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20,1 Aninvestment analyst is studying the relation between stock price movements in
‘% two consecutive weeks in March. A random sample of 100 stocks was selected,
and the price movements of each stock during the two weeks were cross-
classified, as follows:
Movement Movement in Second Week
in First
Week Increase No Change Decrease
Increase 28 6 1.
No change 6 32 4
Decrease 2 6 15
a.  Test whether or not price movements in the two weeks are statistically
independent, controlling the o risk at 0.10. State the alternatives, the decision
rule, the value of the test statistic, and the conclusion, .
b.  Examine the residuals for the test. What do they suggest about how the price
movements depart from independence?
¢. For each first-week movement category, obtain the estimated conditional
probability distribution of price movement in the second week. Describe the
nature of the relationship between the price movements in the two weeks.
20,2, A credit company wants to see if there is any difference in the average amount
'/ owed by people under 30 years old and by people over 30 years. Independent
random samples of five were taken from both age groups. It can be assumed that
the population variances are the same. You are given the information on the
samples.
Amount Owed
Under 30 Over3o -
250 800
0 500
500 0
1,500 700
750 750
a.  State the null and alternative hypotheses for a two-tailed test,
b.  What is the point estimate of the population variance ?
¢. What are the point estimates for the mean and the standard deviation of the
difference between the means of the two population?
d.  Construct a 95% confidence interval for the difference between the average
amount owed by the two age groups.
e.  Use the standardized test statistic to test the hypothesis in part a. Use a 0.05 level
of significance,
f. What do you conclude about

the difference between the average amount owed by
the two age groups?
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A0, 3. A state employment office will survey business establishments in the state about
% their hiring plans for college students next summer. A questionnaire is to be
mailed to a random sample of 31,800 establishments in the state to obtain
information for each sample establishment about the number of summer job
positions it plans to create and the total number of student-weeks of employment

for the summer positions. :

a.  The state employment office desires to estimate the total number of summer
positions to be created and the total number of student-weeks for all
establishments by means of 95 percent confidence intervals with half-widths of at
most 3000 positions and 50,000 student-weeks, respectively. Planning values for
the population standard deviations, based on similar surveys in previous years, are
L.1. positions and 19.3 student-weeks, respectively. Assume a 100 percent
response rate for purposes of planning sample size. What is the smallest sample
size that will give both interval estimates with the required precision at the
desired confidence level?

b. It was finally decided to select a random sample of 650 establishments, and
responses were obtained from each. The results were as follows:

Sample Sample
Variable Mean Standard Deviation
Positions 1.040 1.212
Student-weeks 14.23 17.40

Calculate the desired 95 percent confidence intervals.

¢. If in fact, the survey questionnaire had been mailed to 1000 establishments
selected at random but only the 650 establishments referred to in b. actually
replied, what interpretation could be given to the interval estimates in b. under
these circumstances? Would your answer be affected if the responding
establishments were larger (as measured by the size of their work force), on
average, than for the population as a whole? Discuss.

20/4. A regression analysis was applied in order to determine the relationship between a
aQ

dependent variable and 4 independent variables. The following information was
obtained from the regression analysis:

R Square = 0.60
SSR=4800
Total number of observations n = 35

a. Fill in the blanks in the following ANOVA table.
b. At =0.05 level of significance, test to determine if the model is significant,

Sou‘rc?. of Degrees Sumof  Mean P-Value
Variation of Freedom  Squares Squares F (Approximately)
Regression ? ? ? ? ?

Error ? ? ? ?

Total ? ?

A MRS
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a'z 1) / 5. An organization is planning a dinner and conference. The cost is $500 for renting
o

p__lo10 015 o020 025 030 035
P(p) .[0.12 018 o030 022 015 003

3. Find the prior decision whether or not to run the conference,

b.  Assume that a sample of 10 members is canvassed and | decides to come. Revise
the probabilities and find the new decision .

Cumulative probabilities and percentiles of the standard normal distribution

(a} Cumulative probabilities
Entry is area ¢ under the standard normal curve from -x 1o Z{a).

