6. Assume that the prior distribution for the proportion p of the defectives produced by an
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Please find the Bayes estimate for the proportion of defectives being produced by this
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B! FLEl PG equipment if a random sample of size 2 yield 1 defective. (10%)
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7. Please prove that the covariance of two random variables X and Y with means i, and y, ,
respectively, is given by o ,, = E (XY ) - Uy ity . (10%)
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8. The probability that a student fails the screening test for scoliosis at a local high school is
known to be 0.002. Of the next 4000 students who are screened for scoliosis, please find
the probability that: (10%)

- (a) fewer than 5 fail the test; (5%)

1. Please explain, in each of the following questions, the terms and their differences: (15%) (b) 11, 12, or 13 fail the test. {(5%)

(a) Typel error, Type I error (5%)
(b) Right-skewed frequency distribution, lefi-skewed frequency distribution (5%) _ 9. Three sections of the same calculus course are taught by three teachers. The final grades
(c) Hypergeometric distribution, binomial distribution {5%) were recorded as follows:
| Al80 76 76 43 89 73 71 60 45 93 36 74
2. Please explain the central limit theorem. (5%) Teacher B |89 76 48 91 53 85 74 77 29 78 62 76 96 81 57
C|67 80 56 91 71 71 83 41 59 68 53 79 19
3. Asimple regression model can be written as ¥,=f,+8,x,+¢ o =1, 2, ..., nwhen we Is there a significant difference in the average grades given by the three teachers? Use a
consider only one explanatory variable, x, and assume that the statistical relationship 0.05 level of significance. (10%)

between the response variable ¥ and this explanatory variable is linear. Please explain the
usual assumptions about parameters and variables in this model. {10%)

4. The grades of a class of nine students on a midterm report (x) and on the final examination
(y) are as follows: (20%)
x |78 60 72 73 81 93 97 99 67
y |80 66 78 34 47 85 99 98 69
(a) Estimate the linear regression line. (10%)

(b) Estimate the final examination grade of a student who received a grade of 83 on the
midterm report. (10%) '

5. The nicotine content of a certain brand of cigarettes is known to be normally distributed
with a variance of 1.4 milligrams. Test the hypothesis that * = 1.4 against the alternative
that 6* = 1.4 if a random sample of eight of these cigarettes has a standard deviation s =

