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Part T E£25(50%)
I-1.( ) Denote that Pr()) is the probability of an event occurring. If events A and B are two independent
events, Pr(4)#0 and Pr(B)+0, which of the following statements is NOT correct?

(A) Events A and B are also exclusive.

(B) Pr(AU B)=Pr(4) + Pr(B) - Pr(A) x Pr(B).
(C) Pr(4|B)="Pr(4).

(D) Pr(B|A4)=Pr(B).

(E) Pr(ANB)#0

I-2.( ) The products in a factory are produced by two machines M, and M, with known proportions Pr(M,)=70% and
Pr(M,) =30% . The products produced by these two machines are sometimes flawed and the probabilities of
two machines produce nonconforming products are Pr(produce nonconforming product |M)=15% |,

Pr(produce nonconforming product | M, ) = 5% . If a product is found flawed, what is the probability this product

was produced by machine Mll‘?
(A) 10.5% (B) 87.5% (C) 30% D) 70% (E) 12.5%.

I-3.( ) A random variable X ~ Exp(8). Given that Pr(X >15)=0.223, what is the conditional probability
Pr(X >30| X >15)?
(A) 0.0223 (B) 0.158 (C) 0.223 D) 0.777  (E) 0.95.

I-4.( ) A random variable Y ~ f(y) where f(y) is the probability density function. Which of the following

distribution has the largest expected value of ¥, E(Y) ?
(A) f(»N=1/10,ye[0 10].

(B).foo=§xe7;y>o
1 Yy

C = xe 2, y>0
© s 16><1"(4)Xy xe 2, y>
1 (}"9)2
(D) f(y)=\/50_7txe % ,yeR
1 (y-15)

(E) f(y):mxe 100 ,yeR

I-5.( ) Which of the following distribution has the largest variance of the random variable, Var(X) ?
(A) X ~ Poisson(A=3)
(B) X ~ Binomial(n =10, p =0.35)
(C) X ~Geo(p=0.45), where Pr(X =x)=p(l-p),x=123,..

N- N
(D) X ~ Hypergeometric(N =30,r =15,n=10), where Pr(X =x)= (rj[ rJ / ( j and N is the number
x)\n—x n

of elements in the population, 7 is the number of trials, and r is the number of elements in the population

labeled success.
(E) X~N(u=10,0=1.673).
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I-6.( ) Assume that there are 40% (true proportion, p) of a firm’s orders come from first-time customers. An
analyst decides to take a random sample of 400 orders to estimate the proportion of first-time
customers. What is the approximate probability that the sample proportion 7 will be between 35%

and  50%2
(A) ®(-2.04)  (B) D4.08)-D(-2.04) (C) ®(4.08) (D) 1-D(-2.04)  (E)1.00.

I-7.( ) An electronical device has lifetime following an exponential distribution, f(x) =%xe7, x>0, with

mean lifetime 2,000. An engineer takes a random sample of such device with sample size 400 and
calculates the sample average, ¥ . By central limit theorem, one may assume that the approximate
sampling distribution of X is?

(A) % ~ Exp(6=400) (B) ¥~ Exp(6 =2000) (C) ¥~ N(u=2000,c =100)

(D) % ~N(z=2000,0=400)  (E) ¥~ N(u=2000,0=2000).

iid
I-8.( ) Given that x, ~N(u,0), which of the following statements about an unbiased estimator of parameters

is correct?
(A) Unbiased estimator for parameter x4 is unique.

(B) When the sample size increases, the variance of any unbiased estimator of x should get smaller.

(C) (n—1)8*/n is an unbiased estimator for &*.
(D) (x,+x,+x;)/3 isan unbiased estimator for .

(E) An unbiased estimator is automatically being a consistent estimator.

1-9.( ) Data were collected on the amount spent by customers for lunch at a restaurant in Tainan. The manager
would like to find the confidence interval estimate of the meah amount spent for lunch by using

X *z,, X (a/ ) (confidence level 1—« ). Based upon past studies, the standard deviation is known

with o= $20. Which of the following experimental design would result in the shortest length the
obtained confidence interval? :

(A) (n,1-a)=(81, 95%) B) (n,1-a)= (81, 99%) (©) (n,i'—a)= (100, 99%)

D) (n,1-a)= (100, 95%) (E) (n,1—a)=(100, 90%).

