G 270 B AT A R 105 S EE D HEEAEHEE

R B oEEEHEZ
FHFE et A 1 0228 MR 23

F1IH -H#SH

¥ %E*%E% AHEAAERANEE - FREEBREE  REBEELFSE AT -

PART A __Choose the answer {60 points, 5 pts each)

1. Asample of 5 automobiles is shown in the following Table. Data show the size of the automaobile {compact,
midsize, or large), the number of cylinders in the engine, the city driving miles per gallon, the highway driving miles
per gallon, and the recommended fuel (diesel, premium, or regular). Which of the following description is False?

Car Size Cylinders City MPG Highway MPG Fuel

Audi A8 Large 12 13 18 Premium
Ford Focus Compact 4 24 33 Regular
BMW 328 Xi Compact 6 17 25 Premium
Toyota Camry Midsize 4 21 31 Regular
Volkswagen Jetta Compact 5 21 29 Regular .

a. Size and Fuel are categorical variables.

b. Cylinders, City MPG, and Highway MPG are quantitative variables,

¢. The measurement scale of Size is Interval.

d. The measurement scale of Cylinders, City MPG, and Highway MPG are Ratio.

e. The measurement scale of Fuel is Nominal.

2. Which of the following description is False?

a. Mean, Median, and Mode measure the location of a data set.

b. Percentiles and Quartiles measure the location of a data set.

c. Range, and Interquartile Range measure the location of a data set.

d. Variance and Standard Deviation measure the variability of a data set.

e. Coefficient of Variation indicates how large the standard deviation is relative to the
mean

Using the following information to answer the Questions 3 & 4.
According to the report, 3.5% of all full-time Taiwan undergraduate students studied abroad during the 2012-2013
academic year. Assume that participation records show female take 60% of the students who studied abroad during
the 2012-2013 academic year, but female take only 49% who didn’t participate.
Let A; = the student studied abroad during the 2012-2013 academic year

A; = the student did not study abroad during the 2012-2013 academic year

W = the student is a female student

M= the student is a male student

. Which statement is correct
. P(W] Ay} =0.0425

.P(W] Ay) =0.9775

. P(A;] W) =0.965

. P{A;| W)=0.49

. P{W)=0.49385

OO0 oo W

. Which statement is correct
P(A1] M) =0.97234

.P(M] Ay} = 0.40

P(A1NM]} = 0.49215

P(M) = 0.50615

P(M| A;) =0.49
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5. Consider a Poisson distribution with a mean of two occurrences per time period. Which of the following statement

is incorrect?
2Xeg™2

a. The appropriate Poisson probability function is por
b, The appropriate Poisson probability function to determine the probability of x occurrences in three time periods is
3%e3
x!
c. The probability of two occurrences in one time period is

2,2

21
6%e™6

d. The probability of six occurrences in three time period is m
8,4

)

e. The probability of five occurrences in two time period is

Using the following information to answer Questions 6& 7.

In an experiment, the scientists selected a sample of 65 objects from the local population of obése adults. From these,
experimenters randomly assigned 35 to the Atkins diet and 30 to the conventional diet. Does this experiment show,
with 0=0.05, that the Atkins diet is worth the extra effort and produces 5 more pounds of weight loss? The summary
of data is shown as the table.

Diet Program Number of Mean Standard
Samples Deviation
Atkins 35 15.00 12.06
Conventional 30 7.00 10.00
6. The most suitable hypothesis statement of this problem is
a. Hy:p, —pe <5 versus Hy:p, —pe >S5
b. Hy:ps —Ue =5 versus Hyip, —pc#5
c. Hy:p, —pe =5 versus Hyp, —pe <5

d. Hyip, ~pe <0 versus Hytp, —u.>0

@

Hy:pp ~He=0 versus Hy:p, —pe =0

7. The two-sample t test is applied to test the null hypothesis, and the t-statistic is
a. 0 < t-statistic< 1-

b. 1 < f-statistic< 2

c. 2 < t-statistic< 3

d. 3 < t-statistic< 4

e. 4 < t-statistic< 5

8. Identify the following mistakes as either Type 1 or Type Il errors. Which statement is correct?
a. A jury convicts an innocent defendant : Type Il error

b. A retailer fails to stock fashion items that become popular in the coming season : Type ietror
¢. A company hires an applicant who is not qualified for the position: Type il error

d. A diagnostic test fails to detect the presence of a serious virus infection: Type Il error

e. None of the above statement is correct.

