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WORDS About Me

 Research Profile
Services Strategy, Service Marketing and Management, Relationship 

Management, Marketing Channels and Supply Chains, Supply Chain 

Management, B2B Marketing, Technology, Digital Marketing and 

Social Media and Marketing Research.

 Publications
More than 100 journal articles in academic journals and more than 130 

contributions to conferences. Supervised 25 PhDs to completion.
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About Me
https://scholar.google.de/citations?user=x3L7H_wAAAAJ&hl=en&oi=ao
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Google Scholar in 
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Visualize Research: More WORDS
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RESEARCH THEME

D3M

Data-Driven 
Decision-Making
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LinkedIn
https://www.linkedin.com/in/martin-wetzels-4a49253/
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Recent Work
Ludwig et al. (2013)
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Recent Work
Ludwig et al. (2014)
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Recent Work
van Laer et al. (2014)

13



Recent Work
Aguirre et al. (2015)
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Recent Work
Villarroel Ordenes et al. (2017)
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Recent Work
Aguirre et al. (2018)
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Recent Work
Motyka et al. (2018)
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Recent Work
Villarroel Ordenes et al. (2019)
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A Journey of WORDS

Words Don’t Come Easy to Me

Spreading the Word…
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Course Outline
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Session: 

 

DAY 1 

 

Session 1 

 

Session 2 

 

DAY 2 

 

Session 3 

 

Session 4 

 

DAY 3 

 

Session 5 

 

Session 6 

 

TOPIC: 

 

 

 

INTRODUCING MULTIVARIATE ANALYSIS AND R 

 

USING R FOR BASIC ANALYSIS 

 

 

 

USING R FOR AN(C)OVA 

 

USING R FOR REGRESSION ANALYSIS 

 

 

 

USING R FOR SCALING AND FACTOR ANALYSIS 

 

USING R FOR SEM and PLS PATH MODELING 

 

 



About You
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Introducing Multivariate 

Statistics and 

Prof. Dr. Martin Wetzels

Maastricht University



About R

Keep
Calm
It is only
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Keep Calm

It is only



Course Objectives

Introducing multivariate data analysis tools, showing their 

objectives, assessing the underlying assumptions, discussing the 

key findings and showing their application in SPSS (        ) and 

R (        ), as an open source and integral platform.
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Literature
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Literature

27

Muenchen, R.A. (2009). R for SAS and SPSS Users. New 
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Data Scientist
Davenport and Patil (2012)

28



New Skills for a New World
Tech Partnership and SAS (2014, p. 9)
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Hard Skills and Soft Skills
Tech Partnership and SAS (2014, p. 9)
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Big Data Marketing
http://www.teradata.com  

Figure 2: Benefits of Using Data in Making Decisions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Teradata. (2013, p. 10) 
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Top 10 Tools
http://www.kdnuggets.com/2015/05/poll-r-rapidminer-python-big-data-spark.html
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http://www.kdnuggets.com/2015/05/poll-r-rapidminer-python-big-data-spark.html


Top Analytics Tools
https://www.kdnuggets.com/2018/05/poll-tools-analytics-data-science-machine-learning-results.html
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Language Wars…
https://www.datacamp.com/community/tutorials/statistical-language-wars-the-infograph
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https://www.datacamp.com/community/tutorials/statistical-language-wars-the-infograph


Scholarly Use…
http://www.r-bloggers.com/r-passes-sas-in-scholarly-use-finally/
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Scholarly Use…
http://www.r-bloggers.com/r-passes-sas-in-scholarly-use-finally/
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Introducing SPSS

 What is in the Name?
 Statistical Package for Social Sciences

 Superior Performing Software System

 “Just” SPSS

 SPSS-X vs. SPSS/PC+ vs. SPSS for Windows vs. SPSS for MAC

 Applications
 Data Entry

 Data Analysis

 Data Presentation

 Tables (Report)

 Graphs (Chart Facility)
37

PASW Statistics 18

Predictive Analytics Software

IBM SPSS Statistics 25



IBM SPSS 25

$1.2 billion

Norman Nie

Dale Bent

Hadlai "Tex" Hull
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Getting Started…
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SPSS Data File (*.SAV) 

Data (Matrix)

Variables (columns)

Cases (rows)



