Lecture 8: Returns to Education and Fixed Effects

Hammad Shaikh



Pecuniary returns to education

@ Education investment is an important decision made by
parents and teenagers

@ Educational investments are associated with costs

K-1= fundin 9+ sulosid a4 (ol
@ Do the benefits exceed the costs?

Bepetits Tax, L Grime, LVelfar®

@ Why is it important to know the causal effect of years of
schooling on earnings from a policy perspective?
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Causality review for returns to education

@ Why isn't it sufficient to regress income on education?
_ _ (g, - .
Woaeg; = o B Xrs 5"\"_&/*@,

@ Shouldn’t the coefficient on years of education tell us the
marginal returns to schooling?
e Education is likely to be correlated with ability, which will also
be independently correlated with income

Lov (2, feskdve) RO i Problm
o 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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|deal 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

o 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

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

Condrol foy {’m«f\‘a bNKjfouncg

@ Collect wage and education data on about 300 identical twins

Twing Leihval

@ Strategy: compare wages of identical twins with different
levels of education
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Ashenfelter and Krueger (1994) Model
@ y;ji is log wage for twin j € {1,2} in family i
FAM'.\U Charaqc. SESl tduc ' Occ V‘M\J‘W'om Rtc
o yji = aX; + BYrsEducj + nj; for twin j
—
/"&j.\ -  Unahs, (fc\pn'|73 t UMulq{a MJ{\/_ (,lﬂ‘-rﬁc,

e Problem: nj = uj + €ji and Corr(pu;, YrsEducj;) # 0

e Solution: y»; — y1; = B(YrsEducy; — YrsEducy;) + (e2i — €1)
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Returns to schooling for identical twins Sbpe by 1
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Difference in Years of Schooling
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Measurement error problem S n W(dl\\

o X is measured with error if X = X + €

X = Surv.ej "JWS edvc )(: el ¥ edv <
only vMsevve

@ Measurement error is a type of endogenity

Bracs Slo’ﬂﬂ fshmat® 'I'OWQVJS 0

o Y = o+ f1X + e then E(El) = AB1 where A < 1

ﬁ,?() = E[-@I] < ﬁ| =) 5/5\! (low(\wob’(lg
DA

@ Solution: use instrumental variable Z for X
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Ashenfelter and Krueger (1994) Results
Extve yr of #dc

/l\ wa 74( l_
TasLE 3—OroINARY LEAST-SOUARES (OLS), GENERALIZED LEAST-SQUARES (GLS),
INSTRUMENTAL-VARIABLES (IV), AND FIXED-EFFECTS ESTIMATES OF LOG WAGE w 7 -
EQuUATIONS FOR IDENTICAL Twins? (7 q

First First
OLS GLS GLS Iv®  difference differenceby IV () n O ﬁ ’

Variable (i) (ii) (iii) {iv) ) {vi)
Own education | 0.084¢ 0087 0088 0116 [ 0.092 0.167
©.014)  (0.015) (0.015) (0.030) (0.029) 0.043)
Sibling’s — —  —0007 —0437 — —
education 0.015)  (0.029)
Age 0088 0090 009 0088 - Qsh ot
0019 0.023)  (0.023)  (0.019) ’
Age squared —0.087 -0.089 -0.090 -—0087 — —
(+100) (0.023)  (0.028) (0.029) (0.024) & G "( A
Male 0.204 0204 0206  0.206 — — 4\
0063) 00 (0077 (006d) Loyre ﬂ
White -0410 —0417 —0.424 0428 — — %o
(0127 (0.143)  (0.144)  (0.128) r
Sample size: 298 298 298 298 149 149 Jremyg n‘\'
R%: 0260 0219 0219 —_ 0.092 — NEAS ’

e
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Fixed effects approach

Woapi 1 fixed effeck !
I~

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

Lompanrd &I o edve. for Yo s
wit Win {ﬂm{lj

o Fixed effect regression gives causal estimate if education is

not correlated with ability or socioeconomic status within the
fixed group

Li L AYsedve wihin Mg
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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:

e Assumption: Differences in educational attainment across
twins is random

Ly Violabd (€ h g ‘\10"[!\1"3 Twin
Yeciwes mit ady. 3 ()aV"VIM\ i/\VYS‘t'NWT
e Small sample size

W\ NT2eH

e Selection into "Twins Festival" where sample is collected
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