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MAPS In

Tibrary(ggplot2)
Tibrary(ggmap)
Tibrary(maps)
Tibrary(mapdata)

WORLD<-map_data("wor1dHires™)
Pl<-ggplot () + geom_polygon(data —wORLD, aes(x=long, y = lat, group = group), fill="steelblue3™) +
coord_fixed(1.25)

[N NV

10 PTS <- data.frame(
11 Jong = c(5.6910, 24.9458),
12 Jat = c(50.8514, 60.1921), ¥

13 names = c("Mmaastricht”, "Helsinki™),

14 stringsAsFactors = FALSE

15 )

16 -
17 Pl +

18 geom_point(data = PTS, aes(x = long, y = lat), color “black™, size = 5) +

19 geom_point(data = PTS, aes(x = long, y = lat), color "red”, size = 4)

20

21

22 NL<-map_data(“worldHires”, c("Netherlands”, "Germany”, "Belgium™))

23 pl0O<-ggplot() + geom_polygon(data=NL, aes(x=long, y = lat, group = group), fill="steelblue3”, color="white"”) +
24 coord_fixed(1.5)

26 PTS <- data.frame(
27 long = 5.6910,
28 lat = 50.8514,

29 names = "Maastricht”,

30 stringsAsFactors = FALSE

31 )

32

33 P10 +

34 geom_point(data = PTS, aes(x = long, y = lat), color = "black”, size = 5) +
35 geom_point(data = PTS, aes(x = long, y = lat), color "red”, size = 4)

36

37

38

39 NL<-map_data("worldHires”, xTim=c(-10,10), ylim=c(30,55))
40 P10<-ggplot() + geom_polygon(data=NL, aes(x=long, y = lat, group = group), fill="steelblue3”, color="white") +
41 coord_fixed(1.5)

43 PTS <- data.frame(
44 long = 5.6910,
45 lat = 50.8514,

46 names = "Maastricht”,
a7 StringsAsFactors = FALSE
48 )

49

50 P10 +

51 geom_point(data
52 geom_point(data

PTS, aes(x
PTS, aes(x

Tlong, y lat), color

= black™, size = 5) +
long, y = lat), color

red”, size = 4)
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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 GO gle

Scholar

Martin Wetzels ~# FOLLOWING
Professor in Marketing and Supply Chain Research, Maastricht University
Verified email at maastrichtuniversity.nl

Services Marketing and Ma...  Digital Marketing and Socia...  Supply Chain Management
Innovation and New Techn...

2000
Cited by VIEW ALL

1500
Al Since 2013
1000
Citations 17202 10622
h-index b2 43 I I
i10-index 104 82 =u B I

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
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https://scholar.google.de/citations?user=x3L7H_wAAAAJ&hl=en&oi=ao

Google Scholar in (R

1
2 # Tlibrary(scholar)
3
4  #library(devtools)
5 #install_github("jkeirstead/scholar@develop™)
6
7 #install.packages("scholar™)
g
9  Tibrary(tm)
10 Tibrary(scholar)
11
12 # GOOGLE ID === X3L7H_WAAAAJ
13

14  Aa=-get_publications ("x3L7H_wasasal", cstart = 0)
16 AB<-get_citation_history("x3L7H_waassl™)
18 get_profile("x3L7H_wasaal")

20 predict_h_index{"x3L7H_waAsasl")

23 library(wordcloud)

25 titles<-simpleCorpus(Vectorsource(aastitle), control = Tist(language

26 titles=—tm_map(titles, removePunctuation)

27 titles=-tm_map(titles, removeNumbers)

28 titles<-tm_map(titles, tolower)

29 titles=—tm_map(titles, removewWords, stopwords("english"))

31 #svg("wordcloud. svg",width=20,height=10,pointsize=18)

32 wordcloud(titles, max.words=200, colors=c("green”, "blue",
33 #dev.off ()

% Maastricht University
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Visualize Research: More WORDS
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LinkedIn

https://www.linkedin.com/in/martin-wetzels-4a49253/

&

Maastricht University
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Maastricht University School
of Business and Economics

Martin Wetzels

Professor in Marketing and Supply Chain Research at

. . . . . Universiteit Maastricht
Maastricht University School of Business and Economics

Maastricht Area, Netherlands See contact info

See connections (500+)
Add profile section

Prof. Dr. Martin Wetzels is Full Professor in Marketing and Supply Chain Research in the Department of
Marketing and Supply Chain Management, School of Business and Economics, Maastricht University. He
obtained his PhD titled Service Quality in Customer-Employee Relationships: An Empirical Study in the A...
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Show more ~
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Recent Work

Ludwig et al. (2013)

&

Maastricht University

Stephan Ludwig, Ko de Ruyter, Mike Friedman, Elisabeth C. Brliggen,
Martin Wetzels, & Gerard Pfann

More Than Words: The Influence of
Affective Content and Linguistic
Style Matches in Online Reviews on
Conversion Rates

Customers increasingly rely on other consumers’ reviews to make purchase decisions online. New insights into the
customer review phenomenon can be derived from studying the semantic content and style properties of verbatim
customer reviews to examine their influence on online retail sites’ conversion rates. The authors employ text mining
to extract changes in affective content and linguistic style properties of customer book reviews on Amazon.com. A
dynamic panel data model reveals that the influence of positive affective content on conversion rates is
asymmetrical, such that greater increases in positive affective content in customer reviews have a smaller effect
on subsequent increases in conversion rate. No such tapering-off effect occurs for changes in negative affective
content in reviews. Furthermore, positive changes in affective cues and increasing congruence with the product
interest group’s typical linguistic style directly and conjointly increase conversion rates. These findings suggest that
managers should identify and promote the most influential reviews in a given product category, provide instructions
to stimulate reviewers to write powerful reviews, and adapt the style of their own editorial reviews to the relevant
product category.

