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Section |. Multiple Cheice Questions (HI3RE B 4 3, & 40 2)

1. Which of the following statement is correct?
{a]  All other things the same, a W% confidence interval 15 wider than a 95% confidence interval

(b} By increasing the sampling size from n = 100 ta n = 200, we can reduce the margin of error
by 50%.

(e}  Toguarantes a margin of error of 3% for the population proportion 7, o survey needs to have
at least 1068 respondents,

(d) Al of the above.
(e} Ounly AandC.
2. Which of the following statement is correct?

{a) The F distribution is the sampling distribution vsed to compare if the variances of two inde-
pendent normal population are equal.

(b)  The t distribution is used for the matched pair comparison for means.

() The x* distribution is used to test if the variance of normal population ks equal to a given
value.

(dl  All of the above.
(#) Only A and B.

3, Which of the following statement is correct?
(a)  Any data outside the box of the boxplot are outliers and should be removed from the data

() If & distribution is bell shaped, then about 5% of the Z-scores are larger than 1 or less than
it

ie)  The removel of an outlier with Z = 4 causes both the mean and the standard deviation (SD}
of the data to decrease.

() The interquartile range of a distribution is half the range from the smallest Lo largest value.

{e}  The variance of a varlable increases as the number of obesrvations of the variable increases.
4. Wilach of the following statement is correct?

{an]  Interval variables name categories without implying an ordering,

(k) A cross-sectional data is a sequence of data that records an attribute at different times.

(e} Categorical variables describe quantitative attributes while numerical variables identify group
membership,

(d) It make senses to compute median for an ordinal variable,
(e} It make senses to add or subtract nominal varisbles.
5. To use the one-way ANOVA F-test, vou must make the following assumptions about the popuiation
EXCEFT
(2}  Autocorrelation.
(b}  Randomness and independence,
(el  Normality,

{d)  Homogeueity of varinnce.
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G, Which of the following statement {about +? test of independence) is correct?
(a) It is used to test the independence between two numerical variables,
(B) The null hypothesis Ay is the two variables are independent.
(e} It is & two-tailed test
[d) Tt can be used when sample size n is small.
(e]  None of the abowe
7. Which of the following situation 18 a possible indicator of multicollinearity?
(a) Highly corvelated predictors (z's).
(h)  Significant global F-test but all t-tests nonsignificant.
(e} Sign on s opposite from expected.
(d)  All of the above.
(e} Omnly A and C.
8 Which of the following about the probability density function f{x) is NOT true?
(a)  The probability density function does not directly provide probabilities
(L) The area under the graph of f(z) corresponding to a given interval provides the probability,
(e} The height of fix) does not provides the probability.

1
{el) filr)= {EI-I Int{h = { * is a probability density function
, otherwise
(e) Jla)de=1

8. Which of the following statement (about regression) is NOT correct?
(a) Coeficient of correlation r messures strength of linear relationship between y and x

(b)  Coefficient of determination B® measures proportion of sample variance in  explained by the
mndel

(¢} Coeflicient of determination f% ranges between 0 and 1.

(d)  The simple linear regression model requires that a histogram of the residual look like a normal
distribuition.

{e)  Width of confidence interval for E{y) will always be wider than width of prediction interval
for 3.

100 A vary large lot of shipment of 100000 items has 20000 defective and 80000 nondefective items: In
the inspection of the shipment, o sample of items will be selected and tested, If a defective item
is found ({BEETE sample PRH —EHEH —EL EMTRE), the whole shipment will be rejocted.
If the sample of 5 items s selected, what is the probability that the shipment will be rejected?
(Hint: Whan population size 3 sample size, one can use binomial distribution to approximate
hypergeometric distribution, )

(a) 0.3277
(b 0.4006
(e]  0.0003
{d)  0.5904

(e} D.ET23
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Section ||, Problems (2t BESE IR 60 9, TEAPLEE, BRBERLARE SAIFFET)

1 (1) What is a randomized block design? {5 %)

{2) Please discuss the benefits of using a randomized block design (e, please discuss the purpose
of blocking)? (5 %)

2. Please discuss the remedies for multicollinearity problem (i.e., how to fix the multicollinearity prob-
lem}. (5 %)

3, Consider the partial printout for a regression analysis of the relationship between monthly salary anl
two independent variables age and gender of workers in some industiies. As gender can only be male
or female, this variable is coded

4 1 male
gender =
0 feinsle
Predictor Coef SE Coef T P
Conatant 6000 1200 5 0. 000
aga 2000 00 3.33 0,001
gender 4000 800 B 0.000
ages*gender  -1000 400 2.5 0.015
8 = 2000 R-sq = 94.5% R-sqladi) = 92.3%
85 adf M5 F P
Regression 480000000 3 160000000 40 0,000
Residual 200000000 RO 4000300

Total GE0D00000 B3

(1) Plot the least squares prediction equation associated with male and female workees (3 %) (@
B R S, (HERREET R E B )

(2] Test the overall utility of the model (Please clearly state the null, the alternative hypothesis,
and the test statistic, and use o = 0.05). (3 %)

{3) Test the hypothesis that age nnd gender interact positively (Please clearly state the null, the
alternative hypothesis, and the test statistic, and nse o = 0.05). (3 %)

(4) Estimate the difference of mean salaries between 40 years old male and female workers. (4 %)

(5) Please discuss your finding. (5 %)
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4. Advertisements by 72 fitness center elaim that completing its course will result in losing weight
A random sample of § recent participants showed the following weights before and after completing
tlee course. Suppose we want Lo test the claim in the advertisement.

Participant | 1 2 3 4 5 6 7 & 8
Before 90 80 80 75 70 G5 G0 55 59
Alfter 91 78 76 72 G8 GG 59 52 50

{1} State the null hypothesis and the alternative hypothesis (2 %)

(2] What 1s the test statistic? (2 %)

{3) At the D.05 significance Jevel, can we conclude the course will result in losing weight? (2 %)
4] What assumption needs to be made about the distnibution of the differences? (2 %)

(%) Why matching or pairing samples is better than independent samples here? (2 %)

5 Five experts rated four brands of Colombian coffes in A taste-testing experiment. A ratimg on a
7-points scale (1 = extremely unplessing, 7 = extremely pleasing) is given for each of four char-
acteristics: taste, aroma, richness, and acidity. The following data display the swmmated ratings,
accumulated over all four characteristics.

Brand
Expert | A B C D
1 19 23 19 19

2 18 235 21 20
3 18 23 20 19
4 20 23 21 20
] 15 21 20 19

(Hint: FZWFESEIEELIAEHE ERTEETAHNBEEEEERRE T LUEMERNTE
LT

(1) Construct the ANOVA table (7 %)

(21 Determine whether there is evidence of a difference in the summated ratings of the four brands of

Colombian coffes (Please clearly state the oull, the alternative hypothesis, and Lhe test statistic,
and use a = 0.03). (4 %)

(3) Determine whether there is evidence of a difference in the snmmated ratings rated by the five
different experts. [Plense clearly state the null, the alternative hypothesis, and the test statistic,
and use o =005) (4 %)
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