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1. (40%, 5% for each) Multiple choice questions.

1.1

1.2

13

1.4

1.5

1.6

The table below presents the survey results regarding preferences for Options I and IT among two groups,
i.e., A and B. What is the probability that a respondent of Group B prefers Option I? Is the option preference
independent of the groups?

Option I Option I1

230 250
Group A 4

280 210
Group B

Which of the following statements is correct, rounded to the second decimal place.

(2) 0.55, Dependent (b) 0.57, Independent (c) 0.55 Independent (d) 0.57, Dependent (e) 0.28, Dependent

Out of 20 stocks, half of them have an annual retum rate exceeding 2%, and 6 stocks have a three-year return
rate exceeding 15%. Additionally, three stocks have both an annual return rate exceeding 2% and a three-
year return rate exceeding 15%. What is the probability that a stock has an annual return rate of less than 2%

and a three-year return raté of less than 15%?
(a) 0.15 (b)0.3 (c)0.35 (d)0.5 (e) 0.65

Consider a random variable x with a probability distribution function given by

k™12 +x?), x =—1,0,1,2,3

0 else , where k €ER,

@ ={

Which of the following statements is correct for (E (x), Var(x))?
(2)(1.8,5.16)  (b)(1.8,1.92) () (1.92,1.8)  (d)(2.04, 1.8) (€) (1.92, 5.16)

Consider two independent random variables X and Y, where W = 2X + Y. If X~N(12,4)
and Y~N(20,5), what is the variance of 2W + 57

(@) 21  (b)48 ()53 (d) 84 (€) 89

A webpage receives 8 visitors per minute, assuming that the intervals between visitor arrivals follow an

exponential distribution. What is the probability that no one visits the webpage in the next half-minute?
(a) 0.5 (b) 0.00034  (c) e™* (d)8 () 1—e™*

Sampling 30 samples and calculating their mean, long-term test results indicate that 5% exceed 2.5, and 5%

are less than 2. Which value below is closest to the standard deviation of the population?

(2 0.70  (6)0.97 (c)0.83  (d)0.16  (e)0.62
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1.7 Considler a sample with the following numerical results: 95, 89, 76, 88, 90, 100, 90, 92, 98. Assuming the

population follows a normal distribution, which of the following is closest to the 90% confidence interval for

the population mean?

®

(a) (87.65,94.13) (b)(86.57,95.20) (c) (87.68,94.05) (d) (86.64,95.14) (¢) (87.51,94.49)

1.8 A company wants to estimate the default proportion and aims to do so within a 98% confidence level, with a

margin of error controlled at 0,03. No other population information is known. What sample size is needed?

(2) 1068  (b)1507 () 1509  (d) 1069  (e)1070

2. (10%) There is a population with a daily average consumption that follows a normal distribution with a mean of
500 and a standard deviation of 100.
2.1 (3%) If a random sample is drawn from this population, what is the probability that the daily average

consumption exceeds 7007
2.2 (3%) If a sample of size 3 is taken from the population, what is the probability that the total daily average

consumption of the sample is below 12927
2.3 (4%) Assuming the distribution of the population is unknown, if 50 random samples are drawn, what is the

probability that the total daily average consumption falls between 23,000 and 26,0007

x
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3. (15%) A researcher is studying whether people’s household income is related to which resort they stayed at during
holiday season in Kenting. Data of 555 customers of two resorts are summarized in the following table:

Household Income
Visited Less than 250K 250K to S00K. 500K to 750K 750K to-1000K  Above 1000K Total

Resort A 26 38 76 57 50 247
Resort B 72 76 73 34 53 308
Total 98 114 149 91 105 555

(a) (5%) State the hypothesis of interest.
(b) (10%) Test the above hypothesis using o= 0.05. What is your conclusion?

4. (15%) 30 students took the Statistic course and 20 of them passed the subject. Some of the students formed their study
teams while they were taking the class. If a student joined a study team, the variable StudyMate is recorded as “1” and
“0” otherwise. The following Minitab outputs show the relation of passing the subject between (1) hours spent on the

study and (2) did the student have a study mate.

Link Funétion: Logit
Response Information -

Variable Value CGCount

Pass 1 20  (Event)
0 10
Total 30

Logistic Regression Table

Odds 95% Cl
Predictor Coef SE Coef Z P Ratio Lower Upper
Constant -4, 64843 1.94797 -2.36 0.018
StudyingHours 0.192944 0.0772543 2.50 0.013 1.21 1.04 1.4
StudyMate 2.14258 1.40216 2.01 0.044 8.52 0.55 133.06

Log~Likelihood = -10.076
Test that all slopes are zero: G = 18.038, DF = 2, P-Value = 0.000

(a) (5%) What is the estimated logistic regression equation for the problem?

