Sample Exam Ch 4,5,8,9

1. The Columbus Zoo conducts a study to determine whether a household’s income can be used to predict the amount of money the household will give to the zoo’s annual fund drive. The response variable in this study is


a. the Columbus Zoo.


b. a household’s income.


c. the amount of money a household gives to the zoo’s annual fund drive.

      d. all households in Columbus.

2. Is it possible to predict a student’s score on the midterm exam in a statistics course from the number of hours the student spent studying for the exam?  To explore this, the teacher of the course asks students how many hours they spent studying for the exam and then makes a scatterplot of the time students spent studying and their scores on the exam.  In making the scatterplot, the teacher should


a. plot score on the exam on the horizontal axis.


b. plot time spent studying for the exam on the horizontal axis.


c. first determine if the scores on the exam approximately follow a normal distribution.                         

      d. use a plotting scale that makes the overall trend roughly linear.

3. Below is a scatterplot of number of homeruns vs. number of stolen bases for Major League teams in 2005.  American League teams are represented by filled circles and National League teams by open circles.
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We conclude


a. there is a strong positive association for American League teams, but a negative association for National League teams.


b. there is a strong association for American League teams, but a positive association for National League teams.


c. there is a weak association for both Leagues.


d. all American League teams hit more homeruns than did National League teams, while all National League teams stole more bases than did American League teams.

4. Which of the following is true of the correlation coefficient r?


a. It is a resistant measure of association.


b. –1 

 r [image: image2.wmf]£

 1.


c. If r is the correlation between X and Y, then –r is the correlation between Y and X.

      d. all of the above.
I want to determine the correlation between the height (in inches) and scoring average (points per game) of women on a college basketball team.  To do this, I record the height and scoring average of two players on the team.  The values are


Player #1
Player #2

Height
 70
 75

Scoring average
11.0
20.0

5. The correlation r would have units in


a. inches.


b. points.


c. inches-points.

      d. no units.  Correlation is a unitless quantity.
6. When water flows across farm land, some of the soil is washed away, resulting in erosion.  An experiment was conducted to investigate the effect of the rate of water flow on the amount of soil washed away.  Flow is measured in liters per second, and the eroded soil is measured in kilograms.  The data are given in the following table.


Flow rate
.31
.85
1.26
2.47
3.75


Eroded soil
.82
1.95
2.18
3.01
6.07

The association between flow rate and amount of eroded soil is


a. positive.


b. negative.


c. neither positive nor negative.

     d. impossible to determine since both variables are categorical.
7. Do creative people make better salespeople?  Ten sales staff in a large company were given a creativity test (scores range from 0 to 20, with higher scores indicating greater creativity) and were evaluated regarding sales growth performance (a score of 100 indicates an average performance, and larger scores indicate better performance).  The creativity scores and sales growth performance scores are given below.


Creativity score
Sales growth

  9
  93


  7
  89


  8
  95


13
101


10
102


10
  96


  9
  95


18
111


10
103


14
107

We want to investigate if creative people tend to perform better with regard to sales growth.  Which of the following is a proper scatterplot of these data given the goals of the study?


a.
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b.
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c.
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d.
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8. Which of the following statements is correct?


a. Changing the units of measurements of x or y does not change the value of the correlation r.


b. A negative value for the correlation r indicates the data are strongly unassociated.


c. The correlation always has the same units as the x variable, but not the y variable.


d. The correlation always has the same units as the y variable, but not the x variable.

Use the following information to answer questions 1 — 3.

Consider the following scatterplot of the drive ratio and horsepower in 1991 model cars.  The least-squares regression line has been drawn in the plot.
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1. The intercept of the least-squares regression line is approximately


a. below 100.


b. between 150 and 200.


c. above 200.


d. cannot be determined from the graph.

2. The least-squares line would predict that a car with a drive ratio of 2.0 would have a horsepower of 


a. 100.


b. 233.


c.  48.


d. 162.

3. The point indicated by the x has


a. a negative value for the residual.


b. a positive value for the residual.


c. a zero value for the residual.


d. a zero value for the correlation.

