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Moderation and Mediation with Process

Materials prepared by A. Hernández and I.Tomás for 
the course on Multivariate Research Methods in 
the WOP-P master (2016-2017)

Proyecto “Evaluación de modelos de mediación y modulación 
con Process en la formación del Máster Erasmus Mundus 
WOP-P” (SFPIE_GER16_418612). Con el apoyo de la 
Universitat de València dentro de la Convocatoria de 
Proyectos de Innovación Educativa (01/09/ 2016 hasta 
01/09/ 2017)

Multiple Regression Analysis

1. Introduction:
1.1. Simple linear correlation
1.2. Simple linear regression

2. The Multiple Linear Regression Model

3. Goodness of fit

4. Interpretation of results

5. Assumptions of the model

6. Hierarchical Regression

7. Mediation and Moderation in Multiple Regression
7.1. Moderation with Multiple Regression
7.2. Mediation with Multiple Regression
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7. Mediation & Moderation in Multiple Regression

How to run those and other more complex regression models with Process?

Model 3Model 7

X Y

W
X YM

Model 6 Model 76

Multiple Regression Analysis with PROCESS

1. How to install Process in SPSS for Windows

2. How to run a model

3. How to interpret the results

4. And what if we want to test for the model 
assumptions?
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1. How to install Process in SPSS for Windows
1st Go to   http://www.afhayes.com/

2nd Click here

3rd Download 
the materials

6

4th Click here

5th Follow the instructions in “autoexecution 
of PROCESS.pdf”

(more detailed instructions in the following slides) 

6th Follow the instructions in “dialoginstall”
(more detailed instructions in the following slides) 
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5th Follow the instructions in “autoexecution of PROCESS.pdf” 
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6th Follow the instructions in “dialoginstall.pdf”  (SPSS version 23 and earlier)
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SPSS version 24 (it is
in EXTENSIONS: utilities)
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Now, if you find the PROCESS option in the Regression menu, 

then you succeeded in installing the macro!!

Multiple Regression Analysis with PROCESS

1. How to install Process in SPSS for Windows

2. How to run a model

3. How to interpret the results

4. And what if we want to test for the model 
assumptions?
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Multiple Regression Analysis with PROCESS

1. How to install Process in SPSS for Windows

2. How to run a MODERATION model

3. How to interpret the results

4. And what if we want to check for the 

assumptions?

2

Moderation in Multiple Regression with PROCESS
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7.1. Moderation with Multiple Regression 

Stress
(DV)

Work overload
(IV)

Social support
(Moderator 

variable)

Model to test for a moderation effect: Equation

Y’ = a + b1X1 + b2X2 + b3X1X2 

Stress = a + b1 Overload + b2 support + b3 overload*support

If the interaction (product) term is significant  There is a moderation effect: 
the effect of overload on stress depends on the level of social support

Moderation & collinearity!!

4

Moderation with Multiple Regression 

1st step: Mean-centering of the moderator and the predictor variables
(when variables are continuous).
Even though it is not necessary, it has been recommended to generate
more meaningful and substantively interpretable coefficients (eg.
Hayes, 2013).

2nd step: Creating product terms.

3rd step: Structuring the equation.

4th step: Specifying routine options.

5th step: Interpreting results.

6th step: Visualizing and probing the interaction (if statistically significant).

Process will do all that
for us!!
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Hierarchical regression as a way of testing moderator effects

Job Satisfaction

Emotional exhaustion

Moderation with Multiple Regression 

Job Stress

DATA FILE: Moderated_Regression_2

Research question:

- Does Job Satisfaction moderate the relationship between 
Job Stress and Emotional exhaustion?

Moderator variable (M)
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If  we have 
control 

variables they 
are introduced 
as covariates

Multiple Regression Analysis with PROCESS

1. How to install Process in SPSS for Windows

2. How to run a MODERATION model

3. How to interpret the results

4. And what if we want to check for the 

assumptions?
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PROCESS

Traditional SPSS analysis
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PROCESS

Traditional 
SPSS analysis

Emotional exh.
(DV)

Job Estress
(IV)

Job Satisfaction
(Moderator)

The moderation 
effect is confirmed

How to interpret the significant 
interaction effect?
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PROCESS

Excel values used with
Traditional SPSS analysis

Low Satisfaction

High Satisfaction
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To get a more simple plot,
I have just left the values for 
Low and High Satisfaction

And added two compute 
statements to obtain a plot 
that shows X and M in their 
original, uncentered metric.

Remember that…
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Double click to edit the plot:
Elementos  Linea de interpolacion
And some other SPSS’s graphics editing 
features.
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PROCESS

Excel values obtained for
Traditional SPSS analysis

Low 

High

We could conclude that Job Satisfaction moderates 
the relationship between Job Stress and Emotional 
Exhaustion (b=-.134, p<.05). 
The slope linking job stress to emotional 
exhaustion is more steep among those lower in 
satisfaction.
Results also suggest that the conditional effect is 
statistically significant for low, medium and high 
values of the moderator.



Multiple Regression Analysis with PROCESS

1. How to install Process in SPSS for Windows

2. How to run a MODERATION model

3. How to interpret the results

4. And what if we want to check for the 

assumptions?
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1st step:

Typically
we begin by mean centering or standardizing 

the moderator and the predictor variables
(as a way for preventing multicolineality and 

making interpretation easier)

We need to compute the means before 
computing the new variable
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2nd step: 
Creating product terms.

Product terms need to be 
created that represent the 
interaction between the 

predictor and moderator.
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3rd step: 
Hierarchical regression.

First enter the mean centered predictor and moderator, 
then the product terms must be entered into the regression equation.

