4463 4474 4484 4455 4505 4515 4525 4535 A345
17 | 4554 4564 4573 4582 4591 4599 4608 4616 4625 4633
18 | .4641 4649 4656 4664 4671 4678 4686 4693 4699 A6
19 | 4713 4719 4726 4732 4738 4744 4750 4756 4761 A767
20| 4772 A778 4783 A788 4793 4798 4803 4808 4812 4817
21 | 4821 4826 4830 4834 4838 4842 4846 4850 4854 4857
22 | 4861 4864 4868 4871 4875 4878 .4881 4884 4887 4830
23 | 4893 4896 4898 4501 4904 4506 4909 4911 4913 4916
24 | 4918 4920 4922 4925 4927 4929 4931 4932 4934 4936
2.5 .§938 4940 4941 4543 4945 4944 4948 4949 4951 4952
26 | 4953 4955 4956 4957 4959 4960 4961 4962 4963 4964
27 | 4985 4966 4957 4968 4969 4870 4971 4972 4973 4974
28 | .4974 4975 4976 4977 4977 A978 4979 A979 4980 4981
29 | 4981 4982 4982 4083 4984 4984 4985 4985 4986 4986
3.0 | 4987 4987 4987 4588 4988 4989 4989 4989 4990 4990
.|
¥ NUMERATOR DEGREES OF FREFLIOM
” I 2 3 [ 5 3 7 8 9
S| e s as7 s w02 g0 mes 389 2405
2 1851 19.00 19.16 19.25 19.30 1933 19.35 1937 19.3§
3 10.13 9,55 928 9.12 CA | 8.94 589 8.85 8.81
4 77 6.94 659 6.39 6.26. 6.16 6.09 6.04 6.00
5 6.61 579 5.41 5.19 505 495 488 4.82 4.77
6 - 5499 5.14 4.76 4,53 439 4.28 4,21 4,15 410
7 5.59 474 435 412 397 3.87 3.79 373 3.68
8 5.32 446 407 3.84 3.69 358 350 3.44 339
Critical Values of £ A = g5 3 512 426 386 363 3.48 337 32 3 318
16 4.96 4.10 3N 348 333 Kived _3.14 3.07 3.02
. 1 484 3.98 359 336 320 3.09 3.01 2.95 2.90
12 475 3.89 349 326 an 3.00 291 285 2.80
I 13 4.67 3 a4 3.18 3.03 292 2.83 2.77 27
£ 4.60 374 334 an 296 2.85 276 270 2.65
a " F g 15 4.54 3.68 3.29 3.06 2.90 279 2.7 264 259
& 16 449 3.63 224 a0 2.85 2.74 2.66 259 2.54
E 17 4.45 359 20 296 281 2.70 2.61 2.55 2.49
g . 447 355 3.16 293 2.77 2.66 258 251 2.46
g 19 4.38 3.52 313 290 2.74 263 254 248 242
8 20 ‘435 349 3.10 2.87 271 2.60 28] 245 239
3 2 432 347 307 284 2.68 257 249 2.42 237
§ 22 4.30 344 3.08 282 2.66 255 246 2.40 234
g 23 4.28 342 3.03 2.80 2.64 253 244 2.37 232
% 424 340 3m 278 262 251 242 234 2.30
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