seanhcE 100 BMERERAT REEEE BAERES
anmnnggiﬁﬁﬁﬁiﬂw ﬁ:@%ﬁg& #E RS Mk | K& 4 F

@ T AAAMARANRZE TR
Section |. Multiple Choice Questions (BESTE, H5RE 4 3, # 60 )

1. An auditor inspects 25 transactions processed by the business office of a company. The auditor
sslects these transactions at random from the thousands that were processed in the most recent three
months, In the past, the auditor has found 10% of transactions at this type of company to have been
processed incorrectly,

[a)  Assuming Bernoulli trials, there is a 1/1000 chance for at least one error among the first three
transactions that the auditor checks.

{b)  Assuming Bernoulli trials, the auditor would expect to And more than 3 errors among these
transactions.

(¢} It -would be unlikely for the auditor to discover more than 10 errors among these transactions
hecause such an event lies more than 4 standard deviations shove the mean,

{d) Al of the above.
{e) MNone of the above.
3. Which of the following statement is corvect?
(a) Ina simple random sample, every member of the population is equally likely to be selected.
(b}  The size of the sample for a survey should be a Axed percentage of the population size in
order to produce representative results. =
(¢}  Voluntary response samples and convenience samples are likely to be unrepresentative.
{d) Al of the above.
{e) Only A and C
4. Which of the following statement is correct?
(a) Ifvariable X is associated with variable ¥, then ¥ is caused by X.
{b) A large chi-squared tells us that there is strong association between two categorical variables.

{c] I the percentage of defective items produced by a manufacturing process is about the same on
Monday, Tuesday, Wednesday, Thursday, and Friday, then the day of the week is associated
with defective items.

(d) Al of the above,
e} Only B and C.
4, Which of the following statement is NOT correct?

(a) A time series is a sequence of data that records an attribute at different times.
{b) A Likert scale produces au ordinal variable even though numbers label the choices.

{¢) Mominal variables name categories without implying an ordering, whereas the categories of
an ordinal variable can be ordered.

fd) It makes sense to add or subtract ratio variables.
{¢) Interval variables allow multiplication and division.
5, Which of the following statement is correct?

{a) The value of the t-statistic in & two-sample test does not depend on the units of the compar-
ison. (We could, for example, measure the data in meters or centimeters.)

{b)  If the standard two-sample t-test reject Hy: py = pe < 8100, then we know FOR SURE that
j41 is more than $100 larger than pg.

{c]  If we double the size of both samnples in a two-sample t-test, we reduce the chance of making
type | erron.

=

{d) Pouling the two samples to estimate a common variance o® avoids complications due to
confonnding.

(2} MNone of the above,
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& A retaler maintaius a Web site that it uses to attract shoppers. The average purchase amount is
§100. The retailer is evaluating a new Web site that would, it hopes, encourage shoppers to spend
-more. Let y represent the average amount speql per customer at its redesigned Web site.

(a)  Theappropriate null hypothesis for testing the profitability of the new design is Hg : u > 100

by If the level of significance & = .05, then there is at most 4 5% chance of incorrectly rejecting
Hy.

{¢)  If the p-value of Lhe test of Hp is less than o, then the test has produced a Type II error

(d)  If the test used by the retailer rejects Hy with @ = 0,06, then it would also reject Hy with
a = 0.01

(a) MNone of the above
7. Which of the following statement is correct?
{a)] The sum of the residuals within a category used in an ANOVA is gero.
{b)  The F-test in an ANOVA tests the null hypothesis that all of the groups have equal variance,

{e]  Theone-way analysis of variance requires balanced data, with an equal number of chservations
in each group.

(d) Al of the above,
{e) MNone of the above.

A. Az a hassline when planuing future advertising, vetail executive treat the dollar values of sales on con-
secutive weekends as iid (independently and identically distributed) random variables. The amounts
sold on two consecutive weekends (call these Xy and X3} are independent and identically distributed
random variables with mean y and standard deviation o. Then,

() The standard deviation of total sales over comsecutive weelkends| TR B8 FEETHEE A ) is
twice o,

{h} If a promotion were to introduce negative dependence between the amounts sold oo two
weekends, then we would nesd the correlation in order to find E{X; —Xi).

{c) If a promotion were to introduce negative dependence between the amounts sold on two
weekends, then we would need the correlation or covariance in order to find Var(Xe - X3).

(d) Al of the above.
(e} None of the abave. i
9, The current age (in years) of 400 clerical employees at an insurance company is normally distributed
with mean 38 and standard deviation 6, Then,
{a) More employees at the company are older than 44 than between 38 and 44.

(b}  If the company were to convert these ages from years to days, then the ages in days would
also be normally distributed.

{€)  If none of these employees leaves the firm and no new hires are made, then the distribution
a vear from now will be normal with mean 39 and standard deviation 7.

{d} Al of the above.
(e} Only B and C.
10, Which of the following statement is NOT correct?

