
INTERACTION 
 
Why? 
Because models might be different across groups 
 
How to do? 
Define interaction variables and add them to the model 
 
Example 
Suppose we estimated the effect of education on watching Top Gear.  This tv-show is about  
fast cars, understeer and oversteer, engines, horsepower and aerodynamics. Top Gear 
therefore might just be more interesting for men than for women. This eventually means that 
it might not be a very good idea to model the educational effect equal for men and women. So 
the regression model:  
Top Gear = a + b1 * education + e  
might be wrong here. Even   
Top Gear = a + b1 * education + b2 * gender + e 
is wrong because we only added to the model that women might differ in viewing Top Gear 
but the educational effect still is the same.  
There is a simple solution to this problem which looks attractive. We just split our database 
into males and females and estimate our models of interest. In SPSS it looks something like 
this: 
 
sort cases by gender. 
split file by gender. 
REGRESSION 
   /DEPENDENT topgear 
  /METHOD=ENTER educat. 
split file off. 
 
   
The SPSS output you find below. 
 

Coefficientsa

10.822 1.265 8.557 .000
-.531 .091 -.391 -5.845 .000

50.369 1.517 33.213 .000
-2.039 .102 -.851 -19.955 .000

(Constant)
educat
(Constant)
educat

Model
1

1

gender
0  female

1  male

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig.

Dependent Variable: TopGeara. 
 

 
 
The parameters have to be interpreted as follows:   
A female with  0 years of education watches on average 10.822 minutes of TOP GEAR a 
week. A male with 0 years of education watches considerably longer,  namely 50.369 
minutes. 



Now lets take a look at the educational effect: for females the effect is not impressive at all, as 
education has a 1-year increase, the average time spent on Top Gear drops with 0.531 
minutes. This eventually means that highly educated women watch the show close to not at all 
(20 years of education is the highest so, 10.822 – 20 * 0.531 = 0.202 minutes). The education 
parameter for men on the other hand is considerable: add 1 year to their educational 
attainment and the amount of time is 2.039 minutes less. This eventually means that the 
highest educated males watch 50.369 – 20 *  2.039 = 9.589 minutes of Top Gear every week. 
Ok, how does all of this look in a graph?    
 
One can easily compute the predicted TopGear minutes for males and females (it even can be 
done within the regression command but you want to know what is going on, right?) and 
graph it in SPSS:.  
 
do if gender eq 0. 
compute Toppred=10.822 + -.531 * educat. 
end if. 
 
do if gender eq 1. 
compute Toppred=50.369 + -2.039 * educat. 
end if. 
 
graph line=mean(toppred) by educat by gender. 
 

 
 
 



Ok, now something that might come as a disappointment: this is NOT how  to model 
interaction. There is something very important missing namely a statistical test which will tell 
us whether it is plausible that the effect of education indeed differs for males and females. 
Therefore we have to combine both regression equation into a single one: 
Top Gear = a + b1 * education  + b2 * gender + b3 * gender * education 
 
Now for females (coded 0 on gender) the model can be re-written: 
Top Gear = a + b1 * education  + b2 * 0 + b3 *  0 * education   
Top Gear = a + b1 * education 
 
For males (coded 1) we get: 
Top Gear = a + b1 * education  + b2 * 1 + b3 *  1 * education   
Top Gear = a + b1 * education + b2 + b3 * education  
Top Gear = (a + b2) + ((b1 + b3)  * education) 
 
This might look complicated but actually is it not: a is the average score for females on Top 
Gear while education = 0, while a + b2 is the average score on Top Gear for males. This 
means that b2 MUST be the difference in watching Top Gear for males and females who have 
0 years of education! Then b1 is the effect of education for women while b1 + b3 MUST be 
the effect of education for males. Then of course b3 is the difference we are after! Again a 
Graph to illustrate our point: 
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In SPSS we can easily model a, b1, b2, and b3: 
 
Compute inter= educat * gender. 
REGRESSION 
   /DEPENDENT topgear 
  /METHOD=ENTER educat gender inter. 
 
