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Abel Alonzo, Director of Human Resources, is exploring [the causes of employee absenteeism at
Batesville Bottling during the last operating year (January 1, 1999 through December 31, 1999). The
average number of absences per employee, computed from the personnel data of all employees. is a
statistic.

How many inventories do Christmas tree sales lots keep? A researcher goes from location to location
around the city counting the number of trees in each lot. These numbers most likely represent ratio level
of data.

The staff of Mr. Wayne Wertz, VP of Operations at Portland Peoples Bank, prepared a cumulative
frequency ogive of waiting time for walk-in customers. The percentage of walk-in customers waiting
one minute or less was 22%.

In its Industry Norms and Key Busingss
motorcycle dealers' current ratios. fere
68% of these dealers had Lur:em{dt&g@

-y

is enrolled in a statistics course. “—351 is khown 11@
and 40% of all students are cnrd'ﬂcd it Listics. Jnclude
- A o

both statistics and accounting. F‘?rpm l
cxcluswe

iGse ,@mbcm are 15% who are enrol]ed n
'b& eoncluded that A and S are mutually

uﬁ' ,-"

The average time between phone calls is 30 seconds. Assuming that the time between calls is
exponentially distributed, the probability that more than a minule elapses between calls is 0.368.
Financial analyst Larry Potts needs a sample of 100 securities listed on either the New York Stock
Exchange (NYSE) or the American Stock Exchange (AMEX). According to the Wall Street Journal’s
“Stock Market Data Bank,” 2,531 NYSE securities and AMEX 746 securities were traded on the
previous business day. Larry directs his staff to randomly select 77 NYSE and 23 AMEX securities.
His sample is a proportionate stratified sample.

A bank officer wishes to estimate the amount of the average total deposits per customer at the bank.
She wishes the estimate to be within $200 of the actual average with 95% confidence. She assumes the
standard deviation for this should be $1000. The sample size should be at least 96.

You wish to determine the proportion of all secretaries who are familiar with a particular word
processing package. You will conduct a random survey. The sample size should be at least 277 if you
want to be 95% confident of the results and within 0.035 of the true population proportion.

« BUEREL 60 43 0 BEEE 3 4) ¢ EHIGERESRIE TR

The United States Postal Service (USPS) offers a service called Priority Mail that promises 2-day
delivery. It costs about $3.00 to send a letter by Priority Mail within the United States. A spoken person
for the USPS claims that it has a success rate of more than 95% in delivering letters within 2-day
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deadline. An experiment was conducted by sending letters from New York City to Cleveland, Ohio: 275
through priority mail and 378 through ordinary mail. The result was that 97.14% of the priority mails
and 91.01% of the ordinary mails arrived on time. At 95% confidence level, which of the following
conclusions is correct?
A. Reject the null hypothesis. The spokesperson’s claim is true.
B. Don’t reject the null hypothesis. The spokesperson’s claim is not true.
C. Reject the null hypothesis. The spokesperson’s claim is not true.
D. Don’t reject the null hypothesis. The spokesperson’s claim is true.
E. None of above
2. Continue from the above example and given the following ex¢el output. Which of the following
conclusions is correct?
Test of Hypothesis About P1-P2
Testof PI-P2 =0 Vs PI-P2 greater than 0
Priority Mail proportion (P1) = 0.9714
Ordinary Mail proportion (P2) = 0.9101
Test Statistic = 3.018
P-Value = 0.0013
A. Ata = 1%, Do not reject the null hypothesis.
B. There is no evidence to infer that Priority Mail delivers letters within two days more frequently than
does ordinary mail at 95% confidence level
C. At o = 5%, reject the null hypothesi o G
D. There is significant evidence to jsifer thaif.ﬁ'ioriiﬁh/lai@%vers letters within two days more
frequently than does ordinary confi Jevel
E. None of above
Questions 3 through 7 are based ont
In an effort to explain to cusmmer%{wlly heir
they could save money by reducing thekthe
electric utility company has colleéu@d-;m
well as thermostat settings on space a '

n so high lately, and how, specifically,
‘space heaters and water heaters, an
dires for last year’s winter months, as

Standard Er 5 213.7

Observations 100
ANOVA

df 55 MS F Significance F
Regression 2 10744454 5372227 (17.64 0.0000
Residual 97 4429664 45667
Total 99 15174118
Coefficients Standard ~ 1 S1ar P-value
Error
Intercept 576.8 514.0 1.12  0.2646
Space 90.61 6.48 13.99  0.0000
Water 9.66 2.41 4.00  0.0001
Histogram Plot of Aesiduals versus Predicted
~iib Coefficient of
2 a0 2 Correlation
%fg :§ Space Water
&g S i L Space 1
-400 200 0 200 400 60O Waler 0.1578 1
Residuals Predicted

