MULTIPLE CHOICE QUESTIONS

8-1 Point and Confidence Interval Estimates for a Population Mean

81.   Which of the following statements applies to a point estimate?    


a.   The point estimate is a parameter.

b.   The point estimate will tend to be accurate if the sample size exceeds 30 for non-normal populations.

c.   The point estimate is subject to sampling error and will almost always be different than the population value.

d.   The point estimate is needed to determine the required sample size when estimating the population mean.

Answer: C (Moderate)

Keywords: point estimate, sampling error, population

82. Sampling error occurs when:     


a.   a non-statistical sample is used.

b.   the statistic computed from the sample is not equal to the parameter for the population.

c.   a random sample is used rather than  a convenience sample.

d.   a confidence interval is used to estimate a population value rather than a point estimate.

Answer: B (Easy)

Keywords: sampling error, statistic, parameter

83.   The general format for a confidence interval is:     


a.    point estimate  +  z (Standard Deviation).



b.    point estimate  +   (critical value)(standard error).



c.    margin of error  +   (confidence coefficient) (standard error).



d.    point estimate + (critical value)(standard deviation)

Answer: B (Easy)

Keywords: confidence interval, point estimate, standard error

84.   In an application to estimate the mean number of miles that downtown employees commute to work roundtrip each day, the following information is given:




n = 20
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If the desired confidence level is 95 percent, the appropriate critical value is:



a.   z = 1.96.



b.   t  = 2.093.



c.    t = 2.086.



d.   .7826.

Answer: B (Moderate)

Keywords: t-statistic, confidence level

85.  In an application to estimate the mean number of miles that downtown employees commute to work roundtrip each day, the following information is given:




n = 20
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The point estimate for the true population mean is:



a.  1.638.



b.  4.33 +  1.638.



c.  4.33.



d.  3.50

Answer: C (Easy)

Keywords: point estimate, population mean

86. In an application to estimate the mean number of miles that downtown employees commute to work roundtrip each day, the following information is given:




n = 20
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Based on this information, the upper limit for a 95 percent confidence interval estimate for the true population mean is:



a.  about 5.97 miles.



b.  about 7.83 miles.



c.  nearly 12.0 miles.



d.  about 5.86 miles

Answer: A (Difficult)

Keywords: confidence interval, upper limit, t-statistic

87.  In developing a confidence interval estimate for the population mean, which of the following is true?

a.  The larger the sample standard deviation, the wider will be the interval estimate, all -------other things being equal.

b.  If the population standard deviation is unknown, the appropriate critical value should -----be obtained from the t-distribution.

c.  The confidence interval developed from a smaller sample size will have a larger -----------margin of error than one obtained using a larger sample size, all other things being -------equal.

d.  All of the above are true.

Answer: D (Moderate)

Keywords: confidence interval, population mean, t-distribution, sample size

88.   Which of the following will  increase the width of a confidence interval (assuming that everything else remains constant)?



a.  decreasing the confidence level



b.  increasing the sample size



c.  a decrease in the standard deviation



d.  decreasing the sample size

Answer: D (Moderate)

Keywords: sample size, confidence interval

89.   In an effort to estimate the mean dollars spent per visit by customers of a food store, the manager has selected a random sample of 100 cash register receipts.  The mean of these was $45.67 with a sample standard deviation equal to $12.30.  Assuming that he wants to develop a 90 percent confidence interval estimate, which of the following is the margin of error that will be reported?



a.  About + $2.02



b.  Nearly  $50.20



c.  $1.645



d.  About $1.43

Answer: A (Difficult)

Keywords: margin of error, confidence interval

90.   In an effort to estimate the mean dollars spent per visit by customers of a food store, the manager has selected a random sample of 100 cash register receipts.  The mean of these was $45.67 with a sample standard deviation equal to $12.30.  Assuming that he wants to develop a 90 percent confidence interval estimate,  the upper limit of the confidence interval estimate is:



a.  about $2.02.



b.  approximately $65.90.



c.  about $47.69.



d.  None of the above.

Answer: C (Difficult)

Keywords: upper limit, confidence interval, estimate

91.   The margin of error is:     


a.   the largest possible sampling error at a specified level of confidence.



b.   the critical value times the standard error of the sampling distribution.



c.   Both a and b



d.   the difference between the point estimate and the parameter.

Answer: C (Moderate)

Keywords: margin of error, sampling error, critical value

92.   Which of the following statements is true with respect to the confidence level associated with an estimation application?     
a.   The confidence level is a percentage value between 50 and 100 that corresponds to the percentage of all possible confidence intervals, based on a given sample size, that will contain the true population value.

b.   The probability that the confidence interval estimate will contain the true population value.

c.   The degree of accuracy associated with the confidence interval estimate.

d.   None of the above.

Answer: A (Moderate)

Keywords: confidence level, population value

93.   In a situation where the population standard deviation is known and we wish to estimate the population mean with 90 percent confidence, what is the appropriate critical value to use?    


a.    z  =  1.96



b.    z  =  2.33



c.    z =  1.645



d.    Can’t be determined without knowing the degrees of freedom

Answer: C (Moderate)

Keywords: critical value, confidence interval, population mean

94.   In developing a confidence interval estimate for the population mean, the t-distribution is used to obtain the critical value when:     


a.   the sample contains some extreme values that skew the results.



b.   the population standard deviation is unknown.



c.   the sampling that is being used is not a statistical sample.



d.   the confidence level is low

Answer: B (Moderate)

Keywords: t-distribution, confidence interval

95.   Which of the following statements is true with respect to the t-distribution?    


a.   The t-distribution is symmetrical.

b.   The exact shape of the t-distribution depends on the number of degrees of freedom.

c.   The t-distribution is more spread out than the standard normal distribution.

d.   All of the above are true.

Answer: D (Moderate)
Keywords: t-distribution, degrees of freedom, spread

96.  A popular restaurant takes a random sample n=25 customers and records how long each occupied a table.  The found a sample mean of 1.2 hours and a sample standard deviation of 0.3 hours.  Find the 95% confidence interval for the mean.



a.  1.2 (.118



b.  1.2 (.124



c.  1.2 (.588



d.  1.2 (.609 

Answer: B (Moderate)
Keywords:  confidence interval, t-distribution

97.  If a decision maker wishes to reduce the margin of error associated with a confidence interval estimate for a population mean, she can:    


a.   decrease the sample size.



b.   increase the confidence level.



c.   increase the sample size



d.   use the t-distribution

Answer:  C (Moderate)

Keywords: margin of error, confidence interval, confidence level

98.   When small samples are used to estimate a population mean, in cases where the population standard deviation is unknown:      


a.   the t-distribution must be used to obtain the critical value.

b.   the resulting margin of error for a confidence interval estimate will tend to be fairly small.

c.   there will be a large amount of sampling error.

d.   None of the above.

Answer: A (Moderate)

Keywords: sample size, population mean, t-distribution

99.   An educational organization in California is interested in estimating the mean number of minutes per day that children between the age of 6 and 18 spend watching television per day.   A previous study showed that the population standard deviation was 21.5 minutes.  The organization selected a random sample of n = 200 children between the ages of 6 and 18 and recorded the number of minutes of TV that each person watched on a particular day.   The mean time was 191.3 minutes.   If the leaders of the organization wish to develop an interval estimate with 98 percent confidence, what critical value should be used?      


a.   z = 1.645



b.   t =  2.38



c.   Approximately z = 2.33



d.   Can’t be determined without knowing the margin of error.

Answer: C (Moderate)

Keywords: z-value, confidence interval

100.   An educational organization in California is interested in estimating the mean number of minutes per day that children between the age of 6 and 18 spend watching television per day.   A previous study showed that the population standard deviation was 21.5 minutes.  The organization selected a random sample of n = 200 children between the age of 6 and 18 and recorded the number of minutes of TV that each person watched on a particular day.   The mean time was 191.3 minutes.   If the leaders of the organization wish to develop an interval estimate with 98 percent confidence, what would be the upper and lower limits of the interval estimate?    


a.   Approximately 187.76 minutes -----  194.84 minutes



b.   About 141.21 minutes -------  241.40 minutes



c.   Approximately 188.3 minutes -------- 194.3 minutes



d.   None of the above.

Answer: A (Moderate)
Keywords: confidence interval, upper, lower, limit, z-value

101.  An educational organization in California is interested in estimating the mean number of minutes per day that children between the age of 6 and 18 spend watching television per day.   A previous study showed that the population standard deviation was 21.5 minutes.  The organization selected a random sample of n = 200 children between the age of 6 and 18 and recorded the number of minutes of TV that each person watched on a particular day.   The mean time was 191.3 minutes.   If the leaders of the organization wish to develop an interval estimate with 95 percent confidence, what will the margin of error be?   


a.   Approximately  + 1.52 minutes



b.   About + 2.98 minutes     



c.   z = 1.96



d.   Approximately + 42.14 minutes

Answer: B (Moderate)

Keywords: margin of error, confidence interval, z-value

102.   The Wisconsin Dairy Association is interested in estimating the mean weekly consumption of milk for adults over the age of 18 in that state.  To do this, they have selected a random sample of 300 people from the designated population.  The following results were recorded:
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   =  34.5 ounces
s  =   7.9 ounces

Given this information, if the leaders wish to estimate the mean milk consumption with 90 percent confidence, what is the approximate margin of error in the estimate?     



a.    z = 1.645



b.    +  12.996 ounces



c.    + 0.456 ounces



d.    +  0.75 ounces

Answer: D (Moderate)

Keywords: margin of error, confidence, z-value

103.   The Internal Revenue Service (IRS) is interested in estimating the mean amount of money spent on outside tax service by income tax filers filing as single on their individual form.   To do this, they have selected a random sample of n = 16 people from this population and surveyed them to determine the sample mean and sample standard deviation.   The following information was observed:    
[image: image5.wmf]x

 =  $88.60
s  =   $30.79            

Given this information, what is the 95 percent confidence interval for the mean dollars spent on outside tax assistance by taxpayers who file as single?     


a.  Approximately $72.19 –––– $105.01



b.  About $22.97 –––– $154.23



c.  Approximately $80.90 –––– $96.30



d.  About $ 28.25 –––– $148.95

Answer: A (Moderate)

Keywords: confidence interval, z-value, estimate
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104.   A study was recently conducted to estimate the mean cholesterol for adult males over the age of 55 years.  The following random sample data were observed:

Given this information, what is the point estimate for the population mean?    


a.   About 73.35



b.   + 102



c.   About 242.6

d. Can’t be determined without knowing the confidence level.

Answer: C (Moderate)
Keywords: point estimate, mean

105.  A study was recently conducted to estimate the mean cholesterol for adult males over the age of 55 years.  From a random sample of n = 10 men, the sample mean was found to be 242.6 and the sample standard deviation was 73.33.  To find the 95% confidence interval estimate for the mean, the correct critical value to use is:



a.   1.96



b.   2.2281



c.   2.33



d.   2.2622

Answer: D (Moderate)


Keywords: population mean, confidence interval, t-distribution

106.   The following data represent a random sample of bank balances for a population of checking account customers at a large eastern bank.   Based on these data, what is the critical value for a 95 percent confidence interval estimate for the true population mean?    
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a.  1.96



b.  2.1009



c.  2.1098



d.   None of the above.

Answer: C (Moderate)

Keywords: confidence interval, population mean

107.   The following data represent a random sample of bank balances for a population of checking account customers at a large eastern bank.   Based on these data, what is the 95 percent confidence interval estimate for the true population mean?    
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a.   Approximately   $1,069 + $484.41



b.   About $839.40  to  $1,298.60



c.   Approximately $1,069 + 2.1098



d.   None of the above.

Answer: A (Moderate)

Keywords: confidence interval, population mean

8-2 Determining the Required Sample Size for Estimating a Population Mean

108.   The Hilbert Drug Store owner plans to survey a random sample of his customers with the objective of estimating the mean dollars spent on pharmaceutical products during the past three months.  He has assumed that the population standard deviation is known to be $15.50.  Given this information, what would be the required sample size to estimate the population mean with 95 percent confidence and a margin of error of + $2.00?    


a.  231



b.  163



c.  16



d.  15

Answer: A (Moderate)

Keywords: sample size, confidence, margin of error

109.   A major tire manufacturer wishes to estimate the mean tread life in miles for one of their tires.  They wish to develop a confidence interval estimate that would have a maximum sampling error of 500 miles with 90 percent confidence. A pilot sample of n = 50 tires showed a sample standard deviation equal to 4,000 miles.  Based on this information, the required sample size is:   


a.  124.



b.  246.



c.  174.



d.  196.

Answer: C (Moderate)

Keywords: sample size, confidence, margin of error

110.   The purpose of a pilot sample is:    


a.   to provide a better idea of what the population mean will be.



b.   to help clarify how the sampling process will be performed.



c.   to provide an idea of what the population standard deviation might be.



d.   to save time and money instead of having to carry out a full sampling plan.

Answer: C (Easy)

Keywords: pilot sample, standard deviation

111.   Past experience indicates that the variance in the time it takes for a “fast lube” operation to actually complete the lube and oil change for customers is 9.00 minutes.   The manager wishes to estimate the mean time with 99% confidence and a margin of error of + 0.50 minutes.  Given this, what must the sample size be?     


a.   n = 239



b.   n = 2149



c.   n = 139



d.   n = 1245

Answer: A  (Moderate)

Keywords: sample size, mean

112.   A traffic engineer plans to estimate the average number of cars that pass through an intersection each day.  Based on previous studies the standard deviation is believed to be 52 cars.  She wants to estimate the mean to within + 10 cars with 90% confidence.  The needed sample size for n is:


a.   n = 104 days



b.   n = 74 days



c.   n = 10 days



d.   n = 9 days

Answer: B (Moderate)
Keywords: sample size, confidence, mean, margin of error

113.   If a manager believes that the required sample size is too large for a situation in which she desires to estimate the mean income of blue collar workers in a state, which of the following would lead to a reduction in sample size?     


a.    Reduce the level of confidence



b.    Allow a higher margin of error



c.    Somehow reduce the variation in the population



d.    All of the above.

Answer: D (Moderate)

Keywords: sample size, confidence level, margin of error, variation

114.   A large midwestern university is interested in estimating the mean time that students spend at the student recreation center per week.   A previous study indicated that the standard deviation in time is about 40 minutes per week.   If the officials wish to estimate the mean time within + 10 minutes with a 90 percent confidence, what should the sample size be?     


a.   44



b.   62



c.   302

d.   Can’t be determined without knowing how many students there are at the university.

