G 264~ 266 BUILEC I RZR 105 LIRS R A

% Ff TEEGTFEEEL CLIRTELNE 7 by

EHME  $E5 T2 S ¢ 0228 0§ 0 3
B/RE 7 E

NCERAETE  ARETEEHER o FREEERES  RAREM HESE > TS

- / + Store A sales meat measured by kilogram, and store B sales cellular phones. The following table shows
the amount and money (NT$1,000) sold in eight days for the two stores.

Day 1 2 3 4 5 6 7 g
Store A Amount [300 220 290 225 240 360 320 280

Money [20 15 19 16 20 32 22 16
StoreB Amount [20 12 10 6 15 22 10 8

Money |205 . 150 125 8 92 160 102 70

Cl) (10%) Which store has a more stable amount sold in a day?
62) (10%) Which store has a stronger linear relationship between the amount and money sold in a day?

.Z~The mayor of a city wants to know the attitude of citizens about a new policy. Define necessary symbols
in answering the following questions '
(1) (10%) Suppose that a cltlzen can either like or dislike the new policy. If 100 citizéns are i‘andbmly
chosen to express their oplmons about the new policy, give the sampling distribution of the point
estimator for measuring the attitude of citizens, and specify necessary conditions to have the sampling

distribution.

{ 2)(10%) Suppose that a citizen can give a score ranged from 1 to 10 to be hisfher favorite level about the
new policy, where score 10 represents the most favorable. If 25 citizens are randomly chosen for
scoring, give the sampling distribution of the point estimator for measmlng the attitude of citizens, and

specify necessary conditions to have the samphng distribution.

‘_33 Let A, B, and IJ be events, and let AC Be the complement of event A.
C 1} (5%) If A® and B€ are independent, argue whether A and B are independent.
(‘2)) (5%) If A and B are mdependent and B and D are independent, algue whether A and D are

independent.
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4 ~ Comparison of visual acuity (clarity of vision) in diabetic patients and the matched healthy control group. Is the
distribution of visual acuity different in the two groups? It should be noted that the distribution of visual acuity is not
normal.

(1) Define the null and alternative hypotheses for the statistical test you plan to conduct (3%)

(2) Calculate the test statistic (10%)

(3) What is the p-value of the test {2%)

Vlsual acu:ty Diabetic patients (n)? Healthy control group {n)?

12 L

Note: 1. In the case of visual acuity, “20-20” is the best {normal vision} and “20-200" is the worst (legal blindness).

2. “n” represents the number of people having that level of visual acuity based on the Snellen eye chart.

5. A clinical trial was conducted to test a new anti-depression medication. Thirty participants with a similar depression
leve! {15 from a high school in the north of the island, 15 from a high school in the south of the island) were stratified
and then randomly assigned to three groups with different dosage of the medication: Omg (placebo), 50mg, and
100mg. Three month later, the effect of this antidepressant was self-evaluated on a scale of 1-10, with 10 being
extreme helpful and 1 being useless. Please conduct a factorial ANOVA using ¢ level=0.05. The original data is

provided as follows.
School Jocation 0 mg 50 mg 100 rng

North

South
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{1) Give a complete ANOVA table. Does the interaction term in the model reach the significant level? {13%)

{2) Test the difference in the rating of treatment effect between the 50 mg and 100 mg. You should control overall

experiment-wise error rate. (5%)

6. A teacher suspects that the final exam score in her operation research was related to the average quiz score and
the midterm score. Moreover, she perceived some gender differences in class involvement. Therefore, she fitted a
multiple regression model using Final as the response and included Quiz Average, Midterm, and Gender
(Male/Female) as the predictors. The original data is not given here but the partial outputs of testing results
génerated by Minitab are provided as foillows. It should be noted that the Gender predictor included in the model was

dummy recoded as (1, 0) for (male, female).

