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1. Which of the following statement is true? Please write out your analytical steps to
show how you obtain the answer for full points (20 points)

(1) If a population distribution is skewed to the left, then given a random sample
from that population, one would expect that:
A) The mode would be less than the mean.
B) The mode would be less than the median .
C) The median would be less than the mean.
D) The median would be greater than the mean.

(2) If the Z statistic (critical value) is incorrectly used in lieu of the t statistic when
comparing two means from independent populations using small samples, the
chance of committing a Type II error
A) Increases.

B) Decreases
C) Remains the same

(3)An investigator hired by a client suing for sex discrimination has developed a
multiple regression model for employee salaries for the company in question. In
this multiple regression model, the salaries are in thousands of dollars. For
example, a data entry of 35 for the dependent variable indicates a salary of $35,000.
The indicator (dummy) variable for gender is coded as X; = 0 if male and X; = 1 if
female. The computer output of this multiple regression model shows that the
coefficient for this variable (X;) is — 4.2. The t test showed that X; was significant
at o =0.1. This result implies that for male and female workers of the company,

A) On the average, females earn $4200 less.

B) On the average, males earn $4200 less.

C) On the average, salaries do not differ.

D) On the average, males have 4.2 more years of experience.
E) On the average, females have 4.2 more years of experience,

(4)In one-way ANOVA analysis, as the between-treatment variation decreases, the
probability of rejecting the null hypothesis
A) Increases.
B) Decreases
C) Remains the same
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2.An investor holds two stocks, each of which can rise(R), remain unchanged (U), or
decline (D) on a particular day. Assuming that these stocks move independently and
all outcomes are likely, please find the probability that both stocks rise; that both
stocks decline; that exactly one tock declines. (10 points)

3.A high-security bank installation has installed four security systems to detect
attempted break-ins. The four security systems operate independently for each other,
and each has a 0.9 probability of detecting an attempt break-in. Assume an attempt
break-in occurs. Please find the probability that at least one of the four security
systems will detect it? (10 points)

4.A multiple regression model with four independent variables consists of 29
observations. Multiple coefficient of determination, R2=0.8 and the standard error,
s = 2.0. Complete the analysis of variance table for this model and test the overall
model] for significance (& = 0.05) (10 points)

51et x,x,,..,x, be a sample of size n from a normal distribution N(u,5?).

Consider the point estimator of o*:

» 2
6'12 =_1'Z(xf -X)

n_l =1

. 2
&; =';Z(xf“'f)

=]

Please indicate which of these estimators are (1) Unbiased (2) Consistent? (10
points)

6.Suppose that X and Y are continues random variables with the joint probability
density function

f(x, y) — {g(x+y) Jor0sx<l,  0sy<2

otherwise

Please find the conditional density of X given Y=1/2 and hence E(X |Y =1/2)

and ¥ (X|V =1/2). (10 points)
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7. Let ;4,. be the residuals in the least squares fit of y, against x, (i =.1,2..,n).

Derive the following results: (10 points)

Zn:;;':() and zn:x,.z;,:O
i=1 i=1

8. In a one-way analysis of variance with three treatments, each with five
measurements, in which a completely randomized design is used, compute the F
statistic where the sum of squares treatment is 17.0493 and the sum of squares
error is 8.028. (10 points)

9. The following null and alternative hypotheses are given.

H,:u<50
H :u>50

Suppose the population standard deviation is 10. The probability of a Type I error
is set at 0.01 and the probability of a Type II error at 0.3. Assume that the
population mean shifts from 50 to 55. How large a sample is necessary to meet
these requirements? (10 points)

(BEHmina A8 8K %ES)
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Critical Values of the F Distribution
at a 5 Percent Level of Significance