Answer: A (Moderate)

Keywords: sample size, standard devation, confidence

115.   A hospital emergency room has collected a sample of n = 40 to estimate the mean number of visits per day.  The have found the standard deviation is 32.  Using a 90% confidence level, what is their margin of error?


a.   Approximately + 1.5 visits



b.   About + 9.9 visits



c.   Approximately + 8.3 visits



d.   About + 1.3 visits

Answer: C (Moderate)

Keywords: margin of error, confidence

116.   A study has indicated that the sample size necessary to estimate the average electricity use by residential customers of a large western utility company is 900 customers.   Assuming that the margin of error associated with the estimate will be + 30 watts and the confidence level is stated to be 90 percent, what was the value for the population standard deviation?    


a.   265 watts



b.   Approximately 547.1 watts



c.   About 490 watts



d.    Can’t be determined without knowing the size of the population.

Answer: B  (Difficult)

Keywords: sample size, standard deviation, margin of error

117.   The U.S. Post Office is interested in estimating the mean weight of packages shipped using the overnight service.   They plan to sample 300 packages.  A pilot sample taken last year showed that the standard deviation in weight was about 0.15 pounds.  If they are interested in an estimate that has 95 percent confidence, what margin of error can they expect?      


a.    Approximately 0.017 pounds



b.    About 0.0003 pounds



c.    About 1.96

d. Can’t be determined without knowing the population mean.

Answer: A (Difficult)

Keywords: margin of error, sample size, standard deviation

118.  A cell phone service provider has selected a random sample of 20 of its customers in an effort to estimate the mean number of minutes used per day.  The results of the sample included a sample mean of 34.5 minutes and a sample standard deviation equal to 11.5 minutes.  Based on this information, and using a 95 percent confidence level:



a.  The critical value is z = 1.96.



b.  The critical value is z = 1.645.



c.  The critical value is t = 2.093.



d.  The critical value can’t be determined without knowing the margin of error.

Answer: C (Moderate)

Keywords: t-statistic, confidence interval, confidence level

119.  An animal shelter wants to estimate the mean number of animals housed daily and they know the standard deviation.  If they want to find a 98% confidence interval the critical value to use is:



a.  1.645



b.  1.98



c.  2.33



d.  2.575

Answer: C (Moderate)

Keywords: confidence level, critical value

120.  Which of the following will result in a larger margin of error in an application involving the estimation of a population mean?



a.  Increasing the sample size



b   Decreasing the confidence level



c.  Increasing the sample standard deviation



d.  All of the above.

Answer: C (Moderate)

Keywords: margin of error, population mean, standard deviation

8-3 Estimating a Population Proportion

121.   The administrator at Sacred Heart Hospital is interested in estimating the proportion of patients who are satisfied with the meals at the hospital.  A random sample of 250 patients was selected and the patients were surveyed.   Of these, 203 indicated that they were satisfied.  Based on this, what is the estimate of the standard error of the sampling distribution?      


a.   0.8120



b.   0.0247



c.   0.0006



d.   Can’t be determined without knowing
[image: image6.wmf]s
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Answer: B  (Moderate)

Keywords: standard error, proportion, sampling distribution

122.   The produce manager for a large retail food chain is interested in estimating the percentage of potatoes that arrive on a shipment with bruises.   A random sample of 150 potatoes showed 14 with bruises.   Based on this information, what is the margin of error for a 95 percent confidence interval estimate?     


a.   0.0933



b.   0.0466



c.   0.0006



d.   Can’t be determined without knowing 
[image: image7.wmf]s
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Answer: B  (Moderate)

Keywords: margin of error, proportion

123.   A random sample of 340 people in Chicago showed that 66 listened to WJKT – 1450, a radio station in South Chicago Heights.   Based on this sample information, what is the point estimate for the proportion of people in Chicago that listen to WJKT – 1450?    


a.   340



b.   About 0.194



c.   1450



d.   66

Answer: B (Easy)

Keywords: point estimate, proportion

124.   A random sample of 340 people in Chicago showed that 66 listened to WJKT – 1450, a radio station in South Chicago Heights.   Based on this information, what is the upper limit for the 95 percent confidence interval estimate for the proportion of people in Chicago that listen to WJKT – 1450?       


a.    1.96



b.    Approximately 0.0009



c.    About 0.2361



d.    About 0.2298

Answer: C (Moderate)

Keywords: proportion, confidence interval, point estimate

125.   The chamber of commerce in a beach resort town wants to estimate the proportion of visitors who are repeat visitors.  From previous experience they believe the portion is in the vicinity of 0.5 and they want to estimate the proportion to within + 0.03 percentage points with 95% confidence.  The sample size they should use is:

a. n = 1068 

b. n = 545

c. n = 33

d. n = 95

Answer: A (Moderate)

Keywords: sample size, proportion, confidence

126.   The chamber of commerce in a beach resort town wants to estimate the proportion of visitors who are repeat visitors.  From previous experience they believe the portion is not larger than 20%.  They want to estimate the proportion to within + 0.04 percentage points with 95% confidence.  The sample size they should use is:

a. n = 601

b. n = 97

c. n = 10

d. n = 385

Answer: D (Moderate)

Keywords: sample size, proportion, confidence

127.   A regional hardware chain is interested in estimating the proportion of their customers who own their own homes.   There is some evidence to suggest that the proportion might be around 0.70.  Given this, what sample size is required if they wish a 90 percent confidence level with a margin of error of     ± .025?      


a.    About 355



b.    Approximately 910



c.    Almost 1,300



d.    100

Answer: B (Moderate)

Keywords: sample size, confidence level, margin of error, proportion

128.   Suppose that an internal report submitted to the managers at a bank in Boston showed that with 95 percent confidence, the proportion of the bank’s customers who also have accounts at one or more other banks is between .45 and .51.   Given this information, what sample size was used to arrive at this estimate?      


a.    About 344



b.    Approximately 1,066



c.    Just under 700



d.    Can’t be determined without more information.

Answer: B (Difficult)

Keywords: sample size, proportion, confidence, margin of error

129.   A sample of 250 people resulted in a confidence interval estimate for the proportion of people who believe that the Federal Government’s proposed tax increase is justified is between 0.14 and 0.20.   Based on this information, what was the confidence level used in this estimation?     
a.   Approximately 1.59



b.   95 percent



c.   Approximately 79 percent



d.   Can’t be determined without knowing 
[image: image8.wmf]s

.

Answer: C (Difficult)

Keywords: confidence level, proportion, sample size

130.  The chamber of commerce in a beach resort town wants to estimate the proportion of visitors who are repeat visitors.  Suppose that they have estimated that they need a sample size of n=16,577 people to achieve a margin of error of + .01 percentage points with 99% confidence, but this is too large a sample size to be practical.  How can they reduce the sample size?

a. use a higher level of confidence

b. use a smaller margin or error

c. use a lower level of confidence

d. conduct a census

Answer: C (Moderate)
Keywords: confidence level, proportion, sample size

MULTIPLE CHOICE QUESTIONS

9-1 Hypothesis Tests for Means

71.    When someone is on trial for suspicion of committing a crime, the hypotheses are:


Ho :  innocent


HA :  guilty     
Which of the following is correct?



a.    Type I error is acquitting a guilty person


b.    Type I error is convicting an innocent person


c.     Type II error is acquitting an innocent person 

d.     Type II error is convicting an innocent person

Answer: B (Moderate)

Keywords: hypothesis test, Type I error, Type II error

72.   Which of the following statements is true?       
a.    The decision maker controls the probability of making a Type I statistical error.

b.   Alpha represents the probability of making a Type II error.

c.    Alpha and beta are directly related such that when one is increased the other will increase also.

d.    The alternative hypothesis should contain the equality.

Answer: A (Moderate)

Keywords: type I, error, probability

73.   In a hypothesis test involving a population mean, which of the following would be an acceptable formulation?     


a.   
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b.  
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c. 
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d.    None of the above is a  correct formulation.

Answer: C (Moderate)

Keywords: hypothesis test, mean, null ,alternative

74. Which of the following would be an appropriate null hypothesis?

a. The mean of a population is equal to 55. 

b. The mean of a sample is equal to 55.

c. The mean of a population is greater than 55.

d. The mean of a sample is equal to 55

Answer: A (Easy)

Keywords: null, hypothesis, mean

75. If we are performing a two-tailed test of whether 
[image: image12.wmf]m

= 100, the probability of detecting a shift of the mean to 105 will be ________ the probability of detecting a shift of the mean to 110. 

a.  less than

b.  greater than

c.  equal to

d.  not comparable to

Answer: A (Moderate)

Keywords: probability, two-tailed, hypothesis test

76.  If an economist wishes to determine whether there is evidence that average family income in a community exceeds $25,000.  The best null hypothesis is:

a.   μ = 25,000

b.   μ > 25,000

c.   μ < 25,000

d.   μ > 25,000

Answer: C (Moderate)

Keywords: hypothesis test, one-tailed, null

77. If the p value is less than 

 in a two-tailed test,

a.  the null hypothesis should not be rejected.

b.  the null hypothesis should be rejected.

c.  a one-tailed test should be used.

d.  more information is needed to reach a conclusion about the null hypothesis.

Answer: B (Moderate)

Keywords: p-value, alpha, hypothesis test

78.  A hypothesis test is to be conducted using an alpha = .05 level.  This means:



a.  there is a 5 percent chance that the null hypothesis is true.



b.  there is a 5 percent chance that the alternative hypothesis is true.

c.  there is a maximum 5 percent chance that a true null hypothesis will be rejected.

d.  there is a 5 percent chance that a Type II error has been committed.

Answer: C (Moderate)

Keywords: hypothesis test, null, alpha

79.  In a two-tailed hypothesis test for a population mean, an increase in the sample size will:



a.  have no affect on whether the null hypothesis is true or false.



b.  have no affect on the significance level for the test.



c.  result in a sampling distribution that has less variability.



d.  All of the above are true.

Answer: D (Moderate)

Keywords: two-tailed, hypothesis test, mean, sample size, significance

80.    The reason for using the t-distribution in a hypothesis test about the population mean is:       
a.    the population standard deviation is unknown 

b.    it results in a lower probability of a Type I error occurring.

c.    it provides a smaller critical value than the standard normal distribution for a given sample size.

d.    the population is not normally distributed

Answer: A (Moderate)

Keywords: t-distribution, hypothesis test, mean, standard deviation, sample size

81.   A company that makes shampoo wants to test whether the average amount of shampoo per bottle is 16 ounces.  The standard deviation is known to be 0.20 ounces.  Assuming that the hypothesis test is to be performed using 0.10 level of significance and a random sample of n = 64 bottles, which of the following would be the upper tail critical value?      


a.   1.28



b.   1.645



c.   1.96



d.   2.575

Answer: B (Moderate)

Keywords: critical value, upper tail, significance level

82.   A company that makes shampoo wants to test whether the average amount of shampoo per bottle is 16 ounces.  The standard deviation is known to be 0.20 ounces.  Assuming that the hypothesis test is to be performed using 0.10 level of significance and a random sample of n = 64 bottles, which of the following would be the correct formulation of the null and alternative hypotheses?   



a.
Ho :  
[image: image13.wmf]x

= 16




HA :  
[image: image14.wmf]x

 ≠ 16



b.
Ho :  μ = 16




HA :  μ ≠ 16



c. 
Ho :  μ >16




HA :  μ < 16



d.
Ho :  
[image: image15.wmf]x

 > 16




HA :  
[image: image16.wmf]x

 < 16

Answer: B  (Easy)

Keywords: hypothesis test, two-tailed, null, alternative

83.   A company that makes shampoo wants to test whether the average amount of shampoo per bottle is 16 ounces.  The standard deviation is known to be 0.20 ounces.  Assuming that the hypothesis test is to be performed using 0.10 level of significance and a random sample of n = 64 bottles, how large could the sample mean be before they would reject the null hypothesis?      


a.   16.2 ounces



b.   16.049 ounces



c.   15.8 ounces



d.   16.041 ounces

Answer: D (Hard)

Keywords: mean, hypothesis test, critical value
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84.   The cost of a college education has increased at a much faster rate than costs in general over the past twenty years.   In order to compensate for this, many students work part- or full- time in addition to attending classes.   At one university, it is believed that the average hours students work per week exceeds 20.   To test this at a significance level of 0.05, a random sample of n = 20 students was selected and the following values were observed:

Based on these sample data, which of the following statements is true?      


a.    The standard error of the sampling distribution is approximately 3.04.



b.    The test statistic is approximately  t = 0.13.

c.    The research hypothesis that the mean hours worked exceeds 20 is not supported by these sample data.

d.    All of the above are true.

Answer: D (Difficult)

Keywords: test statistic, hypothesis, mean, standard error
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85.   The cost of a college education has increased at a much faster rate than costs in general over the past twenty years.   In order to compensate for this, many students work part- or full-time in addition to attending classes.   At one university, it is believed that the average hours students work per week exceeds 20.   To test this at a significance level of 0.05, a random sample of n = 20 students was selected and the following values were observed:

Based on these sample data, the critical value expressed in hours:        


a.    is approximately equal to 25.26 hours.



b.    is approximately equal to 25.0 hours.



c.    cannot be determined without knowing the population standard deviation.



d.    is approximately 22 hours

Answer: A (Difficult)

Keywords: hypothesis, mean, critical value

86. The R.D. Wilson Company makes a soft drink dispensing machine that allows customers to get soft drinks from the machine in a cup with ice.   When the machine is running properly, the average number of fluid ounces in the cup should be 14.  Periodically the machines need to be tested to make sure that they have not gone out of adjustment.   To do this, six cups are filled by the machine and a technician carefully measures the volume in each cup.  In one such test, the following data were observed:   
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Which of the following would be the correct null hypothesis if the company wishes to test the machine?        


a.    
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Answer: B (Moderate)

Keywords: hypothesis test, mean, null

87.   The R.D. Wilson Company makes a soft drink dispensing machine that allows customers to get soft drinks from the machine in a cup with ice.   When the machine is running properly, the average number of fluid ounces in the cup should be 14.  Periodically the machines need to be tested to make sure that they have not gone out of adjustment.   To do this, six cups are filled by the machine and a technician carefully measures the volume in each cup.  In one such test, the following data were observed:   
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Based on these sample data, which of the following is true if the significance level is .05?      

a.   No conclusion can be reached about the status of the machine based on a sample size of only six cups.

b.   The null hypothesis cannot be rejected since the test statistic is approximately t = .29 , which is not in the rejection region.

c.   The null hypothesis can be rejected since the sample mean is greater than 14

d.   The null can be rejected because the majority of the sample values exceed 14

Answer: B (Difficult)

Keywords: hypothesis test, t-statistic, mean

88.    A concern of Major League Baseball is that games last too long.   Some executives in the league’s headquarters believe that the mean length of games this past year exceeded 3 hours (180 minutes).   To test this, the league selected a random sample of 80 games and found the following results:      
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minutes and s = 16 minutes.

Based on these results, if the null hypothesis is tested using an alpha level equal to 0.10, which of the following is true?         


a.     The null hypothesis should be rejected if 
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b.     The test statistic is t = 1.2924.



c.     Based on the sample data, the null hypothesis cannot be rejected.

d.     It is possible that when the hypothesis test is completed that a Type II statistical error has been made.