I-10.( ) Following previous question I-9, if & is unknown but the manager still wants to find the confidence
interval estimate of the mean amount spent for lunch with confidence level 1—« . Based on the amount
spent by 25 customers, the sample mean is $250 and the sample variance S§” =361. Use the sample

standard deviation to estimateo; the confidence interval with 95% confidence level in this case is ?

@A) [100.9 399.0] (B) [210.7 289.2] ©) [243.7 2562]

(D) [248.4 251.5] (E) [242.1 257.8]
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Numbers in aach row of the table are values on a tdistribution with
(df} degrees of freedom for selected right-tail {greater-than) probabilities (o).
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Part II. Multiple Choice (50%)

Instructions: Draw a table like the following one on your answer sheets. The first row is for the number of

questions. Fill your answers in the second row. Each question is 5%.

U
o
w
(@)
~J
o0
O
—
<

Question 1 2

Answer

. Which of the following statements is not correct?
(A) The level of significance is the probability of making a Type I error when the null hypothesis is true.
(B) We make a Type I error if we reject the null hypothesis when the null hypothesis is true.
(C) We make a Type II error if we do not reject the null hypothesis when the alternative hypothesis is true.
(D)If we collect more data, the probability of rejecting the null hypothesis decreases.
(E) The sum of Type I and Type II errors is one when the null hypothesis is true.

. The ABC company produces icewine, labeled as 375 ml on its bottle. The quality controllers of the
company need to know if customers are getting less content than the statement. Suppose they are going to
conduct a test of a hypothesis based on recently produced samples; they should use
(A)atwo tailed test.

(B) a one tailed test with an alternative to the right.
(C) a one tailed test with an alternative to the left.
(D)either a one or a two tailed test is fine.

(E) None of the above.

. The life expectancy of a part produced by the current process resulting mean equals 100 hours and sample
variance 81 from 9 samples. A new improved process has mean 106.48 hours and sample variance 84
from 12 samples. Suppose we perform a hypothesis test to see if the new process has a longer life
expectancy than the current process; what is the p-value based on the observations?

(A) 0.0526 (B) 0.1052  (C)0.9474 (D) 0.8948  (E) None of the above.

. A car tire manufacturer claims their premium car tires last longer than those produced by its biggest
competitor. One experiment is designed to see if there is support for such a claim. Eight different luxury
car models were selected for the test. Eight tires produced by the manufacturer were randomly installed
on either the right or the left side of the front wheels of a car, and another eight tires were installed on the
rear wheels using the same method. The rest were the competitor’s tires. After each car had been driven
50,000 kilometers, the wear was measured. Which hypothesis test should they use for the experiment?
(A) two sample z-test  (B) two sample t-test ~ (C) paired t-test (D) test for two proportions
(E) completely randomized design ANOVA
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Questions 5 — 7: Consider the simple linear regression model y =, + Bx+¢&, £~ N(0,57). You are given

10 10 10 10 10 \
the following data: "y, =1000, > x =100, Y xy, =10020, Y x’=1005, Y y? =100100
j i i=1 i=l

& i=1 i=l i=1

5. The parameters to be estimated are:

(A) By, ®) 5. f.¢ (© 55,0 D) By, B 0° (E) By B> x

6. What is the ordinary least squares estimate of ,B, ?

(A)4 (B)4.25 (C)4.5 (D)4.75 (E) None of the above
7. What is the R2?
(A)0.7 (B)0.75 (©)0.82 (D) 0.85 (E) None of the above

Questions 8 — 10: The strength of the material is determined by two factors: A and B. There are three levels
for Factor A and four levels for Factor B. The balanced two-way ANOVA table of the experiment is given as

the following one with some missing values. The response of strength is y. We have » > > 2 =662, and
the average of y = 2. Complete the ANOVA table and answer the following questions. Note that the F-table is

not provided in the exam.