Using the following information to answer Questions 8 & 10.
The diameter of a metal shaft used in a disk-drive unit is normally distributed with mean 0.2508 inch and standard

deviation 0.0005 inch. The specifications on the shaft have been established as 0.250010.0015 inch.
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9. What fraction of the shafts produced that conform the specifications? {Please use the appendix table A.}
a. 80% to 85%

b. 85% to 90%

¢. 90% 1o 95%

d. 95% to 98%.

e. above 98%

10. Suppose that we can re-center the manufacturing

process, perhaps by adjusting the machine, so that the process mean is exactly equal to the nominal value of 0.2500,
Then, by re-centering the process, we may increase the yield of the process to approximately

a. 80% to 85% :

b. 85% to 90%

. 90% to 95%

d. 95% 1o 98%

e. above 38%

11. A bank operates both a drive-up facility and a walk-up window. On a randomly selected day, let X= the proportion
of time that the drive-up facility is in use and Y= the proportion of time that the walk-up window is in use. Then the
set of possible values for (X, Y) is the rectangle D={(X, y): 0 <x <1, 0 £y <1}. Suppose the joint probability density

function of (X, Y) is given hy
6
f(x, y)=45
0, otherwise

Thus, the probability that neither facility is busy more than one-quarter of the time is between which following
interval?

a. [0,0.01]

b. [0.01, 0.02)

c. [0.02, 0.03]

d. [0.03, 0.04]

e. {0.04, 0.05)

(x+y%), 0£x<1,0<y<1

12. Consider the exponential probability density function as follows,
1.
f(x) = ge""’e forx=0

Which of following statement is_incorrect? The following values may help you to find out the answers.
e 1% - 0.8825, ¢ =0.7788, ¢ =0.6065, ¢ =0.4724, ¢* =0.4493,

g =0.3679

a. P(x <6)=0.5276

b. P(x <4)=0.3935

¢.P(x>2)=0.2212

d. P(1<x £6)=0.4101

e.P(x28)= 0.3679
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Part B Calculation (40 points

1. [30 points]

Three different varieties of tomato {H, Ife, and P} and four different plant densities (10, 20, 3G, and 40 thousand plants
per hectare) are being considered for planting in a particular region. To see whether either variety or plant density
affects yield, each combination of variety and plant density is used in three different plots, resulting in the data on
yields in following table.

Variety Planting Density {j)
{i} 10 20 30 40 X, X
H 10.5,9.2,7.9 12.8,11.2,13.3 | 12.1,12.6, 14.0 10.8,9.1,12.5 136.0 11.33
Ife 8.1, 8.6, 10.1 12.7,13.7,11.5 14.4,15.4, 13.7 11.3, 12.5, 14.5 146.5 12,21
P 16.1,15.3,17.5 | 16.6,19.2, 185 20.8, 18.0, 21.0 18.4,18.8,317.2 217.5 18.13
X 103.3 129.5 142.0 125.2 500
X 5, 11.48 14.39 15,78 13.91 13.89

(a} [6 points]

Please state the hypotheses to test two factors, variety, and planting density, and
the interaction, respectively.

(b} [24 points]

Please complete the following ANOVA table. Show the details that how you get  the numbers of column A, B, C, D, E,
FGH LLKLMN andO '

ANQVA
Source of Variation df Sum of Squares Mean Square F
Varieties A F | M
Density B G ] N
" . Interaction C 8.03 K Q
Error D 38.04 L
Total E H
The foliowing information may help you to complete the ANOVA table:
=7031.131.

ZZZ 2 _ T 2 1 2_
Xij =7404.80, =X =7-x500°= 6944.44,
i 36

2. [10 points]

36
Five observations taken for two variables follow.
X 4 6 11 3 16
¥i 50 50 40 60 30

(a) [5 points] Compute and interpret the sample covariance.
(b) [5 points] Compute and interpret the sample correlation coefficient.

%Zxﬁ =7272.042, %in
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Appendix Table A

Standard Normal Probabilities

Tetke entry fovr £ is the area Lndes the standard nomad cve
tothe feft of 2.
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