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If we are willing to assume unconfoundedness:
E {Y, (u;)ID;=0, X } = E;{Y, (u;)| D, =1, X } = E;{Y, (u;) | X}

E{Y,(u;)ID;=0, X} = E{Y,(u)|D, =1, X} =E{Y,(u)| X}

X Waxa 4la IS0 aaas f Wiy ¢ pulaill o2 aladialy

X asss il G181 3 cpalladl e dallaall i ugia = OX

Using these expressions, we can define for each cell defined by X
o, =average treatment effect on the treated in cell defined by X
=E{A|D =1 X}

=E{Y,(u)-Y,(u)|D, =L X
=B {¥,(4))ID, =1, X|~E{Y, (u) D, =1 X

-
can measure sample analog can NOT measure sample analog

=E (Y (u)ID =L X}-E {%(4)ID,=0.X]

can measure sample analog
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Nowv what is the relation betvween
S T"average treatment effect on the treated™ ... and....

S, average treatment effect on the treated within cell defined by X *''?

o = average treatment effect on the treated ‘
=E {E, [A | D=L X ]}
= E, {E;[A|D;=L X ]}

= Ei {Ai | Di :1}
= By {5x}

U by the law of iterated expectations
= E, {average treatment effect on the treated within cell defined by X}

O




\MPACT

(P

EvaLyaTioN

Jeall da 53 g dallaadl BT Jau gia 2 Galall

X G Yu p(X) deall da s Gulad e cdili )5 dallaall il gana (3 Liges
So let's match treatments and controls

on the basis of the propensity score p(X) instead of X.
E; {Yo (ui)l D, =0, p(xi)}: E; {Yo(ui)| D, =1, p(xi)} = E; {Yo (Ui)| p(xi)}
E, {Yl(ui)l D; =0, p(xi)} = E {Yl(ui)l D, =1, p(xi)} =E {Yl(ui)l p(xi)}
P (sl f4lX 2ass ol i€y ¢ pulatl) oa ARENAE
(X)
soasal) dalleal) LI e dadlead 3 Lo gio = OX
Using these expressions, we can define T cell defined by p(X) X)p o
o(x) —average treatment effect on the treated in cell defined by p ( X )
=E{A, | D, =1, p(X)}
=E {Y,(u)—Y, (u,)| D, =1, p(X)}
=E{Y,(u)|I D =1 p(X)} —E{Y,(u;)| D, =1, p(X)]

can measure sample analog

o

can NOT measure sample analog
=E {Y,(u)I D =1, p(X)} = E{Yo (u;)| D; =0, p(X)}

can measure sample analog
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Now what is the relation between
0 "average treatment effect on the treated"... and....

J ., "average treatment effect on the treated within cell defined by p(X)"?

p(X)
o = average treatment effect on the treated
— Ei {Ai | Di :1}

U by the law of iterated expectations )
= E {E,,[ A 1D,=1 p(X)]} G
= E,x,{E[A D=1 p(X)]}

= Eoo0 19000 |
= E,_x,{treatment effect on the treated within cell defined by p (X )}
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