
Applied Statistics 
Simpson’s Paradox

“Statistics is merely a quantisation of common sense”

Troels C. Petersen (NBI)
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Case: Berkeley admission
In 1973, University of California, Berkeley, 
were considering which of their applicants 
got admitted.
As can be seen below, there is seemingly a 
bias against women, as a smaller fraction 
of women are admitted.
Is that really the case, or is there more to 
the data than first glance reveals?
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3737 / (3738+4704) = 44.3% 
1494 / (1494+2827) = 34.6%
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Case: Berkeley admission
Bickel et al. goes on to analyse the data further with several interesting findings:
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Out of 85 departments with 
relevant data, a few seem to show 
a bias… in both directions, and 
mostly agains men!!! What!

This seems counter intuitive to 
what we found to begin with. 
Where did the bias of 277 women 
less than expected go?
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Out of 85 departments with 
relevant data*, a few seem to show 
a bias… in both directions, and 
mostly agains men!!! What!

This seems counter intuitive to 
what we found to begin with. 
Where did the bias of 277 women 
less than expected go?

*Here you should ALWAYS ask, 
what this involves!
In this case, 16 departments either 
had no women applying, or did 
not deny any students admission.



Case: Berkeley admission
In order to illustrate the point, Bickel et al. gives a hypothetical (and fun!) case:
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The two (very hypothetical) departments are clearly very fair regarding gender, but 
still a difference appears between the overall resulting observation and expectation.



Case: Berkeley admission
The “apparent conclusion” (Berkeley discriminates against applications from women) 
is a result of Simpson’s Paradox (my text): 

“Effect for group, which disappears or
reverses, when considering subgroups”.

It is effects such as this, which makes
statistics difficult, yet at the same time
very important.
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Simpson’s Paradox explained
The reason for the apparent paradox 
arise when frequency data is unduly 
given causal interpretations.

The figure on the right illustrates the 
“paradox” nicely.

The situation can be illustrated with 
2D vectors, as shown below.
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A succes rate p/q (successes / attempts) 
can be represented by vectors with a 
slope. Higher slope = higher succes rate.

But though B1 is steeper than L1, and B2 
is steeper than L2, then B1+B1 is not as 
steep as L1+L2.