Keywords: online customer reviews, affective content, linguistic style match, conversion rate, Internet marketing

Marketing
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Recent Work (fc}'?terly

Ludwig et al. (2014)

Cﬁ\élllétel'ly

TAKE THEIR WORD FOR IT: THE SYMBOLIC ROLE OF
LINGUISTIC STYLE MATCHES IN USER COMMUNITIES'

Stephan Ludwig
Department of Management, University of Westminster, 309 Regent Street,
London W1B 2HW, UNITED KINGDOM {s.ludwigi@westminster.ac.uk}

Ko de Ruyter, Dominik Mahr, Martin Wetzels, and Elisabeth Briiggen
Department of Marketing and Supply Chain Management, Maastricht University,
P.0O. Box 616, 6200, MD Maastricht, THE NETHERLANDS
{k.deruyter@maastrichtuniversity.nl} {d.mahr@maastrichtuniversity.nl}
{m wetzels@maastrichtuniversity.nl} {e bruggen@maastrichtuniversity.nl}

Tom de Ruyck
Head of Consumer Consulting Boards at InSites Consulting, Evergemsesteenweg 195,
9032 Ghent, BELGIUM {tom.deruyck@insites-consulting.com}
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Recent Work

van Laer et al. (2014)

&

Maastricht University

The Extended Transportation-Imagery
Model: A Meta-Analysis of the Antecedents
and Consequences of Consumers’ Narrative

Transportation

TOM VAN LAER
KO DE RUYTER
LUCA M. VISCONTI
MARTIN WETZELS

Stories, and their ability to transport their audience, constitute a central part of
human life and consumption experience. Integrating previous literature derived
from fields as diverse as anthropology. marketing, psychology, communication,
consumer, and literary studies, this article offers a review of two decades worth
of research on narrative transportation, the phenomenon in which consumers men-
tally enter a world that a story evokes. Despite the relevance of narrative trans-
portation for storytelling and narrative persuasion, extant contributions seem to
lack systematization. The authors conceive the extended transportation-imagery
model, which provides not only a comprehensive model that includes the ante-
cedents and consequences of narrative transportation but also a multidisciplinary
framework in which cognitive psychology and consumer culture theory cross-fer-
tilize this field of inquiry. The authors test the model using a quantitative meta-
analysis of 132 effect sizes of narrative transportation from 76 published and un-
published articles and identify fruitful directions for further research.

J|C|R

Journal of Consumer Research
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Recent Work

Aguirre et al. (2015)
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%) Journal of
: Retailing

ELSEVIE Journal of Retailing 91 (1, 2015) 3449

Unraveling the Personalization Paradox: The Effect of Information
Collection and Trust-Building Strategies on Online Advertisement
Effectiveness

Elizabeth Aguirre*, Dominik Mahr®, Dhruv Grewal ", Ko de Ruyter®, Martin Welzels *

* Department of Marketing and Supply Chain Management, Maastricht University, Tongersestraat 53, 6211 LM Maastricht, The Netherlands
b Toyota Chair in E-Commerce and Electronic Business, Department of Marketing, Babson College, 213 Malloy Hall, Babson Park, MA 02457, United States

Abstract

Retailers gather data about customers’ online behavior to develop personalized service offers. Greater personalization typically increases service
relevance and customer adoption, but paradoxically, it also may increase customers’ sense of vulnerability and lower adoption rates. To demonstrate
this contradiction, an exploratory field study on Facebook and secondary data about a personalized advertising campaign indicate sharp drops in
click-through rates when customers realize their personal information has been collected without their consent. To investigate the personalization
paradox, this study uses three experiments that confirm a firm’s strategy for collecting information from social media websites is a crucial determinant
of how customers react to online personalized advertising. When firms engage in overt information collection, participants exhibit greater click-
through intentions in response to more personalized advertisements, in contrast with their reactions when firms collect information covertly. This
effect reflects the feelings of vulnerability that consumers experience when firms undertake covert information collection strategies. Trust-building
marketing strategies that transfer trust from another website or signal trust with informational cues can offset this negative effect. These studies
help unravel the personalization paradox by explicating the role of information collection and its impact on vulnerability and click-through rates.
© 2014 New York University. Published by Elsevier Inc. All rights reserved.
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Recent Work

Villarroel Ordenes et al. (2017)

&

Maastricht University

Unveiling What Is Written in the Stars:
Analyzing Explicit, Implicit, and Discourse
Patterns of Sentiment in Social Media

FRANCISCO VILLARROEL ORDENES

STEPHAN LUDWIG
KO DE RUYTER
DHRUV GREWAL
MARTIN WETZELS

Deciphering consumers’ sentiment expressions from big data (e.g., online reviews) has
become a managerial priority to monitor product and service evaluations. However,
sentiment analysis, the process of automatically distilling sentiment from text, provides
litle insight regarding the language granularities beyond the use of positive and nega-
tive words. Drawing on speech act theory, this study provides a fine-grained analysis of
the implicit and explcit language used by consumers o express seniment in text. An
empirical text-mining study using more than 45,000 consumer reviews demonstrates
the differential impacts of activation levels (e.g., tentative language), implicit sentiment
expressions (e.g., commissive language), and discourse pattems (e.g., incoherence)
on overall consumer sentiment (i.e., star ratings). In two folow-up studies, we demon-
strate that these speech act features also influence the readers’ behavior and are gen-
eralizable to other social media contexts, such as Twitter and Facebook. We contribute
to research on consumer sentiment analysis by offering a more nuanced understand-
ing of consumer sentiments and their implications.