Answer: A (Moderate)

Keywords: mean, hypothesis test, t-statistic

89.   When testing a two-tailed hypothesis using a significance level of 0.05, a sample size of  n = 16, and with the population standard deviation unknown, which of the following is true?       
a.    The null hypothesis can be rejected if the sample mean gets too large or too small compared with the hypothesized mean.

b.    The alpha probability must be split in half and a rejection region must be formed on both sides of the sampling distribution.

c.    The test statistic will be a t-value.

d.    All of the above are true.

Answer: D (Moderate)

Keywords: two-tailed, hypothesis, t-statistic, null, alpha

90.   A major airline is concerned that the waiting time for customers at their ticket counter may be exceeding their target average of 190 seconds.   To test this, the company has selected a random sample of 100 customers and times them from when the customer first arrives at the checkout line until he or she is at the counter being served by the ticket agent.   The mean time for this sample was 202 seconds with a standard deviation of 28 seconds.  Given this information and the desire to conduct the test using an alpha level of 0.02, which of the following statements is true?      


a.    The chance of a Type II error is 1 - 0.02 = 0.98.



b.    The test to be conducted will be structured as a two-tailed test.

c.     The test statistic will be approximately t = 4.286, so the null hypothesis should be rejected.

d.     The sample data indicate that the difference between the sample mean and the hypothesized population mean should be attributed only to sampling error.

Answer: C (Moderate)

Keywords: t-statistic, hypothesis

91.   A house cleaning service claims that they can clean a four bedroom house in less than 2 hours.  A sample of n = 16 houses is taken and the sample mean is found to be 1.97 hours and the sample standard deviation is found to be 0.1 hours.  Using a 0.05 level of significance the correct conclusion is
a.   Reject the null because the test statistic (-1.2) is < the critical value (1.7531)

b.   Do not reject the null because the test statistic (1.2) is > the critical value (-1.7531)

c.    Reject the null because the test statistic (-1.7531) is < the critical value (-1.2)

d.    Do not reject the null because the test statistic (-1.2) is > the critical value (-1.7531)

Answer: D (Difficult)
Keywords: T distribution, hypothesis test, critical value

9-2 Hypothesis Tests for Proportions

92.    Woof Chow Dog Food Company believes that it has  a market share of 25%.  They survey n = 100 dog owners and ask whether or not Woof Chow is their regular brand of dog food.  The appropriate null and alternate hypotheses are:


a.    
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b.   
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c.   
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d.   
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Answer: B (Moderate)

Keywords: population proportion, null, alternative, hypothesis

93.   Woof Chow Dog Food Company believes that it has  a market share of 25%.  They survey n = 100 dog owners and ask whether or not Woof Chow is their regular brand of dog food, and 23 people say yes.  Based upon this information, what is the critical value if the hypothesis is to be tested at the 0.05 level of significance?      


a.   1.28



b.   1.645



c.   1.96



d.   2.575

Answer: C (Moderate)

Keywords: population proportion, critical value

94. Woof Chow Dog Food Company believes that it has a market share of 25%.  They survey n = 100 dog owners and ask whether or not Woof Chow is their regular brand of dog food, and 23 people say yes.  Based upon this information, what is the value of the test statistic?


a.   -0.462



b.   -0.475



c.   0.462



d.   0.475

Answer: A  (Moderate)



Keywords: population proportion, test statistic

95.   After completing sales training for a large company, it is expected that the salesperson will generate a sale on at least 15 percent of the calls he or she makes.   To make sure that the sales training process is working, a random sample of n = 400 sales calls made by sales representatives who have completed the training have been selected and the null hypothesis is to be tested at 0.05 alpha level.   Suppose that a sale is made on 36 of the calls.  Based on this information, what is the test statistic for this test?     


a.   Approximately 0.1417



b.   About z = -3.35



c.   z = -1.645



d.   t = -4.567

Answer: B (Moderate)

Keywords: population proportion, test statistic, p bar

96.  After completing sales training for a large company, it is expected that the salesperson will generate a sale on at least 15 percent of the calls he or she makes.   To make sure that the sales training process is working, a random sample of n = 400 sales calls made by sales representatives who have completed the training have been selected and the null hypothesis is to be tested at 0.05 alpha level.  Suppose that a sale is made on 36 of the calls. Based on these sample data, which of the following is true?    
a.   The null hypothesis should be rejected since the test statistic falls in the lower tail rejection region.

b.   The null hypothesis is supported since the sample results do not fall in the rejection region.

c.   There is insufficient evidence to reject the null hypothesis and the sample proportion is different from the hypothesized proportion due to sampling error.

d.   It is possible that a Type II statistical error has been committed.

Answer: A (Moderate)

Keywords: population proportion, hypothesis, lower tail

9-3 Type II Errors

97.   Which of the following is not a required step in finding Beta?      


a.   Assuming a true value of the population parameter where the null is false

b.   Finding the critical value based on the null hypothesis

c.    Converting the critical value from the standard normal distribution to the units of the data

d.    Finding the power of the test

Answer: D (Moderate)

Keywords: alpha, type II, beta

98.  If the Type I error (

) for a given test is to be decreased, then for a fixed sample size n:

a.   the Type II error (

) will also decrease.

b.  the Type II error (

) will increase.

c.  the power of the test will increase.

d.  a one-tailed test must be utilized.

Answer: B (Easy)

Keywords: type I, alpha, sample size, type II, beta

99.  For a given sample size n, if the level of significance (

) is decreased, the power of the test:

a. will increase.

b. will decrease.

c. will remain the same.

d. cannot be determined.

Answer:  B (Moderate)

Keywords: sample size, significance, alpha, power, beta

100.The power of a test is measured by its capability of:

a.  rejecting a null hypothesis that is true.

b.  not rejecting a null hypothesis that is true.

c.  rejecting a null hypothesis that is false.

d.  not rejecting a null hypothesis that is false.

Answer: C (Moderate)

Keywords: power, null, reject

101.   Which of the following will be helpful if the decision maker wishes to reduce the chance of making a Type II error?       


a.   Increase the level of significance at which the hypothesis test is conducted.



b.   Increase the sample size.



c.   Both a and b will work.



d.   Neither a nor b will be effective.

Answer: C (Moderate)

Keywords: type II, beta, sample size, significance level

102.   A consumer group plans to test whether a new passenger car that is advertised to have a mean highway miles per gallon of at least 33 actually meets this level.  They plan to test the hypothesis using a significance level of 0.05 and a sample size of n = 100 cars.   It is believed that the population standard deviation is 3 mpg.   Based upon this information, if the “true” population mean is 32.0 mpg, what is the probability that the test will lead the consumer group to “accept” the claimed mileage for this car?        


a.   About 0.45



b.   Approximately 0.0455



c.   About 0.9545



d.   None of the above.

Answer: B (Difficult)

Keywords: mean, beta, z-value

103. A consumer group plans to test whether a new passenger car that is advertised to have a mean highway miles per gallon of at least 33 actually meets this level.  They plan to test the hypothesis using a significance level of 0.05 and a sample size of n = 100 cars.   It is believed that the population standard deviation is 3 mpg.   Based upon this information, what is the critical value in terms of miles per gallon that would be needed prior to finding Beta?



a.   32.5065



b.   33.4935



c.   33.588



d.   32.412

Answer: A (Moderate)

Keywords: mean, critical, z-value

104.   Suppose we want to test 

. Which of the following possible sample results based on a sample of size 36 gives the strongest evidence to reject H0 in favor of H1?

a.  

 = 28, s = 6

b.  

 = 27, s = 4

c.  

 = 32, s = 2

d. 

 = 26, s = 9

Answer:  B (Difficult)

Keywords: null, alternative, hypothesis, 

105.   A contract calls for the mean diameter of a cylinder to be 1.50 inches.   As a quality check, each day a random sample of n = 36 cylinders is selected and the diameters are measured.   Assuming that the population standard deviation is thought to be 0.10 inch and that the test will be conducted using an alpha equal to 0.025, what would the probability of a Type II error be?     


a.   Approximately 0.1267



b.   About 0.6789



c.   0.975



d.   Can’t be determined without knowing the “true” population mean.

Answer: D (Moderate)

Keywords: type II, beta, hypothesis, mean

106.   A company that sells an online course aimed at helping high-school students improve their SAT scores has claimed that SAT scores will improve by more than 90 points on average if students successfully complete the course.  To test this, a national school counseling organization plans to select a random sample of n = 100 students who have previously taken the SAT test.  These students will take the company’s course and then retake the SAT test.  Assuming that the population standard deviation for improvement in test scores is thought to be 30 points, and the level of significance for the hypothesis test is 0.05, what is the probability that the counseling organization will incorrectly “accept” the null hypothesis when, in fact, the true mean increase is actually 95 points?        


a.   Approximately 0.508



b.   About 0.492



c.   Approximately 0.008



d.   Can’t be determined without knowing the sample results.

Answer: B (Difficult)

Keywords: type II, beta, mean, difference

107.  A company that sells an online course aimed at helping high-school students improve their SAT scores has claimed that SAT scores will improve by more than 90 points on average if students successfully complete the course.  To test this, a national school counseling organization plans to select a random sample of n = 100 students who have previously taken the SAT test.  These students will take the company’s course and then retake the SAT test.  Assuming that the population standard deviation for improvement in test scores is thought to be 30 points, and the level of significance for the hypothesis test is 0.05, find the critical value in terms of improvement in SAT points which would be needed prior to finding a Beta.


a.   reject the null if SAT improvement is > 95 points



b.   reject the null if SAT improvement is < 85.065 points



c    reject the null if SAT improvement is > 95.88 points

d.   reject the null if SAT improvement is >94.935 points

Answer: D (Moderate)

Keywords: type II, beta, mean

108.   A recent report in which a major pharmaceutical company released the results of testing that had been done on the cholesterol reduction that people could expect if they use the company’s new drug indicated that the Type II error probability for a given “true” mean was 0.1250 based on the sample size of n = 64 subjects.   Given this, what was the power of the test under these same conditions?  The alpha level used in the test was 0.05.   


a.   0.95



b.   0.875



c.   Essentially zero



d.   Power would be undefined in this case since the hypothesis would be rejected.

Answer: B (Moderate)

Keywords: beta, type II, power

109.  If the hypothesis test you are conducting is a two-tailed test, which of the following is a possible step that you could take to increase the power of the test?     


a.   Reduce the sample size



b.   Increase alpha



c.   Increase beta



d.   use the t-distribution

Answer: B (Moderate)

Keywords: hypothesis, two-tailed, power, alpha

110.   A consumer group plans to test whether a new passenger car that is advertised to have a mean highway miles per gallon of at least 33 actually meets this level.  They plan to test the hypothesis using a significance level of 0.05 and a sample size of n = 100 cars.   It is believed that the population standard deviation is 3 mpg.   Based upon this information, if the “true” population mean is 32.0 mpg, what is the probability that the test will lead the consumer group to reject the claimed mileage for this car?        


a.    About 0.075



b.   Approximately 0.95



c.   0.05



d.   None of the above.

Answer: B (Difficult)
Keywords: hypothesis, mean, p-value

MULTIPLE CHOICE QUESTIONS

10-1 Estimation for Two Population Means Using Independent Samples

34. If a manager wishes to develop a confidence interval estimate for estimating the difference between two population means, an increase in the size of the samples used will result in:



a.  an increase in the size of the critical value.



b.  a wider confidence interval.



c.  a more precise confidence interval.



d.  a less precise confidence interval

Answer: C (Easy)

Keywords: mean difference, population, confidence interval

35. If the population variances are assumed to be known in an application where a manager wishes to estimate the difference between two population means, the 95% confidence interval estimate can be developed using which of the following critical values:



a.  z =  1.645.



b.  z = 1.96.



c.   t value that depends on the sample sizes from the two populations.



d.  z = 2.575

Answer: B (Easy)

Keywords: mean difference, confidence interval, population, variance, critical value

36. A company in Maryland has developed a device that can be attached to car engines which  they believe will increase the miles per gallon that cars will get.   The owners are interested in estimating the difference between mean mpg for cars using the device versus those that are not using the device.   The following data represent the mpg for independent random samples of cars from each population.  The variances are assumed equal and the populations normally distributed.
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Given this data, what is the critical value if the owners wish to have a 90 percent confidence interval estimate?    


a.  t = 2.015



b.  t = 1.7823



c.  z = 1.645



d.  z = 1.96
Answer: B (Moderate)

Keywords: mean difference, confidence interval, critical value

37. A company in Maryland has developed a device that can be attached to car engines, which they believe will increase the miles per gallon that cars will get.   The owners are interested in estimating the difference between mean mpg for cars using the device versus those that are not using the device.   The following data represent the mpg for random independent samples of cars from each population.  The variances are assumed equal and the populations normally distributed.
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Given this data, what is the upper limit for a 95 percent confidence interval estimate for the difference in mean mpg?     


a.  Approximately 3.88 mpg



b.  About 5.44 mpg



c.  Just under 25.0



d.  None of the above.

Answer: B (Difficult)

Keywords: mean difference, confidence interval, population

38. When estimating a confidence interval for the difference between 2 means using the method where  sample variances are pooled, which of the following assumptions is not needed?

a.   the populations are normally distributed.

b.   the populations have equal variance

c.   the samples are independent.

d.   the sample sizes are equal

Answer: D (Moderate)
Keywords: mean difference, confidence interval, independent, variances unknown

39. A major retail clothing store is interested in estimating the difference in mean monthly purchases by customers who use the store’s in-house credit card versus using a Visa, Mastercard, or one of the other major credit cards.   To do this, they have randomly selected a sample of customers who have made one or more purchases with each of the types of credit cards.  The following represents the results of the sampling:




In-House Credit Card


National Credit Card

Sample Size:


86




113

Mean Monthly Purchases:
$45.67




$39.87

Standard Deviation:

$10.90




$12.47

Based on these sample data, what is the lower limit for the 95 percent confidence interval estimate for the difference between population means?     


a.  About $5.28



b.  Approximately $4.85



c.   Approximately $2.54



d.   Approximately $3.41

Answer: C  (Moderate)

Keywords: mean difference, confidence interval, population, lower limit

40. A major retail clothing store is interested in estimating the difference in mean monthly purchases by customers who use the store’s in-house credit card versus using a Visa, Mastercard, or one of the other major credit cards.   To do this, they have randomly selected a sample of customers who have made one or more purchases with each of the types of credit cards.  The following represents the results of the sampling:




In-House Credit Card


National Credit Card

Sample Size:


86




113

Mean Monthly Purchases:
$45.67




$39.87

Standard Deviation:

$10.90




$12.47

Given this information, which of the following statements is true?     
a.    If either of the sample sizes is increased, the resulting confidence interval will have a smaller margin of error.

b.    If the confidence level were changed from 95 percent to 90 percent, the margin of error in the estimate would be reduced.

c.    Neither a nor b are true.

d.    Both a and b are true.