We want to investigate if the average age at which infants begin to crawl (y) can be predicted from the average outdoor temperature (x) six months after birth when they are likely to begin crawling.  We decide to fit a least-squares regression line to the data with x as the explanatory variable and y as the response variable.  We compute the following quantities.

r = correlation between x and y = – 0.7


 EMBED "Equation" \* mergeformat  

 = mean of the values of x = 50.25


 EMBED "Equation" \* mergeformat  

 = mean of the values of y = 31.77


 EMBED "Equation" \* mergeformat  

 = standard deviation of the values of x = 15.85


 EMBED "Equation" \* mergeformat  

 = standard deviation of the values of y = 1.76

4. The slope of the least-squares line is


a. – 0.08.


b. 0.49.


c. –1.58.


d. 14.24.

The following information is used in problems 5 — 7.

Using data on the appraised value of homes, a real estate agent computes the least-squares regression line for predicting a home’s value in 2002 from its value in 1992.  The equation of the least-squares regression line is

y = $22,000 + 1.6x
where y represents a home’s value in 2002 and x is the value in 1992.  

5. A home’s value in 1992 is


a. the intercept.


b. the slope.


c. the explanatory variable.


d. the response variable.

6. Suppose Joe owns a home that was worth $100,000 in 1992.  What would be the predicted value of his home in 2002?


a. $182,000


b. $160,000


c. $122,000


d. Cannot be determined from the information given.  We also need to know the correlation.

7. Which of the following is true of the least-squares regression line?


a. The slope is the change in a home’s value in 2002 that would be predicted by a $1 increase in a home’s value in 1992.


b. It always passes through the point (

, 

), the means of the values of home’s (that were used to compute the least-squares regression line) in 1992 and 2002, respectively.


c. It will only pass through all the data points if r = ± 1. 


d. All of the above.

8. The fraction of the variation in the values of a response y that is explained by the least-squares regression of y on x is


a. the correlation coefficient.


b. the slope of the least-squares regression line.


c. the square of the correlation coefficient.


d. the intercept of the least-squares regression line.

1. A health club is interested in finding out which of two brands of aerobic exercise equipment provides a more vigorous workout.  They purchase 10 machines of each type and for five days between 9 and 12 AM they measure the average pulse rate of each person who is working out on one of these 20 machines.  This is an example of 


a. an experiment.


b. an observational study, not an experiment.


c. a paired data experiment.


d. a stratified experiment.

2. Two researchers believed that the presence of a floral scent could improve a person's learning ability in certain situations.  They had twenty-two people work through a pencil and paper maze six times, three times while wearing a floral-scented mask and three times wearing an unscented mask.  The three trials for each mask closely followed one another. Testers measured the length of time it took subjects to complete each of the six trials.  They reported that, on average, subjects wearing the floral-scented mask completed the maze more quickly than those wearing the unscented mask, although the difference was not statistically significant.  This study is


a. a convenience sample.


b. an observational study, not an experiment.


c. an experiment, but not a double blind experiment.


d. a double blind experiment.

Use the following to answer questions 3 – 5.

The city council of a suburb of Columbus is interested in the level of public support for a new recreation center.   A marketing research firm is selected which then selects a simple random sample of 50 adult residents and contacts each to determine whether the resident would be interested in joining this recreation center if it were built.  Of these, 35 indicated they would be interested in joining the recreation center.   

3. The sample is


a. the 35 residents interested in joining the recreation center.


b. the 15 residents not interested in joining the recreation center.


c. the 50 residents selected.


d. all residents interested in joining the recreation center.

4. The chance that all 50 residents in a neighborhood end up being the sample of residents selected is


a. the population of the suburb divided by 50.


b. the same as for any other set of 50 residents.


c. smaller than average due to the “cluster” effect.


d. smaller than average due to stratification.

5.  The population of interest is


a. the residents in the suburb that support the new recreation center.


b. the 50 residents contacted.


c. all adult residents in the suburb.


d. all household in the suburb.

Use the following to answer questions 6-7.

You need to select a simple random sample of size three from the following employees of a small company.

1. Berliner
4. Wolfe
7. Verducci

2. Blumenthal
5. Stasny
8. Lin

3. MacEachern
6. Santner
9. Critchlow

To do this, use the numerical labels attached to the previous names and the following list of random digits.  Read the list of random digits from left to right, starting at the beginning of the list.

44982  20751  27498  12009  45287  71753  98236  66419  84533  11793  20495  05907  11384  

6. The simple random sample is


a. 449.


b. 498.


c. Wolfe twice and Critchlow.


d. Wolfe, Lin, and Critchlow.

