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1. (109%) The following data are the consumer online ratings of a e-scooter sharing system in Taiwan.

Possible responses were Excellent, Very Good, Average, Poor, and Terrible.

Rating Frequency
Excellent 250

Very Good 450
Average 150

Poor 100
Terrible 50

Please construct a bar chart for the percent frequency distribution

2. (15%) For a symmetric, bell-shaped distribution,
(1) how much percent of the value would approximately lie betweenp-o and p+26? (5%)
(2) if it contains 400 values with a mean of 35 and standard deviation of 2, how many values should

approximately lie between 31 and 397 (10%)

3. (15%) According to a travel expenditure statistic report, a family of four spends an average of NT$3100 per day
while on vacation. Suppose a sample of 64 families of four vacationing at Taroko National Park resulted in a
sample mean of $3150 per day and a sample standard deviation of $160.

(1) Develop a 95% confidence interval estimate of the mean amount spent per day by a family of four visiting
Taroko National Park. (10%)

(2) Based on result from part (a), does it appear that the population mean amount spent per day by families
visiting Taroko National Park differs from the mean reported by the travel expenditure statistic report
mentioned? Explain. (5%)

4. (20%) At National Cheng Kung University the historical mean of statistics examination scores for master
program applications is 70. A historical population standard deviation ¢ = 18 is assumed known. Each
year, the TCM departmental chair uses a sample of applications to determine whether the mean
examination score for the new master program applications has changed.

(1) State the hypotheses. (5%)

(2) What is the 95% confidence interval estimate of the population mean examination score if a sample of 144

applications provided a sample mean ¥ =74 (5%)
(3) Use the confidence interval to conduct a hypothesis test. Using @ = 0.05, what is your conclusion? (5%)
(4) What is the p-value? (5%)
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5. (20%) An experiment is conducted to investigate the air pollution (i.e. Ozone pollution levels) among 4
cities. The ANOVA table below is the results of difference test.

Source SS df MS F
Between 36 (a) () (c)
Within (d 40 3.00

(1) What are the values for (a), (b), (¢) and (d) in the table? (12%)
(2) What is the number of observations? (3%)
(3) At significant level = 0.05, is there a difference in Ozone pollution levels among four cities? (5%)

6. (20%) The following is a part of computer output of a regression model using the least squares estimation

method.

ANOVA

df S5 MS F
Regression 2 (b) (c) (e)
Residual (a) 20.20 (d)
Total 11 120.20

Coefficients Standard Error  t Stat P-value
Intercept 122.5 () 3.50 0.0064
X -0.018 0.030 (@ 0.6176
X2 (h) 0.350 -4.40 0.0018

(1) Based upon the output shown above, write the regression equation. (2%)

(2)  What are the values for (a), (b), (<), (d), (¢), (£). (2) and (h) in the estimation output. (8%)

(3) Calculate the determination coefficient R? (instead of adjusted R?%). 3%)

(4) Atsignificant level @ = 0.05, determine which variables are significant and which are not. (4%)
(5) Write down the corresponding hypothesis test for the F-statistic (3%)
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T distribution

Area in Upper Tail
Dagrees
of Freedem .20 10 .05 025 01 005

35 852 1.306 1.690 2030 2438 2724
36 852 1.306 1.688 2028 2434 2.71?
Y 851 1.305 1.687 2026 2431 2715
38 B51 1.304 1.685 2024 2429 2712
39 851 1.304 1.685 2023 24256 2708
40 851 1.203 1.694 2021 2423 2704
41 850 1.303 1.683 2020 2421 2701
42 B850 1.302 1.682 2018 2418 2.498
43 850 1.302 1.681 207 2414 2.695
44 BEC 1.301 1.680 2015 2414 2.4%2
45 850 1.301 1.679 2014 2412 2.4690
dé 850 1.300 1.679 2013 2410 2.487
a7 849 1.300 1.678 2012 2.408 2485
48 B9 1.297 1.677 2011 2.407 2.482
49 .Bag 1.299 1.677 2010 2405 2.480
50 849 1.299 1.676 2007 2403 24678
51 849 1.298 1.675 2.008 2.402 2476
52 847 1.298 1475 2.007 2400 24674
g3 B8 1.298 1.674 2008 2,399 2472
54 848 1.297 1.674 21005 2397 2.670
55 .B48 1.297 1.673 2.004 2396 2.668
56 .Bag 1.297 1.673 2003 2395 2.667
57 648 1.297 1672 2002 2394 2.665
58 848 1.296 1.672 2002 23%2 2863
59 .B4g 1.294 16N 200 2391 2662
60 .B48 1.29%6 167 2000 2.3%0 2.660
61 848 1.296 1.570 2000 2.389 2459
62 847 1.295 1.670 1.999 2.388 2657
&3 .B47 1.295 1.66% 1.938 2.387 2.656
64 547 1.295 1.469 1.9%98 2.386 2.655
&5 847 1.295 1.669 1.997 2385 2.554
&b 847 1.295 1.648 1.997 2384 2,452
&7 847 1.294 1.468 1.996 2.383 2.651
&8 847 1.294 1.648 1.995 2382 2.450
&9 847 1.294 1.667 1.995 2382 2649
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Z distribution

