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cprime=rXY-ab
res <-c(a,b,ab,cprime)
names(res)<- ¢(“a”,“b”,“ab”,“cprime”)

res

}
aA=Txn
b= "‘MY*(TXM . 7'XY)
17"%{3\[ ﬁiﬁ]}\ }\}'% -—g—Z\_]
ab=a-b = P EY & a9 2 AHEI
=Txy
¢ =c—ab

36 -



= & 1o AXNAAT AR, FEKryy) T 3T
HAEHanS HES AEsAT F 2% 5 3¢
Hazte] wgo] 100%0W LAMAYL o]

3},
HEaFe) ek A1 eFof B ax=7]
7} gk ol A e A4S A 9
A= ZHIFER AlEHA ol AMEEH
o2 HHES EXHES WUF AER AE
St TE Foizl =AY E2HE 1,000 A
BE FAZHSEZ A psych I 71 A (Revelle,
2025)9] mediate TFE AFREI Wi ERAS
kATt 2 Aol A 7}14;_:4,] f-2]4
A st7] f3ked 1,0008 9 H

o

o o

XAEd 3TH

———l:l AL = E[_]_—

o] AT iz E@%E% 38kt
95% AFF7te] 0 E3EH P aI) B4
Hom fofstA o &4 o7 %A god
BTAACE fol% 2 Agsiinh AA=Z

RO
R EINL EASA B dGolA ufET)
g2 EE BEL A1E LFEGAol 93 wiA
o] HAS oJuigith FAl 22 AT
o|AW AAE EAst= A WA &R
HE v e anar)r EAEE 499
AREe oudtt A1FE eF/o e ARI
717F dickdHo] & Sle 4

7¥et7] S8 A EIe] EAHEH A
o7 10007] Aol AR 7+

o sz=Eafst paste] Wi
95% A TFHE Bt

I‘IF !

2 3

B ATelA FERE obF 7HA ARl uiR

X M Y

O 2. dRNZ op7Hse 32

oMol 4= 12

/ SAXHLE Foloh Dj7fiz kel Cierd Fa oot

AA Axe)l goFo] & 20 AAFHUT FAH
9 A7AdEs wuAFE, W] g 9
Hlo 2 913k tjekd AIHFTEYQ A &
AA, S8k, HAY ¥
I BAAR] olFE UG HitH *&%Hxﬂw
o F, AL &) MR AAEAT

Hl@RLE: ORI EAse Age Apsoz
o= A=

T

>
E

o
Hu
Jr
_VE

=3
o
of
rL
X

fu o
>1\J

=

o
ox
ok
R
H

A oox o

-
kﬂJ
\
AN
ox rr
ox
F_“l
1-\:1

6}2‘;13}(1% 2). 01 73%% 3
o] ATEFWI/MER)H LAt AHdE H
Ql Abole] FBAIFE 1y, =05, 7y=05, Txy
=0.25A%. 283 HEET » GA 0252 F

g3tol =y} 23, ol gAY E or
ia=
7189 fdt 1. S

ATFEELE B2 MS AL, MOZHE
059 FHAAAE zZt= x9}F vE SBFHoE 7
z *@*é%}‘}iikla‘u 3). o] A= Mol x¢ vo

& Ik AA=Z Mol x9 v
o] AAE UH7H‘]—% Ao M} Ayt Hpake
= =05, Tyy=0.5, Txy
=0252 YAF}AT ety mARgS 5
olo] &Asl= A3oA AL 8o HLIPS
o A/ A3E A=k

gt
O
o)
N
r\j
ox
B
X
3

X<-rnorm(n)
M<- make.variable(X,n,0.5)
Y<- make.variable(M,n,0.5)
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M <- rnorm(n)
M X<- make.variable(M,n,0.5)
Y<- make.variable(M,n,0.5)
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g Wy 9Igt r AS(QEE)
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Y<-rnorm(n)

Y M X M<- make.variable(Y,n,0.5)

