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(I) 10% What is a “Parameter”™? What are “Moments”’?

(2) 10% What are “conditional mean and conditional

variance”?

(3) 20% Explain briefly “the Law of Large Numbers”
and “ the Central Limit Theorem” and the

relationship between them.
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(8) 20%

(4) 10% The manufacturer of robots used in car assembly claims that the time required
for the robots to perform a certain task follows a normal distribut_ion withmean u = 5
seconds and variance o? = 0.04. To test this hypothesis, we obtain a random sample of
n = 200 observations. Use a 5% level of significance and test the nyll hypothesis tbat
the times required to complete the task are distributed N(5, 0.04) against the alternative

hypothesis that the population is not N(5, 0.04).

(5) 10% B In an election, 55% of the registered voters

favor a certain candidate. If we take a random sample of 400 voters, what is the proba-

. . . o
bility that, based on the sample proportion, we will predict the wrong winner’

(6) 10% Two machines

i i i i d to be normal. Independent ran-
fill containers with fluid. The populations are assume ‘ :
dom samples are obtained of 21 containers filled by Machine 1 and 16 containers filled
by Machine 2. The observed sample variances are st = 0.25 and s = 0.08. Construct

a 95% confidence interval for o/o3.

(7) 10%

To determine the reliability of the device, 61 cars were driven past an inspection point
at precisely 50 miles per hour, and each car’s speed was estimated by using the radar
device. It is assumed that the population of readings is normal. Suppose the observed
sample variance was s? = 5. Construct a 95% confidence interval for o2,

-

It is reasonable to suspect that gasoline
mileage for a car is determined mainly by the car’s weight and engine size. An automo-
tive engineer gathered information for a sample of n = 10 different cars. The data in
Table = show y,, the gasoline mileage (in miles per gallon) of the ith car; x,,, the
engine size of the ith car (in hundreds of cubic inches); and x,,, the weight of the ith car
(in tons). Estimate the regression plane and predict the mileage for a car that has a 240-
cubic-inch engine (i.e., a 2.4-hundred-cubic-inch engine) and weighs 0.9 ton.

