
Chapter 4


1.
Using least-squares regression, I determine that the logarithm (base 10) of the population of a country is approximately described by the equation



log(population) = –13.5 + 0.01x(year)


Based on this equation, the population of the country in the year 2000 should be about 

A)
6.5. 

B)
665. 

C)
6,665.

D)
2,000,000. 

E)
3,167,277. 

2.
Which of the following scatterplots would indicate that Y is growing exponentially over time? 

A)
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B)
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C)
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D)
 


[image: image4.png]Ed
@
@
E





E)
None of these.

3.
A variable grows exponentially over time if 

A)
the variable increases by the addition of a fixed amount to the variable as time increases by a fixed amount. 

B)
the variable increases by squaring its value whenever time is increased by a certain fixed amount. 

C)
the variable increases by multiplication by a fixed amount as time increases by a fixed amount. 

D)
the variable increases by the logarithm of its value whenever time is increased by a certain fixed amount. 

E)
none of these.

4.
A lurking variable is 

A)
a variable that is not among the variables studied but that affects the response variable. 

B)
the true cause of a response. 

C)
any variable that produces a large residual. 

D)
the true variable that is explained by the explanatory variable. 

E)
another response variable.

5.
A study of elementary school children, ages 6 to 11, finds a high positive correlation between shoe size x and score y on a test of reading comprehension.  The observed correlation is most likely due to 

A)
the effect of a lurking variable, such as age. 

B)
a mistake, since the correlation must be negative. 

C)
cause and effect (larger shoe size causes higher reading comprehension). 

D)
"reverse" cause and effect (higher reading comprehension causes larger shoe size). 

E)
several outliers in the data set.

6.
When possible, the best way to establish that an observed association is the result of a cause-and-effect relation is by means of 

A)
the least-squares regression line. 

B)
the correlation coefficient. 

C)
the square of the correlation coefficient. 

D)
a well-designed experiment. 

E)
an observational study.

7.
If changes in an explanatory and a response variable are caused by changes in a lurking variable, any observed association between the explanatory variable and the response variable is due to 

A)
a cause-and-effect relation between the explanatory and response variables. 

B)
common response. 

C)
confounding. 

D)
correlation. 

E)
the placebo effect.

8.
If changes in a response variable are due to the effects of the explanatory variable as well as the effects of lurking variables, and we cannot distinguish between these effects, we are said to have 

A)
a cause-and-effect relation between the explanatory and response variable. 

B)
common response. 

C)
confounding. 

D)
correlation. 

E)
extrapolated.
Use the following to answer questions 9-10:
A survey was designed to study how the operations of a group of businesses vary with their size.  Companies were classified as small, medium, and large.  Questionnaires were sent to 200 randomly selected businesses of each size, for a total of 600 questionnaires.  Since not all questionnaires in a survey of this type are returned, it was decided to examine whether or not the response rate varied with the size of the business.  The data are given in the following two-way table:

Size
Response
No Response
Total

Small
125
75
200

Medium
81
119
200

Large
40
160
200

9.
What percentage of all small companies receiving questionnaires responded? 

A)
50.8% 

B)
20.8% 

C)
62.5% 

D)
33.3% 

E)
12.5%

10.
Which of the following conclusions seems to be supported by the data? 

A)
There are more small companies than large companies in the survey. 

B)
Small companies appear to have higher response rates than medium or big companies. 

C)
Exactly the same number of companies responded as didn't respond. 

D)
Small companies dislike larger companies. 

E)
If we combined the medium and large companies, then their response rate would be equal to that of the small companies.
Use the following to answer questions 11-13:
A business has two types of employees, managers and workers.  Managers earn either $100,000 or $200,000 per year.  Workers earn either $10,000 or $20,000 per year.  The number of male and female managers at each salary level and the number of male and female workers at each salary level are given in the two tables below.

Managers
Workers


Male
Female

Male
Female

$100,000
80
20
$10,000
30
20

$200,000
20
30
$20,000
20
80

11.
The proportion of male managers who make $200,000 per year is 

A)
0.067. 

B)
0.133. 

C)
0.200. 

D)
0.400. 

E)
0.667.

12.
The proportion of female managers who make $200,000 per year is 

A)
0.100. 

B)
0.133.

C)
0.200. 

D)
0.400. 

E)
0.600. 

13.
From these data we may conclude that

A)
the mean salary of female managers is greater than that of male managers. 

B)
the mean salary of males in this business is greater than the mean salary of females. 

C)
the mean salary of female workers is greater than that of male workers. 

D)
this is an example of Simpson's Paradox.

E)
All of the above. 

14.
A study of the salaries of full professors at Upper Wabash Tech shows that the median salary for female professors is considerably less than the median male salary.  Further investigation shows that the median salaries for male and female full professors are about the same in every department (English, physics, etc.) of the university.  This apparent contradiction is an example of 

A)
a fallacy. 

B)
Simpson's paradox. 

C)
causation. 

D)
correlation. 

E)
negative association.
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