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1. (10%) Martin Motors has in stock three cars of the same make and model. The B
president would like to compare the gas consumption of the three cars (labeled car |
A, car B, and car C) using four different types of gasoline. For each trial, a 2 d
gallon of gasoline was added to an empty tank, and the car was driven until it ran g
out of gas.  The following table shows the number of miles driven in each trial. K
_____ Distance (miles) | ¥
Types of Gasoline ~~ CarA _CarB Car C g
Regular 22.4 20.8 215 e
Super regular 17.0 19.4 20.7 ==
Unleaded 19.2 20.2 212
Premium unleaded 203 18.6 204

Using the .05 level of significance: s there a difference among types of gasoline?

2. (10%) There are two Chevrolet dealers in Jamestown, New York. The mean

weekly sales at Sharkey Chevy and Dave White Chevrolet are about the same.
However, Tom Sharkey, the owner of Sharkey Chevy, believes his sales are more
consistent. Below is the number of new cars sold at Sharkey in the last seven
months and for the last eight months at Dave White. Do you agree with Mr.

Sharkey? Use the .01 significance level
Sharkey 98 78 54 57 68 64 70
Dave White 75 81 81 30 82 46 58 101

3. Ms. Lisa Monnin is the budget director for the New Process Company.  She would

like to compare the daily travel expenses for the sales staff and the audit staff

She collected the following sample information.
Sales($) 131 135 146 165 136 142
Audit ($) 130 102 129 143 149 120 139

(a) (10%) At the 10 significance level, can she conclude that the mean daily
expenses are greater for the sales staff,
(b){10%) What is the p-value?

Suppose that the sales manager of a large automotive parts distributor wants to
estimate as early as April the total annual sales of a region. Based on regional
sales, the total sales for the company can also be estimated. If based on past
experience, it is found that the April estimates of annual sales are reasonably
accurate, then in future years the April forecast could be used to revise production
schedules and maintain the correct inventory at the retail outlets.
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Several factors appear to be related to sales, including the number of retail
outlets in the region stocking the company’s part, the number of automobiles in
the region registered as of April 1, and the total personal income for the first
quarter of the year. Five independent variables were finally selected as being the
most important (according to the sales manager). Then the data were gathered
for a recent year. The total annual sales for that year for each region were also
recorded. Note in the following table that for region 1 there were 1,739 retail
outlets stocking the company’s automotive parts, there were 9,270,000 registered
automobiles in the region as of April 1, and sales for that year were $37,702,000,

Number of Average

Annual Sales Number of Automobiles  Personal Age of
($ millions) Retail Registered Income Automobiles  Number of
Outlets, (millions) (% billions) (years) Supervisors

Yy X, X X; X, X;
37.702. 1,739 927 854 35 9.0
24,196 1,221 5.86 60.7 5.0 50
32.055 1,846 8.81 68.1 4.4 7.0

joll 120 381 202 4.0 50
17.625 1,096 10.31 338 35 1.0
45.919 2,290 11.62 95.1 4.1 13.0
26.600 1,687 8.96 69.3 4.1 15.0

8.114 241 6.28 163 5.9 11.0
20.116 649 777 349 55 16.0
12,994 1,427 10,92 15.1 4.1 10.0

The MINITAB software system was used to generate the following output.

(a) (10%) The following regression equation was obtained using the five independent
variables. What percent of the variation is explained by the rcgressmn equatmn?

The reg}egsmn equation is |
Sales = -19.7 - 0.00063 outlets + 1.74 cars + 0.410 income + 2.04 age — 0.034 bosses |

Predictor Coef StDev t-ratio
Constant -19.672 5422 -3.63
QOutlets -(.000629 0.002638 -0.24
Cars 1.7399 0.5530 3.15
Income 0.40994 0.04385 935
Age 2.0357 0.8779 232
! bosses -0:0344 0.1880 -0.18
Analysis of Variance
SOURCE DF SS M5
Regression 5 1593 81 31876
Error q Q.08 2.27
I Total G 1602 .S_F}M_
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(b) (10%) Conduct a global test of hypothesis to determine whether any of the
regression coefficients are not zero. Use the .05 significance level.

