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1. (5%) Let a and b be constant and let random variable X and ¥ have the
relationship Y=aX+b. What are the relationships between E(X) and E(Y) and
between Var(X) and Var(Y)? '

2. (16%) Suppose that 10 percent of the screws produced by a machine are
defective. Let X be the number of defective screws from a sample of 100.
(a) How is X distributed?
(b) Give the value of E(X) and Var(X).
(¢) Find P(X=0).
(d) Find P(X>1).

3. (15%) Suppose that a random variable X has the following population

distribution:
X P(x)
2 0.5
"4 0.25
8 0.25 |

If a sample of two numbers is taken with replacement, derive the sampling
distribution of the sample mean ( X ) and compute the value of E( X)and
Var( X).

4. (12%) Arandom sample of 70 observations from a normally distributed
population possesses a mean equal to 26.2 and a standard deviation equal to 4.1.

(a) Find 2 95% conﬁdehce interval for «. ,
" (b) What do you mean when you say that the confidence level is 0.95?
(c) What happens to the width of a confidence interval as the value of confidence

* level is increase while the sample size is held fixed?

5. (10%) Experience over a long period of time has shown that, on the average, a
mother stayed 2.0 days in the Findlay Children’s Hospital after childbirth. The
standard deviation was 0.5 day. Hospital administrators, doctors, and other
groups decided to make a joiﬁt effort‘to redﬁce the average time a new mother
spends in the hospital. Following their campaign, a sample of the files of 100
mothers revealed that the new mean length of stay was 1.8 days. Are mothers
staying in the hospital less time, or could the difference between 2.0 and 1.8 be

due to sampling error? Use the 0.05 significance level.
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6. (10%) The editor of a newspaper, the Weekly Daily, has written that 25 percent of
the college students in the paper’s circulation area read newspapers daily. A
random sample of 200 of these college students shows that 45 of them are daily

readers of newspapers At the 0.05 level is the editor’s statement likely to be

true?

7. (16%) A physician randomly selects 18 patients among those she is treating for

high blood pressure. These patients are randomly assigned to 3 groups and

treated with 3 different drugs, all desiéﬁed to reduce blood pressure. The amount

of reduction (in millimeters of mercury) is shown.

DrugA | DrugB | DrugC
10 13 9
10 14 8
9 11 6
10 10 10
7 9|10
6 10 7

At the 0.05 level of significance, is there sufficient evidence to show that the

drugs act differently? e e Lo e
(a) '+ State the null and. altemate hypotheses : ‘
(b) F111 up the followmg ANOVA table items with correct values.

AH - Es R Z5gs s
. DrugA 1T 6 52 '8.666667  3.066667
DrugB - - 6 7,67 1116667  3.766667
Drug C 6 50 . 8.333333 _ 2.666667
ANOVA -
R SS _HHE MS F
- fEm o 2877778 7 ?
i I (A
RN 7627778
(c) What is your decision rule?
(d) What is your conclusion?




R

\= 4

RR%E Atw RFFERLURELRBLEL XX

214723 =
Z{ Ep S AR FEBE o i% 100, 548
T |mte | R 5 B (¢ IR

8. (16%) Before hiring new employees, the personnel director for Worldwide
Things, Inc., decides to do a regression analysis of the company’s current salary
structure. She believes that an employee’s salary is related to the number of years
of work experience (YEARS) and to the number of years of post-high school
education (POSTHSED). The following computer output is produced from the
sample data she has gathered: o

Predictor Coef Stdev - T D
Constant 29436.2 581.3 - 50.64 0.000
POSTHSED 1306.1 2553 5.12 0.000
YEARS - 832.63 44.49 1871 0.000
Analyéis of Variance

Source DF - SS MS 7 F P
Regression 2| 14792118272 | 7396059136 738.79 0.000
Error 191 | 1912102400 10011007

