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I. Multiple Choices (60%b)

1. The manager of the customer service division of a major consumer electronics company is
interested in determining whether the customers who have purchased a videocassette recorder over
the past 12 months are satisfied with their products. If there are 4 different brands of videocassette
recorders made by the company, the best sampling strategy would be to use a:

(A) simple random sample. (B) stratified random sample.
(C) cluster sample. (D) self-selected sample.

2. To give away a door prize, the hostess of a party put each person's name into a hat, mixed them up,
and selected one name. What sampling method was used?
(A) Simple random sample (B) Systematic sample
(C) Stratified random sample (D) Cluster sample

3. If the outcome of event A is not affected by event B, then events A and B are said to be
(A) Mutually exclusive (B) Independent

(C) Collectively exhaustive (D) None of these choices

4. Suppose P(A) = 0.60, P(B) = 0.85, and A and B are independent. The probability of the
complement of the event (A and B) is:

(A) 0.060 (B) 0.55 (C) 0.45 (D) 0.490

5. A community college has 150 word processors. The probability that any one of them will require
repair on a given day is 0.025. To find the probability that exactly 25 of the word processors will
require repair, one will use what type of probability distribution?

(A) Normal distribution (B) Poisson distribution

(C) Binomial distribution (D) None of these choices

6. Dick took a math test whose mean was 70 and standard deviation was 5. The total points possible
was 100. Stacey's results were reported to be at the 95th percentile. What was Stacey's actual exam
score, rounded to the nearest whole number?

(A) 95 (B) 78 (C) 75 (D) 62
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7.

10.

11.

An unbiased estimator of a population parameter is defined as:
(A) an estimator whose expected value is equal to the parameter.
(B) an estimator whose variance is equal to one.

(C) an estimator whose expected value is equal to zero.

(D) an estimator whose variance goes to zero as the sample size goes to infinity.

If there are two unbiased estimators of a population parameter available, the one that has the
smallest variance is said to be:
(A) a biased estimator. (B) relatively efficient.

(C) consistent. (D) relatively unbiased.

The adjusted coefficient of determination is adjusted for the:
(A) number of independent variables and the sample size.
(B) number of dependent variables and the sample size.

(C) coefficient of correlation and the significance level.

(D) number of regression parameters including the y-intercept.

In a multiple regression analysis, if the model provides a poor fit, this indicates that:
(A) the coefficient of determination will be close to zero.

(B) the standard error of estimate will be large.

(C) the sum of squares for error will be large.

(D) All of these choices are true.

If the Durbin-Watson statistic, d, has values greater than 2, this indicates
(A) a positive first-order autocorrelation (B) a negative first-order autocorrelation

(C) no first-order autocorrelation at all (D) None of these choices.
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12. The number of degrees of freedom in testing for normality is the:

13.

14.

15.

(A) number of intervals used to test the hypothesis minus one.

(B) number of parameters estimated minus one.

(C) number of intervals used to test the hypothesis minus one minus the number of parameters
estimated.

(D) None of these choices.

The number of degrees of freedom in a chi-squared test for normality, where the number of
standardized intervals is 5 and there are 2 population parameters to be estimated from the data, is
equal to:
(A)5 (D) 2

(B) 4 (€)3

In regression analysis testing whether the slope of the population regression line could be zero is
equivalent to testing whether the:

(A) sample coefficient of correlation could be zero

(B) standard error of estimate could be zero

(C) population coefficient of correlation could be zero

(D) sum of squares for error could be zero

If the plot of the residuals is fan shaped (shown as the following) which assumption of regression
analysis (if any) is violated?

(B) Independence of errors

(D) Normality

(A) No assumptions are violated.

(C) Homoscedasticity

pazipIepuels

[enpisai

Figure 1. Fan-shaped residuals
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1. Short Answers (40%0)

1. Clean laundry is well known for its obnoxious commercials, which advertise that 20% of all Blitz
boxes contain a valuable discount coupon. The commercials also claim that the boxes containing
coupons are randomly distributed across all stores carrying the product. A recent study obtained a
random sample of ten Blitz boxes from each of 100 different stores. The results were

Of 10 Boxes, number contain coupons Number of stores
0 9
1 31
2 29
3 18
Higher than 3 13

Do these data appear to come from a binomial distribution? (o = 0.05) (15%)

2. The data shown below were taken from a 2 3 factorial experiment to examine the effects of
factor A (keyboard configuration, 3 levels) and factor B (keyboard size, 2 levels) on typing speed.
Each cell consists of the times needed for each of 4 randomly assigned keyboardists to type a
standard document under each set of conditions (in minutes).

