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Today

m Ordinary Least Squares (OLS)

 What do controls buy us?

m Implementing OLS in R

Slide 2 of 43



OLS intuition What is OLS doing? OLS in R Exercise: Mutz (2018)

Origins

Galton, F. (1886). \Regression towards mediocrity in hereditary
stature." The Journal of the Anthropological Institute of Great
Britain and Ireland, 15: 246-263.
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Building intuition with a simple empirical case

m Are there economic returns to attending a private (rather than
public) university?
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Theory

Could be higher economic returns to private education because:
m Smaller class sizes


 Mechanism: more one-on-one time with instructors

m More distinguished faculty

 Mechanism: Faculty are better teachers; faculty have more

connections to employers

m More intelligent peers

 Mechanism: Opportunity to learn from peers; more

competitive increases e�ort
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The experimental ideal:

m Random assignment to treatment: randomly assign students
to attend a private or public university

m Why? Because we want to compare e�ectively equivalent
people (or districts, institutions, states, time periods etc.)

m And we can't examine the e�ect of public versus private for
each individual because of thefundamental problem of causal
inference
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The problem

m Unless we have control over treatment assignment, we need to
account for the fact that those in one group will be di�erent
from those in another group forother reasons
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The problem

m A simple comparison between those who went to public and
private university might show a di�erence in earnings, but for
reasons unrelated to which university those in each group
attended
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The key motivating assumption (although a heroic one)

m \Regression-based causal inference is predicated on the
assumption that when key observed variables have been made
equal across treatment and control groups, selection bias from
the things we can't see is also mostly eliminated."
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Potential assumption violations

Di�erences in earnings between those who went to private and
public school might arise because of:

m Di�erences in ambition

m Di�erences in family income

m Di�erences in intelligence

m Di�erences in socio-demographics
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Consequences

m A simple di�erence in means between those who went to
private schools and those who went to public school is$10,000

m But is this di�erencecausedby getting a private school
education?
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Empirical strategy (Dale & Krueger 2002)

m Compare those whoappliedand got into the exact same
schools

m Why? Because those students should be extremely similar on
many unobserved characteristics
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