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Abstract:

Mediators and Moderators are widely used in research and psychological theories. The mediating
variable actually transmits the effect of the independent variable to the dependent variable, and the
moderator variable is a variable that affects the direction or intensity of the relationship between an
independent or predictor variable and a dependent variable or criterion.

Many studies have examined the differences between mediating variables, moderating variables,
confounding factors, and auxiliary variables.

There are several statistical methods for evaluating and analyzing mediator and moderator variables.
The purpose of this study is to explain the role of mediator variable and moderator variable in the model
and to evaluate, critique and review technical procedures and tests in the article by Baron and Kenny
and other authors in this regard.

At the end of the article, suggestions for better use of models and procedures are presented and the
implementation of mediation analysis is presented using R software package and interpreted using the
results of Baron and Kenny and other authors as well as the Bootstrap method.

Key Words: Interfering variable, Mediator variable, Moderator variable, Mediator test, Mediator
models
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library(mediation) # xdlas Jodxd iy
library(rockchalk) # Jouss 5 lacud odlw slayl s god
library(multilevel) # Jo gw 90T
library(bda) # Jo gw ¢s0)T 85030 4io)S
library(gvima) # Jue & lus s Gga)T
library(stargazer) # dws (aswS) Jgl 42
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set.seed(V YY)
N<-)er
X <-rnorm(N, YYe, V)
M <- +,¥*X + rnorm(N, +,°)
Y <- +,¢*M + rnorm(N, +,°)
Meddata <- data.frame(X, M, Y)

IV 5V Jolie 05 oo oolittul (xibo Sl carogi gl oS Conl glal o ¥ (Lol 3s;y cnl 1SS 9 (yask Ghg, <ol b9
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fit <- Im(Y ~ X, data=Meddata)
summary(fit)
Call:
Im(formula =Y ~ X, data = Meddata)
Residuals:

Min  YQ Median YQ Max
S,V P YPA S, Yed YA VY04
Coefficients:

Estimate Std. Error t value Pr(>|t|)

(Intercept) Y H,AAYIA N E,YTFYY ),¥4¢ 110
X GITATA VAT Y, VAY b, Tae
Signif. codes: + “FFE? w0} SHET L) ET 00 02 ) 40
Residual standard error: ©,)% on 4A degrees of freedom
Multiple R-squared: +,+ €YYV, Adjusted R-squared: +,:¥Y1
F-statistic: ¢€,¥Y7 on ) and A DF, p-value: +,+ Y34y

fita <- Im(M ~ X, data=Meddata)



summary(fita)
Call:
Im(formula = M ~ X, data = Meddata)
Residuals:

Min  YQ Median YQ Max
29,0 TV ¥, £1V0 L, ETYe Y,4.07Y Y, d0Y,
Coefficients:

Estimate Std. Error t value Pr(>t|)

(Intercept) 1,+€€9¢ YV, €174y ., ¢0) . 0¥
X GUIYOY 0, oVIATE ATYA A AVE-) & REE
Signif. codes; » “*FFE w0} GEET L) T 00 00 ) <0
Residual standard error: ¢,Ac¢ on 4A degrees of freedom
Multiple R-squared: +,£Y¢7,  Adjusted R-squared: +,£YAA
F-statistic: Yo,Y) on ) and A DF, p-value: A,AYYe-) ¢

fitb <- Im(Y ~ M + X, data=Meddata)
summary(fitb)

Call:
Im(formula =Y ~ M + X, data = Meddata)
Residuals:

Min  YQ Median YQ Max
SLFTON SYLFEY CLTYYY KLY GTA )L,
Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) YY,¥YIVY AF 09T ), ¥ 404

M GEYYAY 4, 9A99 £ VAN £, Ve 0 Rk
X SRR L AL T L U IRE F AN ¥

Signif. codes: « FFE? v, n ) T L0) R w00 2wy 40
Residual standard error: ¢,Y2% on 2V degrees of freedom
Multiple R-squared: Y31, Adjusted R-squared: +,)VYV4
F-statistic: YY,YY on Y and 4V DF, p-value: Y,Y¥le-.©

fitc <- Im(X ~ Y + M, data=Meddata)
summary(fitc)