Factor B
Factor A 1 2
1 26 24
19 21
20 20
21 23
2 30 33
24 27
25 31
29 29
3 26 31
22 23
27 24
17 26
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(1) Given part of ANOVA Table, create the complete ANOVA table. (10%)
Source of Variation SS df F
Factor A 184.333
Factor B
Interaction
Error 185.0
Total 405.833

(2) Is there sufficient evidence at the 5% significance level to infer that factors A and B interact?

(5%)

Below you are given a partial computer output based on a sample of 14 observations, relating an
independent variable (x) and a dependent variable (y).

Predictor Coefficient Standard Error
Constant 6.428 1.202

X 0.470 0.035
ANOVA Table

SOURCE SS

Constant 958.584

Error (Residual)

Total 1021.429

According to the results above, answer following questions
(1) At a =0.05, test for the significance of the slope. (5%)
(2) Ata =0.05, perform an F test. (5%)
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Standard Normal Cumulative Probability Table

Cumulative probabilities for NEGATIVE z-values are shown in the following table: A + —
z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
_ ______ ——_™_—  m_ _ ¥ ¥ ¥

-3.4 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002
-3.3 0.0005 0.0005 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0003
-3.2 0.0007 0.0007 0.0006 0.0006 0.0006 0.0006 0.0006 0.0005 0.0005 0.0005
-3.1 0.0010 0.0009 0.0009 0.0009 0.0008 0.0008 0.0008 0.0008 0.0007 0.0007
-3.0 0.0013 0.0013 0.0013 0.0012 0.0012 0.0011 0.0011 0.0011 0.0010 0.0010

-2.9 0.0019 0.0018 0.0018 0.0017 0.0016 0.0016 0.0015 0.0015 0.0014 0.0014
-2.8 0.0026 0.0025 0.0024 0.0023 0.0023 0.0022 0.0021 0.0021 0.0020 0.0019
-2.7 0.0035 0.0034 0.0033 0.0032 0.0031 0.0030 0.0029 0.0028 0.0027 0.0026
-2.6 0.0047 0.0045 0.0044 0.0043 0.0041 0.0040 0.0039 0.0038 0.0037 0.0036
-2.5 0.0062 0.0060 0.0059 0.0057 0.0055 0.0054 0.0052 0.0051 0.0049 0.0048

-2.4 0.0082 0.0080 0.0078 0.0075 0.0073 0.0071 0.0069 0.0068 0.0066 0.0064
-2.3 0.0107 0.0104 0.0102 0.0099 0.0096 0.0094 0.0091 0.0089 0.0087 0.0084
-2.2 0.0139 0.0136 0.0132 0.0129 0.0125 0.0122 0.0119 0.0116 0.0113 0.0110
-2.1 0.0179 0.0174 0.0170 0.0166 0.0162 0.0158 0.0154 0.0150 0.0146 0.0143
-2.0 0.0228 0.0222 0.0217 0.0212 0.0207 0.0202 0.0197 0.0192 0.0188 0.0183

-1.9 0.0287 0.0281 0.0274 0.0268 0.0262 0.0256 0.0250 0.0244 0.0239 0.0233
-1.8 0.0359 0.0351 0.0344 0.0336 0.0329 0.0322 0.0314 0.0307 0.0301 0.0294
1.7 0.0446 0.0436 0.0427 0.0418 0.0409 0.0401 0.0392 0.0384 0.0375 0.0367
-1.6 0.0548 0.0537 0.0526 0.0516 0.0505 0.0495 0.0485 0.0475 0.0465 0.0455
-1.5 0.0668 0.0655 0.0643 0.0630 0.0618 0.0606 0.0594 0.0582 0.0571 0.0559

-1.4 0.0808 0.0793 0.0778 0.0764 0.0749 0.0735 0.0721 0.0708 0.0694 0.0681
-1.3 0.0968 0.0951 0.0934 0.0918 0.0901 0.0885 0.0869 0.0853 0.0838 0.0823
-1.2 0.1151 0.1131 0.1112 0.1093 0.1075 0.1056 0.1038 0.1020 0.1003 0.0985
-1.1 0.1357 0.1335 0.1314 0.1292 0.1271 0.1251 0.1230 0.1210 0.1190 0.1170
-1.0 0.1587 0.1562 0.1539 0.1515 0.1492 0.1469 0.1446 0.1423 0.1401 0.1379

-0.9 0.1841 0.1814 0.1788 0.1762 0.1736 0.1711 0.1685 0.1660 0.1635 0.1611
-0.8 0.2119 0.2090 0.2061 0.2033 0.2005 0.1977 0.1949 0.1922 0.1894 0.1867
-0.7 0.2420 0.2389 0.2358 0.2327 0.2296 0.2266 0.2236 0.2206 0.2177 0.2148
-0.6 0.2743 0.2709 0.2676 0.2643 0.2611 0.2578 0.2546 0.2514 0.2483 0.2451
-0.5 0.3085 0.3050 0.3015 0.2981 0.2946 0.2912 0.2877 0.2843 0.2810 0.2776