. P .01 02 03 04 05 06 .07 08 .09
g Q[ .5000 5040 5080 5120 .5160 5199 5239 5279 5319 L5359
5 A1 oSI98 S48 478 5517 5557 sses  se36 5675 5714 5753
8 2| 5793 5832 5871 5910 5948 5087 e0n 6064 6103 6141
% ) 61796217 6255 6293 6331 6368 ed0d 6443 6480 6517

i A1 6354 6591 6628 6664 6700 6736 6772 6808 6844 6879
% S| 6915 6950 6985 7019 .j0s4 7088 123 75T 190 1224
= SN2 9 124 5T gy an 7454 7486 2517 7549
g T 75807611 7642 7673 7704 4734 1784 7794 7823 7852
" 878817910 7939 7967 7995 3023 8031 8078 3106 8133
S BI5% 8186 8212 8238 8264 8289 8315 8340 8365 3389

8413 8438 8461 3485 -8308 8531 8554 8577 8599 L8621
8643 8665 3686 .3708 . -8729 8749 8770 .8790 8810  .8830
-8349 8869 3883 .g907 -8923 8944 3962 8930 8997 9015
-9032 9049 5066 .9082 . 9099 9115 913t 9147 9162 91717
9192 9207 9222 9236 9258 9265 9279  .9292 9306 919

PN VIS

" 0.0000 %.0000 €«0000 d.0000 0.0000 Q.00¢0 Q0030 Je0000 G.0000
i | 0.0000 %.0000 9.9000 9.0000 0.0000 9.0000 9.00%0 9.0000 Q.0000 '

1.5 1 .9332 9345 9357 9370 9382 9394 .9406 .9418“.9419 9441

1.6.1 .9452 9463 9474 9484 9495 950s 9515 9525 9335 9545

L7 ] 9554 9564 9573 9582 9591 9599 9608 9616 .962s 19633

L8 | 9641 9649 9656 9664 9671 9678 9636 9691 9699 9706

L9 1 9713 97119 9726 9732 9738 9744 9750 9756 .976) . 9767

Binomial probabilitics
&%
4
» x il i3 oy K3 " A% "wi A Jne
W0 | 04r0ea 9,417y 047378 0.6648 Q.s9u? 0‘:;):0“‘“VO“.Al:;:"—:o—:;:l—--:o-;;::“.‘l:‘-

D] Ceovta o 1687 gL.22m 0.2770  c.y1s 0e3838  4.4643  0.3777  q.3ae: o
2] 90042 5.013) g.03.7 940519  8.0746  g,090a 241234 a,1a78  g.171a L]
3 | 0.0001 9.0008  0.c026 0,00s8 0:0103  0.010A  0.0244 0.G1e)  o,.0es2 ?
'] 9.0000 4.0000 G.0001 0.0004 C.0010  0,0019  9.301) 0.0632  o0.007s Q)
31049000  9,0940 0.¢000  o0.0000 9.0001 0.0001 240003  0.0903  ,000¢ d
%| 0e2000 g.900¢0 040030 ¢.0000 9.0000 040000  0.0000 0,0000 9.000:1 '
7 | 0.0000 9.0000 9.0000 9.0000 €.0000 9.00¢0 7.0000 9.0000 9.0000 4
¥ 1042000 0,009 0.0000  0,9000  ¢.0009 040000  23.0000 9,0q00 9.0000 *
t
1]

th

0.8864 Qe7847 Q.69138 Q.0127 Q3400 Gsar39 Qe84 0.36727 9.322% "
0etaze 9.1922 Q.2373 9.J064 O.3413 Gel6es %.37A, 0.J9837 0.3827 n

"

1

2] 040060 3.0216 q,q4 I8 0.9702  0.094s 041200  0.1343 59,5439 9.2002 | in
V| 03002  o0.00153 0s0043 09,0008 0.3)74 90272 9.939)  4.0332 0.0886 "
! | 0.0000 9.4004 0.0003 0.0%09 0.0021 2.0037 0.0067 0.0104 0.0t%3 L]
A1 0.0000 0,9000 9.0000 9.0909 0.0002  9.0004  0.3004 0.00ts 0.0024 ?
'7- 9.0030  0.0000 040000  9.3009 0.0009 9.0003 9,000 f.0001  0.000) %

