
Lecture 8: Returns to Education and Fixed Effects
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Pecuniary returns to education

Education investment is an important decision made by
parents and teenagers

Educational investments are associated with costs

Do the benefits exceed the costs?

Why is it important to know the causal effect of years of
schooling on earnings from a policy perspective?
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Education and wages

3 / 13

hammadshaikh
Pencil

hammadshaikh
Pencil

hammadshaikh
Pencil

hammadshaikh
Pencil

hammadshaikh
Pencil



Causality review for returns to education

Why isn’t it sufficient to regress income on education?

Shouldn’t the coefficient on years of education tell us the
marginal returns to schooling?

Education is likely to be correlated with ability, which will also
be independently correlated with income

Education is likely to be correlated with family socioeconomic
status, which is also likely to be correlated with future income
for other reasons
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Ideal experiment for measuring education returns

If we had infinite resources and ethics weren’t an issue, what
would be the best way to estimate the returns to education?

Randomly assign some students to get more education than
others

Outcome: measure their wages 20 years later

Why does this solve the problem of estimating the causal
effect of education on income?
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Natural experiments for measuring education returns

Short of a randomized experiment, what can we do?

Option 1: We can try to “control" for the differences in ability
and socio-economic status

Option 2: We can look for “natural experiments" that appear
to have randomly induced some people to get more education
than others
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Ashenfelter and Krueger (1994) Introduction

Estimate returns to education using option 1 (control for
differences across more and less educated people)

Collect wage and education data on about 300 identical twins

Strategy: compare wages of identical twins with different
levels of education
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Ashenfelter and Krueger (1994) Model

yji is log wage for twin j ∈ {1, 2} in family i

yji = αXi + βYrsEducji + ηji for twin j

Problem: ηji = µi + εji and Corr(µi ,YrsEducji) 6= 0

Solution: y2i − y1i = β(YrsEduc2i − YrsEduc1i) + (ε2i − ε1i)
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Returns to schooling for identical twins
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Measurement error problem

X̃ is measured with error if X̃ = X + ε

Measurement error is a type of endogenity

Y = β0 + β1X̃ + ε then E (β̂1) = λβ1 where λ < 1

Solution: use instrumental variable Z for X̃
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Ashenfelter and Krueger (1994) Results
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Fixed effects approach

Comparisons like this is called "fixed effects" because we are
making comparisons within a fixed group

Fixed effect regression gives causal estimate if education is
not correlated with ability or socioeconomic status within the
fixed group
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Ashenfelter and Krueger (1994) Summary

An extra year of school has at least 9% increase in wages on
average

Potential short comings of paper:
Assumption: Differences in educational attainment across
twins is random

Small sample size

Selection into "Twins Festival" where sample is collected
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