Answer: D (Moderate)

Keywords: mean difference, confidence interval, population, margin of error

10-2 Hypothesis Tests for Two Population Means Using Independent Samples
41. A major retail clothing store is interested in estimating the difference in mean monthly purchases by customers who use the store’s in-house credit card versus using a Visa, Mastercard, or one of the other major credit cards.   To do this, they have randomly selected a sample of customers who have made one or more purchases with each of the types of credit cards.  The following represents the results of the sampling:




In-House Credit Card


National Credit Card

Sample Size:


86




113

Sample Mean:


$45.67




$39.87

Standard Deviation (σ):

$10.90




$12.47

Suppose that the managers wished to test whether there is a statistical difference in the mean monthly purchases by customers using the two types of credit cards, using a significance level of .05, what is the value of the test statistic assuming the standard deviations are known?      


a.  t = 3.49 



b.  z = 11.91



c.  z = 2.86 



d.  z = 3.49

Answer: D (Moderate)

Keywords: mean difference, known standard deviations, test statistic

42. If we are testing for the difference between the means of two independent populations with samples of n1 = 20 and n2 = 20, the number of degrees of freedom is equal to:

a.  39.

b.  38.

c.  19.

d.  18.

Answer: B (Easy)

Keywords: mean difference, independent, degrees of freedom

43. Given the following information, calculate the degrees of freedom that should be used in the pooled-standard deviation t-test.


s12 = 4
s22 = 6



n1 = 16
n2 = 25

a.  df = 41

b.  df = 39

c.  df = 16

d.  df = 25

Answer: B (Moderate)

Keywords: degrees of freedom, pooled, standard deviation, t-test

44. A recent study posed the question about whether Japanese managers are more motivated than American managers.  A randomly selected sample of each was administered the Sarnoff Survey of Attitudes Toward Life (SSATL), which measures motivation for upward mobility. The SSATL scores are summarized below.

	
	American
	Japanese

	Sample Size
	211
	100

	Mean SSATL Score
	65.75
	79.83

	Population Std. Dev.
	11.07
	6.41


Judging from the way the data were collected, which test would likely be most appropriate?

a.  Related samples t-test  for mean difference

b.  Pooled-variance t-test  for the difference in means

c.  Independent samples Z-test for the difference in means

d.  Related samples Z-test for mean difference

Answer: C (Easy)

Keywords: independent, samples, z-test, mean difference

45. A recent study posed the question about whether Japanese are managers more motivated than American managers.  A randomly selected sample of each was administered the Sarnoff Survey of Attitudes Toward Life (SSATL), which measures motivation for upward mobility. The SSATL scores are summarized below.

	
	American
	Japanese

	Sample Size
	211
	100

	Mean SSATL Score
	65.75
	79.83

	Population Std. Dev.
	11.07
	6.41


Which of the following is the correct the null and alternative hypotheses to determine if the average SSATL score of Japanese managers differs from the average SSATL score of American managers?

a.  


b.  


c.  


d.  


Answer: C (Easy)

Keywords: null, alternative, hypothesis, mean difference

46. A commuter has two different routes available to drive to work.  She wants to test whether route A is faster than route B.  The best hypotheses are:

a.   Ho : μA - μB > 0

      HA : μA - μB < 0

b.   Ho : μA - μB < 0

      HA : μA - μB > 0

c.   Ho : μA - μB  = 0

      HA : μA - μB ≠ 0

d.   Ho : μA - μB < 0

      HA : μA - μB > 0

Answer: A (Moderate)

Keywords: independent, sample, hypotheses

47. In conducting a hypothesis test for the difference in two population means where the standard deviations are known and the null hypothesis is:



Ho : μA - μB  = 0

What is the p-value assuming that the test statistic has been found to be z = 2.52?


a.  0.0059



b.  0.9882



c.  0.0118



d.  0.4941

Answer: C (Moderate) 
Keywords: mean difference, independent, sample, p-value

48. Under what conditions can the t-distribution be correctly employed to test the difference between two population means?     
a.   When the samples from the two populations are small and the population variances are unknown.

b.   When the two populations of interest are assumed to be normally distributed.

c.    When the population variances are assumed to be equal.

d.    All of the above.

Answer: D (Moderate)
Keywords: variance, small sample, normal, t-distribution

49. A hypothesis test for the difference between two means is considered a two-tailed test when:      


a.    the population variances are equal.



b.    the null hypothesis states that the population means are equal.



c.    the alpha level is 0.10 or higher.



d.    the standard deviations are unknown

Answer: B (Easy)

Keywords: mean difference, hypothesis, two-tailed, null

50. There have been complaints recently from homeowners in the north end claiming that their homes have been assessed at values that are too high compared with other parts of town.  They say that the mean increase from last year to this year has been higher in their part of town than elsewhere.  To test this, the assessor’s office staff plans to select a random sample of north end properties (group 1) and a random sample of properties from other areas within the city (group 2) and perform a hypothesis test.  Based on the information provided, the research (or alternate) hypothesis is:     
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d.    μ1 < μ2.
Answer: C (Moderate)

Keywords: independent, mean, research, alternate, hypothesis

51. There have been complaints recently from homeowners in the north end claiming that their homes have been assessed at values that are too high compare with other parts of town.  They say that the mean increase from last year to this year has been higher in their part of town than elsewhere.  To test this, the assessor’s office staff plans to select a random sample of north end properties (group 1) and a random sample of properties from other areas within the city (group 2) and perform a hypothesis test.  The following sample information is available:




North End

Other

Sample Size

     20


   10

Sample Mean Increase      $4,010

   $3,845

Sample St. Deviation         $1,800

   $1,750

Assuming that the null hypothesis will be tested using an alpha level equal to 0.05, what is the value of the test statistic?      


a.   z = 1.578



b.   t =  1.7011



c.   t = 0.2388



d.   t = 0.3944

Answer: C (Moderate)

Keywords: test statistic, hypothesis, null, independent, mean

52. There have been complaints recently from homeowners in the north end claiming that their homes have been assessed at values that are too high compare with other parts of town.  They say that the mean increase from last year to this year has been higher in their part of town than elsewhere.  To test this, the assessor’s office staff plans to select a random sample of north end properties (group 1) and a random sample of properties from other areas within the city (group 2) and perform a hypothesis test.  The following sample information is available:



North End


Other

Sample Size
     20

Sample Size
   10

Mean Increase      $4,010
Mean Increase
   $3,845

St. Deviation         $1,800
St. Deviation
   $1,750

Assuming that the null hypothesis will be tested using an alpha level equal to 0.05, what is the critical value?     
      

a.   z = 1.578



b.   t =  1.7011



c.   t = 0.2388



d.   t = 2.0484

Answer: B (Moderate)

Keywords: critical value, hypothesis, mean, independent

53. Assume that you are testing the difference in the means of two independent populations at the 0.05 level of significance.  The null hypothesis is: Ho : μA - μB  > 0 and you have found the test statistic is z = -1.92.  What should you conclude?



a.   The mean of pop. A is greater than the mean of pop. B because p < α



b.   The mean of pop. A is greater than the mean of pop. B because p > α



c.   There is no significant difference in the two means because p > α



d.   The mean of pop. B is greater than the mean of pop. A because p < α

Answer: D (Moderate)

Keywords: hypothesis, one tailed, mean, independent, p-value

54. The U.S. Golf Association provides a number of services for its members.  One of these is the evaluation of golf equipment to make sure that the equipment satisfies the rules of golf.   For example, they regularly test the golf balls made by the various companies that sell balls in the United States.  Recently they undertook a study of two brands of golf balls with the objective to see whether there is a difference in the mean distance that the two golf ball brands will fly off the tee.  To conduct the test, the U.S.G.A. uses a robot named “Iron Byron,” which swings the club at the same speed and with the same swing pattern each time it is used.   The following data reflect sample data for a random sample of balls of each brand.

Brand A:   234  236   230   227   234   233   228  229  230   238

Brand B:   240  236   241   236   239   243   230  239  243   240

Given this information, what is the test statistic for testing whether the two population means are equal?     



a.  F = 1.115



b.   t = 1.96



c.   t = -4.04



d.   t = -2.58

Answer: C (Difficult)

Keywords: test statistic, mean, independent

10-3 Interval Estimation and Hypothesis Tests for Paired Samples
55. Most companies that make golf balls and golf clubs use a one-armed robot named “Iron Byron” to test their balls for length and accuracy, but because of swing variations by real golfers, these test robots don’t always indicate how the clubs will perform in actual use.   One company in the golfing industry is interested in testing its new driver to see how it compares with the best-selling driver.   To do this, they have selected a group of golfers of differing abilities and ages.   Their plan is to have each player use each of the two clubs and hit five balls.  They will record the average length of the drives with each club for each player.   Given this description of the planned test, which of the following statements is true?     
a.   The test won’t be meaningful if only five balls are hit by each player with each club.

b.   The samples in this case are called paired samples since the same players are hitting both golf clubs.

c.   The test will be invalid unless different players are used to hit each club so that the samples will be independent.

d.   The samples are independent because each player is independent of the other players.

Answer: B (Easy)

Keywords: mean difference, paired

56. Most companies that make golf balls and golf clubs use a one-armed robot named “Iron Byron” to test their balls for length and accuracy, but because of swing variations by real golfers, these test robots don’t always indicate how the clubs will perform in actual use.   One company in the golfing industry is interested in testing its new driver to see if has greater length off the tee than the best-selling driver.   To do this, they have selected a group of golfers of differing abilities and ages.   Their plan is to have each player use each of the two clubs and hit five balls.  They will record the average length of the drives with each club for each player.  The resulting data for a sample of 10 players is:

[image: image86.png]Store A | Store B | Store C
Saturday | 176 300 56
Sunday 145 290 0
Weekday 108 150 40




Based on these sample data, what is the point estimate for the difference between the mean distance for the new driver versus the leading driver?       


a.   2.81



b.   1.55



c.   – 3.45



d.   233.4

Answer: A  (Moderate)

Keywords: mean difference, point estimate, paired

57. Suppose that a group of 10 people join a weight loss program for 3 months.  Each person’s weight is recorded at the beginning and at the end of the 3 month program.  To test whether the weight loss program is effective, the data should be treated as: 

a.  Independent samples using the normal distribution

b.  paired samples using the t-distribution

c.  independent samples using the t-distribution.

d.  independent proportions

Answer: B (Easy)

Keywords: mean difference, population, independent, paired

58. The t-test for the mean difference between 2 related populations assumes that the respective:

a.  sample sizes are equal.

b.  sample variances are equal.

c.   populations are approximately normal or sample sizes are large.

d.  All of the above.

Answer: C (Moderate)

Keywords: mean difference, sample size, normal

59. If we are testing for the difference between the means of two paired populations with samples of n1 = 20 and n2 = 20, the number of degrees of freedom is equal to:

a.  39.

b.  38.

c.  19.

d.  18.

Answer: C (Easy)

Keywords: mean difference, population, paired, degrees of freedom

60. In testing for differences between the means of two  paired populations, the null hypothesis is:

a.  
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Answer: B (Easy)

Keywords: paired, mean difference, null, hypothesis

71.   Most companies that make golf balls and golf clubs use a one-armed robot named “Iron Byron” to test their balls for length and accuracy, but because of swing variations by real golfers, these test robots don’t always indicate how the clubs will perform in actual use.   One company in the golfing industry is interested in testing its new driver to see if it has greater length off the tee than the best-selling driver.   To do this, they have selected a group of golfers of differing abilities and ages.   Their plan is to have each player use each of the two clubs and hit five balls.  They will record the average length of the drives with each club for each player.  The resulting data for a sample of 10 players are:

[image: image87.png]Anova: Two-Factor Without Replication

SUMMARY Count |_Sum__ Average | Variance
1 3] 247308 82436 740.99%
2 3 2411.911 8039705 1120.791
3 3 2495.924| 8319748 2958.509
4 3 249492 83164 489802
5 3 2487.995 8293318 1129.897
6 3 2351.078) 7836925 4435333
7 3 2319.392 7731308 4450.131
] 3 2373.183) 791.0609 458.4032
9 3 230.24) 783.4132 2173.944
10 3 2416.553 8055178 1200.471
11 3 2479.895 6266317 955771
12 3 2393605 7978684 382.9982
13 3 2245545 748515 1151388
14 3 2361.247 787.0824 1364.083
15 3 241824 80608 1147.566
16 3 2379.708| 793.2361 3115073
17 3 2494709 8315696 309278
18 3 2389.693 796.5643 5503.197
19 3 2358.984 786.3279 BE74.581
20 3 2273107 757.7023 1562739
us 20 15708.57| 785.4267 1867.925
Germany 20 16453.12 8226558 1840.004
Japan 20 15807.32 790366 2408.399
ANOVA
‘Source of Variation 55 af WS F | Pvale  Fem
Rows 3437873 19 1809.407 | 0.840232 0649985 1.867331
Columns 16352.4 2 8176.198) 3.796773 0.031385 3.244821
Ermor 8183148 38 2153.48
Total 132562.6 59





What is an appropriate null hypothesis to be tested?      


a.   
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d.   Ho :  μD = 0

Answer: C (Moderate)

Keywords: null, hypothesis, mean, paired

72. Most companies that make golf balls and golf clubs use a one-armed robot named “Iron Mike” to test their balls for length and accuracy, but because of swing variations by real golfers, these test robots don’t always indicate how the clubs will perform in actual use.   One company in the golfing industry is interested in testing its new driver to see if it has greater length off the tee than the best-selling driver.   To do this, they have selected a group of golfers of differing abilities and ages.   Their plan is to have each player use each of the two clubs and hit five balls.  They will record the average length of the drives with each club for each player.  The resulting data for a sample of 10 players are:

[image: image88.png]Pattern 1 _Pattern2_Pattern 3

Material A| 257 248 260]
Material Bf 250 247 255}
Material C} 230 260 240)
Material D| 266, 256, 280}





What is the critical value for the appropriate hypothesis test if the test is conducted using a 0.05 level of significance?      


a.   z = 1.645



b.   t = 1.7341



c.   t = 1.8331



d.   t = 2.2622

Answer: C (Moderate)

Keywords: critical value, hypothesis, t-test, means, paired

MULTIPLE CHOICE QUESTIONS

11-1 Hypothesis Tests and Estimation for a Single Population Variance

42.    An analyst plans to test whether the standard deviation for the time it takes bank tellers to provide service to customers exceeds the standard of 1.5 minutes.   The correct null and alternative hypotheses for this test are:       


a.   
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d.    
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Answer: C (Easy)
Keywords: null, alternative, hypothesis, chi-square, population variance

43.    When a hypothesis test is to be conducted regarding a population variance, the test statistic will be:     


a.   a t-value from the t-distribution.



b.   a 
[image: image41.wmf]2

c

value from the chi-square distribution.



c.   a z-value from the standard normal distribution.



d.   a binomial distribution p value.