Analysis of Variance

Source DF Adj S§ Adj MS F-Value P-Value

Regression 3 2683.79 894.60 .13 < 0.001
Quiz Average 1 1913.88 1913.88 19.53 < 0,001
Midterm 1 1.47 1.47 0.02  0.903
Gender 1 19.15 19.15 0.20  0.661

Error 46 4506.93 97.98

Total 49 7150.72

Cocfficients

Term Coef SE Coef

Constant 12.6 15.3

Quiz Average 0,731 0.165

Midterm 0.024  0.193

Gender
Male -1.26 2.85

(1) Calculate the coefficient of determination and explain its meaning. {5%)
(2) How to obtain the coefficient vale for the predictor “Quiz Average” (12.6 here} using other information provided in

the table? (5%)
(3) Write down the final score prediction equation for male students. {2%)
(4) Compare {contrast) the p-value approach and the confidence intervals approach in hypothesis testing. (5%)
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I Cumulative Standard Normal Distribution®

z 2
O R

Vo

z 6.00 0.01 0.02 0.03 004 z

0.0 0.50000 0.50399 0.50798 0.51197 0.51595 0.0
0.1 0.53983 0.54379 0.54776 0.55172 0.55567 0.1
0.2 0.57926 0.58317 0.58706 0.59095 0.59483 0.2
0.3 0.61791 0.62172 0.62551 0.62930 0.63307 0.3
0.4 0.65542 0.65910 0.66276 0.66640 0.67003 0.4
0.5 0.69146 0.69497 0.69847 '0.70194 0.70540 0.5
0.6 0.72575 0.72907 0.73237 0.73565 0.73891 0.6
0.7 0.75803 0.76115 0.76424 0.76730 0.77035 0.7
0.8 0.78814 0.79103 079389 0.79673 0.79954 0.8
09 0.81594 0.81859 0.82121 0.82381 (.82639 09
1.0 0.84134 0.84375 | 0.84613 0.84840  0.,85083 1.0
1.1 0.86433 0.86650 0.86864 0.87076 0.87285 1.1
12 0.83493 0.88686 0.88877 0.89065 0.89251 12
1.3 0.80320 0.90490 0.90658 0.90824 0.90988 13
14. 091924 0.92073 0.92219 0.92364 - 0.92506 14
1.5 0.93319 0.93448 0.93574 0.93699 0.93822 1.5
1.6 0.94520 0.94630 -0.94738 0.94845 0.94950 1.6
17 0.95543 0.95637 0.95728 0.95818 0.95907 1.7
18 096407 096485 096562 096637 096711 18
1.9 097128 0.97193 0.97257 0.97320 0.97381 19
2.0 0.97725 0.97778 0.97831 0.97882 0.97932 2.0
2.1 0.98214 0.98257 0.58300 0.98341 0.93882 2.1
22 0.98610 0.98645 0.98679 0.98713 0.98745 22
2.3 0.98928 01.98956 0.98983 099010 0.99036 23
2.4 0.99180 0.99202 0.99224 0.99245 099266 - 24
25 - 0.99379 0.99396 0.99413 0.99430 0.99446 2.5
2.6 0.99534 0.99547 0.99550 0.99573 0.99585 2.6
2.7 0.99653 0.99664 0.99674 0.99683 0.99693 27
2.8 0.99744 099752 . - 0.99760 0.99767 0.99774 2.8
2.9 0.99813 0.99819 0.99825 0.99831 0.99836 29
3.0 0.99865 099869 . 0.99874 0.99878 0.99882 3.0
3.1 0.99903 099906 099910 099913 0.99%16 3.1
3.2 0.99931 0.99934 0.99936 " 0.99938 0.99940 3.2
3.3 0.99952 0.99953 0.99955 0.99957 0.99958 33
3.4 0.99966 0.99968 0.99969 0.99970 0.99971 3.4
3.5 0.99977 0.99978 0.99978 0.99979 - (0.99980 3.5
3.6 0.99984 ©0,99985 0.99985 _0.99986 0.99986 3.6
3.7 0.99989 0.99990 0.999%0 0.99990 0.99991 3.7
3.8 0.99993 - 0.99993 0.99993 0.99994 0.99994 3.8
39 0.99993 0.99995 0.99996 - 0.99996 0.99996 3.9

