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Goals for Today

• Introduce students to making controlled comparisons and understanding
controlled relationships.

• Discuss importance of controlling for rival explanations.
• Introducing three different types of controlled relationships.
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A Brief Review

What we have done to this point:

• We have an interest in a relationship between an independent variable and a
dependent variable.

• We already know our types of relationships.
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How DoWe Get Our Data?

Our standard research design is similar to an experimental design with random
assignment.

• Complete with test group and control group.

Experiments are typically either lab experiments or field experiments.

• Lab experiments: greater internal validity than external validity.
• Field experiments: vice-versa. Think of “get out the vote” experiments here.

4/22



The Problem of Selection

Experimental design with random assignment can lead to proper inference about
relationship between x and y.

• However, we often deal with observational or event data.
• We must deal with the problem of selection all the same.

It could be some third process (z) that is responsible for the relationship between x
and y.

• We account for this by making controlled comparisons.
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Types of Controlled Relationships

There are three types of controlled relationships among x, y, and z.

1. Spurious relationship
2. Additive relationship
3. Interactive relationship
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Partisanship, Gender, and Gun Control

We will use the partisanship, gender, gun control example from your book.

• We already discussed the theory linking partisanship and gun control.
• However, Democrats tend to have more women than men.

• This is an essential compositional difference.

There is good reason to expect gender confounds our partisanship-gun control
inference.
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Partisanship and Gun Control

Research Design and the Logic of Control  87

We now consider spurious relationships, additive relationships, and interaction relation-
ships in greater detail. In the sections that follow, all three possibilities are illustrated with 
hypothetical data, using the gun control example. Because these possibilities tell us what can 
happen to the relationship between X and Y, controlling for Z, they give us the interpretive 
tools we need for describing what does happen when, in the next chapter, we perform analyses 
using real data.

Spurious Relationships
Consider Figure 4-1, which depicts a hypothetical difference in gun control opinions 
between Democrats (represented by the circle on the left) and Republicans (the circle on the 
right). As partisanship (X) changes, gun control opinions (Y) change, too: seven of the 
twelve Democrats (58 percent) favor control, compared with only five of the twelve Repub-
licans (42 percent). Figure 4-1, however, does not take into account a potential composi-
tional difference, gender (Z). Notice what happens to the X-Y relationship when the gender 
compositions of the two partisan groups are revealed (Figure 4-2). Examine Figure 4-2 for a 
minute. Clearly, women are represented more heavily among Democrats (eight females) 
than among Republicans (four females). As we move across the values of partisanship, from 
Democrat to Republican, we move from a group that is 75 percent female to a group that is 
25 percent female.

Favor

Oppose

Democrats Republicans

Figure 4-1 Relationship between Partisanship and Gun Control Opinions (diagram)

Favor

Oppose

Democrats Republicans

Figure 4-2 Spurious Relationship between Partisanship and Gun Control Opinions (diagram)
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Partisanship, Gender, and Gun Control

What if we believe gender is responsible for this relationship?

• Figure 4.1 would not let us know.
• Figure 4.2 would let us know in an obvious way.
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Partisanship, Gender, and Gun Control

Research Design and the Logic of Control  87
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Partisanship, Gender, and Gun Control

What is the effect of partisanship on gun control opinions, controlling for gender?

• Nine of 12 women favored gun control.
• Six of eight female Dems favored gun control (i.e. 75%)
• Three of four female Republicans favored gun control (i.e. 75%).

Of the men:

• One male Dem favored while three opposed (i.e. 25%).
• Two GOP men favored while six opposed (25%).
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Partisanship, Gender, and Gun Control

Gender explains everything in this example.

• Formally: the effect of x on y is spurious to z.
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Partisanship, Gender, and Gun Control
Research Design and the Logic of Control  89

In serious research, however, spurious relationships are not always identified so easily. We 
might find, for example, that adolescents who play violent video games (X) are more prone to 
antisocial behavior (Y) than are adolescents who do not play violent video games. But can we 
say that the game playing causes the behavior? How else do adolescents who play violent 
games differ from those who do not play the games? Might a compositional difference (Z) be 
a rival cause of Y? Or, to consider another hypothetical example, an education researcher may 
discover that school districts with higher per-student spending (X) have higher student 
achievement (Y) than do districts with lower per-student spending. Does spending cause 
achievement? How else, besides per-student spending, do high-spending districts differ from 
low-spending districts? Could a compositional difference be the main cause of student 
achievement? Perhaps high-spending districts have higher concentrations of highly educated 
parents (Z) than do low-spending districts. If parents with higher levels of education are 
more likely than less-educated parents to encourage their children to achieve, then this 
compositional difference, not per-student spending per se, may be the main causal factor that 
explains the dependent variable.
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Figure 4-3 Spurious Relationship between Partisanship and Gun Control Opinions (line chart)
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Partisanship, Gender, and Gun Control

Consider this arrangement.

