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1.1.(10%) Let X have a distribution with p.d.f.
e—x
f(X) = m, -0} <a0,

What is the distribution of Y =1/(1+¢7)?

1.2.(10%) ABC Construction Company bids on projects assuming that the mean idle time per worker is 72 or fewer minutes per day.

A sample of 36 construction workers will be used to test this assumption. Assume that the population standard deviation is 12
minutes.

(a) What is the null hypothesis for this question ?

(b) Write down the probability of making a Type II error when the population mean idle time is 80 minutes at .05 level of
significance in a probability form without checking the Standard Normal table. (7, . =1.96 and Z,,; = 1.645)

1.3.(10%) The data consists of n independently selected pairs

(X,Y,»i=12,..,n. Let D, =X, -Y,, the D;s are assumed to be normally distributed

with variance G2 and the correlation between X, and Y, is p.
() What is the variance of D ?
(b) If the two-sample t test is incorrectly used to analyze paired data, what will happen if p>0?

1.4.(10%) Consider a random sample X,.i=1,...,n. Let g and o’ denote the

population mean and variance. Define X -—-n“ZTIX .S =n'lz;()(,— w, s =n‘]ZLI(X,—X)2 , What are the

distributions of ns’/c” and nst/c” if n=507 (Justify your answers)

1.5.(10%) The following table shows part of the probability distribution for a random
Variable x. The mean of the distribution is known to be 1.8 (E(x) = 1.8).
Determine f{1) and 1(3).

X 0 1 2 3 4
Jx) 02 ? 0.15 72 0.15

11. (50%)

2.1. (20%) The table below gives beverage preferences for random samples of teens and adults.

Teens Adults Total
Coffee 50 200 250
Tea 100 150 230
Soft Drink 200 200 400
Other 50 30 100

400 600 1000

We are interested in determining whether or not drink preferences is independent of age (i.e., adult and teen)
(a) State the null and alternative hypotheses to be tested.
(b) Compute the test statistic.
(c) The null hypothesis is to be tested at the 5% level. Determine the critical value
for this test. What do you conclude?
(d) Determine the p-value and perform the test.
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2.2. (10%) The heating bills for a random sample of houses in a city using three forms of heating (i.e., Natural Gas, Central Electric,
and Heat Pump) with five bills for each of the 3 heating forms are obtained. Part of an ANOVA table is shown below.

Source of Variation SS df MS F
Between Groups ? ? ? ?
Within Groups 1584 _? 7

Total 1757 14

(2) Fill in all the blanks in the above ANOVA table.
(b) Ata = .05, test to see if there is a significant difference among the average heating bills of all homes in the city using 3
forms of heating. (State the null and alternative hypotheses, compute the test statistic, and make your conclusion).

2.3. (10%) A regression analysis was applied to determine the relationship between a dependent variable and 8 independent variables
and the following information was obtained.
R Square = .80; SSR = 4280; Total number of observations, n = 56
(a) Fill in all the blanks in the following ANOVA table.
(b) Is the model significant? Let ¢ = .05. (State the null and alternative
hypotheses, compute the test statistic, and make your conclusion).

ANOVA

af ARY MS F
Regression ? ? ? ?
Error ? ? 92
Total ? ?

2.4, (10%) A regression analysis involving 45 observations relating a dependent variable and two independent variables resulted in
the following information.
Y =.408 + 1.34x1 + 2x2
The SSE for the above model is 49.
When two other independent variables were added to the model, the following information was provided.
Y =1.2+3x1 + 12x2 + 4x3 + 8x4
This model's SSE is 40.

We want to test whether or not the addition of 2 variables to a model will be statistically significant.

(a) State the null and alternative hypotheses.