040000 0.0000 g4,9900 2.0000 0.0000  0.0000  09.0000 8.0000 0.0000 d
00003 0.0000 g.9900 940000  0.0000 g,0009 040000  0.0000 0.0000 1
3.0000 %.0000 9.90000 %.0000 %.0000 %.0c00 0.0000 9.3603 2.0000 3
M

]

Toa

040300 %8.0000 9.0000 %.0000 %.0000 Q.0¢00 8.0000 0.6000 ?.0000
%.0000 9.0000 9.0000 0.0000 0.0000 0.0¢00 ?.0000 0.0000 0.0000
9.0000 d.0000 9.00400

90000 3eq000 0.0030  5.9340  9.g994g 040000 | 0 2

Iy
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Percentiles of the

chi-square distribution

Percentiles of the ¢ distribution

Emiey is Ha:r) where Pliv) s Haiv)] = q,

Entey is x'ta;w) where P(x’(v) 5 x’(u:v)l =g, df i
" .15 .90 .95 975 .99 .998 .999s
[ 1.000 3.078 6.314 12.706 31.821 63.657 636.619
a 2 0.816 1.886 2.920 4,303 6.965 9.925 31599
ar - 3 0.765 1.638 2.353 3.182 4.541 5.841 12.924
v 00 010 025 050 100 900 950 975 4 0.741 1.533 2.132 L2776 3.747 4.604 3.610
2 X . X 4.032 6.869
11 0.0°393 0.0'157 0.0'982 0.07393 00158 L7 384 502 ’ 0.727 1476 2015 2371 3.365
2 o.mgo 0.0201 0.0506 0.103 .21} 4.61 5.99 1.38 6 0.718 1.440 1.943 2.447 3.143 - 3.707 5.959
oSy s ot ol ool e OB 7 | o 415 La9s 2.368 2.998 3.499 5.108
’ ) ) : : . ’ 8 0.706 1.397 1.860 1.J06 2.896 3.355 5.0¢4
f g:;é ggz& (')‘gll :.;s ;?:, z.u 1;% 12.83 9 0.703 1.383 1.833 2.262 2.3 3.250 4.731
5 ]o. . .24 R .2 10.64 12, 14.45 2 7 , 4.587
710989 124 16 247 283 1202 1407 1600 o 0.700 t.am 1.812 2228 2.764 3.169
8 1.34 1.65 LI 273 49, 4336 sy 17.53 1 X 097 1.363 1.796: 2.200 N8 3.106 4.437
$IL 209 270 330 4 14.68 1692 1902 12 0.695 1.356 1.783 2179 1,68 3.055 4318
10 1216 256 125 194 4387 1599 1831 20.48 13 0.694 1.350 1771 2.160 2650 3.012 4221
1260 305 341 457 seg 1728 1968 2192 14 0.692 1.345 | 1761 2145 2624 29717 4,140
121307 151 440 523 s 1855 2103 2334 4 M 2.602 2.947 4.073
13 1357 4 501 589 704 19.831 2236 2474 s 0.691 f.341 1753 213 60
14 1407 466 563 651 119 .06 2368  26.12 16 0.690 1.337 1.746 2120 2.583 2.921 4.015
17 0.639 1.333 1.740 2.110 2.567 2.898 3.965
18 0.688 1.330 1.734 2.101 1.552 2.87% 3922
19 0.688 1.328 1.729 2.093 2.539 2.861 3883
20 0.687 1.325 1.725 2.086 2.528 2.845 3.85%0
e of the F distril N i Percentiles of the £ distribution {conciuded)
¢=.§§. h T a =99
muncracor df ! numerator df
lenominator 1 2 3 4 3 6 7 8 9 10 12 15 20 24 30 40 ] 120 e denominaco
¥ e d
114032 4999.5 5403 5625 5764  sas9 5928 5981 5022 6056 6106 5157 §209 6235 6261 6287 6311 339 66 1
2| 9830 99.00 99.17 99.25 9930 9933 99.36 99.37 93.39 9940 9942 9943 9945 9946 9947 9947 9948 9949 99.50 2
31 3412 3082 2945 2871 282¢ 2791 2767 2749 27.35 2723 27.05 2687 2669 26.60 2630 2641 76,37 2622 2613 3