(c) (10%) Conduct a test of hypothesis on each of the independent variables. Would
you consider eliminating “outlets” and “bosses”? Use the .05 significance level.

3. (10%) A study regarding the relationship between age and the amount of pressure
sales personnel feel in relation to their jobs revealed the following sample

information. At the .01 significance level, is there a relationship between job
pressure and age?

] Degree of Job Pressure .
Age (years) Low Medium High
Less than 25 20 18 22

25 up to 40 50 46 44

40 up to 60 58 63 59

60 and older 34 43 43

6. (ii}%} An outboard motor manufacturer has developed an epoxy painting process
for corrosion protection on exhaust components. The engineers want to
determine whether the distributions of the length of life for the paint are equal for
three different conditions: salt water, fresh water without weeds, and fresh water
with a heavy concentration of weeds. Accelerated-life tests were conducted in

the laboratory, and the number of hours the paint lasted before peeling was
recorded.

Salt Fresh Fresh Water
Water VWater with Weeds
167.3 160.6 182.7
189.6 177.6 165.4
1772 185.3 1729
169.4 168.6 169.2
180.3 176.6 174.7

Use the Kruskal-Wallis test and the .01 level to determine whether the lasting
quality of the paint is the same for the three water conditions.
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7. (10%) The University of Winston has five scholarships available for the women's 4*
basketball team. The coach provided two scouts with the names of 10 high "
school players with potential. Each scout attended at least three games and then ;
ranked the players with respect to potential. ' "
X
Rank, by Scout ____Rank, by Scout 5
Jean  John Jane Jobn )
Player Cann Cannmelli Player Caan Cannelli &
Cora Jean Seiple 7 5 Candy Jenkins 3 1 i%
Bette Jones 2 4 Rita Rosinski 5 7 —
Jeannie Black 10 10 Anita Lockes 4 2
Norma Tidwell 1 3 Brenda Towne 8 9
Kathy Marchal 6 6 Denise Ober 9 B

At the .05 significance level, can we conclude there is a positive association between
the ranks?
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Student’s t Distribution i 4
Y
I :,10 *~
0 iﬁ]l
Level of Significance for One-Taled Test 48

