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I—Variables and causal explanations

Hypothesis: “If D, then Y”
E.g., the higher a person’s education, the higher is this person’s
income.

]
\X

How can we isolate the effect of D on Y?
— Methodical “arsenal” to approach counterfactual ideal
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I—Variables and causal explanations

i =YY-Y¢

Y'!: potential outcome in treatment (e.g., income with degree)
Y“: potential outcome in control (e.g., income without degree)
J: treatment effect

oy Vit ot e _ v
Assuming Vi = Yo and Vir = YVie

Average treatment effect can be calculated
=YL, —-YS-whereT ¢ C

(Problem: Above assumptions are mostly violated in
observational studies.)
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YiteT = thec and Vi, # Yie

0 =Yier — [nYier — (1 - m)Yigcl
T — _iCEC = W(z%T = the())
Yiir — Yo =0+ (m)(Yier — Yiee)

(m = proportion in treatment)

vt
Yie
vt
Yie

Outcome difference = Average treatment effect of the control
(ATC)

L \C _ vt v C _ X
YiGT — Liec — YieC - YiEC = dieC

E.g., attendees of private school would score higher in a GAT

had they attended a public school than attendees of a public
school, e.g., because of family background
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I—Variables and causal explanations

zGT #Y; C’ and Yiir = Yo

= [7TY - (1-mY¥ic]l - Ve
ter — Yiee — (1 = m)(Yier — Yieo)
Yier — YzceC =0+ (1 -m)(YiEr — Yico)
(m = proportion in treatment)

Outcome difference = Average treatment effect of the treated
(ATT)

YzeT iCGC = theT - thEC = dier
(E.g., attendees of public school would score lower in GAT had
they attended a private school than attendees of a private

school, e.g., because of family background.)
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I—Variables and causal explanations

Yip #Yiecand Yier # Vo

6 =Yy — (1 —mYio] - [nYer — 1 —m)Yio

=Yir—Yio— (Yiir —Yeo) — (1 —7)(bier — dicc)

Yier —Yigo = 0+ (Vier — Yizo) + (1 — 1) (ier — diec)
(m = proportion in treatment)

0 ?ztET — l'cetc — _ 0
6 + 7T(Yz'ceT = Yzcec) + (1 = W)(Y;GT = Y;ec) +2(1 - m)diec

(Most likely, family background determines both potential
outcomes in the control (public school) and the treatment state
(private school). Open question: Does it pay to send one’s kids
to a private school?)
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I—Variables and causal explanations

Voting considered a “civic duty”.

Evidence: natural experiment with no pre-measurement.
Cross-sectional (individual) survey data.

What are confounding variables?

What is the counterfactual?
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Social
Norms

Vote
Turnout

Socio-
Economic
Network
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I—Variables and causal explanations

Treatment Pre- Treatment Post
Control Group (no mailing) Y Yoo
Civic Duty Treatment Yi1 X4 Y1
Hawthorne Treatment Yo1 Xo Yoo
Self Treatment Y33 X3 Y39

Neighbour Treatment Y Xy Yo
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I—Variables and causal explanations

Experimental Group % Voting Number of Individuals

Control 29.7% 191,243
Civic Duty 31.5% 38,218
Hawthorne 32.2% 38,204

Self 34.5% 38,218

Neighbors 37.8% 38,201
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