Keywords: consumer sentiment, speech act theory, text mining, online reviews,
sales ranks, social media

J|CIR

Journal of Consumer Research
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Recent Work Madrketing

Aguirre et al. (2018)

&

Maastricht University

Elizabeth Aguirre, Dominik Mahr, Ko de Ruyter, Dhruv Grewal, Jan Pelser,
& Martin Wetzels

The Effect of Review Writing on
Learning Engagement in Channel
Partner Relationship Management

To develop the knowledge and skill sets of channel partner firms, manufacturers increasingly introduce learning
programs as part of their relationship management strategies. However, the engagement of channel partners in these
programs tends to be low. The current research, conducted in collaboration with a Fortune 100 information technology
company, examines ways to strengthen learning engagement. In accordance with self-regulated learning theory, the
authors propose and demonstrate that when channel partners write reviews of a learning module that they attended,
beyond providing ratings, they are better able to reflect on the relevance of their learning experience and are further
engaged in learning activities. The audience and focus of these written reviews determine the engagement of the
channel partner sales personnel; therefore, review writing is a valuable, informal mechanism to motivate them. These
effects are moderated by characteristics of both the channel partner (salesperson’s learning orientation and
identification with the manufacturer) and the relationship with the manufacturer (length and exclusivity).

Keywords: partner relationship management, self-regulated learning, feedback systems, review writing

Online Supplement. http://dx.doi.org/10.1509/jm.15.0121
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Recent WOrk Academy

Motyka et al. (2018)

Marketing
Science’

Joumal of the Academy of Marketing Science
https://doi.org/10.1007/511747-018-0585-6

ORIGINAL EMPIRICAL RESEARCH

@ CrossMark

The emotional review-reward effect: how do reviews
increase impulsivity?

Scott !‘.I"lotyki-)1 - Dhruv Grewal? - Elizabeth ;ﬂ\guirre3 - Dominik Mahr? - Ko de Ruyter!;'6 - Martin Wetzels”

Received: 7 May 2017 /Accepted: 23 April 2018
(C) Academy of Marketing Science 2018

Abstract

A growing reliance on customer reviews prompts firms to develop strategies to encourage customers to post online reviews of
their products. However, little research investigates the behavioral consequences of writing a review. The act of sharing personal
opinions through reviews is a rewarding experience and makes customers feel socially connected. With an application of reverse
alliesthesia theory, the current study predicts that such rewarding experiences drive online reviewers to seek other rewards, such
as impulsive buying. Three lab-based and two field studies demonstrate such an emotional review-reward effect: sharing
emotional information in the public realm of customer reviews, rather than forming similar opinions privately, drives participants
to make more impulsive buying decisions.

Keywords Reverse alliesthesia - Impulsivity - Reward - Online reviews
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Recent Work

Villarroel Ordenes et al. (2019)

&

Journal of Consumer Research

CORRECTED PROOF

Cutting through Content Clutter: How Speech and
Image Acts Drive Consumer Sharing of Social Media
Brand Messages

Francisco Villarroel Ordenes &, Dhruv Grewal, Stephan Ludwig, Ko de Ruyter,
Dominik Mahr, Martin Wetzels

Journal of Consumer Research, ucy032, https://doi.org/10.1093/jcrfucy032
Published: 09 April 2018

66 Cite # Permissions «5 Share v

Maastricht University
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A Journey of WORDS

Stephan Ludwig. Ko de Ruyter, Mike Friedman, Elisabeth C. Briggen,
Martin Wetzels, & Gerard Pfann
More Than Words: The Influence of
Affective Content and Linguistic
Style Matches in Online Reviews on
Conversion Rates

New
customer rew

10 exvact changes n #tecave customer book

Mar keilng

Unveiling What Is Written in the Stars:
Analyzing Explicit, Implicit, and Discourse
Patterns of Sentiment in Social Media

FRANCISCO VILLARROEL ORDENES

STEPHAN LUDWIG
KO DE RUYTER

Jnuuml of (uusuluu Research

sposch ac thory. 13 mining i revus.

DHRUV GREWAL
MARTIN WETZELS

ek iy

Words Don’t Come Easy to Me
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The Extended Transportation-imagery
Model: A Meta-Analysis of the Antecedents
and Consequences of Consumers’ Narrative
Transportation

TOM VAN LAER
KO DE RUYTER
LUCA M. VISCONTI
MARTIN WETZELS

JIC|R

lowrnal of Consumer Researcly

(ﬁéil?terly

TAKE THEIR WORD FOR IT: THE SYMBOLIC ROLE OF
LINGUISTIC STYLE MATCHES IN USER COMMUNITIES'
‘Stephan Ludwig

Department o Nanagemen:, Uive
London WIB 214, UNITED KINGDOM (¢ e

Ko de Ruyter, Dominik Mahr, Martin Wetzels, and Elisabeth Briggen

Tom de Ruyck

072 Ghent, L G, (o druyek@ine

Spreading the Word...

