p—— BITIRRIHAES 100 B 4E SR B s
% B TEHEENEEEZ

ESRIE  4retes S HEA 0211 - 8K ¢ 3
F1H#4H '

X FBEFIR  ARETERER - FRBEEERIFE > REEERLESE T T2 -
(I-1) (6%) It is known that two defective copies of a commercial software program were erroneously

sent to a shipping lot that has now a total of 75 copies of the program. A sample of copies will
be selected from the lot without replacement.

a) If three copies of the software are inspected, determine the probability that exactly one of the
defective copies will be found.(3%)

b) If 73 copies are inspected, determine the probability that both copies will be found.(3%)

(I-2) (9%) The probability that your call to a service line is answered in less than 30 seconds is 0.75.
Assume that your calls are independent.

a) If you call 20 times, what is the probability that at least 18 calls are answered in less than 30
seconds?(3%) ‘

b) What is the probability that you must call four times to obtain the first answer in less than 30
seconds?(3%)

c) What is the probability that you must call six times in order for two of your calls to be answered
in less than 30 seconds?(3%)

(I-3) (10%) A website gets approximately seven visitors per minute. Suppose the number of website
visitors per minute follows a Poisson probability distribution.

a) What is the density function for the time between website visits? (5%)
b) What is the probability no one will access the website in a 12-second period? (5%)
(I-4) (10%) The mean travel time to work for individuals in a city is 31.5 minutes. Assume the

population mean is y = 31.5 minutes and the population standard deviation is ¢ = 12 minutes.
A sample of 50 residents is selected.

a) What is the sampling distribution of the sample mean travel time to work for the 50 residents?
(5%)
b) What is the probability that the sample mean will be within 43 minutes of the population
mean? (5%)

(I-5) (15%) A research group is interested in testing a manufacturer’s claim that its new model car will
travel at least 25 miles per gallon of gasoline. Assume that o is 3 miles per galldn

a) With o = 0.02 and a sample of 30 cars, what is the rejection rule based on the value of Z for
the test to determine whether the manufacturer’s claim should be rejected? (5%)

b) What is the probability of making a Type II error if the actual mileage is 23 mile? (5%)

c) What sample size would be recommended if the researcher wants an 80% chance of detecting
that mean mileage is less than 25 miles per gallon when it actually 247 (5%)
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operation times are summarized in the following table.

M OEAEEE  ARETEHAEE - FREESHRNEE RSB LIRS > AT -
(I1-1) A two-factor experiment is designed to determine whether the operation times between two machines and those

among three approaches are different and whether the interaction between these two factors exists. The data of the

thousands of dollars) is conducted, as follows:

(a) (6%) State the hypotheses tested in this experiment.
(b) (15%) Complete an ANOVA table.

(c) (4%) Use a = 0.05, explicitly present your conclusions.

Operation times
Approach 1 Approach 2 Approach 3
Machine 1 8 15 16
10 11 12
Machine 2 6 12 9
14 11

(II-2) A regression analysis of the relationship between the value of a factor (in thousands) and the sales price (in

SOURCE
Regression
Error
Total

Predictor
Constant
X

Analysis of Variance

DF

Coef
29.39911
1.547478

SS

310.2774
1002

SE Coef
4,807253
0.463499

(a) (3%) What is the value of the coefficient of determination?
(b) (6%) Use the F statistic to test the significance of the relationship at a 0.05 level of significance.
(c) (2%) Predict the sales price when the factor is at the value of 60,000.
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(11-3) A sample of 600 sales showed 270 for Product A, 230 for Product B, and 100 for other products. We would like
to know whether the market shares of Products A and B are equal.

(a) (4%) State the reason of the method you adopt for this problem?

(b) (4%) What are the null and alternative hypotheses?

(c) (6%) Ata 0.05 level of significance, explicitly present your test procedure and conclusion?

STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

Z .00 .01 .02 03 - .04 .05 06 .07 .08 09
0.0 | .50000 50399 .50798 51197 51595 51994 .52392 .52790 53188 53586
0.1 53983 .54380 54776 55172 55567 .55962 56356 56749 57142 57535
0.2 | .57926 58317 .58706 .59095 59483 .59871 60257 .60642 .61026 .61409
03 | 61791 62172 .62552 62930 .63307 .63683 64058 .64431 .64803 65173
0.4 | .65542 .65910 .66276 .66640 .67003 .67364 67724 .68082 .68439 68793
0.5 | .69146 69497 .69847 70194 .70540 70884 71226 71566 71904 72240
0.6 | .72575 72907 73237 73565 73891 74215 74537 74857 75175 75490
0.7 | .75804 76115 76424 76730 77035 77337 77637 77935 .78230 78524
0.8 | .78814 79103 79389 79673 79955 .80234 .80511 .80785 .81057 81327
0.9 | .8159%4 .81859 .82121 82381  .82639 .82894 .83147 .83398 .83646 .83891
1.0 | .84134 .84375 84614 .84849 .85083 .85314 .85543 .85769 .85993 86214
1.1 | .86433 .86650 .86864 .87076 .87286 .87493 .87698 .87900 .88100 .88298
1.2 | .88493 .88686 .88877 .89065 89251 .89435 .89617 .89796 .89973 90147
1.3 | .90320 .90490 90658 90824 90988 91149 91309 .91466 91621 91774
14 | 91924 .92073 92220 92364 92507 92647 .92785 92922 .93056 93189
1.5 | 93319 93448 93574 93699 93822 93943 .94062 94179 .94295 94408
1.6 | 94520 94630 94738 .94845 94950 95053 95154 95254 95352 95449
1.7 | .95543 95637 95728 95818 95907 95994 96080 96164 96246 96327
1.8 | .96407 96485 96562 96638 96712 .96784 96856 96926 .96995 97062
1.9 | 97128 97193 97257 .97320 .97381 97441 97500 97558 97615 97670
2.0 | 97725 97778 97831 97882 97932 97982 .98030 98077 98124 98169
2.1 | 98214 98257 98300 .98341 .98382 98422 98461 .98500 .98537 98574
2.2 | 98610 .98645 .98679 .98713 98745 98778 98809 .98840 .98870 .98899
2.3 | .98928 .98956 .98983 .99010 .99036 99061 99086 99111 99134 99158
2.4 | 99180 .99202 .99224 .99245 .99266 .99286 .99305 .99324 .99343 .99361
2.5 | 99379 .99396 99413 .99430 .99446 99461 99477 .99492 99506 99520
2.6 | 99534 99547 .99560 .99573 99585 .99598 99609 99621 99632 99643 .
2.7 | .99653 99664 99674 .99683 .99693 99702 99711 .99720 99728 .99736
2.8 | .99744 99752 99760 99767 99774 99781 99788 99795 .99801 .99807
2.9 | .99813 .99819 .99825 .99831 .99836 .99841 .99846 99851 .99856 .99861
3.0 | .99865 99869 99874 99878 99882 99886 99889 99893 99896 .99900
3.1 | .99903 .99906 99910 99913 99916 99918 99921 .99924 99926 .99929
3.2 | 99931 .99934 .99936 99938 99940 .99942 .99944 99946 99948 99950
3.3 | .99952 .99953 99955 99957 99958 .99960 99961 .99962 .99964 .99965
3.4 | .99966 .99968 .99969 .99970 99971 99972 99973 .99974 .99975 .99976
3.5 | 99977 .99978 99978 99979 . .99980 99981 99981 99982 99983 99983
3.6 | .99984 .99985 99985 99986 99986 99987 .99987 99988 .99988 99989
3.7 | 99989 .99990 .99990 99990 99991 99991 .99992 99992 .99992 .99992
3.8 | .99993 99993 99993 99994 99994 .99994 99994 99995 .99995 .99995
3.9 | .99995 .99995 .99996 .99996 99996 99996 .99996 .99996 .99997 .99997
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Percentage points of Fisher's distribution

f0.05,111 Vs
V1 ‘ Degrees of freedom of the numerator (v4)