df 0.100 0.050 l 0.025 J 0.010 l 0.005 | 0.0005

Level of Significance for Two-Tailed Test
0.20 0.10 0.05 0.02 0.01 0.001

1 3078 6.314 . 12,706 31.821 £3.657 636.619

2 1.886 2.920 4,303 6.965 9.925 31.599

3 1.638 2.353 3ie2 4541 5.841 12.924

4 1.533 2.132 2776 3.747 4.604 B610

5 1.476 2015 2571 3.365 4032 6.869

6 1.440 1.943 2.447 3.143 3.707 5.959

7 1.415 1.895 2.365 2.998 3.409 5.408

) 1.397 1.860 . 2306 2.896 3.355 5.041

] 1.383 1.833 2,282 2,821 3.250 4.78%

10 1372 1.812 2228 2.764 3.169 - 4.587

1 1.363 1.796 2201 2718 | . 3106 4.437

12 1,356 1.782 2179 2.681 3.055 4.318

13 . 1.350 1.771 2,150 2.650 3.012 2221

14 1.345 1.761 - 2.145 2.624 2977 4,140

15 L1341 1.753 C243 2.602 2.947 4.073

15 1.337 1746 | 2120 2583 | 2021 4015

17 1.233 1.740 2.110 2.567 2.898 " 3.965

13 1.330 1734 2.101 2652 2.878 -3.922

19 | 1328 | 1729 2,083 | 2509 2.861 3883

20 1.325 1.725 2.086 . 2.528 2.845 3.850

21 1,323 172 2. 2518 2.831 3.819

2z 1.321 1.717 . 2074 2.508 2.819 3.792

e 1.319 1.714 2.059 2500 2 807 3.768

24 1.218 LT 2.054 2492 2.797 3.745

25 1.316 1.708 2.060 2.485 2.787 3.725

26 1.315 1.706 2056 2.479 2779 3.707

27 1314 1.703 2.052 2.473 2,771 3.690

28 1.313 1.701 2.048 2.457 2763 - 3674

ac] 1.311 1.699 2.045 2462 2.756 3.659

30 1.310 1.697 2.042 2.457 2.750 31846

40 1.303 1.684 2.021 2423 2704 3.551I

60 1.295 1.671 2.000 2.390 2.660 3.460

120 1.289 1.658 1.980 2.358 2.617 3.373

» 1.282 1.645 1.960 2326 2.576 3.201
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] Dogrws'of Freedom for the Numerator

6.1 9 10 12 15

4052
88.5
34.1
2.2
18.3

8.0
308
180
13.3

13.7
‘12,2
1.3
10.6
10.0

9.65
9.33
.9.07
8.86
8.68

109
9.55
865
8.02
7.56

SOmNGT O R WA

7.21
693"
6.70
6.51
6.36

._.n._b-l_l.a.
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16
17
18
19
20