CORRECTED PROOF

Cutting through Content Clutter: How Speech and
Image Acts Drive Consumer Sharing of Social Media

Brand Messages

Francisco Villarroel Ordenes &, Dhruv Grewal, Stephan Ludwig, Ko de Ruyter,

Dominik Mahr, Martin Wetzels

Journal of Consumer Research, ucy032, https://doi.org/10.1093/jerfucy032

Published: 09 April 2018

JICIR

Journal of Consumer Research




Course QOutline

Session:
DAY 1
Session 1
Session 2
DAY 2
Session 3
Session 4
DAY 3
Session 5

Session 6
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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
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Introducing Multivariate
Statistics and €
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Prof. Dr. Martin Wetzels
Maastricht University



About R
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Keep Calm

It is only
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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 (“R ), as an open source and integral platform.

% Maastricht University
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Malhotra, N. (2010). Marketing Research: An Applied
Orientation. Upper Saddle River: Pearson/Prentice-Hall.

Hair, J.F. Jr., Black, W.C., Babin, B.J. and Anderson, R.E.
(2018). Multivariate Data Analyses. Cengage Learning.

Pallant, J. (2016). SPSS Survival Manual: A Step by Step
Guide to Data Analysis Using SPSS for Windows.
Maidenhead: Open University Press/McGraw-HIill.
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Literature

_ Muenchen, R.A. (2009). R for SAS and SPSS Users. New
York, NY: Springer.

D pringer

Chapman, C., & Feit, E. M. (2015). R for Marketing
Research and Analytics. New York, NY: Springer.

Field, A., Miles, J. and Field, Z. (2012). Discovering
Statistics using R. Los Angeles, CA: Sage Publications.
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Data Scientist

Davenport and Patil (2012)

Harvard
W Business Q seancs
Review

THE MAGAZINE BLOGS AUDIO & VIDEO BOOKS WEBINARS COURSE

Guest | limited access Register today and save 20%* off your first order! Details

THE MAGAZINE
October 2012

Data Scientist: The Sexiest Job of the 21st Century

by Thomas H. Davenport and D.J. Patil

HO@Be &
Care and Feeding
Data scientists don't do well on a short leash. They should RELATED
have the freedom to experiment and explore possibilities. That Executive Summary
said, they need close relationships with the rest of the
business. The most important ties for them to forge are with ALSO AVAILABLE
Buy PDF

executives in charge of products and senices rather than with

people overseeing business functions. As the story of

Jonathan Goldman illustrates, their greatest opportunity to add value is not in creating reports or
presentations for senior executives but in innovating with customer-facing products and processes.
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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)

HARD SKILLS SOFT SKILLS

OPROBLEM
SOLVING

ppLWC

SUBJECT
MATTER
EXPERTISE

p £ COLLABORATION
MATH &
STATISTICS CLRIOSITY
DATA & KNOWLEDGE
TECHNICAL /e
p Ut h on SKILL Y
COMMUNICATION

n for In

KNIME
>

«q Maastricht University

' QCREATMTY
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Big Data Marketing

http://www.teradata.com

. I , More accurate decision 58%
é ( [ Better business result 0,
;,) , T ! (revenue, profit, etc.) 496

[ARKETTN( More efficient use of
resources, reduced cost

44%

ENGAGE YOUR CUSTOMERS

MORE EFFECTIVELY Identified a new opportunity
AND DRIVE VALUE g e S 34 43%
new competitive advantage

Faster decision

None/not sure/other/ 10/
can't remember :
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Top 10 Tools

http://www.kdnuggets.com/2015/05/poll-r-rapidminer-python-big-data-spark.html

Top Analytics, Data Mining, Data
Science software used, 2015

0% 10% 20% 30% 40% 50%

. N
RapidMiner
saL
Python
Excel
KNIME
Hadoop
Tableau
SAS base
Spark
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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

KDnuggets Analytics, Data
Science, Machine Learning Software
Poll, 2016-2018

0% 10% 20% 30% 40% 50% 60% 70%

| | | | |

Python 65.6%

RapidMiner
R

saL

Excel

M 2018|%share
Anaconda 4% m 2017|%share
Tensorflow M 2016|%share
Tableau
scikit-learn
Keras

Apache Spark
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https://www.kdnuggets.com/2018/05/poll-tools-analytics-data-science-machine-learning-results.html

Language Wars...

https://www.datacamp.com/community/tutorials/statistical-language-wars-the-infograph

POPULARITY

kaggle

50% of Kaggle winners use R

N
I~
|=l stackoverflow
The number of R related posts on Stack Overflow is Percentage of "What programming/statistics languages
more than 7-fold the number of posts on SAS you used for an analytics / data mining /

data science work in 2013?" (KD nuggets)

% Maastricht University 34
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Scholarly Use...

http://www.r-bloggers.com/r-passes-sas-in-scholarly-use-finally/

&
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Analytics Software

SPSS Statistics-
R-

SAS-

Stata-
MATLAB-
Java-
Statistica-
Hadoop-
Python-
Minitab-
Systat-

JMP-

Weka-

C, C++, or C#-
Statgraphics-
Spark-
RapidMiner-
KNIME-
BMDP-
Enterprise Miner-
NCSS-

