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1. Determine the value of ¢=__ (1)  (5%) such that the function f(z,y)=ez?y for 0 <z <3 and 0 <y < 2 satisfies
the properties of a joint probability density function. Then calculate P(1 <Y < 2.5)=__ (2)  (5%).

2. Customers are used to evaluate preliminary product designs. In the past, 95% of highly successful products received good
reviews, 60% of moderately successful products received good reviews, and 10% of poor products received good reviews. In
addition, 40% of products have been highly successful, 35% have been moderately successful, and 25% have been poor
products.

(a) What is the probability that a product attains a good review?___(3)  (5%)
(b) If a product does not attain a good review, what is the probability that it will be a highly successful product?__(4) (5%)

3. Assume that the number of games, X, that a relief pitcher will save in n games follows a binomial distribution, X ~ B(n, p).

In a five-game playoff series between equally matched teams, the number of games played is a random variable, N, with pdf

n-1y 1"
fN(n}={ 5 ][5) ,n=34,5.

(2)Find E(X[n)__(5)  (5%)
(b)Find E(X)__(6)  (5%)

4. An insurance company looks at the records for millions of homeowners and sees that the mean loss from fire in a year is
#=9%250 per house and the standard deviation of the loss is o =$1000. (The distribution of losses is extremely
right-skewed: most people have $0 loss, but a few have large losses.) The company plans to sell fire insurance for $250 plus
enough to cover its costs and profit.

(a) Explain clearly why it would be unwise to sell only 12 policies.__ (7) _ (5%)
(b)If the company sells 10,000 policies, what is the approximate probability that the average loss in a year will be greater
than $275?__ (8)  (5%)

5. An analyst believes that the only important determinant of banks’ return on assets (Y) is the ratio of loans to deposits (x).
For a random sample of twenty banks, the sample regression line
Y =0.97+047x
was obtained, with coefficient of determination 0.72.
(a)Find the sample correlation between return on assets and the ratio of loans to deposits.___ (9} (5%)
(b) Test against a two-sided alternative at the 5% level the null hypothesis of no linear association between.___ (10)  (5%)

Find ———St—  where S2=MSE.__(11) _(5%)
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1. The marketers of shampoo products know that customers like their product to have a lot of foam. A manufacturer of shampoo
claims that the foam height of his product exceeds 200 millimeters. It is known from prior experience that the standard
deviation of foam height is 8 millimeters. Suppose that the true mean is 204 millimeters. Does the power of the test increase
as the sample size increases? Explain your answer by finding the powers of the test for each of the sample sizes
n = 20,50, 100,and a fixed o = 0.05. (10%)

2. Fifteen adult males between the ages of 35 and 50 participated in a study to evaluate the effect of diet and exercise on blood
cholesterol levels. The total cholesterol was measured in each subject initially and then three months after participating in an
aerobic exercise program and switching to a low-fat diet. The data are shown in the accompanying table. Do the data support
the claim that low-fat diet and aerobic exercise are of value in producing a mean reduction in blood cholesterol levels?
Use a = 0.05.(20%)

Blood Cholesterol Level
Subject | 1 2 | 3 4 5 6 7 8 9 |10 | 11 |12 | 13 | 14 | 15
Before | 265 | 240 | 258 | 295 | 251 | 245 | 287 | 314 | 260 | 279 | 283 | 240 | 238 | 225 | 247
After | 229 (231|227 | 240 | 238 | 241 | 234 | 256 | 247 | 239 | 246 | 218 | 219 | 226 | 233

3. There is much evidence that high blood pressure is associated with increased risk of death from cardiovascular disease. A
major study of this association examined 2676 men with low blood pressure and 3338 men with high blood pressure. During
the period of the study, 21 men in the low-blood-pressure and 55 in the high-blood-pressure group died from cardiovascular
disease. (15%)

