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1. Provide the definition of power and its relationship with Type II error. (10%)

2. A teaching assistance (TA) records the final test scores for the 60 students in the Statistics class. The TA
calculates a z-score for each score. If you were the mentor of a particular student in the class, would you be
more interested in knowing your mentee’s test score or z-score? Explain your reasoning. (10%)

3. The following are the ages of the 21 members of the NCKU I baseball team. Identify potential outliers, if

any, for the given data. Describe how to deal with outliers and their influences in statistical analyses. (15%)

I5 18 18 19 22 23 24
24 24 24 235 26 26 27
28 28 30 32 .33 40 42

4. The diameters of bolts produced by a certain machine are normally distributed with a mean of 0.?;0 inches
and a standard deviation of 0.01 inches. What percentage of bolts will have a diameter greater than 0.32
inches? (10%)

5. The following are 25 customers” satisfaction ratings of the new iPhone X. Construct a boxplot for the data.
(10%)

5 4 3 2 1 3 3 3 1 3

6. Discuss the differences between the distributions represented by the two boxplots below. Assume the two
‘| boxplots have the same scale. Explain your reasoning. (10%) '

| [
i L

7. A sample of 81 college students indicates a mean blood-pressure of 114.6 mm Hg. Assuming that 6 =132
mm Hg, find the margin of error in estimating p at the 95% level of confidence. (10%)
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8. The mean running time for an E-clock has been 22 hours. The company has introduced an engineering

design change and wants to conduct a hypothesis test to determine if the mean running time has changed as a
\

result. Classify the hypothesis test as two-tailed, lefi-tailed, or right-tailed. (5%)

9. A health expert wants to determine if there is a difference in the mean length of time it takes 3 types of
herbal capsules to provide relief from abdominal pain. A few patients are randomly selected and given one of
the 3 capsules. Each patient record the time (in minutes) it takes the medication to begin working. The results
are shown in the following table. The expert attempts to perform a one-way ANOVA test.

Capsuie #1 Capsule #2 Capsule #3
12 \16 14
15 14 17
17 .21 20
12 15 15
- 19

Use F to test the null hypothesis at the 0.05 level of significance:

(1) State the statistical hypotheses. (4%)

(2) Describe your decision rule. (5%)

(3) Summarize the data with an ANOVA table in the following. (9%)

Source SS - df MS F
Between ’
Within
Total

(4) State your decision. (2%)
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0.00 0000 5000 0.56 22 2877 ' 142 3686 314
o.01 0046 4850 0.57 2157 2843 T3 3708 202
0.02 .00ae 4920 038 {- 290 2810 1.14 37 Azt
0.03 2120 4880 059 2224 2776 115 ] 3749 251
0.04 D160 AB40 0.60 2257 2743 116 3770 1230
©0.05 193 4801 0561 2291 278 147 3730 Az10

0.06 0238 AT51 0.62 234 2676 1.18 3810 1190
D07 0278 4724 0.83 2357 2643 1.18 3830 170
008 0318 4681 0.64 2389 2611 1.20 3849 1151
0.09 0358 4641 085 2422 2578 121 .3869 At31
010 038 [ 4B 0.66. 2454 2546 1.22 3888 a2 7
0.11 0438 4562 067 2486 2514 1.23 3907 1083
012 0478 4522 0.68 2517 2483 1.24 2925 1075
013 0517 - 4483 0.69 2548 2451 125 3944 056
014 | es57 4443 0.70 2580 2420 1.26 32 | .08
0.15 0595 4404 071 2611 2389 1.27 3980 020
0.16 0636 4364 072 2642 2358 1.28 3997 2003
617 0675 4325 073 2673 2327 129 4015 1985
018 0714 4288 074 2704 2296 1.30 A052 0968
0.1 753 4247 0.75 2734 2966 . 1.31 AD4B 0951
020 0783 A207. 0.76 2764 2236 132 4066 0934
0.21 0832 A168 vl 2794 2206 133 4082 0918
0.22 a7 4129 0.78 ;| 1.34 4099 0901
0.23 0910 4090 @79 2852 2148 1.35 4115 0885
0.24 0548 4052 0.50 2861 2118 . 1.3 4131 0859
025 0887 4013 081 2310 2080 137 47 853
0.25 Ao2s 3974 1.82 2030 2061 1.38 4182 0838
0.27 1064 - 3936 0.83 2957 2033 139 477 L0823
0.28 4103 3887 084 2935 2005 140 | 4102 .080g
0.29 T4 859 0.85 3023 1977 141 A207 0793
0.30 2479 4821 0.85 3051 1540 142 4222 0778
.31 217 ar83 0.57 3078 82 143 4235 o764
032 1255 3745 0.8 3106 1804 1.44 4251 0743
033 1293 3707 0.89 3133 1867 : 1.45 A265 0735

