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1. Multiple Choice

Identify the letter of the choice that best completes the statement or answers the question.

1.1. (3 points) Which is the following is correct?
A. The probability of a type I error is B.

B. The probability of a type II error is (1-PB).

C. The probability of a type II error is a.

D. none of the above

1.2. (3 points) According to the empirical rule, the bell or mound shaped distribution will have
approximately 95% of the data within what number of standard deviations of the mean?
A. one standard deviation

B. two standard deviations
C. three standard deviations
D. four standard deviations

1.3. (3 points) A random sample of 5 chickens is sampled. The number of chickens carrying the Bird Flu in
the sample is an example of which random variable?

A. normal

B. student’s t

C. binomial

D. uniform

1.4. (3 points) The long-run average of a random variable is?
A. the expected value

B. the coefficient of determination

C. the standard deviation

D. the mode

1.5. (3 points) If population A has a larger standard deviation than population B, which of the following is
NOT true?

A. Population B has a smaller variance than population A.

B. The mean of a sample of 20 from population A has a larger standard deviation than the mean of a sample
of 20 from population B.

C. A typical observation from population A will be farther from the mean of population A than a typical
observation from B will be from the mean of population B.

D. The mean of a sample from population A will on average be larger than the mean of a sample from
population B.

1.6. (3 points) A researcher is studying students in college in Taiwan. He takes a sample of 500 students
from 5 colleges. The average age of all college students in Taiwan is
A. a statistic.
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B. a parameter.
C. the median.

D. a population.

1.7. (3 points) The standard deviation of a normal population is 10. You take a sample of 50 items from this
population and compute a 95% confidence interval. In order to compute the confidence interval, you will
use?

A. the t table because the degrees of freedom will be 49.

B. the t table because you have estimated the standard deviation from the sample.

C. the z table because the population standard deviation is known.

D. the z table because the sample size is small.

1.8. (3 points) IQ tests are standardized so that the mean score is 100 for the entire group of people.
However, if you select a group of 50 who takes the test, you probably would not get 100. What statistical
concept explains the difference between the two means?

A. Statistical error

B. Inferential error

C. Residual error

D. Sampling error

1.9. (3 points) A set of scores is presented in a histogram. The histogram shows a series of bars that tend to
decrease in height from left to right. What is the shape of the distribution?

A. Leptokurtic

B. Positively skewed

C. Negativity skewed

D. Normal

1.10. (3 points) R? is the notation for:
A. The coefficient of correlation.

B. The coefficient of determination.
C. The coefficient of variation.

D. The coefficient of regression.
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Open-ended questions.
2. Selena argues that IQ scores can influence employees’ work performance in a particular month (Time 1:

March; Time_2: October). She designs an experiment to test her question. Answer the questions for
Selena with the following informative tables.

2.1.(5 points) What is this experimental design?

2.2.(5 points) What are independent and dependent variables in this design?

2.3.(5 points) Make a plot with the interaction effect. (Take IQ variable as your horizontal axis.

2.4.(5 points) Interpret the meaning of the interaction effect with mean scores on the four conditions
(High/Low IQ x Time_1/_2).

Descriptive Statistics
1Q Mean Std. Deviation N
Time_1 LowliQ 238 1.323 50
High IQ 1.98 1.082 48
Total 218 1.221 a8
Time_2 LowlQ 2.65 1.354 50
High IQ 3.08 .890 48
Total 2.86 1.166 a8
Type Il Sum
Source Time of Squares df Mean Square F Sig.

[ Time Linear 23260 1 23260 | 15736 000
Time*1Q Linear 8.670 1 8.670 5.865 017
Error(Time)  Linear 141.898 a6 1.478

Type lll Sum

| Source of Squares df Mean Square F Sig.
Intercept 1248.253 1 1248.263 | 951.375 .000
1Q 019 1 .019 .015 8904
Error 1256.957 96 1.312




508001

4

}\ )

i3

BB RS 109 25RELHEELRR
ety ©ETHEAMBALHE

#BRHE
(4857 F5 100 43)
IQ* Time
Mean 95% Confidence Interval for
Difference {I- Diffgrence

Time MIQ (1 J) Std. Error Sig. Lower Bound Upper Bound

1 LowiQ High |G 401 245 105 -.085 .87

HighlQ@ LowlQ -.401 245 105 - 887 085

2 LowiG  HighlQ@ -441 233 061 -.802 .021

HighlQ@ LowlQ A4 233 .061 -.021 .02

Mean 85% Confidence Interval for

Difference (- Difference

| 10 ) Time (J)Time J) Std. Error Sig. Lower Bound Upper Bound
LowiQ 1 2 -.268 243 272 -.751 214
2 1 268 243 272 -214 751
Highl@ 1 2 -1.110 .248 000 -1.602 - 617
2 1 1110 248 .000 617 1.602

3. Multiple Choice Questions

L. (5 points) Distance is an example of a variable that uses

a.

b
c.
d

the interval scale.

the ratio scale.
the ordinal scale.
either the ratio or the ordinal scale.

IL. (5 points) For which of the following probability distribution, there is a lower limit

but no upper limit for a random variable (x)?

a. exponential probability distribution.

b. normal probability distribution.

c. uniform probability distribution.
d. beta probability distribution.

II1. (5 points) The measure of location which is the most likely to be influenced by

extreme values in the data set is

a. range.

b. mode.

" ¢. interquartile range.

d. mean.
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IV. (5 points) For two mutually exclusive events, which of the following is true?
a. They have no sample points in common.
b. Their intersection is 1.

c¢. Their intersection is 0.5.

d. Most of their sample points are in common.

4. There are forty thousand students in a local university, and 10% of the students live
in the dormitories. A random sample of 100 students is selected from all the students

in the university for a particular study. BAFEFEE

L What is the probability that the sample proportion (the proportion living in the
dormitories) is between 0.172 and 0.178? (5 points)

II. What is the probability that the sample proportion (the proportion living in the
dormitories) is greater than 0.175? (5 points)

5. The estimated regression equation based on 10 observations follows.

$ = 29.2351 + 5.324x; + 3.741x,
Here SST = 7445.217, SSR=7363.147, s, = 0.2217, and s, = 0.4125

ESEFREFRER
L Perform the appropriate F'test. Use a =0.05. (5 points)
1L Perform a ¢ test for the significance of ;. Use a =0.05. (5 points)

II.  Perform a ¢ test for the significance of f,. Use a =0.05. (5 points)
IV.  Compute RZ. (5 points)
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