
Chapter 3


1.
Does mandatory gun ownership prevent crime?  To study this, the number of burglaries committed each month in a small town were recorded for 75 months prior to passage of a bill requiring citizens to own guns and for 56 months after passage of the bill.  The goal was to see if the number of burglaries committed was affected by requiring citizens to own guns.  The response variable here is 

A)
whether or not gun ownership is required by law. 

B)
the number of burglaries committed. 

C)
the number of guns owned. 

D)
whether or not a burglary was committed by a gun owner. 

E)
the number of months until the next burglary is committed.
Use the following to answer questions 2-4:
Babies typically learn to crawl approximately six months after birth.  However, it may take longer for babies to learn to crawl in the winter when they are often bundled in clothes that restrict their movement.  Thus there may be an association between a baby's crawling age and the average temperature during the month they first try to crawl.  Below are the average ages (in weeks) at which babies began to crawl for a sample of babies born in each of the twelve months of the year.  In addition, the average temperature (in ºF) for the month that is six months after the birth month is also listed.

Birth Month
Average Crawling Age
Average Temperature

January
29.84
66

February
30.52
73

March
29.70
72

April
31.84
63

May
28.58
52

June
31.44
39

July
33.64
33

August
32.82
30

September
33.83
33

October
33.35
37

November
33.38
48

December
32.32
57
We want to investigate if the average age at which infants begin to crawl is influenced by the average outdoor temperature six months after birth when they are likely to first begin crawling. 

2.
The explanatory variable is 

A)
average age at which infants begin to crawl. 

B)
birth month. 

C)
six months after birth. 

D)
the average outdoor temperature six months after birth. 

E)
the average outdoor temperature during the month the babies first crawl.

3.
Which of the following is a proper scatterplot of these data given the goals of the study? 

A)
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C)
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D)
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E)
None of the above.

4.
If instead of recording the average crawling ages of babies and average temperatures six months after birth, we recorded the actual crawling age of babies and the outdoor temperature exactly six months after birth, the correlation would most likely be 

A)
larger in absolute value than for the averaged data. 

B)
smaller in absolute value than for the averaged data. 

C)
identical to that for the averaged data. 

D)
exactly the opposite of that for the averaged data. 

E)
these is no way to tell from the information given.

5.
Two variables are said to be negatively associated if 

A)
above-average values of one variable tend to accompany above-average values of the other.

B)
above-average values of one variable tend to accompany below-average values of the other. 

C)
below-average values of one variable tend to accompany below-average values of the other. 

D)
below-average values of one variable can be accompanied by either above- or below-average values of the other. 

E)
none of these.

6.
A study of the effects of television measured how many hours of television each of 125 grade school children watched per week during a school year and their reading scores. Which variable would you put on the horizontal axis of a scatterplot of the data? 

A)
Reading score, because it is the response variable. 

B)
Reading score, because it is the explanatory variable. 

C)
Hours of television, because it is the response variable. 

D)
Hours of television, because it is the explanatory variable. 

E)
It makes no difference, because there is no explanatory-response distinction in this study. 

7.
The correlation coefficient measures 

A)
whether there is a relationship between two variables. 

B)
the strength of the relationship bewteen two quantitative variables.

C)
whether or not a scatterplot shows an interesting pattern. 

D)
whether a cause and effect relation exists between two variables. 

E)
the strength of the linear relationship between two quantitative variables. 

8.
Consider the following scatterplot.
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A plausible value for the correlation between weight and MPG is 

A)
+0.2. 

B)
0.9. 

C)
+0.7. 

D)
1.0. 

E)
0.2.

9.
The correlation between temperature x and gas usage y is r = 0.7. Which of the following would not change r? 

A)
measuring temperature in degrees Celsius instead of degrees Fahrenheit. 

B)
removing two outliers from the data used to calculate r. 

C)
measuring gas usage in hundreds of cubic feet, so that all values of y are divided by 100. 

D)
both a and c. 

E)
all of a, b, and c. 

10.
The correlation between height (in inches) and weight (in pounds) among first-grade students at Happy Hollow Elementary is exactly 0.57. If heights are converted to centimeters and weights are converted to kilograms, what happens to the correlation between height and weight among the first-graders? (1 inch = 2.54 cm; 1 pound = .394 kg) 

A)
The correlation is still 0.57. 

B)
The correlation gets bigger. 

C)
The correlation gets smaller. 

D)
The correlation increases slightly to 0.5704.

E)
It is not possible to tell how the correlation will change without further information. 
Use the following to answer questions 12-13:
Consider the following scatterplot of amounts of CO (carbon monoxide) and NOX (nitrogen oxide) in grams per mile driven in the exhausts of cars.  The least-squares regression line has been drawn in the plot.
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11.
The intercept of the least-squares regression line is approximately 

A)
0.7. 

B)
0.1.

C)
1.7. 

D)
2.0. 

E)
18.4. 

