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(L?)Considcr a 2-player infinitely repeated gamé where the stage game is:

I (a LU
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(;) What is the Nash equilibrium of this stage game? (2%) (}s\) If this stage game is repeated
o periods, find out a subgame perfect equilibrium where the average payoff (for every

stage) is (3,3). (13%)
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The Human Resources Department in a large automobile assembly plant began blood
pressure screening and education for the 100 employees in Paint Department the first
of the years. As a follow-up July the same 100 employees were again screened for
blood pressﬁre and 80 showed a reduction. Can we conclude the screening was
effective in reducing blood pressure readings? ol =o 6%

(b) |

Suppose a manufacturer purchases steel bars. Past experience indicates that the mean
length of all incoming shipments is 10,000 mm and that the standard deviation is 400
mm. The manufacturer takes a sample of 100 steel bars for the quality-control process.
Suppbse the unknown population mean of an incoming lot of steel bars is really

10,180 mm, and the level of significance equals 0.05. What is the probability that the
quality control inspector will accept the bars having a mean of 10,000 mm? -

2.(:0%)

Of 150 adult who tried a new peach-flavored peppermint patty, 87 rated it excellent.
Of 200 children sampled, 123 rated it excellent. (a)Using the .10 level of significance,
can we conclude that there is a significant difference in the proportion of adults and
the proportion of children who rate the new flavor excellent? (b) What is the p-value?
Explain what it means in terms of this problem.

3. (10%)
Rudduck Shampoo seils three shampoos one each for dry, normal, and oily hair, Sales
in millions of dollars, for the past five months are given in the following table. Using
the .05 significance level, test whether the mean sales differ for the three types of

shampoo or by month.

E

Sales($ mllhon)
Month Dry Normal Oily
June 7 9 12
July. 11 12 14
August, 13 11 8
September 8 9
October 9 10 13
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The regional coffee shop manager is interested in the number of customers per day in
four of the large branch coffee shops. The number of customers per day of the
samples selected from the four branch coffee shops are shown. The regional coffee
shdp manager is unwilling to assume the population of the number of customers per
day follow the normal distribution, Using the .01 significance level, determine
whether there is a difference in the number of customers per day among the four
branches. What kind of test will you use?

F East West Northern South
Branch Branch Branch - Branch
208 91 302 99
307 62 103 116
199 86 319 : 189
142 91 - 340 103
91 80 180 100
296 . 131 ! |
5. (19%)

Advertisements by Sylph Fitness Center claim that completing their course will result
in losing weight. A random sample of 8 recent participants showed the following

weights before and after completing the course. At the .01 significance level, can we
conclude the students lost weight? What is the p-value?

Name Before After
Hunter 155 154 |
Cashman 228 207
Mervine. 141 147
Massa 162 157
Creola 211 196
Peterson. 164 150
Redding. 184 170
Poust 172 165
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Critical Values of the F Distribution
at a 5 Percent Level of Significance

.05

Degrees of Freadom for the Numerator
1 2 3 4 5 & 7 8 ] 18 12 15 20 24 38 40

161 200 216 | 225 230 234 237 | 239 241 |- 242 1 244 246 248 249 | 250 |, 251

185 [ 186 | 192 | 192 | 193 ( 193 | 194 [ 194 | 194 | 194 184 | 194 | 194 | 195 | 195 185
103 1 955 | 928 | 912 | 401 | 894 | 889 | 885 | BAI 679 | 874 | 870 | 866 | 864 | 862 | asg
771 | 694 ( 653 | 639 | 626 | 616 { 609 | 604 | 608 5.96 | 581 | 586 | 580 | 577 | 575 { 572
681 { 579 [ 541 | 518 | 505 | 495 | 488 | 482 | 477 | 474 468 | 482 | 456 | 453 | 450 | 446