4 2120 18.00 1669 1598 1552 1321 1498 1480 14.66 1435 1437 1420 1402 1393 13.84, 1335 1365 1356 1345 4
! H 1626 1327 1206 1139 1097 10.67 1046 1029 10.16 1005 589 922 9355 94y 9.38 929 320 g9 9.02| s
8§ 1375 1092 978 9.5 8735 847 826 810 198 781 172 156 740 731 123 114 706 697  gag [
7 1225 955 845 285 746 219 699 684 672 §82 647 631 616 go7 399 591 537 54 s 7
e 11.26 865 739 701 663 637 618 603 $.94 381 567 552 - 53¢ 528 520 542 so3 493 486 g
9 10.56 802 699 642  6.06 580 5.1 547 133 326 - s.1 496 481 473 4635 457 s4a 440 431 9
0 100¢ 756 653 599 564 539 520 5.06 494 DS | Y X" S PR, 123 417 408 400 391 49
1 9.65 721 622 567 5327 507 489  4.7¢ 4.63 434 440 425 440 102 394 386 18 3¢9 360 11
12 933 693 595 541 506 482 464 450 4.39 430 416 4.0 386 138 330 347 334 345 3.36] 12
13 9207 670 574 521 486 462 444 430 419 L0396 382 366 339 38 343 334 325 37 13
Y] 886 631 536 504 469 446 428 14 403 394 380 366 v3s¢ 143 338 571 118 3 3.00[ 14
15 8.68 636 542 489 436 432 404 400 389 380 36 352 337 329 32t 33 305 g9 287 13
16 853 623 529 471 444 420 403 3E9 378 369 335 341 326 3y 310 302 293 284 235] 4s
17 8.40 611 S.18 467 434 410 393 3179 368 339 146 33 316 308 300 2957 283 215 2.85( 17
18 829 60t 509 438 425 40t 38 L1 1g0 351 %337 323 30 300 292 2484 235 s .57 18
19 8.18 593 501 430 417 394 377 363 3s2 343330 3a8 300 293 184 276 267 238 . 749 19
20 8.10 585 43¢ 643 €0 387 370 356 346 | 337323 309 294 746 218 269 261 232 242 20
2 8.02 578 487 437 404 381 364 381 340 331317 303 2088 480 297 264 255 246 236 | o1
22 195 592 482 431 399 376 359 345 338 326 312 298 2% 115 267 238 230 240 231 n
23 788 566 476 426 394 131 334 341 330 321 307 293 175 719 262 2356 245 135 2728 21
24 782 561 472 422 3130 367 330 136 326 347303 289 274 g6 238 249 240 2n 23y 24
25 177 557 468 418 385 363 346 332 3.22 3.3 299 288  2.70 262 234 245 238 297 2174 25
26 172 553 464 404 382 339 342 329 3.8 309 296 281 266 7 38250 242 133 223 24 3| 2
b2 768 549 460 441 378 336 339 326 318 306 293 . 279 263 935 B9 238 229 220 240 47
78 164 545 457 407 335 353 336 323 342 303 250 238 260 137 264 235 226 211 208 28
29 760 542 454 40¢ 373 350 333 320 3.09 300 287 273 787 249 240 133 213 204 2.03 | 29
10 736 539 431 402 330 347 330 3.7 307 298 284 230 255 9.4 239 230 21 an 201 30
“© 231 518 431 383 351 329 312 299 289 280 266 252 237 399 220 241 202 192 180 4o
50 708 498 413 365 L 312 295 287 272 263 250 235 230 119 200 LM 184 (73 160 g
120 685 479 395 348 311 296 279 166 2.6 247234 209 2003 s 186 76 166 133 138120
- 661 461 333 137 307 283 264 291 24 232 218 204 1 as L1920 159 147 gy 100 | w




