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1. Tammy wants to compare the cost of one- and two-bedroom apartments in the area
of NTU campus. She collects data for a random sample of 10 advertisements of each

type. Here are the data:

Apartment Type Rent Per Month (in 1,000 NT dollars)
One-bedroom | 20.0 26.0 24.0 202 180 22.0 206 198 248 1538
Two-bedroom |23.8 20.0 232 260 27.0 27.0 300 200 198 268

() Find a 95% confidence interval'for the additional cost of a second bedroom.

(b) Tammy wonders if two-bedroom apartments rent for significantly more than
one-bedroom apartments. State appropriate null and alternative hypotheses.

(c) Report the test statisti¢, its degrees of freedom, and the P-value ( @ =0.05).
What do you conclude?

(d) Which do you think is more useful-fo'someone planning to rent an apartment,
a confidence intervalor a significance test? Why?

2. Mark, the project manager of a marketing research firm, is wondering whether he
could increase the response rate for a mail survey by contacting the respondents
before they receive the questionnaire. He compares three groups of subjects. The first
group received a preliminary letter about the survey, the second group was phoned,
and the third received no preliminary contact. A positive response was defined as
returning the survey within two weeks. Here are the counts:

Preliminary Contact

Response within two weeks Letter Phone Call None

Yes 195 166 135
No 251 78 519
Total 446 244 654

(a) State the appropriate null and alternative hypotheses for Mark’s question.
(b) Give the test statistic, degrees of freedom, and the p-value for the significant
test ( @ =0.05). What do you conclude?
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3. Twenty workers were randomly selected to participate in an experiment to
determine the effects of work scheduling and method of payment on attitude toward
the job. Two types of scheduling were employed: the standard 8 to 5 workday and a
modified workday allowing the worker to start at either 7 or 8 as desired on any day.
Two methods of payment were employed: a standard hourly rate and a reduced hourly
rate with an added piece rate based on the worker’s production. Five workers were
randomly assigned to each of the four Scheduling/Payment combinations. Each
worker completed an attitude test after 1 month on the job (with a higher score
indicating a more positive attitude).

Here’s partial computer output of a 2-way ANOVA (a=0.05):

Dependent Variable: Attitude

Type T Mean
Source Sum of Squares | df Square F
Corrected Model 742.950@) |\ 3 247.650 25.465
Intercept 101246.450 |=1.%| 101246 450 | 10410.946
scheduling 510:050 | 1 510.050 (iii)
payment 140.450 | 1 140.450 (iv)
scheduling * payment 924501 1 92:450 V)
Error 155.600f () (i1)
Total 102145.000 | 20
Corrected Total 898.550| 19

a R Squared = .827 (Adjusted R Squared = .794)

(a) Fill in the missing values in the ANOVA table.

(b) Is there an interaction between work scheduling and payment method? Justify
your answer.

(c¢) Which of the following plots (Plot A, Plot B, Plot C) is most likely to be the plot
of the four group means? Justify your answer.

(d) Based on the computer output and your answers to (a)(b)(c), explain the results in
plain language to a friend who has no training in statistics.
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F Values for o = 0.05

da 1 2 3 4

1 161.4 1995 215.7 224.6
2 1851 1900 19.16 19.25
3 1013 955 9.28 9.12
4 T71 694 659 6.39
5 6.61 579 541 519
6 599 514 476 4.53
7 5.59 474 435 412
8 532 446 407 -384
9 512 426 38 3.63
10 496 410 3.7L+ 3.48
11 484 398 359 3.36
12 475 389 '3.49 | 3.26
13 467 38l _ 3.41 | |3.18
14 460 374 334 | 311
15 454 3.68--3.29 @ 3.06
16 449 3.63 324 @ /3.01
17 445 359 3201296
18 441 355  3.16 293
19 438 352 313 290
20 435 349 310 287

21 432 347 307 2.84
22 430 344 305 2.82
23 428 342 303 280
24 426 340 301 278
25 424 339 299 276
26 423 337 298 274
27 421 335 296 273
28 420 334 295 271
29 418 333 2093 270

30 417 332 292 269
40 408 323 284 261
60 400 315 276 253
120 3.92 307 268 245
inf 384 300 260 237
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Table entry for p and C is the critical value t* with probability p lying to its right
and probability ¢ lying between —t* and ¢*

