Sociology 207V

Nov 14, 2003

Effects of Variables When there are Interactions

1.  Using the first regression in the interaction section (Notes for Nov 14) calculate the predicted values for the following cases:

a. a white woman with some college and a family income of 45,000

1.936-.503*0-.112*1+.037*3+.037*5=2.120

b. a black woman with some college and a family income of 45,000

1.933-.503*1-.112*1+.037*3+.037*5=1.617

c. a white women with a college degree and a family income of 45,000

1.933-.503*0-.112*1+.037*4+.037*5=2.157

d. a black woman with a college degree and a family income of $45,000

1.933-.503*1-.112*1+.037*4+.037*5=1.654

What is the difference between the predicted values of persons a and b? Persons c and d?  Persons a and c?  Persons b and d?

a-b=2.120-1.617=.503

c-d=2.157-1.654=.503

a-c=2.120-2.157=-.037

b-d=1.617-1.654=-.037

Note that the differences between a and b and c and d are the same as the estimate for BLACK, and the differences between a and c and b and d are the same as the estimate for recoded education.  This makes sense:  the people in a vs. b (and c vs. d) are the same except that one is white and one is black, while the people in a vs. c (and b vs. d) are the same except that one has one more unit of education.

2.  Using the LAST regression in the interaction section (Notes for Nov 14) calculate the predicted values for the following cases:

a. a white woman with some college and a family income of 45,000

1.890-.027*0-.114*1+.052*3+.038*5-.176*0*3=2.122

b. a black woman with some college and a family income of 45,000

1.890-.027*1-.114*1+.052*3+.038*5-.176*1*3=1.567

c. a white women with a college degree and a family income of 45,000

1.890-.027*0-.114*1+.052*4+.038*5-.176*0*4=2.174

d. a black woman with a college degree and a family income of $45,000

1.890-.027*1-.114*1+.052*4+.038*5-.176*1*4=1.443

What is the difference between the predicted values of persons a and b? Persons c and d?  Persons a and c?  Persons b and d?

a-b=2.122-1.567=.555

c-d=2.174-1.443=.731

a-c=2.122-2.174=-.052

b-d=1.567-1.443=0.124

You can compare these to the effects of black and education implied by the model.  

Effect of Black:  -.027-.176*Educ

So when educ=3, the effect of Black is -.555 (a vs b)

   when educ=4, the effect of Black is -.731 (c vs d)

Effect of education:  .052-.176*Black

So when Black=0, the effect of education is .052 (a vs c)

   when Black=1, the effect of education is -.124 (b vs d)

So these examples illustrate what it means to have an interaction effect in a model.  In any model, whether or not you have an interaction, you can always match up the predicted values for examples and the values of the coefficients.  For example, when you compare the predicted values for two examples where the only difference is that one is white and one is black, you are looking at the effect of being black (vs. white).  That's also what the coefficients in the regression are telling you.