Answer: B (Easy)

Keywords: hypothesis, population, variance, test statistic, chi-square

44.   If a hypothesis test for a single population variance is to be conducted using a significance level of  to 0.10, a sample size of n = 16, and the test is a one-tailed upper-tail test, the critical value is:       


a.    z  =  1.28.



b.    t =  1.345.



c.    
[image: image42.wmf]2

c

= 22.3071.



d.    
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= 24.9958.

Answer: C (Moderate)

Keywords: hypothesis test, critical value, chi-square

45.   When conducting a one-tailed hypothesis test of a population variance using a sample size of n = 24 and a 0.10 level of significance, the critical value is:


a.    32.0069



b.    35.1725



c.    33.1962



d.    36.4150

Answer: A (Moderate)

Keywords: hypothesis, variance, critical value

46.   A potato chip manufacturer has found that in the past the standard deviation of bag weight has been 0.2 ounces.  They want to test whether the standard deviation has changed.  The null hypothesis is:


a.   Ho :  σ2 = 0.2



b.   Ho :  σ  = 0.2



c.   Ho :  σ  = 0.04



d.   Ho :  σ2 = 0.04

Answer: D  (Moderate)

Keywords: test statistic, chi-square, null, variance, two-tailed

47.   A fast food restaurant that sells burritos is concerned about the variability in the amount of filling that different employees place in the burritos.  To achieve product consistency they need this variability to be no more than 1.7 ounces.  A sample of n = 18 burritos showed a sample variance of 2.89 ounces.  Using a 0.10 level of significance, what can you conclude?

a.    The standards are being met since (test statistic) < (critical value)

b.    The standards are not being met since (test statistic) > (critical value)

c.    The standards are being met since (test statistic) > (critical value)

d.    The standards are not being met since (test statistic) < (critical value)

Answer: B (Moderate)

Keywords: hypothesis test, variance, chi-square

48.   If a hypothesis test for a single population variance is to be conducted, which of the following statements is true?       


a.    The null hypothesis must be stated in terms of the population variance.



b.    The chi-square distribution is used. 

c.    If the sample size is increased, the critical value is also increased for a given level of statistical significance.

d.    All of the above are true.

Answer: D (Moderate)

Keywords: hypothesis, population, variance, chi-square, critical value, sample size

49.   A manufacturer of industrial plywood has a contract to supply a boat maker with a large amount of plywood.  One of the specifications calls for the standard deviation in thickness to not exceed .03 inches.   A sample of n = 30 sheets was sampled randomly from a recent production run.  The mean thickness was right at the ¾ inch target thickness and the sample standard deviation was .05 inches.  Testing at the 0.05 level of significance, which of the following is true?     


a.   The test statistic is approximately 80.56.



b.   The critical value is approximately 
[image: image44.wmf]2

c

= 43.773.



c.   The test statistic is approximately 48.333.

d.   Based on the sample data, there is no evidence to suggest that the plywood is not meeting the specifications.

Answer: A (Moderate)

Keywords: chi-square, test statistic, standard deviation

50.   To test the following hypotheses at the 0.05 level of significance, using a sample size of n = 15



Ho :  σ2 =  0.05



HA :  σ2 ≠  0.05

What is the upper tail critical value?



a.   23.685



b.   24.996



c.   27.488



d.   26.119

Answer: D (Moderate)

Keywords: standard deviation, hypothesis test, critical value, two-tailed

51.   A consulting report that was recently submitted to a company indicated that a hypothesis test for a single population variance was conducted.  The report indicated that the test statistic was 34.79, the hypothesized variance was 345 and the sample variance 600.  However, the report did not indicate what the sample size was.  What was it?       


a.   n = 100



b.   Approximately n = 18



c.   Approximately 21



d.   Can’t be determined without knowing what alpha is.

Answer: C  (Difficult)
Keywords: sample size, test statistic, variance, chi-square

11-2 Hypothesis Tests for Two Population Variances

52.  Which of the following is the appropriate null hypothesis when testing whether two population variances are equal?     


a.  
[image: image45.wmf]2

2

2

1

0

:

s

s

=

H

.



b.  
[image: image46.wmf]2

2

2

1

0

:

s

s

¹

H




c.  
[image: image47.wmf]2

2

2

1

0

:

s

s

>

H




d.  
[image: image48.wmf]2

2

2

1

0

:

s

s

³

H


Answer: A (Easy)

Keywords: hypothesis, null, F-test, variance

53.   Which distribution is used in testing the hypotheses about the equality of two population variances?      


a.    z-distribution



b.    F-distribution



c.    
[image: image49.wmf]2
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distribution



d.   t-distribution

Answer: B (Easy)

Keywords: distribution, f-distribution, F-test, population, variance

54.  It is believed that the SAT scores for students entering two state universities may have different standard deviations.  Specifically, it is believed that the standard deviation at University A is greater than the standard deviation at University B.   If a statistical test is to be conducted, which of the following would be the proper way to formulate the null hypothesis?        
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Answer: B (Moderate)

Keywords: population, variance, F-test, null, hypothesis

55. It is believed that the SAT scores for students entering two state universities may have different standard deviations.  Specifically, it is believed that the standard deviation at University A is greater than the standard deviation at University B.   To test this using an alpha = 0.05 level, a sample of 14 student SAT scores from University A was selected and a sample of 8 SAT scores from University B was selected.  The following sample results were observed:



University A


University B
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Based on this information, what is the critical value that will be used to test the hypothesis?       



a.  F = 3.55



b.  F = 2.832



c.  z = 1.645



d.  F = 3.237

Answer: A (Moderate)

Keywords: critical value, F-test, standard deviation, hypothesis, one-tailed

56.  It is believed that the SAT scores for students entering two state universities may have different standard deviations.  Specifically, it is believed that the standard deviation at University A is greater than the standard deviation at University B.   To test this using an alpha = 0.05 level, a sample of 14 student SAT scores from University A was selected and a sample of 8 SAT scores from University B was selected.  The following sample results were observed:



University A


University B
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Based on this information, what is the value of the test statistic?        


a.  1.2407



b.  0.6496



c.  1.5394



d.  None of the above.

Answer: C (Moderate)

Keywords: test statistic, F-statistic, hypothesis, standard deviation

57.   The Russet Potato Company has been working on the development of a new potato seed that is hoped to be an improvement over the existing seed that is being used.  Specifically, the company hopes that the new seed will result in less variability in individual potato length than the existing seed without reducing the mean length.  To test whether this is the case, a sample of each seed is used to grow potatoes to maturity.  The following information is given:



Old Seed



New Seed


Number of Seeds =   11

              Number of Seeds =    16 


Average length =  6.25 inches

 Average length =  5.95 inches


Standard Deviation =   1.0 inches
 Standard Deviation = 0.80 inches

The correct null hypothesis for testing whether the variability of the new seed is less than the old seed is:        


a.   
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Answer: A (Moderate)

Keywords: null, hypothesis, F-test

58.  The Russet Potato Company has been working on the development of a new potato seed that is hoped to be an improvement over the existing seed that is being used.  Specifically, the company hopes that the new seed will result in less variability in individual potato length than the existing seed without reducing the mean length.  To test whether this is the case, a sample of each seed is used to grow potatoes to maturity.  The following information is given:



Old Seed



New Seed


Number of Seeds =   11

              Number of Seeds =    16 


Average length =  6.25 inches

 Average length =  5.95 inches


Standard Deviation =   1.0 inches
 Standard Deviation = .80 inches

Based on these data, if the hypothesis test is conducted using a 0.05 level of significance, the calculated test statistic is:       


a.  F = 1.25.



b.  F = 0.80.



c.  F = 0.64.



d.  F = 1.56.

Answer: D (Moderate)

Keywords: test statistic, F-test, hypothesis, variance

59.   In performing a one-tailed test for the difference between two population variances, which of the following statements is true?     
a.    The level of alpha needs to be doubled before finding the F-critical value in the table.

b.    The sample variance that is predicted to be larger in the alternative hypothesis goes in the numerator when forming the F-test statistic.

c.    You always place the larger of the two sample variances in the numerator.

d.    The alternative hypothesis must contain the equality.

Answer: B (Moderate)

Keywords: hypothesis, one-tailed, variance, F-statistic, numerator

60.   Two airlines are being compared with respect to the time it takes them to turn a plane around from the time it lands until it takes off again.  The study is interested in determining whether there is a difference in the variability between the two airlines.  They wish to conduct the hypothesis test using an alpha = 0.02.    If random samples of 20 flights are selected from each airline, what is the appropriate F critical value?       


a.  3.027



b.  2.938



c.  2.168



d.  2.124

Answer: A  (Moderate)

Keywords: critical value, F-test, hypothesis, variance

61.   A small business owner has two fast food restaurants.  The owner wants to determine if there is any difference in the variability of service times at the drive-thru window of each restaurant.  A sample of size n = 9 is taken from each restaurant’s drive-thru window.  To perform a hypothesis test using the 0.05 level of significance the critical value is:
a.   3.438

b.   3.197

c.   4.026

d.   4.433

Answer: D  (Moderate)
Keywords: F-test, two-tailed, variances

62.  The U.S. Golf Association provides a number of services for its members.  One of these is the evaluation of golf equipment to make sure that the equipment satisfies the rules of golf.   For example, they regularly test the golf balls made by the various companies that sell balls in the United States.  Recently, they undertook a study of two brands of golf balls with the objective to see whether there is a difference in the mean distance that the two golf ball brands will fly off the tee.  To conduct the test, the U.S.G.A. uses a robot named “Iron Byron,” which swings the club at the same speed and with the same swing pattern each time it is used.   The following data reflect sample data for a random sample of balls of each brand.

Brand A:   234  236   230   227   234   233   228  229  230   238

Brand B:   240  236   241   236   239   243   230  239  243   240

Given this information, what is the test statistic for testing whether the two population variances are equal?     


a.   Approximately F = 1.145



b.  t = 1.96



c.  t = -4.04



d.   None of the above.

Answer: A (Difficult)

Keywords: test statistic, F-test, variance

MULTIPLE CHOICE QUESTIONS

12-1 One-Way Analysis of Variance

71.   Which of the following is an assumption for the one-way analysis of variance experimental design?      


a.  All populations are normally distributed.



b.  The populations have equal variances.



c.  The observations are independent.



d.  All of the above.

Answer: D (Easy)

Keywords: ANOVA, analysis of variance, independent, variance, normal

72.   A hotel chain has four hotels in Oregon.   The general manager is interested in determining whether the mean length of stay is the same or different for the four hotels.  She selects a random sample of n = 20 guests at each hotel and determines the number of nights they stayed.  Assuming that she plans to test this using an alpha level equal to 0.05, which of the following is the correct critical value?      


a.   F = 3.04



b.   F = 2.76



c.    t = 1.9917



d.   F = 2.56

Answer: B (Moderate)

Keywords: mean, random, alpha, F-value, F-critical

73.   A hotel chain has four hotels in Oregon.   The general manager is interested in determining whether the mean length of stay is the same or different for the four hotels.  She selects a random sample of n = 20 guests at each hotel and determines the number of nights they stayed.  Assuming that she plans to test this using an alpha level equal to 0.05, which of the following is the appropriate alternative hypothesis?      


a.   
[image: image62.wmf]4

3

2

1

:

m

m

m

m

=

=

=

o

H

      



b.   
[image: image63.wmf]4

3

2

1

:

m

m

m

m

¹

¹

¹

o

H




c.    Not all population means are equal.



d.    σ1 = σ2 = σ3 = σ4
Answer: C (Moderate)

Keywords: mean, null, alternative, hypothesis, alpha

74.   The State Transportation Department is thinking of changing its speed limit signs.  They are considering two new options in addition to the existing sign design.   At question is whether the three sign designs will produce the same mean speed.  To test this, the department has conducted a limited test in which a stretch of roadway was selected.  With the original signs up, a random sample of 30 cars was selected and the speeds were measured.  Then, on different days, the two new designs were installed, 30 cars each day were sampled, and their speeds were recorded.  Suppose that the following summary statistics were computed based on the data:




[image: image64.wmf]2

.

71

94

.

58

1

.

62

3

2

1

=

=

=

x

x

x


Based on these sample results and significance level equal to 0.05, what is the critical value for this hypothesis test?      


a.   F = approximately 3.15 



b.   F = approximately 4.90



c.   F = approximately 29.47



d.   F = approximately 2.70

Answer: A (Moderate)

Keywords: ANOVA, analysis of variance, critical value, F-critical

75.   The State Transportation Department is thinking of changing its speed limit signs.  They are considering two new options in addition to the existing sign design.   At question is whether the three sign designs will produce the same mean speed.  To test this, the department has conducted a limited test in which a stretch of roadway was selected.  With the original signs up, a random sample of 30 cars was selected and the speeds were measured.  Then, on different days, the two new designs were installed, 30 cars each day were sampled, and their speeds were recorded.  Suppose that the following summary statistics were computed based on the data:
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The appropriate test to conduct to determine if the population means are equal is:      


a.   Hartley’s F-max test.



b.   one-way analysis of variance



c.   three sample t-test.



b.   randomized complete block analysis of variance.

Answer: B  (Moderate)

Keywords: ANOVA, analysis of variance, population, mean

76.   The State Transportation Department is thinking of changing its speed limit signs.  They are considering two new options in addition to the existing sign design.   At question is whether the three sign designs will produce the same mean speed.  To test this, the department has conducted a limited test in which a stretch of roadway was selected.  With the original signs up, a random sample of 30 cars was selected and the speeds were measured.  Then, on different days, the two new designs were installed, 30 cars each day were sampled, and their speeds were recorded.  Suppose that the following summary statistics were computed based on the data:
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SST = 6016

Based on these sample results and significance level equal to 0.05, the sum of squares between is:    


a.    approximately 3,586.



b.    approximately 2,430.



c.    approximately 1,215.



d.    None of the above.

Answer: B (Difficult)

Keywords: ANOVA, analysis of variance, sum of squares

77.  In conducting a one-way analysis of variance where the test statistic is less than the critical value, which of the following is correct.
a.    Conclude that the means are not all the same and that that the Tukey-Kramer procedure should be conducted

b.    Conclude that the means are not all the same and that that the Tukey-Kramer procedure is not needed

c.    Conclude that all means are the same and that the Tukey-Kramer procedure should be conducted

d.    Conclude that all means are the same and there is no need to conduct the Tukey-Kramer procedure.