Output: 
 

Coefficientsa

10.822 1.288 8.404 .000
-.531 .093 -.198 -5.740 .000

39.547 1.965 1.563 20.126 .000
-1.507 .136 -.920 -11.064 .000

(Constant)
educat
gender
inter

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig.

Dependent Variable: TopGeara. 
 

 
 
Now then, a=10.822, b1=-.531, b2=39.547, and b3=-1.507.  Ok, let’s see if we are right. 
Of course a and b1 are the parameters for females (check the regression parameters on the first page of 
this note). But what about males? Well, remember that males scored 50.369 on Top Gear in case 
education is 0 (cf. parameters on page 1).  To obtain this score we have to add b2 to a, that is 10.822 + 
39.547 = 50.369!  Now what about the effect of education? We claimed that it is b1 + b3, so -.531 + -
1.507 = 2.038 (it should be 2.039 but that is just because of some rounding error (in fact the more 
precise effects are  -0.5312375355407 + -1.507305960456=  -2.038543495997). You can check of 
course, the data and syntax are on my site. Now, the most important part of this story. We assumed 
that the effect of education on viewing Top Gear is different for men and women. In fact we could be 
just be a little smarter here, we should instead hypothesize that the effect of education will be stronger 
for men compared to women. Remember that it is a show with cars, so one is led to believe that males 
should find it more interesting to watch than women. In case males become more highly educated, 
their fascination for the show just might dwindle, while for women educational attainment does not 
matter much, they do not like the show anyway. Now this hypothesis can be tested with b3, it amounts 
to -1.507, this means that the effect indeed is more negative for men, it is exactly -1.507 more 
negative! Now the test, is it significant enough? Of course it is, its t-value is -11.064, so the distance 
between -1.507  and 0 is more that 11 times its standard error. There is hardly any chance, that this  
difference of -1.507 does not exist within the population from which we draw a random sample. 
 
One more thing, we do not have respondents in our dataset that do have 0 years of education. It starts  
with 6 years. So the difference of 39.547 is mathematical sound but  it has no real meaning. In case 
one wants a difference that has real meaning, just subtract 6 from the scores on education, and 
compute a new variable,  say INTER2,  a and b2 then represents the situation at 6 years of education.  
In SPSS: 
 
Compute educat2= educat - 6. 
Compute inter2= educat2 * gender. 
REGRESSION 
   /DEPENDENT topgear 
  /METHOD=ENTER educat2 gender inter2. 
 



 
 

Coefficientsa

7.635 .786 9.718 .000
-.531 .093 -.198 -5.740 .000

30.503 1.222 1.206 24.965 .000
-1.507 .136 -.613 -11.064 .000

(Constant)
educat2
gender
inter

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig.

Dependent Variable: TopGeara. 
 

 
 
Note that b3 and b1 still have the same magnitude, while a and b2 have changed. They now refer to 
people with 6 years of education. In fact we could also show what we mentioned earlier, namely that 
the difference between females and males with highest education is only some 9+ minutes. In SPSS:   
 
Compute educat3= educat - 20. 
Compute inter3= educat3 * gender. 
REGRESSION 
   /DEPENDENT topgear 
  /METHOD=ENTER educat3 gender inter3. 
 

Coefficientsa

.198 .765 .258 .796
-.531 .093 -.198 -5.740 .000
9.401 1.079 .372 8.716 .000

-1.507 .136 -.519 -11.064 .000

(Constant)
educat3
gender
inter3

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig.

Dependent Variable: TopGeara. 
 

 
 
One last remark, because there is significant interaction between education and gender, the effect of 
education depends on gender: among females the effect is lower. It is also true that the effect of gender 
(the difference between males and females watching Top Gear) depends on education: as people have 
higher educational levels the difference between men and women decreases. Which side of the coin 
you like to describe depends on your theoretical interest. In this case we wondered about the 
educational effect.    

Of course I  entirely made up the data, with a little help from some students who were looking for 
an easy-to-grasp example. I hope we succeeded. We could just extend our example to variables that 
have more than just two categories, but the message stays the same.  Oh, you can find Top Gear on  
http://www.bbc.co.uk/topgear/.  Check it out!  
 
Manfred te Grotenhuis 
01-18-2008 (update 05-14-2008)  
 
 



 
 