SPSS Modeler-
Tableau-

Scala-

Tibco-

Salford Systems-
Azure Machine Leamning-
Julia-

Angoss-
Megaputer-
H20-

Alteryx-

SAP KXEN-
Prognoz-

Alpine-

Actuate-
Lavastorm-
InfoCentricy-

]

Q.......................$Lli

20000 40000 60000
Number of Scholarly Articles in 2015

8000
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Scholarly Use...

http://www.r-bloggers.com/r-passes-sas-in-scholarly-use-finally/
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Number of Google Scholar Hits

2e+05-

1e+05-

Oe+00- M-F=i-i-i-i-a

1995

2000

2005

Year

2010

2015

Software
- SPSS
4R

- 545

— Stata
5+ Statistica
—% Minitab
— Systat
— MP
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Introducing SPSS

PASW Statistics 18

> What Is in the Name? predictive Analytics Software
» Statistical Package for Social Sciences

> Superior Performing Sofveressysienstatistics 25
» “Just” SPSS

» SPSS-Xvs. SPSS/PC+ vs. SPSS for Windows vs. SPSS for MAC
» Applications
» Data Entry
» Data Analysis
» Data Presentation
» Tables (Report)
» Graphs (Chart Facility)
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IBM SPSS 25

Norman Nie
Dale Bent
Hadlai " Tex" Hull

United States [ change ]

Home Solutions ~ Services - Products ~ Support & downloads - My IBM ~

Welcome [ IBM Sign in ] [ Register ]

IBM to Acquire SPSS Inc. to Provide Clients Predictive Analytics

Press releases

Press kits

Photo gallery
Biographies
Background

Press room feeds
Global press resources
Press room search

Media contacts

Related links
- [T Analyst support center
+ Investor relations
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Capabilities

+ Press release + Contactis) information
4 Related XML feeds

ARMONK, N.Y. and CHICAGO - 28 Jul 2009: IBM (NYSE: [EM) and SPSS Inc. (Wasdag: SPSS)
today announced that the two companies have entered into a definitive merger agreement for
IBM to acquire SPSS, a publicly-held company headguartered in Chicago, in an all cash

transacti t ganrice O/sfare, resyltinin a total cash consideration in the merger of
approxi Iyﬁs bilﬁTh sIt;I:i 5 T‘IF’SS shareholder approval, applicable
regulat CRS, ath :Io Ilom nitions. It is expected to close laterin
the second half of 2009.

This acquisition is expected to further expand |BM's Information on Demand (100 software
portfolio and business analytics capabilities, including the range of offerings available through
IBM's recently-announced Business Analytics and Optimization Consulting organization and
network of Analytics Solution Centers. The acquisition is also expected to strengthen IBM's
Information Agenda initiative, which helps companies turn information into a strategic asset.

As companies attempt to control costs and use resources more wisely, IDC estimates that the
worldwide market for business analytics software will swell to $25 billion this year, growing 4%
over 2008.(1)
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ﬁ Facebook
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(@ Linkedin

Document options
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Getting Started...

SPSS Data File (*.SAV)

(R Table 151 Input sav [DstaSet1] - IBM SPSS Staistcs Data Editor EEE]
Fle ESl View Data Translom Analze Graphs Ubilles Addons Window Help

SHSE bIl i 8 BoFE 400 %

| Visible: 8 of 8 Variables

number | sex | famiir | jusage | ialtiude | tatttude | ishopping | ibanking | iusagegr | var ar var var war var var

1 1 1 7 1 7 6 1 1 2.00
2 2 2 2 2 3 3 2 2 1.00
3 3 2. 3 3 4 3 1 2 1.00
4 4 3 T 5 00
. Variables (columns);
] [} 2 4 § 4 1 2 00
7 7| 2 2 2 4 5 2 2 1.00
L] 8 2 3 6 5 4 2 2 2,00
9 9 2 3 6 & 4 1 2 2.00
0 0 1 9 15 7 L 1 2 200
1 1 2 4 3 4 3 2 2 1.00
2 12 2 5 4 & 4 2 2 1.00
3 13 1 1 9 & 5 2 1 2.00
4 “ 1 1] a 3 2 - 2 2 2,00
15 15 1 2 1.00
+ « :Data (Matrix) : = Cases (rows
17 17 1 & 9 5 3 1 1 2,00
18 18 1 4 4 5 4 1 2 1.00
19 19 1 7 " & 6 1 1 200
20 20 2 6 & 6 4 2 2 200
2 2 1 6 9 4 2 2 2 200
2 2 1 5 5 5 4 2 1 1.00
23 pc} 2 3 2 4 2 2 2 1.00
24 2 1 7 15 & 6 1 1 200
25 2% 2 1 1] 5 3 1 2 2.00
26 % 1 & 13 & 6 1 1 2.00
n 27 2 5 4 5 5 1 1 1.00
Fl 23 2 4 2 3 2 2 2 1.00
23 29| 1 4 4 5 3 1 2 1.00
30 30 1 3 3 7 5 1 2 1.00
n

»

k]

:

35
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1BM SPSS Stalistics Processar Is ready
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Getting Started...

