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L. Please answer the following three questions.

a. Why does the average in the variance S divide the sum by 1 less

than the number of observation? (5%)
b. Why are we likely to standardize data before testing statistic
hypotheses? (5%)

c. Please define the law of large number. (5%)

II. Please explain the relationships between binomial distribution and
Poisson distribution, binomial distribution and normal distribution

and Poisson distribution and normal distribution, respectively.
(15%)

III. There are 50 samples following a probability density function:

g s o< —1
Folm)=+4-(a®+1), —-l=zo<l
L" 1, 1=

Can we conclude that F, () follows one uniform distribution at 5%

significance? Please test it using the Goodness-of-fit test. (25%)
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IV. The company A uses sample surveys to estimate its sale promotion.

The following table reveals company A’s sale outcomes, where n
denotes the amount of survey sample; X means average sale amount,

Can we conclude that average sale amounts before and after

promotions are different? (20%)

_ standard
; I X '
promotion error (3)
before 45 2.95 0.22
after 9 3.61 0.19

Assume the regression model QO =a+ Y, +74, + u,, where O is
the sales of a firm in the ¢th district, ¥ is an average income per
consumer in that district, and A is the amount of money spent by the

firm in that district(¢ =1,2,3....,20). After assessed data, we get the fitted

~

equation, O =30.967+2.643

(7.88) {0.785}

Y +0(.O45 54,, where the numbers in

0.285)

parentheses are estimated standard deviations of the least square

coefficients.

Please (a) describe the null and altemative hypotheses of 5 and y,
respectively; (10%)

(b) test the hypothesis at the 5% significance level. (15%)
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Table  Critical Values of ¢

DEGREES OF DEGREES OF
FREEDOM t100 t 050 toos 010 to0s FREEDOM f 100 £ 050 tazs to10 005
1 3.078 6.314 12.706  31.821 63.657 24 1.318 1.711 2.064 2492 2797
2 1.886 2.920 4.303 6.565 9.925 25 1.316 1.708 2.060 2485 2787
3 1.638 2353 3.182 4.541 5.841 26 1.315 1.706 2.056 2.479 2779
4 1.533 2132 2776 3.747 4.604 27 1.314 1.703 2.052 2473 2.771
5 1476 2015 2.571 3.365 4.032 28 1.313 1.701 2.048 2467  2.763
6 1.440 1.943 2.447 3.143 3.707 29 1.311 1.659 2.045 2462 2756
7 1.415 1.895 2.365 2.998 5.499 30 1.310 1.697  2.042 2457 2750
8 1.397  1.860 2306 2.896 3.355 35 1.306 1.690 2.03¢ 2438 2724
9 1.383 1833 2.262 2.823 3.250 40 1.303 1.684 2021 2.423 2705
10 1.372 1812 2.228 2.764 3.169 45 1.301 1.679 2.014 2412 2.690
11 1.363  1.796 2.201 2.718 3.106 50 1.259 1.676 2.009 2.403 2.678
12 1.356 1.782 2.179 2.681 3.055 60 1.296 1.671 2.000 2.390 2.660
13 1.350 1.771 2.160 2.650 3.012 70 1.294 1.667 1.994 2.381 2.648
14 1.345 1.761 2.145 2.624 2977 8G 1.292 1.664 1.9%0 2.374 2.639
15 1.341 1.753 2131 2.602 2.947 90 1.291 1.662 1.987 2369 2632
16 1337 1746 2120 2583 2.921 100 1.280 1.660 1.984 2.364 2.626
17 1.333 1.740 2.110 2.567 2.898 120 1.289 1.658 1.980 2.358 2.617
18 1.330 1.734 2.101 2.552 2.878 140 1.288 1.656 1.977 2.353 2.611
19 1328  1.729 2.093 2539 2.861 160 1.287 1.654 1.8975 2350 2.607
20 1.325 1.725 2.086 2.528 2.845 180 1.286 1.653 1973 2347 2603
21 1.323 1.721 2.080 2518 2.831 200 1.286 1.653 1972 2.345 2.601
22 1.321 1.717 2.074 2.508 2.819 0 1.282 1.645 1.960 2.326 2.576
23 1.319 1.714 2.069 2.500 2.807