Answer: D (Moderate)

Keywords: ANOVA, analysis of variance, one-way, Tukey-Kramer

78.   In comparing the average price of gasoline in 4 different cities, it is desired to check the assumption of equal variances using the Hartley test. 


s1 = 0.12
s2 = 0.07
s3 = 0.15
s4 = 0.09

The value of the test statistic for the Hartley test is:



a.    1.25



b.    1.56



c.    2.14



d.    4.59

Answer: D (Moderate)

Keywords: ANOVA, analysis of variance, F-test, Hartley, F-max

79.   The State Transportation Department is thinking of changing its speed limit signs.  They are considering two new options in addition to the existing sign design.   At question is whether the three sign designs will produce the same mean speed.  To test this, the department has conducted a limited test in which a stretch of roadway was selected.  With the original signs up, a random sample of 30 cars was selected and the speeds were measured.  Then, on different days, the two new designs were installed, 30 cars each day were sampled, and their speeds were recorded.  Suppose that the following summary statistics were computed based on the data:
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SST = 6016

Based on these sample results and a significance level equal to 0.05, assuming that the null hypothesis of equal means has been rejected, the Tukey-Kramer critical range is:      


a.   1.96.



b.   approximately 4.0.



c.   Can’t be determined without more information.



d.   None of the above.

Answer: B (Difficult)

Keywords: ANOVA, analysis of variance, Tukey-Kramer, mean, null

80.    Prior to conducting a one-way analysis of variance test, it is a good idea to test to see whether the population variances are equal.  One method for doing this is to use:       


a.    Hartley’s F-max test.



b.    an F-test for variances.



c.    a chi-square test.



d.    the Tukey-Kramer procedure.

Answer: A (Moderate)

Keywords: ANOVA, analysis of variance, Hartley, F-max, variance

81.   In a one-way analysis of variance test in which the levels of the factor being analyzed are randomly selected from a large set of possible factors, the design is referred to as:      


a.   a fixed-effects design.



b.   a random-effects design.



c.   an undetermined results design.



d.   a balanced design

Answer: B  (Moderate)

Keywords: ANOVA, nalysis of variance, one-way, random, random-effects

82.   An Internet service provider is interested in testing to see if there is a difference in the mean weekly connect time for users who come into the service through a dial-up line, DSL, or Cable Internet.   To test this, the ISP has selected random samples from each category of user and recorded the connect time during a week period.  The following data were collected:
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Which of the following would be the correct alternative hypotheses for the test to be conducted?     


a.   
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c.    Not all population means are equal.



d.    σ1 = σ2 = σ3 = σ4
Answer: C (Moderate)

Keywords: ANOVA, analysis of variance, alternative, hypothesis

83.   An Internet service provider is interested in testing to see if there is a difference in the mean weekly connect time for users who come into the service through a dial-up line, DSL, or Cable Internet.   To test this, the ISP has selected random samples from each category of user and recorded the connect time during a week period.  The following data were collected:
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Assuming that the test is to be conducted at a 0.01 level of significance, what would the critical value be for this test?       


a.   F = 1.93



b.   F = 3.555



c.    t =  2.8784



d.   F =  6.013

Answer: D  (Moderate)

Keywords: ANOVA, analysis of variance, critical value

84. Assume you are conducting a one-way analysis of variance using a 0.05 level of significance and have found that the p-value = 0.02.  Which of the follow is correct regarding what you can conclude?


a.   Do not reject the null hypothesis; the means are all the same



b.   Reject the null hypothesis; the means are not all the same



c.   Do not reject the null hypothesis; the means are not all the same



d.   Reject the null hypothesis; the mean are all the same

Answer: B (Moderate)

Keywords: ANOVA, analysis of variance, p-value

85.  An Internet service provider is interested in testing to see if there is a difference in the mean weekly connect time for users who come into the service through a dial-up line, DSL, or Cable Internet.   To test this, the ISP has selected random samples from each category of user and recorded the connect time during a week period.  The following data were collected:

[image: image91.png]£ Microsoft Excel - Fly-High

Bt 9 tow ent Fomer Tods Dot s prta: bindow il

DEH =@ =4 @@ 2~ BEIE P

(163 @ Fovrtes | 0+ | |04y DocunerioinEtion St ToriDetaFesFy s -

o =
A B & ] E F G

34

35 | ANOVA

E3 ‘Source of Variation 55 o WS F Pralie___Fort

37 [Sample 302083333 3 3 100694444 4 0 223240653 0579608 2866265,

38 |Columns 529166686.7 2 2645833333 0.58B60S0B1 0561441 3.259444.

39 Interaction 779166686.7 6 1208611111 028791378 0938857 2363748

40 |Within 16237500000 36 451041666.7

il

42 [Total 17847916667 a7





Based upon these data and a significance level of 0.05, which of the following statements is true?     


a.    The F-critical value for the test is 3.555.



b.    The test statistic is approximately 43.9.

c.    The null hypothesis should be rejected and the mean connect times for the three 

       user categories are  not equal.

d.    All of the above are true.

Answer: D (Difficult)

Keywords: ANOVA, analysis of variance, test statistic, F-critical, null, hypothesis

86.   A fast food chain operation is interested in determining whether the mean per customer purchase differs by day of the week.   To test this, they have selected random samples of customers for each day of the week.   The analysts then ran a one-way analysis of variance generating the following output:
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Based upon this output, which of the following statements is true if the test is conducted at the 0.05 level of significance?        


a.    The null hypothesis that population means are equal should be rejected.

b.   Based upon Hartley’s F-test, we can reject the hypothesis that the population variances are equal.

c.   There is justification for applying the Tukey-Kramer method for multiple comparisons.

d.   The experiment is a balanced design.

Answer: D (Moderate)

Keywords: ANOVA, analysis of variance, one-way, balanced

87.   A fast food chain operation is interested in determining whether the mean per customer purchase differs by day of the week.   To test this, they have selected random samples of customers for each day of the week.   The analysts then ran a one-way analysis of variance generating the following output.
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Based upon this output, which of the following statements is true if the test is conducted at the 0.05 level of significance?          
a.    There is no basis for concluding that mean sales is different for the different days of the week.

b.     Based on the p-value, the null hypothesis should be rejected since the p-value exceeds the alpha level.

c.     The experiment is conducted as an imbalanced design.

d.     Based on the critical value, the null should be rejected

Answer: A (Moderate)

Keywords: ANOVA, analysis of variance, F-critical, F-test, null, hypothesis

88.   In order for a one-way analysis of variance to be considered a balanced design, which of the following must hold?        


a.   The population variances must be equal.



b.   The sample sizes selected from each population must be equal.



c.   The study must have the same number of rows as it does columns.



d.   All of the above are true.

Answer: B (Moderate)

Keywords: ANOVA, analysis of variance, balanced, sample size

89.   In a one-way design, which of the following is true?      


a.   The populations must have equal means.



b.   The sample sizes must be equal.

c.   The mean squares between will be larger than the mean squares within if the null hypothesis is rejected.

d.   The sample sizes must all differ

Answer: C (Moderate)

Keywords: ANOVA, analysis of variance, one-way, mean squares

90.   In a one-way ANOVA, which of the following is true?      
a.   The degrees of freedom associated with the between sum of squares is equal to one less than the number of populations.

b.   The critical value will be an F-value from the F distribution.

c.   If the null hypothesis is rejected, it may still be possible that two or more of the population means are equal.

d.   All of the above.

Answer: D (Moderate)

Keywords: ANOVA, analysis of variance, one-way, degrees of freedom, F-value, hypothesis

12-2 Randomized Complete Block Analysis of Variance

91.   Which of the following describes a treatment in a randomized complete block analysis of variance?      


a.   A treatment is a combination of one level of each factor.



b.   A treatment is a level associated with each factor of the experiment.



c.   A treatment is another term for the data that are collected in the experiment.

d.   A treatment is considered to be the analysis that is performed on the sample data.

Answer: A (Moderate)

Keywords: ANOVA, analysis of variance randomized block, factor, treatment

92.   In a randomized complete block design analysis of variance, how many factors are there to be analyzed?      


a.  Depends on the sample size in each treatment



b.  One factor, but multiple levels



c.   Two factors



d.   Can’t be determined without additional information.

Answer: C (Easy)

Keywords: ANOVA, analysis of variance, randomized, block, factor

93.   In a randomized complete block design analysis of variance, which of the following correctly describes the number of degrees of freedom associated with the between sum of squares?      


a.   One less than the number of populations involved



b.   One less than the number of blocks



c.   One less than the combined sample size in the experiment



d.   One less than the total number of observations

Answer: A (Moderate)
Keywords: ANOVA, analysis of variance, randomized, block, degrees of freedom, sum of squares, between

94.   A test is conducted to compare three difference income tax software packages, to determine whether there is any difference in the average time it takes to prepare income tax returns using the three different software packages.  Ten different people’s income tax returns are done by each of the three software packages and the time is recorded for each.  Which of the following is true?


a.    The total degrees of freedom is 30.

b.    The between blocks degrees of freedom is 2.

c.    The between samples degrees of freedom is 2.

d.    The three software packages are the blocks.

Answer: C (Moderate)

Keywords: ANOVA, analysis of variance, block, degrees of freedom

95.   A test is conducted to compare three difference income tax software packages, to determine whether there is any difference in the average time it takes to prepare income tax returns using the three different software packages.  Ten different people’s income tax returns are done by each of the three software packages and the time is recorded for each.  Assuming that results show that blocking was effective, this means that:
a.   There are significant differences in the average times needed by the 3 different software packages

b.   There are significant differences in the average times needed for the 10 different people’s tax returns

c.   The analysis should be redone using a one-way analysis of variance

d.   the randomized complete block was the wrong method to use

Answer: B (Moderate)

Keywords: ANOVA, analysis of variance, randomized, complete block

96.  Recently, a department store chain was interested in determining if there was a difference in the mean number of customers who enter the three stores in Seattle.   The analysts set up a study in which the number of people entering the stores was counted depending on whether the day of the week was Saturday, Sunday, or a weekday.  The following data were collected:
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Given this format, which of the following is true?       


a.    The day of the week would be considered the blocking factor in the study.



b.    There are six treatments.



c.    This is a balanced design since the number of rows and columns is equal.



d.    All of the above are true.

Answer: A (Moderate)

Keywords: ANOVA, analysis of variance, block, factor

97.   Recently, a department store chain was interested in determining if there was a difference in the mean number of customers who enter the three stores in Seattle.   The analysts set up a study in which the number of people entering the stores was counted depending on whether the day of the week was Saturday, Sunday, or a weekday.  The following data were collected:
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Given this format, what is the null hypothesis for testing whether blocking is effective?     


a.    
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c.     Not all means are equal.



d.    Ho : σ1 = σ2 = σ3
Answer: B (Moderate)

Keywords: ANOVA, analysis of variance, block, null, hypothesis

98.   Recently, a department store chain was interested in determining if there was a difference in the mean number of customers who enter the three stores in Seattle.   The analysts set up a study in which the number of people entering the stores was counted depending on whether the day of the week was Saturday, Sunday, or a weekday.  The following data were collected:


Given this format and testing using an alpha level equal to 0.05, which of the following statements is true?       


a.   The total degrees of freedom is 9

b.   The between blocks degrees of freedom equals 8

c.   The between samples degrees of freedom equals 3

d.   The within sample degrees of freedom equals 4

Answer: D (Moderate)

Keywords: ANOVA, analysis of variance, block, degrees of freedom

99.   A test is conducted to compare three difference income tax software packages, to determine whether there is any difference in the average time it takes to prepare income tax returns using the three different software packages.  Ten different people’s income tax returns are done by each of the three software packages and the time is recorded for each.  Given this format and testing using an alpha level equal to 0.05, the critical value associated with the primary hypothesis test is:      


a.   3.555



b.   2.456



c.   19.385



d.   4.256

Answer: A (Moderate)

Keywords: ANOVA, analysis of variance, critical value, F-test, block

100.   A major consumer group recently undertook a study to determine whether automobile customers would rate the quality of cars differently that were manufactured in the U.S., Europe, or Japan.   To conduct this test, a sample of 20 individuals was asked to look at mid-range model cars made in each of the three countries.  The individuals in the sample were then asked to provide a rating for each car on a scale of 1 to 1000.   The following computer output resulted, and the tests were conducted using a significance level equal to 0.05.


Based upon the data, which of the following statements is true?     


a.   Blocking was effective.



b.   Blocking was not effective.



c.    The primary null hypothesis should not be rejected.



d.    The averages for the 20 people are not all the same

Answer: B (Moderate)

Keywords: ANOVA, analysis of variance, block, hypothesis

101.    The golf ball manufacturer has three dimple patterns it is interested in analyzing to see whether one results in longer driving distances.   However, they also wish to control for the material the ball is made from since they believe that it might affect driving distance.  Four materials can be used.   The following data represent the results of tests in which each combination of dimple pattern and cover material were used and the length of the ball hit by a robot has been recorded.  The test will be conducted using an alpha = 0.05 level.


Given these data, which of the following statements is true?        
a.   There is no basis for concluding that mean driving distance is different for the different dimple patterns.

b.   There is no basis for concluding that mean driving distance is different for the different cover materials.

c.   Both a and b are true.

d.   Neither a nor b are true.

Answer: C (Difficult)

Keywords: ANOVA, analysis of variance, factor, block, hypothesis

102.   The golf ball manufacturer has three dimple patterns it is interested in analyzing to see whether one results in longer driving distances.   However, they also wish to control for the material the ball is made from since they believe that it might affect driving distance.  Four materials can be used.   The following data represent the results of tests in which each combination of dimple pattern and cover material were used and the length of the ball hit by a robot has been recorded.  The test will be conducted using an alpha = 0.05 level.


Given these data, what is the value of Fisher’s Least Significant Difference critical value?   



a.  Approximately 19.06



b.   2.4469



c.   About 7.65



d.   None of the above.

Answer: A (Difficult)

Keywords: ANOVA, analysis of variance, block, Fisher, Fisher’s Least Significant Difference, critical value

103.  A large orchard owner in the state of Washington is interested in determining whether the mean number of bushels of peaches per acre is the same or different depending on the type of tree that is used.  He also thinks that production may be affected by the type of fertilizer that is used. To test, he has set up a test in which a one-acre plot of peach trees with a combination each of 5 varieties and three fertilizer types are studied.   In this case, the number of treatments is:     


a.    5.



b.    3.



c.    15.

d.    Can’t be determined without knowing how many trees are planted on each acre.

Answer: C (Moderate)

Keywords: ANOVA, analysis of variance, treatment, block

104.  A large orchard owner in the state of Washington is interested in determining whether the mean number of bushels of peaches per acre is the same or different depending on the type of tree that is used.  He also thinks that production may be affected by the type of fertilizer that is used. To test, he has set up a test in which a one-acre plot of peach trees with a combination each of 5 varieties and three fertilizer types are studied.  The following data reflect the number of bushels of peaches on each acre plot.