Cumulative

probability Entries in the table

give the area under the
curve to the left of the

z value, For example, for
2= 125, the cumulative
probability is 8944,

0 z
z 00 .01 02 03 04 05 .06 .07 .08 .09
0 .5000 5040 5080 5120 5160 5199 5239 5279 5319 5350
15398 5438 5478 5517 5557 5596 5636 .5675 5714 5753
2 5793 5832 5671 5910 5948 5987 6026 4064 6103 4141
S 6179 6217 6255 6293 6331 6366 .6406 6443 6480 6517
A 6554 6591 6628 6664 6700 6736 772 6808 6344 6879
56915 6950 6985 7019 7058 7088 7123 7157 7190 7224
6 7257 7291 7324 7357 7389 7422 7454 7486 7517 7549
77580 7611 7842 7673 7704 7734 7764 7794 7823 7852
& 7881 7910 7939 7967 7995 8023 8051 .8078 8106 8133
§ 8159 8186 8212 8238 8264 8289 8315 8340 8365 9389
108413 8438 8461 8485 8508 8531 BS54 8577 8599 ge2l
11 .B&43  .BLES 8686 8708 8729 8749 8770 8750 8810 8830
12 8847 8869  .BBO3 8907 8925 8944 8962 B0 8997 6015
139032 9049 5066 9082 9099 9115 9131 9147 §162 9177
T4 9192 9207 9222 9236 9251 9265 99 9292 9306 9319
159332 9335 9357 9370 9382 9394 9406 9418 9429  94M
16 9452 9463 9474 9484 9495 9505 9515 9525 9535 9545
V79554 9564 9573 9582 9591 9599 9408 9616 9425 5433
18 9641 9649 9656 9668 9671 9678 9686 9693 9699  S706
19 9713 9719 9726 9732 9738 9744 9750 756 o761 9767
20 9772 9778 9783 9788 9793 9798 9803 9808 9812 9817
21 9821 9826 9830 9834 9838 9842 9846 9850 9854 9857
22 .981 9864 9868 9871 9875 9878 9881 9884 9887 9890
23 9893 9896 9898 9901 .9904 9906 9909 9911 9913 9916
24 9918 9920 9922 9925 9927 9929 5931 9932 9934 9936
25 9938 9940 9941 9943 9945 9946 9948 9949 9951 952
26 9953 9955 9956 9957 9959 9960 9961 9962 9963 9964
27 9965 9966 9567 998 5969 9970 9971 9972 9973 9974
28 9974 9975 9976 9977 9977 9978 9979 9979 9950 9981
29 9981 9982 9982 9983 9984 9984 9985 .9985 9986 9986
30 9987 9987 9987 9988  .9988 9989 9969 .9969 9990 9990
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F distribution

Dercmirater  Areain Numerator Degrees of Freedom
Degress  Upper
of Freedom Tal 1 2 3 4 5 § 1 g 9 10 15 0 25 kIR 0 100

2 A0 291 23 231 207 208 200 1% 1% 18 1% 1% 170 14 145 160 138 15
05 423 33 29 74 2% 247 23 23 2 22 2 1% 19 150 18 10 1M

025 566 427 347 33 10 294 2m 273 25 2% 2% 28 221 26 9 2B 19

o 7255 46 41 3R 3W Az 3B A 3 280 26 25T 280 242 2B 1B

7 A0 200 250 230 217 207 200 195 191 187 185 W5 170 1e 18 10 157 1N
05 4 3% 286 213 15 246 2 23 25 20 206 19 1: 18 1 1B 1

025 540 420 345 331 308 292 280 21 280 257 2% 225 218 2B 27 200 18

0 740 549 440 4N 378 356 33 3% 315 306 28 263 254 240 2w 2 A2

b A0 280 250 229 216 206 200 13 150 18 184 M4 18 165 183 15 150 183
05 420 33 29 21 25 245 2% 229 224 219 204 1% 1% 1@ 18 17 1A

025 541 422 33 33 306 290 278 249 261 255 234 23 a6 M1 205 198 182

0 760 545 457 407 375 35 a3 32 a2 M 275 240 251 24 2% 2% 21

» A0 289 250 223 215 205 159 193 189 186 183 1 148 18 182 15 15 1R
05 418 33} 29 270 255 43 235 228 22 218 203 19 183 18 181 175 AN

025 559 420 361 37 30 280 276 24 259 253 21 Rl M 209 200 1% 180

0 740 54 454 404 373 350 33 320 3 300 273 257 248 241 2B 2B 1k

ki} 0 28 249 228 21 205 158 193 18 18 1@ 1R & 13 18 1% 18 18
05 4731 R 249 28 2 1 27 A 26 200 183 18 1M 1 17 LN

025 55 418 35 35 33 287 75 265 257 251 23 2 af2 207 2 1%, 1A

01 756 539 451 4@ 300 347 330 a7 a0 2% 20 285 245 239 20 221 2B

L1} A0 280 240 2B 209 200 183 18T 183 109 A% e 180 157 18 18 14 &
05 408 373 280 261 245 23 225 218 22 208 192 180 178 ATE 16 1M 19

025 42 405 345 313 290 274 242 281 25 23 218 207 189 1w 1@ 180 1M

0 730 5M8 430 3 351 3@ A2 2% 28 280 2% 2y 227 20 21 202 1

] A0 29 23 218 200 185 18 82 1D 1M 1 A 15 150 148 1M 140 1
05 A0 A5 2% 28 Ay 23 27 210 M 1% 1 1 18 15 1% 18 148

025 52 393 33 30 21 283 251 241 23 27 2% 14 187 182 174 147 140

0 70 498 413 345 33 312 295 28 2]l 280 2% 20 210 203 1% 1M AT