Source Sum of Squares Degrees of Freedom Mean Square F-value

A 44 , 11
B 90 15
Interaction SSAB
Error 96
Total SST 59

8. What is the value of SST in the table?

(A) 418 (B)422 (C) 658 (D) 662 (E) None of the above
9. What is the value of SSAB in the table? ,
(A) 168 B) 192 (C) 218 (D) 242 (E) None of the above

10. Which of the following conclusions is true given a =0.05?
(A)Factor A, Factor B, and interaction are all significant.
(B) Factor A and Factor B are significant. Interaction is not significant.
(C) Only Factor B and interaction are significant.
(D)Only interaction is significant.
(E) Cannot be determined without the F-table.
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Number in the
table represents

e T U

P(Z<12)

2 0.00 0.01 0.02 D.o3 1] 0.05 0.06 0.07 0.08 0.09
-3.6 | 0002 02 8001 oo £ao1 001 0001 .0001 0001 0001
-3.5 | 0002 0002 0002 .ooo2 0002 0002 £002 0002 0002 0002
-3.4 | 0003 .boo3 0003 0003 0003 0003 £003  .0003 0003 .boo2
-3.3 | 0005 0005 8005 ooes 0004 0004 0604 0004 0004 .0o03
-3.2 | 0007 .0007 0006 0006 08006 0006 0006  .0005 0005 0005
-31| 000 0003 0003 .0003 0008 .0OOB 0008  .0DOB 0007  .0OO7
=30 0013 0013 0013 0012 0012  0O11 fovy  po11T 0010 L0010
-28 ) 0019 .0018 0018 0017 0016 D016 0015 0015 6014 .0014
-28) 0026 .0025 0024 0023 0023 0022 002t 0021 0020  .0019
-2.7| 0035 0034 0033 .0032 0031 0030 0028 .0028  .0027  .0O26
-26 | 0047 0045 0044 0043 004t 004G 0039 0038 0037  .0O36
-25 ) 0062 0060 0059 .0057 005 0054 0052  .0051 0048 0048
-24 | 0082 0080 0078 0075 0073 0071 0068 .0068  .0066  .0064
-23| 0107 0104 0102 0039 0096 0094  .0OST  0DB9 0087  .0084
-22 | 6138 0136 0132 0128 Q015 0122 g¥is 016 0113 0110
=21 0179 0174, Q0170 0166 0162 0158 Q154 0150 0146 0143
-20 | 0228 .0222 0217 0212 8207 0202 ;7 0192 0188 0183
-19 | 0287 0281 0274 0268 0282 0256 0250 0234 0233 0233
-18| £3589 0351 0344 0336 0329 0322 @314 0307 0300 0294
17| 0446 0436 0427 0418 0408 04m 4392 0384 03n 0367
~1.6 | 0548 0537 0526 0516 0505 0435 0485 D475 04865 0455
-1.51 0668 0655 0643 0630 Q618 0606 4594 0582 8573 0559
-14| 0808 0733 0778 D764 0749 0735 0721 0708 {0694  .0GB1
-13 | 0968 .0951 0934 D318 2901 .0gas 0869 0853, 0838 0823
~12 | 1151 1131 JJ1¥2 1093 075 1056 1038 1020 .1603 .0985
-L1 | 1357 1335 1314 1292 27t 1251 1230 210 A190 1170
-1.0 | .1587 .1562 1539 1515 1492 1469 1446 1423 1401 1379
-09 ) 1847 1814 %788 1762 736 1711 1685 1660  .1635  .1611
-08 | 2119 2080 2061 2033 2005 1977 1949 1922 1894 1867
0.7 | 2420 .238% 2358 .2327 2296 2266 2236 2206 2177 2148
-06| 2743 2703 2676 .2643 26V 2578 2546 2514 2483 2451
-05( 308 3050 305  .2981 2946 2912 2877 2843 2810  .2776
04 3446 3403 3372 3336 3300 3264 3228 3192 3156 .31
-03 | 3821 3783 3745 3707 3669 3632 3594 3557 3520 3483
02 | 4207 4168 4129 4080 4052 4013 3974 3936 3897 3859
0.1 | 4602 4362 4522 4483 4443 4404 4364 4325 4286 4247
0.0 | 5000 4960 4820 4880 4840 4801 A761 411 4681
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