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CHAPTER 11 
RELATIONSHIPS CAN BE DECEIVING 

EXERCISE SOLUTIONS 
 
11.1 Both firewood sales and cough drop sales are likely to increase during the cold season.  No, it does not 

imply that fires cause coughs! 
 
11.2 No, you wouldn't necessarily conclude that walking causes lower weight.  People who prefer to exercise 

(walk) may also be people who keep their weight under control, eat less fat, and so on. 
 
11.3 Reason 1 could be possible but isn't likely, that milk-drinking alone is responsible for low risk of stroke. 

Reason 2 is not likely, since it would say that a low risk of stroke causes people to drink milk, and vice 
versa. People don't usually even know whether or not they are at risk for strokes. Reason 3 could be 
possible, that milk-drinking is one of many factors that reduces the risk of a stroke. Reason 4 is quite likely, 
that confounding variables exist. One example is general good diet and good health, which leads to reduced 
stroke risk. Reason 5 is likely, that both reduced stroke risk and increased milk-consumption result from a 
common cause, such as interest in taking care of one's health. Related to reasons 4 and 5, note that the 
article made a point of saying that the same individuals who consumed the most milk were also "leanest 
and most physically active." Reason 6, that both variables are changing over time, is not relevant, unless 
the study did not adjust for age and the men drank less milk as they aged, which would also increase stroke 
risk. Reason 7, that the association is just a coincidence, is possible. Any single study could find a 
relationship just by chance. 

 
11.4 a. See Figure 11.1 below. 
 b. If X-rays were deleted, the correlation would decrease (to 0.13 in case you are interested), because 

outliers that fall in line with the rest of the data tend to increase correlation.  If pesticides were deleted (but 
not X-rays) correlation would increase (to 0.68), because outliers that do not fit the pattern of the rest of the 
data tend to decrease correlation. 

 c. That would decrease the correlation because it would be an extreme outlier, not in line with the data.  It 
also makes sense that it should decrease the correlation because it is an example of a case in which the 
students and experts are not in agreement at all, and thus weakens the relationship. 

Figure 11.1 for Exercise 11.4a 
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11.5 Winning time in an Olympic running event and the cost of running shoes are likely to be negatively 

correlated because prices go up and winning times go down over time. 
 
11.6 They are designed to rule out Reason 4, "confounding variables may exist." 
 
11.7 a. See Figure 11.2 below. The lines are almost parallel, and the regression line falls entirely below the 

actual = ideal line. This indicates that when averaged over males and females, the data imply that people's 
ideal and actual weight are very similar, with ideal weight always being slightly less than actual weight. 

 b. Men: 157.5 pounds, women: 133.9 pounds, combined: 143 pounds. 
 c. With the combined equation we would conclude that individuals weighing 150 pounds would, on 

average, like to weigh about seven pounds less. From the separate equations we see that on average women 
would actually like to weigh much less, and men would prefer to weigh more, not less than their actual 
weight of 150 pounds. 

 d. "The missing link, a third variable" is the problem. You could also phrase the problem as “combining 
groups inappropriately.” Combining men and women produces misleading results. 

 

Figure 11.2, for Exercise 11.7a 
 
11.8 There would automatically be a relationship between the actual numbers, because large cities would have 

higher numbers for both than small cities.  The more meaningful question is whether or not the per capita 
figures for beer sales and highway deaths are related. 

 
11.9 An example is square feet versus price for homes sold in a city, where there is one mansion that has been 

sold, and the sales price fits the same pattern as for the other houses.  The key is that the outlier fits the 
same pattern as the rest of the data. 

 
11.10 An example is salary and years of education in a company where the president makes $1 million a year but 

has an eighth-grade education.  The key is that the outlier does not fit the pattern of the rest of the data. 
 
11.11 First, they may have a biological explanation, like the fact that alcohol and tobacco are irritants on those 

parts of the body.  Second, they may have found that the relationship holds under varying conditions, such 
as in different cultures, for different types of alcohol, in different age groups and so on.  Third, they may 
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have ruled out potential confounding factors, like diet, by measuring them and determining whether or not 
they also have an impact. 

 
11.12 a. The most likely reason is that both change over time.  A secondary reason may be that higher beer 

sales are contributing to more deaths from automobiles, but that would be indicated by higher rates for 
both, not by higher raw numbers. 

 b. The most likely reason is that there is a common cause, namely number of people at the resort that day. 
 Obviously, temperature, snow conditions and day of the week all affect attendance, which in turn affects 
both accidents and waiting time. 

 c. Because the problem mentions that barbecued foods are known to contain cancer-causing substances, 
there is likely to be a direct causal link.  Either direct cause alone, or contributing cause, would be 
acceptable answers. 

 d. There are a few possibilities here.  There may just be a third variable causing both, namely personality 
type.  More high-strung people would both see themselves as being under stress and have high blood 
pressure.  Stress could also be a contributing, but not the sole, cause of high blood pressure.  A weaker 
explanation is that high blood pressure causes stress, because people worry about having high blood 
pressure. 

 e. There are too many possible confounding factors to say that there is a direct cause.  It could be that 
those who eat more fat also exercise less, for example.  So, confounding variables make it difficult to 
determine a causal link. 

 f. Most likely this would be a coincidence.  There would be unlikely to be enough cases at each school to 
conclude that it was anything else. 