-0.4 0.3446 0.3409 0.3372 0.3336 0.3300 0.3264 0.3228 0.3192 0.3156 0.3121
-0.3 0.3821 0.3783 0.3745 0.3707 0.3669 0.3632 0.3594 0.3557 0.3520 0.3483
-0.2 0.4207 0.4168 0.4129 0.4090 0.4052 0.4013 0.3974 0.3936 0.3897 0.3859
-0.1 0.4602 0.4562 0.4522 0.4483 0.4443 0.4404 0.4364 0.4325 0.4286 0.4247
0.0 0.5000 0.4960 0.4920 0.4880 0.4840 0.4801 0.4761 0.4721 0.4681 0.4641
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The shaded area is equal to a for \? = \2.

2 2 2 2 2 2 2 2 2 2
df X 005 X a00 X o75 X050 X 000 X 100 X 050 X025 X010 X 005

1 0.000 0.000 0.001 0.004 0.016 2.706 3.841 5.024 6.635 7.879
2 0.010 0.020 0.051 0.103 0.211 4.605 5.991 7.378 9.210 10.597
3 0.072 0.115 0.216 0.352 0.584 6.251 7.815 9.348 11.345 12.838
1
5

0.207 0.297 0.484 0.711 1.064 7.779 0.488 11.143 13.277 14.860
! 0.412 0.554 0.831 1.145 1.610 9.236 11.070 12.833 15.086 16.750
6 0.676 0.872 1.237 1.635 2,204 10.645 12.592 14.449 16.812 18.548
T 0.989 1.239 1.690 2.167 2.833 12.017 14.067 16.013 18.475 20.278
8 1.344 1.646 2.180 2.733 3.490 13.362 15.507 17.535 20.090 21.955
9 1.735 2.088 2.700 3.325 4.168 14.684 16.919 19.023 21.666 23.589
10 2.156 2.558 3.247 3.940 4.865 15.987 18.307 20.483 23.200 25.188
11 2.603 3.053 3.816 4.575 5.578 17.275 19.675 21.920 24.725 26.757
12 3.074 3.571 4.404 5.226 6.304 18.549 21.026 23.337 26.217 28.300
13 3.565 4.107 5.009 5.802 7.042 19.812 22.362 24.736 27.688 20.819
14 4.075 4.660 5.629 6.571 7.790 21.064 23.685 26.119 29.141 31.319
15 4.601 5.229 6.262 7.261 8.547 22.307 24.996 27.488 30.578 32.801
16 5.142 5.812 6.908 7.962 9.312 23.542 26.296 28.845 32.000 34.267
17 5.697 6.408 7.564 8.672 10.085 24.769 27.587 30.191 33.409 35.718
18 6.265 7.015 8.231 9.390 10.865 25.989 28.869 31.526 34.805 37.156
19 6.844 7.633 8.907 10.117 11.651 27.204 30.144 J2.852 36.191 38.582
20 7.434 8.260 9.591 10.851 12.443 28.412 31.410 34.170 37.566 39.997
21 8.034 8.807 10.283 11.591 13.240 29.615 32,671 35479 38.932 41.401
22 8.643 0.542 10.982 12.338 14.041 30.813 33.924 36.781 40.289 42.796
23 9.260 10.196 11.689 13.091 14.848 32.007 35.17: 38.076 41.638 44.181
24 0.886 10.856 12.401 13.848 15.659 33.196 36.415 39.364 42.980 45.550
25 10.520 11.524 13.120 14.611 16.473 34.382 37.652 40.646 44.314 46.928
26 11.160 12.198 13.844 15.379 17.292 35.563 38.885 41.923 45.642 48.290
27 11.808 12.879 14.573 16.151 18.114 36.741 40.113 43.195 46.963 49.645
28 12.461 13.565 15.308 16.928 18.939 37.916 41.337 44.461 48.278 50.993
29 13.121 14.256 16.047 17.708 19.768 39.087 42.557 45.722 49.588 52.336
30 13.787 14.953 16.791 18.493 20.599 40.256 43.773 46.979 50.892 53.672
40 20.707 22.164 24.433 26.509 29.051 51.805 55.758 59.342 63.691 66.766
50 27.901 29.707 32.357 34.764 37.680 63.167 67.505 71.420 76.154 79.490
60 35.534 37.485 40.482 43.188 46.459 74.307 70.082 83.208 88.379 01.952
70 43.275 45.442 48.758 51.739 55.329 85.527 90.531 05.023 | 100.425 | 104.215
80 51.172 53.540 57.153 60.391 64.278 06.578 | 101.879 | 106.629 | 112.329 | 116.321
90 59.196 61.754 65.647 69.126 73.201 107.565 | 113.145 | 118.136 | 124.116 | 128.299
100 | 67.328 70.065 74.222 77.929 82,358 | 118,498 | 124.342 | 129.561 | 135.807 | 140.169
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F Distribution Table