Upper tail probability p
df .25 .20 15 10 05 025 .02 .01 .005 0025 .001 .0005

1.000 1.376 1.963 3.078 6314 1271 15.89 31.82 63.66 1273 3183 636.6
0.816 1.061 1.386 1.886 2.920 4303 4.849 6.965 9.925 14.09 2233 31.60
0.765 0.978 1.250 1.638 2.353 3.182 3.482 4.541 5.841 7453 1021 1292
0.741 0.941 1.190 1.533 2.132 2776 2999 3.747 4.604 5598 7.173 8.610
0.727 0.920 1.156 1.476 2.015 2.571 2.757 3.365 4.032 4773 5.893 6.869
0.718 0.906 1.134 1.440 1.943 2447 2612 3.143.-3.707 4317 5208 5.959
0.711 0.896 1.119 1.415 1.895 2.365 2.517 -2.998 3.499 4,029 4.785 5408
0.706 0.889 1.108 1.397 1,860 12.306 2.449 2.896 3.355 3.833 4.501 5.041
0.703 0.883 1.100 1.383 1.833.-2.262 +2.398 2.821 3.250 3.690 4.297 4.781
0.700 0.879 1.093 1.372 1.812,2.228-°2.359 2.764 3.169 3.581 4.144 4587
0.697 0.876 1.088 1.363 1.796.02.2012.328,2.718 3.106 3.497 4.025 4437
0.695 0.873 1.083 .1.356 1.782 2.179 2.303 -2.681 3.055 3.428 3.930 4318
0.694 0.870 1.079 1.350 4.771 2.160 2.282,2.650 3.012 3372 3.852 4221
0.692 0.868 1.076 1:345/ 1.7612.145 /2264 2.624. 2.977 3.326 3.787 4.140
0.691 0.866 1.074 1341 1.753.-2.131/,2.249 2.602 2947 3.286 3.733 4.073
0.690 0.865 1.071 1.337 1.746 212002235 '2.583. 2921 3252 3.68 = 4.015
0.689 0.863 1.069 1.333. 1.740 211022242567 2,898 .3.222 ~ 31646~ 3965
0.688 0.862. 1.067 1.330 1.734 2.101 - 2.21442.552.:2:878  :3.197 3.611 - 3.922
0.688 0.861 1.066 1.328 1.729 2.093 2205 12.539:-2.861 3.174 3.579 -~ 3.883
0.687 0.860 1.064 1325 '1.725 2.086 -2.197-2.528 2.845 3.153 3.552 3.850
0.686 0.859 1.063 1.3231.721 2.080 2.189  2.518 2.831 3.135 3.527 3.81%
0.686 0.858 1.061 1.321 1.71}7 2:.074, 2.183.-2.508 2.819 3.119 3.505 3.792
0.685 0.858 1.060 1.319 “1.714..2.069 2.177 '2.500 2.807 3.104 3.485 3.768
0.685 0.857 1.059 1.318 1.711°-2.064 "2:172 2492 2.797 3.091 3.467 3.745
0.684 0.856 1.058 1.316 1.708 .2.060 2.167 2.485 2787 3.078 3.450 3.725
0.684 0.856 1.058 1.315 1706 2056 2.162. 2479 2.779 3.067 3.435 3.707
0.684 0.855 1.057 1.314 1.703 2.052 2.158 2473 .771 3.057 3.421 3.690
0.683 0.855 1.056 1.313 1701 2.048 2.154 2.467..2.763 3.047 3.408 .3.674
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29 0.683 0.854 1.055 1.311 1.692 2.045 2.150 2.462 ;2.756 :3.038 3.396 - 3.659
30 0683 0.854 1.055 1310 1.697 2.042: 2147 2457 2.750 3,030 3.385 3.646
40 0.681 0.851 1.050 1.303 1.684 2.021 2.123 2423 2.704 2.971 3307 3.551
50 0.679 0.849 1.047 1.299 1.676 2.009 2.109 2403 2.678 2937 3.261 3.496
60 0.679 0.848 1.045 1.296 1.671 2.000 2.099 2390 2.660 2.915 3.232 3.460
80 0.678 0.846 1.043 1.292 1.664 1.990 2.088 2374 2.639 2.887 3.195 3.416