589 | 574 | 478 ; 453 | 433 | 428 | 421 | 415 | 410 | 4.08 400 | 394 | 387 | 384 ) 381 | 377
558 1 474 1 435 | 412 | 397 | 387 [ 379 | 373 | 368 | 384 357 | 351 | 344 | 341 | 338 | 324
532 | 446 | 407 | 384 | 369 | 358 | 350 | 344 | 339 { 3.35 328 § 322 | 315} 3421 306 | 304
912 ) 428 | 386 | 363 | 348 | 337 | 329 | 323 | 318 | 314 307 | 301 | 294 | 290 { 286 | 283
496 | 470 ( 377 [ 348 | 333 { 322 | 314 | 307 | 307 | 296 281 | 285 1 277 | 274 | 270 | 256

484 | 398 | 350 § 336 | 320 | 3.09 | 301 | 2985 ¢ 200 | 285 279 ) 272 | 265 ] 261 | 257 | 253
475 | 389 | 349 | 326 { 311 | 300 } 291 | 285 | 2.80 275 | 289 | 262 | 254 | 251 | 247 243
467 | 381 ) 341 ) 318 | 303 | 292 | 283! 277 | 271 | 287 280 | 253 | 246 | 242 | 238 | 234
460 | 374 1 334 | 311 | 296 | 285 | 276 | 270 | 265 | 280 | 253 | 246 | 239 { 235 | 231 | 297
454 | 388 | 320} 306 | 290 | 279 | 2.7 264 | 259 | 254 | 248 | 240 | 233 | 220 | 225 220

448 | 383 | 324 | 10 285 | 274 | 266 | 255 | 254 | 249 | 242 | 235 | 2028 224 1 219 | 215
445 ) 359 | 320 1 296 | 281 ; 270 | 261 | 255 | 240 | 245 238 | 231 ] 223 ) 2198 ) 215 | 210
441 | 355 | 316 ; 293 | 277 | 286 | 258 | 251 | 248 241 ) 234 | 227 | 239 ] 215 | 211 | 208
438 | 352 ) 313 | 290 | 274 | 263 | 254 ! 248 | 242 | 238 231 | 223 ) 2168 | 241 | 207 | 203
4351 349 | 310 | 287 | 271 | 260 | 251 | 245 | 239 ! 213 228 | 220 | 212 | 208 | 204 | 199

432 1 347 | 307 | 284 | 268 | 257 | 249} 249 | 237 | 297 225 ) 238 | 210 | 206 | 201 | 1.9
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22 | 43D | 344 1 3D5 ) 2B2 | 266 | 255 | 246 | 24p | 234 230+ 223 | 295 ] 207 | 203 | 198 | 194
23 | 428 | 342 ) 3.03 | 280 | 264 | 253 | 244 | 237 | 237 227 3220} 213 ) 205 ) 201 | 195 | 1.99
24 1 426 | 340 | 301 | 278 | 262 ) 251 | 242 | 238 | 230 225 | 218 | 241 ) 203 ) 198 | 194 | 189
25 ) 424 | 339 | 299 ) 276 | 260 | 248 | 240 | 234 228} 224 | 216 | 209 201 | 196 | 192 | 187
30 [ 437 | 332 | 282 | 269 | 253 | 242 | 233 { 227 | 27 216 { 209 ( 201 [ 193 ( 189 { 184 | 1.79
40 { 408 | 323 | 284 | 281 | 245 | 234 | 225 | 248 212 {1 208 ; 200 [ 192 | 184 | 178 | 174 | té0
B0 | 400 } 3151 276 | 253 | 2397 | 2.25 217 [ 210 | 204 | 199 | 182 } 18¢ | 1.75 | 1.70 165 | 1.59

120 | 392 | 307 | 288 | 245 | 229 | 218 | 200 ) 200 186 ' 181 { 183 ] 175 | 166 | 181 | 155 | 150
% | 384 | 300 280 ) 237 | 24 210 | 201 | 184 | 188 ) 183 | 1.75 | 1.67 1.57 ] 152 | 148 | 1.39
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Critical Values of Chi-Square

This table contains the values of ¥2 that correspond to a specific right-tail area and specific number of
degrees of freedom. :