Miles
per Engine
Gallon Size Weight
Y X, X, XY XY X2 X3 XX,

Y2

32 1.0 1.0 32.0 32.0 1.00 1.00 1.00
27 1.4 1.3 37.8 35.1 1.96 1.69 1.82
22 2.1 1.5 46.2 33.0 4.41 2.25 3.15
14 3.2 1.7 44.8 23.8 10.24 2.89 5.44
21 2.2 1.4 46.2 29.4 4.84 1.96 3.08
19 2.4 1.7 45.6 323 5.76 2.89 4.08
32 : 1.4 1.2 44.8 38.4 1.96 1.44 1.68
18 2.3 1.7 41 .4 306 529 2.89 3.91
38 1.2 0.8 45.6 30.4 1.44 0.64 0.96
35 1.3 0.9 45.5 31.5 1.69 0.81 1.17
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standard normal distribution s I
Q
z 0 1 2 3 4 5 6 7 8 9
00 | 0000 0040 0080  .0120  .0160 0199 0239 0279 0319 0359 B
0.1 0398  .0438 0478 0517 0557 0596 0636 0675 0714 0754 &
02 | 0793 0832  .0871 0910 0948 0987 1026 1064 1103 1141 h
0.3 1179 1217 1255 1293 1331 1368 1406 1443 1480 1517 .3
04 | .1554  .1591 1628 1664 1700 1736 1772 .1808 .1844 1879 Y4
0.5 1915 1950 .1985 2019 2054 2088 2123 2157 2190 2224 R
0.6 | .2258 2291 2324 2357 2389 2422 2454 2486 2518 2549
07 | 2580 2612  .2642 2673 2704 2734 2764 2794 2823 2852
0.8 | .2881 2910 .2939 2967 2996 3023 .3051 3078 3106 3133
09 | .3159  .3186 3212 3238 3264 3289 3315 3340 3365 3389
1.0 | 3413 3438 .3461 3485 3508 3531 .3554 3577 3599 3621
1.1 3643 3665 3686 3708 3729 3749 3770 3790 3810 .3830
12 | .3849 3869  .3888 3907 3925 3944 3962 398¢ 3997 4015
1.3 4032 4049 4066  .4082 4099 4115 4131 4147 4162 4177
14 | 4192 4207 4222 4236 4251 4265 4279 4292 4306 4319
1.5 4332 4345 4357 4370 4382 4394 4406 4418 4429 4441
1.6 | 4452 4463 4474 4484 4495 4505 4515 4525 4535 4545
1.7 4554 4564 4573 4582 4591 4599 4608 4616 4625 4633
1.8 4641 4649 4656 4664 4671 4678 4686 4693 4699 4706
19 AT13 4719 4726 4732 4738 4744 4750 4756 4761 4767
20 | 4772 4778 4783 4788 4793 4798 4803 4808 4812 4817
2.1 4821 4826 4830 4834 4838 4842 4846 4850 4854 4857
22 4861 4864 4868 4871 4875 4878 4881 4884 4887 4890
2.3 4893 4896 4898 4901 4904 4906 4909 4911 4913 4916
24 | 4918 4920 4922 4925 4927 4929 4931 4932 4934 4936
25 | 4938 4940 4941 4943 4945 4946 4948 4949 4951 4952
26 | 4953 4955 4956 4957 4959 4960 4961 4962 4963 4964
2.7 | 4965 4966  .4967 4968 4969 4970 4971 4972 4973 4974
2.8 4974 4975 4976 4977 4977 4978 4979 4979 4980 4981
29 4981 4982 4982 4983 4984 4984 4985 4985 4986 4986
30 | 4987 4987 4987 4988 4988 4989 4989 4989 4990 4990
3.1 4990  .4991 4991 4991 4992 4992 4992 4992 4993 4993
32 | 4993 4993 4994 4994 4994 4994 4994 4995 4995 4995
33 | 4995 4995 4995 4996 4996 4996 4996 4996 4996 4997
34 | 4997 4997 4997 4997 4997 4997 4997 4997 4997 4998
35 | 4998  .4998 4998 4998 4998 4998 4998 4998 4998 4998
36 | 4998 4998 4999 4999 4999 4999 4999 4999 4999 4999
3.7 4999 4999 4999 4999 4959 4999 4999 4999 4999 4999
38 4999 4999 4999 4999 4999 4999 4999 4999 4999 4999
39 | 5000 5000 5000  .S000  .5000  .S000 5000  .5000  .5000  .5000
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Chi-square distribution
Degrees .
of
Freedom 995 . 99, . 975 95 50 10 05 025 .01 008
1 392704 x 10~'° 157088 x (0-¥ 982069 x 10—* 393214 x 10~ 0157908 ! 2.70554 31.84146 5.02389 6.63490 7.87944
