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family income and are more likely to have higher parental education and to be in 
two-biological-parent families than those in public school.

The big model in which family income, parental education, and family structure 
were added explained 65% of the effect for private that we found in the small model. 
The big model allows us to determine how much the coefficient for private changes 
when the three control variables were added, but it does not allow us to determine the 
role of each control variable in explaining the coefficient. To determine the role of each 
control variable, we will need to estimate a series of control models. Complicating this 
decision is the fact that the control variables are usually correlated with one another.

Allocating Influence With Multiple Control Variables

The Venn diagram that follows illustrates the problem of determining the relative 
influences of family income and parental education in explaining the effect of private 
school on math scores.6 The circle for family income captures the part of the private 
school effect explained by family income, whereas the parental education circle does 
the same for parental education. The overlap captures the correlation between family 
income and parental education.7
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6. Agresti and Finlay (2009), pages 304–307, provide a brief discussion of control. They also use 
the idea of a Venn diagram to illustrate control, page 445.

7. The classic way to illustrate control is to use three-dimensional graphs such as in Fox (2015).

8. Goldberger (1998) points out that the first variable entered when doing a small–big model 
analysis always captures more of the R2 and, therefore, allocating R2 serves “no useful purpose.” 

The problem in regard to control modeling is that whichever variable is added to 
the regression model first will capture the part of the private coefficient explained by 
the joint correlation of family income and parental education.8 If we choose a model-
ing approach where we add variables in steps, the variable added earlier will have an 