Example: With 17
df and a .02 area in
the upper tafl, y¥¥=30.995

Degrees of Righi-Tail Area
Freedom,
of 010 0.05 6.02 0.0
1 2.706 3.841 5412 6.535
2 4.605 5.991 7.824 9.210 '
3 6.251 7.815 D.837 11.345
4 7.779 9.488 11.668 13.277
5 9.236 11.070 13.388 15,086
3] 10.645 12,592 156.033 16.812
7 12.017 14.067 i6.622 18.475
8 13.362 158.507 18.168 20.090
2] 14.684 16.919 19.679 21.666
10 15.987 18.307 21.161 23.20%
11 17.275 19.675 22.618 24.725
12 18.549 21.026 24.054 26.217
13 19.812 22.362 25.472 27.688
14 21.064 23.685 26.873 20,141
15 22.307 24,996 28.259 30,578
16 23.542 26.208 29.633 32.000
17 24769 27.587 30.995 33.409
18 25.989 2B.869  32.346 34.805
14 27.204 30.144 33.687 36.191
20 28.412 31410 35.020 37.566
21 28.615 32,671 36.343 38932
22 30.813 33.024 37.659 40.289
23 32.067 35172 38.968 41.638
24 33.196 36.415 40.270 42.980
25 34.382 a7 652 41,566 44314
26 35.563 38,285 42.856 45,642
27 _ 36.741 40113 44.140 45.963
28 37.918 41.337 45419 48.278
29 39.087 42.557 46.693 49.588
Kl(; 40.256 43.773 47.962 50.892
] £ & 8 M £ & %
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Student’s t Distribution
10 Exampte: With
af=3 and .10 areg
in the upper tail,
0 t f=1.383
Canfidence Iniervals
L
B0% | 90% | 96% | 8% | B9% | 00.9%
Level of Significance for One-Tailed Test
o mm{um)mxlmm]mm[nm&
Level of Signiticance far Two-Tailed Test
0.20 0.10 0.05 0.02 o0t 0.001
1 | 3078 | 6314 | 127068 | 31.821 | 63657 | 636619
2 | 1886 | 2920 4303 £.965 9925 31.599
'3 | 1638 | 2353 3.182 4.541 5841 12,924
4 | 1533 | 2132 2776 1747 4604 8.610
5 | 1476 | 2015 2571 3.365 4.032 £.869
6 | 1440 } 1943 2447 | 3143 3.707 5.950
7 | 1415 | 1.895 2 385 2.998 1,499 5.408
8 | 1397 | 1.880 2.306 2.896 3355 5.041
9 | 1.383 | 1.33 2,262 2.821 3.250 4.781
10 | 1372 | 1812 2228 2,764 3169 4.587
11 | 1363 | 1.796 2.201 2718 3106 4437
12 ] 1.3%6 | 1782 2179 2 BB1 3055 4318
13 | 135 | 177 2160 2.650 2012 4.221
14 | 1345 | 1761 2.145 2.624 2877 4,140
15 | 1341 | 1753 2131 2602 2047 4073
16 | 1337 | 1.746 2,120 2583 2,921 4015
17 | 1333 | 1740 2110 2,567 2898 3.965
18 | "1.330 | 1.734 2,101 2,552 2878 3922
19 | 1328 | 1728 2.083 2.539 2.861 3.883
20 | 1325 | 1725 2.086 2.528 2.845 3.850
21 | 1323 | 1721 2.080 2518 2.831 3818
20 | 1420 | 1717 2.074 2508 | 2819 3.792
23 | 1319 | 174 2.069 2500 2,807 3.768
24 | 1318 | 1711 ] 2.064 2.482 2.797 3745
25 | 1316 | 1708 2,060 2.485 2787 3725
26 | 1315 | 1.708 2056 | 2479 2.779 3.707
77 | 1314 | 1.703 2.052 2.473 2771 3600
28 | 1313 | 110 2.048 2.467 2.763 3.674
29 | 1311 | 1699 2.045 2462 2.756 3.650
30 | 1.310 | 1.697 2.042 2.457 2.750 1646
40 | 1303 | 1.684 2021 2.423 2.704 3.551
60 { 1.206 | 1.7t 2.000 2.390 2,660 3.460