1.7. Use a 0.05 level of significance. (10%)
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Table A. Probability Distribution Function for the Poisson Distribution.
X
o\ = 2, pl V)
=0
A
x 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5
o | 0.0041 | 0.0025 | 0.0015 | 0.0009 | 0.0006 | 0.0003 | 0.0002 | 0.0001 | 0.0001
1 | 00266 | 0.0174 ! 0.0113 | 0.0073 | 0,0047 | 0.0030 | 0.0019 | 0.0012 | 0.0008
2 | 00884 | 0.0620 | 0.0430 | 0.0296 | 0.0203 | 0.0138 | 0,0093 | 0.0G62 | 0.0042
3 | 02017 | 0.1512 { 0.1118 | 0.0818 | 0.0591 | 0.0424 | 0.0301 | 0.0212 | 0.0149
2 | 03575 | 0.2851 | 0.2237 | 0.1730 | 0.1321 {0.0996 | 0.0744 | 0.0550 | 0.0403
s | 05289 | 0.4457 | 0.3690 | 0.3007 | 0.2414 | 0.1512 | 0.1496 | 0.1157 | 0.0885
6 | 06860 | 0.6063 | 0.5265 | 0.4497 | 0.3782 | 0.3134 | 0.2562 | 0.2068 | 0.1649
7 | 08095 | 0.7440 | 0.6728 | 0.5987 | 0.5246 | 0.4530 | 0.3856 | 0.3239 | 0.2687
8 | 0.8944 | 0.8472 | 0.7916 | 0.7291 | 0.6620 | 0.5925 | 0.5231 | 0.4557 | 0.3918
o | 09462 | 09161 | 0.8774 | 0.8305 |{ 0.7764 | 0.7166 | 0.6530 | 0,5874 | 0.5218
10 | 09747 {09574 | 09332 | 0.9015 | 0.8622 | 0.8159 | 0.7634 | 0.7060 | 0.6453
11 | 09890 | 0.9799 | 0.9661 | 0.9466 | 0.9208 | 0.8881 | 0.8487 | 0.8030 | 0,7520
12 | 0.9955 | 0.9912 | 0.9840 | 0.9730 | 0.9573 | 0.9362 | 0.9091 | 0.8758 | 0.8364
13 | 09983 | 0.0964 | 0.9929 | 0.9872 | 0.9784 | 0.9658 | 0.9486 | 0.9261 | 0.8981i
14 | 09994 | 0.9986 | 0.9970 | 0.9943 | 0.9897 | 0.9827 | 0.9726 | 0.9585 | 0.9400
15 | 09998 | 0.9995 | 0.9988 | 0.9976 | 0.9954 | 0.9918 | 0.9862 | 0.9780 | 0.9665
16 | 09999 | 0.9998 | 0.9996 | 0.9990 | 0.9980 | 0.9963 | 0.9934 | 0.9889 | 0.9823
17 | 10000 | 09999 | 0.9998 | 0.9996 | 0.9992 | 0.9984 | 0.9970 | 0.9947 | 0.9911
18 1.0000 | 0.9999 | 0.9999 | 0.9997 | 0.9994 | 0.9987 | 0.9976 | 0.9957
19 : 1.0000 | 1.0000 | 0.9995 | ©.9997 | 0.9995 | 0.9989 | 0.9980
20 1.0000 | 0.9999 | 0.9998 | 0.9996 | 0.9991
21 1.0000 | 09995 | 0.9998 | 0.9996
22 1.0000 | 09999 | 0.9999
23 1.0000 | 0.9999
o4 1.0000
Table B. Critical Values for the F Distribution.
R
G f‘x- L ¥t
o == 0,05
L
vz 1 2 3 4 5 [<3 7 8
) 161.4 199.5 215.7 224.6 230.2 234.0 236.8 238.9 240,
2 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38
3 1013 .55 Q.28 .12 9,01 8.94 8.89 8.85
4 1.71 6.94 6,59 6.39 6.26 6.16 6.09 6.04 _
5 G.61 5379 5.4% 519 5.05 4.95 4.88 4.82 4,
6 5.99 5.14 4.76 4.53 “4.3Q 4.28 4. 21 4. 15 4.10
7 5.59 4. 74 4.35 4.12 3.97 3.87 3.79 3. 73 3.68
8 5.32 4.46 4,07 3.84 3.69 3.s8 3.50 3,449 3.39
b S.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.8
10 4.96 4.10 3.71 ) 3.48 3.33 3.22 314 3.07 3.02
i1 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90
12 4. 75 3.89 3.49 3.26 3.11 3.00 2.91 2.85 2.80
i3 4. .67 3.81 3.41 318 3.03 2.92 2.83 2,77 2.71
14 4.60 3.74 3.34 3.11 2.96 2.85 2.76 2.70 2.65
135 4.594 3.68 3.29 3.06 2.590 279 2,71 2.64 2.59
16 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54
17 4.45 3.59 3.20 2.96 2.81 2.70 2.681 2.55%5 2.49
18 4. .41 3.55 3.16 2.93 277 2.66 2.58 2.51 2.46
19 4.38 1.52 3213 2.90 274 2.63 2,54 2.48 2.42
20 4.35 3.49 3.10 2.87 271 2.60 251 245 Z.39
21 4.32 3.a47 3.07 2.84 2.68 2.57 2.49 2.42 2.37
22 4.30 3.449 3.05 2.82 2.66 Z2.58 2.46 240 2.34
23 4.28 3.42 303 2.BO Z2.64 2.53 2.44 2.37 2,32
249 4.26 3.40 3.01 278 2.62 2.51% .42 2.36 2.30
25 4.2 3.39 2.99 2. 76 2.60 249 2.40 2.34 2.28
26 4.23 3.37 2.98 2.74 2.59 2.47 2.39 2,32 2.27
27 4.21 3.35 2.96 2.73 2.57 2.46 2.37 2.31 2.25
28 4.20 3.34 2.95 2.71 2.56 2.45 2.36 Z.29 2.24
29 4.18 3.33 Z.93 2.70 2.58 243 2.35 228 2.22
30 4.17 3.32 2.92 2. 659 2.53 2.42 2.33 2.27 221
40 4.08 3,23 Z 84 Z.61 Z.45 2.34 2.25 2.18 212
6O <4 00 3.15 2.76 2.53 2.37 2.25 2.7 2.10 2.04
120 3.92 3.07 2.68 2.45 2.29 2.17 2.09 2.02 1.96
o 3.84 3.00 2.60 2.37 221 2.10 2.01 1.94 1.88

Table C. Critical Values for the Chi-Square Distribution.

