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IV Estimation in a Simple Regression Model
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IV Estimation in a Simple Regression Model (cont.)
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IV Estimation in a Simple Regression Model (cont.)

Causal Inference: The Mixtape
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IV Estimation in a Simple Regression Model (cont.)

@ z and u are uncorrelated
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IV Estimation in a Simple Regression Model (cont.)

@ z and x are correlated
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IV Estimation in a Simple Regression Model (cont.)

“Movements in demand and supply can produce an arbitrary scatterplot ...
which will trace out neither supply nor demand unless one of the curves is

fixed."

|

Q Q Q, x

Stock and Trebbi (2003)
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IV Estimation in a Simple Regression Model (cont.)
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IV Estimation in a Simple Regression Model (cont.)

o If z and u are uncorrelated, and z and x are correlated, the IV
estimator is cms,-skw\t —

@ The IV estimator is never umbl—&SeJ

@ In small samples, the IV estimator can have svbébmlu'x(

bias
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IV Estimation in a Simple Regression Model (cont.)

@ Statistical Inference
» Homoskedasticity assumption

E(v?|z) = 0% = Var (u)

» Asymptotic standard error of 3 AT

=
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SST R
where SST, is the total sum of squares of x
RZ , : R-squared from the regression of x on z

1
n—2 £

1
U; : IV residuals
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IV Estimation in a Simple Regression Model (cont.)

@ Note
» Standard error of Bl in case of OLS

where SST, is the total sum of squares of x
22 _ 1 N2
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IV Estimation in a Simple Regression Model (cont.)

e Note (cont.) ‘i“lesg‘:’%mmbg

» If the correlation between x and z is low, we have the problem of
Corr(z,u)

Corr(z,x)

* This inconsistency (asymptotic bias) in the IV estimator can be large

evenif 2k W are
igntly correloted

* Inconsistency in the IV estimator related to
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IV Estimation in a Simple Regression Model (cont.)

is the instrument
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IV Estimation in a Simple Regression Model (cont.)

e n =10, reps = 500, corr(x,z = 0.8), corr(x, u = 0.5), corr(z, u = 0)

e y=1+2x+u

4

3
=
2
o 27
[a]

A

0 T T T T
-10 0 10 20 30
data_bxiv
o & - = =

Jayjit Roy (ASU) ECO 5720

D¢



IV Estimation in a Simple Regression Model (cont.)

e n = 1000, reps = 500, corr(x,z = 0.8), corr(x, u = 0.5),
corr(z,u = 0)
o y=14+2x+u
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IV Estimation in a Simple Regression Model (cont.)
e n = 1000, reps = 500, corr(x, z = 0.01), corr(x,u = 0.5),
corr(z,u = 0)
oy=1+2x+4+u
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IV Estimation in a Multiple Regression Model
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IV Estimation in a Multiple Regression Model (cont.)

@ Assumptions

E(up)
E(Z]_ul)
E(Zzul) =

000
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IV Estimation in a Multiple Regression Model (cont.)

e Equations

E(y1 — Bo — Pryz2 — Poz1)
E[zi(y1 — Bo — Bry2 — Poz1)] =
Elz(y1 — 6o — Py — f2z1)] = @

c O
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IV Estimation in a Multiple Regression Model (cont.)

@ Sample analogs

n
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@ Instrumental variables estimators
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IV Estimation in a Multiple Regression Model (cont.)
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IV Estimation in a Multiple Regression Model (cont.)

@ Note
» Structural equation

Y1=50+ﬂ221+U1

Yo =T+ m12Z1 + M2z + V2

» Substituting

» Reduced form

yi = PBo+bi(mo+mzi+ Mz + o) + fozy + 1

%1 (Bo + B1mo) + ‘+ B2) z1 .2 + (U1 + frv2)

» Need IV to estimate ﬁ‘ l 'ns]:ea.J 010_ F .r'
1
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