V2 1 2 3 4 5 6 7 8 9 10 12 15 - 20 24 30 40 60 120 ©
1]161.4 1995 2157 2246 2302 2340 2368 2389 2405 2419 2439 2459 248 249.1 250.1 251.1 2522 2533 2543
211851 1900 1916 1925 1930 1933 1935 1937 1938 1940 1941 1943 1945 1045 19.46 1947 1948 1949 19.50
311013 955 928 912 9.01 894 889 885 881 8.79 874 870 866 864 862 859 857 855 853
41 771 694 659 639 626 6.16 609 604 600 59 591 58 580 577 575 572 569 566 563
51 6.6l 5.79 541 519 505 495 488 482 477 4.74 468 462 456 453 450 446 443 440 436
6| 5.99 5.14 476 453 439 428 421 415 410 406 400 394 387 384 381 377 374 370 367
71 559 474 435 412 397 387 379 373 368 364 357 351 344 341 338 334 330 327 323
81 532 446 407 384 369 358 350 344 339 335 328 322 315 312 308 304 301 297 293
91 5.12 4.26 386 363 348 337 329 323 318 3.4 3.07 301 294 25 28 28 279 275 271

— 10| 4.96 4.10 3.71 348 333 322 314 307 302 298 291 285 277 274 270 266 262 258 254
é: 11] 484 398 359 336 320 309 3.0l 295 290 2.85 279 272 265 261 257 253 249 245 240
& 12| 475 380 3490 326 311 300 291 285 280 275 269 262 254 251 247 243 238 234 230

§ 13| 467 3.81 341 318 303 292 283 277 271 267 260 253 246 242 238 234 2306 225 221
.g 14| 4.60 3,74 334 311 296 2.85 276 270 265 2.60 253 246 239 235 231 227 222 218 213
g 15| 454 3.68 329 306 290 279 271 264 259 254 248 240 233 229 225 220 216 211 207

g 16| 449 363 324 301 285 274 266 259 254 249 242 235 228 224 219 215 211 206 201
E 17} 445 359 320 296 281 270 261 255 249 245 238 231 223 219 215 210 206 201 196
g 18| 441 355 3.16 293 277 266 258 251 246 241 234 227 219 215 211 206 202 197 192

S 19§ 438 352 3.13 290 264 263 254 248 242 2.38 2.31 223 216 2.1t 207 203 1.98 193 188
§ 20| 435 3.49 3.0 287 271 260 251 245 239 235 228 220 212 208 204 199 195 190 184

:..(; 211 432 3.47 307 284 268 257 249 242 237 232 225 218 210 205 20l 19 192 187 181
a 221 430 344 3.05 282 266 255 246 240 234 230 223 215 207 203 198 194 18 184 178

% 231 428 342 303 280 264 253 244 237 232 227 220 231 205 201 1.96 1.91 186 181 ,1.76

8 24| 426 340 3.01 2.78 262 251 242 236 230 225 2.18 211 203 198 19 18 184 179 173
251 424 3.39 200 276 260 249 240 234 228 224 216 209 201 19 192 187 18 177 171

26| 423 337 298 274 259 247 239 232 227 222 215 207 199 195 19 18 180 175 169

271 421 335 29 273 257 246 237 231 225 220 213 206 197 193 188 184 179 173 167

28 | 420 334 205 271 256 245 236 229 224 219 212 204 19 191 187 18 177 171 165

29 418 333 203 270 255 243 235 228 222 218 210 203 194 1% 185 181 175 170 164

30| 417 3.32 2092 269 253 242 233 227 221 216 209 201 193 18 184 179 174 168 162

401 408 323 284 261 245 234 225 218 212 208 200 192 18 179 174 169 164 158 151

60| 4.00 3.15 276 253 237 225 217 210 204 1.99 1.92 1.84 175 1.70 165 159 153 147 139

1201 392 307 268 245 229 217 209 202 19% 19t 18 175 166 161 155 155 143 135 125
w | 384 300 260 237 221 210 201 19 18 18 175 167 157 152 146 139 132 122 100




