
Soc 103M

Causation



Meanings of Causation

• Idiographic Causes
•
• Nomothetic Causes
•

– Counterfactual
•
• Synthetic Causal Explanations



Criteria for Causal Explanation

• John Stuart Mill’s 3 Main Criteria of Causation
• Empirical Association
• Appropriate Time Order
• Non-Spuriousness (Excluding other Forms of Causation)

• 2 Additional Criteria of Causal Explanation
• Causal Mechanisms
• Specifying Context
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Question
• Suppose you find that better educated people spend more 

time on the internet than less educated people. You 
conclude that education increases internet use.

• Someone comes and points out that younger people are 
both more educated and they are more open to new 
technology like the internet. Education is not the cause but 
age is. 

• Which one of the causal criteria is not fulfilled according 
to your critic?

• A. Empirical association
• B. Appropriate time order
• C. Non-spuriousness
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Spuriousness is created by a third, antecedent variable
Antecedent means: it is earlier in time than  both the supposed 

cause and effect

Age is an ANTECEDENT 
variable

Education is an 
INTERVENING variable



No bivariate relationship between Education and internet use. 
Also very litte relationship between Age and Education (not significant at 

the .05 level)



Question
• Suppose you find that people who watch less TV spend 

more time on the internet. You conclude that TV watching 
decreases internet use.

• Someone comes and points out that maybe it is internet use 
that decreases TV watching. 

• Which one of the causal criteria is not fulfilled according 
to your critic?

• A. Empirical association
• B. Appropriate time order
• C. Non-spuriousness
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Bivariate Correlation

Correlation is symmetrical
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Simple Regression
Variation explained in the depedent 
variable by the regression model

Statistical significance of 
Adjusted R Square

Constant or intercept. The 
value of the dependent 
variable when the 
independent variable(s) is 
(are all) ZERO

Slope. The unit change in the dependent 
variable in one unit change in the independent 
variable. The effect of the independent 
variable on the dependent variable

Statistical significance 
of  slope

This is the bivariate 
correlation from the 
earlier slide

But in multiple 
regression R is just 
the squareroot of R-
square



Multiple Regression

The effect of the indepdent variable on the dependent variable 
CONTROLLING FOR ALL OTHER INDEPENDENT 
VARIABLES

Effect of Education 
controlling for Age, Sex 
and TV watching.
We call it the NET 
EFFECT of Education 
(net of those other three 
independent variables). 

Notice that the 
bivariate 
correlation 
between TV 
Watching and 
Internet use was 
not significant. But 
here the effect of 
internet use on TV 
watching IS 
significant.

THIS CAN 
HAPPEN!

It is called 
suppression. 
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Summary
• Simple Regression

– Look for Adjusted R-squared 
• this tells you how good your model is overall

– Look for the significance of the F-statistics
• this tells you if R-squared is statistically significantly different 

from 0
– Look at the intercept 

• This tells you the value of the DV when the IV =0
– Look at the slope

• This tells you how many units the DV changes by one unit change 
in the IV

– Look at the significance of the slope (t-statistics)
• This tells you if the IV has an effect that is statistically 

significant(ly different from 0)



Summary
• Multiple Regression

– Look for Adjusted R-squared 
• this tells you how good your model is overall

– Look for the significance of the F-statistics
• this tells you if R-squared is statistically significantly different from 0

– Look at the intercept 
• This tells you the value of the DV when ALL the IVs =0

– Look at each slope
• This tells you how many units the DV changes by one unit change in that IV 

controlling for/net of all other IVs in the model
– What does this mean? Suppose you have a statistically significant effect of an IV. When 

you explain WHY you cannot utter the name of the other variables. Those cannot be 
invoked.

– Look at the significance of each slope (t-statistics)
• This tells you if the IV has an effect that is statistically significant(ly different from 

0) controlling for/net of the other IVs in the model

– Simplify your model
• Through out IVs that are not significant UNLESS they are INTERVENING 

between a significant ANTECEDENT IV and the DV.
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