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1. A researcher has collected the following sample data.
5 12 6 8 5
6 7 5 12 4
The 75th percentile is

A7
B.7.5
C.8
D.9

2. The table below shows the population growth rate of a city for the years 2008 through 2012.
Population
Growth Factor
2008 {0.8923
2009 [1.0587
2010 [1.1934
2011 11.2345
2012 {1.0995
What has been the average growth rate of the city form year 2008 to 2012?
A. 8.88%
B. 13.54.%
C. 12,34%
D. 1.088%

Year

3. The random variable X is the number of occurrences of an event over an interval of ten minutes. It
can be assumed that the probability of an occurrence is the same in any two time periods of an equal
length. It is known that the mean number of occurrences in ten minutes is 4. The probability that there
are 3 occurrences in five minutes is

A. 0.1804
B.0.1721
C.0.1126
D. 0.9107

4. (Continued with problem 3) What is the standard deviation of X ?
A.2.
B.5
C.3
D. 16

5. The following table shows part of the probability distribution for the number of boats sold daily at Boats
HRAFHE A M
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Unlimited. It is known that the average number of boats sold daily is 1.57.
)
0.20
0.30
0.32
277
0.05
0.02
Which of the following is the correct variance?
A. variance = 1.5092
B. variance = 1.8903
C. variance = 1.4051
D. variance = 1.6881

U\-l:-b)[\)o—-oN

6. The average life expectancy of dishwashers produced by a company is 6 years with a standard deviation of 8
months. Assume that the lives of dishwashers are normally distributed. If 155 of this year's dishwasher
production fail operating in less than 4 years and 4 months, then how many dishwashers were produced this
year? (Zz,49=0.0064, Zz,39:0.0084, Zz,59=0.0048) ’

A. 24200 -
B. 34000
C. 29000
D. 40400

7. From a population that is not normally distributed and whose standard deviation is not known, a
sample of 6 items is selected to develop an interval estimate for the mean of the population (x). Then,
which of the following is correct? '

A. The normal distribution can be used.

B. The t distribution with 5 degrees of freedom must be used.
C. The t distribution with 6 degrees of freedom must be used.
D. The sample size must be increased.

8. A machine that produces a major part for an airplane engine is monitored closely. In the past, 10% of
the parts produced would be defective. With a .95 probability, the sample size that needs to be taken if
the desired margin of error is .04 or less is (Zo.025=1.96)

A.110
B. 111
C.216
D.217

9. Two thousand numbers are selected randomly; 960 are even numbers. At the .10 level of significance
using the p-value approach, test the hypotheses Ho: p = 0.5. vs. Hi: p # 0.5. What is the range of p-
value? (Zo.0s=1.645, Z.025=1.96)

A. p-value > 0.10

B. 0.025 < p-value <0.05

C. .0.01 <p-value <0.025

D. 0.05 <p-value <0.1

10. Ho: p= 120 vs. Hi: p# 120 are used to test whether a bath soap production process is meeting the
standard output of 120 bars per batch. Use a 0.05 level of significance for the test and a planning
value of 5 for the standard deviation. If the mean output drops to 117 bars per batch, the firm wants to
have a 98% chance of concluding that the standard production output is not being met. How large a
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sample should be selected? (Zg,02=2.05)
A. 44
B. 45
C. 46
D. 47

11. In national public opinion polls for interval estimation conducted by large professional organizations,
what is the margin of error most commonly adopted?

A. 0.01 ~0.02
B. 0.02 ~0.03
C.0.03 ~0.04
D. 0.04 ~ 0.05
12. The table below gives beverage preferences for random samples of teens and adults.
Teens Adults Total
Coffee 10 40 50
Soft Drinks 30 20 50
40 60 100

We are asked to test for independence between age (i.e., adult and teen) and drink preferences. What
is the value for the test statistic?

A.5.991

B. 7.815

C. 14.067

D. 16.67

13. Consider the following information.
SSTR = 6750 Ho: p1 =po =3 = pa
SSE = 8000 H,: At least one mean is different
n=5 is selected from each population and the null hypothesis is to be tested at the 5% level of
significance (table value F3,16;0.0s = 3.24). The null hypothesis
A. should be rejected
B. should not be rejected
C. was designed incorrectly
D. cannot be tested

14, Regression analysis was applied between sales data (y in $1000s) and advertising data (x in $100s) and the

following information was obtained.

