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1. If (X;,X,) arearandom sample from a Bernoulli distribution, in which the probability of 1 is p, and

the probability of 0 is 1— p. Suppose you are asked to test Hg:p=1/2 against the alternative

1

2.
8

hypothesis H, : p #1/2, and you decide to reject the null hypothesis whenever —;(X 1+X 2)—~-§-

What is the type I error? (20%)

Let 1 be the number of Bernoulli trials, p be the probability of success, X be the number of success in 7
independent trials. o; is the observed number of trials, and e; is the expected number of trials

. : . 2(0;-¢; Y : .
resulting in outcome i, respectively. Derive ZL—L——’)—— = 7?2 where Z is the standard normal variable.
i=l €

(20%)

The superintendent of a large school district believes that the number of students absent on any given
day has a Poisson distribution with parameter 4 . Use the accompanying data on absences for 50 days
to derive a large-sample 95% confidence interval for 4. (20%)

Numberofabsences |0 1 2 3 4 5 6 7 8 9 10

Frequency ‘ 1 4 8 10 & 7 5 3 2 1 1

Let X;, X, and X3 be independent normal random variables, with Xj~N (1,0'2) ,

2 - 2 2 s
(X)= X"+ Xp" +2X5 +2X1X5 . Find the distribution

X, ~N(-1,0%) and X3 ~N(0,6). Let ¢ -

of g(X).(15%)
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5. The midterm and final examination scores of 10 students are in the following table. We are interested in
using regression analysis to predict the final examination scores based on the midterm scores.

midterm final midterm final
78 74 84 78
80 69 75 75
87 86 ‘ 84 79
40 69 72 69
38 74 76 76

(1) Test Hy:B=0 against H,:f#0 atthe significance level 0.05 using a t-test. (10%)
(2) Fill out the following ANOVA table. (15%) |
source SS DF [MS |F

regression

error
total
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Area between 0 and z under standard normal curve

z 0.00 0.01 0.02 0.03 0.04 005 006 0.07 008 0.09
0.0| 0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 0.0359
0.1 0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753
0.2| 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141
0.3} 0.1179 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517
041 0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879
0.5| 0.1915 0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 0.2157 0.2190 0.2224
0.6 0.2257 0.2291 0.2324 0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2549
0.7] 02580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852
0.8 0.2881 0.2910 0.2939 ° 0.2967 0.2995 0.3023 0.3051 0.3078 0.3106 0.3133
0.9 03159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389
1.0| 0.3413 03438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3599 0.3621
1.1] 0.3643 0.3665 0.3686 03708 0.3725 0.3749 0.3770 0.3790 0.3810 0.3830
1.2 03849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015
13| 04032 0.4049 04066 04082 0.4099 04115 0.4131 0.4147 0.4162 0.4177
14| 04192 04207 04222 0.4236 04251 0.4265 0.4279 0.4292 0.4306 0.4319
1.5] 0.4332 04345 04357 04370 0.4382 0.4394 0.4406 0.4418 0.4429 0.4441
1.6} 0.4452 04463 04474 0.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545
1.71 0.4554 0.4564 0.4573 04582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633
1.8 04641 04649 0.4656 04664 04671 0.4678 0.4686 0.4693 0.4699 0.4706
1.9 04713 0.4719 0.4726 04732 0.4738 0.4744 0.4750 0.4756 0.4761 0.4767
20| 04772 04778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817
2.1 0.4821 0.4826 0.4830 04834 04838 0.4842 0.4846 0.4850 0.4854 0.4837
22| 04861 0.4864 0.4868 0.4871 0.4875 0.4878 0.4881 0.4884 0.4887 0.4890
2.3 04893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 0.4916
241 04918 04920 0.4922 04925 0.4927 0.4929 0.4931 0.4932 0.4934 0.4936
2.50 04938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 0.4949 0.4951 0.4952
2.6] 0.4953 0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964
2.7 04965 0.4966 0.4967 0.4968 0.4969 0.4970 0.4971 0.4972 0.4973 0.4974
2.8 04974 04975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981
2.9| 0.4981 0.4982 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986
3.0] 0.4987 0.4987 0.4987 0.4988 0.4983 0.4989 0.4989 0.4989 0.4990 0.4990
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t-distribution table with right tail probabilities
tipan

df\p 0.40 0.25 0.025 .01 - 0.005 0.0005
1 10.324920 I.OOOOOC 12.70620 31.82052 63.65674 636,6192
2 | 0.288675 0.81649‘7 4.30265 6.96456 9.92484 31.5991
3 10.276671 0.764892 3.18245 4.54070 5.84091 12.9240
4 10.270722 0.740697 2.77645 3.74695 4.60409  8.6103
5 | 0.267181 0.726687 257058 = 3.36493 4.03214  6.8688
6 | 0.264835 0.717558 244691 3.14267 3.70743 5.9588
7 10263167 0711142 2.36462 - 299795 3.49948  5.4079
& |0.261921 0.706387 230600 2.89646 3.35539 5.0413
9 |0.260955 0.702722 226216 2.82144 3.24984  4.7809
10 | 0.260185 0.699812 2.22814 276377 3.16927  4.5869
11 1 0.259556 0.697445 1363430 1.795885 2.20099 2.71808 3.10581 44370
12 0.259033 0.695485 1.356217 1.782288 2.17881 2.68100 3.05454  4.3178
13 1 0.258591 0.693829 2.16037 2.65031 3.01228  4.2208
14 1 0.258213 0.692417 2.14479 2.62449 297684  4.1405
15 10.257885 0.691197 213145 2.60248 2.94671 4.0728
16 | 0.257599 0.690132 2.11991 2.58349 292078  4.0150
17 1 0.257347 0.689195 2.10982 2.56693 2.89823 3.9651
}8* 0.257123 0.688364 2.10092 2.55238 2.87844  3.9216
19 1 0.256923 0.687621 12.09302 253948 2.86093  3.8834
20 | 0.256743 0.686954 2.08596 2.52798 2.84534 3.8495




