Chapter 13 Practice Test

Multiple Choice
Identify the choice that best completes the statement or answers the question.

____	1.	According to Humane Society data, 39% of households in the United States have at least one dog.  In the United Kingdom, 23% of households have at least one dog.  Suppose you select an SRS of 75 households in the U.S. and 80 households in the U.K., and calculate file_0.wmf

 = the proportion of households in the U.S. sample that have a dog, and file_1.wmf

= the proportion of households in the U.K. sample that have a dog.  Which of the following best describes the sampling distribution of file_2.wmf

?
a.
Mean = 0.16, Standard deviation = 0.024, Shape unknown
b.
Mean unknown, Standard deviation unknown, Shape approximately Normal.
c.
Mean = 0.16, Standard deviation = 0.024, Shape approximately Normal.
d.
Mean unknown, Standard deviation unknown, Shape unknown.
e.
Mean = 0.16, Standard deviation = 0.073, Shape approximately Normal.


____	2.	An SRS of 100 is taken from a Normal distribution with a mean of 25 and a standard deviation of 4, and an SRS of 85 is taken from a different Normal distribution with a mean of 40 and a standard deviation of 7.  Which of the following expressions represents the standard deviation of the sampling distribution of the difference of means from these two samples?
a.
file_3.wmf


b.
file_4.wmf


c.
file_5.wmf


d.
file_6.wmf


e.
file_7.wmf




Scenario 10-2

An SRS of 100 flights by Nite-flite Airlines showed that 64 were on time. An SRS of 100 flights by Waxwing Airlines showed that 80 were on time. Let pN be the proportion of on-time flights for all Nite-flite Airline flights, and let pW be the proportion of all on-time flights for all Waxwing Airlines flights.

____	3.	Use Scenario 10-2. A 95% confidence interval for the difference pA – pW is
a.
(0.264, 0.056)
b.
(0.098, 0.222)
c.
(-0.222, -0.098)
d.
(-0.264, -0.056)
e.
(-0.283, -0.038)


____	4.	Use Scenario 10-2. Is there evidence of a difference in the on-time rate for the two airlines? To determine this, you test the hypothesis file_8.wmf

 against file_9.wmf

 The P-value of your test is 0.0117.  Which of the following is an appropriate interpretation of the P-value?
a.
If the on-time rates for the two airlines are equal, the probability of getting samples with a difference as far or farther from zero as these samples is 0.0117.
b.
If the on-time rates for the two airlines are not equal, the probability of getting samples with a difference as far or farther from zero as these samples is 0.9883.
c.
The probability of making a Type I error is 0.0117.
d.
The probability of making a Type II error is 0.0117.
e.
The probability that H0 is true is 0.0117.


Scenario 10-4

An agricultural researcher wishes to see if a kelp extract helps prevent frost damage on tomato plants. One hundred tomato plants in individual containers are randomly assigned to two different groups.  Plants in both groups are treated identically, except that the plants in group 1 are sprayed weekly with a kelp extract, while the plants in group 2 are not. After the first frost in the autumn, 12 of the 50 plants in group 1 exhibited damage, and 18 of the 50 plants in group 2 showed damage.  Let p1 be the actual proportion of all tomato plants of this variety that would experience damage under the kelp treatment, and let p2 be the actual proportion of all tomato plants of this variety that would experience damage under the no-kelp treatment, assuming that the tomatoes are grown under conditions similar to those in the experiment.

____	5.	Use Scenario 10-4. In the original design for this experiment, 50 tomato plants were grown in one large container and 50 more were grown in a second container.   The plants in container 1 were sprayed with kelp extract and the plants in container 2 were not.  Why would z-procedures for confidence intervals and tests of significance be of questionable value in this situation?
a.
We cannot be sure that the Normality condition has been met.
b.
We don’t know whether the 10% condition has been met.
c.
Individual plants were not assigned randomly to the two experimental treatments—any influence of kelp extract is confounded with differences between the two containers.
d.
Because we don’t know the standard deviation for either population, we shouldn’t use z-procedures.
e.
We are collecting results on the entire population of plants, so statistical inference from samples is unnecessary.


