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1.  Multiple Choice (20%)

(a) For a continuous random variable X with mean i, what is the P[X = p]?
s @1 3o OF
(b) The standard error of the sample mean, X is
W u @o @) c/n @) ofin
(c) Which of the following is a parameter?
DO @5 B X (4) All of the above
(&) As the sample size increases, the width of ihe confidence interval |
(1) increases (2) decreases (3) stays the same (4) none of the above

(e) A 95% confidence interval for the population mean has been found to be (12, 14). Would
H,:pu=15 berejected in favorof H,:u#15 at a=.05?

(1)yes (2)no (3)cannottell (4) none of the above

BOEBGEN K

2. Suppose the number of parking tickets X issued during a police officer’s shift has the
probability distribution

x | o0 1 2 3 4
f® | 10 25 30 20 .15

(a) Find the mean and standard deviation of the number of parking tickets issued. (7%)

(b) Calculate P(u-o<X<p+o0). (4%)

(c)Let 4=[X<2] and B=[X21]. Find P(4|B)=P(X <£2|X 21). (4%)

(d) Assume that the numbers of tickets issued on different days are independent. What is the
probability that, over the next four days, no parking tickets wiil be issued on exactly two of the
days? (5%) |

3. Suppose you wish to compare the means of four populations based on independent random
samples, each of which contains six observations. The values of total sum of squares and
treatment sum of squares for this experiment are SS,, =490 and SS,. ... =330,

respectively.

(a) Complete the ANOVA Table. (8%)

(b) State the null and alternative hypotheses for the ANOVA F test. (3%)

(c) Determine whether there is a difference among the population means at @ =.05. (3%)

(d) Approximate the p-value for the test. Does it reach the same conclusion as part (¢)? (3%)

(e) State the required assumptions for the ANOVA F test. (3%)

CR-EC R
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4. A study of iron deficiency among infants compared» samples of infants following different
feeding regimens. One group contained breast-fed infants, while the children in another group
were fed a standard baby formula without any iron supplements. Here are the summary results
on blood hemoglobin levels at 12 months of age:

Group n X 5’
Breast-fed 6 15 2.8
Formula 6 12 3.2

(a) Use the p-value approach to test whether the mean hemoglobin level is higher among
breast-fed babies. (8%)

(b) Give a 90% confidence interval for the mean difference in hemoglobin level between the
two populations of infants. (6%)

(c) State the assumptions that your procedures in (a) and (b) require in order to be valid. (3%)

5. To compare the effectiveness of two drugs in relieving ‘postoperative pain, an experiment was
done by randomly assigning 100 surgical patients to drugs A and B under study, and the results
were shown as follows:

Free of Pain  Number of Patients Assigned

Drug A 23 50
Drug B 19 50

Use the y’testand Z test to determine whether drugs A and B have the same effectiveness

in controlling postoperative pain.  (15%)

6. Consider the problem of testing H,:u=15 versus H,:u>15 with n=36, o =3 and
a =.10. Calculate the power of this test at the alternative 1, =16.5.  (8%)
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0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6

2.7
2.8
2.9
3.0

0.5000
0.5398
0.5793
0.6179
0.6554
0.6915
0.7257
0.7580
0.7881
0.8159
0.8413
0.8643
0.8849
0.9032
0.9192
0.9332
0.9452
0.9554
0.9641
0.9713
0.9772
0.9821
0.9861
0.9893
0.9918
0.9938
0.9953

0.9965
0.9974
0.9981
0.9987

0.5040
0.5438
0.5832
0.6217
0.6591
0.6950
0.7291
0.7611
0.7910
0.8186
0.8438
0.8665
0.8869
0.9049
0.9207
0.9345
0.9463
0.9564

- 0.9649

0.9719
0.9778
0.9826
0.9864
0.9896
0.9920
0.9940
0.9955
0.9966
0.9975
0.9982
0.9987

0.5080
0.5478
0.5871
0.6255
0.6628
0.6985
0.7324
0.7642
0.7939
0.8212
0.8461
0.8686
0.8388
0.9066
0.9222
0.9357
0.9474
0.9573
0.9656
0.9726
0.9783
0.9830
0.9868
0.9898
0.9922
0.9941
0.9956
0.9967
0.9976
0.9982
0.9987

0.5120
0.5517
0.5910
0.6293
0.6664
0.7019
0.7357
0.7673
0.7967
0.8238
0.8485
0.8708
0.8907
0.9082
0.9236
0.9370
0.9484
0.9582
0.9664
0.9732
0.9788
0.9834
0.9871
0.9901
0.9925
0.9943
0.9957
0.9968
0.9977
0.9983
0.9988

0.5160
0.5557
0.5948
0.6331
0.6700
0.7054
0.7389
0.7704
0.7995
0.8264
0.8508
0.8729
0.8925
0.9099
0.9251
0.9382
0.9495
0.9591
0.9671
0.9738
0.9793
0.9838
0.9875
0.9904
0.9927
0.9945
0.9959
0.9969
0.9977
0.9984
0.9988

0.5199
0.5596
0.5987
0.6368
0.6736
0.7088
0.7422
0.7734
0.8023
0.8289
0.8531
0.8749
0.8944
0.9115
0.9265
0.9394
0.9505
0.9599
0.9678
0.9744
0.9798
0.9842
0.9878
0.9906
0.9929
0.9946
0.9960