8.53
8.40
8.29
8.18
8.10

6.23
6.11
6.01
5.93
5.85

Degraes of Freedom for the Denominator

21
22
23
24

25

8.02
795
7.86
7.82
7.77

578
572
566
561
5.57

7.56
7.31
7.08
8.85
6.63

5.39
518
408
4.79
4.61

40

120

|e22

5408
99.2
295
187
121

5625
99.2
287
16.0
‘11.4

5764 |
903
28.2
15.5
11.0

5859
88.3
279
15.2
10.7

8.75
746
6.63
6.06
£.64

978
8.45
7.59
6.99
855

8.47
7.19
6.37
5.80
5.38

9.15
7.B5
7.01
6.42
599

5.32
5.06
4.86
4,69
4.56

5.07
4.82
4.62
4.46
432

5867 .
541
_5'.21
£.04
4.39

5.95
574
5.56
542

5.29
£.18
509
6501
494

4.77
4.87
4.58
4.50
4.43

4.44
4.24
4,25
417
410

4.04
3.99
3.94
3.90
3.85

4.20
4.10
4.01
3.94
387

4.87
4.82
4.76
4.72
4.68

4.37
431
4.26
4.22
4.18

3.81
376
3.7
367
3.63
4.02
3.83
3.65
3.48
3.32

4.51
4.31
413
3.95
a.78

3.70
3.5
334
347
3.02

3.47
3.29

2.96
2.80

312

5928
99.4
2.7
15.0

108

8.26
6.99
6.18

561

5.20

4.89
464
4.44
428
4,14

4.03
393
3.84
3.77
3.70

3.64
3.59

3.54

3.50
3.48

3.30
312
2.95
2,79
2.64

5081
99.4
27.5
14.8
10.3

6022
99.4
273
14.7
10.2

7.98
6.72
591
5.35 -
494

6056
9.4
27.2
14.5
10.1

6157
99.4
269
14.2
9.72

8106
a9.4
271
144
9.89

6235
9.5
28.6
139
9.47

6209
99.4
26.7
14.0
9.556

26.5
13.8
9.38

7.23
5.99
5.20
465
4.25

'7.51
6.07
5.28-
4.73

'4.33

402
3.78
3.59
3.43
3.29

8.10
684
6.03
5.47
506

7.87
6.62
581
5.26
485

7.72
8.47
5.67
5.11
4.7

7.56
6.31
552"
496
4.56

7.40
6.16
5.36

481
4.41

4.74
4.50
430
4.14
4.00

463
439
418
403
3.89

454
4.30
4.10
3.94
3.80

4.40
416
396
3.80
3.67

3.55
3.46
337
330
323

3.04
3.70°
3.5
3.35
3.21

425
4.01
382
3.68
3.52

4,10 |
3.86-
3.66
351
3.37

3.89
are’
amn
3.63
3.56

378
3.68
3.60
a.582
3.46

3.69
3.59
3.5
3.43
3.37

3.41
a3
3.23
315
3.0¢

3.26 |
3.16
3.08
3.00
2.94

3.18
308 |
3.00
2.92
286

3.10
3.00
292
2.84.
278

272
267
262
2.58
264

303
2.98
2.93
289
2.85

3.51
3.45
34
3.38
3.32

3.40
3.35
3.30
3.26
3.22

3.3
3.26
3.21
317
3.3

347
312
3.07
3.03
2.89

2.88
2.83
2.78
2.74
2.70

280
275
270
266
2.62

3.7
2,99
2.82
2.68
2.51

3.07
2.89
2.72
2.56
2.41

298
2.80
2.83
2.47
2.32

2.84
2.66
250
2.34
218

2.70
2.52
2.35
2.19
2.04

2.65
2.97
220
2.03
1.88

2.47
2.29
2.12
1.95
1.79

2.39
2.20
2.03
1.86
1.70

g287

99.5
26.4

137

9.28

7.14

581
512
457
4.7

3.88

3.62
3.43
3.27
3.3

302

292
2.84
2.76
2.69
264
258
2.54
2.49

‘2.45

2.30
21
1.94
1.76
1.59
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"Degrees of Freedom for the Numerator

6 7

8

9

10

12

15

24

- Degrees of Emadﬁm for the Denominator

12
13
14
15
18
17
18
19

21
22

23
24
25

40

120
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161
18.5.

10.1

7.71-

6.61
5.99°
5.59°

532

5.12.
4.96

484

475

4 67

| 4.80
4.54

a.49

4.45
4.41

'4.38

435
4.32

‘430
‘a4.28

4.26

1 4.24

4.17
4,08

4.00

3.92

384

19.0
9.55
6.94

' 5,79

5.14
4,74
4.46
426

4.10 |

3.98
3.89
<K
374
a.68

3.83
3.59
3.55
3.52

' 3.49-

3.47

3.44

342
3.40

.3.38

3.32

323§

3.5
3.07

300

216"

182
9.28
6.59
5.41

478

435
4.07
3.86

a7

359

3.48

341
"3.34
3.29

324

3.20
3.16
313

310

307
3.05

3.03
an

299

292
284,

2.76

2.68

2.60

225
19.2
912
639
519

453

3.84
363

336

3.18
31
3.06

2.93
2.90

2.84
2.82
2.80
278
2.78

269

2.53
2.45

237

442
248
326
301
296

2.87.

261

230

193
9.01
8.26

439
3.97
369
348
333
320
311
-3.08
12.96
2.90

2.85
2.81
2.77
2.74
2.7

2.68

2.64
2.62

2.45

229

505

2.66

2.60.
253

237

221

234 | 237
193 | 19.4
894 | 889
8.16 | 6.09
495 | 488

428 | 421
387 | 879
358 | 3.50
3371329

322 | 314

309 { 3.0
3.00 | 291
292 | 2.83
285 | 2.76
2.79 | 271

2.74 | 2:66
2.70 { 261
2.66 | 2.58
283 | 2.54
260 | 2.51

2.57 | 249
255 | 2.48
253 244

Z51.] 2.42

248 | 2.40

2421233

234 | 225
225 | 2.7

‘218 .| 2.09
2.10-| 2.01

239

8.4
8.85
6.04
4.82

415
373

344
323
3.07

295

285
277
270
284

2.53
2.55

2.5
2.48

2.45

2.42
2.40
2437
235
2.34

227

218

©2.10

202
1.84

‘241

19.4

881

6.00
477

410
3.68

339

318

302

290
2.80°
271

285
258

254
2.49
2.46
2.42
2.39

237 |
234
232

2.30
2.28

.21
212
204
1.86
1.88

242
| 19.4.

