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I. Multiple Choice (30 points; 3 points for Each one)

1. The scale of measurement that is used to rank order the observation for a variable is called the
a. ratioscale b. ordinalscale ¢. nominal scale d. interval scale

2. The most common graphical presentation of quantitative data isa
a. histogram b. bar graph c. relative frequency d. pie chart

3. The lower hinge is essentially the same as the
a. 10thpercentile  b. third quartile c. second quartile  d.  25th vo_.oma:a.

4. Three applications for admission to a local university are checked, and it is determined
whether each applicant is male or female. The number of sample points in this
experiment is
a 2 b. 4 c. 6 d 8

5. A probability distribution showing the probability of x successes in n trials, where the

probability of success does not change from trial to trial, is termed a

a. uniform probability distribution b. binomial probability distribution
c. hypergeometric probability distribution d. normal probability distribution
6. For any continuous random variable, the probability that the random variable takes on exactly .
a specific value is
a. 1.00 b. 050 c. any value between 0 to 1 d. almost zero
7. The standard deviation of all possible x values is called the
a. standard error of proportion 'b. standard error of the mean
¢. mean deviation . d. central variation
8. The variance of a population is known to be 400. At 95% confidence, the margin of error
will be .
a. 392 orless b. 3.92orless c.. 329orless d. 784 orless

9. The manager of an automobile dealership is considering a new bonus plan in order to increase
sales. Currently, the mean sales rate per salesperson is five automobiles per month.
The correct set of hypotheses for testing the effect of the bonus plan is
a. Hep<S5 Hap<5 b. .Eo“tMmE»“tvM
c. Hpp>5 - Hyp<5 d HepzS5Hap<5

10. To.construct an interval estimate for the difference between the means of two populations
which are normally distributed and have equal variances, we must use a t distribution
with (let n; be the size of sample 1 and ny the size of sample 2)
a. (m + np) degrees of freedom b. (n; +nz- 1) degrees of freedom
c. - (n; + ny - 2) degrees of freedom d m-m+2
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II. Short Questions (30 points; 5 points for Each one)
1. What is the value of population proportion p needed to be adopted to calculate the sample size

n when population proportion is unknown? Why?

2. What is the power of a hypothesis test?

3. What is the meaning of multicollinearity? How does it affect the result of a linear regression
model?

4. Distinguish the difference among a = 0.1, 0.05, and 0.01 for performing the hypothesis test
for a population mean. .

5. Distinguish the difference between confidence interval and hypothesis test of comparing two
population proportions.

6. What will one need to do in order to develop an interval estimation of a population mean if the
population is not 2 normal distribution?

II. Calculation (40 points; 10 points for Each one)

1. Mileage tests are conducted for a particular model of automobile. If the desired precision is a
98% confidence interval with a margin of error of 1 mile per gallon, how many automobiles
should be used in the test? Assume that preliminary mileage test indicate the standard
deviation to be 2.6 miles per gallon.

2. An investment advisor believes that the return on interest-sensitive stocks is approximately
normally distributed. A sample of 24 interest-sensitive stocks was selected, and their yearly
return (including dividends and capital appreciation) was as follows (in voaow.aﬁmnv“

111, 125, 13.6, 9.1, 87, 106, 125, 156, 13.8, 8.0, 109, 7.6,
52, 12, 12.8, 167, 139, 10.1, 9.6, 108, 11.6, 123, 129, 116
Find a 90% confidence interval for the mean yearly return on interest-sensitive stocks.

3. Three top-of-the-line intermediate-size automobiles manufactured in the United States have
been test-driven and compared on a variety of criteria by a well-know automotive magazine.
In the area of gasoline mileage performance, five automobiles of each brand were each
test-driven 500 miles; the miles per gallon data obtained are reported below. (a) Use the
analysis of variance procedure with o = 0.05, to determine whether there is a significant
difference in the mean number of miles per gallon for the three types of automobiles. (b) Use
Fisher’s least significant difference procedure to test all possible pair-wise comparisons.
What conclusion can you draw after carrying out this procedure? Use o = 0.05.

A 19 21 20 19 21
Automobile| B 19 20 22 21 23
C 24 26 23 25 27
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4. According to the computer output provided below, .

