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Association vs. Causation

Association Causation

) ¢

\/
B— R 1% (causation)F]18REEIE (association)

HER - BR.RER/\GERER v= 115
B o

VS.

— - ARTRE

bR 17 XA E Ry KERBAGR » Fho i AR
—BEEIXCE PTG Y B iR R
Baron and Kenny /* 1986 fF1E T &R SR AT
e R T X E Y SR ER RS « &
HR 7R M P& R TS (indirect effect) ~ LA
AN M SR [ U (direct effect) o 7F 1992
I > REHE RIRTTIREESR James Robins &
Sander Greeland * LA 2001 5 » EARME Kt d T
E29R Judea Pearl 73 Al LAVBEAS RV ZERE T - 15T
TH AR R R RS 5 T T RRERY
ERI SR HE 3 » 18 SE B BRI TE B A T 22 B R SR HE
AT T — PR B aE e « [RIR AR /A (causal
mediation model) ° &4 ﬁffﬁﬁ%Y(xa.M(xb))
BT X = x, MM = M(x,) 8 BB N AR
BRI » FEAlfE > M = M(x, ) BINT ARG
e {EBAERS R » ] LIRS E R A — fH E B 5
FINH —EEEZE 73 A7 > 110 FAHKIGE (ERZR A
T AR » F1 FH S (8 B A AT EAS SRAF
R BN E R R R AT

Apg = E[Y (1, M(x0))] = E[Y (0, M(x0))]
Arg = E[Y (3, M(x1))] — E[Y (51, M(x0))] ©

1SR RE 27 AT [ s s ] — o 3 B A 22
# (VanderWeele and Vansteelandt 2009 5 Imai et al.,
2010) % i A 5 A o o0 07 i 35 220 a8k MR ax
(identifability assumptions) & fd 32X o H AT T

|
Direct Effect Indirect Effect
N N
Xy == M(x,) Y(xp, M(xp)) X = M(x == Y(x, M(x)))
[ A4
xo === M(x)) Y(xp, M(xp))  xy M(x) Y(xl’ M(x,))

B— ERPNTDPEIEZME direct effect)
FORSEME (indirect effect) °

B= BHE—FNTRFHRRPNMEREIE
PN REFHHE -

k(B 5 Z B2 bl mT A pEn e > BIX
MY Z %A THEEGIIEE » BT PERR
X] LB A H e R T RIRSE M B Y - TE e L
MR H X BAM A BAERLZ T » [EEERUE
P E AT 2 B — ([ S B et ay By,
oy (B X E MR RIUE - 11 gy, eMEY
(7 R SRS o It — fif B SR mT LABL B R AF 1
HFESUE (BB UE) YRR e
FEXEIM ~ LU MY [RIRFFE S TR R AR -
A EIFAE o FAEXFEM - (HM A EY » 51
BRI EERH T RE - S EE A EE -

1 IERNTRERFEER

LERE—RAaT /7 ik - RIS AR e £ 25 A
FHEHSR (BN % 2L BUm bS] ~ e rgsm
12) feft B ERRRRE - (HE - SRRy /e ileg
HERE - - HEIF BRI X Y
LTRSS » HEAEANGE R B — P X - PR -
FEHM R EERIG R RPN RN EES &
AR - E =Fos > ZEPNRFMT =

EE 108 F2 H

EARREAE = B



26

RS PEERE |

|~

B iR &R E B 1S W E (path-
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F< b >+F< Telp >—F(T Tp)

HHF(z) =n"Ky(2) > 1M Ko(2) 7& modified
Bessel function of the second kind with order zero
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