Y=12+18x

n=17 SSR=225 SSE=75 Sb =.2683

The F test statistic computed from the above data is

A. 43
B. 45
C. 48

D. 50

15.Given the data for two variables, X and Y.

xi 16|11 ]15]18 |20

Yi|6]8 |12]20 |30
Which of the following is correct?
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A. b1=1.5873
B. E(y) =-6.045 + 1.32x
C. bo=-6.022

D. none is correct

16. The following information regarding a dependent variable (y) and an independent variable (x) is
provided as follow.
Y X

4 2
3 1
4 4
6 3
8 5
It is known that SSE=6 SST = 16. Then, the least squares estimate of the y-intercept is
Al

18. In a regression analysis, the regression equation is given by y = 12 - 6x. If SSE =510 and SST =
1000, then the coefficient of correlation is

A.-0.7

B.+0.7

C. 0.49

D. -0.49

19. Regression analysis was applied between sales data (y in $1000s) and advertising data (x in $100s)
and the following information was obtained.

Y=12+1.8x

n=17

SSR =225

SSE =75

sbh1 = .2683

Then, the ¢ statistic for testing the significance of the slope is
A.1.80
B. 1.96
C.6.71
D. 0.56
20. A measure of identifying the effect of an unusual x value on the regression results is called

A. Cook’s D
B. leverage
C. odd ratio

D. unusual regression
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21. In order to test for the significance of a regression model involving 3 independent variables and 47
observations, the numerator and denominator degrees of freedom (respectively) for the critical value
of I are

A.47and 3
B. 3 and 47
C.2and 43
D. 3 and 43

22. The following estimated regression equation was developed relating yearly income (y in $1000s) of

30 individuals with their age (x1) and their gender (x2) (0 if male and 1 if female).
Y =30+ .7x1 +3x2 Also provided are SST = 1200 and SSE = 384. At the 5% level the F table value
is F2,27.0.0s=3.35; then, the model

A. is significant

B. is not significant

C. would be significant if the sample size was larger than 30

D. has significant individual parameters.

23. Use the computer output shown below to choose the correct answer, at a .05 level of significance.
ANOVA

df SS MS F Significance F
Regression2 118.8474 59.4237 40.9216 0.0000
Residual 9 13.0692 1.4521
Total 11 131.9167

Standard

Coefficients Error tStat  P-value
Intercept 118.5059 33.5753 3.5296 0.0064
(x1) -0.0163 0.0315 -0.5171 0.6176
(x2) -1.5726 0.3590 -4.3807 0.0018

A. the model is not significant

B. x) is significant and no evidence that x3 is significant
C. no evidence that x; is significant while x is significant
D.n=11

24. (Continued with problem 23) What is the value of the coefficient of determination?

A.0.8
B. 0.7
C.0.1
D. 0.9

25. In a regression analysis involving 20 observations and five independent variables, the following
information in the ANOVA table was obtained. Which of the following answers is correct?

ANOVA

df SS MS F
Regression ? ? ? ?
Error (Residual) ? ? 30
Total 990

HAEFEEA4E
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A.F=36
B.F=3.8
C. SSR =420
D.MSE=114
26. Provided with the standardized residuals plot as follow, please choose the correct answer.
W Residuals vs Fits for Scoring Ave. :—\:—TF
Versus Fits . -
(response is Scoring Ave.)
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A. the standardized residual plot supports all the four assumptions about g
B. the plot does not seem to indicate existence of outliers

C. the variance of the residuals appear to increase for larger fitted values
D. the plot seems to violate the assumption that E(g) = 0

27. In Durbin-Watson test the null hypothesis Ho is
A.Hp:pzo

B.Ho:p=o

C. Ho: p=1

D.Hp:p=0

28. In the test of autocorrelation which of the following is correct?

A. the error terms are modelled as € ;=0 €1

B. autocorrelation means successive error terms are automatically correlated
C. the error terms are modelledas €t=p €¢1 + 2z
-D. none of the above is correct

29. A variable such as z, whose value is z = x1x2, is added to a general linear model in order to account
for potential effects of two variables x1 and x2 acting together. This type of effect is

A. called multiplicative effect

B. called interaction effect

C. called dual choice effect

D. called binary choice effects

30. When dealing with the problem of non-constant variance, the reciprocal transformation means using
A. 1/x as the independent variable instead of x
B. 1/x* as the independent variable instead of x
C. 1/y? as the dependent variable instead of y
D.1/y as the dependent variable instead of y
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31. A data set consisting of 7 observations of a dependent variable y and two independent variables x;

(8]
[\

33.

34.

35.

36.

and x> was used in a regression analysis. Using x) as the only independent variable, the following
function is provided.