8.79

596

474

4.06
364

335

3.4

2.98

2.85

275

2.67
260
2.54
2.49

2.45
‘2.4

2.38
2.35

2.32
230
227

| '2.25

2.24

2.16
2.08
1.99

1.91.

1.83

8.74
5.9

3.57
328
3.07
2.91

2.79
269
2.60
2.68
2.48

2.42
238
234
23
228

225
2.23
220
'2.18
2.18

2.09
2.00
192

1.83

1.75

244 .
194

4.68
400

246

194

870
.5.86

482

3.94
a.51
3.22
3.0
2.85

272
262
253
'2.46

2.40
235

231

2.27
223
2.20

218
215

213
211

209

2
1.92

1.84

1.76
1.67

2.23
219

212

207
'2.05

1.93

-1.66

248
194
8.66
5.80
4.56
3.87
3.44
3.15
294
2.77

265
254
2.46
2.39
2.33

2.28
2.16

2.10

2.03
2,

184
1.75

1.57

249
L1985

8.64

877

4.53

3.84
3.41
3.12

2.90

274

2.6
2.51

2424
235
229

224
2.19
2.15

2,11
2.08

205

2.03
201

1.88

1,96

1.89

1.79

1.70

181
1.52

195

4.50

.81
3.38
3.08
2.86

257
2.47

2.38
231
228

.2.19
215
2N
207
2.04

2.01
1.98
1.96

1.84
1.74
1.65
155
1.46

| 8.62
575 |

270

194
192

251
1 !-)_.5

859
572

4.48

3T
334
3.04

2.83

266 -
253

243

| 2.34

2.27
220

215

210
2.08
2.03

'1.99

1.96
1.94

191

1.89
1.87

1.79
1.69

1.59
1.50.
1.39
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- Critical Values of Chi-Square &
This table contains the values of yx? thal cormespond to a specific right-1alt area and specific number of degrees of freedom. *
. . ) ' . o
| '%15‘
: : _ Possibie vakues ol y? %’3
Degrees of Right-Tail Area
df 0.10 0.05 0.02 0.0
2! 2.706 3.841 5412 6635
2 - 46805 . 5.991 7824 9210
3 6.251 1 7.815 - 9.837 - 11345
4 S raTe 9.488 ©  11.668 : . 13277
& 9.236 11.670 13.388 15.086
6 10645 12592 - 15033 16812
. 7 12017 14067 - - 16622 18475
‘8 13.362 15507 - 18168 20090
9 ‘14684 . 169019 19679 . 21.666
10 159687 ~ 18307 21.161 '23.209
1 | w72is 1eers 22618 24725
12 118.549 21.026 24068 2617
13- 19.812 22362 . 25472 . 27688
R T T 21064 . 23885 - 26873 | 20141
15 0 | 22.307 24996 28259 . 30578
e 23542 25206 29633 . 32.000 .
T 24769 ° 27587 30995~ 33409
cloa 25989 . 28869 . 32346 . 34805 -
19 27204 30144 33687 - 36191
20 - 28.412 - 31410 35020 - 37.566
R 20615 32671 36343 . 38.932
‘22 . 30813 33924 37869 . 40289
23 32.007 35172 . 38968 41.638
2 33196 36415 40.270 42.980
25 | sasm2 37.652 41566 44314
2 © 368563 38885 42856 45642
Ler .- 36741 40413 - 44740 | 46963
C 2B 87916 141337 . 45419 . 4B278
29 39.087 42557 | 46693 49.588
30 40256 . 43773 . 47.962 50.892
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