X<- make.variable(M,n,0.5)

O3 4. giof 2eko| Bl =MQl HR20(M2| 2 Z(AZ) N BoS Hdsh| fIe r IE(RER)
X a<-mvrnorm(n=n,
mu=c(0,0),
Y Sigma=matrix(c(1,0.5,0.5,1), nrow=2))
X<-al[,1]
M<-a[,2]
M Y<- make.variable(M,n,0.5)
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C<-rnorm(n)

M<- make.variable(C,n,0.7)
X<- (C+0.5*M+2*rnorm(n))
X<- X/sd(X)

Y

Y<- (C+0.5*M+2*rnorm(n))
Y<-Y/sd(Y)
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S % A 4=021, /=022 X7} YE
St 539 F 64wt ME AA diEE
HEadz ettt x, M, Yo 3AE 293
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el
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2 0r &AL o

7Pdol fI8t 5 ZYAO| EXY

X1 M1 Y1

T Athad 7). olFA A4
B IR x, M, Y, Aol AL E 4
Tyan =040, Typy1 =041, 7rg3,=0.23°1T. I
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< o, A} AFEAY Ve Z
ab=0.15, ¢=0.07°I1UTh F, x,°l4 v, 2 st
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do 4o fE Ay fu fr 3 s

a<-mvrnorm(n=n,

mu=c(0,0,0),
Sigma=matrix(c(1,0.9,0.9,
0.9,1,0.9,
0.9,0.9,1),nrow=3))
X<-a[,1]
M<-a[,2]
Y<-a[,3]

X1<-make.variable(X,n,0.5)
M1<-make.variable(M,n,0.9)
Y1<-make.variable(Y,n,0.5)
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33,@?%9
set.seed(123) °1.° wFoce
n=100 T e %, o
X<- rnorm(n) Rl S .
M<- make.variable(X,n,0.3) * 0
Y<- make.variable(M,n,0.3)

X[101]<-5
M[101]<-5
Y[101]<-5 7
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set.seed(123)
n<-100
nrep<-1000
ind1<- numeric(nrep)
sig1<- numeric(nrep)
for(iin 1:nrep){
X<-rnorm(n)
M<- make.variable(X,n,0.5)
Y<- make.variable(X,n,0.5)
dat<- data.frame(X,M)Y)
m = mediate(Y ~ X + (M), data=dat)
ind1[i]J<-m$ab
sig1[i]<-ifelse(m$boot$ci[1,11*m$boot$ci[2,1]1>0,1,0)
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of rlr ng

SAN ElSy 2 A 2037

FEE T8 A8
= Adsta, x25EH 0.1
ME A, 9A M 019
AR o] A= R

set.seed(123)
n<-1000
nrep<-1000
ind2<- numeric(nrep)
sig2<- numeric(nrep)
for(iin 1:nrep){
X<-rnorm(n)
M<- make.variable(X,n,0.1)
Y<- make.variable(M,n,0.1)
dat<- data.frame(X,M,Y)
m = mediate(Y ~ X + (M), data=dat)
ind2[i]<-m$ab
sig2[i]<-ifelse(m$boot$ci[1,1]*m$boot$ci[2,1]>0,1,0)
}
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Alternative explanations and countermeasures for

statistically significant mediation effects

Yuhwa Han"? Wooyeol Lee"

YDepartment of Psychology, Chungbuk National University “Institute for Legal Studies, Yonsei University

Mediation analysis is a highly useful tool for psychological researchers seeking to identify a third variable that
explains the relationship between two variables. To enhance the interpretive validity of mediation effects,
researchers must clearly understand the assumptions of mediation analysis and the characteristics of their data.
This study identified issues in the recent reporting practices of mediation analysis results in psychological
research and proposed factors that could influence these results. Furthermore, we have proposed a set of
recommendations for researchers who employ mediation analysis in presenting their findings. This study
employed a computer simulation method and demonstrated that various alternative explanations were correct.
Specifically, nine simulations were designed to investigate the frequency of false mediation effect detection or
whether the mediation effect is detected when the assumptions of mediation and regression analyses were not
met or when there is no meaningful mediation effect. In light of these findings, the study proposed a set of
guidelines to aid in the reporting of results. In light of these findings, the present study has put forth the
recommendations: 1) demonstrating the logical validity of temporal sequence and comparing the equivalent
model with the reversed temporal sequence to the research model; 2) conducting sensitivity analysis; 3) using
valid measurements; 4) checking data prior to analysis; and 5) providing information for assessing the

possibility of Type I errors.

