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Part I Multiple-Choice Questions: (50 pts)  SeieiReA 1L 3k N LAFE -

Identify the letter of the choice that best completes the statement or answers the question. There are 20

multiple-choice questions. 2.5 points for each question. Please mark your answer in the multiple-choice

answer card.

1. Which of the following statements concerning outlier detection is false?

A. The box plot method uses the quartiles as a basis for detecting outliers.

B. The z-score method is better at detecting outliers than the box plot method since it is less affected by the
extreme observation in the data set.

C. The z- score method uses the mean and standard deviation as a basis for detecting outliers.

D. The box plot method is better at detecting outliers than the z-score method since it is less affected by
the extreme observation in the data set.

2. Investing is a game of chance. Suppose there is a 30% chance that a risky stock investment will end up in a
total loss of your investment. Because the rewards are so high, you decide to invest in four independent
risky stocks. Find the probability that at least one of your investments becomes a total loss.

A. 0.0081 '
B. 0.2401

C. 0.7599

D. 0.9919 :

3. The number of traffic accidents that occur on a particular stretch of road during a month follows a Poisson
distribution with a mean of 1. Find the probability of observing exactly 3 accidents on this stretch of road
next two months. (Note: e =2.7183)

A. 0.0613
B. 0.4905
C. 0.0226
D.0.1804 -

4. The amount of time it takes to take an exam has a skewed left distribution with a mean of 65 minutes and a
standard deviation of 4 minutes. If 64 students were randomly sampled, find the probability that the
sample mean of the sampled students exceeds 66 minutes.

A. 00228
‘B. 0.3085
C.04772

‘ imatel - gy
D. Approximately 0 : i%?% @ ﬁ?ﬁj&%
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5. Suppose a 95% confidence interval for p turns out to be (0.36, 0.44). Give a definition of what it means to
be “95% confident” in an inference.
A. In repeated sampling, the population parameter p would fall in the given interval 95% of the time.
B. 95% of the observations in the entire population fall in the given interval.
C. In repeated sampling, 95% of the intervals constructed would contain the population parameter p.
D. 95% of the observations in the sample fall in the given interval. |

6. A universitydean is interested in determining the proportion of students who receive scme sort of financial
aid. Rathere than examine the records for all students, the dean randomly selects 200 students and finds
that 118 of them are receiving financial aid. If the dean wanted to estimate the proportion of all students
receiving financial aid to within 3% with 95% reliability, how many students would need to be sampled?
A. 1068
B. 1033
C.752
D. 728 |

7. Suppose we wish to test Hp: £=60 vs. Hy: £#<60. Which of the following possible sample results gives the
more evidence to suppose H; (i.e., reject Hy)?

A X =57,8=5
B. ¥ =58,5s=4
C.X=62,5s=2

D. X =56,5s=10
8. Suppose the population is normal and the variance is unknown. If I test Ho: £=70 vs. Hy: £#70 and my test
statistic is -2.85 for n=16, then my p-value for this test will be:
A. 0.0044
B. 0.005 < p-value < 0.01
C. 0.01 <p-value <0.02
D. 0.02 < p-value <0.05
9. The standard error of the mean for a sample of 100 is 30. In order to cut the standard error of the mean to
15, we would
A. increase the sample size to 200.
B. increase the sample size to 400.
C. decrease the sample size to 50.
D. decrease the sample size to 25.
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10. The probability distribution shown below describes a population of measurements.
x | o 2 4
P(X=x) | 1/3 1/3 1/3
Suppose that we took repeated random samples of =2 observations from the population described above.
Which of the following would represent the sampling distribution of the sample mean?
A.

x 0 1 2 3 4
P(X=%) | 1/9 2/9 3/9 2/9 1/9

B. .
x 0 1 2 3 4
PX=x) | 1/5 1/5 1/5 1/5 1/5

C.
% 0 1 2 3 4
PX=%) | 29 29 19 29 219

D.
x 0 2 4
P(X=x) | 1/3 1/3 1/3
11. In a controlled laboratory environment, a random sample of 10 adults and a random sample of 10
children were tested by a psychologist to determine the room temperature that each person finds most
comfortable. The data are summarized below:
Sample mean  Sample variance
Adults 25.5C 1.39
Children 23.5C 0.77
Find the standard error of the estimate for the difference in mean comfortable room temperatures between
adults and children.
A.1.08
B. 1.0392
C.0.216
D. 0.4648
12. Given Hy: 170 vs. Hy: ££70, and p-value = 0.033, What conclusion would you draw at the 0.01 level of
significance? :
A. Accept Hy
B. Fail to reject Hp
C. Reject Hy
D. Not sufficient information to decide A EEJL 1) @ %.EJ J“
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13. The time between landings of airplanes at the Taoyuan airport follows an exponential distribution with a
mean of 30 seconds. Find the probability that there will be between a 15 second and a 45 second gap
between landing at the Taoyuan airport. (Note: e = 2.7183)

A. 0.6065
B. 0.2231
C. 0.8297
D. 0.3834

14. Assume that (X;, X2, X3) is a random sample collected from a population with mean 4 and variance o,
Consider three point estimators of 1z fl; = X5, fi, = (X; — X, + X3) and flz = (X + 2X, + X;3)/4.
Which of the following statements is correct?