(b) Ata.05 level of significance, test to determine if the two added independent variables contribute significantly to the model.
(Compute the test statistic, and make your conclusion).
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0.99 £.978 3.95 0.8 0.1 0.05 0.02%5 £.01
1 0.0002 0.0010 £.60639 0.0158 2.7955 3.8415 50239 6.6349
2 00201 8.0506 0.1026 ¢.2107 4.6052 5.9915% 7.3778 9.2163
3 0.1148 0.2158 0.3518 0.5844 6.2514 7.8147 9.3484 113449
4 0.2971 B.4844 0.7107 L0636 77794 - 24877 111433 13.2767
5 8.5543 0.8312 1.1455 1.6103 9.2364 110705 12.83258 15.0863
6 0.8721 12373 1.6354 2.2041 10.6446 12.5916 14.4494 16.811¢
7 1.239¢ 1.689% 2.1674 2.8331 12.017¢ 14.06Tt 16.0128 18.4753
8 1.6465 2.1797 2.7326 3.4895 13.3616 15,5073 17.5346 20,9902
-8 2.0879 2.7004 3.3251 4.1682 14.6837 16.912¢ 19.0228 21,6660
10 2.5582 3.2470 3.9403 4.8652 15.9872 18.3070 204831 23.2093
11 3.0535 3.8158 4.5748 5.5778 17.2750 19.6751 21.5200 24,7250
12 3.5706 4.4038 5.2260  6.3038 18.5494  21.0261 233367 262178
13 4.1069 5.0087 5.8919 7.0415  19.3119 22.3621 24,7356 27.6882
14 4.6604 5.6287 6.5706 77895 21.0642 23.6348 26.119¢ 291413

15 5.2294 6.2621 7.2609 8.5468  22.3072. ° 249958 27.4884  30.577%
16 5.8122 69077 719616 93122 23.5418 262962 28.83454 31,9999
17 6.4078 7.5642 8.6718 10.0852  24.7690  27.5871 301910 33.4087
.18 7.014% 8.2308 $.3905 190.8649 25.9894 28.8693  31.5264 34.8053
19 7.6327 89066 10.1170 11.65C9 272036  30.1435  32.8523  36.1908
20 L2604 9.5908 10.8508 124426 28.4120 314164  34.169¢  37.5662

21 3.8972 19.2829  11.5913 13.23%  29.6151 326705 35478% 389321
22 9.5425  10.9823 12.3380 14.0415  30.8133  33.9244  36.7807  40.289¢
23 10.1957 11.6885 130905  14.8479  32.006%  35.1725  38.0757  41.6384
24 10.8564 12.4012 13.8484  15.6587  33.1963  36.4151 39.3641 42.9758
25 11.524¢  13.1197 14.6114 164734 343816  37.6525  40.6465 443141
26 12.1981 13.8439 15.3791 17.2919  35.5631 38.8852  41.923 456417
27 12.8786 14.5733 16.1513 181138 367412  40.1133 434944 46.9630
28 13.5648 153079 16.9279 189392 3791589 413372 444607  48.2782
29 142565 16,8471 17.7083 197677  39.0875  42.556% 457222  49.5879
30 14.9535 16.79908 18.4%926  20.5992 202560  43.7729 469792  50.8922