3Reproduced with permission from Probubilify and Statistics in Enginecring aind Management Science, 3rd edition, by W. W, Hines
and D, C. Monigomery. Wiley, New York, 1990.
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I Cumulative Standard Normal-Distribution (Continued)
D) = z, b vn A
- Oz) | Lw\/z__we u-

L T e .
z 0.05 0.06 0.07 0.08 0.09 7
0.0 0.51994 0.52392 0.52790 0.53188 0.53586 0.0
0.1 0.55962 0.56356 0.56749 0.57142 0.57534 0.1
0.2 0.59871 0.60257 060642 0.61026 0.61409 0.2
0.3 0.63683 0.64058 - 0.64431 0.64803 065173 0.3
0.4 0.67364 0.67724 . 0.68082 0.68438 0.68793 0.4
0.5 0.70884 071226 0.71566 0.71904 0.72240 0.5
0.6 0.74215 0.74537  0.74857 0.75175 0.75490 0.6
0.7 0.77337 077637 - 0.77935 0.78230 0.78523 Q1.
03 V30234 0.80510 0.80785 0.81057 0.81327 0.8
0.9 0.82894 0.83147  0.83397 0.83646 0.83891 0.9
1.0 0.85314 0.85543 " 0.85768 0.85993 0.86214 1.0
1.1 0.87493 0.87697 0.87900 0.88100 0.88297 . 1.1
1.2 089435 0.89616 0.8979 089973 . 090147 12
1.3 0:91149 0.91308 0.91465 091621 0.91773 1.3
1.4 0:92647 0.92785  0.92922 0.93056 0.93189 14
1.5 0:93943 0.90462 0.94179 0.94205 0.94408 1.5
1.6 0.95053 0.95154 - 0.95254 0.95352 © 0.95448 1.6
1.7 0.95994 0.96080 0.96164 0.96246 096327 L7
1.8 0.96784 0.96856 0.96926 0.96995 0.97062 1.8
1.9 0.97441 0.97500 - 0.97558 0.97615 0.97670 1.9
20 0.97982: 0.98030 0.98077 0:08124 0.98169 2.0
2.1 0.984722 -0.98461 . 098500 0.98537 0.98574 2.1
2.2 0.98778 0.98809 . 0.98840 0.98870 .  0.98899 2.2
2.3 0.99061 0.99086 0.99111 0.99134 0.99158 - 2.3
24 0.99286 0.99305 0.99324 0.99343 0.99361 24
2.5 0.99461 0.99477 0.99492 0.99506 0.99520 25
2.6 0995987 ~ °.0.99609 0.9962] 0.99632 0.99643 2.6
27 099702 . - 099711 099720 0.99728 0.99736 2.7
2.8 099781 . (.99788 - 0.99795 - 0.99801  © 0.99807 2.8
2.9 0.99841 - 0099846 0.99851 0.99856 0.99861 2.9
3.0 0.99886 " " . 0.99889 "  (.99893" 0.99897 - 0.99900 3.0
31 099918 T0:99921.  0.99924 0.99926 .~ 0.99929. 3.1
32 0.99942 099944 . 0.99546 0.99948 - 0.99950 3.2
33 0.99960 0.99961 - 0.99962 0.99964 0.99965 3.3
34 0.99972 0.99973 0.99974 0.99975 0.99976 3.4

T35 T 0B99EI T 0.99981 ¢ 099982 - /99983 0.99983 35

36 0.99987: . 0.99987 0.99983 0.99988 0.99989 3.6
37 0.99991 0.99992 0.99992 0.99992 0.99992 3.7
38 099994 0.99994 0.99095 0.99995 0.99595 3.8
3.9 0.99996 0.99996 0.99996 0.99997 0.99997 3.9

I R,
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2+ 11 Percentage Points of the ¢ Distribution®

» = Degeees of freedom.

