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1.

A cell phone manufacturer purchases phone components from two suppliers, A
and B (60% from supplier A and 40% from supplier B). Two suppliers produce
the phone components with different production faulty rates: 5% for supplier A '
and 3% for supplier B. If one component is selected randomly, the probability
that the testing shows the component is faulty is X and the probability that the
testing show the component is faultless is Y. Then X-Y =

Consider one random variable X with probability density function f(x) =
Z(1+ %) for 0 <x <o and f(x) = 0 otherwise. Let E{X] be the

expectation of random variable X, then (E[X])™ =

There are two independent observations X and Y drawn from two distributions in
which P(X=0) =04, P(X=1)=0.6, P(Y=0)=0.6,and P(Y=1) =
0.4. The sampling distribution of the sample mean of these two observations is

One student draws a sample from a uniform distribution X ~ U(20, 80), and the
sample size is 66. The probability that at least 45 of these values are between 40
and 120 is-

One person selects a random sample from a normal distribution and the sample
size is 25. If the 95% of confidence level of p is [32, 56]. The standard

deviation of the sample is )
(Note that £ 02524 = 2.064, tg 92525 = 2.060)

A market survey shows that the market share of Brand A is 35% (versus the
market share 42% of Brand B). A professor hopes to conduct a new study and he
needs to find the fans of Brand A. Potential candidates for the test are randomly
selected. What is the probability that the first fan of Brand A is found after the
professor has interviewed three candidates?

One brand manager claims that more than 30% of the customers like their
products. To prove his claim is correct, 100 people are randomly selected. At 5%
significance level, how many customers among these 100 people should like the
products so that one can say this brand manager’s claim is correct?
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8. Consider A, B and C are mutually independent events. If P(A)=0.7, P(B)=0.65
and P(C)=0.8. Find P(AU(BNC(C)) =

9. Suppose the mean time between arrivals of buses is 15 minutes and it follows
Exponential distribution. When you arrive at the bus stop, you know the previous
bus left 5 minutes ago, then the expectation of waiting for the next bus is

10. One person randomly picks two balls from a box with 3 white balls, 2 read balls
and 3 blue balls. Let X be the number of red balls and Y be the number of biue
balls. Find the probability P(1 £ X+Y¥<2) =

11. Three different drugs were designed to lower heart rates in patients. Subjects
were randomly assigned to three groups. The results are shown below.

Groupl Group2  Group3

82 101 98
86 99 89
87 95 92
83 89 97
84 94 96

The researchers want to know whether there was a difference in the heart rates
of patients taking different drugs. The Kruskal-Wallis H test statistics = -

12. The weekly website hits (x) and restaurant weekly revenue (3, in thousand dollars)
are recorded for 49 restaurants. In the sample data, x has a sample mean of
1182.4 and a sample standard deviation of 226.0, while y has a sample mean of
49.6 and a sample standard deviation of 7.1. The sample correlation between x
and y is 0.673. Use the information provided, calculate the simple linear
regression equation: '

13. A marketing manager has been asked to generate a demand forecast for a product
for year 2017 using an exponential smoothing method. The forecast demand in
2016 was 910. The actual demand in 2016 was 850. Using this data and a
smoothing constant of 0.3, the demand forecast for year 2017 =

HBEE
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Y= a +B1Age+B2Group+B3Age*Group+e, where

y=weight of baby at birth (in pounds) ;

14. In a study on teenage pregnancies, the researchers fitted the model:

Age=age of the mother;

Group=0 for mother who received prenatal care, =1 for those
who didn’t.
Parts of the computer output appear below.

Coefficient Std. error t p

intercept 1.312 0.085 15.464 000
Age 1.093 0.146 7.483 .000
Group -1.253 0.212 -5.901 .000
Age*Group -0.352 0.207 -1.706 - .092

a) What are the estimated regression lines for the two groups?
b) In this case, is it statistically necessary to fit two regression lines with
different slopes? Why or why not?

15. An analyst fitted a regression equation Y=g +B1x1+B2x2+e,
and obtained the following results:
Coefficient Std. error t
intercept 240.326 48.589 4.946
X1 1.392 0.197 7.066
X2 -3.648 9.685 -0.377
ANOVA df SS
Regression 2 3940.286
Residual 97 4268.185
Total 99 8208.471

The analyst then added another independent vatiable, X3, to the regression |
model. As a result, SSR increases to 3972.297. The slope éoefﬁcient of X3 is
significantly different from zero at the 5% significance level. Should the third
independent variable be added to the analysis? Why or why not?

LA
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Question 16& 17. The table below shows the response from a sample of 650
people in a Social Survey to the question, “Do you sometimes drink more than

you think you should?”

Respond “Yes™ | Respond “No”
Male 150 170
Female 90 240

16. Suppose you want to test whether there is a difference between sexes in the
proportion who report that they drank more than they should. What is the test
statistic? .'(Please specify the name, the value, and the degree
of freedom of the test statistic.)