2 .0100251 0201007 0506156 102587 210720 4.60517 5.99147 7.377176 9.21034  10.5966
3 0717212 114832 215798 351846 584375 6.25139 7.81473 9.34840 11.3449 12.838]
4 ,206990 297110 484419 710721 1.063623 7.77944 9.48773 11,1433 13.2767 14.8602
5 411740 .554300 831211 - 1.145476 1.61031 9.23635 11.0708 12.8325 15.0863 16.7496
6 675727 872085 1.237347 163539 2.20413 10.6446 12.5916 14.4494 16.8119 18.5476
7 989265 1.239043 1.68987 2.16735 2.8331) 12.0170 14.0671 16.0128 18.4753 20.2777
B 1.3444)9 1.646482 2.17973 273264 3.48954 13.3616 15.5073 17.5346 20.0902 21.9550
9 1.73492¢6 2.087912 2.70039 332511 4,16816 14.6837 16.91%0 19.0228 21.6660 23.5893
10 2.15585 2.55821 3.24697 3.94030 4.86518 15.9871 18.3070 20.4831 23.2093 25.1882
11 2.60321 3.05347 3.81575 4 57481 5.57179 17.2750 19.6751 21.9200 24,7250 26.756%
12 3.07382 3.57056 4.40379 5.22603 5.30380 18.5494 21.0261 23.3367 26.2170 28.299S
13 3.56503 4.10691 5.00874 5.89186 7.04150 19.8119 22.3621 24.7356 27.6883 29.8194
14 4.07468 4.66043 5.62872 6.57063 7.78953 21.0642 23.6848 26.1190 29.1413 31.3193
15 4.60094 5.22935 6.26214 7.26094 3.534675 22.3672 24.9958 27.4884 30.5779 32.8013
16 5.14224 5.81221 6.90766 796164 9.31223 23.5418 26.2962 28.8454 31.9999 34.2672
17 565724 6.40776 7.56418 8.67176 10.0852 24,7690 27.5871 30.1910 33.4087 35.718S
18 6.26481 7.01491 8.23075 9.39046 iN.864% 25,9894 28.8693 31.5264 34,8053 37.1564
19 6.84398 7.63273 8.90655 10.1170 11.6509 27.2036 30.1438 32.8523 36.1908 38.5822
20 7.43386 8.26040 9.590813 10.8508 12.3426 28.4120 31,4104 34,1696 37.5662 39.9968
21 8.03366 8.89720 ’ 10.28293 11.5913 13.2396 29.6151 32.6708 354789 38.9321 41.4010
22 8.64272 9.54249 10.9823 12,3380 14,0415 30.8133 33.9244 36.7807 40.2894 42.7958
23 9.26042 10.19567 11.6885 13.0905 14,8479 32.0069 35,1728 38,0757 41.6384 441813
24 9.88623 10.8564 12.4011 13.8484 15,6587 33.1963 364151 36.3641 42.9798 45.5585
25 10.5197 11.5240 13,1197 146114 156.4734 34,3816 37.6525 40.6465 44,3141 46.9278
26 11.1603 : 12.1981 13.843% 15.3791 17.2919 35.5631 38.8852 419232 45.6417 48.2899
27 11.8076 © 12.8786 14,5733 16.1513 18.1138 36.7412 40.1133 43,1944 46.9630 49.6449
28 12.4613 13,5648 15.3079 169279 18.9392 37.9159 41.3372 44.4607 48 2782 50.9933
29 13.1211 14.2565 16.047¢ 17.7083 19.7677 39.0875 42.5569 45,7222 49.5879 52.3356
30 13.7867 14.9535 16.7908 18.4926 20,5992 40.2560 43,7729 . 46.9792 50.8922 53.6720
40 20.7065 22.1643 24.4331 26.5093 29,0505 51.8050 55,7585 59.3417 63.6907 66.7659
S0 27.9907 29.7067 323574 34 7642 37.6886 63.1671 67.5048 71.4202 76.1539 79.4900
35.5346 37.4848 40.48)7 43 1879 45,4589 74,3970 79.0819 83.2976 88.3794 91.9517
70 43.2752 454418 48.7576 51.7393 55.3290 85.5271 90.5312 95.0231 100.425 104.215
80 51.1720 53.5400 $7.1532 60 3915 64.2778 96.5782 101.879 106.629 112.329 116.321
90 59.1963 61.7541 65.6466 69.1260 73.2912 107.565 113.145 118.136 124.116 128.299
100 67.3276 70.0648 74,2219 771.9295 82,3581 118.498 124.342 129.561 135.807 140.169
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Table of F 45 Values

