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(20%) Suppose X j,X j,e1s,  are drawn from independent and identical

the ewoM it "do wherePr(Xi= = andPr(X 0)= 1- .The sample
proportion, p, is the estimate of the population proportion, . The sample
piroportion is defined as the following:

Oi=10f

Compute the expected value for ,flinction of and n.

(15%) The following data represent tile number of days absent per year in a
population of four employees ofasmallcompany:
0,0,0,0 1 1 1 1
Assuming that you sample without replacementlkelect all po  le samples of
=3 and construct tihe sampling distribution ofthe mean. Compute the mean of
all esample means and also compute e populatio mean. Are ey equal?

What is this property called?

(20%) S u p p o s e ar e drawn from independent and identical

distributio . The unbiased estimator = +2 2+ 3)

Calculate tile expectatio value of 22 = =1
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(15 %) A salesperson makes ur calls per day, A sample of 200 days gives tile

following frequencies of sales volumes.

Number of Sales Observed Frequency
0 50
1 60
2 40
3 30
4 20

Records show sales are made to 30% of all sales calls. Assuming independent sales

calls, the number of sales per day should follow a binomial distribution. For this

exercise, assume at population has a binomial distribution wi =49 7c9.3 5

and X=0, 1, 2, 3, and 4. State the hypotheses to be tested. Use the goodness of fit
Stto determine whether the assumptio ofabinomial distrib io should be

rejected. U a =0.05.

(15%) Consumer Reports measures owner satisfaction of various automobiles by
askin the survey question "Co sideri g factors such as price performance
reliabilityCtomfbrt and enjoymentCould you purchase this automobile ifyou had
it 10 do all over agai [M(Consumer Reports website[Wanuary 2009). Sample data
for 300 owners of four popular midsize sedans are as follows.

Purchase Chevrolet Ford Honda Toyota Total

Again Impal Taurus Accord Camry
Yes 49 45 60 46 200
No 37 27 18 18 100

Conduct a Lestof independence  determine ifthe owner[§i tentto purchase again
is independent of e automobile. Use a 0.05 level ofsig  cance. What is your

conclusio -
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5 (15%) A Gonstmction Company bids 0 projects assuming that the mean 1 6time
per worker is 75 or fewer minutes per day. A sample of 36 construction workers
will be used Stthis assumption. Assume at the population standard deviation
is 24 minutes. State the hypotheses  be bsted. What is the probabUity of making
a Type Il error when the populatio mean idle time is 80 minutes?
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NEGATIVE z Scores

standard Normal (z) Distribution: Cumulative Area from the LEFT
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POSITIVLIz Scores
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Distribution: Critical t Values

0.005 0.01

Degrees of
Freedom 0oL 0.02

31.821
6. 6

4.541
3.747
3.3 5
3.143
2-998
2.896
2-821
2.764
2.718
2.681
2.650
2.624
2.602
2.583
257
2.552;

5 8

500
2.492
2.485
2.479
2.473
Z 467
2.462
2.457
2,453
2.449

44s
2.44]
2.438
2.434
2.431
2.4 9
2.426
2.423

412
2.403
2. 90
2.381
2.374
2+ 68
2.364
2.345
2.539
2.336
2« 34
2.330
2.528
2.32

IIn One Tall
0.025

| Two Ta"s
0.05

12.70
4308
3.182
2.776

571
2.447
2765
2306
2.262
2 2
2.201
2.1/
2.160
2.14
2J
2.120
2.110
2.101
2.093
2.086

080
2.054
2.869
2.064
2.060
2.056
2 52
2.04
2.045
2.042

2.037
2.0

2.032
2.030
2.028
2.026
2.024
2.023

2.014
Z 009
2.000
1.994
1.990

984
965
966
965
962

960

0.05

0.10

6.314
2.920

2132

1.943
1.895
18 O
1.833
1.812
1.796
1.782
1.771
1.7/61

1.746
1.740
1.734
1.729

1.721

1711
1.708
1.706
1.708
1.0
1.0
1.697
1.696
1.694
1.692
1.601

1m 88
1.687
1.686
1.685
16 4
1.6
1.676
1 1
vV 67
1.664
1= 62
1.660
1.653
1.650
1.649
1.645
1.646
1.646
1.645

