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Analysis of Moderation Effects Through PROCESS

Montree Piriyakul

Abstract
Moderation effect analysis or interaction analysis is an analysis aim to investigate whether the causal
relationship between pair of variables, antecedent and outcome, was changed subject to change in specified values of
moderators in pick-a-point fashion or in a range of values from Johnson-Neyman region. Test could be conducted through
bootstrapping algorithm or t-test. In order to test for conditional effects of moderators, t-test and/or bootstrapping still
being adapted with some mathematical manipulation and also with much helpful of line graph.
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M1 PROCESS

(2-way Interaction) 8]

PROCESS Procedure for SPSS Release 2.15

Model =1, Y =JP, X =JS, M = WE : Sample size 470

QOutcome: JP R R-sq MSE F df (if2 P
Model Summary 6782 4600 88362  132.3231 30000  466.0000 0000
Model coeff se t p LLCI ULCI
Constant 29.3202 1487 197.1230 0000 290219  29.6125
WE 3141 0329 9.5528 0000 2495 37188
IS 2254 0221 9.9149 0000 1807 2100
Int_1 0046 0031 1.4946 1357 -0014 0106
Product terms key : int_1JS x WE
R-square increase due to interaction(s):
R2-chng F Dfl Df2 P
Int_1 0026 22338 1.0000  466.0000 1357
Conditional effect of X on'Y at values of the moderator(s):
WE Effect se t p LLCI ULCI
-4.9609 0.2027 0.0260 7.8082 0.0000 0.1517 0.2537
0.0000 0.2254 0.0227 9.9149 0.0000 0.1807 0.2700
4.9609 0.2481 0.0287 8.6538 0.0000 0.1918 0.3044

Values for quantitative moderators are the mean and plus/minus one SD from mean.
Values for dichotomous moderators are the two values of the moderator.

Data for visualizing conditional effect of X on Y
Paste text below into a SPSS syntax window and execute to produce plot.

N WE P

-11647 49609  26.3098

00000  -49609  27.7618

71647 49609 202137

-1.1647 0.0000  27.7055

DATALIST FREE BEGIN DATA 00000 o 930
7.1647 0.0000  30.9350
-1.1647 49609  29.1012
0.0000 49609 308787
7.1647 49609 326562
END DATA.

GRAPH/SCATTERPLOT=JS WITH JP BY WE.

Note ; Level of confidence for all confidence intervals in output; 95.00
The following variables were mean centered prior to analysis: JS WE
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1. ( Int1l) = 3 Data for visualizing Conditional Effect of X
0.0046 ( t=14%6,p= onY
0.1357>0.05 95% IS P Y= ot wX
R®_change = 0.0026 F=22338,p=01357> W
0.05) WE X
JS JP X Y= otwX 0= (Bo +B,W)
2. 1=(By + BaW) Y 3
pick-a-point ~ WE (-4.9600) 3
(0.0000) WE (4.9609) JP 3 WE
WE (JS, JP) scatter plot
S P WE 17
IS JP (  Effect  Simple Slope)
Pick-a-point 0.2027,0.2254  0.2481
WE
Py, P Py P, Py IS P
J-N (Johnson-Neyman region) WE
35
g 30 —_ . T
é w5 o m===sTTT
E 20
ii 15
SI 10
5 5
o 1 2 3
o= == e Seriesl 26.3098 27.7618 29.2137
e— Series2 27.7055 29,3202 30.935
Series3 29.1012 30.8787 32.6562
JS_Joh satisfaction
51t 17 Job satisfaction (JS)  Job performance (JP) Work engagement (WE)
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WE
14
18 —_— (J
-1.0152ns
-1.4447ns
Js = JP
51/ 19 WE 0l
1) WE  OJ
(1) WE
ISP (2) O] AN
WE ISP
19 i (
{
T 18 PROCESS BOOtStrapping R>-Changed
3 way Interaction 3 )
maadi 2 PROCESS 2 (3-way interaction) (8]
PROCESS Procedure for SPSS Release 2.15
Model =3, Y = JP, X =JS, M = WE : Sample size 470
QOutcome: JP R R-sq MSE F dfl df2 p
Model Summary 6782 4715 87228 588847 7.0000  462.0000 0000
Model coeff se t P LLCI ULCI
Constant 29.2429 1603 182.4153 0000 289279 29.5580
WE 3033 0395 7.6830 0000 2457 3809
JS 2122 0255 8.3161 .0000 621 2624
Int 1 0078 0054 14447 1492 -0184 0028
0 0654 0355 1.8429 0660 -.0043 0352
Int 2 0083 0048 17328 0838 -.0011 0178
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madi 2 PROCESS 2 (3-way Interaction) [8] ()