Denom-
tnator Numerator Degrees of Freedom
Degrees
of
Freedom I 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120 @
b
1 161.4 199.5 2157 2246 2302 2340 2368 2389 2405 2419 2439 2459 2480 2491 250.1 2511 2522 2533 2543
2 18.51 1900 19.16 19.25 19.30 19.33 19.35 19.37 19.38 19.40 19.4] 19.43 19.45 19.45 19.46 19.47 19.48 19.49 19.50
3 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79 8.74 8.70 8.66 8.64 8.62 8.59 8.57 8.55 8.53
4 7.7 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 591 5.86 5.80 5.77 5.75 572 5.69 5.66 5.63
5 6.61 5.79 5.41 5.19 5.05 4,95 4.88 482 477 4.74 4.68 4.62 4.56 4.53 4.50 4.46 443 4.40 4.36
6 5.99 5.14 4,76 4,53 4.39 4.28 421 4.15 4.10 4.06 4.00 394 387 3.84 3.81 mn 3.74 3.70 3.67
7 5.59 4.74 4.35 4.12 397 3.87 379 KIWE] 368 3.64 3157 3.51 344 3.41 3.38 3134 330 .27 323
8 5.32 4,46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 8 i 3.15 12 3.08 3.04 301 297 293
9 5.12 4.26 3.86 3.63 3.48 3.37 31.29 3.23 3.18 3.14 3.07 3.01 2.94 2.90 286 283 2.79 2.75 2.7
10 4.96 4.10 3.71 3.48 333 3.22 114 3.07 3.02 2.98 291 2.85 277 294 2.70 2.66 2.62 258 2.54
11 4.84 3.98 3.59 336 320 3.09 3.0t 295 2.9 285 2.79 2.72 2.65 2.61 2.57 253 249 2.45 2.40
12 4.75 3.89 3.49 3.26 3.11 3.00 291 2.85 2.80 2.75 2.69 2.62 2.54 2.51 247 243 2138 2.34 2.30
13 4.67 3.81 341 3.18 3.03 2.92 2.83 2717 27 2.67 2.60 2.53 2.46 242 2.38 234 230 2.25 2.21
14 460 3174 334 311 296 2.85 276 2,70 245 2. 251 248 2.39 2.35 231 27 2.22 2.i8 2.13
15 4.54 3.68 3.29 3.06 290 279 .21 2.64 2.59 2.54 2.48 240 233 229 225 2.20 2.16 2.11 207
16 4.49 363 3.24 3.0t 285 2.74 2.66 2.59 2.54 245 242 235 2.28 2.24 2.i9 2.15 2.1 2.06 2.0i
17 445 3.59 320 2.96 2.81 2.70 2.61 2.55 249 245 2.38 2.31 223 2.19 2.15 2.10 2.06 2.01 1.96
18 441 3.55 3.16 293 2m 2.66 2.58 2.51 2.46 241 234 2.27 2.19 2.15 2.11 2.06 2.02 1.97 1.92
19 4.38 3.52 313 2.90 2.74 2.63 2.54 2.48 242 2.38 231 223 2.16 211 207 203 1.98 1.93 1.88
20 4.35 349 3.10 2.87 2n 2.60 2.51 2.45 239 2.35 2.28 2.20 2.12 2.08 2.04 1.99 1.95 1.90 1.84
21 4.32 3147 3.07 2.84 2.68 2.57 2.49 242 237 2.32 225 2.18 2.10 205 2.01 1.96 1.92 1.87 1.81
22 4.30 3.44 3.05 2.82 2.66 2.55 2.46 2.40 234 2.30 2.23 2.15 207 2.03 1.98 1.94 1.89 1.84 1.78
23 428 142 3,03 2.80 2.64 2.53 244 137 232 227 220 2.13 2.05 2.01 1.96 1.91 1.86 1.81 1.76
24 4.26 3.40 3.01 2.78 2.62 2.51 242 2.36 230 225 2.18 2.11 203 1.98 1.94 1.89 1.84 1.79 1.73
25 4.24 3.39 2.99 2.76 2.60 2.49 2.40 2.34 228 2.24 216 2.09 2.01 1.96 1.92 1.87 1.82 1.77 1.71
26 423 in 2.98 2.74 2.59 2.47 2.39 2.32 277 222 2.15 2.07 1.99 1.95 1.90 }.85 1.80 175 1.69
27 4.21 3.35 2.96 273 2.57 2.46 237 231 225 2.20 2.13 2.06 1.97 1.93 1.88 1.84 1.79 1.73 1.67
28 4.20 314 295 2.7 2.56 2.45 2.36 2.29 2.24 2.19 2.12 2.04 1.96 1.91 1.87 1.82 1.77 1.7 1.65
29 4.18 333 293 270 2.55 243 235 2.28 222 2.18 2.10 2.03 1.94 1.90 1.85 1.81 1.75 1.70 1.64
30 4.17 332 2.92 2.69 2.53 242 2.33 227 2.21 2.16 2.09 204 193 1.89 1.84 1.79 1.74 1.68 1.62
40 4.08 323 2.84 2.61 245 234 2.25 2,18 2,12 2.08 2.00 1.92 1.84 1.79 1.74 1.69 1.64 1.58 1.51
60 4.00 3.15 2.76 2.53 237 225 217 2.10 2.04 1.99 1.92 1.84 1.75 1.70 1.65 1.59 1.53 1.47 1.39
120 3.92 3.07 2.68 245 2.29 2.17 2.09 2.02 1.96 1.91 1.83 1.75 1.66 1.61 1.55 1.50 1.43 1.35 1.25
@® 3184 3.00 2.60 2.37 22] 2.10 2.01 1.94 1.88 1.83 1.75 1.67 1.57 1.52 1.46 1.39 1.32 1.22 1.00
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