=.408 + 1.338x;
The SSE for the above model is 39.535.
Using both x; and x; as independent variables yields the following function.

¥ = 805+ .498x - .477x2
The SSE for this function is 1.015.
Then, the F test statistic cquals
A.151.8
B. 39.535
C.1.015
D. 38.52

B. 58.9
C.61.0
D. 65.5

Which of the following smoothing constants would make an exponential smoothing forecast
equivalent to a naive forecast?

A. 0.0

B. 0.1

C.0.5

D. 1.0

In stepwise regression procedure, how would you decide which variable to enter or leave the model?
A. a variable which is outside the model but with the largest p-value is to enter the model
B. a variable which is inside the model but with the largest p-value is to leave the model
C. a variable which is inside the model but with the smallest p-value is to leave the model
D. none of the above statements is correct

If the estimate of the trend component is 158.2, the estimate of the seasonal component is 94%, the
estimate of the cyclical component is 105%, and the estimate of the irregular component is 98%, then
the multiplicative model will produce a forecast of

A.1.53

B. 1.53%

C. 153.02

D. 153,020,532

Below you are given the first five values of a quarterly time series. The multiplicative model is
appropriate and a four-quarter moving average will be used.

Year Quarter Time Series Value Y;
1 1 36
1 2 24
1 3 16
1 4 20
2 1 44

FRAHE
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An estimate of the seasonal-irregular component for Quarter 3 of Year 1 is
A. 0.64
B. 1.5625
C.5.333
D.0.3

37. The quality control manager requested a producer’s risk of 0.1 when po was 0.03 and a consumer’s
risk of 0.2 when p1 was 0.15. Consider the acceptance sampling plan based on a sample size of 20
and an acceptance number of 1. Let X be the number of defective items selected in the sample, then
which of the following answers is correct?

A. the producer’s risk = P(X=2 | n=20, p=0.03)
B. the producer’s risk = P(X <1 | =20, p=0.15)
C. the producer’s risk = P(X=2 | n=20, p=0.15)
D. the producer’s risk = P(X<1 | n=20, p=0.03)

38. (Continued with problem 37) Which of the following is correct?
A. the consumer’s risk = P(X=2 | n=20, p=0.15)
B. the consumer’s risk = P(X=2 | n=20, p=0.03)
C. the consumer’s risk = P(X<1 | n=20, p=0.15)
D. the consumer’s risk = P(X<1 | n=20, p=0.03)

39. A nonparametric version of the parametric analysis of variance test is the
A. Kruskal-Wallis test
B. Mann-Whitney-Wilcoxon test
C. sign test
D. Wilcoxon signed-rank test

40. Fifteen people were given two types of cereal, Brand X and Brand Y. Two people preferred Brand X
and thirteen people preferred Brand Y. We want to determine whether or not customers prefer one
brand over the other. The p-value for this test is (Hint: 0.5°=0.000030517)

A. 0.0005
B. 0.001

C. 0.0037
D. 0.0074

= 3t HA (83t 105)

1. Consider the following time series data. Please answer the following questions.

Week | 1 2 3 4 5 6 7
Value [24 [13 |20 |12 |19 |23 |15

(a) Develop the 3-week moving average forecasts for this time series. Compute MSE and a forecast for

week 8.
(b) Use 0=0.2 to compute the exponential smoothing forecasts for the time series. Compute MSE and a

forecast for week 8.
(¢ ) Compare the 3-week moving average approach with the exponential smoothing approach using

0=0.2. Which appears to provide more accurate forecasts based on MSE?
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1. Find dy/dx for the following (15%)

x
a. y = and W= =
b. x3 =2 by implicit differentiation
C. y:ln (X + e‘3"’)

2. Sketch the graph of f(x)=8x’ —5x" ~20x?, indicating local extrema, inflection points, concave

structure, and asymptotes, if applicable. (15%)
3. Evaluate the integrals (30%)
/3 . 0 dx
a. [, sin3tdt b. [ 7=
. fxzf::—e d [xJx+1 dx
dx e3%
e. f—————\/;(2+‘/§)z f. I1+esx

4. Find the limits of the following (15%)
3™+5
e'ﬂ.

a.{a,},, where a, =

b. an" , indicating the interval of convergence.
n=l

ln(3+x)

c. limg,g
5. Approximate In(1.11) by Taylor’s expansion accurate to 3 decimal places. (10%)

6. H—WMPT—ENERGEEesrt BB Bk ARARY S > H 3 % E & (probability density
function) & f(x)=12x(1-x), 0<x<l, RAEBERSH - FHURFTLAEBEHME -
(15%)
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