0.20

3.078
1.886
Te
1.533
1.476
1.440
14
1.397
1.383
1.372
1.363
13

1.345

1.337
1.333
1 30

1.325
1.323
1.321
1= 9
1.318
1« 6

1310
1.309
1*309
1.306
1.307
1.306
1.306
1.305
1.304
1.304
1.305
1.301
1329
1.296
1.299
1.292
1.291
1.290
1.286
1.284
1.284
1.283
1.282
1.282
1.2
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7 *
Chi-Square W ) Distribution
Area e Rightof e Cr cal Value
Degrees
0.995 0.99- 0- S 0.95 0.90 0.10 0.05 0.025
001 0.004 0 2706 3.841 5.024
0010 0.020 0.0 0.103 4.605 5.991 7.378
0.072  0.115 0.2 0.352 0. 4 2 9.348
0.207  0.297 0.484  0.711 1.064 7.7 9.4 11.143
0.412 Om4  0.831 1145 1.610 9.236 11.071 12.833
0. 0.872 1.237 | | 2.204 10.645 12.592 14.449
0.989 1239 1.690  2.167 33 12.017 14.067 16.013
fJ. I 1646 2:180- 2.733 .3.430  13.362 15.507 U.
1735 2.088  2.700  3.32 4.168 U 84 9 .023
2.156 =, 2.558 3.247  3.940 4.8 ; 15.987 18.307.  .20.483
2.603  3.053 3.8] 4.575 5 8 17.2 6 21.920
,074  3.571 4.404  5.226 .304  .18.549 21.026 23.337
5 4.107 5.009 892 7.042 2
14 0 4.660 5.6 5.571 7.790  21.064 23.685 26m
601 5.229 6.262 7.2 8.547  22.3 24.996 27.488
42 5.812 6.908 7. 52 9.312.  23.542 26.296 28.845
697 6.40S  7.564 8 10.085 24769 5 30.191
25" 7.015 , 8231 9390 10°.865  25.989 28.869 31.526
6.844 1 8. 10.117 1,651  27.204 30.144 3 2
7.434  8.260  9.591, 10.851  12.443 412 410 34.170
8.034  8.897  10.283  11.501 .240 .5 32.671 35.479
8.643  9.542  10.982  12.338 *14.042 30. 3 33.924 36.781
260  10.19% L. 689  14.848  32.007 35.172 38,076
9.885  10-856"  12.401 848  15.559 m 5 35.415 39.364
10.520  1.524 120  14.611 16.473  34.382 376 40.646
11.160  12.198  13.844 3 17292 35.563 .5 41.923
808 12.879 R 3  16.151 18.114 36.741 40.113 43 4
28 12.461  13.565  15.308  15.928 . 9, 37.916 7 44.4
13.121 14 16.047 17708  19.768 .087 2. 7 45.722
13.787 , 14.954. 16.79)  18.493 20.599  40.256 43.773 46.979
20 22.164  24.433 26.509 9.0 805 .758 59.342
a1, 7 32.357 34.764 37. 9 61167 67.505 71.420
534 W@7.485 40.482 43.188  46.4 74.397 79,082 8
43.275 ,45.442 48.758 51,739 85.527 90,531, 95.023
5U72 S40 60.391 4. 78 101.8 106.629
,59.196 754 647  69.126 . I 107.565 1 Ms 118.136
67. 8 70.065 77.929 82.358 W48 124.342 12 5
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6.635

9.210
345
277
.086

\£0.090

~

21.666
23.209
24.725
K .217

29.141
30. 8
32.000
33.409
34 05
36.191
37.566
38.932
40.289
41.638
4 0
44.314
45.642
46.963
48.278
49.588
50.892
63.691
154

1 4

112.329
124.115
135.807

ng,MA*R

0.005

1
10.597

H 60
0
13.548
20.278
2. 5
23.589
25.188
26.757
28.299
9
31.319
32.801
34.257,
8
37.156
38582
.997
41.401
42796
44.181
45,559
4
48.290
49.645
50.993
52.336
53.6
66.766
79.490
91.9
104.215
116.321
128.299
140,169

rinted