(b) (5%) If a student spent 20 hours on study and she had a study mate, what is her probability to pass the course
according to (2)?

(c) (5%) What is the change in the odds if a student decided to join a study team?
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5. (20%) The following table shows the improvement of metal hardening process over their original values (in
percentage). The first row is the results of 8 samples from the current process and the second from the new process (the

larger the better).

e

current | 66 | 57| 98 |72 1 68 | 77| 81| 60
new |80|70|120|67|59|83|85|79

(a) (10%) Formulate a Mann-Whitney U test to see if the new process is indeed better than the current process. (a =

0.05)
(b) (10%) Now suppose each tested sample received both treatments and generated the same results as the above table.

Formulate a paired t-test to see if the new process is better than the current process. (a = 0.05)
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STANDARD NORMAL TABLE (2)

Entries in the table give the area under the curve
between the mean and z standard deviations above
the mean. For example, for z = 1.25 the area under
the curve between the mean (0) and z is 0.3944.
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0.6

0.7

08

0.9

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

20

21

2.2

2.3

24

2.5

2.6

27

2.8

2.8

3.0

3.4

3.2

3.3

34

0.0000
0.0398
0.0793
0.1179
0.1554
0.1915
0.2257
0.2580
0.2881

0.3159
0.3413
0.3643
0.3845
0.4032
0.4192
0.4332
0.4452
0.4554
0.4641

0.4713
0.4772
0.4821

0.4861

0.4893
0.4918
0.4938
0.4953
0.4965
0.4974
0.4981

0.4987
0.4990
0.4993
0.4995
0.4987

0.0040
0.0438
0,0832
0.1217
0.1591
0.1950
0.2291
0.2611
0.2910
0.3186
0.3438
0.3665
0.3869
0.4049
0.4207
0.4345
0.4463
0.4564
0.4649
0.4719
0.4778
0.4826
0.4864
0.4896
0.4920
0.4940
0.4955
0.4966
0.4975
0.4982
0.4987
0.4991
0.4983
0.4995
0.4997

0.0080
0.0478
0.0871
0.1255
0.1628
0.1985
0.2324
0.2642
02939
0.3212
Q.3461
0.3686
0.3888
0.4066
0.4222
0.4357
0.4474
0.4573
0.4656
0.4726
0.4783
0.4830
0.4868
0.4898
0.4922
0.4941
0.4956
0.4967
0.4976
0.4082
0.4987
0.4991
0.4094
0.4995
0.4997

0.0120
0.0517
0.0910
0.1293
0.1664
0.2019
0.2357
0.2673
0.2069
0.3238
0.3485
0.3708
0.3907
0.4082
0.4236
0.4370
0.4484
0.4582
0.4664
0.4732
0.4788
0.4834
0.4871
0.4901
0.4925
0.4943
0.4957
0.4968
0.4977
0.4983
0.4988
0.4991
0.4994
0.4996
0.4997