SPSS Output File (*.SPV)

¥@ “Cutputl [Documentl] - [BM SPSS Statistcs Viewsr
File EGt View Dala Transform  Insen  Formal Analge  Graphs  UNINES  AGC-ns

E=E=]

wndew _Help
=1 IR e IO EPRs»H ¢ +— BB " T2
s “F"’,‘mm.s + Frequencies

T e

T'a Notes: [DataSet1] D: tzels\Dropl TON\EBC4080.2011.2012.BP2\PPT\SPSS FF\Table 15.1 Input.sav

L[ Active Dataset

ia Stabshics

Fi-pon Statistics

. Output
el

sox
ETTEs
Froguancy | Percent | Valig Percont |~ Percent
T e R B ED
Female 5| 500 500 1000
C\ N Total 30 | 1o0n 1000
jutiine

i3 5755 Statistes Processor s eadr | ||




Getting Started...

SPSS Syntax File (*.SPS)

S S

FHO M e~ LA B PO 20 R MEE 5 00 BB — =

Syntax

FREQUENCIES 1 |/|FREQUENCIES VARIABLES=sex
2 Ol /ORDER=ANALYSIS
ar

SHE M e ~

FREQUENCIES

a1 48

E FREQUENCIES VARIABLES=sex
| /ORDER=ANALYSIS.
4

1
2
E

Outlihe

\U

IBM SPSS Stabstics Processoris ready In3Col 0

| Q



SPSS Data Files...

SPSS Data File (*.SAV)

(&3 Table 151 Input sav [DataSet1] - 1BM SPSS Statistics Data Editor EE=]
Flle E View Data Transform Analze Graphs LUbilles Addons Window Help
SHS M-~ BALA R EYE BALT 4209 %
| Wisible: of 9 Variabies:
number | sex | famiisr | usage | ialttude | ftallitude  ishopping ibanking | iusegegr | var | var ar var var ar var var ar | v
1 1 1 T 6 1 1 2.00
2 2 2 2 2 3 3 2 2 1.00
3 3 2. 3 3 4 3 1 2 1.00
4 4 3 T 5 00
= Variables (columns):
1 12 _ _ _
7
: R ; 29 29 1 4 4
9 9 2 3
C— : 30 30 1 3 3
" 2 4
12 2 5 3'1
13 1 6
- I 32 . ;
T S B B Variable View
18 18 1 4
19 19 1 7 34
20 20 2 11
2 1 3
23 2 3
: =
7 i 2 5
28 2 2 4 38 __
- 3 [
n
:
M
E3 I
=
El
k) =
N 13
—
[ |BM SPSS Statstics Processor s ready [




Alte ‘R 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.)

AV vV vV vVVvYyVvYyYVvVYVYVYY

Maastricht University


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

Alte ‘R native...

http://cran.r-project.org

The R Manuals
edited by the R Development Core Team.

The following manuals for R were created on Debian Linux and may differ from the manuals for Mac or Windows on platform-specific pages, but most parts will
be identical for all platforms. The correct version of the manuals for each platform are part of the respective R installations. The manuals change with R, hence we
provide versions for the most recent released R version (R-release). a very current version for the patched release version (R-patched) and finally a version for the

CRAN ) - e i .
Mirrors forthcoming R version that is still in development (R-devel).
M Here they can be downloaded as PDF files. EPUB files, or directly browsed as HTML:
Task Views
Search
Manual R-release R-patched R-devel
About R
R Homepage An Introduction to R is based on the former "Notes on R", gives an
The R Journal introduction to the language and how to use R for doing statistical analysis HTML |PDE |[EPUB HTML |PDF |[EPUB HTML | PDF | EPUB
and graphics.
Software
M R Data Import/Export describes the import and export facilities available HTML | PDF | EPUB  HTML | PDF |EPUB  LITML | PDF | EPUB
R Binaries either in R itself or via packages which are available from CRAN. HIML |EDF|EPUB HTML|PDF|EPUB HTML | PDF | EPUB
Packages
Other R Installation and Administration HTML | PDE |[EPUB HTML |PDE |EPUB HTML | PDE | EPUB

Documentation

FAQs
Contributed

Maastricht University

‘Writing R Extensions covers how to create your own packages, write R help
files, and the foreign language (C, C++, Fortran, ) interfaces.

A draft of The R language definition documents the language per se. That
is, the objects that it works on. and the details of the expression evaluation
process, which are useful to know when programming R functions.

HTML | PDF | EPUB

HTML | PDE | EPUB

HTML | PDF | EPUB

HTML | PDE | EPUB

HTML | PDF | EPUB

HTML | PDF | EPUB
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Alte ‘R native...

https://www.statmethods.net/

: ick-R
@ Sl: IDcataCamp

SITE CONTENTS

About Quick-R

Learning R

Correlations Among Auto Charactenistics Who Survived the Titanic?
R Tutorial i s 2™ .

‘ = o ] £

R Interface 1
Data Input . =
Data Management & $
Statistics

Fomale

. NN
Advanced Statistics NN\ 7]

Graphs

Ris an elegant and comprehensive statistical and graphical programming language.