Scenario 10-5

An SRS of 45 male employees at a large company found that 36 felt that the company was supportive of female and minority employees. An independent SRS of 40 female employees found that 24 felt that the company was supportive of female and minority employees. Let p1 represent the proportion of all male employees members at the company and p2 represent the proportion of all female employees members at the company who hold this opinion.  We wish to test the hypotheses file_10.wmf

 vs. file_11.wmf



____	6.	Use Scenario 10-5. Which of the following is the correct expression for the test statistic?
a.
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b.
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c.
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d.
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e.
file_16.wmf




Scenario 10-7

Some researchers have conjectured that stem-pitting disease in peach tree seedlings might be controlled with weed and soil treatment. An experiment was conducted to compare peach tree seedling growth with soil and weeds treated with one of two herbicides. In a field containing 20 seedlings, 10 were randomly selected from throughout the field and assigned to receive Herbicide A. The remaining 10 seedlings were to receive Herbicide B. Soil and weeds for each seedling were treated with the appropriate herbicide, and at the end of the study period, the height (in centimeters) was recorded for each seedling. A box plot of each data set showed no indication of non-Normality.  The following results were obtained:

file_17.wmf
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____	7.	Use Scenario 10-7. A 95% confidence interval for file_18.wmf

 is given by which of the following expressions?  (Use the conservative value for degrees of freedom.)
a.
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b.
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c.
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d.
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e.
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____	8.	Use Scenario 10-7. Suppose we wished to determine if there tended to be a significant difference in mean height for the seedlings treated with the different herbicides. To answer this question, we decide to test the hypotheses H0:file_24.wmf

 vs. Ha:file_25.wmf

.  Based on our data, which of the following is the value of test statistic?
a.
14.60
b.
7.80
c.
3.43
d.
2.54
e.
1.14


____	9.	Use Scenario 10-7.  The 90% confidence interval for the difference  is 14.6 ± 7.80. We wish to test the hypotheses H0:file_26.wmf

 vs. Ha:file_27.wmf

 .  Based on this confidence interval
a.
we would not reject H0 at the 0.10 level.
b.
we would reject H0 at the 0.10 level.
c.
we would not reject H0 at the 0.05 level.
d.
we would reject H0 at the 0.05 level.
e.
we would accept Ha at the 0.10 level.


Scenario 10-8

A researcher wished to test the effect of the addition of extra calcium to yogurt on the “tastiness” of yogurt.  Sixty-two adult volunteers were randomly divided into two groups of 31 subjects each. Group 1 tasted yogurt containing the extra calcium. Group 2 tasted yogurt from the same batch as group 1 but without the added calcium. Both groups rated the flavor on a scale of 1 to 10, with 1 being “very unpleasant” and 10 being “very pleasant.” The mean rating for group 1 was file_28.wmf

  with a standard deviation of file_29.wmf

. The mean rating for group 2 was file_30.wmf

 with a standard deviation of file_31.wmf

.  Letfile_32.wmf

 and file_33.wmf

 represent the mean ratings we would observe for the entire population represented by the volunteers if all members of this population tasted, respectively, the yogurt with and without the added calcium.

____	10.	Use Scenario 10-8. Assuming the conditions for using t-procedures have been met, which of the following represents a 90% confidence interval for  (using a conservative value for the degrees of freedom).
a.
file_34.wmf


b.
file_35.wmf


c.
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d.
file_37.wmf


e.
file_38.wmf




____	11.	Use Scenario 10-8. Which of the following would lead us to believe that the t-procedures were not safe to use in this situation?
a.
The sample medians and means for the two groups were slightly different.
b.
The distributions of the data for the two groups were both slightly skewed right.
c.
The data are integers between 1 and 10 and so cannot be normal.
d.
The standard deviations from both samples were very different from each other.
e.
None of the things described in the above four choices would invalidate t-procedures.


____	12.	Use Scenario 10-8. If we had used the more accurate software approximation for the degrees of freedom, how would the 90% confidence interval compare to the one we constructed with the more conservative value for degrees of freedom?
a.
It would be wider.
b.
It would be narrower.
c.
It would not change.
d.
Whether it would be wider, narrower, or stay the same depends on the sample sizes.
e.
Since t confidence intervals are constructed with sample standard deviations, we don’t know whether it would be wider, narrower, or the same.
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