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BEWARE THE POST-HOC 
FALLACY

“Post hoc, ergo propter hoc.”

To avoid falling for the post-hoc fallacy, 
assuming that an observed correlation 
is due to causation, you must put any 
statement of relationship through sharp 
inspection.

Causation can not be established “after 
the fact.” It can only be established 
through well-designed experiments. 
{see Ch 5}



EXPLAINING ASSOCIATION

Strong Associations can generally be explained by one of 
three relationships.

Confounding: 
x may cause y, but y may instead be 
caused by a confounding variable z

Common Response: 
x and y are reacting 
to a lurking variable z

Causation:
x causes y

CAUSATION

Causation is not easily established.

The best evidence for causation comes from 
experiements that change x while holding all other 
factors fixed.

Even when direct causation is present, it is rarely a 
complete explanation of an association between two 
variables.

Even well established causal relations may not 
generalize to other settings.



COMMON RESPONSE

“Beware the Lurking Variable”

The observed association between two variables may be 
due to a third variable.

Both x and y may be changing in response to changes in 
z.

Consider the “Presbyterian Minister and Barrels of 
Rum” example...do ministers actually cause people to 
drink more rum?

CONFOUNDING

Two variables are confounded when their effects on a 
response variable cannot be distinguished from each 
other.

Confounding prevents us from drawing conclusions 
about causation. 

We can help reduce the chances of confounding by 
designing a well-controlled experiment.



EXERCISES

4.41: There is a high positive correlation: nations with many 
TV sets have higher life expectancies. Could we lengthen the 
life of people in Rwanda by shipping them TVs?

4.42: People who use artificial sweeteners in place of sugar 
tend to be heavier than people who use sugar. Does artificial 
sweetener use cause weight gain?

4.43: Women who work in the production of computer 
chips have abnormally high numbers of miscarriages. The 
union claimed chemicals cause the miscarriages. Another 
explanation may be the fact these workers spend a lot of 
time on their feet.

EXERCISES-CON’T

4.44: People with two cars tend to live longer than people 
who own only one car. Owning three cars is even better, and 
so on. What might explain the association?

4.45: Children who watch many hours of TV get lower grades 
on average than those who watch less TV.  Why does this fact 
not show that watching TV causes low grades?



EXERCISES-CON’T

4.46: Data show that married men (and men who are divorced 
or widowed) earn more than men who have never been 
married. If you want to make more money, should you get 
married?

4.47: High school students who take the SAT, enroll in an SAT 
coaching course, and take the SAT again raise their 
mathematics score from an average of 521 to 561. Can this 
increase be attributed entirely to taking the course?