THE REGRESSION EQUATION IS
y=0.338 +0.831x

PREDICTOR COEF STDEV T-RATIO P

CONSTANT 0.1579 0.043
X 0.0870 0.000
S= R-SQ =
ANALYSIS OF VARIANCE
SOURCE " DF SS MS F
REGRESSION 1 1.3318 91.20
ERROR 23
TOTAL

n=25,

x=1.793

T (x, - x)* =1.848

(a) Fill out the blanks in this ANOVA table

(b) What is the null hypothesis and alternative E%oﬁom_m of this ANOVA table? What is
the conclusion for this problem according to the result of this ANOVA table at a =
0.05?

(c) For a specified x = 3, predict Em response value and give a 90 confidence interval for a
single response.




STANDARD NORMAL DISTRIBUTION

Entries in the table give the area under
the curve between the mean and z stan-
dard deviations above the mean. For
example, for z = 1.25 the area under
the curve between the mean and z is
.3944,

z .00 01 - 02 03 04 05 - 06 07 08 0%
0 0000 0040  .0080  .0120 0160 0199 0239 .027% 0319 .0359
1 0398  .0438 0478  .0517 0557 0596 0636  .0675 0714 0753
2 0793 0832  .0871 0910 0948 0987 10260 1064 .1103 1141
3 1179 L1217 L1255 L1293 1331 .1368 1406 1443 1480 .1517
4 1554 1591 1628 1664 1700  .1736 17720 1808 1844 1879
5 815 1950 .1985 2019 2054 2088 2123 2157 2190 2224
6 2257 2291 2324 2357 .2389 2422 2454 2486 2517 .2549
N 2580 2611 2642 2673 .2704 2734 2764 2794 2823 2852
8 2881 L2010 2639 2967 2095 3023 3051 3078 3106 3133
.9 3159 3186 3212 3238 3264 3289 3315 3340 3365 .3389
1.0 3413 3438 3461 3485 3508 3531 3554 3577 3599 .3621
11 3643 3665 3686 . 3708 3729 3749 3770 - 3790 3810 3830
12 3849 3869 3888 .3907 3625 .3944 3962 3980 3997 4015
1.3 4032 4049 4066 4082  -4099 4115 4131 4147 4162 4177
14 4192 4207 4222 4236 4251 4265 4279 4292 4306 4319
15 4332 4345 4357 4370 43827 4394 T 4406 4418 4429 4441
1.6 4452 4463 4474 4434 4495 4505 4515 4525 4535 4545
1.7 4554 4564 4573 4582 4591 4599 4608 4616 4625 4633
1.8 4641 4649 4656 4664 4671 4678 4686 4693 4699 4706
1.9 4713 4719 4726 4732 4738 4744 4750 4756 4761 A767
20 4772 4778 4783 | 4788 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 4890
23 4893 | 4896 | 4898 . 4901 4904 4906 4909 4911 4913 4916
24 4918 4920 4927 4925 4927 4929 .4931 4932 4934 4936
2.5 4938 4940 4941 4943 4945 4946 4948 4949 .4951 4952
26 4953 4955 4956 4957 4959 4960 4961 4962 4963 4964
.27 4965 4966 4967 4968 4969 4570 4971 4972 4973 4974
2.8 4974 4975 4976 4977 4977 4978 4979 4979 4980 4981
29 .4981 4982 4982 4983 4984 4984 4985 4985 4986 4986
3.0 4987 4987 4987 .4988 4988 4989 4989 4989 4990 4990

