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— » Multiple Choices (Only one choice is correct!)
1. (5%)For the three distributions, Poisson, Exponential(Exp), and Gamma, one and
only one of the following statements is correct. Which one?
. the expected values of Poisson and Exponential distributions are the same.
Gamma (3, ) = Exp(A)+ Exp(A)+ Exp()), as time goes on.
The standard deviation of Poisson distribution is equal to the expected value of
Poisson distribution.

oo

o

. The exponential distribution is often referred to the number of occurrences of an
event over a specified interval of time.
2. (5%) For testing the equality of two populations’ variances, what is the correct
procedure of the following actions?
A. Reject Hy if p-value < a
B. Compute the test statistics F=(variance from sample 1/variance from sample 2)
C. Check if these two populations are normally distributed
D. Setup the null and alternative hypotheses
E. Selecting an appropriate significance level, a
aDEBAC
b.EDABC
¢.BCAED
d.CDEBA

.+ Calculation and Terminology

1. (10%) Three machines A, B, and C produce respectively 60%, 30%, and 10% of the
total number of items of a factory. From previous record, the percentages of the
defective output of these machines are 2%, 3%, and 4%, respectively. Suppose an
item is selected at random and is found defective. What is the probability that the
item was produced by machine A?

2. (14%) An electrical firm manufactures a product that has a life time that is normally
distributed with a mean of 800 hours and a standard deviation of 40 hours. For the
quantity of 1,000 in this product, how many will have life times between 778 and.
834 hours?

3. (16%) An estimator can be defined as a rule that tells how to calculate the value of
an estimate based on the measurement contained in a sample. We often want to use
an unbiased estimator for a point estimation, what exactly the meaning of
“unbiased” ? Please explain it by example without equations.
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=~ If we are going to test whether it is appropriate to assume that the lifetime of the batteries
manufacturing by a company follow a triangular distribution as shown in the following

figure. Suppose that the lifetimes of 100 batteries are tested and recorded for identifying
the assumption.

1. (3%) Formulate the null hypothesis.

2. (3%) Let interval [10, 20] be divided into d subintervals for hypothesis testing. ~Give the
upper bound of d, and explain.

3. (8%) If d = 5, specify subinterval boundaries and state the p
test statistic.

4. (3%) After calculating the test statistic, by the critical value approach, how to know
whether the Jifetime of the batteries can be assumed to follow the triangular distribution?

£(x)

for calculating the

10 15 20

[79 » Six leaves of some kind of plant are collected from each one of five different locations.
The mean and standard deviation of the length of the leaves are summarized in the
following table. The ANOVA will be used to determine whether the mean lengths of the
leaves from different locations are sngggﬁcan(lx dlfferen! under a95% conﬁdence level.

Location 1
Mean 13.68 ]5.95 13,67 14.73 13.08
St. Dev. 1.197 1.167 0.816 0.940 0.479
1. (2%) Formulate the null hypothesis.
2. (6%) What are the necessary assumptions for this hypothesis testing?
3.(6%) Construct the ANOVA table.

F - Suppose that the production amount (denoted by x with unit thousand tons) for some kind
of fuit can be used to predict its price (denoted by y with unit NT$ per kilogram). Ten
observations for x and y are given in the following table.

x | 14 6.6 7.0 3.1 0.4 0.5 52 9.8 2.5 7.5
917 672 686 828 96.6 976 735 ] 52.8 857 61.5_.
1. (5%) Derive a linear ion line to i the between
amount and price and interpret f“d i dinterpret it
fficient of determination and i
g’ (i;/:/:)c:?l;:‘:?:atzef}f n‘ull hypothesis and calculate the tesl statistic for the test of
significance. . .
4. (3‘7}5.:) Develop 295% confidence interval esti '
800 tons. ; i ce when production amount is
5 (‘Js";:) Develop a 95% confidence interval estimate of price when p

1,900 tons.

mate of mean price when production amount
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STANDARD NORMAL DISTRIBUTION

Area or
probubility

0 B 3944,
z F N )
o 0040 0120 0199 029 09 0319
! 0438 0517 0596 063% 0675 0714
2 0832 10 0987 102 1064 L1103
3 1217 1293 1368 1406 4431480
4 1593 1664 176 T2 808 e
E] 1950 2019 2088 225 2157 290
6 291 357 42 ase a6 2517
7 2673 23 276 2794 2873
8 2 2967 302330503078 3loe
9 3186 238 329 35 30 3365
10 438 485 3B s a5 a5
1 3665 3708 A9 AT 379 3810
12 2869 3907 0843962 3980 3097
13 4049 4082 SUS 43 a4 e
14 4207 a6 AS 429 4292 4306
15 4xs 470 A8 aa6 I8 4429
16 4463 484 4305 4515 as2s  asys
17 4364 4582 4599 4608 4616 4625
18 4649 4664 4678 ag86 4693 4699
19 479 an2 AME 4150 @156 460
20 478 4788 4198 4803 AR08 4g12
2 4826 a9 4842 4sd6 4850 .asS4
22 486 4871 45 8Bl 48B4 ase7
23 4896 4901 %00 4909 4911 4913
24 918 4920 4925 4020 493 a9n a9k
25 4938 4940 4943 4946 4948 949 95
26 4953 a9ss 4957 960 4961 4962 4963
21 4965 4966 4968 S0 49T 49 4om
28 a9 975 4977 4983979 4979 4980
29 981 498 4983 984 4985 4985 L4986
30 4987 498 4988 4989 498 4989 9%

(3 8 17547 48 ) o s A )

Entries in the table give the arca under
the curve between the mean and < stan-
dard deviations above the mean. For
example, for = = 125 the area under
the curve between the mean and < is
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1 DISTRIBUTION
4 or
probabilicy Entries in the table give 1 values for an
area or probability in the upper tail of
the ¢ distribution. For example, with 10
N degrees of freedom and 2 .05 area in the
o P upper tail, 15 = 1.812.
Degrees Arez in Upper Tail
of Freedom 20 0 05 025 ) 005
1 1376 12706 61650
2 1081 9925
3 978 5841
4 941 460
5 920 4032
6 %06 3707
7 496 3499
8 889 3355
9 883 3250
10 579 3169
1 876 3106
1 873 305
n 870 3012
1 868 20m
866 2907
865 2901
863 2898
862 2678
861 2861
860 26845
859 2831
858 2819
858 2607
857 2797
856 2787
856 2779
855 2771
855 2763
854 2756
0 854 2750
W0 851 2704
50 849 267
0 848 2660
b 46 2639
i s 262
- 842 257