90 Chapter 4

The specter of an unknown Z making spurious mischief with an X-Y relationship is a 
constant worry in social research. The good news is that, in controlling for potentially trouble-
some variables, we almost always learn something new about the phenomenon being studied. 
For example, the relationship between smoking and lung cancer, for years vulnerable to skeptics 
touting an array of uncontrolled compositional differences between smokers and nonsmokers, 
is now established more firmly. This enhanced understanding has occurred in large measure 
because of—not despite—the suggestion that the relationship could be spurious.

Additive Relationships
Imagine a situation in which X is related to Y—for example, Democrats are more likely than 
Republicans to favor gun control. Imagine further that Z is related to Y—women are more 
likely than men to favor gun control. Most important, suppose that Z does not define a 
compositional difference across values of X—that the percentage of Democrats who are 
female is equal to the percentage of Republicans who are female. When we move across values 
of X, from Democrat to Republican, we are not also moving across values of Z, from a group 
with proportionately more women to a group with proportionately fewer women. Thus the 
effect of X on Y is completely independent from the effect of Z on Y. Figure 4-4 displays a set 
of relationships that meet these criteria. You can see that six of twelve Democrats (50 percent) 
favor gun control, compared with only four of twelve Republicans (33 percent), a 17-point 
difference. Of all the women in Figure 4-4, seven of twelve (58 percent) are in favor, 
compared with three of the twelve men (25 percent), a sizable 33-point gender gap. Yet, 
because the partisan groups are compositionally identical—half the Democrats are women 
and half the Republicans are women—the effect of partisanship on the dependent variable is 
not weakened or rendered spurious by the effect of gender on the dependent variable.

The term additive describes this situation, in that both sets of relationships, the X-Y rela-
tionship and the Z-Y relationship, add to or strengthen the explanation of the dependent 
variable. As we can see in Figure 4-4, partisanship “works”—a larger percentage of Democrats 
than Republicans favor gun control. However, six Democrats oppose control and four Repub-
licans are in favor. How might we account for these “unexplained” individuals? By adding 
gender to the explanation, we can account for four of the Democratic opponents (they 
oppose because they are male) and three of the Republican supporters (they favor because 
they are female). Women will be more likely than men to fall into the procontrol camps of 

Favor

Oppose

Democrats Republicans

Figure 4-4 Additive Relationships between Partisanship and Gun Control Opinions (diagram)
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Partisanship, Gender, and Gun Control

Among the women:

• Four of six Democrats favor gun control (66.6%).
• Three of six Republicans favor gun control (50%).

Among the men:

• Two of six Democrats favor gun control (33.3%)
• One in six GOP men favor gun control (16.6%).

This is an additive relationship.

• x and z affect y independently.
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Partisanship, Gender, and Gun Control

Research Design and the Logic of Control  91

both parties, Democrats and Republicans. Similarly, men will be more likely than women to 
be anticontrol, regardless of party. Gender allows us to account for additional differences in 
gun control opinions, over and above differences explained by partisanship alone.

Figure 4-5 expresses the Figure 4-4 relationships graphically. Again, by reading along each 
line, from Democrat to Republican, you can see what happens to gun control attitudes sepa-
rately for women (solid line) and for men (dashed line). Each line, considered by itself, drops 
predictably: Democrats are more supportive of gun control than are Republicans. Notice that 
the lines are parallel, communicating that the effect of party is the same for both genders. In 
Figure 4-5, 67 percent of Democratic women favor restrictions, compared with 50 percent for 
Republican women, a 17-percentage-point “party effect.” This 17-point party effect is the same 
for males: 33 percent of male Democrats are procontrol, compared with only 16 percent of 
male Republicans. Notice, too, the sizeable “gender effect” within each partisan group. The 
female-male difference is about 33 percentage points among Democrats and 33 points among 
Republicans. In sum, knowledge of both variables, party and gender, allows an enhanced 
explanation of gun control attitudes.17

10

70

60

50

40

30

20

Democrat Republican

Male

Female

Party (X)

Percentage favoring gun control (Y)

Figure 4-5  Additive Relationships between Partisanship, Gender, and Gun Control 
Opinions (line chart)
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Interactive Relationships

Interactive relationships are more difficult to fully describe.