: 0.34 33t 3669 090 3159 RETT 145 A270 o072
0.35 1368 3632 0.91 3186 1814 147 4292 708
0.36 4405 3504 pe2 | 3212 1788 148 4306 0634
0.37 1443 3557 0.9 3238 762 149 4318 0651
0.38 1480 3520 0.94 3254 736 1.50 4332 0668
0.39 517 3483 : 085 328 am 1.51 4345 0655
0.40 .1554 3446 0.95 2315 1685 152 4357 0643
0.41 1581 a0 | 0y7 3340 1650 15 | 4370 0836
0.42 1628 3372 0.88 3365 1635 154 4382 0615
0.43 1664 3336 . 0.98 3388 1611 | 158 4334 0608
0.44 A700 23300 ) o0 [ 343 567 1.56 A406 0554
0.45 1736 084 1.01 3438 1562 157 4418 0582
0.46 am 3228 1.2 HB1 1539 1.58 4429 0571
0.47 1808 3182 103 3485 1515 159 Ad41 0558
0.48 844 2156 1.04 23508 Adg2 1.60 4452 54
0.49 L1879 3121 _ 105 3531 1463 1561 4483 o537
0.50 1915 L3085 1.08 3554 1446 1.62 4474 0525
0.51 .1850 3050 107 3877 A423 1.63 4484 L0516
0.52 1385 2015 1.08 3599 1404 1.6¢ 4495 . ‘o505
8.53 2019 2981 104 2621 1379 165 4508 0485
0.54 2054 2545 110 3643 1357 166 4515 0485
0.55 2088 2012 111 2685 1335 1.67 4525 8415

A’ B’ c' A B’ c’ A’ B’ c!
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, .- Table A® (Continued) . ,
BOPORTIONS (OF AREA) UNDER THE STANDARD NORMAL CURVE FOR VALUES OF

A B C A B c A B . ¢
158 4535 D485 224 4675 0125 280 4974 002
1869 4545 bass5 2.25 AB78 otz2 281 4975 0025
170 | s 0445 228 4881 18 282 4976 0024
17 A564 D436 2.27 48B4 D16 283 4877 0023
172 4573 D427 2.28 4837 0113 284 4377 0023
LB 4582 0418 229 4850 0110 285 4378 06e2
174 A5 0408 2.0 4883 007 286 Ag79 ooz
175 4598 0401 231 4B%6 0104 287 4570 o0zi
176 4508 039 2.32 4898 0102 288 4983 D620
177 A516 0384 233 4501 0099 2.89 A381 0019
178 AB25 0378 234 4804 0036 240 4981 0018
1.78 4633 0357 235 AB06 0094 201 4982 0018
180 4841 0359 236 A9 0081 202 4082 0018
181 Abde 8351 237 4911 089 2493 4583 frlizHg
1.82 4556 0344 238 4813 0037 294 4984 B8
183 4664 5336 239 . AB1B 0084 295 4984 D016
1.84 4671 0329 240 4918 0082 296 4985 0015
185 578 G322 241 4820 5080 207 4085 - 0015
1.86 L4686 0314 242 4522 B078 298 A285 0014
187 4693 6307 243 4025 D075 2.99 4386 0014
1.88 4698 03 244 4927 0073 3.00 A987 0013
1.89 4705 0204 245 4829 2071 30 4987 0013
1.50 A713 0287 245 4831 OGS 502 4887 0ot3
191 41 0281 247 4832 D068 303 4038 oot
1.2 AT25 2774 248 4534 0066 3.04 4988 2012
1.03 47132 0268 249 A836 0064 305 4589 0011
154 4738 0252 2.50 4838 oosz 3.06 4580° 0011
195 4744 0256 251 4840 DGO 307 4589 Y]
156 A750 0250 252 4941 0059 308 499 0010
197 A756 0244 253 4943 0057 308 4850 0010
198 AT61 0239 254 A48 055 318 A950 0ato
1.99 A767 0233 255 A6 0054 31 A9 Do0s
200 ATT2 0228 256 A348 0052 332 4551 D009
201 AT78 0222 257 Ag4 0051 313 4391 0ans
2.02 ATES n217 258 4351 0048 4 4992 008
20 4788 o712 259 4352 0048 115 4952 008
204 AT 0207 2.60 4853 0047 316 Ag92 0008
205 4798 L202 2.61 4855 D45 a7 A9%2 008
2.06 4803 a7 262 4356 0044 348 A998 Doer
207 4808 it 2.63 4957 0043 :;g :ggl; 0007
; D188 254 A58 0041 . 007

% :g:? 0183 285 4960 0040 .3 4993 0oaT
210 4821 0178 265 A58 0039 gﬁ :g 2006
an 4826 D174 2,57 4962 0038 2 ; 0008
212 4830 5170 2568 4963 ooa; ;25 i::. 0o06
. 0166 2.5% 4054 003 0006

iﬁ :g 0162 270 4365 0035 330 A995 D095
215 4842 0158 27 AS56 0034 gﬁsu :sss 2004
218 A845 0154 272 g % 340 43‘3; 0003
2 o P o "ﬁ 0031 350 4998 m

218 4854 D146 274 A . ;
218 4857 D143 275 Ag70 0030 350 4988 0002
220 4861 0138 276 437 0029 370 Ag98 0
22 4364 1136 2.77 Agre .Do2s .80 A998 Do0%
22 A868 032 278 4973 arad 2.90 49995 00005
223 ABT 0123 2.79 4974 0026 400 A8987 00003
AN AN = M\ A\ = M AN

A, B, C; A’ Bl CJ’ At B' Cl
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