A. 24, fl, and fi; are all unbiased.
B. A,, fi; and fi; are all biased.
C. fi; is more efficient.

D. 1, is more efficient.

15. Which of the following is an appropriate null hypothesis?

A. The sample mean is not larger than 10,

B. The sample mean is larger than 10.

C. The population mean is larger than 10.

D. The population mean is not larger than 10.

16. For a given sample size n, if the level of significance  is increased, the power of the test

A. will decrease.

B. will increase.

C. will remain the same.
D. can not be determined.

17. The test for the equality of two population variances is based on

A. the difference between the two sample variances.

B. the difference between the two population variances.

C. the ratio of the two sample variances.

D. the difference between the sample variances divided by the difference between the sample means.
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18. Which of the following components in an ANOVA table are not additive?
A. Sum of squares
B. Degrees of freedom
C. Mean squares
D. It is not possible to tell. v
19. The principal focus of the control chart is the attempt to separate special or assignable causes of variation
from common causes of variation. What cause of variation can be reduced only by changing the system?
A. Common causes
B. Special or assignable causes
C. Total causes
D. None of the above.
20. In performing a regression analysis involving two numerical variables , we are assuming
A. the variances of X and Y are equal.
B. that X and Y are independent.
C. the expected value of Y for each X value is the same.
D. the variation around the line of regression is the same for each X value.
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Part II Workout Problems: (50 pts) JEBISEFHFEELEIETEANES -
There are three problems. Write clearly on the answer sheet and mark your answers.
1. Let X, ¥, and Z be uncorrelated random variables with variances oZ, of,and o7, respectively. Let
U=Z+X and V=Z+Y
(1) Find Cov(U, V). (4 pts)

(2) Find pyy. (4 pts)
2. The average time a professional baseball player used to take to run from home base to first base was 3.79
seconds. Last yeat, he underwent repair surgery due to a knee injury while baserunning. Although he has

now fully recovered, the coach suspects that the professional baseball player's baserunning speed is not up

to the past level and wants to conduct a hypothesis test.

(1) Please state the null hypothesis and alternative hypothesis. (3 pts)

(2) After setting the significance level to 0.05, the coach decides to conduct 4 baserunning tests from home
base to first base. What test statistic should he choose? Please also describe the conditions of use and
sampling distribution. (6 pts)

(3) Please describe the rejection region. (3 pts)

(4) The baserunning times are recorded as 3.87, 3.78, 3.91 and 4.04. What is the value of the test statistic?

(3 pts)
(5) What is the conclusion about this test? (3 pts)
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3. A model relating a person’s wage (wage) to observed education (educ) and other unobserved factors (u) is
specified as
wage = B, + fieduc + u,
where wage is measured in dollars per hour and educ is years of education.
(1) Please state the population regression function. (3 pts)
(2) The following table contains the years of education and wages per hour for 8 labors. Please estimate
the relationship between wage and educ using OLS. (4 pts)

labor 1 2 3 4 5 6 7 8

wage 16 20 20 18 22 24 30 26

educ 12 12 14 14 16 16 18 18
(3) Please complete the following ANOVA table. (4 pts)

Source DF SS MS F Pr>F
Model (a) (d) ® (h)  0.002599
Error ®) 28.4 ()