soURCE: From M. Merrington, “Table of Percentage Points of the +-Distribution,” Biometrika 32 {1941): 300. Reprodiiced by permission
of the Biometrika Trustees.
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Table  Critical Vaiues of X°
fiah)
¢ x; ¥
DEGREES OF -
FREEDOM X%es Xaso X5 X550 Xo00 Xioo Xoso Xhas X510 Xos
1 0.0000393 0.0001571 0.0009821 0.0039321 0.0157908 2.70554 3.84146 5.02389 6.63490 7.87944
2 0.0100251 0.0201007 0.0306356 0.102587 0.210720 4.60517 599147 7.3777% 921034 10.5966
3 00717212 (.114832 0215795 0.351846 0.584375 625139 7.81473 034840 11.3449 12.8381
4 0.206990 0297110 0.484419 (.710721 1.063623 7.77944  9.48773 11.1433 13.2767 14.8602
5 0.411740 0.554300 0.831211 1.145476 1.61031 9.23635 11.0705 12.8325 15.0863 16.749
6 0.675727 0.872085 1.237347 1.6353% 2.20413 10.6446 125916 14.4494 16.8119 18.5476
7 0.989265 1.239043 1.68987  2.16735  2.83311 12.0170 14.0671 160128 18.4753 202777
8 1.344419 1.646482 2.17973 273264 348934 133616 155073 175346 20.0902 721 9550
g 1.734926 2.087912 2.7003%  3.32511 4.16816 14.6837 16.9190 19.0228 21.6650 23.5893
ic 215585  2.55821 3.24697  3.94030 4.86518 15.9871 18.3070 20.4831 232093 2518%2
11 2.60321 3.05347  3.81575  4.57481 557779 17.2750 19.6751 21,9200 247250 26.7569
12 3.07382 357056  4.40379 522603 630380 185494 210261 233367 26.2170 28.2995
13 356503  4.10691 5.00874 5.82186  7.04150 19.811¢9 223621 247356 27.6883 298194
14 4.07468  4.66043 5.62872 657063 778953 21.0642  23.6848 26.1190 79.1413 3] 3193
15 4.60094 522935 626214 726094 854675 223072 24.9958 27.4884 305779 32.8013
16 514224  5.81221 6.90766 7.96164 931223 235418 262962 288454 31.9999 342677
17 5.69724 640776 756418 867176 100852 24.7690 275871 30.1910 33.4087 357185
18 6.26481 7.01491 8.23075 9.39046 10.8649 259894 288693 315264 34.8053 37.1564
1% 6.84398  7.63273 890655 10.1170 11.6509  27.2036  30.1435 32.8523 36.1908 38.5822
20 743386  8.26040  9.55083 10.8508 124426 284120 31.4104 34.1696 375662 39.996%
21 8.03366  8.89720 10.28293 11.59i3 132396  29.6151 32.6705 354789 38.9321 414010
22 8.64272 954249 109823 123380 14.0415 30.8133 339244 36.7807 402894 42.7954
23 9.26042 10.19567 11.6885 13.0905 14.8479  32.0069 35.1725 380757 41.6384 44.31813
24 9.88623 10.8564 12.4011 13.8484  15.6587 33.1963 36.4151 39.3641 429798 455585
25 10.5197 11.5240 13.1197 14.6114 164734 343816  37.6525 40.6465 443141 46.9278
26 111603 12.1931 13.8439 15.3791 172919 355631 38.8852 41,9232 45.6417 4B.2896
27 11.8076  12.8786 14.5733 16.1513 18.1138  36.7412 401133 43.1944 46.5630 49.644%
28 124613  13.5648 15.3079 16.9279 18.9392 379159  41.3372 444607 48.2782 50.9933
25 13.1211 14.2565 16.0471 17.7083 197677  39.0875 42 5569 457222 495879 572.3356
30 137867 149535 16.7908  18.4926 20.5992 40.2560 43.7729 469792 50.89227 53.6720
40 207065  22.1643  24.4331 265093  28.0505 51.8050  55.7585 359.3417 6&3.6907 66.7659
50 279907 29.7067  32.3574 34.7642 37.6886  63.1671 67.5048 71.4202 7561539 79.4900
60 35.5346 37.4848 404817 43.1879 464589 743970 79.0819 83.2976 B88.3794 919517
70 43.2752 454418 487576 51.7393 553290  85.5271 90,8312 95.0231 100.425 104215
80 51.1720 535400 57.1532 603915 642778 965782 101.879 106.629 '112.329 116321
90 59,1963  61.7541 656466  69.1260 73.2912 107.565 113.145 118,136 124.116 128299
100 67.3276  70.0648 74.2219 779295 823581 118498 124.342 129.561 135.807 140.165

SQURCE: From C. M. Thompson, “Tables of the Percentage Points of the y2-Distribution,” Biometrika 32 (1941): 188-89. Reproduced
by permission of the Bicmetrika Trustees.