P(F)

F F
F Values for a = 0.05

do 1 2 3 4 5 6 7 8 9

1 1614 199.5 2157 2246 230.2 234.0 236.8 238.9 240.5
2 1851 19.00 19.16 19.25 193 1933 19.35 1937 19.38
3 1013 955 928 9.12 9.01 894 889 885 881
4 771 694 659 639 626 6.16 6.09 6.04 6.00
5 6.61 579 541 519 505 495 488 482 477
6 599 514 47 453 439 428 421 415 410
7 559 474 435 412 397 387 379 373 368
8 532 446 407 384 3.69 358 350 344 3.39
9 512 426 386 3.63 348 337 329 323 318
10 496 410 3.71 348 333 322 314 3.07 3.02
11 484 398 359 336 320 3.09 3.00 295 290
12 475 389 349 326 311 3.00 291 285 280
13 467 381 341 318 3.03 292 283 277 271
14 460 374 334 311 296 285 276 270 2.65
15 454 368 329 3.06 290 279 271 264 259
16 449 363 324 301 28 274 266 259 254
17 445 359 320 296 281 270 261 255 249
18 441 355 316 293 277 266 258 251 246
19 438 352 313 290 274 263 254 248 242
20 435 349 310 287 271 260 251 245 239
21 432 347 307 284 268 257 249 242 237
22 430 344 305 282 266 255 246 240 2.34
23 428 342 303 280 264 253 244 237 232
24 426 340 3.01 278 262 251 242 236 230
25 424 339 299 27 260 249 240 234 228
26 423 337 298 274 259 247 239 232 227
27 421 335 296 273 257 246 237 231 225
28 420 334 295 271 256 245 236 229 2.4
29 418 333 293 270 255 243 235 228 222
30 417 332 292 269 253 242 233 227 221
40 4.08 323 284 261 245 234 225 218 212
60 4.00 3.15 27 253 237 225 217 210 2.04
120 3.92  3.07 268 245 229 217 209 202 1.9
inf 3.84 3.00 260 237 221 210 201 194 188
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F Values for a = 0.05
(]1
do 10 12 15 20 24 30 40 60 120 inf

241.9 2439 2459 248.0 249.1 250.1 251.1 252.2 253.3 254.3
194 1941 19.43 19.45 1945 1946 19.47 1948 1949 19.5
879 874 870 866 864 862 859 857 855 8.53
596 591 586 580 577 575 572 569 566 5.63
4.74 468 462 456 453 450 446 443 440 4.36
406 4.00 394 387 38 381 377 374 370 3.67
3.64 357 351 344 341 338 334 330 327 3.23
3.3 328 322 315 312 3.08 3.04 3.01 297 293

9 314 307 3.01 294 290 286 283 279 275 271
10 298 291 28 277 274 270 266 262 258 2.54
11 28 279 272 265 261 257 253 249 245 240
12 27 269 262 254 251 247 243 238 234 230
13 267 260 253 246 242 238 234 230 225 221
14 260 253 246 239 235 231 227 222 218 213
15 254 248 240 233 229 225 220 216 211 207
16 249 242 235 228 224 219 215 211 206 201
17 245 238 231 223 219 215 210 206 201 1.96
18 241 234 227 219 215 211 206 202 197 1.92
19 238 231 223 216 211 207 203 198 193 1.88
20 235 228 220 212 208 204 199 195 190 1.84
21 232 225 218 210 205 201 196 192 187 1.81
22 230 223 215 207 203 198 194 189 1.8 1.78
23 227 220 213 205 201 19 191 186 181 1.76
24 225 218 211 203 198 194 189 184 179 1.73
25 224 216 209 201 196 192 187 182 177 1.71
26 222 215 207 199 195 190 18 1.8 175 1.69
27 220 213 206 197 193 188 184 1.79 1.73 1.67
28 219 212 204 196 191 187 182 1.77 171 1.65
29 218 210 203 194 19 18 181 1.75 170 1.64
30 216 209 201 193 18 184 179 1.74 1.68 1.62
40 208 200 192 184 179 1.74 169 1.64 1.58 1.51
60 199 192 18 175 170 165 159 153 147 1.39

120 191 183 175 166 1.10 155 1.50 143 1.35 1.25
inf 183 1.75 1.67 157 1.52 146 139 132 122 1.00
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