Corrected Total  (c) (e
(4) Find the coefficient of determination, RZ. (3 pts)
(5) Please test the utility of the model, i.e. to test Hy: £=0 vs. Hy: £i20.
(a) Describe the model assumptions needed. (4 pts) ‘
(b) What test statistic should be chosen? Please also describe the sampling distribution. (3 pts)
(c) What is the value of test statistic? (3 pts)
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0 z
e o e T e _ -
z .00 lL .01 I .02 .03 [ .04 .05 .06 .[ .07 .08 .09
.0 0000 : .0040 ; .0080 0120 ¢ .0160 0199 0239 | .0279 .0319 0359
1 0398 | 0438 , 0478 . 0517 . 0557 0596 . .0636 i .0675 .0714 .0753
2 P0793 . 0832 ! 0871 , .0910 0948 0987 + 1026 ' 1064 1103 1141
3 | JA179 0 1217 ;1255 0 1293 ! 1331 ! 1368 ¢ 1406 | 1443 1480 1517
A4 bo1554 1 1591 ¢ 1628 ;1664 i .1700 1736 0 1772 ¢ 1808 1844 1 1879
5 P1915 ¢ 1950 1985 - 2019 ! 2054 ) 2088 ' 2123 | 2157 i 2190 2224
f ‘ ‘ : ‘ | P !
.6 | 2257 1 2291 1 2324 ;2357 & 2389 i 2422 ; 2454 | 2486 2517 2549
7 i 2580 ;2611 2642 . 2673 2704 | 2734 é 2764 | 2794 2823 | 2852
8 {2881 i .2910 ‘ 2039 2967 i 2995 3023 : 3051 ; .3078 t 3106 | 3133
9 I 3159 ! 318 | 3212 | 3238 . 3264 ! 3289 | 3315 | 3340 3365 .3389
1.0 | 3413 | 3438 | 3461 . 3485 " 3508 ! 3531 - 3554 E 3577, 3599 3621
| ! i - i | | = !
11 i 3643 1 3665 | 3686 3708 ° 3729 ;. 3749 3770 b 379 .3810 .3830
12 . 3849 3869 | 3888 , 3907 b3925 : 3944 . 3962 3980 @ 3997 4015
1.3 | 4032 4049 | 4066 | 4082 | 4099 4115 4131 i 4147 V4162 4177
14 I 4192 ¢ 4207 ' 4222 1 4236 | 4251 [ 4265 1 4279 | 4292 | 4306 .4319
15 | 4332 1 4345 | 4357 ¢ 4370 4382 | 4394 4406 | 4418 } 4429 4441
| : : ' ! | !
1.6 i 4452 . 4463 | 4474 . 4484 4495 | 4505 I 4515 4525 | 4535 i .4545
17 I 4554 ¢ 4564 | 4573 - 4582 4591 | 4599 4608 | 4616 | 4625 | 4633
1.8 I 4641 4649 | 4656 4664 4671 | 4678 4686 | 4693 | 4699 .4706
19 | 47113 . 4719 | 4726 . 4732 . 4738 | 4744 4750 © 4756 | 4761 4767
20 I 4772 ¢ 4778 @ 4783 . 4788 | 4793 1 4798 | 4803 :  .4808 l 4812 1 4817
' | : ' ' ' : t H
i N i ' .
21 1 4821 ! 4826 : 4830 , 4834 - 4838 4842 1 4846 | 4850 { 4854 | 4857
22 4861 i 4864 : 4868 4871 | 4875 4878 4881 | 4884 , 4887 i .4890
23 | 4893 @ 4896 1 4898 ' 4901 i 4904 4906 2 4909 | 4911 | 4913 | .4916
24 ( 4918 4920 1 4922 4925 4927 . 4929 4931 | 4932 | 4934 | 4936
2.5 i 4938 ¢ 4940 . 4941 . 4943 4945 4946 4948 . 4949 | 4951 | .4952
i i i : ' . ! i |
2.6 I 4953 4955 : 4956 . 4957 ¢ 4959 4960 . 4961 [ 4962 | 4963 | 4964
2.9 Y4965 | 4966 4967 | 4968 .4969 4970 4971 | 4972, 4973 1 4974
2.8 (4974 ¢ 4975 . 4976 4977 - 4977 4978 4979 4979 , 4980 ; .4981
29 . 4981 ° 4982 . 4982 .4983 4984 | 4984 | 4985 | 4985 , 4986 ! .4986
3.0 ; 4987 ¢ 4987 : .4987 4988 - 4988 | 4989 - 4989 .4989 ’ 4990 ¢ 4990 |
X : i ! | ' ; |
31 i 49903 49906 . .49910 , 49913 49916 49918 49921 | 49924 ;49926 @ 48829 |
32 49931 . 49934 49936 , 49938 49940 i 49942 49944 . 49946 | 49948 | 49950 !
33 49952 49953 ¢+ 49955 .  .49957 .49958 i 49960 49961 ' 49962 . 49964 | 49965 .
34 .49966 49968 . 49969 © 49970 49971 | 49972 . 49973 49974 | 49975 | 49976
35 49977 ;49978 49978 . 49979 - .49980 : .49981 . .49981 | 49982 ' 49983 ;. .49983 !\
! . ! ; ; i
3.6 49984 49985 - 49985 .  .49986 49986 | 49987 ¢ 49987 @ .49988 I 49988 | 49989
37 .49989 49990 . 49990 - 49990 49991 ' 49991 49992 ' 49992 ‘ 49992 | .49992
3.8 .49993 49993 1 49993 - 49994 49994 49994 49994 | 49995 49995 | 49995
~ 39 .49995 49995+ .49996 .49996 .49996 49996 .49996 - .49996 .49997 ! .49997 .