0.0160 0.0160 0.0239 0.0279 0.0319 0.0358
0.0557 0.0596 0.0636 0.0675 0.0714 0.0753
0.0948 00987 0©.1026 0.1064 0.1103 0.1141
0.1331 0.1368 0.1406 0.1443 0.1480 0.1517
0.1700 Q.1736 01772 0.1808 0.1844 (0.1879
0.20564 0.2088 02123 02157 0.2180 10,2224
0.2389 0.2422 (.2454 0.2486 0.2517 0.2548
0.9704 0.2734 (.2764 0.2784 0.2823 0.2852
0.2995 0.3023 (3051 03078 0.3106 0.3133
0.3264 03289 0.3315 0.3340 0.3365 0.3388
0.3508 0.3513 0.3554 0.3577 0.3529 0.3621
0.3729 03749 0Q.3770 0.3790 0.3810 0.3830
0.3925 0.3944 03962 0.3980 0.3697 0.4015
0.4009 0.4115 04131 04147 04162 0.4177
0.4251 0.4265 04279 04292 04306 0.4319
0.4382 0.4394 04406 0.4418 04429 0.4444
0.4495 04505 04515 0.4525 0.45636 0.4545
0.4591 0.4599 0.4608 04616 0.4625 0.4633
0.4671 Q4678 0.4686 0.4693 0.4699 0.4706
0.4738 0.4744 04750 04756 04761 0.4767
04793 0.4798 0.4803 04808 04812 0.4817
0.4838 04842 0.4846 0.4850 0.4854 0.4857
0.4875 0.4878 0.4831 0.4884 0.4887 0.4800
0.4904 0.4906 0.4909 0.4811 04913 0.4916
0.4927 0.4929 0.4931 0.4932 0.4934 0.4936
0.4945 04946 0.4948 0.4949 0.4951 0.4952
0.4959 04860 0C.4961 0.4862 0.4963 0.4964
0.4963 0.4970 0.4971 0.4972 04873 0.4974
0.4977 0.4978 04973 04979 04980 0.4981
0.4984 0.4984 0.4085 0.4985 04986 0.4986
0.4988 04989 0.4989 0.4989 0.4990 (.4990
0.4992 0.4982 0.4992 0.4992 (.4993 0.4993
0.4994 0.4004 0.4994 0.4995 0.4995 0.4995
0.4995 0.4996 (Q.4996 0.4996 0.4996 0.4997
0.4997 0.4997 0.4997 0.4997 0.4997 0.4998
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cum. prob t.50 tas t g0 t s tso0 f a5 L g7 t g t 535 999 t.s99s
one-tail 0.50 0.25 0.20 0.15 0.10 0.05 0.025 0.01 0.005 0.001 0.0005
two-tails 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0.002 0.001

80%

T 00.8% ¢

Confidence Level
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Chi-Square Right-Tail Probability {2 x%)
DF - 0,995 0.99 0.975 0.85 0.9 0.1 0.05 0.025 0.01 0.005
1 — -= D001 0004 0016 2.706  3.841  5.024 6635  7.879
2 | 0010 0020 005! 0103 0211 4605 5991 7378 9210  10.597
3| 0072 0115 0216 0332 0584 6251 7.815 9348 11345 12.838
4] 0207 0297 0484 0711 1.064 7779 9488 11.143 13277  14.860
51 0412 0534 0831 1145 1.610 9236 11070 12833 15086 16750
6 | 0676 0872 1237 1633 2204 10643 12392 14449 16812  18.548
7| 0989 1239 1690 2167 2833 12017 14067 16013 18475  20.278
8 | 134 1646 2180 2733 3490 13362 15507 17.535 20090  21.953
9 | 1735 2088 - 2700 3325 4168 14684 16519 19.023 21.666  23.389
10 | 2156 2558 3247 3940 4865 15987 18307 20483 23209  25.188
11 | 2603  3.053 3816 4375 3578 17275 19675 20920 24725 26.737
12 | 3.074 3571 4404 5226 6304 18549 21026 23337 26217 28300
13 | 3565 4107 5009 5892  7.042 19812 2236 24736 27.688  29.81%