t DISTRIBUTION
Area or
probability Entries in the table give 7 values for an
area or probability in the upper tail of
the ¢ distribution. For example, with 10
degrees of freedom and a .05 area in the
upper tail, z5 = 1.812.
Degrees Area in Upper Tail
of Freedor 20 .10 05 025 01 005
1 1376 3078 6314 12.706 31821
314 ; . 63.656
2 1.061 1.886 2,920 4,303 6965 9.925
3 978 1.638 2.353 3.182 4541 5.841
4 941 1.533 2.132 2.776 3.747 4,604
5 920 1.476 2,015 2.571 3.365
! . . 4032
6 906 1.440 1.943 2.447 3.143 3.707
7 896 1415 1.895 2365 2.998 3.499
8 885 1.397 1.860 2306 2.896 3.355
9 883 1.383 1.833 2.262 2.821 3.250
10 879 1372 1.812 2.228 2.764
. X ; 3.169
i1 876 1.363 1796 2201 2718 3.106
12 873 1.356 1782 2,178 2.681 3.055
13 870 1.350 1771 2,160 2.650 3.012
14 868 1345 1.761 2.145 2624 2,977
15 866 1.341 1753 2.131 2.602 2.947
16 865 1337 1746 2,120 2.583 2921
17 863 1333 1.740 2.110 2.567 2.898
18 862 1.330 1.734 2.101 2.552 2.878
19 861 1328 1729 2,093 2.539 2.861
20 .860 1.325 1.725 2.086 2.528 2.845
21 859 1323 1721 2,080 2.518 2.831
22 858 1321 17117 2.074 2.508 2.819
23 858 1.319 1714 2,069 2.500 2.807
24 857 1318 1711 2,064 2492 2.797
25 856 1316 1.708 2.060 2.485 2.787
26 856 1315 1.706 2,056 2479 2.779
27 855 1314 1.703 2.052 2473 2771
28 855 1313 1,701 2,048 L2467 - 2.763
29 854 1.311 1.699 2.045 2.462 2.756
30 854 1.310 1.697 2.042 2.457 2,750
40 851 1.303 1.684 2021 2.423 2.704
50 849 1.299 1.676 2.009 2.403 2678
60 848 1.296 1.671 2,000 2.390 2.660
80 846 1.292 1.664 1.990 2374 2.639
100 845 1.290 1.660 1.984 2.364 2.626
) 842 1.282 1.645 1.960 2.326 2.576

Note: A more extensive table is provided as Table 2 of Appendix B,
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Denominator

