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1.. (15%) The probability density function of X, the lifetime of a certain type of
electronic device (measured in hours), is given by

10

f(x)—{x_z x>10
0 x<10

 a. Find P{X> 20}.
b. What is the cumulative distribution function of X ?
c. What is the probability that, of 4 such types of devices, at least 2 will
function for at least 15 hours? What assumptions dre you making?

2. (15 %) Take a stick of unit length and break it at random. Let ¥ be the length of
the longer piece. What is the mean of ¥?

3. (20 %) Let P have a uniform distribution on [0, 1], and, conditional on P =p, let X
have a Bernoulli distribution with parameter p. Find the conditional distribution of
P given X.
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4. (25%) A between-subject experiment was conducted to evaluate three techniques for delivering electrical
stimulation on atrophic muscles in term of the pain intensity induced. The subjective rating of pain intensity
obtained from male and female participants are as follows:

Technique
Gender group | Technique 1 Technique 2 Technigue 3
6 4 14 15 10 8
Male
-] 4 13 10 13 10
4 6 ) 8 10 11
Female
5 5 9 12 12 9

1) Suppose all the assumptions required for the ANOVA analysis are fulfilled here, please set up the ANOVA
table. With the level of significance set at 0.05, please test whether the means of pain intensity induced
by three techniques are equal?

2) What is the effect size of the technique-gender interaction based on partial Eta squared? Please interpret
the meaning of it.

& (15%) The response values for three treatment methods are as follows:

Treatment
Response
method
1 1.1 7.5 57| 103 29 3.6
2 8.4 9 9.7 7.7 8.6 8.3
3 13.4 7.8 9.2 149 | 114 8.7

Please use the modified Levene’s test to perform testing for homogeneity of variance.

6.(10%) In a TV program “The BJ Public Opinion” 1100 people were surveyed regarding their opinion about
capital punishment. 757 were in favor and 343 against. They then listened to a debate about the subject and
the survey was repeated. This time 729 voted in favor and 371 against. 70 changed their mind from against
to in favor and 98 changed their mind from in favor to against. Did the debate affect people’s opinions?
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Percentage Points of the Chi-Square Distribution
Degrees of * Probability of a larger value of x
Freedom .99 0.95 050 075 050 025 010 005 0.01
1 0000 0004 0016 0102 0455 132 271 3.84 6.63
2 0.020 0103 0211 0575 138 277 461 5.99 9.21
3 0415 0352 0584 1212 2366 411 625 781 1134
4 0297 0711 1064 1923 3357 539 7.78 949 1328
5 0554 1145 1610 2675 4351 663 924 1107  15.09
6 0872 1635 2204 3455 5348 784 1064 1259 1631
7 1239 2467 2833 4255 6346 S04 1202 1407 1848
8 1647 2733 3490 5071 7344 1022 1336 1551  20.09
9 2088 3325 4168 5899 8343 1139 1468 1692 2167

10 2.558 3.940 4.865 6.737 9.342 12,55 15.99 18.31 2321
11 3.053 4.575 5.578 7.584 10.341 13.70 17.28 19.68 24.72
12 3.571 5.226 6.304 8.438 11.340 14.85 18.55 21.03 26.22
13 4.107 5.892 7.042 9.299 12.340 1598 19.81 22.36 27.69
14 4.660 6.571 7.790 10.165 13.339 17.12 21.06 23.68 29.14
15 5.229 7.261 8.547 11.037 14.338 18.25 22.31 25.00 30.58
16 5.812 7.962 9.312 11912 15.338 19.37 23.54 26.30 32.00
17 6.408 8.672 10.085 12.792 16.338 20.49 24.77 27.59 33.41
18 7.015 9.390 10.865 13.675 17.338 21.60 25.98 28.87 34,80
19 7.633 10.117 11.651 14.562 18.338 22.72 27.20 30.14 36.19
20 8.260 10.851 12,443 15.452 18.337 23.83 2841 3141 37.57
22 9.542 12,338 14.041 17.240 21.337 26.04 30.81 33.92 40.29
24 10.856 13.848 15.658 19.037  23.337 28.24 33.20 36.42 42.98
26 12,198 15379 17.292 20.843 25.336 3043 35.56 38.88 45.64
28 13.565 16.928 18.939 22.657 27.336 32.62 37.92 41.34 48.28
30 14.953 18.493 20.599 24,478 29.336 34,80 40,26 43.77 50.82
40 22,164 26.509 25,051 33.660 39.335 45,62 5180 55.76 63.659
50 27.707 34,764 37.689 42.542 49.335 56.33 63.17 67.50 76.15
&0 37.485 43.188 46.459 52.294 59.335 66,98 74.40 79.08 88.38
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