17. The odds ratio for women thinking they drank more than they should compared
‘to men=

18. A student analyzed data for a one-way analysis of variance situation for which
there were 4 levels of the factor, and 20 people measured at each level.
Unfortunately, after running the analysis, the student lost the computer output.
She said “All I remember is that one of the mean squares was 100 and the other
one was 400, but I can’t remember which was which. Oh, and I remember that
the p-value for the test was about .01.” Based on this information, please
calculate the following values: a) Sum of Squares between groups, b) Sum of -
Squares within groups, ¢) Mean Square between groups, d)Mean Square within
groups, e)F test statistics. '

19. A randomized block design is conducted to compare the output of three
weaving looms (treatments) for a sample of 10 operators (blocks), where each
operator’s output is measured on each loom. The Mean Square Error from the
ANOVA is equal to 500. Bonferroni’s B (the minimum significant difference
for concluding that two looms’ population means differ if their sample means
differ by at least B) =

20. Draw a scatter plot of Y versus X showing points for a simple linear
regression analysis, illustrating a case (point A) that has a small studentized -
residual but high leverage, and a case (point B) that has alarge studentized
residual but small leverage. Make sure you label which point is which,

HRE
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Standard Normal Distribution Table

-

z

00

01 |

.02

06

07 | .08 | .09 |

0.0
0.1
0.2
0.3
0.4
0.5

.0000
0398
0793
1179
1554
915

.0040
0438
0832
A217
.1591
1950

0080
0478
.0871

1255

1628
1985

0120
0517
0910
1293
1664
2019

0199
0596
0987
1368
1736
2088

0239
0636
1026
.1406
1772
2123

0279 | .0319 { .0359
0675 | .0714 | .0753
1064 | .1103 | .1141
.1443 | 1480 | .1517
.1808 | .1844 | .1879
2157 | 2190 | 2224

0.6
0.7
0.8
0.9
1.0

2257

2881
3139
3413

2291
2611
2910
3186
3438

.2580-

2324

2642 -

2939
3212

3461

2357
2673
2967
3238
3485

2422
2734
3023
3289
3531

2454
2764
3051
3315
3554

2486 | 2517 | .2549
2794 |-.2823 | .2852
3078 | .3106 | .3133
3340 | .3365 | .3389
3577 | 3599 | .3621

1.1
1.2
1.3
1.4
1.5

3643
3849
4032
4192
4332

3665
3869
4049
4207
4345

3686
3888
4066
4222
4357

3708
3907
4082
4236
4370

3749
3944
Al15
4265
4394

3770
.3962
4131
4279
4406

3790 | 3810 | .3830
3980 | .3997 | 4015
Al47 | 4162 | 4177
4292 | 4306 | 4319
4418 | .4429 | .444]

1.6
1.7
1.8
1.9
2.0

4452

4641
4713
4772

.4463
4564
4649
4719
4778

4554

4474

4573

4656
4726
4783

4484
4582
4664
4732
4788

4305
4599
A678
4744
4798

4515
4608
4686
4750
4803

4525 | 4535 ) 4545
4616 | 4625 | 4633
4693 | 4699 | 4706
4756 | 4761 | 4767
4808 | 4812 | 4817

2.1
2.2
2.3
24
2.5

4821
4861
4893
4918
4938

4826
4864
A896
4920
4940

4830
4868

4398

4922
4941

4834
4871
4901
4925
4943

4842
4878
4906
4929
4946

A846
4881
4909
4931
4948

4850 | 4854 | .4857
4884 | 4387 | 4890
4911 | 4913 | 4916
4932 | 4934 | 4936
4949 | 4951 | 4952

2.6
2.7
2.8
2.9
3.0

4953
A965
4974
4981
4987

4933
4966
4975
4982
4987

4956
4967
4976
4982
4987

4957
4968
A971
4983
4988

4960
4970
A978
.4984
4989

4961
4971
4979
4985
4989

4962 | 4963 | 4964
4972 | 4973 | 4974
A979 | 4980 | 4981
4985 | 4986 | 4986
4989 | 4990 | 4990

3.1
3.2
33
34
3.5

A990
4993
4995
4997
4998

4991
4993
4995
4997
4998

4991
4994
4995
4997
4998

A991
4994
4996
4997
4998

4992
4994
4996
4997
4998

4992
4994
4996
4997
4998

A992 | 4993 | 4993
4995 | 4995 | 4995
A996 | 4996 | 4997
4997 | 4997 | 4998
4998 | 4998 | 4998

Gilles Cazelais. Typesct with IBTEX on April 20, 2006.
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Critical Values for Bonferroni’s Method of Multipe Comparisons

Number of Simultanecus Cemparisons
DEf 1 2 3 - 4 5 6 7 8 9 10
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