7. Which of the following statements is true?


a. If we used another list of random digits to select the sample, we would get the same result as obtained with the list actually used.


b. If we used another list of random digits to select the sample, we would get a completely different sample than that obtained with the list actually used.


c. If we used another list of random digits to select the sample, we would get at most one name in common with a name obtained with the list actually used.


d. If we used another list of random digits to select the sample, the result obtained with the list actually used would be just as likely to be selected as any other set of three names.

8.  A news release for a diet products company reports: “There's good news for the 65 million Americans currently on a diet.” Its own study showed that people who lose weight can keep it off.  The sample was 20 graduates of the company’s program who endorsed the program in commercials.  The results of the sample are probably


a. biased, overstating the effectiveness of the diet.


b. biased, understating the effectiveness of the diet


c. unbiased since the people in the sample are nationally recognized individuals.


d. unbiased but they could be more accurate.  A larger sample size should be used.

Use the following to answer questions 1 – 3.

A researcher is interested in investigating the relationship between sugar consumption and weight gain for high school students.  Fifteen volunteers were randomly assigned to one of two groups.  The first group contained six volunteers who were put on a low sugar diet.  The second group consisting of the remaining nine volunteers was put on a diet with sugar constituting approximately 15% of their diet.  After eight weeks, the change in weight was recorded for each of the volunteers.  

1. The response is 


a. the percentage of sugar in the diet.


b. the eight-week time period.


c. the assignment to groups.


d. the change in weight.

2. This is an example of


a. a randomized observational study.


b. a matched pairs experiment.


c. an experiment, but not a double blind experiment.


d. a randomized comparative experiment.

3. This study uses the principles of  


a. randomization.


b. confounding.


c. blocking.


d. all of the above.

Use the following to answer questions 4 - 5.

In a recent article it was reported that in a random sample of children in grades two through four, a significant negative relationship was found between the amount of homework assigned and student attitudes.  

4. This is an example of 


a. an experiment.


b. an observational study.


c. the establishing of a causal relationship through correlation.


d. a block design, with grades as blocks.

5. The attitude of the students is


a. an explanatory variable.


b. a response variable.


c. a confounding variable.


d. none of the above.  

6. A study of the effects of running on personality involved 231 male runners who each ran about 20 miles a week.  The runners were given the Cattell Sixteen Personality Factors Questionnaire, a 187-item multiple choice test often used by psychologists.  A news report (The New York Times, Feb. 15, 1988) stated, “The researchers found statistically significant personality differences between the runners and the 30-year-old male population as a whole.”  A headline on the article stated, “Research has shown that running can alter one’s moods.”  Which of the following statements is true?


a. This study was not a designed experiment.


b. This study was an experiment, but not a double blind experiment.


c. This study was a double blind experiment, but not a randomized experiment.


d. This study was a randomized, double blind experiment.

Use the following to answer questions 7 - 8.

An industrial psychologist is interested in studying the effect of room temperature and humidity on the performance of tasks requiring manual dexterity.  She chooses three temperatures of 65 degrees Fahrenheit, 80 degrees Fahrenheit and 95 degrees Fahrenheit with humidity of 60% and 80%.  The response variable measured is the number of correct insertions, during a 15-minute period using a peg-and-hole apparatus requiring the use of both hands simultaneously.  After each subject is trained on the apparatus, he or she is asked to make as many insertions as possible in a 15-minute period.  Sixty factory workers used to doing repetitive tasks are randomly assigned to the different temperature and humidity combinations.  

7. The factors are


a. the number of correct insertions.


b. temperature and humidity.


c. the training period.


d. the two hands used to complete the task.

8. The number of treatments is 


a. 2.


b. 3.


c. 6.


d. 15.

Extra.  Statistics from a data set in which Y is the response variable and X the explanatory variable are

 r = correlation between x and y = .27


 EMBED "Equation" \* mergeformat  

 = mean of the values of x = 43.76


 EMBED "Equation" \* mergeformat  

 = mean of the values of y = 18.98


 EMBED "Equation" \* mergeformat  

 = standard deviation of the values of x = 5.39


 EMBED "Equation" \* mergeformat  

 = standard deviation of the values of y = 1.76

A.  Calculate the equation of the regression line of Y on X.

B.  You decide to change the explanatory and response variables.  Calculate the equation of the regression line

      of  X on Y.

Answers:

Ch 4:  C B C B D A A A

Ch 5: C D A A C A D C

Ch 8: B C C B C D D A

Ch 9: D D A B B A B C 
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