Key words : mediation analysis, alternative explanation, measurement ervor, confounder, statistical validity
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22 240] A8E R 2=

library(psych)
library(MASS)
# 3 10 9 W AHE Ze AEE WY A4
make.variable<- function(X,n,r){
r*X +rnorm(n,sd=sqrt(1-r "~ 2))
Y## T 2 ARASF AE
make.coefficients <- function(rXY, rXM, rMY){
a=rXM
b=(rMY-(rXM*rXY))/(1-rXM " 2)
ab=a*b
cprime=rXY-ab
res<-c(a,b,ab,cprime)
names(res)<- ¢(“a”,“b”,“ab”,“cprime”)
res
}
n=100000
## AAZ wfeE 3¢
set.seed(123)
X<- rnorm(n)
M<- make.variable(X,n,0.5)
Y <- make.variable(M,n,0.5)
# FHAT
round(cor(X,M),2);round(cor(M,Y),2);round(cor(X,Y),2)
# BEAF
round(make.coefficients(rXY =cor(X,Y),
rXM=cot(X,M),
MY =cor(M,Y)),2)
## 7182 9wk 1. 8
set.seed(123)
M <- rnorm(n)
X <- make.variable(M,n,0.5)
Y <- make.variable(M,n,0.5)
round(cor(X,M),2);round(cor(M,Y),2);round(cor(X,Y),2)
round(make.coefficients(rXY =cor(X,Y),
rXM=cot(X,M),
MY =cor(M,Y)),2)
## 7189 9§k 20 Y7} o] st Al &Al
set.seed(123)
Y<- rnorm(n)
M<- make.variable(Y,n,0.5)
X <- make.variable(M,n,0.5)
round(cor(X,M),2);round(cor(M,Y),2);round(cor(X,Y),2)
round(make.coefficients(rXY =cor(X,Y),
rXM=cot(X,M),
MY =cor(M,Y)),2)
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## 71789 St 3.x9 M| ek Al
set.seed(123)
a<-mvrnorm(n=n, mu=c(0,0), Sigma=matrix(c(1,0.5,0.5,1), nrow=2))
X<- a1}, M<- af,2}
Y <- make.variable(M,n,0.5)
round(cor(X,M),2);round(cor(M,Y),2);round(cor(X,Y),2)
round(make.coefficients(rXY =cor(X,Y),
rXM=cot(X,M),
MY =cor(M,Y)),2)
## 717g] SNk 4 EQPHRL
set.seed(123)
C<-rnorm(n)
M<- make.variable(C,n,0.7)
X<- (CH+0.5¥M+2*rnorm(n)); X <- X/sd(X)
Y <- (CH+0.5*¥M+2*rnorm(n));Y <- Y/sd(Y)
round(cor(X,M),2);round(cor(M,Y),2);round(cor(X,Y),2)
coef <-make.coefficients(rXY=cor(X,Y),
rXM=cot(X,M),
MY =cor(M,Y))
round(coef,2)
coef[31/(coefl 31+ coef[41)
## 712 Sk 5. SH eake] EA)
set.seed(123)
a<-mvrnorm(n=n, mu=c(0,0,0),
Sigma=matrix(c(1,0.9,0.9,
09,1,09,
0.9,0.9,1),
nrow=3))
X<- af,1}; M<- a[,2}; Y<-af,3}
# ZAAL Y& we] S BATet A2AF
round(cor(X,M),2);round(cor(M,Y),2);round(cor(X,Y),2)
round(make.coefficients(rXY =cor(X,Y),
rXM=cot(X,M),
MY =cor(M,Y)),2)
# oA} L3
X1<-make.variable(X,n,0.5)
M1 <-make.variable(M,n,0.9)