100 0.677 0.845 1.042 1.290 1.660 1.984 2.081 2364 2.626 2.871 3.174 3390
1000 0.675 0.842 1037 1.282 1.646 1.962 2056 2.330 2.581 2.813 3.098 3.300
2 0.674 0.841 1.036 1.282 1.645 1960 2.054 2326 2.576 2.807 2.091 3.291

50% 60% 70% 80% 90% 95% 96% 98% 99% 99.5% 99.8% 99.9%
Confidence level C
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Table entry for p is the critical value (x)* with probability p lying to its right

Tail probability p -

df 25 .20 15 .10 05 025 .02 .01 005 .0025 .001  .000S
1 1.32 164 207 271 3.84 502 541 6.63 7.88 9.14 10.83 1212
2 277 322 379 461 599 738 782 921 10.60 1198 13.82 1520
3 4.11 464 532 625 7.8t 935 9.84 1134 12.84 1432 1627 17.73
4 539 399 674 778 9.49 11114 11,67 1328 1486 16.42 1847 20.00
5 6.63 729 812 924 11.07 12.83 1339 15.09 16.75 1839 20.51 22.11
6 7.84 856 945 1064 1259 1445 1503 16.81 18.55 2025 2246 24.10
7 9.04 9.80 1075 12.02 14.07 16.01 16.62 1848 2028 22.04 2432 26.02
8 1022 1103 12.03 13.36 15.51 17.53 18.17 20.09 21.95 23.77 26.12 27.87
9 1139 1224 1329 1468 1692 19.02 1968 21.67 23.59 2546 27.88%8 29.67
10 1255 1344 1453 1599 1831 2048 2116 2321 2519 27.11 2959 3142
11 13.70 14.63 15.77 17.28 19.68 21.92 22.62° 24.72 - 26.76 28.73 31.26 33.14
12 14.85 15.81 16.99 18.55 21.034-23.34" 2405, 2622 2830 30.32 3291 34.82
13 1598 16.98 1820 19.81 2236’ 2474 2547 2769 29.82 31.88 34.53 36.48
14 1712 1815 1941 21.06 2368, 26.12 26.87 " 29143132 3343 36.12 38.11
15 18.25 1931 20,60 2231 25160 2749, 2826 30.58°-32.80 3495 37.70 39.72
16 1937 © 2047 21.79 23.54 2630 28.85, 1 2963, | 32.00 34.27 3646 3925 4131
17 2045 2161 2298 2477 27.59 30.19.231:00 | 3341 3572 3795 40.79 42.88
18 2160 22.76 2416 25.99 28.87 31.53-w32:35 |34.81 37.16 3942 4231 4443
19 2272 23950 2533 2720 30.14 32.85 33.69 (36119 38.58 40.88 43.82 45.97
20 23.83 2504 2650 2841 3141 3417 35.02) 13757 -40.00 4234 4531 47.50
21 24.93  26.17 27.66 29.62 3267 3548 3634 (3893 4140 43.78 4680 49.01
22 2604 2730 28.82 30.81 3392 3678 37.66 | 40.29-42.80 4520 48.27 50.51
23 27.14 2843 2998 32.01 35.17 /3808y 381874164 44.18 4662 49.73 52.00
24 2824 2955 31.13 3320 36423936 40.271 4298 45.56 48.03 51.18 53.48
25 2934 30.68 32.28 34.38 37.65 4065 41.577 4431 46.93 4944 52.62 54.95
26 3043  31.79 3343 3556 38.89 4192 42.86 14564 4829 50.83 5405 5641
27 31.53 3291 3457 3674 4011 43.19 4414 46.96 49.64 5222 5548 57.86
28 32.62 3403 3571 3792 4134 4446 4542 4828 50.99 53.59 56.89 5930
29 3371 3514 36.85 39.09 4256 4572 4669 49.59 5234 5497 5830 6073
30 34.80 3625 3799 4026 43.77 4698 4796 S50.89 S53.67 5633 59.70 62.16
40 45.62 4727 4924 51.81 55.76 5934 6044 63.69 66.77 69.70 73.40 76.09
50 56.33 5816 60.35 63.17 67.50 7142 7261 7615 79.49 82.66 8646 89.56

60 6698 6897 7134 7440 79.08 8330 84.58 8838 9195 9534 99.61 102.7

80 88.13 9041 93.11 .96.58 101.9 1066 108.1 1123 1163 1201 124.8 1283

100 109.1 1117 1147 1185 1243 1296 1311 1358 1402 1443 1494 153.2
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