Numerator Degrees of Freedom
Degrees Upper

of Freedom Tail 1 2 3 4 5 6 7 8 9 10 15 20 25 30 40 60 100 1000
6 .10 378 3.46 3.29 3.18 3 3.05 301 298 296 294 287 2.84 281 2.80 278 276 275 272
05 5.99 5.14 4.76 4.53 439 428 4.21 4.15 4.10 4.06 T 394 3.87 3.83 3.81 3 374 37 3.67
025 8.81 726, 660 6.23 5.99 582 5.70 5.60 552 546 527 517 51 5.07 5.01 4.96 4.92 4.86
01 13,75 10.92 9.78 9.15 8.75 8.47 8.26 8.10 798 787 7.56 740 730 723 114 7.06 6.99 6.89
7 10 3.59 326 3.07 296 288 283 278 275 272 270 2,63 2.59 2.57 2.56 254 2.51 2.50 247
.05 559 4.74 435 4.12 3.97 3.87 3719 373 3.68 364 3.51 34 3.40 3.38 3.34 330 327 323
025 8.07 6.54 5.89 552 529 5.12 499 4.90 482 476 4.57 4.47 440 4.36 431 425 421 4.15
.01 1225 9.55 8.45 785 . 746 7.19 6.99 6.84 672 6.62 631 6.16 6.06 5.99 591 5.82 5.75 5.66
8 .10 3.46 311 292 2.81 273 267 2.62 2.59 2.56 2.54 246 242 240 238 236 234 232 2.30
05 532 4.46 4.07 3.84 369 3.58 3.50 344 3.39 335 3.22 3.15 RS 3.08 3.04 3.01 297 293
025 7.57 606 542 5.05 482 465 453 443 436 430 4.10 4.00 394 3.89 3.84 3.78 374 3.68
01 11.26 8.65 7.59 701 6.63 637 6.18 6.03 5.91 5.81 552 536 526 520 512 5.03 4.96 4.87
9 10 336 3.01 281 2.69 261 2.55 251 247 244 242 234 230 227 225 223 221 2.19 216
05 512 4.26 3.86 3.63 348 337 329 323 3.18 3.4 3.01 2.94 2.89 2.86 283 279 276 271
025 721 5T 5.08 472 448 432 420 4.10 4.03 3.96 an 3.67 3.60 3.56 3.51 345 3.40 334
.01 10.56 8.02 6.99 6.42 6.06 5.80 5.61 547 535 5.26 4.96 4.81 471 4.65 4.57 4.48 441 432
10 .10 3.29 292 2.73 261 252 246 241 2.38 235 232 224 220 217 2.16 213 211 209 2.06
.05 4.96 4.10 ENY 348 3.33 322 3.14 3.07 3.02 298 2.85 2717 273 270 2.66 2.62 2.59 2.54
025 6.94 546 483 4.47 424 - 407 395 3.85 378 372 352 342 3.35 331 326 3.20 315 3.09
01 10.04 7.56 6.55 599 564 539 520 506 494 4.85 4.56 441 431 425 417 4.08 4.01 3.92
11 10 323 2.86 2.66 254 245 239 2.34 230 227 225 217 212 210 2.08 205 2.03 201 1.98
.05 4.84 398 3.59 3.36 3.20 3.09 3.01 295 290 2.85 272 2.65 2.60 2.57 253 2.49 246 241
025 6.72 526 4.63 4.28 4.04 3.88 3.6 3.66 3.59 353 333 323 3.16 312 3,06 3.00 2.96 2.89
01 9.65 721 6.22 5.67 532 507 4.89 4.74 4.63 454 425 4.10 401 3.94 3.86 3.78 371 3.61
12 .10 3.18 2.81 2.61 248 239 233 228 224 221 219 2.10 2.06 2,03 2.01 1.99 1.96 1.94 191
03 475 3.89 349 3.26 3.11 3.00 291 2.85 2.80 275 262 2.54 2.50 247 243 238 2.35 2.30
025 6.55 510 447 4.12 3.89 3.73 3.61 3.51 344 3.37 3.18 3.07 3.01 296 291 2.85 2.80 273
01 933 6.93 595 541 5.06 4.82 4.64 4.50 439 430 4.01 3.86 3.76 3.70 3.62 3.54 347 337
13 10 3.14 2,76 2.56 243 235 2.28 223 2.20 2.16 2.14 2,05 2.01 1.98 1.96 193 1.90 1.88 1.85
05 467 3.81 3.41 318 3.03 292 283 2.77 27 267 253 246 241 238 234 2.30- 226 221
025 6.41 497 435 400 3.77 3.60 348 3.39 3.31 325 3.05 295 2.88 284 278 272 2.67 2.60
01 92.07 6.70 574 521 4.86 4.62 4.44 430 4.19 4.10 382 3.66 357 3.5t 343 334 327 3.18
14 10 310 .13 252 239 231 224 219 2.15 212 2.10 2.01 1.96 1.93 199 1.89 1.86 1.83 1.80
.05 4.60 3.74 334 311 2.96 2.85 276 270 265 2.60 246 - 239 234 231 227 222 219 2.14
025 6.30 4.86 4.24 3.89 3.66 3.50 3.38 329 321 3.15 295 2.84 2.78 2.73 2.67 261 2.56 2.50
o1 8.86 6.51 5.56 5.04 469 446 4.28 4.14 4.03 3.94 3.66 351 341 3.35 327 3.18 n 3.02
15 10 3.07 270 2.49 2.36 227 221 2.16 212 2.08 2.06 197 1.92 1.89 1.87 185 1.82 179 176
05 454 3.68 3.29 306 - 290 279 271 2.64 2.59 254 240 233 228 225 220 2.16 212 2.07
025 6.20 4.77 4.15 3.80 3.58 341 329 320 332 3.06 2.86 276 2.69 264 259 252 247 240
ot 8.68 6.36 542 4.89 4.56 432 4.14 4.00 389 3.80 3.52 337 328 321 313 3.05 298 2.88
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TABLE4 F DISTRIBUTION (continued)
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Denominator Areain Numerator Degrees of Freedom
Degrees Upper