3. Which of the following statement is correct?
A. The regression equation is § = 576.8 + 90.61Space + 9.66 Water
B. The standard error of estimate is = 213.7,
C. 70.81% of the variation in sales is explained by the model.
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D. The model fits reasonably well.
E. All of the above.,

4. Test the validity of the model.
A. Since F = 117.64, there is no evidence (o conclude that the model is valid.
B. Since p-value = (), there is no evidence to conclude that the model is valid.
C. At o.=5%, there is enough evidence to conclude that the model is valid.
D. Since R%=7081, there is no evidence to conclude that the model is valid.
E. None of the above.

3. About the coefTicients of Space, which of the following statement is correct?
A. At = 1%, “Space” should be retained in the model.
B. At o= 5%, “Space” should not be retained in the model,
C. Ata=10%, “Space” should not be retained in the model.
D. At =5%, “Space” should not be retained in the model.
E. None of the above.

6. AL 5% significant level, given Space = 70 and Water = 130 for a house, point estimate the electricity

consumption.

A. In the range of [5000, 6000) B. In the range of [6000, 7000)
C. In the range of [7000, 8000) the range of [8000, 9000)
E. In the range of [9000, 10000) v i Lo e

7. Determine whether the required comﬁ%ns&g}c saly
e -

The error variable's variance,_@paﬁ:s LogbeCONsk t\%’\ \ S

The histogram is slightly skéwed € errors t QI

There is a strong correlatign bgfwéen wo jidependettyvar
-

Multicollinearity is a pro b}?m il this

et
=

moUNw >

None of the above. . o -
Questions 8§ through 13 are based on th lowingf@ format
The revenues (in millions of dollai%? of a'ghal 01‘%

years 1997-2001 as shown in the fo‘ﬁg@@"fé%__:,
4-p center MA. The ratio between y and 4%pi¢

fﬂ",'li_"
o1gs dte listed for each quarter during the
10d c‘é‘%@:\rcd moving average is given in column
en in column y/MA.

Year |Quarter | # of Visitors (y) [4-p center MA | Lyl '?\ ?e;_u-: Judrter | # of Visitors (y) 4-p center MA | y/MA
1997 1 16 —EER00C 1 18 29.125 0.6180
2 25 2 29 29.375 0.9870
3 31 23.750 1.3050 3 45 29.375 1.5320
4 24 23.750 1.0110 4 24 29.875 0.8030
1998 1 14 24,125 0.5800 [2001 1 21 30.875 0.6800
2 27 24.125 1.1190 2 10 32.750 0.9160
3 32 24375 1.3130 3 52
4 23 25.250 0.9110 4 32
1999 1 17 26.750 0.6360
2 31 28.250 1.0970
3 40 28.875 1.3850
4 27 28750 | 0.9390 s

After the seasonal effect is removed, a regression model is built: P =20.2+0.732t where t starts from /.
8. Which range does the scasonal index of the third quarter fall into?
A. In the range of [0.60, 0.90) B. In the range of [0/90, 1.20)
C. In the range of [1.20, 1.50) D. In the range of [1,50, 1.80)
E. In the range of [1.80, 2.10)
9. Use the seasonal indexes computed question 8 to deseasonalized the original time series data of the third
quarter, 2000. Which range does it fall into?
A. In the range of [13, 19) B. In the range of [19, 23)
C. Inthe range of [23, 28) D. In the range of [28, 32)
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E. In the range of [32, 36)
10. Which range does the seasonal index of the second quarter fall into?

A. In the range of [0.60, 0.90) B. In the range of [0.90, 1.20)

C. In the range of [1.20, 1.50) D. In the range of [1.50, 1.80)

E. In the range of [1.80, 2.10)
11. Use the seasonal indexes computed question 10 to deseasonalized the original time series data of the

second quarter, 2001. Which range does it fall into?

A. Inthe range of [13, 19) B. In the range of [19, 23)

C. Inthe range of [23, 28) D. In the range of [28, 32)

E. In the range of [32, 36)
12. Use the seasonal indexes computed question 8 and the linear trend model given above to forecast the

revenue in the third quarter, 2002. Which range does it fall into?

