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Potential Outcomes Approach
(Rubin Causal Model)
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. JLE (treatment) - D, € {0,1}

» EZ=X T (WBelcfT>7c) D=1

» B ZEXRTIED > Tc (RERICITTh D >72) 1 D,=0
. FEER (outcome) - Y, € {1,2,3,4,5)

Y(1) if D, =1
Y(0) if D,=0

- 5;%5 ::E"]ﬁ%% (potential outcomes) Yi(Di) — {
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. Y(D,) : BLED D, DIFHEDBERFER

. Y. =Y()if D, =1
. Y, = Y0)if D,;=0

Y; = D;Y(1) + (1 - D)Y,(0)

= Y,(0) + [¥(1) — Y,0)ID,
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1 Y,(1) Y,(0) Y,(1) = Y,(0)
2 Y,(1) Y,(0) Y,(1) — Y5(0)
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EIGVERIR (TimEsms: average treatment effect; ATE)
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EEEIMLEl 2= Tl = 1 E[Y()] IFERE (GEFE) 7]

 BEEILEBEOZZ Tl = ¢ E[Y(0)] IFERE (EFE) R

AE 1 ZXR TR ENEOZ (T 1

]

55 OHFELHRE (HE) TEBL

X ATE (IR TE /5L

EHhWBE=E &



cEARULIEWDHD I LUTD2D07%Z TAEFFIC) 8L 2L

» E[Y(1)] : &2EFEISNE] 2T & EDEREDHIFE

» E[Y(0)] : EEBEIUEOZ T & = DFFRDERRFE

R TEDHD

» E[Y(1) | D =1] : ERICAWE 2= T T@EINLE] 25 () Tz
&= DFFRDIIT(E

it

» E[Y(0) | D =0] : ERICABEOZ=ITIEEINLEOZ T T
& = DIFE D2

[t




° %ﬁménfc_

FIFE D LLER

- .

5%

% ATT (average treatment effect for the treated) : JLEEEIC & [T B FHINERNE

=E[Y() | D=1] -
+H(EY(O) | D= 1] -

=\E[Y(]) | D=1]-E[YO) |D =1] ATT
=(Y(0) | D=1] - E[¥(0) | D =0]

=[Y(D) | D= 1] =

=[Y(0) | D = 0]
=[Y(0) | D =0]
=[Y(0) | D = 1])

LI VIN1M 7R



. Selection bias: E[Y(0) | D = 1] — E[Y(0) | D = 0]
» E[Y(0) | D = 1] : MEZR T B DOEARD., LEZR TN > EZTDRBENERD
HATFE

fasR D EATRHE

E[Y(O)| D=1]=E[Y(0) |D=0] ZotlLo7>ayv/\47XEExW\ —> ZDFE. ATT
HHEFETES (ATE TIEBRWLWD TER)

c INA P ANH B WEDEEBENERDEICHREN G S

> MEBEZRFIBEERITTWERWEET, BEROR—IXTAVIGEWLH D

- Bl D wERIC T o (D,=1) AleBEDIESH. BENGERIKRENEL (Y0) D
EHVINE W)




2 DBE, BE - BEF—JOBMEETE. EEMNRIE
ZNi:

y\

B LI VINM P ANHEH5

LT3N TP ADESE T E[YO) | D =1]-E[Y(0) | D =0]

LIV YINA T AR DA N LDH
» BTN L Yy i Rmofc U VT RoEALE

+ )7L V7Y 3y (BEEIR)

- ARERORE | CLIVa VAP RITESITNT B ?




RAFS

3. EEALELEEER (RCT)



