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1. Mulfiple Choices: (35%, 5% Jor each part)
(1) If A and B are exclusive events with P(A)>0 and P(B)>0, then
(a) A and B are independent events (b) A and B are dependent events
©) PAB)>0 - @ PANP®B)=1

(e) none of the above

(2)Let S, (CV,)and Sz (CVy) denote the standard deviation (coefficient of variation)

of the following two data sets,

4: X, X, Xy, X4 X5

B 10x+5, 10x%,+5, 10x,+5, 10x,+5, 10x+S
then

(8 S,=Sp () 108,=Sg (c) 10S,-5=Sp
@ 10CV,=CV; () 10CV,-5=CV;

(3) In hypothesis testing, only type I error rate is controlled by setting the significant level
" (), because '

(a) the other error is not important.

(b) the other error never occurs.

{c) we can not contro] both error rates simultaneously.

{d) controlling type I error rate is equivalent to controlling the other error rate.

(¢) none of the above

(4) Central limit theorem implies that as sample size increases,
(a) the distribution of observations becomes normal.
(b) the distribution of sample mean is normal.
(c¢) The distribution of the population becomes normal. |
(d) the distribution of sample mean is approximately normal.
(e) none of the above

(5) Sampling error occurs because
(a) the investigator chooses the wrong sample.
(b} of the operation of chance. :
(c) of acalculation error in obtaining the sample mean.
(d) the measuring device is flawed. -
(e) all of the above

(6) The box in the center of boxplot marks
(a) The full range covered by the data.
(b) The range covered by the middle three-quarters of the data,
(c) The range covered by the middle half of the data.
(d) The span one standard deviation on each side of the mean.
{e) The span two standard deviation on each side of the mean.

(7) Which statement is true for Pearson correlation coefficient?

(a) If the Pearson correlation coefficient is zero then the two quantitative variables
may still be correlated. .

(b) If the Pearson correlation coefficient is zero then the two quantitative variables are
independent.

(c) The Pearson correlation coefficient is not affected by outliers.

(d) Ifthere is a strong curvilinear relationship between two quantitative variables,
Pearson correlation coefficient will overestimate this relationship

(¢) none of the above
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2. Let 91(92 )in](Qél):QlB(QZB) and I‘:(ﬂz ) denote the median, first quartilc, third
quartile and mean of two data sets. If 6, >6,, Q,>0,;,and Q3> 03, then
@ u,>u, () gy <u, (c)uncertain about the relationship bétween 4, and 4, .
Please justify your answers. (15%)

3. Atelephone company employs five information operators who receive requests for
information independently of one another, each according a Possion process with rate

A=3 per minute, .
(1) What is the probability that during a given two-minute period, the first operator
receives no requests? (5%)

(2) What is the probability that during a given two-minute period, exactly three of the five
operators receive no requests? (10%)

4. (1) The time required to complete a college achievement test was found to be normally
distributed with a mean of 110 minutes and 2 standard deviation of 20 minutes. What
should the test be terminated fo allow just enough time for 90% of the students to
complete the test? (5%)

(2) If the time required to complete a college achievement test was not normally
distributed with 2 mean of 110 minutes and a standard deviation of 20 minutes, can
you still be able to find the time to have at least 90% of the students to complete the
test? : (10%)

5. Two methods of estimating inventory value used at the end of each month, for a six
month period, produced the following 12 estimates:

Month
Mehtod Jan. Feb. Mar. Aprii May June
A 14 12 16 15 10 11
B 18 16 17 19 13 13

Three results from different statistical analyses are given below, respectively.

Statistical methods test statistic __degres of froedom ___p-value
(2) independent # test ‘
{for unequal variance) T=-2.12 10 0.0600
(b) independent 7 test
(for equal variance) T=-2.12 10 0.0599
(c) Paired 7 test =-5.81 5 0.0021
Equality of Variances
Variable Method NumDF DenDF FValue  p-value
value Folded F 5 5 1.14 0.8871

(1) Which analysis is appropriate for comparing these two estimating methods? Why?
Justify your answer. {10%)

(2) Use the test you have chosen to make conclusion at &= 0.03. Do you need any
assumptions? (10%)
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Standard Normal Cumulative Probabiiity Table

Cumuiative probabilities for POSITIVE x-values are shown in the fqowing tabie:
0.00

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

0.0 0.5000 05040 05060 05120 05160 05199 0.5239 0.5278 05319  0.5358
01 05398 05458 05478 05517 05557 05806 05638 05675 05714 05753
0.2 05793 05832 05671 05910 05948 05087 08026 08064 (06103 08141
03 06179 06217 0.6255 06283 0.6331 063688 08408 0.6443 06480 . 0.6517

0.4 06554 06581 06628 06684 06700 06736 06772 06808 0.6844 0.86879

0.5 06916 06850 06885 07019 0.705¢ 07088 07128 07157 071980 07224
08 0.7257 07281 07324 (07357 0.7389 07422  0.7454 07486 07517 0.7549
0.7 075680 07811 07842 07673 0.7704 07734 0.7784 07794 07223 07852
08 0.7881 07910 07838 07067 07985 08023 08051 08078 08106 0.8133
08 08159 08186 0.8212° 0.8238 08264 0.8289 08315 08340 08385 08389

1.0 08413 08438 05461 08485 08508 0.8531 0.8554 0.8577 08509  0.8621
1.1 08643 08665 0.8686 06708 O0B729 08740 08770 08790 (8810  (.883%0
12 08848 0.8869 08888 08007 0.8925 0.9944 0.8062 0.8080 08897 0.8015
13 05032 09048 09066 09082 05089 091 15 091 09147 09162 09177
14 08182 08207 09222 09238 09251 00265 09278 08292 09306 0.8319

15 09332 09M5 09357 098370 09387 09394 05408 05418 09429 0.9441
18 00452 09483 09474 09484 09495 09505 09516 09525 09535 09546
1.7 0.855¢ 05564 08573 09562 09501 0.558% 08608 09616 , 09626 0.963%
1.8 09641 09648 00656 00664 09671 0.9678 08688 09683 09699 00706
19 09713 08719 09726 09732 06738 00744 09750 09756 09761 09787

20 08772 08778 09783 09788 09783  0.9798 08803 08808 098812 08817
24 0.9821 08826 08630 09834 09838 00842 09646 00850 0.9054 09857
22 08861 08864 08888 0.9877 09676 09678 0.9881 0.8884 09887 (0.9800
23 08363 0BH89E 09898 09901 0.9904 0.9906 09909 0.9911 09813  0.9918
24 09918 090920 098022 09975 09927 068928 09931 09932 09934 09036

25 0.9835 09940 0994t 09943 05045  0.9546 08048 09049 09851 08952
26 09953 09055 08956 09957 09858  0.9960 0996T 09062 09963 05064
27 09965 00086 09967 09968 09968  0.9970 09971 08972 09073 09974
238 09974 08875 00976 09077 09977 09978 09979 0997 09980 0.9081
29 0.68981 08982 09962 00983 09984 09984 08885 08985 09886 0.9986

30 05987 09687 00967 09988 (09988  0.0889 00988 00089 098990 0.8080
EN| 09980 0.0991 0.9891 0.9801 09992 00992 09592 09982 0.9093 0.8993
32 09883 09993 09934 09994 089994 (00994 09994 09995 09095 0.9995
a3 09895 09995 08955 09966 09995 (.9986 08986 09996 09896 09837
34 08997 08097 09807 00997 09997 09997 09997 08997 09997 09968