A. In the range of [27, 32) B. In the range of [32, 37)

C. In the range of [37, 42) D. In the range of [42, 47)

E. In the range of [47, 52)
13. Use the seasonal indexes computed question 10 and the linear trend model given above to forecast the

revenue in the second quarter, 2002. Which range does it fall into?

A. In the range of [27, 32) e of (42, 37)

C. In the range of [37, 42) ; Al

E. Inthe range of [47, 52)
Questions 14 through 18 are based
Pay equity for men and women
America. Suppose that a statisti

; ?ar!t,ct salary differences between male
i clud&i in the s[udy Annual salary, number

as follows.
Regression Statistics
Multiple R 0.9737
R Square 0.9482
Adjusted R Square 0.9454
Standard Error 3015
Observations 100
ANOVA
Sources dr 5§ MS F Significance F
Regression 5 15636303318 3127260664 344 .04 0.0000
Residual 94 854451113 9089905
Total 99 16490754431
Coefficients  Standard Error t Stat P-value
Intercept -5916 3141 -1.88 0.0627
Years 1022 48.93 20.88 0.0000
PhD 725.7 961.5 0.75 0.4523
Evaluation 3729 619.8 6.02 0.0000
Articles 439.1 80.69 5.44 0.0000
Gender 1090 632.0 V72 0.0879
14. In this problem, how many indicator variables are used?
Ao 2 BoRS
Cidg IS

E. None of the above.
15. Which of the following statement is correct?
A. Since F = 344.04, there is no evidence to infer that the model is valid.
B. Since p-value = 0, there is enough evidence to infer that the model is valid.
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C. Since R Square = (.9482, there is no evidence to infer that the model is valid.
D. Since Standard Error = 3015, there is enough evidence to infer that the model is not valid.
E. None of the above.
16. Which of the following statement is correct?
A. There is no evidence that the professors with PhID are better paid than the professors without PhD are
at 10% significant level.
B. There is enough evidence that the professors with PhD are better paid than the professors without
PhD are at 5% significant level.
C. There is no evidence that male professors are better paid than female professors are with the same
qualifications at 10% significant level.
D. There is enough evidence that male professors are better paid than female professors are with the
same qualifications at 5% significant level.
E. None of the above.
17. Point estimate the annual salary of a male professor with 20 years since first degree, PhD, 5 mean score
on teaching evaluation, and 13 articles published.
A. In the range of [25000, 30000) B. In the range of [30000, 35000)
C. In the range of [35000, 40000) D. In the range of [40000, 45000)
E. In the range of (45000, 50000)
18. Point estimate the annual salary of a Iclqaiﬁ ﬂro’ﬁeé‘o‘f‘ mgll 20 lyears since first degree, PhD, 5 mean
score on teaching evaluation, and I{d;rtlclcs,‘pﬂbhq@ s
A. In the range of [25000, 300003

i [I%()()(} 35000)
C. In the range of [35000, 40()00? o In lhe rai [,44'}0‘(‘)0 45000)
E.. In the range of [45000, 50000)% \

'19. Suppose that the sample rcgrcs&‘mn e ucm(
relationship between x, and y-im “th
correct? |

C The coefficient of x, varies. i
D. The coefficient of x, remains umhefﬁg'&}
E. None of the above

20. Which of the following statements is correct in testing for normality?
A. The chi-squared test requires us to compute the mean and the standard deviation from the data.
B. The Kolmogorov-Smirnoy test assumes that we can compute the mean and the standard deviation

from the data.

C. The Lilliefors test requires relatively large samples to ensure its validity.
D. A Wilcoxon rank sum test can be used to test for normality but require very large samples.
E. None of the above

= - fERE(IL 20 43) ¢ EHIRIRRESRIE 1
1. A major insurance firm interviewed a random sample of 1200 college students to find out the type of life
insurance preferred, if any. The results follow:

Insurance Preference

Gender |  Term Whole Life No Insurance
Female 100 80 325
Male 160 60 475

The firm tries to answer the question of “is there evidence that life insurance preference of male students
is different than that of female students?”

(1) (1 43)Please write down the testing hypotheses.

(2) (4 47)Please choose the testing method, compute the test statistics, and make conclusion.
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2. A professor of statistics is trying to determine which of three| statistical software’s is the best for his
students. He believes that the time (in hours) it takes a student to master a particular software may be
influenced by gender. The ANOVA analysis result is as follows. (Please write down hypotheses, testing
procedure, and conclusion in the following tests.)