(a) Do the study data confirm that death rates are higher among men with high blood pressure? State hypotheses, carry out
a significance test, and give your conclusions.
(b) Present the data in a contingency table. Is the chi-square test appropriate for the hypotheses you stated in (a)?
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Table Il Cumulative Standard Normal Distribution (continued)
=2 1000 SI001 T 0020 TR 003ET T Do -0.05 006 -~ 007 - 008 0,09
0.0 0.500000 0.503989 0.507978 0.511967 0515953 0519939 0.532922 0.527903 0.531881 0.535856
0.1 0.539828 0.543795 0.547758 0.551717 0555760 0.559618 0.563559 0567495 0.571424 0.575345
0.2 0.579260 (.583166 0.587064 0.590954 0594835 0598706 0.602568 0.606420 0.610261 0.614092
0.3 0617911 0621719 0625516 0629300 0633072 0.636831 0.640576 0.644300 0.648027 0.651732
0.4 0655422 0.659097 0.662757 0.666402 0670031 0673645 0677242 0.680822 0.684386 0.687933
0.5 0.691462 0.694974 0.698468 0.701944 0705401 0.708840 0.712260 0.715661 0719043 0.722405
0.6 0.725747 0729069 0.732371 0.735653 0.738914 0.742154 0.745373 (.748571 0751748 0.754903
0.7 0.758036 0761148 0.764238 0.767305 0770350 0.773373 0776373  0.779350 0.782305 0.785236
0.8 0.788145 (.791030 0.793892 0.796731 0.799546 0.802338 0.805106 (.807850 0.810570 0.813267
0.9 0815940 0.818589 0.821214 0823815 0826391 0.828944 0.831472 0.833977 0.836457 0.838913
1.0 0841345 0.843752 0846136 0.848495 0850830 0.853141 0855428 0.857690 0.859929 0.862143
1.1 0.864334 0.866500 0.868643 0.870762 0.872857 0.874928 0.876976 0.878999 (0.881000 0.882977
1.2 0.8B4930 0.886860 0.888767 0.890651 0.892512 0.894350 0.896165 0.897958 0.899727 0.901475
1.3 0903199 0904902 0906582 0.908241 0.909877 0911492 0913085 0914657 0916207 0917736
14 0919243 0920730 0.922196 0923641 0925066 0926471 0927855 0929219 0930563 0.931888
1.5 0933193 0.934478 0935744 0936992 0938220 0939429 0940620 0941792 0.942947 0.944083
1.6 0945201 0946301 0947384 0.948449 0.949497 0950529 0.951543 0.952540 0953521 0.954486
1.7 0955435 0956367 0957284 0958185 0.959071 0959941 0960796 0.961636 0962462 0963273
1.8 0964070 0.964852 0.965621 0.966375 0967116 0967843 0.968557 0.969258 0.969946 0.970621
1.9 0971283 0971933 0972571 0973197 0973810 0974412 0975002 0975581 0976148 0.976705
2.0 0977250 0977784 0978308 0978822 0.979325 0.979818 0.980301 0.980774 0981237 0.981691
2.1 0982136 0982571 0.982997 0.983414 00983823 0984222 0984614 0984997 0985371 0.985738
2.2 0986097 0986447 0.986791 0.987126 00987455 0987776 0988089 0988396 0.988696 0.988989
2.3 0989276 0.989556 0.989830 0990097 0.990358 0990613 0990863 0991106 0991344 0991576
24 0991802 0992024 0992240 0992451 00992656 0992857 0993053 0993244 0.993431 0993613
2.5 0993790 0993963 0994132 0.994297 0.994457 0.994614 0994766 0.994915 0995060 0995201

a to v
: 02578 01T =ai005 T i0gs a0t 0005 -
| 325 1.000 3.078 6,314 12.706 31.821 63.657 127.32 318.31 636.62
2 289 Bl6 1.886 2.920 4.303 6.965 9.925 14.089 23326 11.598
3 277 765 1.638 2.353 3.182 4.541 5.841 7.453 10.213 12.924
4 271 T4 1.533 2.132 2.776 3.747 4.604 5.598 7173 8.610
5 267 727 1.476 2.015 2.571 3.365 4,032 4,773 5.893 6.869
6 265 718 1.440 1.943 2,447 3.143 3.707 4317 5.208 5.959
7 263 1 1.415 1.895 2.365 2.998 3.499 4.029 4.785 5.408
B 262 706 1.397 1.860 2306 2.896 3.355 31.833 4.501 5.041
9 261 703 1.383 1.833 2.262 2.821 3.250 3.690 4.297 4.781
10 260 700 1.372 1.812 2228 2,764 3.169 3.581 4,144 4,587
11 260 697 1.363 1.796 2.201 2718 3.106 3.497 4.025 4.437
12 259 695 1.356 1.782 2,179 2.681 3.055 3428 31930 4318
13 259 694 1.350 1771 2.160 2.650 3.012 i3n 3.852 4,221
14 258 : 692 1.345 1.761 2,145 2.624 29717 3.326 3,787 4,140
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Table entry for z is the
area under the standard
normal curve to the left
of z.

.5000 5040 5080 5120 .5160  .5199  .5239 5279  .5319  .5359
5398 5438 5478 5517  .5557 5596  .5636 5675  .5714 5753
5793 5832 5871 ..5910 5948 5987 6026  .6064  .6103  .6141

ocococoo
e b= O

32 | 9993 9993 9994 9994 9994 9994 9994 9995 9995 9995
33 | 9995 9995 9995 9996 .9996 9996 9996 9996 9996  .9997
34 9997 9997 .9997 9997 .9997 9997 .9997 9997 9997 9998
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Table entry for p and C is

the critical value ¢* with
probability p lying to its right
and probability C lying between
—t* and ¢°. :