35 18.508% - 20.5694  22.4650  24.7967  46.0588  49.8018  53.2033 573421
40 22.1643 24.4331 26.5093  29.0505  51.8050 557585 593417 63.6997
45 259013  28.3662  30.6123  33.3504 | 57.5053  61.6562 654102  65.9568
5¢ 257067 323574 34.7642  37.6886 631671 67.5648  71.4282 76,1539
69 37.4849 404817  43.1879  46.4589  74.3970 790819  B83.2976  88.379%4
70 45.4418  48.7576  51.7393 §5.3290  35.527% 90.5312  95.0231 1004252
80 53.5400  57.1532 603915 642778 96.5782 1018785 106.6286 1113288
20 61.7541 65.6466  69.1260  73.2912 107.5650 113.1453 118.1350 1241163
100 70.0648 742215 779295 823581 118.4980 1243421 129.5612  135.8067
200 |156.4320 1627280 1682786 174.8353 226.0218 233.9943 2410579 249.4451
300 §245.9725 253.9123 260.8781 269.067% 3317885 341.3951 349.8745 359.9064
400 {337.1553 3464818 354.6410 3642074 436.6490  447.6325 4573055 468.7245
500 [429.3875 439.9360  449.1468  459.9261  540.9303 553.1268 563.3515 576.4928
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(i) =005
P(F,,2F, )=«
i 3 3 4 5 3 T 3 9
1 [161.448 199500 Z215.707 224.583 130.162 233.986 236.168 238.883 240543
2 1185128 19.0000 19.1643 192468 1929564 193235 193532 193710 193843
3 |10.1280 95521 92766 91172 90135 89406 83867 83452 88123
4 | 77086 69443 65914 63382 62561 61631 60942 60410 59988
5 | 66079 57861 54055 51922 50303 49503 48759 48183 47725
6 | 59874 61433 47571 45337 43874 42839 42067 41468 4.09%0
7 | 55914 47374 43468 41203 39715 33660 3.7870 3.7257 3.6767
8 | 53177 44590 40662 33379 36875 35806 3.5005 34381 33881
9 | 51174 42565 33625 3.6331 34817 33738 32927 3229 3.1789
10 | 49646 41028 37083 34780 33258 32172 31355 30717 3.0204
i1 | 48443 3.9823 35874 33567 32039 30946 3.0123  2.9480  2.3962
12 | 47472  3.8853 3.4903 32592 31059 29961 29134 2.8486  2.7964
13 | 4.6672 3.8056 3.4105 31791 30254 29153 28321 L7669  2.7144
14 | 4.6001 3.7389 33439 34122 29582 28477 2.7642 26987 2.6458
15 | 4.5431  3.6823 32874 30556 29013 27905 27066 2.6408  2.5876
16 | 4.4940 3.6337 32389 3.0069 2.3524 27413 26572 25911  2.5377
17 | 44513 35515 31968 29647 28100 216987  2.6343 25480 24943
18 | 44138 3.5546 3.1599 29277 27729 26613 25767 25102  2.4563
19 | 43807 35219 31274 2.8951 27401 26283 25435 24768 24227
20 | 43512 34928 3.0984 28661 27189 25990 25140 24471 23928
21 | 43248 3.4668 30725 23401 2.6848 25727 24876 24205 23660
22 1 43009 3.4434 3.0491 223167 25613 25491 24638 23965 23419
23 | 42793 34221 30280 27955 2.6400 25277 24422 23748 23201
24 | 42597 3.4028 30088 27763 26207 2.5082 24226 23551 23002
35 | 42417 33852 29932 27587 26030 24904 24047 23371 2.2821
26 | 42252 33690 29752 2.7426 25868 24741 23883 23205  2.2655
27| 42160 33541 29604 2.7278 25719 2.4591 23732 23053 22501
28 | 4.1960 33404 29467 27141 25581 24433 23593 22913 22360
25 | 41830 33277 29340 2.7014 25454 24324 23463 22783 2.2229
36 | 41700 33158 29223 2.68%6 2.3336 2.4205 23343 22662 22107
36 | 41213 32674 28742 26415 2.4851 23718 22852 22167 2.1608
40 | 4.0847 32317 28387 2.6060 2.4495 23359 22490 21802  2.1240
45 | 4.0566 32043 28115 25787  2.422% 23083 2212 21321 19958
SG | 40343 3.1826 27900 25572 24004 22864 231992 21299  2.0734
60 | 40012 31504 27581 25252 23683 22541 21665 20970  2.0401
70 | 39778 33277 27355 25027 23456 22312 21435 20737 20166
80 | 39604 3108 27188 24859 23287 22142 21263 20564 1.9991
o0 | 3.9469 3.0977 27058 24729 23157 22011 21131 2.0430 1.9856
100 39361 3.0873 2.6955 24626 23053 21506 21025 2.0323 19748
120] 3.9201  3.0718  2.6802 24472 22899 21750 2.0868 20164 1.9588
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