Advanced Graphs Unfortunately. it can also have a ste ng curve. | created this website for both

current R users, and experienced users of other statistical packages (e.g., SAS, SPSS.
ABOUT THIS SITE Stata) who would like to transition to R. My goal is to help you quickly access this

language in your work.
Site Caontente

% Maastricht University


https://www.statmethods.net/

Alte "X native...

https://www.jstatsoft.org

of Statistical Software

Home | Instructions for Authars |JS’S Style Guide I Editorial Board I Reagister Current Volume | Archives | Search

OPEN JOURNAL SYSTEMS
Home > Vol 70 (2016) —

Joumnal Help

Established in 1996, the Journal of
Statistical Software publishes articles,
book reviews, code snippets, and
software reviews on the subject of
statistical software and algorithms. The
contents are freely available on-ine

Recent Publications
USER

Articles Usermame
missMDA: A Package for Handling Missing Values in Muttivariate Data FDF Passward

For both articles and code snippets the %me R a Ffe’"e’“"e' me
source code is published along with the| b Login

:’“5' Statistcal software is the key GMCH: Unsupervised Clustering and Meta-Analysis Using Gaussian Mixture  PDF

ink between statistical methods and / CRE NOTIFIGAT IONS
their appiication in practice. Software that makes this link is the province of the o foge®

journal, and may be realized as, for instance, tools for large scale computing, Anders Ellern Bilgrau, Poul Svante Eriksen, Jakob Guiddahl Rasmussen, ® view
database technology, deskiop computing, distributed systems, the World Wide Hans Erik Johnsen, iaren Dybkaer, Martin Boegsted ® Subsaibe

Web, reproducible research, archiving and documentation, and embeddad

systems. We attempt to present research that demonstrates the joint evolution of  Suantie-Based Spectral Analysis in an Objsct-Oriented Framework anda  PDF

computational and statistical methods and techniques. Implementations can use Reference Implementation in R: The guantspec Package JOURNAL CONTENT
languages such as C, C++, S, Fortran, Java, PHP, Python and Ruby or Tobias Kley Search
environments such as Mathematica, WATLAB, R, S-PLUS, SAS, Stata, and |
KLISP_STAT bartMachine: Machine Learning with Bayesian Additive Regression Trees  FDF

Adam Kapelner, Justin Bleich Search Scope

TMB: Automalic Differentiation and Laplace Approximation PDF
Announcements T ———— - o s |
Kasper Kristensen, Anders Nieksen, Casper W. Berg, Hans Skaug, Bradley
New JSS server 1. Bel Browse
- .
The Journal of Stafistical Sofwars moved to & new sarver basad CircHINTSR. /n R Package for the Statistical Analysis of Circular, Mulivariate PDF . :’ ':5“(':
on Open Journal Systems (015, http:ifpkp.sfu.calojs/) which not Circular, and Spherical Data Using Nonnegative Trigonometric Sums By Author
only hosts published software/manuscripts but also provides a full e ® By Tite

Juan José Fernandez-Durén, Waria Mercedes Gregorio-Dominguez
editorial system. Thus, all submissions, reviews, etc. can now be < 5

% Maastricht University
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Alte ‘R native...

https://www.r-bloggers.com

&

Maastricht University

e | s | 5 |ty | romn | 2y -

WELCOME!

N
I'\ -bloggers

R news and tutorials contributed by (573) R bloggers

Exploring Spatial Patterns

O == gnd Coexistance

Here you will find daily
news and tutorials about
R. contributed by over 573
bloggers

There are many ways o
follow us -

By e-mail:

Your e-mail here

Subscribe

30179 |readers

EY FECOSURNER

On Facebook-

R blog.
34K likes

Il Like Page

Be the first of your friends
tolike this

i LeR

If you are an R blogger
‘yourself you arc iavited to
add your own R content
feed to this site
(Non-English R bloggers
should add themselves-
here)

June 11, 2016

By grumble10

Nesss = o (Vs Nosh = Ny w o+ (1= Ny~ « 32| Today is a rainy day and I had to drop
my plans for going out hiking, instead T
continued reading “Self-Organization in Complex Ecosystems” from Richard
Solé and Jordi Bascompte. As T will be busy in the coming weeks with spatial
models at the iDiv summer school T was closely reading chapter three on spatial

Balancing a useResearch —

centrifuge Usage Analytics

e for R Functions,
[ Pt.1

- = By data_steve

T saw this cute little paper on arkiv n\ ! 6
about balancing a centrifuge: Peil & = I LYy
Hauryliuk (2010) A new spin on -~ )
spinning your samples: balancing &

rotors in 3 non-trivial manner _ fia T

useResearch This is the main part of
the proposal Tyler Rinker and T
submitted to the first ISC call for
proposals by the R-Consortium. Our
next...

o |

‘Search & Hit Enter |

RECENT POPULAR POSTS

Interactive maps and charts in R
Radial bar charts in R using Plotly

Introduction to R for Data Science - Session 7
[Multiple Lincar Regression Model in R +
Categorical Predictors, Partial and Part Correlation]

MOST VISITED ARTICLES OF THE WEEK

R Passes SAS in Scholarly Use (finally)
. How to write the first for loop in R,
. What are the Best Machine Learing
Packages in R?
Instatling R packages
R totorials
Predictive Bookmaker Consensus Model for
the UEFA Euro 2016
7. In-depth introduction to machine learning in
15 hours of expert videos
8. Using apply, sapply, lapply inR
9. Free e-book: Exploring Data Science

w o

o

SPONSORS

ARL

EFFECTIVE APPLICATIONS of THE R LANGUAGE
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Alte <R native...

https://stackoverflow.com

&

Maastricht University

N

stackoverflow

Stack Overflow is a community of 4.7 Join the Stack Overflow community to:
million programmers, just like you,

helping each other. @

Join them; it only takes a minute:

Ask programming Answer and help

questions your peers

I T I )

Q

Get recognized for your
expertise

Obtaining outlier and collinearity diagnostics from the svyglm function in R

(D CARRYYOURCODEFORWARD b

Watch Here a

A, !ambusy with a simulation study for my PhD where | am comparing output generated from ordinary
least squares, weighted least squares and survey-weighted least squares regression applied to a
1 stratified two-stage cluster sample. I've used influence.measures(), vif() and colldiag() on the ordinary
least squares and weighted least squares regressions, but cannot find a clear answer as to how the
v same diagnostics can be obtained for svygim(). Can these measures be obtained in R and if so, how?