Assuming that the hypothesis tests will be conducted using an alpha equal 0.05 level, which of the following is true?     


a.   The total sum of squares is approximately 4,570,900.

b.   The grower was justified in controlling for the fertilizer type since the test shows that blocking was effective.

c.   Based on the data, the grower can conclude that there is a difference in mean production of peaches across the different types of tree.

d.  A, b and c are all true.

Answer: B (Difficult)

Keywords: ANOVA, analysis of variance, block

105.   A large orchard owner in the state of Washington is interested in determining whether the mean number of bushels of peaches per acre is the same or different depending on the type of tree that is used.  He also thinks that production may be affected by the type of fertilizer that is used. To test, he has set up a test in which a one-acre plot of peach trees with a combination each of 5 varieties and three fertilizer types are studied.  The following data reflect the number of bushels of peaches on each acre plot.


Assuming that the hypothesis tests will be conducted using an alpha equal 0.05 level, what is the value of the Fisher’s LSD critical value for doing the multiple comparisons?     


a.   Approximately 16.78



b.   About 11.30



c.   Approximately 186.7



d.   Need to know the number of trees planted on each acre

Answer: C (Difficult)

Keywords: ANOVA, analysis of variance, LSD, Fisher, block

106.   A car company is interested in testing to see whether the mean miles that a car engine will last without changing oil is the same or different depending on which brand of oil is used.   The engineers also wish to control for the type of transmission (manual or automatic) that is used.   To conduct this test, the car company obtains enough engines so that all four oil brands can be tested in a design that involves no replication.   Based on this information, how many engines will be needed to conduct the test?       


a.   4



b.   8



c.   One for each oil type



d.   One for each factor in the study

Answer: B (Easy)

Keywords: ANOVA, analysis of variance, block, factor

107.  A test is conducted to compare three difference income tax software packages, to determine whether there is any difference in the average time it takes to prepare income tax returns using the three different software packages.  Ten different people’s income tax returns are done by each of the three software packages and the time is recorded for each.  The computer results are shown below.

	SUMMARY
	Count
	Sum
	Average
	Variance
	
	

	1
	3
	9
	3
	1
	
	

	2
	3
	30
	10
	1
	
	

	3
	3
	12
	4
	0
	
	

	4
	3
	6.5
	2.166667
	0.583333
	
	

	5
	3
	25
	8.333333
	2.333333
	
	

	6
	3
	7
	2.333333
	1.083333
	
	

	7
	3
	10
	3.333333
	0.333333
	
	

	8
	3
	18
	6
	1
	
	

	9
	3
	33.5
	11.16667
	0.583333
	
	

	10
	3
	4.5
	1.5
	0.25
	
	

	
	
	
	
	
	
	

	Software A
	10
	47.5
	4.75
	12.95833
	
	

	Software B
	10
	47.5
	4.75
	10.79167
	
	

	Software C
	10
	60.5
	6.05
	13.46944
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Rows
	329.9083
	9
	36.65648
	130.227
	1.6E-14
	2.456281

	Columns
	11.26667
	2
	5.633333
	20.01316
	2.66E-05
	3.554557

	Error
	5.066667
	18
	0.281481
	
	
	

	
	
	
	
	
	
	

	Total
	346.2417
	29
	 
	 
	 
	 


Based on these results and using a 0.05 level of significance which is correct regarding blocking?



a.   Blocking was not effective because p = 2.66 is greater than 0.05



b.   Blocking was effective because p = 2.66E-5 is less than 0.05



c.   Blocking was not effective because p = 1.6 is greater than 0.05



d.   Blocking was effective because p = 1.6E-14 is less than 0.05

Answer: D (Moderate)
Keywords: ANOVA, analysis of variance randomized block, p-value

108.   A test is conducted to compare three difference income tax software packages, to determine whether there is any difference in the average time it takes to prepare income tax returns using the three different software packages.  Ten different people’s income tax returns are done by each of the three software packages and the time is recorded for each.  The computer results are shown below.

	SUMMARY
	Count
	Sum
	Average
	Variance
	
	

	1
	3
	9
	3
	1
	
	

	2
	3
	30
	10
	1
	
	

	3
	3
	12
	4
	0
	
	

	4
	3
	6.5
	2.166667
	0.583333
	
	

	5
	3
	25
	8.333333
	2.333333
	
	

	6
	3
	7
	2.333333
	1.083333
	
	

	7
	3
	10
	3.333333
	0.333333
	
	

	8
	3
	18
	6
	1
	
	

	9
	3
	33.5
	11.16667
	0.583333
	
	

	10
	3
	4.5
	1.5
	0.25
	
	

	
	
	
	
	
	
	

	Software A
	10
	47.5
	4.75
	12.95833
	
	

	Software B
	10
	47.5
	4.75
	10.79167
	
	

	Software C
	10
	60.5
	6.05
	13.46944
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Rows
	329.9083
	9
	36.65648
	130.227
	1.6E-14
	2.456281

	Columns
	11.26667
	2
	5.633333
	20.01316
	2.66E-05
	3.554557

	Error
	5.066667
	18
	0.281481
	
	
	

	
	
	
	
	
	
	

	Total
	346.2417
	29
	 
	 
	 
	 


Based on these results and using a 0.05 level of significance which is correct regarding the primary hypothesis?

a.   The three software packages are not all the same because p = 1.6E-14 is less than 0.05

b.   The three software packages are all the same because p = 1.6 is greater than 0.05

c.   The three software packages are not all the same because p = 2.66E-5 is less than 0.05

d.   The three software packages are all the same because p = 2.66 is greater than 0.05

Answer: C (Moderate)

Keywords: ANOVA, analysis of variance, block, effect, p-value

109.   A test is conducted to compare three difference income tax software packages, to determine whether there is any difference in the average time it takes to prepare income tax returns using the three different software packages.  Ten different people’s income tax returns are done by each of the three software packages and the time is recorded for each.  The computer results are shown below.

	SUMMARY
	Count
	Sum
	Average
	Variance
	
	

	1
	3
	9
	3
	1
	
	

	2
	3
	30
	10
	1
	
	

	3
	3
	12
	4
	0
	
	

	4
	3
	6.5
	2.166667
	0.583333
	
	

	5
	3
	25
	8.333333
	2.333333
	
	

	6
	3
	7
	2.333333
	1.083333
	
	

	7
	3
	10
	3.333333
	0.333333
	
	

	8
	3
	18
	6
	1
	
	

	9
	3
	33.5
	11.16667
	0.583333
	
	

	10
	3
	4.5
	1.5
	0.25
	
	

	
	
	
	
	
	
	

	Software A
	10
	47.5
	4.75
	12.95833
	
	

	Software B
	10
	47.5
	4.75
	10.79167
	
	

	Software C
	10
	60.5
	6.05
	13.46944
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Rows
	329.9083
	9
	36.65648
	130.227
	1.6E-14
	2.456281

	Columns
	11.26667
	2
	5.633333
	20.01316
	2.66E-05
	3.554557

	Error
	5.066667
	18
	0.281481
	
	
	

	
	
	
	
	
	
	

	Total
	346.2417
	29
	 
	 
	 
	 


Assuming that the hypothesis tests are conducted using a significance level equal to 0.05, the Fisher’s LSD value for multiple comparisons is:      


a.   approximately 0.4985



b.   about 0.91



c.   approximately 1.91



d.   about 0.5387

Answer: A (Moderate)

Keywords: ANOVA, analysis of variance, Fisher, LSD

110.   A car company is interested in testing to see whether the mean miles that a car engine will last without changing oil is the same or different depending on which brand of oil is used.   The engineers also wish to control for the type of transmission (manual or automatic) that is used.   To conduct this test, the car company obtains enough engines so that all four oil brands can be tested in a design that involves no replication.   The following data reflect the miles the engine lasted until problems were encountered.  Data are in thousands of miles. 

Assuming that the hypothesis tests are conducted using a significance level equal to 0.05, which of the following statements is true?     
a.    Based on the data, Oil 1 and Oil 3 give statistically more miles on average than do the other two oils.

b.    The type of transmission does seem to have an impact on the mean miles that an engine will last.

c.    The F-critical value for testing whether blocking is effective is 10.128.

d.    All of the above are true.

Answer: D (Difficult)
Keywords: ANOVA, analysis of variance, F-critical, block, hypothesis

12-3 Two-Factor Analysis of Variance With Replication
111.  Which type of ANOVA can include interaction?



a.  one-way 



b.  randomized complete block



c.  two-factor



d.  all types of ANOVA

Answer: C (Easy)

Keywords: ANOVA, analysis of variance, two-factor, interaction

112.  Which of the following is the minimum number of required replications per cell for a two-factor ANOVA design if you plan to test for interactive effects between factors A and B?



a.  3 



b.  1



c.  2



d.  5

Answer: C (Easy)

Keywords: ANOVA, analysis of variance, interaction, factor

113.  Considering the following printout from a two-factor ANOVA design, how many levels of factor A (Sample) were there in this study?




a.  4



b.  3



c.  2



d.  6

Answer: A (Moderate)

Keywords: ANOVA, analysis of variance, level, factor

114.  Considering the following printout for a two-factor ANOVA design, which of the following is a proper conclusion to reach?





a.  There is no significant interaction between the two factors.




b.  The levels of factor A (Sample) have significantly different means.




c.  The levels of factor B (Columns) have significantly different means.




d.  The total number of observations is 47

Answer: A (Moderate)

Keywords: ANOVA, analysis of variance, interaction, factor

115.  Considering the following printout for a two-factor ANOVA study, which of the following is the number of replications used?




a.   2




b.   5




c.   4




d.  Can’t be determined without more information.

Answer: C (Moderate)

Keywords: ANOVA, analysis of variance, replication

116.  A national car rental company recently conducted a study recently in which cars with automatic and standard transmissions (factor A – Sample) were rented to male and female customers (factor B – Columns).  Three customers in each category were randomly selected and the miles driven per day was recorded as follows:


Based on the design of this study, how many degrees of freedom will be associated with the mean square for factor A?




a.  1




b.  2




c.  3




d.  8

Answer: A (Moderate)

Keywords: ANOVA, analysis of variance,  degrees of freedom, mean square

117. A national car rental company recently conducted a study recently in which cars with automatic and standard transmissions (factor A – Sample) were rented to male and female customers (factor B – Columns).  Three customers in each category were randomly selected and the miles driven per day was recorded as follows:


Based on these sample data, and alpha = .05, which of the following statements is true?




a.  The means for factor A are significantly different.




b.  There is no significant interaction between factors A and B.




c.  The means for factor B are significantly different.




d.  All of the above statements are true.

Answer: B (Difficult)

Keywords: ANOVA, analysis of variance, interaction, factor

118.   A two factor analysis of variance is conducted to test the effect the price and advertising have on sales of a particular brand of bottled water.  Each week a combination of particular levels of price and advertising are used and the sales level is recorded.  The computer results are shown below.

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Sample (advertising)
	99.73324
	1
	99.73324
	5.251652
	0.034201
	4.413873

	Columns (price)
	1150.432
	2
	575.2161
	30.28914
	1.74E-06
	3.554557

	Interaction
	1577.526
	2
	788.7629
	41.53387
	1.8E-07
	3.554557

	Within
	341.835
	18
	18.99083
	
	
	

	
	
	
	
	
	
	

	Total
	3169.526
	23
	 
	 
	 
	 


How many replications were used in this study?




a.  2




b.  3




c.  4




d.  5

Answer: C (Moderate)

Keywords: ANOVA, analysis of variance, two-way, degrees of freedom

119.  A two factor analysis of variance is conducted to test the effect the price and advertising have on sales of a particular brand of bottled water.  Each week a combination of particular levels of price and advertising are used and the sales level is recorded.  The computer results are shown below.

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Sample (advertising)
	99.73324
	1
	99.73324
	5.251652
	0.034201
	4.413873

	Columns (price)
	1150.432
	2
	575.2161
	30.28914
	1.74E-06
	3.554557

	Interaction
	1577.526
	2
	788.7629
	41.53387
	1.8E-07
	3.554557

	Within
	341.835
	18
	18.99083
	
	
	

	
	
	
	
	
	
	

	Total
	3169.526
	23
	 
	 
	 
	 


Based on the results above, which of the following is correct?




a.  1 level of advertising and 2 levels of price were used




b.  3 levels of adverting and 2 levels of price were used




c.  2 levels of advertising and 3 levels of price were used




d.  There was a total of 6 different treatments

Answer: C (Moderate)

Keywords: ANOVA, analysis of variance, hypothesis, null

120.  A two factor analysis of variance is conducted to test the effect that price and advertising have on sales of a particular brand of bottled water.  Each week a combination of particular levels of price and advertising are used and the sales amount is recorded.  The computer results are shown below.

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Sample (advertising)
	99.73324
	1
	99.73324
	5.251652
	0.034201
	4.413873

	Columns (price)
	1150.432
	2
	575.2161
	30.28914
	1.74E-06
	3.554557

	Interaction
	1577.526
	2
	788.7629
	41.53387
	1.8E-07
	3.554557

	Within
	341.835
	18
	18.99083
	
	
	

	
	
	
	
	
	
	

	Total
	3169.526
	23
	 
	 
	 
	 


Based on the results above and a 0.05 level of significance, which of the following is correct?

a.  There is no interaction between price and advertising, so results for individual factors may be misleading

b.   There is interaction between price and advertising, so the above results for individual factors may be misleading

c.  There is no interaction between price and advertising, and both factors significantly affect sales

d.  There is interaction between price and advertising, so the above results conclusively show that both factors affect price

Answer: B (Moderate)

Keywords: ANOVA, analysis of variance, interaction, factor

MULTIPLE CHOICE QUESTIONS
17-1: The Wilcoxon Signed Rank Test for One Population Median

57.  If you are interested in testing whether the median of a population is equal to a specific value, an appropriate test to use is:



a.  the Mann-Whitney U test.



b.  the t-test.



c.  the Wilcoxon signed rank test.



d.  the Wilcoxon Matched-Pairs Signed Rank test.

Answer: C (Easy)

Keywords: nonparametric, rank, Wilcoxon, median

58.  Nonparametric statistical tests are used when:



a.  the sample sizes are small.



b.  we are unwilling to make the assumptions of parametric tests.



c.  the standard normal distribution can not be computed.



d.  the population parameters are unknown

Answer: B (Easy)

Keywords: nonparametric, rank, assumptions

59.  Which of the following is not a step involved in the Wilcoxon signed rank test?



a.  Find the deviations from the hypothesized median



b.  Rank the deviations



c.  Convert the deviations to absolute values



d.  Find the deviations from the sample median

Answer: D (Moderate)

Keywords: nonparametric, rank, Wilcoxon, signed rank test

60.  The Wilcoxon signed rank test is used to test which of the following type of hypotheses?



a.  Tests about a single population median



b.  Tests involving three or more population medians



c.  Tests about the variances of two or more populations



d.  Tests about two or more population proportions

Answer: A (Easy)

Keywords: nonparametric, rank, Wilcoxon, median

61.  The General Electric service department believes that the median time for a service call should be 30 or fewer minutes.  To test this, the following random sample of service times was collected:


Given that the managers do not wish to make the assumption that the population is normally distributed, the appropriate statistical test for testing about service times is:



a.  the t-test.



b.  the Kruskal-Wallis test.



c.  the Wilcoxon signed rank sum test.



d.  the F-test.