f;.;lb@%-p’e& ng
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Table (1]

£

Degrees of ‘ l ‘
Freedom t100 toso , tozs ! toto to0s ! too1 10005 '
N : e b e } i e
1 3.078 6314 | 12706 ' 3181 | 63657 | 31831 | 63662
2 1.886 2.920 ! 4,303 : 6.965 H 9.925 ! 22.326 ! 31.598
3 1.638 2.353 i 3.182 ! 4.541 : 5.841 : 10.213 | 12.924
4 [ 1533 2132 1 27116 ' 341 1 4604 uB 8.610
s 1476 5015 +  2sn ) 336 | 402 ! 5893 | 6.869
6 1.440 1.943 A 2.447 ' 3.143 3.707 X 5.208 : 5.959
7 1415 1.895 | 2.365 ! 2.998 i 3.499 X 4,785 i 5.408
8 ; 1397 1.860 l 2.306 ! 2.896 i 3.355 ! 4,501 i 5.041
9 ! 1.383 1.833 ! 2.262 ) 2.821 H 3.250 ! 4.297 : 4.781
10 1372 1.812 ! 2228 ; 2.764 ; 3.169 4.144 ' 4.587
1 1.363 ; 1.796 v 2201 \ 2.718 ! 3,106 4.025 : 4.437
12 1.356 H 1.782 : 2.179 : 2.681 ! 3.055 i 3.930 ' 4318
13 1.350 1771 ! 2.160 i 2.650 i 3.012 | 3.852 f 4.221
14 I 1.345 1761 2.145 ! 2.624 i 2.977 ! 3.787 ! 4.140
15 ; 1.341 1.753 2131 2.602 2.947 : 3.733 : 4.073
16 bo1337 1.746 2120 ¢ 2583 | 20 3686 4.015
7 i 1333 1740 2110 ¢ 2567 | 2898 . 3646 - 3965
18 ! 1.330 1.734 : 2.101 2.552 i 2.878 ; 3.610 i 3.922
19 ! 1328 | 1.729 i 2.093 2.539 : 2.861 : 3.579 i 3.883
20 135 L o1ms | 2086 258 ¢ 2845 . 3552 1 3850
21 : 1.323 i 1.721 i 2.080 ! 2.518 : 2.831 : 3.527 ' 3.819 i
22 . 1321 1.717 i 2.074 : 2.508 ; 2.819 3.505 3.792 '
23 ! 1.319 l 1714 : 2.069 ! 2.500 ; 2.807 3.485 ! 3.767 '
24 X 1.318 ! 1711 ' 2.064 ‘ 2.492 : 2.797 3.467 : 3.745 :
25 ! 1.316 ! 1.708 2.060 1 2.485 ! 2.787 ' 3.450 i 3,725 )
26 ) 1.315 E 1.706 2.056 ) 2479 : 2.779 ! 3.435 i 3.707 ;
27 ; 1.314 1 1.703 } 2.052 2473 ! 2.771 . 3.421 i 3.690
28 | 1313 ! 1.701 : 2.048 2.467 i 2.763 . 3.408 ! 3.674 i
29 1311 | 1.699 2.045 2.462 ! 2.756 . 3.396 : 3.659 :
30 1310 i 1.697 2.042 2.457 ; 2.750 3.385 ! 3.646 §
40 | 1.303 ! 1.684 ; 2.021 ' 2.423 2.704 ; 3.307 ; 3.551
50 | 1.299 ! 1.676 ; 2.009 ; 2.403 2.678 . 3.261 : 3.496
60 | 1.296 1.671 . 2.000 2.390 2.660 ; 3.232 : 3.460
70 ; 1.294 : 1.667 1.994 2.381 2.648 ; 3.211 : 3.435
80 ! 1.292 1.664 1.990 2.374 2.639 i 3.195 i 3.416
90 i 1.291 : 1.662 1.987 2.369 2.632 3.183 ' 3.402
100 | 1.290 . 1.660 1.984 2.364 2.629 3174 : 3.390
120 1 1.289 1.658 1.980 2.358 2.617 3.160 3.373 ‘
150 i 1.287 1.655 1.976 ! 2.351 2.609 3.145 3.357
o : 1.282 1.645 1.960 [ 2.326 2.576 ! 3.090 3.291 {