SOURCE OF VARIATION S DF MS F P-VALUE | F-CRITICAL

Software 25333 21 12earl H.1o4 3367 3.885
{Gender 107.556]  I| 107.556] R0 136 .0079 4.747)

Interaction 61.778 2l 30,859 |R. 9ol .0932 3.885

Errors 1273330 12| o6

Total 322.000] 17

(1) (3 43)1s there sufficient evidence at the 5% significance level Lo infer that different software results in
different time for a student to master?

(2) (3 47)Is there sufficient evidence at the 5% significance level to infer that different gender causes
different time for a student (o master a softwar

master a soltware and the gender (;ZE’

A2 J})Whal is the nonparametr uéﬁm*h:

parametric test is uns.\ushn,d’ E .
(2) (2 47)YWhat is the nonpammct:m met

pairs and the data are ranked? é pl
(3) (2 43)What is the nonparametric m%iingm L
matched pairs and the data are either up,kcd b

T)@x m re populauone when the samples are

Tt uantﬁﬂau o bt! not normal? -
i

Bk H




#t 8

B (B)

SEBRER R EEA LR £ R KA

I ¢ 407
A8E2% 7R

Cumulative Probabilities of the Standard Normal Distribution

Entry is ared A under the standard normal curve from —o to z(A)

2(A4)
z 00 .01 02 .03 .04 .05 .06 07 .08 .09
0| 5000 5040 ¢ 5080 5120  .s1eD 5199l .$299 5279 5119  s3s9
A4 5198 5438 5418 5507 5557 - ssoell se6  S61S  STid 5753
2| .5793 .s832 .SH71 .5910 5948 5987/ .6026 6064 6103 .614]
34 6179 6217 6355 6293 6331 .636B|| .6406 .6443 .6480 .6517
4| 6554 6591 6628 6664 6700 .6736 .6772 .6808 .6844 .6879
S| 6915 6950 6985 1019 7054 .7088ll 7123  Fis? 7190 1224
6| 27257 7291 1324 7357 1389, 7422 (7454 7486 7517 .7549
| 1580 76k 7442 .mﬂ 1704 GRZI4 | 7764 7794 7823 7852
A1 7881 (1916 .19 77 ﬂo%: &Qg 8051  .8078  .8106 .8133
9| .BI59 8186 .amt fré?r *d@% 8315 .8340 8365 .8389
1.0 | 8413  .8438 .a4a‘l -*‘= 8485 Lx 8554 8577 .8599  .862I
1.1 | 8643 8665 f&m 8790 8810 .8830
1.2 | .8849 8869 - * 8962 .8980 .8997 .9015
1.3 | 9032 9049 s b M3 9147 9162 9177
1.4 { 9192 9207 ; 9 5“' 19279 9292  .9306 .9319
L Sal A
1.5 9332 - 9345 .9357 **9399“,,4&394 49406 9418 9429  .944|
1.6 | 9452 9463 9474 9484 39495 9505 9515 9525 9535 .9545
1.7 | 9554 9564 .9573 .9582 LTI 9599 9608 .9616 .9625 9633
1.8 | 9641 9649 .9656 .9664 .9671 .9678 .9686 9693 9699 9706
1.9 9713 979 9716 8712 9738 9744l o750 97% 9161 915}
20 | 9772 9778 .9783 9788 .9793 .9798 9803 .9808 .9812 .9817
2.1 | 5821 9826 .9830 9834 9838 .9842 9846 9850 .9854  .9857
22 | 9861 9864 .9868 9871 .9875 .9878 9881 .9884 9887 .9890
2.3 | 9893 9896 9898 9901 9904 .9906 .9909 .9911 9913 9916
2.4 | 9918 9920 9922 9925 .9927 .9929  .9931 .9932 9934 .9936
2.5 | 9938 9940  .9941 .9943 9945 .9946 .9948 .9949 .9951  .9952
26 | 9953 9955 .9956 - .9957 .9959 9960 .9961 .9962 .9963 .9964
2.7 | 9965 9966 .9967 9968 .9969 .9970 .9971 .9972 .9973 .9974
28 | 9974 9975 9976 9977 .9977. .9978 .9979 .9979 9980 .998l
2.9 | 9981 9982 9982 .9983 .9984 9984 9985 .9985 .9986 .9986
3.0 | 9987 9987 .9987 9988 .9988 .9989 .9989 .9989 .9990 .9990
30| 9990 9991 9991 9991 9992 .9992 @ .9992 9992 .9993  .9993
3.2 1 9993 © 9993 9994 9994 9994 9994 .9994 9995 9995 .9995
3.3 | 9995 9995 9995 9996 9996 .9996 = .9996 .9996 9996 .9997
3.4 ) 9997 9997 9997 9997 9997 .9997 9997 .9997 9997 .9998
Selected Percentiles

