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FAQ’s

• Is this session being recorded? Yes

• Can I get a copy of the slides? Yes, we’ll email links to download materials after 

the session has ended.

• Can we arrange a re-run for colleagues? Yes, just ask us.

• How can I ask questions? All lines are muted so please use the chat panel – if we 

run out of time we will follow up with you.
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• Gold accredited partner to IBM, Predictive Solutions and 

DataRobot specialising in advanced analytics & AI 

technologies

• Work with open-source technologies (R, Python etc.)

• Team each has 15 to 30+ years of experience working in 

the advanced and predictive analytics industry

• Deep experience of applied advanced 

analytics applications across sectors

– Retail

– Healthcare/Pharma

– Finance/Insurance

– Media/Telecoms

– Utilities

– FMCG

– Charity/Housing/Government
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Prerequisites to this webinar: Understanding Linear Regression

• https://www.sv-europe.com/blog/introduction-to-linear-regression/
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Moderation and Mediation Analysis
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Why are Moderation and Mediation analyses useful?

• In multiple linear regression we are often concerned with questions like “Does X 
predict Y after controlling for other variables?”

• In such situations, the coefficients tell you the average effect of each predictor 
holding others constant.

• Moderation and Mediation analysis drive deeper insights: allowing to you to find 
out when something is related (moderation) and how it is related (mediation).

• Moderation analysis is usually multiple linear regression including an interaction 
term.

• Mediation analysis is akin to multiple linear regression done in steps to test a 
pathway (X → M → Y)
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Installing Moderation and Mediation Analysis for 

IBM SPSS Statistics
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Installing Moderation and Mediation Analysis in IBM SPSS Statistics

• Moderation and Mediation Analysis is NOT available as standard functionality in SPSS 

Statistics.

• Fortunately, it is available as a free downloadable package developed by Andrew F. 

Hayes Ph.D.

• Dr Hayes, created a package for SPSS (and other statistical software) called PROCESS, 

and includes instructions on how install the software which can be found here:

• http://www.processmacro.org/
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The processmacro.org website
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Steps to install the PROCESS dialog 

1. Download the Process zip file (http://www.processmacro.org)

2. Unzip the file in a location of your choice

3. Start SPSS in Run as Administrator mode (right-click the icon)

4. Within SPSS, go to 

– Extensions > Utilities > Install Custom Dialog

5. To use the new procedure, navigate to 

– Analyze > Regression > PROCESS
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Recommended Reading

• Andrew F. Hayes illustrates each step in an analysis 
using diverse examples from published studies, and 
displays SPSS, SAS, and R code for each example. 

• Procedures are outlined for estimating and 
interpreting direct, indirect, and conditional effects; 
probing and visualizing interactions; testing 
hypotheses about the moderation of mechanisms; 
and reporting different types of analyses. 

• Readers gain an understanding of the link between 
statistics and causality, as well as what the data are 
telling them.
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Understanding Moderation Analysis
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Moderation Analysis

• A moderating variable is one that interacts with a key independent variable to amplify
or dampen the relationship between the independent and dependent variables

• A moderator variable contextualises an effect by changing the relationship between 
an independent variable and a dependent variable. Moderating effects are also 
referred to as interaction terms.

• A moderator is not caused by an independent variable

• Examples:

– Does time in employment affect salary progression? Is this relationship moderated 
by gender?

– Does study amount affect your essay score? Is this moderated by sleep quality?

– Does advertising spend affect sales? Is this relationship different by quarter?
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Moderation Analysis - Graphical Form

Predictor Outcome

Moderator
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Moderation Analysis - Statistical Form

• Y – Dependent Variable

• X – Independent Variable

• M – Moderator Variable

• X*M – Interaction between independent and moderator variable

Y =    b0 +   b1X    +    b2M    + b3XM

ConstantDependent Independent Moderator Interaction
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Performing Moderation Analysis in SPSS Statistics
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In the SPSS sample data file, Employee data.sav, there seems to be a strong 
relationship between starting salary and current salary

Is this relationship moderated by whether the employees started as managers or not?