Total 193 | 16704221184 ~

Referring to the above computer output, answer the following question.
(a) What is the regression equation? ‘
(b) Predict a salary for one with 6 years of work experience and with 4 years of
post-high school education. ‘
(c) What is the value of the standard error of estimate?
(d) Conduct the global test of hypothesis. Can we conclude that any of the
regression coefficients are not equal to zero? Use the 0.05 significance level.
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The F Distribution at a 5 Percent Level of Significance
- _ Degrees of Freedom for the Numerator FRT
vl lafa]lsts]lrl's]lsln]le|sla]jualnln
1 161 200 | 216 25 | 230 | 234 3 33 241 242 244 | 246 248 249 250 25%
27185 [ 190 | 192|182 193 | 193] 194 194|194 194 ] 194 {154 | 194} 95 195 j 185
3] 100 | 955 | 828 9.12' 9.0 | 694 | 869 | 885 | 881 | 879 | &74 | 670 | 866 | 364 | 352 | 859
427 {694 | 650 |63 | 626 | 616 | 609 | 604 | 600 | 596 | 591 | 586 | 580 | 57 | 575 | 572
5 | 661|579 | 541 {519 505 ]| a95 | 488 | 482 | 477 | 474 | 468 | 462 | 456 | 453 | 450 446
H 6|69 | 514 | 476 | 453 | 439 | 428 | 42 [ 415 | 410 | 406 400 | 394 | 387 | 388 | 381 | 3.7
7559 ] arn |a3s| a2 397387 {27937 | 368364 ]257]350 |34 ]34 ]33]34
8 {532 ) 446|407 | 384 ] 369 | 358 | 350 | 348 | 339 | 335 | 328§ 322 | 395 | 392 | 308 } 304
o9 fsi2fam|aes | 363]348 )33 | 320|329 3218304307300 29 29 |28 {263
10 bass | at0|an | 348|333 | a:2 | 304 | 307 | 302 | 208 | 29 | 285 | 277 | 274 | 270 | 266
1| a8s | 258 | 359 | 335 [ 220 | 309 | 200 | 205 | 290 | 265 | 299 | 272 | 265 | 261 | 257 | 233
380 | 349 | 336 | 3.1 | 300 | 291 | 285 | 280 | 275 | 260 | 262 } 254 | 251 | 247 | 243
3o {341 {318 [ 303 [292] 203 | 277 | 2m | 267 { 260 | 253 | 245 | 242 | 238 | 234
374 | 334 | 310 | 206 | 285 | 276 { 270 | 265 | 260 | 253 | 246 | 239 | 235 | 23t | 277
368 | 329 | 306 | 250 | 279 | 270 | 264 259 § 254 | 248 | 240 | 293 | 229 | 225 | 220
363 { 326 [ 300 [ 285 | 278 | 266 | 259 | 250 | 249 | 242 | 235 | 228 | 224 j 209 | 235
359 | 330 [ 296 | 281 § 270 | 261 | 255 | 249 | 245 | 238 | 23 | 223 | 219 | 215 | 210
355 306 | 293 | 277 | 266 | 258 | 251 | 246 { 241 | 234 | 227 | 219 | 245 | 201 } 206
352 | 313 | 290 | 274 | 263 | 259 | 248 | 242 | 238 | 231 { 223 | 296 § 2v1 | 207 | 203
349 | 390 | 207 {2n | 260 | 250 | 245 | 239 [ 235 | 228 | 220 | 242 | 208 | 204 | 198
347 | 307 | 280 | 268 | 257 | 2do [ 242 § 237 {23 | 225 298 | 210 | 205 | 200 | 196
344 | 305 { 282 {266 [ 255 | 245 | 240 | 238 [ 20 | 223 | 295 | 207 | 203 | 198 | 14
23 | 428 | 342 | 303 { 260 | 260 | 253 | 246 | 237 | 232 | 227 | 220 | 213 | 205 | 201 | 196 | 191
24| azs | 340 | 300 | 278 [i262 | 251 | 242 | 236 | 230 | 225 { 218 | 211 | 203 | 198 | 194 | 189