PROCESS Procedure for SPSS Release 2.15
Model =3, Y = JP, X = JS, M = WE : Sample size 470

Model coeff se t P LLCI ULCI
Int 3 0065 0050 1.3080 1915 -0033 0164
Int_4 -0004 0004 -1.0152 3105 -001L 0004

Product terms key : int_1JS x WE, int 2JSx OJ, int 3WE x OJ, int_ 1JSx WE x 0J
R-square increase due to interaction(s):

R2-chng  F(1,df2) Df2 P
Int 4

0012 1.0306  462.0000 3105
Conditional effect of X on'Y at values of the moderator(s):
0 WE Effect se t P LLCI ULCI
54299 -4.9609 1953 0308 63435 .0000 1348 2559
-5.4299 .0000 1670 0312 44923 0000 0940 2401
54299 4.9609 1387 0563 24635 0141 0281 2493
0000 -4.9609 2509 0358 7.0096 .0000 1806 3212
.0000 .0000 2122 0255 83161 .0000 1621 2624
0000 4.9609 1735 0381 45491 .0000 0986 2485
54299 -4.9609 3065 051 55601 0000 1982 4148
54299 .0000 2574 0358 71920 .0000 1871 3218
54299 4.9609 2084 0381 54622 0000 1334 2833
Values for quantitative moderators are the mean and plus/minus one SD from mean.
Values for dichotomous moderators are the two values of the moderator.
Conditional effect of X*M interaction at values of W:
0J Effect se t P LLCI ULCI
54299 0057 0052 -1.0887 2169 -0160 0046
0000 -.0078 0054 -1.1492 1492 -0184 0028
54299  -.0099 0063 -1.5783 1152 0222 0024

) pick-a-point JP 2. 0J(  0.0000)

n. o1z luswazdeailu o 90 WE ( -4.9609,

L 0J( -5.4299) WE 0.0000, 4.9609) JS JP 3,
(49609, 0.0000,4.9609) JS 0J( 54299 WE
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(- -4.9609, 0.0000, 4.9609) JS JP 0 ( Effect)
pick-a-point WE IS
9 P 0] WE
3
mneii s simple slope 3-way Interaction
Conditional effect of X on Y at values of the moderator(s):
0J WE Effect s t P LLCI ULCo
54209 | 49609 | 1953 | 0308 | 63435 | 0000 | 1348 | .25%9
54299 | 0000 | 1670 | 0372 | 44923 | 0000 | 0940 | 2401
54299 | 49609 | 1387 0563 24635 0141 0281 2493
0000 | -49609 | .2509 | 0358 | 7009 | .0000 | .1806 | 3212
0000 0000 | 2122 0255 8.3161 .0000 1621 2624
0000 | 49609 | 1735 0381 45491 .0000 .0986 2485
54209 | 49600 | 3065 | 0551 | 55601 | 0000 | 1982 | 4148
54299 0000 | .2574 0358 71920 .0000 1871 3218
54299 | 49600 | 2084 | 0381 | 54622 | 0000 | 1334 | .2833
v dioTmsiaamiies 390 0)( JS—JP
w) 0 JSxWE 0] WE*
0] IS JP 4
WE ( ) S
maiia  Simple Slope 3-way Interaction
Conditional effect of X*M interaction at values of W:
0J Effect se t P LLCI ULCO
-5.4299 -0057 0052 -1.0887 2769 -0160 0046
0000 -0078 0054 Lt 1492 0182 0028
54299 -0099 0063 -15783 1152 -0222 0024
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6. ayiwa 141 JF. Hair, W.C. Black, B.J. Robin and R.E. Anderson,
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[5]

(Sequential Exploratory analysis)

7. daanssuilsema

8. 19NA1591904

(11 TA. Judge, CJ. Thoresen, JE. Bono and G.K.
Patton, “The Job Satisfaction-Job Performance
Relationship: A Qualitative and Quantitative
Review”, Psychological Bulletin 121(3), 2001, pp.
376-407.

(21 SH. Schwartz, “An Overview of Schwartz Theory of
Basic Value”, oniine Reading in Psychology and
Culre  2(1),  http://doi.ord/10.9707/2307-
0919.1116, 2012,

;31 W.W. Chin, Commentary: Issues and Opinion on
Structural Equation Modeling. aszs ouarterty.
(22:1), xii-xiv, 1998,

161