• Simply: x and z act in concert to affect y
• Put another way: the effect of x on y depends on the value of z.
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Partisanship, Gender, and Gun Control

Consider this arrangement. Research Design and the Logic of Control  93

(X) and gun opinions (Y), we find that Democratic women are only slightly more procontrol 
than Republican women. For women, therefore, the effect of X on Y is small. But suppose that, 
for men, there is a huge difference between Democrats and Republicans. That is, when we 
control for gender and look at the relationship between partisanship and gun opinions we find, 
among men, a large difference between categories of X: Democratic men are much more 
supportive of gun control than are Republican men. Thus, for men, the effect of X on Y is large. 
Now, if someone were to ask you, “What is the relationship between partisanship and gun opin-
ions, controlling for gender?” you might reply: “It depends on whether you’re talking about the 
opinions of women or men. To be specific, partisanship has a small effect on gun control atti-
tudes among women, but for men it has a big effect.”

Political researchers use two interchangeable terms, interaction relationships or specifica-
tion relationships, to describe this situation. Consider Figure 4-7, which illustrates one of the 
several forms that interaction can assume. Does the independent variable, X, have the same 
effect on Y at both values of Z? Four of the seven female Democrats (57 percent) favor gun 
control, compared with two of the four female Republicans (50 percent), a modest 7-point 
effect. For men, the relationship is much stronger: three of five Democrats (60 percent) versus 
three of eight Republicans (38 percent), a 22-point effect. Thus the strength of the relation-
ship between party and gun control opinion depends on the value of the control variable—a 
weak relationship for women, a much stronger relationship for men.18

Figure 4-8 illustrates a line chart of interaction for the gun control example. The visual 
profile of interaction is in the tracks of the lines, which are different for each gender. Fill a 
room with women and you would find only mild disagreement between Democrats and 
Republicans on the topic of guns. Their party allegiances would be only faintly evident. But 
fill a room with men, and their partisanship would make a great deal of difference. A proposal 
to restrict guns would be supported widely by the male Democrats and rejected widely by the 
male Republicans. Notice, too, the varied distance between the lines. Although there is virtu-
ally no gender gap among Democrats (in fact, males are slightly more procontrol than 
females), a big gender gap is seen among Republicans.

The Many Faces of Interaction
The hypothetical example of interaction depicted in Figure 4-8 shows one particular profile: 
For one value of Z, X has a weak effect on Y, but for another value of Z, the X has a large 
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Figure 4-7  Interaction Relationships between Partisanship, Gun Control Opinions, 
and Gender (diagram)
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Partisanship, Gender, and Gun Control

Among the women:

• Four of seven Democrats favor gun control (57.1%)
• Two of four Republicans favor gun control (50%).

Among the men:

• Three of five Democrats favor gun control (60%).
• Three of eight Republicans favor gun control (37.8%).

Put another way: the effect of partisanship is strong for men, less for women.

19/22



Partisanship, Gender, and Gun Control
94 Chapter 4

effect on Y. This is a common pattern of interaction. However, this is not the only way that 
interaction can work. The idea behind interaction is that the relationship between X and Y 
depends on the value of Z, and this can take many forms. Consider Figure 4-9, which uses 
hypothetical relationships to depict three basic patterns of interaction. (Two possible vari-
ants of each basic pattern, labeled A and B, are shown.) For example, pattern 1A is similar 
to the pattern in Figure 4-8: For women, the relationship is weak; for men, the percentage 
of procontrol Democrats is much higher than the percentage of procontrol Republicans. Of 
course, in your own analyses you may encounter one of several upward-sloping variants of 
this same pattern (as in 1B). But profiles 1A and 1B share a basic similarity: For one value 
of the control variable, the X-Y relationship is weak; for another value of the control vari-
able, the relationship is strongly positive or negative.

Sometimes the relationship between X and Y is zero—or very nearly nonexistent—for 
one value of Z, but clearly positive or negative for another value of Z. Patterns 2A and 2B 
depict variants of this situation. In 2A, partisanship has no effect on gun control opinions 
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Figure 4-8  Interaction Relationships between Partisanship, Gun Control Opinions, and 
Gender (line chart)
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Conclusion

• Experiments with random assignment are the gold standard for inference.
• Barring that: no bivariate relationship without control is sufficient for

inference.
• There are three types of controlled relationships worth knowing in

multivariate analysis.
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