05

] F

Degroes of Freodom for the Numarator
2 3 4 5 13 7 L] 0 10 12 15 20 24 n 40

161 | 200 | 216 | 206 | 230 | 234 | 287 | 288 | a4 247 | 244 | 246 } 248 | 249 | 250 | 251
185 | 190 | 192 | 182 | 193 | 193 | 194 | 194 | 194 | 194 | 194 194 | 194 | 195 | 195 | 185
101 ] 955 | 928 | 812 | 901 | 894 | 889 | 885 | 881 | 870 | 874 8.70 | 866 | 864 | BB2 { 859
771 | 604 | 659 | 630 | 626 | 616 | 609 | 604 | 600 | 598 | 591 | 586 580 | 577 | 676 | 5.72
861 | 579 | 541 § 519 | 505 | 495 | 4.88 [ 4.82 | 477 | 474 | 468 462 | 456 | 453 | 450 | 446

500 | 544 | 478 1 453 | 439 | 428 | 421 | 415 [ 430 | 406 | 400 | 384 387 | 384 | A8 | 377
550 { 474 | 435 | 492 | 397 | 387 | 379 | 373 | 368 | 364 | 367 | 351 344 | 341 { 338 | 304
532 | 446 | 407 | 384 | 269 [ 358 | 8.50 | 344 | 238 | 335 | 328 322 ) 815 | 312 | 3.08 | 3.04
512 | 426 | 386 | 363 | 348 [ 337 | 328 | 323 | 318 | 394 | 307 301 | 254 | 290 | 286 [ 283
101495 | 410 | 371 | 348 | 233 | 322 [ 304 | 307 | 302 ] 288 | 281 | 285 277 | 274 | 270 | 266

11| 4841 398 | 358 | 936 | 3.20 | 3.00 | 301 | 295 | 290 | 285 | 279 | 272 | 285 261 | 257 | 253
19| a75 | 380 | 249 | 326 | 311 ] 300 | 291 | 285 | 280 | 275 [ 269 | 262 | 254 | 25 247 | 243
131 467 | 381 | 341 ] 318 | 303 | 292 | 283 | 277 | 271 | 267 | 260 | 253 | 246 | 242 238 | 234
14| 480 | 374 | 334 [ 311 | 286 | 285 | 276 [ 270 | 285 | 260 | 253 | 246 | 230 | 235 | 231 | 2%
151 454 | 368 | 320 | 208 [ 280 | 270 | 271 [ 264 | 259 | 254 | 248 | 240 | 233 | 220 | 225 | 220

) D =~} o D LD s

449 | 363 | 324 | 301 | 285 | 274 | 266 | 259 | 254 | 249 | 242 | 235 | 226 | 224 | 219 | 215
17 445 | 350 | 320 | 296 | 28t | 270 | 261 | 2.55 | 249 | 245 | 238 | 231 | 223 [ 219 | 235 | 210
18 | 441§ 355 | 316 | 203 | 277 | 2686 | 258 | 251 | 246 [ 241 | 234 | 227 | 219 | 215 | 211 | 206
19 | 438 | 352 | 313 | 200 | 274 | 263 | 254 | 248 | 242 | 238 | 231§ 223 | 218 | 211 | 2407 | 203
20| 435 0 349 | 310 | 287 | 271 | 260 | 251 | 245 | 238 | 235 | 228 | 220 | 212 | 208 | 204 | 1.99

21| a32 | 347 | 3.07 | 284 | 268 | 257 | 249 | 242 | 237 | 232 ] 225 | 218 [ 210 | 205 | 201 | 196
22| 430 344 | 305 | 282 | 266 | 255 | 246 | 240 | 234 | 230 | 223 | 215 | 207 | 203 | 1.98 | 1M
23| 420 ] 342 | 303 | 280 | 264 | 253 | 244 | 237 | 232 | 227 | 220 | 213 | 206 | 201 | 186 | 19
24 | 426 | 340 | 301 | 278 | 262 | 281 |. 242 | 238 | 230 | 225 | 218 | 211 | 203 | 1.86 | 194 | 1.89
25 | 424 | 330 {1 299 | 276 | 280 | 248 | 240 | 234 | 228 ; 224 | 236 | 209 | 201 | 196 | 1.82 | 1.87