Call:
Im(formula = X ~ Y + M, data = Meddata)
Residuals:
Min  YQ Median YQ Max
SVELEFA SY,0VF Lo uFe Y0 1Y, vve
Coefficients:
Estimate Std. Error t value Pr(>|t|)
(Intercept) AT,V ITYVE 4, YVITY V0,71 < Ye- )1 *x*
Y SONYEAY VYY),V E LY
M ST VAT ALTYY 0, Y Ve ) Y Rk
Signif. codes: + “FFE? w0} SHRET L) T 00 07 ) 40
Residual standard error: ¢,AYY on 4V degrees of freedom



Multiple R-squared: +,£¢YA,  Adjusted R-squared: +,£Y .Y
F-statistic: ¥YA,Y4 on Y and 4V DF, p-value: ©,YY¥e-\Y

Gz Jgox
stargazer(fit, fita, fitb, fitc, type = ""text", title = ""Baron and Kenny Method"")

Baron and Kenny Method
Dependent variable:

Y M Y X

(") ™ ™) (%)
Y
-,V \e
(AR
M
v EY EREE RS

(+>+%9) (+r+AE)

X RRREE AR SNy

(+5+AY) (+>+Y7) (+,+9)
Constant 14,AAE 1,060 VY, PYY 47,1 ) Yk

(V£,Y18) OY.£1v) (YY) (3,YYY)
Observations Yoo Yo Yoo Yoo
RY Ve EY AR «, V40 EEY
Adjusted RY vy NFAL VA EY
Residual Std. Error ©,)7« (df = 4A) £,A0¢ (df = 9A) £,Y01 (df = 2V) £AYY (df = 4Y)
F Statistic 7Y (df = ); AA) YO, FATRER (Gf = 1; AA) V),V ekRx (df = Y; V) YA, YAGRRE (df = Y aV)
Note: *P<e, ) FRPL e, 00 F R L)
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library(multilevel)
sobel(Meddata$X, Meddata$M, Meddata3$Y)
$Mod): Y~X*
Estimate Std. Error tvalue Pr(>[t])
(Intercept) Y4,AAYTACO Y E,XTFVIEY ), Faga vt o) 1ET400
pred OYTATATY L AT Y GAYYY L LR RaY YD
$"ModY: Y~X+M"
Estimate Std. Error tvalue Pr(>|t|)
(Intercept) YY,¥YIVIAY 1¥,11¥10A0) 1, ¥ 1T YA ), 41 YTTve-+ )

pred  -+,)))VALE 4, q9EAYTY L), YT 0 ¥, ATAeY V- )
med GEYFAINIY 0 AA9£T4 £,YAVYOY £,7VVEVYe- 0
$"Mod¥: M~X"

Estimate Std. Error tvalue Pr(>|t])
(Intercept) 1,+ €£4YT0 )Y, £114Y) V¢ + 0,080V 1,077\ YYe-)
pred GUAYOY ¥ L VAFEIAY ATYAYY S0 A AYIVEYe-Y €

$Indirect.Effect
[] +, YA VAYT



$SE
[V] +, Y¥IYYYE

$z.value
[V] ¥,AYara

$N
[\] A

library(bda)

mediation.test(M,X,Y)
Sobel Aroian Goodman

z.value Y,AY4 Y,AVA AT

p.value +5+ + YT e ATY e Y
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Z ,loke g 9 5l o1 o laibiw! glas (e wé 151 68,515 cpuizmon g (ModY = Path A, « ModY = Path B:= Total Effect
bda a., ; 1, mediation.test b b dges eoliiw | p-value aw e gl jlaie opl 5l Glg5 so 0o o ylis 1 T 6l
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library(mediation)
fitM <- Im(M ~ X, data=Meddata)
fitY <- Im(Y ~ X + M, data=Meddata)
gvlima(fitM)
gvima(fity)
fitMed <- mediate(fitM, fitY, treat=""X"", mediator=""M"")
summary(fitMed)
plot(fitMed)
fitMedBoot <- mediate(fitM, fitY, boot=TRUE, sims=%414, treat=""X"", mediator="M"")
summary(fitMedBoot)

Dgd co e ) ol 4 00,5 o Ll 558 Ol jgiws jleslainl b aS ol Sy g,
Causal Mediation Analysis
Nonparametric Bootstrap Confidence Intervals with the Percentile Method

Estimate 127 CI Lower 227 Cl Upper p-value
ACME GYACA GYEY EE QYp-) T Rk
ADE -GV VYA -+, Y44 SYY YA
Total Effect +)19+ -+, )Y [PAC PR S
Prop. Mediated Y,11Ye  -0,£.14 V1,08 4,010
Signif. codes: . o) e e Y )

Sample Size Used: Y+ +
Simulations: 144
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