Moderation Analysis
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Moderation Analysis
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Moderation Analysis - Statistical Form

• Current Salary  (Dependent Variable)

• Beginning Salary  (Independent Variable)

• Started as a manager (Moderator Variable)

• Beginning Salary* Started as a manager  (Interaction between independent and moderator variable)

Current Salary =    b0 +  b1 Beginning Salary +  b2 Started as a manager    + b3 Beginning Salary* manager

ConstantDependent Independent Moderator Interaction
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Let’s take a look…
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Understanding Mediation Analysis
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Mediation Analysis

• A mediating variable is one that can be used to represent the hidden underlying cause of a 
relationship between an independent and dependent variable

• A mediator variable explains why a relationship exists as it provides a reason for the effect 
of a given factor upon an outcome of interest 

• Most analysts regard a mediator as something that the independent variables causes. The 
mediator variable then goes on to influence the dependent variable.

• Examples:

– A new exercise regime may be related to an increase in self-esteem. Is this relationship 
mediated by the degree of weight loss that exercise regime causes which in turn 
increases self-esteem?

– A researcher discovers that income is related to life expectancy. Is this relationship 
mediated by the assumption that those with higher incomes spend more on healthcare?



A SELECT INTERNATIONAL COMPANY

Mediation Analysis - Graphical Form

Predictor Outcome

Mediator

Direct Effect

Indirect Effect

C

A B

A*B

Predictor Outcome
Total EffectNo Mediator

Mediator included
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Our example
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Mediation Analysis

• Is the relationship between education level and current salary mediated by 
starting salary?

• A person’s starting salary is likely to be directly related to their education 
level

• Therefore, the relationship between education, starting salary and current 
salary might look something like:

Education > Starting Salary > Current Salary
• If so, it is reasonable to assume that starting salary may mediate the 

relationship between education and current salary
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Mediation Analysis - Graphical Form

Education Current Salary

Starting Salary

Direct Effect

Indirect Effect

C

A B

A*B

Education Current Salary
Total EffectNo Mediator

Mediator included
1

2

3

4
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Let's take a look…
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Education

Starting Salary

Current Salary

Path A – education predicts starting salary

Path C – Direct Effect – education & starting salary predict current salary

1727.5283

X

1.6726

=   2889.516 
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Indirect Effect Output

The confidence intervals do 

not contain zero…

…Beginning salary is therefore 

a significant mediator
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Percentage of total effect that the indirect effect accounts for

2889.5166

3909.9067
=  0.739 * 100 = 73.9%
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Full and Partial Mediation

• Full mediation – Path A*B is significant but Path C is not

• Partial mediation – Path A*B and Path C are significant

Education Current Salary

Starting Salary

Direct Effect

Indirect Effect

C

A B

A*B
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Model Types
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The Process macro supports multiple model forms

X Y

M

X Y

M W

Model 1

Model 2
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The Process macro supports multiple model forms

X Y

W

M

Model 3
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The Process macro supports multiple model forms

X Y

Mi

Model 4
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https://www.afhayes.com/

https://www.afhayes.com/
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ChatSPSS

https://chatspss.com/#/
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Smart Vision Europe: Services and Expertise

We have decades of experience providing guidance, training and 
consultancy in the delivery of effective data science initiatives.
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Smart Vision Europe: Other services

• Sourcing Software

– You can buy your analytical software from us often with discounts

– Assist with selection, pilot, implementation & support of analytical tools

– http://www.sv-europe.com/buy-spss-online/

• Training

– Formal classroom/virtual training

– Online self-paced training resources

• Advice and Support

– ‘No strings attached’ technical and business advice relating to analytics

– Tracked technical support services around the IBM SPSS product line

http://www.sv-europe.com/buy-spss-online/
http://www.sv-europe.com/buy-spss-online/
http://www.sv-europe.com/buy-spss-online/
http://www.sv-europe.com/buy-spss-online/
http://www.sv-europe.com/buy-spss-online/
http://www.sv-europe.com/buy-spss-online/
http://www.sv-europe.com/buy-spss-online/
http://www.sv-europe.com/buy-spss-online/


A SELECT INTERNATIONAL COMPANYwww.sv-europe.com

Thank you

Contact us:

+44 (0)207 786 3568
info@sv-europe.com
Twitter: @sveurope
Follow us on Linked In
Sign up for our Newsletter

linkedin

twitter

mailto:info@sv-europe.com
mailto:info@sv-europe.com
mailto:info@sv-europe.com
http://www.linkedin.com/company/2884281?trk=tyah&trkInfo=tas:smart%20vision%20europe
http://www.sv-europe.com/eu/newsletter
http://www.linkedin.com/company/smart-vision-europe-ltd-
https://twitter.com/sveurope
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