Cumulative probability A: | 90 | 95 | 975 | 98 | .99 | .995 | .999

2(A): |1.282 l 1.645 ] 1.960 ' 2.054 | 2.326 | 2.576 | 3.090
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CHI-SQUARE DISTRIBUTION TABLE

R A BT
The entries in the table give
the critical values of x? for the
specified number of degrees of freedom
and areas in the right tail.
Area in the Right Tail under the Chi-square Distribution Cuive
df tHY % 9910 975 950 900 100 N30 .025 010 .005
! 0.000 0.000 0.001 0.004 0.016 2.706 3.841 5.024 6.633 TR
2 0.010 0.020 0.051 0.103 0.211 4.605 3991 1373 9.210 10.597
3 0.072 s 0.216 ().352 0.584 6.251 7.815 9.348 11.345 12.838
4 0.207 0.297 0.434 0.711 1.064 7.779 9.438 11.143 13277 14.360
5 0.412 0.554 0.831 1.143 1.610 9.236 11.070 12,833 15.086 16.750
6 0.676 0.872 1237 1.635 2204 10.645 12592 14.449 16.812 -18.348
1 0.989 1.219 1.690 2.167 2813 12.017 14.067 16.013 18.475 20.278
8 1.344 1.646 2.180 204 Bl 15.507 7935 20.090 21.933
9 14735 2.088 2.700 3.325 | 16910 19.023 21.6606 23.539
n 2.156 2.538 3247 3.940¢ b 18307 20.483 23209 25.188
II 2.603 3.053 3816 4588 : 21.920 24.723 26.757
12 3.074 3571 4.404 S BN 23.337 26.217 28.300
(3 3.565 4.107 5.009 s@oz | 24.736 27.688 29.819
14 4075 4.560 5.629 6%7], 26.119 29514 JL31y
15 4,601 5.229 6.262 2 27.488 30.578 32.801
16 5.182 5812 65.908 28.845 32.000 34.267
17 5.697 6.408 7.564 gg A27.587 30.191 33.409 35.718
13 6.263 7.015 3.231 3 47 28.369 31.526 14.805 37156
19 6.844 7.633 8.907 4.6 5= 30.144 32.352 36.191 38.582
20 7.434 3.260 9.59) 1 5&45‘ ¥ 31410 34.170 37.566 305997
21 8.034 8.897 10.283 13,246 615 32.671 35.479 38.932 41.401
22 8.643 9.542 10.982 12.338 14.041 30.813 33924 16.781 40.239 42.796
2L 9.260 10.196 11.689 13.091 14.848 32.007 351172 33.076 41.638 44181
24 9.886 10.856 12.401 13.848 15.639 33.196 36.415 39.364 42930 45.559
23 10.520 11.524 13420 14611 16.473 34.382 37.652 40.646 44314 46.928
26 11.160 12.198 13.344 115.379 1297 35.563 38.885 41.923 45.642 48.290
2 11.808 12.879 14.573 16.151 13.114 36.741 40.113 43.195 46.963 49.645
28 12.461 13.565 15.308 16.928 18.939 37916 41337 44.461 43.278 50.993
25 13.121 14256 16.047 17.708 19.768 39.087 42.557 45.722 49.588 52.336
30 13.787 14.953 16.791 13.493 20.599 40.256 43913 46.979 50.892 53.672
40 20.707 22.164 24,433 26.509 29.051 51.805 55.758 59.342 63.691 66.766
50 27.991 29.707 32357 34.764 37.689 63.167 67.505 71.420 76.154 79.490
60 35.534 37.485 40.482 43.188 46.459 74.397 79.082 83.298 83.379 91.952
70 43.275 45.442 48.758 31.739 55.329 85.527 90.531 95.023 100.425 104.215
80 a2 53.540 57.153 60.391 64.278 96.578 101.879 106.629 112.329 116.321
90 59.196 61.754 65.647 69.126 73.291 107.565 113.145 118.136 124.116 128299
100 67.328 70.065 74.222 77.929 32.358 113.498 124.342 129.561 135.507 140.169
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