Getting Started…
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SPSS Output File (*.SPV) 

Outline

Output



Getting Started…
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SPSS Syntax File (*.SPS) 

Outline

Syntax



SPSS Data Files…
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SPSS Data File (*.SAV) 

Data

Variables (columns)

Cases (rows)
Variable View



Alte       native… 
http://cran.r-project.org

Why Use R, anyway? (Muenchen, 2009, p. 1-2, Kabacoff, 2011, p. 5)

 R is open source and free…

 R offers a comprehensive statistical platform…

 R offers superior graphical capabilities…

 R offers many more (new) methods than SPSS or SAS…

 R is more flexible…

 R is more powerful…

 R runs on almost all PC platforms…

 A large number of online resources and communities…

 GUIs are available (R commander, Rstudio, etc.)

43

http://cran.r-project.org/


44

Alte       native… 
http://cran.r-project.org

http://cran.r-project.org/


45

Alte       native… 
https://www.statmethods.net/

https://www.statmethods.net/
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Alte       native… 
https://www.jstatsoft.org

https://www.jstatsoft.org/
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Alte       native… 
https://www.r-bloggers.com

https://www.r-bloggers.com/
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Alte       native… 
https://stackoverflow.com

https://stackoverflow.com/
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Alte       native… 
https://stats.idre.ucla.edu/r/

https://stats.idre.ucla.edu/r/


Getting          … 

 https://cran.r-project.org/

 Windows, Mac and LINUX

 Current version 3.5.2 (“Eggshell Igloo")

 Currently 13578 packages available 

(https://cran.r-project.org/web/packages/)
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Getting       …
https://www.r-bloggers.com/installing-r-on-os-x/
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Alte       native…
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R Console
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R Editor

File → New Script

Alte       native…
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R Editor

File → Save

R Console

File → Save Workspace

Alte       native…
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Alte       native…
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Alte       native…
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Alte       native…
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Alte       native…



Alte      native…R Commander (GUI)
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Alte       native…R Studio (GUI)
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Getting       … 

 https://www.rstudio.com/
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and 

 https://www.knime.org/
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Mo        e… 
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Mo        e… 
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http://gastonsanchez.com/PLS_Path_Modeling_with_R.pdf

Mo        e… 
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Mo        e… 
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Mo        e… 
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Mo        e… 



 SPSS is developing into an integral analysis platform

 Python Essentials

 R Essentials

IBM SPSS   and  
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IBM SPSS   and
https://github.com/IBMPredictiveAnalytics/R_Essentials_Statistics/wiki

SPSS 25

R 3.3

https://github.com/IBMPredictiveAnalytics/R_Essentials_Statistics/wiki
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IBM SPSS   and
https://github.com/IBMPredictiveAnalytics/R_Essentials_Statistics/releases

https://github.com/IBMPredictiveAnalytics/R_Essentials_Statistics/releases
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IBM SPSS   and  
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IBM SPSS   and  



74

Read Data from SPSS

IBM SPSS   and  
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Read Data from SPSS

IBM SPSS   and  
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IBM SPSS   and  



Measurement Level
Malhotra (2010)

NonMetric Data

►Nominal Scale
►Numbers assigned serve only as labels or tags for the subjects

►Ordinal Scale
►Numbers assigned indicate the relative extent to which the subjects possess the 

characteristic

Finish

1 5 7

Finish

3 2 1
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Measurement Level
Malhotra (2010)

Metric Data

►Interval Scale
►Numerically equal distances on the scale represent equal values in the characteristic  

being measured. Moreover, there is no absolute zero point.

►Ratio Scale
►Possesses all properties of a nominal, ordinal and interval scale, and a absolute zero 

point.