120 { 1283 | 1.658 1,980 | 2.358 2617 3373
e | 1282 | 1845 1960 | 2328 | 2576 3,261
# # | & B M F & X
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Areas under the Normal Curve
Example: ;
1z =1.96; then P
P10 2) = 0.47580 i 4
" .
7 —r 0 1.9
4 0.00 [N }3] 0.02 0.03 D.04 p.05 0.06 0.07 0.08 a.09
0.0 0.0000 0.0040 0.0080 0.0120 D.0160 0.0199 0.0238 0.0279 0.0319 0.0358
a1 0.0398 0.0438 (1.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753
0.2 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 03103 0.1141
0.3 01179 01217 0.1255 - 0.1293 0.1331 0.1368 0.1406 {.1443 0.1480 0.15817
0.4 0.1554 0,159t {1.1628 0.1664 11700 01736 D772 0,1808 0.1844 0.187%
0.5 © 01915 a.1a50 (.1985 0.2019 0.2054 0.2088 0.2123 - 0.2157 0.2190 0.2224
0.6 02257 0.2291 0.2324 0.2357 0.2389 0.2422 £.2454 D.2486 0.2517 0.2549
0.7 0.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 B.2704 0.2823 0.2852
08 (.2881 0.2910 (0.2939 0.2967 0.2585 0.3023 0.3051 0.3078 0.3108 0.3133
04a 0.3159 0.3186 3.3212 0.3238 0.3264 0.3289 0.3315 0.3340 .3365 0.3389
1.0 0.3413 (.3438 (.3461 0.3485 0.3508 0.3531 {13554 0.3577 0.3599 0.3621
1.1 (1.3643 (1.3665 {1.3686 0.3708 {0.3729 8.3745 0.3770 {(.3750 (0.3810 (.3830
1.2 {3.3B44 0.3869 £.3888 ) 0.3907 0.3925 0,3944 0.3962 {.3980 0.3997 0.4015
1.3 0.4032 0.4044 0.4066 0.4082 0.4099 0.4115 0.4131 0.4147 0.4162 o477
1.4 0.4192 0.4207 0.4222 14236 0.4251 0.4265 0.4279 0.4292 0.4306 0.4319
1.5 (.4332 0.4345 0.4357 0.4370 (.4382 0.4384 0.44086 0.4418 (.4429 0.4441
1.6 0.4452 0.4463 .4474 0.4484 0.4495 0,4505 0.4515 0.4525 0.4535 0.4545
1.7 (.4554 0.4564 0.4573 0.4582 0.4581 D.45%9 D.4608 0.4616 0.4625 0.4633
1.8 0.4641 0.4649 0.4656 0.4664 D.4671 0.4678 0.4586 0.4693 0.4699 0.4706
1.8 0.4713 0.4718 0.4726 0.4732 0.4738 0.4744 (.4750 (.4756 04761 0.4767
20 0.4772 * (0.A778 1.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817
2.1 0.4821 (.4826 0.4830 0.4834 0.4838 0.4842 (4846 0.4850 0.4854 0.4887
2.2 0.4861 (.4864 0.4868 0.4871 0.4875 0.4878 {1.4881 0.4884 0.4887 0.4890
2.3 0.4893 0.4896 0.4398 0.4901 0.4804 0.4906 0.4909 0.4911 0.4913 04916
2.4 0.4918 0.492; 0.4922 0.4925 0.4927 0.4929 0,4931 0.4932 0.4934 0.4836
25 0.4938 0.4940 0.4941 01.4043 0.4945 0.4946 0.4948 0.4949 _0,4951 0.4952
2.6 0.4953 0.4855 0.4956 0.4957 0.4958 D.4960 0.4961 0.4962 0.4963 (.4964
2.7 0.4965 0.4966 0.4967 0.4968 0.4969 (.4970 0.4971 0.4972 (.4973 0.4974
2.8 0.4974 0.4875 0.4876 0.4877 0.4877 0.4978 0.4878 14878 0.4880 0.4981
2.9 0.4981 0.4982 0.4982 0,4983 0.4884 0.4984 0.4985 0.4885 0.4986 D.4986
3.0 0.4087 0.4987 0.4987 0.4988 ] b.4988 0.4989 0.4989 2.4889 0.4850 0.4950
] F | & A B £ ®m %
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