{(a) In ascatter plot, if all the data lie along a single line with nonzero slope, then the R of the
regression is 1. (Assume the values of the explanatory variable are not identical.)

b}  Regression predictions become less reliable as we extrapolate farther from the observed data,
fc]  Prediction intervals get wider as you extrapolate outside the range of the data.

{d}  Thesimple linear regression model requires that a histogram of the response lock like a normal
distribution,

(e} Mone of the above.
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11. Which of the following statement is correct?

{a) We usually use a bar chart to show shares and a pie chart to show frequencies of & categorical
variahle.

(b)  Pareto charts or Parete disgrams ate popular in quality coutrel to identify problems in a
business process,

{e)  The histogram balances ou the mean,
{d)  All of the above.
(e} Only B and C.
12. Coefficient of correlation
{a) is s more easily interpreted measure of linesr association than is the covariance.
{b)  does not have units.
{c)  always lies between -1 and 1
fd} Al of the above.
fe] Only A and C.
13, Which of the following statement is NOT carrect?
{a)  All other things the same, & 90" confidence interval is shorter than a 05% confidence interval,

{b) By increasing the sampling size from n = 100 to n = 40, we can reduce the margin of ervor
by 50%.

(e) To guarantee a margin of error of 5% for the population proportion p, a survey neads to have
at lest 500 respondents.

(d)  All of the above,
(e}  MNone of the above,

14. Which of the following statement is correct?

{a)  The best plot for checking the constant variance assumption (or condition) is the scatter plot
of ¥ on X

{b) A leveraged outlier (i.e., an influential point] has an upusually large or small value of the
explanatory variable,

(¢}  The presence of an outlier in the data used to fit & regression causes the estimated model to
have a larger R* than it should.

(d) In regression modeling, getting the highest B? is the most important issue.
fe] Mene of the above,
15. Which of the following statement is correct?
(a) P{AuB)=P(4)+P(B)
(b) P(ANB)=P(A) B(B)
{¢] Ifevent A is independent of event B, then P{A|B) = P(B|4)
{d) If an event A is independent of the event B, then B is independent of A.
{e}  MNone of the above.

Section |1, Problems (Bt SIRRSIRE, TEARTEL, EEFAESHAR SATFER)

1. When fitting the regression of ¥ on x for two groups, we can estimate the slope and intercept within
each group either by fitting two simple regression or by fitting one multiple regression {in which a
dummy varlable is used). If simple regressions are so much ensier to interpret, why combine them
into one multiple regression? (8 %)
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2. Consider the partial printout for an interaction regression analysis of the relationship between 2
. dependent variable y and two independent variables £; and =3

S5 df MS F pvalue
Regression 3393.0 3 1131 9425 2.10E-11
Residual g7 & 032
Total 3383.7

Coefficients  5td Error  t-value  p-value

Tntercept 16.72 §.28 2.02 0.0800
x1 -5.04 268 -1.13 0.3001
x2 -1.05 1.586 -0.67 0.52349
b d b 4.08 0.45 0.16 D47E-05

{1) Write the prediction equation for the intevaction model. (3 T}

{2) Test the overall utility of the interaction model using the global F-test at o = 0.05. {3 %)
(3) Test the hypothesis (at o = 0.05) that x; and = Interact positively. {3 %)

{4) Estimate the change in y for each additional 1-unit increase in @, when g = 10. {3 %)

3, The printout helow shows part of the least squares regression analysis for the model E(y) = Gy +
71 + g fit to a set of data. The model attempts to predict a score on the final exam in a statistics
course based on the scores on the first two tests in the class,

88 df M5 F  pvalue
Regression 12049.1 2 64655 21.27 2.36E-05
Residual 516.7 17 3039
Tatal 1809.8 13

Coefficients  Std Error  t-value  pevalue

Intercept -1.409 16.72 -0.26 0.7951
xl 0.397 0.343 1,16 0.2626
x2 0.638 0.385 1.66 0.1158

Is there evidence of multicollinearity in the printout? Explain. (8 %)

4. An important factor in selecting software for word-processing is the time required to learn how to
use the system. To evaluate three word processing softwares, a firm designed & test involving four
word-processing operators. Because operator variability was believed to be a significant factor, each
of the four operators was trained on each of the three word processing softwares. The data (training
time in hours) obtained follow. i

Software
Operator | T 11 TIII
1 18 19 16
iF A3 s
15 18 Xb
13 13 10

[T S - ]

(Hint: SMZNFEERIIREILIGERTN, BRTBEARSARAGRCES TR RN, TOERERITER
T
{1} Construct the ANOVA Yable (6 %)

(2) Is there a significant difference in the mean training time (in hours) for the three softwares?
(Please clear]ly state the null, the alternative liypothesis, and the test statistic, and use o = 0.05.
Note also that Fogs(2,6) = 5.14 and Fpgs(3,6) = 4.78) (6 )
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