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Overview

e Logistics:

e Section: Thur 3:00 - 4:15 pm @ K@/@‘“s
TF Office Hours: Mon 1:30 - 2:30/Thur 4:30 - 5:30 pm @ TBD
Pset 1 released! Due at 11:59 pm (ET) on Sept 15
We encourage you to share your questions on Ed.
By September 17: Find a collaborator for the project (check the
open thread for finding partners on Ed).

e Today's topics:
1. Identification and estimation
2. Example: Political canvassing



Identification and Estimation

e The fundamental problem of causal inference (Holland 1986)

e We only observe one potential outcome per unit

~ How do we infer the missing potential outcomes (=

counterfactual)?

Consistensy
o Identification (definition of causal effects) <y teex-torgnce
o Assumptions for defining effects: e.g., SUTVA AMong No

e Estimands (= Quantity of Interest): e.g., Sample Average

Treatment Effect (SATE) \_—N

o Estimation (/earning from observed outcomes) | sample | popalrtion
treoted
oSl gnp| SATE | PBTE
Awcted | SBTT | PATT

g%t



Example: Political canvassing!

n, conassed
e Study of n voters < | L cand. A
x 0 utcome Y =7
4 oo w
e np are canvassed . £ 5 fmrned ot
~ “re o
e ng=n-np are not canvassed . Selecklon S T, o

o For each voter i € {1,2,...,n}, observer Tt D,,_Tl # mmwre..i

eﬁ‘;‘g <o Vote choice (observed outcome): Y; =1 if voter i cast ballot for

thst o candidate A, and 0 if the voter cast ballot for candidate B.
fum ot © Turnout (observed selection): S; =1 if voter i turned out, and 0
otherwise.

e Canvassing (treatment): D; = 1 if canvassed, and 0 otherwise.
o Causal question: does canvassing (D) affect vote choice (Y;)?
e Selection on samples:

1. canvassing may affect turnout (S;), and
2. we only observe the vote choices of the voters who turned out

~ post-treatment bias ¢ BB S:/J-€ [l D70 S$21)

1
Example adapted from 2021S STAT286/GOV2003 Review Question 1
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Potential Outcomes and Principal Sf{ratification

Data: 7| Pge G,m!u‘ s 3'\_| |4 S:(0) S;,(D)I S -sie)
1o [ F Lo 1| 5 [ | N
1. D:—S; 2|20 | ¥ '1tlo o ) ) !
T ! 3|40 | M [ 0] 0 2 1o 1
e S;: Observed turnout x = M A Sl >

o Si(d) for d € {0,1}: Potential turnout
¢ Recall the “cansistency” assumption: S; = S;(d) if D; = d
amount /level

(no hidden versions of treatment)  Countav oxample : VATt oF
o If canvassed [D; = d], the potential turnout when the voter is

canvassed [S;(d)] is the observed turnout [S;] . - spleckion

o We have four principal strata defined by (S;(0), S;(1))
e (1,1): turning out regardless of the canvassing

e (0,1): turning out only when being canvassed
e (1,0): turning out only when not being canvassed

e (0,0): never turning out (Sil0), $:.(\)
S,(0)=0 v
fa d=0 X% £
i < Siwo)= | er ,,2 poletnl Sy given  potowhal 5 _%rg"::‘w
Seand ) <9LL|]——<7 Vo 2 Gontro\ .
Q/‘W__) =‘ gl(l]'- |



Potential Outcomes and Principal Stratification

2. Vote choice does not exist if a voter i does not turn out

e Y;: Observed vote choice

* selection”
e Yi(d,s) for d,s € {0,1}: Potential vote choice Y1 S22t Disd
e Yi(1,0) and Y;(0,0) are not well defined ¥ASr=00vd-

e Y;(1,0): Potential vote choice if the voter is canvassed and didn't
turn out ~ does not exist

e Y;(0,0): Potential vote choice if the voter is not canvassed and
didn't turn out ~ does not exist
- otontlal Vate chol (d S
X These w0 e 2 = chotce  Yfi(d )

Syt < principnl  stirata (Su 0),5501))



Estimands (Quath & Tneresd) Tesearch
Guestion

e Suppose effect of interest is the effect among those who turn out

regardless of the treatment. X This is only deFined
o voters who alwa(s turnsuh

e What is the individual causal effect of canvassing on voting for
ind. CM'J e#‘ﬂ:f

candidate A among always turnout? (5v@, Su0) ,
YaCl0) 2, contrad: Sz 2 )
tadicts  w/ J—TH———a—-Y;u—v—)?‘f-to—)(

of  always tumont G o G, D Y V)
e What is the population average treatment effect of canvassing
on voting for candidate A among always turnout?

X w.o)s o
¥, (0,007, gii-aelined!

E[Yi(1,1) - ¥i(0,1) [ (5i(0), 5i(1)) = (1,1)]



Estimands

Number of votes for A

e Vote share for candidate A = Number of those who turn out

e What is the group-level causal effect of canvassing on candidate
A’s vote share (among n voters in the study)? #r all sanples

evorfore
noy. ; " conmred
Z(l) _ Z(O) where Z(t) = M for t € {0’1} Canvnise
. it Si(t) 4
&' A“/ hot iI=l Y;,Lf) fo\— hew Wﬁ"*{ e\l@h{vh@
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