a0 | 417 | 332 | 292 { 269 | 253 | 242 | 233 | 227 | 221 | 216 | 200 | 201 | 1.93 | 189 | 184 | 179
40 | 408 | 323§ 284 | 261 | 245 | 234 | 225 | 218 | 212 | 208 | 200 | 1.92 | 184 | 179 | 1.74 | 169
60 | 400 | 335 | 276 | 253 | 237 | 225 | 217 | 210 [ 204 | 189 | 192 | 184 | 175 | 1.70 | 185 | 159
120 | 292 | 307 | 268 1 245 | 229 | 298| 208 | 202 | 196 | 191 ) 183 | 175 | 166 [ 161 | 156 | 1.50
o | 384 | 300t 260 | 237 | 221 | 210 | 201 | 194 | 188 | 183 | 1.75 | 167 | 1.57 | 1.52 | 146 [ 1.38

Degrees of Freedom for the Denominator
=
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Areas under the Normal Curve

Example:

If z=1.96, then
Al o 2 = 0.4750.

% BETEE © ASHE {SZf‘I CTART i et B

Z—

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.0000 0.0040 0.0080 0.0120 0.0180 0.0199 0.0239 0.0279 0.0319 0.0358
0.1 0.0388 0.0438 0.0478 0.0517 0.0557 0.0596 0.0638 0.0675 0.0714 0.0753
0.2 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1084 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
04 0.1554 0.1581 0.1628 0.1564 0.1700 0.1736 01772 0.1808 0.1844 0.1879

05 0.1915 0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 0.2157 0.2180 0.2224
06 0.2257 0.22, 0.2324 0.2357 0.2389 . 0.2422 0.2454 0.2486 0.2517 0.2549
0.7 0.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852
0.8 0.288% £.2910 0.2939 0.2967 0.2695 0.3023 0.3051 0.3078 0.3108 0.3133
08 0.3159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389
1.0 0.3413 0.3438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3508 0.3621

1.1 0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.37%0 0.3810 0.3830
1.2 0.3849 0.3868 0.3888 0.3907 0.3625 0.3944 0.3962 0.3980 0.3997 0.4015
1.3 0.4032 0.4049 0.4066 0.4082 0.4099 0.4115 0.4131 0.4147 0.4162 0.4177
14 0.4182 0.4207 0.4222 © 0.4236 0.4251 0.4265 0.4279 0.4202 0.4306 0.4319
15 0.4332 0.4345 0.4357 0.4370 0.4382 0.4304 0.4408 0.4418 0.4429 0.4441
16 0.4452 0.4463 0.4474 0.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545
17 0.4554 0.4564 04573 0.4582 0.4591 0.4589 0.4508 0.4616 0.4625 0.4633
18 0.4641 0.4649 0.4656 0.4564 0.4671 0.4678 0.4586 0.4693 0.4688 0.4706
1.9 0.4713 04718 0.4725 04732 0.4738 0.4744 0.4750 0.4756 04761 04767
20 0.4772 0.4778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817
21 0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857
2.2 0.4851 0.4864 0.4868 0.4871 0.4875 0.4878 0.4881 0.4834 0.4887 0.4890
23 0.4893 0.4896 0.4898 0.4801 0.4804 0.4906 0.4909 0.4911° 0.4913 0.4916
24 0.4918 0.4920 0.4922 0.4925 0.4927 0.4929 0.4931 0.4932 0.49%4 0.4938
25 0.4938 0.4940 0.4941 6.4943 0.4945 0.4946 0.4948 0.4949 0.4951 0.4952
28 0.4953 0.4955 0.4956 06,4957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964
27 0.4965 0.4966 0.4967 0.4968 0.4969 0.4870 0.4971 0.4872 0.4973 0.4974
2.8 0.4974 0.4975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4978 0.4980 0.4981
29 0.4981 0.4082 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986
30 0.4087 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4089 0.4980 0.4580