of Freedom Tail 1 2 3 4 5 6 7 8 9 10 15 20 25 30 40 60 100 1000
16 .10 3.05 267 246 2.33 224 2.18 2.13 2.09 206 2.03 194 1.89 1.86 1.84 181 178 176 172
c 05 449 3.63 324 3.01 2385 274 2.66 2.59 2.54 249 235 228 223 219 2.15 21 207 202
025 6.12 4569 4.08 3.73 3.50 3.34 322 312 3.05 299 2.79 2.68 261 257 2.51 245 240 232
.01 8.53 6.23 529 477 444 4.20 4.03 3.89 3.78 3.69 341 3.26 3.16 3.10 3.02 293 2.86 276
17 10 3.03 2.64 244 231 222 215 210 2.06 2.03 2.00 191 1.86 1.83 181 178 175 173 1.69
05 445 3.59 320 296 2.81 2,70 2.61 255 249 245 231 223 2.8 215 2.10 2,06 202 197
025 6.04 4.62 401 366 344 3.28 3.16 3.06 298 292 272 262 255 2.50 244 238 233 2.26
.01 8.40 6.11 5.19 4.67 434 4.10 3.93 3.79 3.68 3.59 331 3.16 3.07 3.00 292 283 276 2.66
18 .10 3.01 262 242 229 220 213 2.08 2.04 2.00 198 1.89 - 1.84 1.80 178 175 L72 170 1.66
05 441 3.55 3.16 293 277 2.66 2.58 251 246 241 227 2.19 2.14 2,11 2.06 2.02 198 192
025 5.98 4.56 395 3.61 3.38 322 3.10 3.01 293 287 2.67 256 249 2.44 238 232 2.27 220
01 8.29 6.01 5.09 4.58 425 4.01 3.84 37 3.60 3.51 3.23 3.08 298 292 234 275 268 2.58
19 10 2.99 261 240 227 218 a1 2.06 202 1.98 1.96 1.86 181 178 176 173 1.70 1.67 1.64
.05 4.38 3.52 3.13 2.90 274 263 2.54 248 242 2.38 223 2.16 21 207 2.03 1.98 1.94 1.88
025 592 4.51 3.90 3.56 333 317 3.05 296 2.88 2.82 262 2.51 244 239 2.33 227 222 2.14
01 8.18 593 5.01 4.50 4.17 3.94 3.77 3.63 352 343 3.15 3.00 291 284 276 267 2.60 2.50
20 .10 297 259 238 225 2.16 2.08 2.04 2.00 196 1.94 184 179 176 174 171 168 1.65 161
05 435 3.49 3.10 287 20 2.60 2.51 245 239 235 220 212 207 2.04 199 195 191 1.85
025 5.87 4.46 3.86 351 3.29 313 3,01 291 2.84 277 257 246 240 235 229 L2222 217 209
01 8.10 5.85 4.94 443 4.10 3.87 3.70 3.56 346 337 3.09 294 2.84 278 2.69 261 2.54 2.43.
21 10 2.96 2.57 236 2.23 2.14 2.08 202 1.98 1.95 192 1.83 178 174 172 1.69 1.66 1.63 1.59
05 4.32 347 3.07 2.34 2.68 257 249 242 2.37 2.32 2.18 2,10 2,05 2,01 196 1.92 1.88 182
025 5.83 4.42 3.82 348 325 3.09 297 2.87 2.80 2.73 253 242 236 231 225 218 2.13 2.05
01 8.02 5.78 4.87 437 4.04 3.81 3.64 3.51 340 331 3.03 2.88 279 272 264 2.55 248 237
22 .10 295 2.56 2.35 222 213 2,06 201 197 1.93 1.50 1.81 176 173 170 167 164 161 1.57
05 4.30 344 3.05 282 2,66 2.55 246 240 234 230 2.15 207 2.02 198 194 1.89 185 1.79
025 579 438 3.78 344 322 3.05 293 2.84 276 2,70 2.50 239 232 227 221 2.14 209 201
01 795 572 482 431 3.99 3.76 359 345 335 3.26 2.98 2.83 273 267 2.58 2.50 242 232
23 .10 2.94 2.55 2.34 221 211 2.05 199 195 192 1.89 1.80 174 1711 1.69 1.66 1.62 1.59 1.55
.05 428 342 3.03 2.30 264 2.53 244 237 232 227 213 2.05 2.00 196 191 186 1.82 1.76
025 575 435 375 341 3.18 3.02 290 281 273 2,67 247 236 229 2.24 218 211 206 1.98
01 7.88 5.66 4.76 4.26 3.94 n 3.54 " 341 330 321 293 278 2.69 2.62 2.54 245 237 227
24 .10 293 2.54 233 2.19 210 2.04 198 1.94 191 1.88 178 173 170 167 164 161 1.58 154
05 426 3.40 3.01 278 2.62 251 242 236 230 225 2.1 2.03 197 194 1.89 184 1.80 174
025 57 4.32 372 338 3.15 299 2.87 -2.78 270 2.64 244 233 226 221 2.15 2.08 2.02 194
01 7.82 5.61 4.72 422 390 3.67 3.50 3.36 3.26 317 2.89 2.74 264 2.58 249 240 233 222
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