25 | 420 | 336 | 299 | 276 |- 260 | 249 | 240 | 234 | 228 | 22¢-[ 216 | 203 | 200 | 156 | 192 } 18
30 | a7 § 332 | 202 | 269|253 | 242 |.233 {r2ay | 220 | 296 )-209 | 200 | 193 | 188 | 184 | 119
| 408 | 323|204 | 260 ‘245 | 230 | 225 {2 | 202 | 208 [ 200 | 192 | 184 | 179 | 174 | 488
60400 | 315|276 | 253 [;237 | 225 | 217 | 210 | 208 | 199.| 192 } 184 | 175 | 170 | 165 | 159
120 | 392 | 207 | 260 | 245 | 220 | 298 {209 | 202 | 196 | 191|183 ) 075 | 166 | 161 § 155 | 150
- w380l 3001260 b2y a2t t200! 200 ln0e v saslozsioe lasrloseltsel v
Areas Under the Normal Curve
r P R I Pt B ‘
Example: . !
if z=1,96, then
. ..A750 oftheareals -
" b 0and 1.96
z .00 009 002 0.03 004 0.05 006 007 0.08 009
00 | 00000 00040 . 0.0080. (00120 00160 ¢ 00199 ' 00239 ° 00279 00313 00359
01 | 00398 00438 © 00478 00517 00557 - 00595 00636 00675 - 00714 00753
02 | oo7eR  oos32 00871 00910 00348 00987 01026  0.1064 . 0.§103 0141
03 | 04179 00217 04255 7 01293 . 0.1331 01368 . 01406 - 01443~ 0.1480 03517 ’
04 | 01554 01501 01628  0.1664 01700  0.1736 01772 01808  0.1844 01879 -
05 | 01915 01950 . 01985+ . 02019 . 02054 02088 . 02123 02157 ° 02190 02224 :
06 | 02257 © 02291 02324 02357 02389 ' 02422 02454 02986 02517 0549
o7 | 02580 02611 o2642 02673 02704 02734 02764 02734 02823 02852
08 | 02881 02910 02939 02967 02995 03023 03051 03078 03106 0313
09 | 0318 03186 03212 03238 03264 03289 03315 03340 03365 03389
40 | 03M3 03438 03461 03485 03508 03531 03554 03577 0359 0362
11 | 03588 03665 03686 03708 03729 03749 03770 03790 03810 03830
12 | 03849 03869 03888 03907 03925  03M4  03%62 03380 03997 04015
13 | o4032 04009 04066 o40m2 04098 04115 04131 04147 04162 04177
14 | 04182 04207 04222 04236 04251 04265 04279 04292 04306 04319
15 | 0433 04345 04357 04370 04362 04394 04406 04418 04429 04441
16 | 04452 04463 04474  0.4484 . 04495 04505 04515 04525 04535 04545
17 | 04554 04564 04573 04582 04551 04599 04608 04616 04825  0.4633
18 | 04681 04649 04656 04564 04671 04678 04686 04693 D469 0.4705
19 | 0AT3 04T . 04726 04732 . 04738 04748 04750 04756 04761 04767
20 | 04772 04778 04783 04783 04793 04798 04303  04B0S 04812 04817
21 | 04821 04825 04830 04834 04838 04312 04845 04850 04854 04857
22 | 04851 04864 04868 04871 04875 04978 04841 04884 04887 04890
23 | 04893 0483 04808 04501 - 04904 04905 04309 04911  04MI 049
24 | 04918 04320 04922 04925 04927 04929 04231 04932 04934 04936
25 | 04938 04340 04381 0443 04945 04946 04948 04949 04951  Od9R2
26 | 04953 04955 04956 04957 04953 0490 04961 04962 04963 04354
27 | 04365 04965 04367 04968 04969 04970 . 04971 04972 04973 04974
28 | 04974 04975 04976 - 04977 04977 04978 04979 04979 04980  0.4981
26 | 04381 04982  0.4982 04983 04984 - 04984 04985 - 04985 04386  0.4986
30 | 04987 04987 04387 04988 04988 04989 04989 04989 04990  049%0






