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1 FEBEEH

Rubin O [KI 5% 5 D HE 2 13 B 5 D 3691 O 3FH 2 4h 2R O BURFHN 72 Ehk 4 e 2B CRIH S T Ww 528,
average treatment effect(ATE) X° average treatment effect on the treated(ATT) IZREMIZOVWTOETH S, Z
izt LT, BB BHEBULRER ~—7 T« > 725 1F % one to one marketing 72 ¥ TlE, HRET L
CINRESRAMET AL HPEEE LS. TRETHIDOLSHRHNDS S, KED pre-treatment variable 12 &
LR ERTOREE R, potential outcome 1253 3 [EJFE 7 )L % {# - 72 [N H LI H O moderation effect DHff
EIRED TN TE =,

BEFRIFEClddd < & T pre-treatment (Z & 2 KRN O RBMEDHIFLTH - 7255, ARHIFE T heterogeneous
treatment effect : HTE(Yy) = E(Y1 —Y|Yo) = E(1|Yo) — Yo 2#ET B I 2 HNET5. ZZITHTE WY,
DEBTH Y, T LEBEBFEDONABTONZIGEIZESNS outcome XYy THENREZIZEWT, Rk A
EIo-GE0WERZEDREN] 2RTHEDOTHS. Yy DBETH 720, HETNERMOZIXEE
E(N|Yy) 725735, observational study I35 5 5 A, randomized controled trial(RCT) TH->TH ¥y & ¥y A
RHZIFBIITE 7z, ISP OINEEREL 22D BRELRD.

2 EFIDIRE

AW5E T 13 Difference-in-Differences #2237 N 2R ZE T 5. Wil a T outcome ¥, 7%, K b(> a)
T potential outcome Yy, Yp, D EH ShB/LNB L L,

HTE (Yo,) = E(Y1p — You|Yo») = E(Y15|Yor) — You (1)

EHETHILaHNET S, TITY, DA% covariate & 554G D Strong ignorability(Rosenbaum and
Rubin, 1983) 2KE L, p(Z|Y1p,Yop,Ya) = p(Z]Y,) & T 1UUZ,

(Y1, Yoo Ya, Z) = p(Y1p, Yool Ya) = p(Y1u|Ya, Z) = p(Y1s|Ya), p(Yob|Ya, Z) = p(Yob|Ya) )
EmBb. THIT
p(Y15[Yos, Ya) = p(Y1p|Ya) 3)
EINET D, ZHE—RABENTHD LB bN BN, Yo & Y, CIEEWHEYH 2 Z A FHI N, £/
Yip & Yop ERFHZERINZERTHEZ 205, ZOLSRIREEZFHTS.
3 HEEE
X @), XAQ) DEELD, RCT KM FTIE,
EWiolYor) = [ B0 l¥on, Xo)p(Falor)dYo = [ E(Giol¥erZ = Dp(Yal¥on. Z = 0)dY, 0
L. ZIZTEYp|Ya,Z=1) IZRHRRNAZZ RETHE I N2 — 2OVEIRBIE, p(Ya|Yos,Z =0) I
WHEONAZEZIT R THEI N — 2V EMN S EERBIC L > THENTETH 5.
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