Y1 <-make.variable(Y,n,0.5)
# SR I WO dedBATt FRAST
round(cor(X1,M1),2);round(cor(M1,Y1),2);round(cor(X1,Y1),2)
coef <-make.coefficients(rXY=cor(X1,Y1),
rXM=cor(X1,M1),
MY =cor(M1,Y1))
round(coef,2)
round(coefl 3 }(coefl 31+coef[41),3)
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## 71742] Sk 6 mAdE A BA
set.seed(123)
X<- rnorm(n)
M<- -X"240.8*X; M<- M/sdM)
Y<- M73+M72,Y<- Y/sd(Y)
round(cor(X,M),2);round(cor(M,Y),2);round(cor(X,Y),2)
coef <-make.coefficients(rXY=cor(X,Y),
rXM=cot(X,M),
MY =cor(M,Y))
round(coef,2)
round(coefl 3 }(coefl 31+coef[41),3)
par(mfrow = (2, 2))
plot(X,M);plotM,Y);plot(X,Y)
## 7139 St 7. o) dpke] EA
set.seed(123)
n=100
X<- rnorm(n)
M<- make.variable(X,n,0.3)
Y <- make.variable(M,n,0.3)
# oldgkel §lg wlo dedBATe ARAT
round(cor(X,M),2);round(cor(M,Y),2);round(cor(X,Y),2)
coef <-make.coefficients(rXY=cor(X,Y),
rXM=cot(X,M),
MY =cor(M,Y))
round(coef,2)
round(coefl 3 }(coefl 31+coef[41),3)
X[101}1<-5;:M[1011<-5;Y{1011<-5
# odHE T wo] dddATet ARAF
round(cor(X,M),2);round(cor(M,Y),2);round(cor(X,Y),2)
coef <-make.coefficients(rXY=cor(X,Y),
rXM=cot(X,M),
MY =cor(M,Y))
round(coef,2)
round(coefl 3 }(coefl 31+coef[41),3)
par(mfrow = (2, 2))
plot(X,M);plotM,Y);plot(X,Y)
## A BdA 11 1F 2R
set.seed(123)
n<-100
nrep<-1000
ind1<- numeric(nrep)
sigl <- numeric(nrep)
for(i in 1l:nrep){
X<- rnorm(n)
M<- make.variable(X,n,0.5)
Y <- make.variable(X,n,0.5)
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dat<- data.frame(X,M,Y)
m = mediate(Y ~ X + (M), data=dat, plot=F)
ind1{i}<-m$ab
sig1{i}<-ifelse(m$boot$ci 1,1 F*m$boot$cif2,11>0,1,0)
}par(mfrow = c(1,1))
hist(ind1)

mean(sigl)

round(c(mean(ind1),sd(ind1),sort(ind1){25] sort(ind1){975)),3) # EFEFEe| I

## SAA B4 2 A A
set.seed(123)
n<-1000
nrep<-1000
ind2<- numeric(nrep)
sig2<- numeric(nrep)
for(i in 1l:nrep){
X<- rnorm(n)
M<- make.variable(X,n,0.1)
Y <- make.variable(M,n,0.1)
dat<- data.frame(X,M,Y)
m = mediate(Y ~ X + (M), data=dat, plot=F)
ind2[i}<-m$ab
sig2{i}<-ifelse(m$boot$ci 1,1 F*m$boot$cif2,11>0,1,0)

hist(ind2)

mean(sig2)

round(c(mean(ind2),sd(ind2),sort(ind2){25] sort(ind2){975)),3) # EFEFEe| I

o, EFHAL 95%

7, AR

, 95% CI
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