Finish

2 4 5 Rating on 1 
to 5 Scale

Finish

16.1 13.4 12.1 Seconds to 
Finish 78



Measurement Level 

Color Coding

Metric 

Nominal 

Ordinal

Categorical 

• Interval

• Ratio

Stevens (1946)
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RECAP: Measurement Level 
Stevens (1946)
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SPSS Data Files: Table 15.1 (Malhotra, 2010)
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SPSS Data File (*.SAV) 

Defining Variables (Variable View)

Nominal

Ordinal

Scale



Descriptive Statistics…
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Metric Nominal Ordinal

Mode Median Mean

Location

Variability

Range Interquartile

Range

Variance (SD)



Descriptive Statistics…
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Metric Nominal Ordinal

Mode Median Mean

Location

Data

1, 2, 2, 2, 3, 3, 4, 4, 5, 6, 7

2 3 3.55 

(39/11)



Descriptive Statistics…
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Metric Nominal Ordinal

Frequencies Descriptives



Descriptive Statistics…

90

Metric Nominal Ordinal

Frequencies Descriptives

3: “Out of Range”



Descriptive Statistics…
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Metric Nominal Ordinal

Mode Median Mean

Location

factor(X)

factor(X, ordered=TRUE)

numeric(X)



Transforming Data
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Compute…

Recode…



Transforming Data

 IUSAGE (Internet usage, h/week)
 Compute IUSAGE_M (Internet usage in minutes per week)
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Transforming Data

 IUSAGE (Internet Usage, h/week)
 Recode IUSAGE_R (1 ‘low’ = [2-5h], 2 ‘high’= [6-15h])
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Transforming Data

 IUSAGE (Internet Usage, h/week)
 Recode IUSAGE_R (1 ‘low’ = [2-5h], 2 ‘high’= [6-15h])
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Transforming Data

 IUSAGE (Internet Usage, h/week)
 Recode IUSAGE_R (1 ‘low’ = [2-5h], 2 ‘high’= [6-15h])
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Transforming Data
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Transforming Data
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Alte       native…Transforming Data
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Graphs

100

Two procedures:

• Chart Builder

• Legacy Dialogs



Graphs
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Legacy Dialogs

: to edit



Graphs
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Chart Builder

Assumes Metric for

Measure is correct!!!



Graphs
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: to edit

Chart Builder



Alte        native…Graphs
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Alte       native…Graphs
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Alte       native…Graphs
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Alte       native…ggplot2
https://ggplot2.tidyverse.org/index.html
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Overview over Data Analysis Tools for Marketing Research 
Malhotra (2010); Pallant (2016)

Data Analysis Tools

Multivariate Analysis

Tools

Univariate/Bivariate

Analysis Tools

Dependence Techniques

Interdependence Techniques

1 Measurement Level

Number of Groups (“Samples”)

Sample (In)dependence

2

3
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Univariate/Bivariate

Analysis Tools

Parametric Tests Nonparametric TestsMeasurement

Level

Metric Nominal 

Ordinal

Number of Groups

“Samples”

1

2
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One “Sample” 2 or more “Samples”

Number of Groups

“Samples”

One sample t test 

One sample 2 test

Sample 

(In)Dependence
3

Independent

Independent 

samples 

t test 

2 test (Crosstabs)

Wilcoxon-Mann-

Whitney test

Dependent

Paired samples 

t test 

Wilcoxon 

signed-ranks test

McNemar Test  (MH)

P 16

P 16

P 16

P 17

M 15

111
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Hypothesis Testing Procedure
Malhotra (2010); Pallant (2016)

Research Problem → H0: “No Effect”

H1: “Effect”

1

▪ Choose Appropriate Test Statistic

▪ Specify significance level (α → 0.05)

2

Collect Data
3

Calculate Test Statistic and Probability Value (p value)
4

If p ≤ α, reject H0

If p > α, do not reject H0

5
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Significance Level ()
Cohen (1992, 1988); Malhotra (2010)

1-α
β

Type II Error

α

Type I Error

1-β

Power

Statistical Decision

Reality

H0: “No Effect” H1: “Effect”

H0: “No Effect”

H1: “Effect”

Why not set α at 0.000000000001? α↓ → β↑ → (1- β)↓

n↑ → β↓ → (1- β)↑Would increasing the sample size

help?
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Data Analysis Tools
Hair et al. (2018); Malhotra (2010)
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Multivariate Data Analysis Tools

Dependence 

Techniques

Interdependence 

Techniques

• AN(C)OVA

• Regression 

Analysis

• Conjoint 

Analysis

Variables Objects

Y Xi

Metric Nominal

Metric Metric

Metric Nominal

• Factor 

Analysis

• Cluster 

Analysis

• Perceptual 

Mapping
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Thank you for

Your Attention!
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