12.
In the scatterplot, the point indicated by the x 

A)
has a negative value for the residual. 

B)
has a positive value for the residual. 

C)
has a zero value for the residual. 

D)
has a zero value for the correlation. 

E)
is an outlier.

13.
The following is a scatterplot of the calories and sodium content of several brands of meat hot dogs.  The least-squares regression line has been drawn in on the plot.
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Based on the least-squares regression line in the scatterplot, one would predict that a hot dog containing 100 calories would have a sodium content of about 

A)
100. 

B)
350. 

C)
380. 

D)
520.

E)
600. 
Use the following to answer question 15:
In a statistics course a linear regression equation was computed to predict the final exam score from the score on the first test.  The equation of the least-squares regression line was

y = 10 + 0.9x
where y represents the final exam score and x is the score on the first exam. 

14.
Suppose Joe scores a 90 on the first exam.  What would be the predicted value of his score on the final exam? 

A)
91 

B)
90

C)
89 

D)
81 

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

15.
The least-squares regression line is 

A)
the line that makes the square of the correlation in the data as large as possible. 

B)
the line that makes the sum of the squares of the vertical distances of the data points from the line as small as possible. 

C)
the line that best splits the data in half, with half of the points above the line and half below the line. 

D)
the line that makes the sum of the squares of the residuals 0.

E)
all of the above. 

16.
A researcher wishes to study how the average weight Y (in kilograms) of children changes during the first year of life.  He plots these averages versus the age X (in months) and decides to fit a least-squares regression line to the data with X as the explanatory variable and Y as the response variable.  He computes the following quantities.


r = correlation between X and Y = 0.9


J  = mean of the values of X = 6.5


M  = mean of the values of Y = 6.6


Sx = standard deviation of the values of X = 3.6


Sy = standard deviation of the values of Y = 1.2


The slope of the least-squares line is 

A)
0.30. 

B)
0.88. 

C)
1.01. 

D)
3.0. 

E)
2.7.

17.
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 the

A)
correlation coefficient. 

B)
slope of the least-squares regression line. 

C)
square of the correlation coefficient. 

D)
intercept of the least-squares regression line. 

E)
sum of the squared residuals.

18.
The correlation between the age and height of children is found to be about r = 0.7.  Suppose we use the age x of a child to predict the height y of the child.  We conclude that

A)
the least-squares regression line of y on x would have a slope of 0.7. 

B)
the fraction of the variation in heights explained by the least-squares regression line of y on x is 0.49. 

C)
about 70% of the time, age will accurately predict height. 

D)
the fraction of the variation in heights explained by the least-squares regression line of y on x is 0.70. 

E)
the line explains about 49% of the data.

19..
If removing an observation from a data set would have a marked change on the position of the least-squares regression line fit to the data, the point is called 

A)
robust. 

B)
a residual. 

C)
influential. 

D)
a response. 

E)
an outlier.

20.
Suppose a straight line is fit to data having response variable y and explanatory variable x.  Predicting values of y for values of x outside the range of the observed data is called 

A)
contingency. 

B)
extrapolation. 

C)
causation. 

D)
correlation. 

E)
interpolation.

21.
John's parents recorded his height at various ages up to 66 months.  Below is a record of the results


Age (months)
36
48
54
60
66


Height (inches)
35
38
41
43
45


John's parents decide to use the least-squares regression line of John's height on age based on these data to predict his height at age 21 years (252 months).  We conclude that

A)
John's height, in inches, should be about half his age, in months. 

B)
the parents will get a fairly accurate estimate of his height at age 21 years, because the data are clearly correlated. 

C)
such a prediction could be misleading, because it involves extrapolation. 

D)
John's height should be about 108.6 inches.

E)
all of the above. 

22.
A researcher wishes to determine whether the rate of water flow (in liters per second) over an experimental soil bed can be used to predict the amount of soil washed away (in kilograms).  The researcher measures the amount of soil washed away for various flow rates, and from these data calculates the least-squares regression line to be



amount of eroded soil = 0.4 + 1.3x(flow rate)


One of the flow rates used by the researcher was 0.3 liters per second, and for this flow rate the amount of eroded soil was 0.8 kilograms.  These values were used in the calculation of the least-squares regression line.  The residual corresponding to these values is 

A)
0.01. 

B)
–0.01. 

C)
0.5. 

D)
–0.5. 

E)
0.31.

23.
The least-squares regression line is fit to a set of data.  If one of the data points has a positive residual, then 

A)
the correlation between the values of the response and explanatory variables must be positive. 

B)
the point must lie above the least-squares regression line. 

C)
the point must lie near the right edge of the scatterplot. 

D)
the point is probably an influential point.

E)
all of the above. 

24.
Consider the scatterplot below. 
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The point indicated by the plotting symbol x would be 

A)
a residual. 

B)
influential. 

C)
a lurking variable. 

D)
an outlier. 

E)
both B and D.
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