Remember CONTROL VS., if any,  go in a previous step
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3rd step: 
Hierarchical regression.

First enter the mean-centered predictor and moderator, 
then the product terms must be entered into the regression equation.

Remember CONTROL VS., if any,  go in a previous step



4th step: 
Specifying routine options.

4th step: 
Specifying routine options.



5th step: Interpreting results. And... Checking the assumptions

Independence 
of residuals
(between 1,5 

and 2,5)

Checking for lack of 
multicollinearity (in this

case no problem)

Checking for normality of 
residuals (in this case OK)
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Importance of plotting the effects to understand 
interactions

28

Importance of plotting the effects to understand 
interactions
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Multiple Regression Analysis with PROCESS

1. How to install Process in SPSS for Windows

2. How to run a MEDIATION model

3. How to interpret the results

4. And what if we complicate the model?
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Mediation in Multiple Regression with PROCESS

Same model in Process v3 (2017)

Path a Path b¿Is ab significant?

Y=ay+byx.m X+ bym.xM+eyM=am+bmx X+em
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Mediation with Multiple Regression 

1st step: Regression equation (estimate a)

2nd step: Regression equation (estimate b and c’)

3rd step: Determine if the product (ab) is statistically significant

4th step: Determine if the mediation is total or partial.

Process will do 
all that
for us!!

Example

Job satisfaction
(DV)  Y

Work overload
(IV)  X

Job stress
(Mediator V)   M

a b

c’
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Mediation with Multiple Regression 

DATA FILE: Mediated_Regression

Research question:

- Does Job Stress mediate the relationship between 

Work overload and Job Satisfaction?

Job satisfaction
(DV)  Y

Work overload
(IV)  X

Job stress
(Mediator V)   M

a b

c’

c     = Total effect of X on Y

c’    = Direct effect of X on Y (after controling for the effect of M on Y)

a*b = Indirect effect of X on Y

Job 
satisfaction

(DV)  Y

Work 
overload
(IV)  X

c c = c’ + a*b 

a=0.5; b=0.3 
X  one unit,...

Y   0.15, vía M
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Mediation with Multiple Regression 

DATA FILE: Mediated_Regression

Job satisfaction
(DV)  Y

Work overload
(IV)  X

Job stress
(Mediator V)   M

a b

c’

How can we check if there is mediation?

• Baron & Kenny (1986) 
• Joint significance test for a and b 
• Sobel test (Sobel, 1982)

• The product of coefficients distribution
method (MacKinnon, et al. 1998)

• Bootstrapping 
• Monte Carlo (Rmediation)

Problems!

Better options: Explicitly 
focus on indirect effect ab, 
without assuming a normal 
distribution of the product

Best balance between power and type I error (see MacKinnon et al., 2002)
It is implemented by default in Process
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PROCESS
Job 

satisfaction
Y

Work
overload

X

Job 
stress

M

a b

c’

a  is statistically significant

b  is statistically significant
c’  is not statistically significant

Direct Effect

c  is statistically significant
Total Effect 
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PROCESS
Job 

satisfaction
Y

Work
overload

X

Job 
stress

M

a b

c’

a  is statistically significant

b  is statistically significant
c’  is not statistically significant

Direct Effect

The Direct Effect (c’) 
is not statistically significant

The Indirect Effect (a*b) 
is statistically significant

.42** -.41**

-.001ns

a*b = .421 * (-.412) = -.173 

If the confidence interval does not 
include zero, the mediation effect is 

confirmed.

About effect sizes in mediation…

Another way: Ratio between indirect effect and total effect
Pm= ab/c

Pm= .173/.174=.99   99% of the effect is indirect

Only if ab and c 
have the same 
sign

Preacher y Kelly (2011) Effect Size Measures for Mediation Models: Quantitative Strategies for 
Communicating Indirect Effects. Psychological Methods, 16, 93-115

Process:
The closer to 1, 
the stronger
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Job satisfaction
(DV)  Y

Work overload
(IV)  X

Job stress
(Mediator V)   M

0,42**

1) X is significantly related to M (a statistically significant)

We could say that a relationship is mediated if: 

2)  M is significantly related to Y after controlling for X  (b statistically significant)

3)  The mediated effect is statistically significant  (the product a*b is significant)

-0,41**

-0,001ns

Total mediation or Partial mediation?

The Direct or non-mediated effect is not statistically significant (c‘ = -.001, p>.05)

Total Mediation model

a b





We could conclude that Job Stress is an important mechanism that links 
Work overload to  Job Satisfaction.

(a*b = -.17; IC 95% = [-.21, -.14])

Assumptions?
• Again standard regression:

DV: Job stress; IV: Work overload

DV: Job Satisfaction; IVs: Work overload

Job stress

12
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Assumptions

13

Need to check for collinearity?
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Multiple Regression Analysis with PROCESS

1. How to install Process in SPSS for Windows

2. How to run a MEDIATION model

3. How to interpret the results

4. And what if we complicate the model?

Job satisfaction
(DV)  Y

Work overload
(IV)  X

Job stress
(Mediator   M

a b

Job Tenure (W)

c'

Leader-
Member 
exchange 
quality T1

Positive 
affective 

group 
wellbeing T2

Within-group 
communication 

quality T3

Group 
performance 

T4

M1 M2X Y

a b d
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Stress Job 
satisfaction

Lack of per. achiev

Depersonalization

Emot. Exhaustion

18

Job satisfaction
(DV)  Y

Work overload
(IV)  X

Job stress
(Mediator   M

a b

Job Tenure (W)

a

c'
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If  we have 
control 

variables they 
are introduced 
as covariates
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