Answer: C (Moderate)

Keywords: nonparametric, rank, Wilcoxon, signed rank, median

62.  The General Electric service department believes that the median time for a service call should be 30 or fewer minutes.  To test this, the following random sample of service times was collected:


Given that the managers do not wish to make the assumption that the population is normally distributed, the critical value for the test about median service times, using a .05 level of significance, is:



a.  5 



b.  40



c.  8



d.  37

Answer: D (Moderate)

Keywords: nonparametric, rank, median, critical value, Wilcoxon

63. The General Electric service department believes that the median time for a service call should be 30 or fewer minutes.  To test this, the following random sample of service times was collected:


Given that the managers do not wish to make the assumption that the population is normally distributed, the test statistic for the Wilcoxon signed rank sum test is:



a.  W = 43.0.



b.  W = 27.0.



c.  W = 18.0.



d.  None of the above.

Answer: B (Difficult)

Keywords: nonparametric, rank, Wilcoxon, signed rank

64.  In the finding the critical value for the Wilcoxon signed rank test, what does “n” represent?



a.  The number of observations in the sample



b.  The number of pairs



c.  The number of nonzero deviations



d.  The number of positive ranks

Answer: C (Moderate)

Keywords: nonparametric, rank, Wilcoxon, signed rank, critical value

17-2 Nonparametric Tests for Two Population Medians
65. When the Mann-Whitney U test is performed, which of the following is true?



a.  We assume that the populations are normally distributed.



b.  We are interested in testing whether the medians from two populations are equal.



c.  The data are nominal level.



d.  The samples are paired

Answer: D (Moderate)

Keywords: nonparametric, rank, Mann-Whitney

66.  Which of the following is not an assumption of the Mann-Whitney U test? 


a.  The sample sizes are equal



b.  The samples are independent



c.  The value measured is continuous



d.  The population distributions are the same for shape and spread

Answer: A (Moderate)

Keywords: nonparametric, rank, Mann-Whitney, assumptions

67.  Consider the situation in which a study was recently conducted to determine whether the median price of houses is the same in Seattle and Phoenix.  The following data were collected.


Given these data, if a Mann-Whitney U test is to be used, the sum of the ranks for Seattle is:



a.  43



b.  35



c.  25.5



d.  40

Answer: A (Moderate)

Keywords: nonparametric, rank, Mann-Whitney

68. Consider the situation in which a study was recently conducted to determine whether the median price of houses is the same in Seattle and Phoenix.  The following data were collected.


Given these data, if a Mann-Whitney U test is to be used, the U statistic for Phoenix is:



a.  14



b.  22



c.  35



d.  27

Answer: B (Difficult)

Keywords: nonparametric, rank, Mann-Whitney

69.  Consider the situation in which a study was recently conducted to determine whether the median price of houses is the same in Seattle and Phoenix.  The following data were collected.


Given these data, if a Mann-Whitney U test is to be used, the U statistic for Seattle is:



a.  45



b.  35



c.  22



d.  14

Answer: D (Difficult)

Keywords: nonparametric, rank, Mann-Whitney

70.  Consider the situation in which a study was recently conducted to determine whether the median price of houses is the same in Seattle and Phoenix.  The following data were collected.


Given these data, if a Mann-Whitney U test is to be used, the test statistic is:



a.  22



b. 14



c.  approximately 1.96.



d.  34

Answer: B (Difficult)

Keywords: nonparametric, rank, Mann-Whitney, test statistic

71.  Under what circumstances should the standard normal distribution be used when employing the Mann-Whitney U test?



a.  When the sample sizes are equal from the two populations.



b.  When the sample sizes are greater than 20.



c.  When the populations are normally distributed.



d.  You would never use the standard normal distribution.

Answer: B (Moderate)

Keywords: nonparametric, rank, Mann-Whitney, sample size, normal

72.  Consider the situation in which a human resources manager wishes to determine whether the median number of days of sick leave per year is the same for female employees as for male employees.  The following data represent random samples of males and females:


If the manager is unwilling to assume that the populations are normally distributed, which of the following would be the appropriate null hypothesis to be tested?



a.  
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Answer: D (Moderate)

Keywords: nonparametric, rank, null, hypothesis, Mann-Whitney

73.  Assume you are conducting a two-tailed Mann Whitney U test for a small sample and have found that U1 = 58 and U2 = 86.  What is the value of the test statistic?



a.  58



b.  86



c.  72



d.  144

Answer: A (Moderate)

Keywords: nonparametric, rank, Mann-Whitney, test statistic

74.  Consider the situation in which a human resources manager wishes to determine whether the median number of days of sick leave per year is greater for female employees than for male employees.  The following data represent random samples of males and females:


If the manager is unwilling to assume that the populations are normally distributed,  which of the following is the correct conclusion to reach if the test is conducted using a .05 level of significance?



a.  Reject the null hypothesis.



b.  Conclude that females do have a higher median than males.



c.  Do not reject the null hypothesis.



d.  Conclude that males have a higher median than females.

Answer: C (Difficult)

Keywords: nonparametric, rank, Mann-Whitney, hypothesis

75.  In a large sample Mann-Whitney U test in which the sample size from the first population is 30 and the sample size from the second population is 40, which of the following is the expected U value if the null hypothesis of equal median values is true?



a.  1,200



b.  70



c.  35



d.  600

Answer: D (Moderate)

Keywords: nonparametric, rank, Mann-Whitney, null, hypothesis

76.  Recently, a legislative committee commissioned a study of incomes in a western state.  At issue was  whether the ratings of the legislature’s performance differed between rural citizens and city residents.  A random sample of 25 city residents and 35 rural residents was asked to rate the performance of the legislature on a scale of 1 to 100.  The analysts believe that the population distribution of ratings would be highly skewed so they decided to use the Mann-Whiney U test to test whether there is a difference in median ratings by the two groups.  Given this information, which of the following is the correct critical value if the test is to be conducted at the .10 level of significance?



a.  z = 1.96



b.  t = 2.0357



c.  U = 437.5



d.  z = 1.645

Answer: D (Moderate)

Keywords: nonparametric, rank, Mann-Whitney, critical value

77.  Assume that you are conducting a small sample Mann-Whitney U test where n1 = 14 and n2 = 16 and that U1 = 98.  Assuming that U1 has been found correctly, what is the value of U2?



a.  112



b.  126



c.   224



d.   Insufficient information to determine U2
Answer: B (Moderate)

Keywords: nonparametric, rank, Mann-Whitney, test statistic

78.  If we wish to test whether two related populations have equal medians, an appropriate nonparametric test to use is:



a.  the Mann-Whitney U test.



b.  the Kruskal-Wallis test.



c.  the Wilcoxon signed rank test.



d.  the Wilcoxon matched-pairs signed rank test.

Answer: D (Easy)

Keywords: nonparametric, rank, Wilcoxon, matched pairs, signed rank

79.  If a two-tailed Wilcoxon Matched-Pairs Signed Rank test is conducted for a sample of n = 8 and an alpha level equal to .05, the critical value is:



a.  4.



b.  1.96.



c.  30.



d.  2

Answer: A (Moderate)

Keywords: nonparametric, rank, Wilcoxon, matched, pairs, signed, critical value

80. The Mann-Whitney U test assumes that the 2 samples are:



a.  equal in size.



b.  independent and random.



c.  matched or paired.



d.  normally distributed

Answer: B (Moderate)

Keywords: nonparametric, rank, Mann-Whitney

81.  The Wilcoxon matched-pairs signed rank test assumes that the two samples are:



a.  equal in size



b.  independent and random



c.  paired



d. both a and c

Answer: D (Easy)

Keywords: nonparametric, rank, Wilcoxon, matched, pairs, signed

82. When employing a small sample Mann-Whitney U test for a two-tailed test, which of the following is true?



a.  The sample sizes need to be equal.



b.  Select as the test statistic the smaller of the two U values.



c.  Select either of the U values to be the test statistic.



d.  The alpha level should be doubled.

Answer: B (Moderate)




Keywords: nonparametric, rank, Mann-Whitney, test statistic

83.  If a Mann-Whitney U test was performed and U1 = 50 and U2 = 40, if the sample from population 1 was 10, the sample size from population 2 was:



a.  10.



b.  15.



c.  9.



d.  Can’t be determined without more information.

Answer: C (Moderate)

Keywords: nonparametric, rank, Mann-Whitney, sample size

17-3 Kruskal-Wallis One-Way Analysis of Variance
84. In conducting a Kruskal-Wallis one-way analysis of variance, the test statistic is assumed have approximately which distribution when the null hypothesis is true?



a. A t-distribution



b. An F-distribution



c. A normal distribution



d. A chi-square distribution

Answer: D (Moderate)





Keywords: nonparametric, rank, Kruskal-Wallis, ANOVA, test statistic

85. Which of the following is not an assumption of the Kruskal-Wallis one-way analysis of variance? 



a. Variables have a continuous distribution



b. Samples are independent



c. Sample sizes are equal for all populations



d. Population distributions are identical except for possible differences in center

Answer: C (Moderate)





Keywords: nonparametric, rank, Kruskal-Wallis, ANOVA, analysis of variance, sample

86. The Kruskal-Wallis test is usually limited to comparing sample values from _________ or more populations.



a. 2

b. 3



c. 4



d. 5

Answer: B (Easy)






Keywords: nonparametric, rank, Kruskal-Wallis, ANOVA, analysis of variance

87. In a Kruskal-Wallis test when ties occur, each observation is given the _____________ for which it is tied.



a. highest rank



b. lowest rank



c. mean rank

d. median rank

Answer: C (Moderate)





Keywords: nonparametric, rank, Kruskal-Wallis, ANOVA, analysis of variance, mean

88. Assume that 4 populations are to be compared using a Kruskal-Wallis one-way analysis of variance.  What is the critical value using a 0.05 level of significance?
a. 5.9915

b. 6.2514

c. 7.8147

d. 9.4877

Answer: C (Moderate)





Keywords: nonparametric, rank, Kruskal-Wallis, ANOVA, analysis of variance, null, hypothesis

89.  Assume that a Kruskal-Wallis test is being conducted to determine whether or not the medians of three populations are equal. The sum of rankings and the sample size for each group are below.


Group 1

Group 2
Group 3

R1 = 60


R2 = 36


R3 = 24


  n1 = 6


n2 = 5


n3 = 4

 What is the value of the test statistic?


a.  7.8147



b.  2.16 



c.  48.68



d.  12.59

Answer: B (Moderate)

Keywords: nonparametric, rank, Kruskal-Wallis, ANOVA, analysis of variance, test statistic 

90.  Assume that a Kruskal-Wallis test is being conducted to determine whether or not the medians of three populations are equal. The sum of rankings and the sample size for each group are below.


Group 1

Group 2
Group 3

R1 = 60


R2 = 36


R3 = 24


  n1 = 6


n2 = 5


n3 = 4

What is the critical value for this test using a 0.10 level of significance ?



a.  6.2514



b.  5.9915



c.  7.8147



d.  4.6052

Answer: D (Moderate)

Keywords: nonparametric, rank, Kruskal-Wallis, ANOVA, analysis of variance, critical value

91. If we are interested in testing to determine whether the center of three or more populations is equal when the data in the samples are ordinal, what is the appropriate test to conduct?



a. A t-test



b. An ANOVA



c. A Kruskal-Wallis



d. A Wilcoxon Matched-Pairs Sign Rank test

Answer: C (Easy)


Keywords: nonparametric, rank, Kruskal-Wallis, ANOVA, analysis of variance

92.  A survey was recently conducted in which random samples of car owners of Chrysler, GM, and Ford cars were surveyed to determine their satisfaction.  Each owner was asked to rate overall satisfaction on a scale of 1 (poor) to 1000 (excellent).  The following data were recorded:


If the analysts are not willing to assume that the population ratings are normally distributed and will use the Kruskal-Wallis test to determine if the three companies have different median ratings, which company has the smallest sum of ranks?



a.  Chrysler



b.  GM



c.  Ford



d.  All three are equal.



Answer: B (Difficult)

Keywords: nonparametric, rank, Kruskal-Wallis, ANOVA, analysis of variance

93.  A survey was recently conducted in which random samples of car owners of Chrysler, GM, and Ford cars were surveyed to determine their satisfaction.  Each owner was asked to rate overall satisfaction on a scale of 1 (poor) to 1000 (excellent).  The following data were recorded:


If the analysts are not willing to assume that the population ratings are normally distributed and will use the Kruskal-Wallis test to determine if the three companies have different median ratings, what is the appropriate critical value if the test is to be conducted using an alpha = .05 level?



a.  F  = 5.05



b. 
[image: image76.wmf]2

c

= 5.99



c.  
[image: image77.wmf]2

c

= 24.99



d.   F = 3.67

Answer: B (Moderate)

Keywords: nonparametric, rank, Kruskal-Wallis, ANOVA, analysis of variance, critical value

94.  A survey was recently conducted in which random samples of car owners of Chrysler, GM, and Ford cars were surveyed to determine their satisfaction.  Each owner was asked to rate overall satisfaction on a scale of 1 (poor) to 1000 (excellent).  The following data were recorded:


If the analysts are not willing to assume that the population ratings are normally distributed and will use the Kruskal-Wallis test to determine if the three companies have different median ratings, what is correct test statistic for these data?

a. H = 1.965 

b. t = 1.96

c. H = 3.34 

d. H = .65

Answer: A (Difficult)
Keywords: nonparametric, rank, Kruskal-Wallis, ANOVA, analysis of variance, test statistic, tied rankings  

95.  A survey was recently conducted in which random samples of car owners of Chrysler, GM, and Ford cars were surveyed to determine their satisfaction.  Each owner was asked to rate overall satisfaction on a scale of 1 (poor) to 1000 (excellent).  The following data were recorded:


If the analysts are not willing to assume that the population ratings are normally distributed and will use the Kruskal-Wallis test to determine if the three companies have different median ratings, what is the correct conclusion if the test is to be conducted using an alpha = .05 level?

a. H0 should be rejected and we conclude that there is no significant difference between the 3 companies.

b. H0 should not be rejected and we conclude that there is no significant difference between the 3 companies.

c. H0 should be rejected and we conclude that there is a significant difference between the 3 companies.

d. H0 should not be rejected and we conclude that there is a significant difference between the 3 companies.

Answer: B (Difficult)

Keywords: nonparametric, rank, Kruskal-Wallis, ANOVA, analysis of variance, null, hypothesis
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