
Observational Studies

Controlled experiment:
The investigator chooses who receives the treatment.

Observational study:
The investigator doesn’t choose who receives the treatment.
The subjects themselves might choose whether they receive the treatment).

Key issues:
• Correlation (association) is not causation.
• Confounding
• Simpson’s paradox



Researchers have shown that...



Causes of association

Suppose A is associated with B.

This may be because:

• A causes B
• B causes A
• X is associated with both A and B.



Confounding

In the association of A and B, X is a confounder if it is associated
with both A and B.

X need not be a cause of either A or B.

For example, in the consideration of smoking and lung cancer, a
gene which

• causes smoking but is not associated with lung cancer is
not a confounder.

• causes lung cancer but is not associated with smoking is
not a confounder.

• causes lung cancer and is associated with smoking is a
confounder.



Controlling for a confounder

The problem with observational studies is that subjects differ among
themselves in crucial ways besides the treatment.

We deal with this by controlling for the confounding variable(s)—
we compare smaller, more homogeneous subgroups.

• Anticipate, measure, and control for possible
confounders.

• Think about other possible confounders that were not
considered.

• Never draw very strong conclusions from a single
observational study.



Sex bias in graduate admissions

Observational study on sex bias in graduate admissions at the
University of California, Berkeley.

During the study period:

• 44% (of 8,442) men were admitted
• 35% (of 4,321) women were admitted

Does this indicate a sex bias?



Sex bias in graduate admissions

For the six largest majors:
Men Women

Number of Percent Number of Percent
Major applicants admitted applicants admitted
A 825 62 108 82
B 560 63 25 68
C 325 37 593 34
D 417 33 375 35
E 191 28 393 24
F 373 6 341 7

Simpson’s paradox:
Relationships between variables within subgroups can be
reversed when the subgroups are combined.
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