8
14 | 4075 4660 5629 6371 7790 21.064 23.685 26119 29141  31.319
15 | 4601 3229 6262 7261 8347 22307 24596 27488 30.578  32.801
16 | 5142 5812 6908 7.962 9312 23542 26296 28.845 32000 34267
17 | 3697 6408 7364 8.672 10.085 24769 27.587 30.191 33409  33.718
18 | 6265 7015 8231 9390 10865 25989 28.869 31526 34.805  37.156
10 | 684  7.633 - 8907 10.117 11.651 27.204 30144 32852 36191  38.382
20 | 7434 8260 9591 10.851 12443 28412 31410 34170 37.566  39.997
21 | 8.034 8897 10283 11.591 13240 209615 32671 35479 38932  41.401
22 | 8643 9542 10982 12338 14041 30813 33924 36781 40289  42.796
23 | 9260 10.196 11.639 13.091 14848 32007 35172 38.076 41.638 44151
24 | 9886 10836 12401 13.848 15639 33.196 36415 39364 420980 45559
10520 11524 13.120 14.611 16473 34382 37.652 40.646 4314 46.928
| 11160 12.198 13.844 15379 17292 33563 383885 41923 45642 48290
| 11808 12879 14373 16151 18114 36741 40113 43195 46963  49.643
| 12461 13365 15308 16928 18939 37.916 41337 H461 48278 50993
13.12] 14236 16.047 17708 19.768 39.087 42557 43722 49388 52336
30 | 13787 14953 16791 18493 20599 40256 43.773 46979 50892  33.672
40 | 20707 22.164 24433 26.509 29.051 S1.805 55758 39.342 63.691  66.766
50 | 27991 29707 32357 34764 37.689 63167 67.505 71420 76154  79.490
60 | 335334 37.485 40482 43.188 46439 74397 79.082 83298 §8.379  91.932
70 | 43275 4548 48758 51739 $5329 85527 90.531 95.023 100425 104215
80 | 51.172 53.540 57.153 60391 64278 96.578 101.879 106.629 112329 116.321
90 | 59196 61754 65.647 69.126 73.291 107.565 113.145 118.136 124116 128.299
100 | 67.328 70.065 74.222 77.929 82.358 118.498 124342 129.561 135807 140.169
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Critical Values of the Nann-Whitney U
(One-Tailed Testing)
il
1 b I ¢ 3 < 5 6 7 8 9 10 f 1L [ 12115 [ 1411511617 118119120
~ 0510 0 ) 2 2 3 4 4 3 3 6 7 7 8 9 9 101 11
| >Torl—Jolololololili i lal2l 2133 s+ s
4 051 0 1 2 3 4 S 6 7 3 9 (o i P12 141151161171 18
l ‘ DI -] - 0 1 ! 2 3 3 4 3 3 G 7 7 s 9 9 10
< H51 1 2 4 5 6 8 9 12113 18116 18119120422 125123
! ) [.01 -~ 0 I 12 3 4 S 5] 7 S 9 0] 112 314115116
6 B3] 2 3 3 7 S W2 4l 16l 1771921123725 2 2813 32
I I O] - I 2 3 4 6 7 8 9 11112 3115116 11811912 22
o 0512|4168 |1t 13 1547119 ]20]24126128]130]35]35]37]39
l f 011 0 1 3 & 6 7 9 11112 r 14716 J 17119120 123512412671 28
(s D51 3 5 8 10 P13 IS IS 1201251262803 43313 39 1 41 | 44147
f l 01l 0 2 4 6 7 9 311531712 2212412612813 32 | 34
o 051 416 ]9 121518121 2412730133 /36]39[42]45[48]31]354
[ | O] 1 3 3 7 9 W4t lel18i21t2312 28 1 31 J 33 |1 36 | 38 [ .40
i 10 N5 4 7 1] 14 7120024127 13113 37 4 M P48 1 5L 5558 2
l I 011 1 3 [ 8 P I3 1161 19122124127 13013313 38 1 41 | 44 ] 47
gy 0515 18 | 12]16]119]25 127 31 [34]38 42 ]46]50]54]57]61]65]69
| Lol 1 a1 79 (215 as] 2225 28 |31 |34 37 |41 48] 47 1350]33
I 051 5 9 113 117123112613 34138 142147 1311551601 64168172177
| = [l 215 1172t bog|os i35 |38 44649535 56] 60
130031 6 110 | 15119 124128 155 (37 42 (47|31 |56[61]635]70]75]60]384
[ Corl 215 T o 121620 23|27 31 [ 3539 ] 43|47 ]51]355]39|63]e6s
g 051 7 bar 16l 21261313641 46 s1]3s6)61)66]71]77 |8 [87]0n
l ) LOI 2 6 10 1171212613043 38 143 147 [ 51 156160165169 73
15 1 051 7 12 1 IS 123 128133 1391 M| 5055611661 72177185188 ]941100
l ',l;Ol 3 7 LIS {19124 128 | 33 137 1421471513 61 1 661701751 80
16 051 § 14 {191 251301 36 21 A3 1 34 160 | 65 | FL I 77183189 195 11011107
l [.Ol 3 7 12116 12113613 A6 41 146 [ S 136161 166171 176182187
17 O350 9 1151202613339 1451513716470 77 3189196 (10211091115
l I Q011 4 8 I3[ 18123128 133 138 |- 149155160 66171177182 188193
| I8 051 9 [ 16122 128 135141 | 48| 35161 | 68175182188 19511021109[1161123
| “ Lo o o [1a] 19243036 41]47]353[59 65]70] 7618288 ]04]100
19 05110 | 17 1231301371 441511 58165 2180 | 8F 1 94 110111091116]123]130
l l 011 4 9 15120126132 138 141505616369 | 735|821 8319411011107
' 20 O3] 11 118 125132139147 151162169 1 771 8419211001107 11151123]1130]138
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