 
11.13 Just like for the earthquake example in the text, the number of deaths is highly dependent on the density of 

houses in the area.  Large fires are actually more likely to occur in sparse, wooded areas, where there are 
fewer people.  Therefore, the relationship may actually be negative, giving the impression that the more 
acres burned, the fewer the number of deaths.  Also, one or two outliers with relatively low acreage but 
high number of deaths could completely distort the results. 

 
11.14 No.  There are confounding factors, like more sports cars are red.  Also, people who buy red cars may be 

more likely to speed or drive recklessly. 
 
11.15 The key is that there are two clusters of points that don't fall into the same pattern with each other as the 

pattern in each cluster. For example, suppose hours spent studying and grade point averages are measured 
for students at two high schools.  Suppose one is a difficult school, where students study a lot but receive 
moderate grades. The other school doesn't require much studying and gives very high grades. Then a plot 
of grades (vertical axis) versus hours spent studying (horizontal axis) may show a cluster in the upper left 
(low study hours, high grades) and another in the lower right (high study hours, low grades) resulting in a 
negative correlation between the two. This could happen even though there is a positive correlation 
between them for each school. 

 
11.16 There are a number of possible answers: 
 Reason 2: "The response variable is causing a change in the explanatory variable."  It could be that getting 

good grades attracts the father's acceptance, rather than the other way around. 
 Reason 3: "The explanatory variable is a contributing, but not sole, cause of the response variable."  There 

could be numerous other factors that also contribute to good grades, but the father's acceptance could be 
part of that picture. 

 Reason 4: "Confounding variables." There are all sorts of potential confounding variables in this situation, 
like the stability of the home life, the time spent on educational activities as a family, etc. 

 Reason 5: "Both variables result from a common cause."  For example, perhaps children with extremely 
high IQs both get good grades and get acceptance from their fathers, both because of the high IQ. 

 Reasons 6 and 7: "Both variables change over time" and "Coincidence" do not seem to apply in this 
situation. 
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11.17 No.  It is not enough to compare one year with another because there are too many other factors.  For 
instance, if the first winter was very harsh and the second one mild, there would be more fatalities in the 
first due just to the weather.  Second, once people know the law is about to go into effect, they are likely to 
start getting into the habit of wearing seat belts.  It would be better to compare many years before and after 
the law, although even then there could be confounding factors, like if better roads had been constructed in 
later years. 

 
11.18 The twins would presumably have been raised together, so the correlations could be a result of common 

environmental experiences rather than genetics. 
 
11.19 The conclusion is not justified. Clearly this was an observational study, because the participants were not 

randomly assigned to different years of schooling. There are many possible confounding variables, such as 
economic status and diet as a child, genetic differences, and so on. 

 
11.20 The explanatory variable is church attendance and the response is age of death. Reasons 1, 2, 3, 4 and 5 

may all apply. People who are healthier may be more likely to do all kinds of activities, including church 
attendance. People who attend church are likely to have a better social network than people who do not, 
which may contribute to longevity. There are many other possible confounding variables.  

 
11.21 The explanatory variable is frequency of working nights, and the response variable is whether the person 

developed breast cancer. Reasons 1, 3 and 4 are all possible. Confounding variables may include family 
status, for instance the age at which a woman had children, diet, exercise, and so on. 

 
11.22 All of reasons 1 to 6 are likely to apply. For instance, for Reason 2, the response variable (unhealthful 

snacking) may be causing changes in the explanatory variable (stress) because of chemical effects of the 
poor diet. 

 
11.23 The explanatory variable is watching TV violence as a child, and the response is aggression in adulthood, 

so Reasons 2 and 6 cannot apply. Reasons 1, 3, 4 and 5 are all reasonable. Confounding variables may 
include aggressive behavior in the home when the child is growing up, level of education of parents, and so 
on. A common cause may be genetic propensity toward violence. 

 
11.24 The explanatory variable is type of food eaten (organic or conventional) and the response is pesticide found 

in the urine of the child. Reasons 1, 3, 4 and 5 are all likely. A common cause may be having parents who 
are health conscious and who are careful about the child’s surrounding and food intake. A confounding 
variable may be whether pesticides are used in the home. 

 
11.25 a. This was a randomized experiment, so the title is justified. 
 b. This was an observational study, so a cause-and-effect conclusion cannot be made. The title is not 

justified. 
 c. This was an observational study, so a cause-and-effect conclusion is not justified. However, the title 

does not make one, so the title is justified. 
 d. This was an observational study, so a cause-and-effect conclusion is not justified. However, the title 

does not make one, so the title is justified. 
 e. This was an observational study, so a cause-and-effect conclusion cannot be made. The title is not 

justified. 
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NOTES ABOUT THE MINI-PROJECTS FOR CHAPTER 11 
 
Mini-Project 11.1   
Make sure the article discusses an observational study and not an experiment or other type of study.  The factors that 
should be addressed include possible explanations of cause and effect, whether or not the connection happened 
under varying conditions and whether or not possible confounding factors were considered.  If those points were not 
addressed, you should not be convinced of a cause-and-effect relationship even if you can think of reasons why one 
would be plausible. 
 
Mini-Project 11.2   
The scatter plots should either show two or more clusters of dissimilar points or should have outliers distorting the 
correlation.  The explanation given with the project should address which problem occurred and why it leads to an 
erroneous or misleading conclusion.  If the scatter plot does not have any problems, then the example chosen is not 
appropriate for this project. 
 