0.9970
0.9978
0.9984
0.9989

0.5239
0.5636
0.6026
0.6406
0.6772
0.7123
0.7454
0.7764
0.8051
0.8315
0.8554
0.8770
0.8962
0.9131
0.9279
0.9406
0.9515
0.9608
0.9686
0.9750
0.9803
0.9846
0.9381
0.9909
0.9931
0.99438
0.9961
0.9971
0.9979
0.9985
0.9989

0.5279
0.5675
0.6064
0.6443
0.6808
0.7157
0.7486
0.7794
0.8078
0.8340
0.8577
0.8790
0.8980
0.9147
0.9292
0.9418
0.9525

0.9616

0.9693
0.9756
0.9808
0.9850
0.9884
0.9911
0.9932
0.9949
0.9962
0.9972
0.9979
0.9985

0.5319
0.5714
0.6103
0.6480
0.6844
0.7190
0.7517
0.7823
0.8106
0.8365
0.8599
0.8810
0.8997
0.9162
0.9306
0.9429
0.9535

0.9625

0.9699
0.9761
0.9812
0.9854
0.9887
0.9913
0.9934
0.9951
0.9963

0.9973
0.9980
0.9986
0.9990

0.5359
0.5753
0.6141
0.6517
0.6879
0.7224
0.7549
0.7852
0.8133
0.8389
0.8621
0.8830
0.9015
0.9177
0.9319
0.9441
0.9545
0.9633
0.9706
0.9767
0.9817
0.9857
0.9390
0.9916
0.9936
0.9952
0.9964

0.9974
0.9981
0.9986
0.9990

0.9989

2
Z 995

2
X 9%

2
Z 975

2
X 950

2
X.QOO

2
X 100

2
X 050

2
X 025

2 2
y X 005

B W N =

0.0000
0.0100
0.0717
0.2070
0.4117

0.0002
0.0201
0.1148
0.2971
0.5543

0.0010
0.0506
0.2158
0.4844
0.8312

0.0039
0.1026
0.3518
0.7107
1.1455

0.0158
0.2107
0.5844
1.0636
1.6103

2.7055
4.6052
6.2514
7.7794
9.2364

3.8415
5.9915
7.8147
9.4877
11.0705

5.0239
7.3778
9.3484
11.1433
12.8325

6.6349  7.8794
92103  10.5966
11.3449  12.8382
13.2767 14.8603
15.0863  16.7496
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0 lv:a
df t.IOO t.OSO t.025 010 t.OOS
1 3.078 6.314 12.706 31.821 63.657
2 1.886 2.920 4.303 6.965 9.925
3 1.638 2.353 3.182 4.541 5.841
4 1.533 2.132 2.776 3.747 4.604
5 1.476 2.015 2.571 3.365 4.032
6 1.440 1.943 2.447 3.143 3.707
7 1.415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355
9 1.383 1.833 2.262 2.821 3.250
10 1.372 1.812 2.228 2.764 3.169
11 1.363 1.796 2.201 2.718 3.106
df
d o 1 3 4 5 6 7 8§ 9 10
18 0.100 | 3.01 262 242 229 220 2.13 2.08 2.04 2.00 198
0.050 | 4.41 3.55 3.16 293 277 2.66 2.58 2.51 246 241
0025 | 598 456 395 3.61 338 322 3.10 3.01 293 2.87
0010 | 829 6.01 5.09 458 425 401 3.84 371 3.60 3.51
0.005 | 1022 721 6.03 537 496 4.66 444 428 4.14 4.03
19 0.100| 299 261 240 227 2.18 2.11 2.06 2.02 198 196
0.050 | 438 3.52 3.13 290 274 2.63 2.54 248 242 238
0025 | 592 451 390 3.56 3.33 3.17 3.05 296 2.38 2.82
0.010 | 8.18 593 501 450 4.17 3.94 377 3.63 3.52 3.43
0.005 | 1007 7.09 592 527 485 4.56 434 4.18 4.04 3.93
20 0.100 | 297 259 238 225 2.16 2.09 2.04 2.00 196 194
0.050 | 4.35 349 3.10 2.87 271 260 2.51 245 239 235
0025 | 5.87 446 3.86 3.51 329 3.13 3.01 291 284 2.77
0.010 | 8.10 5.85 494 443 410 3.87 3.70 3.56 3.46 3.37
0.005| 994 699 582 517 476 447 426 4.09 396 3.85
21 0.100 | 296 2.57 236 223 2.14 208 2.02 198 195 1.92
0.050 | 432 347 3.07 2.84 268 257 249 242 237 232
0.025 | 5.83 442 3.82 348 325 3.09 297 2.87 2.80 2.73
0.010 | 8.02 578 487 437 404 381 3.64 351 340 3.31
0.005| 983 6.89 573 509 4.68 439 418 401 3.88 3.77
22 0.100 | 295 256 235 222 2.13 2.06 201 197 193 1.90
0.050 | 430 344 3.05 2.82 266 2.55 246 240 234 230
0025 | 579 438 378 344 322 3.05 293 2.84 276 2.70
0010 | 795 572 4.82 431 399 376 3.59 345 335 3.26
0.005| 9.73 6.81 565 5.02 461 432 4.11 394 381 3.70