0.10

v 0.25 0.025 0.01 0.605 0.001

] 1.323 2.706 3.841 5.024 6.635 7.879 10.828

2 2.773 4.605 5.991 7.378 9.210 10.557 13.816

3 4.108 6.251 7.815 9.348 11.345 12,838 16.266

4 3.385 1.719 9.488 11.143 13.277 14.860 18.467

5 6.626 9.236 1.070 12.833 15.086 16.750 20.515

6 7.841 10.645 12.592 14.449 16.812 18.548 22,458

7 9.037 12.017 14.067 16,013 18.475 20.278 24,322

8 10.219 13.362 13.567 17.535 20.090 21.955 26.124

9 11.389 14.684 16.919 19.023 21.666 23.589 27.877
10 12.54% 15.987 18.307 20.483 23.209 25.188 29.588
il 13.701 17,275 19.675 21.920 24.725 26,757 31.264
12 14.845 18.549 21.026 23.337 26.217 28.30¢ 32.509
13 15.984 i9.812 22,362 24.736 27.688 29.819 34.528
14 17.437 21.064 23.685 26.119 29.141 31.319 36.123
15 18.245 22.307 24.996 27.488 30.578 32.801 37.697
16 19.369 23.542 26.296 28.845 32.000 34 267 39,252
17 20.489 24,769 27.587 31.191 33.409 35.718 40.790
I8 21.605 25.989 28.869 31.526 34,805 37.156 42.312
i9 22.718 27.204 30.144 32.852 36.191 38.582 43.820
20 23.828 28412 31.410 34.170 37.566 39.997 45.315
21 24,935 29.615 32.671 35.479 38932 4].401 46.797
22 26.039 30.813 33,924 36.781 40.289 42.796 48.268
23 27.141 32.007 35.172 38.076 41.638 . 44,181 49,728
24 28.241 33.196 36.415 39.364 42.980 45,559 531.179
25 29.339 34.382 37.652 40.646 44.314 46.928 52.020
26 30.435 35.563 38.885 41,923 45.642 48.290 54.052
27 31.528 36.741 40.113 43.195 46.963 49.645 55.476
28 32.620 37.916 4].337 44.461 48.278 50.993 56.892
29 33.111 39.087 42.557 45.722 49,588 52.336 58.301
30 34.800 40.256 43.773 46.979 50.892 53.672 59.703
31 35.887 41.422 44 985 48.232 52,191 35.003 61.098
32 36.973 42.585 46.194 49.480 53.486 56.328 62.487
33 38.058 43.745 47.400 50.725 54.776 57.648 63.870
34 39.141 44.903 48.602 31.966 56.061 38.964 65.247
35 40.223 46.059 49.802 53.203 57.342 60.275 66.619
36 41.304 47.212 50,998 54.437 58.619 61.581 67.985
37 42.383 48.363 52.192 55.668 59.893 62.883 69,346
38 43.462 49.513 53.384 56.896 61.162 64.181 70.703
39 - 44,539 50,660 54.572 58.120 62.428 63.476 72.035
40 45.616 51.805 55.758 59.342 63.691 66.766 73.402
4] 46.692 52.949 56.942 60.561 64.950 68.053 74.745
42 47.766 54.090 58.124 61.777 66,206 69.336 76.084
43 48.840 55.230 59.304 62.950 67.459 70.616 77.419
44 49.913 56.36% 60.481 64.201 68.710 71.893 78.750
45 50.985 57.505 61.656 65.410 69.957 73.166 80.077
46 52.056 58.641 62.830 66.617 71.201 74.437 §1.400
47 53.127 59.714 64.001 67.821 72.443 75.704 82.720
48 54,196 60.907 65.171 69.023 73.683 76.96% 84.037
49 55.265 62.038 66.339 70.222 74819 78.231 85.351
50 56.334 63.167 67.505 71.420 76.154 79.450 86.661
51 57.401 64.295 68.669 72.616 77.386 80,747 £7.968
52 58,468 65.422 69.832 73.810 78.616 82.001 89.272
53° 59.534 66.548 70.993 75.002 79.843 83.253 90.573
54 60.600 67.673 72.153 76.152 81.069 84.502 91.872
55 61.665 68.796 73.311 77.380 82.292 85.749 93.168
36 62.729 69.919 74,468 78.567 83.513 86.994 94 461
57 63.793 . 71.040 75.624 79.752 84.733 88.236 95.751
58 64,857 72.160 76.778 80.936 85.950 89.477 97.039
59 65.919 73.279 77.931 82,117 87.166 90.715 98.324
60 66.981 74.397 79.082 83.298 88.379 91.952 99.607