Upper tail probability p

25 .20 15 .10 05 025 .02 01 005 .0025 .001 .0005

1.000 1376 1.963 3.078 6314 12.71 15.89 31.82 63.66 127.3 3183 636.6
E ; 2 ) 2920 4303 4.849 6.965 9.925 14.09 22.33 31.60
0.765 0.978 1250 1.638 2.353 3.182 3.482 4.541 5.841 7.453 1021 1292
0741 0.941 1.190 1.533 2.132 2776 2.999 3.747 4.604 5598 7.173 8.610
2,571 2.757
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60 | 0.679 0.848 1296 1671 2.000 2.099 2.390 2.660 2915 3.232 3.460
042 1290 1.660 1.984 2.081 2.364 2.626 2.871 3.174 3.390
037 1282 1.646 1.962 2.056 2.330 2.581 2,813 3.098 3.300
036

1.282 1.645 1.960 2.054 2.326 2.576 2.807 3.091 3291

100 | 0.677 0.845
1000 | 0.675 0.842
2* | 0.674 0.841

1
1
1
80 | 0.678 0.846 1.043 1.292 1.664 1.990 2.088 2374 2.639 2.887 3.195 3.416
1
1
1
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Table entry for p is the critical value (x?)* with probability p lying to its
right.

Tail probability p

df 25 .20 15 .10 .05 .025 .02 .01 .005 0025 001 0005
1 1.32 1.64 2.07 2.71 3.84 5.02 541 6.63 7.88 9.14  10.83 12.12
2 2.77 3.22 3.79 4.61 5.99 7.38 7.82 9.21 10.60 1198 13.82 1520
3 4,11 4.64 532 6.25 7.81 9.35 9.84 1134  12.8¢ 1432 1627 1773
4 5.39 5.99 6.74 7.78 9.49 11.14  11.67 13.28 1486 1642 18.47 20.00
5 6.63 7.29 8.12 9.24. 11.07 1283 1339 1509 1675 18.39 20.51 22.11
6 7.84 8.56 945 10.64 1259 1445 1503 16.81 1855 20.25 2246 24.10
7 9.04 9.80 1075 12.02 1407 16.01 16.62 1848 20.28 22.04 2432 26.02
8 1022 11.03 12,03 1336 1551 17.53. 18.17 20.09 21.95 23.77 26.12 27.87
9 11.39 1224 1329 14.68 1692 19.02  19.68 21.67 23.59 2546 27.88 29.67
10 1255 1344 1453 1599 1831 2048 21.16 2321 2519 27.11 2959 3142
11 13.70 1463 1577 17.28  19.68 21.92 2262 2472 2676 28.73 31.26 33.14
12 1485 15.81 1699 18.55 21.03 2334 2405 2622 2830 30.32 3291 3482
13 1598 1698 1820 19.81 2236 24.74 2547 27.69 29.82 31.88 3453 3648
14 1712 1815 1941 21.06 23.68 26.12 2687 29.14 31.32 3343 36.12 38.11
15 1825 1931 2060 22,31 25.00 27.49 2826 3058 3280 3495 37.70 39.72
16 1937 2047 2179 2354 2630 28.85 29.63 32.00 3427 3646 3925 4131
17 2049 2161 2298 2477 2759 3019 31.00 3341 3572 3795 40.79 42.88
18 21.60 22,76 2416 2599 28.87 31.53 3235 3481 37.16 3942 4231 4443
19 | 2272 2390 2533 2720 3014 3285 33.69 36.19 3858 40.88 43.82 4597
20 | 23.83 2504 2650 2841 31.41 3417 3502 3757 40.00 42.34 4531 47.50
21 2493  26.17 27.66 29.62 32.67 3548 3634 3893 4140 4378 46.80 49.01
22 26.04 2730 2882 30.81 3392 3678 37.66 4029 4280 4520 48.27 5051
23 27.14 2843 2998 32.01 3517 38.08 3897 4164 4418 46.62 49.73 52.00
24 2824 2955 31,13 3320 3642 3936 4027 4298 4556 48.03 51.18 53.48
25 29.34  30.68 3228 3438 37.65 40.65 41.57 4431 4693 4944 52.62 5495
26 3043  31.79 3343 3556° 38.89 4192 42.86 45.64 4829 50.83 54.05 5641
27 31.53 3291 3457 3674 4011 4319 4414 4696 49.64 5222 5548 57.86
28 | 32.62 3403 3571 3792 4134 4446 4542 4828 5099 5359 56.89 59.30
29 | 3371 3514 3685 39.09 4256 4572 46.69 49.59 5234 5497 5830 60.73
30 3480 3625 3799 4026 43.77 4698 47.96 50.89 53.67 * 56.33 59.70 62.16
40 | 45.62 4727 4924 51.81 5576 59.34 6044 63.69 6677 69.70 7340 76.09
50 56.33 58.16 6035 63.17 6750 7142 7261 7615 7949 8266 B86.66 89.56
60 6698 68.97 71.34 7440 79.08 8330 8458 8838 91.95 9534 99.61 1027
80 88.13 9041 9311 9658 101.9 1066 1081 1123 1163 1201 124.8 1283
100 | 109.1 1117 1147 \118.5 1243 129.6 1311 1358 1402 1443 1494  153.2
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