1966.

v 0.40 0.25 0.10 0.05 0.025 0.01 0.005 0.0025 0.001 0.0045
1 0325 . 1.000 3.078 6.314 12.706 31.821 63.657 127.32 318.31 636.62

2 0289 ~ 0816 1.886 2.920 4.303 6.965 9.925 14,089 23.326 31.598

3 0277  0.765 1.638 2.353 3.182 4.541 5.841 7.453 10.213 12.924

4 0.271 . 0741 1.533 2.132 27176 3.7147 4.604 5.598 1.173 8.610

5 0.267 0.727 1.476 2.013 2.571 3.365 4.032 4.773 5.893 6.869

6 0.265 0.727 1.440 1.943 2447 3.143 3907 4,317 5.208 5,959

7 0.263 0.711 1.415 1.895 2.365 2.998 3.499 4.019 4,785 5.408

8 0,262 0.706 -1.397 1.860 2.306 2.896 3.355 3.833 4.501 5.041

9 0.261 0,703 1.383 1.833 2.262 2.821 3.250 3.650 4.297 4.78)
10 0.260 0.700 1.372 1.812 2228 2,764 3.169 3581 4,144 4.587
11 0260 0.697 1.363 1.796 2.201 2,718 3.106 3.497 4.025 4.437
12 0259  0.693 1.356 1.782 2.179 2.681 3.055 3.428 3.930 4318
13 0.259 0.694 1.350 1.7711 2.160 2.650 3.012 3.372 3.852 4221
14 0.258 0.692 1.345 1.761 2.145 2.624 2.977 3.326 3.787 4140
15 0.258 0.691 1.341 1.753 2.131 2.602 2.947 3.286 3.733 4.073
16 0.258 0.650 1.337 1.746 2.120 2.583 2.921 3.252 3.686 4.015
17 0.257 0.689 1.333 1.740 2,110 2.567 2.808 3.222 3.646 3.965
18 0.257 0.688 1.330 1.734 2.101 2.552 2.878 3.197 3.610 3.922
19 0.257 - 0.688 1.328 1.729 2.093 2.539 2.861 3.174 3.579 3.883
20 0.257 0.687 1.325 1.725 2.086 2,528 2.845 3.153 3.552 3.850
21 0.257: 0.686 1.323 1.721 2.080 2,518 2.831 3.135 3.527 3.819
22 02567+ 0.686 1321 1717 2.074 2.508 2.819 3.119 3.505 3.792
23 0256 0.683 1319 1714 2.06% 2.500 2.807 3.104 3.485 3.767
24 0.256 0.685 1.318 1711 2.064 2492 2,797 3.091 3.467 3.745
25 0.256 0.684 1.316 1.708 2.060 2485 2.787 3.078 3.450 3725
26 0256  0.684 1.315 1.706 2.056 2479 2.979 3.067 3.435 3.707
27 0256 0.684 1.314 1.703 2.052 2473 2771 3.057 3.421 3.690
28 0.256 0.683 1.313 1701 2.048 2467 2.763 3.047 3.408 3.674
20 0.256 0.633 1311 1.699 2.045 2.462 2.756 3.038 3.396 3.659
30 0:256- 0.683 1.310 1.697 2.042 2.457 2.750 3.030 3.385 3.646
40 0.255 0.681 1303 1.684 2,021 2423 2.704 2.971 3.307 3.551
60 0254  0.679 1.296 1.671 2.000 2,390 2.660 2915 3.232 3.460
120 0.254 0.677 1289 1.658 1.980 2.358 2.617 - 2.860 3.160 3373
@ 0.253 0.674 1,282 1.645 1.960 2.326 2.576 2.807 3.090 3.201

-~ ' S S ]

sAdapied with pérmission Trom Biowetrika Tables for Statisticians, Vol. 1, 3zd edition, by E. §. Pearson and H. O. Hartley, Cambridge University Press, Cambridge,
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