Software Guides and examples from Intel can help &

r

asked May 28 '15 at 10:01

E(é‘% se‘ﬂ;a Luus

share improve this question

asked 1 yearago

viewed 44 times

Looking for a job?

ALGORITHM DEVELOPER (m/f)
Belvilla 9 A

eriands

data-science artificial-intelligence

Principal Analyst, Prognostic Health
Monitoring
Abbott Talent Acquisition 9 Lake Forest, IL

bioinformatics  statistics

Softwareentwickler C++ (m/w) fiir Susteme
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Alte ©

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

s
'idre Institute for Digital Research and Education

native...

UCLA

Search this website ...

HOME SOFTWARE v RESOURCES v SERVICES ¥ ABOUT US

DONATE

Classes and Seminars
Learning Modules
Frequently Asked Questions
Code Fragments (Advanced

Statistical Analyses

Data Analysis Examples
Textbook Examples (see also Stat Books for Loan on R)
Downloadable Books on R

Important Links

How can | get R? Where can | run R?
Installing, Customizing, Updating R
Documentation for R packages organized by topical domains

Have you seen?

% Maastricht University

Class Notes: Introduction to R
Step-by-step instructions to analyze major public-use survey data sets with R by Anthony Damico
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Getting ‘R

» 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/)

% Maastricht University
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Getting (R ...

https://www.r-bloggers.com/installing-r-on-os-x/

M
I" -bloggers

R news and tutorials contributed by (750) R bloggers

WELCOME!

W Follow @rbloggers (RIS

Here you will find daily
news and tutorials about
R. contributed by over 750
bloggers.

There are many ways to
follow us -

By e-mail:

Your e-mail here

Subscribe

49720 readars

6% FEEDELURNER

On Facebook:

R R blog...

T4K likes

i Like Page

Be the first of your friends
to like this

If you are an R blogger

% Maastricht University

Installing R on OS X

Octy

By hrbrmstr

(i e L s R oo

[(This article was first published on rud.is » R, and kindly conmbuted to R bloggers) |

I 'was in a conversation with an academic colleague (wicked smart dude) and the
subject of installing R came up (NOTE: this will happen to you, too, if you ever
have the misfortune to have a face-to-face convo with me :-). They noted that
getting up and running with R was not as seamless as one would like it to be and,
to be honest, T have to agree, especially after typing the rest of this post out.

er 20, 2015

I recently had a similar experience helping folks who use Windows get R &
RStudio up and running and that’s even more of a nightmare, especially if you
do not have Administrator privileges (or, perhaps I just scare easily).

Prior to these experiences, I never really stopped to consider just how less
friendly the installation process of R 1s when compared to Excel, Tableau or
other apps one might use for data analysis and visualization Hopefully this will
becomre a top priority for the R Consortium.

Since this colleague uses OS X, T offered to put together instructions for how to
get R & RStudio installed and finally had 5 minutes to crank out a blog post to
help the broader community with the information.

SEARCH R-BLOGGERS

Custom Search \:I

RECENT POPULAR POSTS

future.apply - Parallelize Any Base R Apply Function
Let R/Python send messages when the algorithms are
done training

A primer in using Java from R - part 1

Forecasting my weight with R

Why R 2018 Winners

MOST VISITED ARTICLES OF THE WEEK

- How to write the first for loop in R.
Installing R packages

Using apply, sapply, lapply inR

R — Sorting a data frame by the contents of a
column

How to perform a Logistic Regression in R
How to Make a Histogram with Basic R
Tutorials for learning R

How to Make a Histogram with ggplot2
Creating Slopegraphs with R

s

e
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&

native...

@R RGui ( t
@ File Edit

R wversion 3.5.1 (2018-09-02) -- "Feather Spray"”
Copyright (C) 2018 The R Youndation for Statistical Computing
Placform: x86_64-wé4-mingw3}/x€4 (€4-bic)

R 1s free software and comes wixh ABSOLUTELY NO WARRANTY.
You are welcome to rediscribute under certain conditions.
Type 'license()' or 'licence()' foXdistribution details.

Natural language support but running \{n an English locale

R is a collaborative project with many contgibutors.
Type ‘contributors()' for more information a
‘citacion()' on how to cite R or R packages ingublications.

Type 'demo()' for some demos, 'help()' for on-line \gelp, or
'help.start()' for an HIML browser interface to help.
Type 'g()' to quit R.

> R Console

Maastricht University
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Alte (R native...

QR RGui (64-bit) - [Untitled - R Editor]
(R File Edit Packages Windows Help

Type here....

% Maastricht University

R Editor
File — New Script
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Misc Packages Windows Help

R Editor
File — Save

P> Maastricht University

felfEE=]

@ R Consale f=lf@]=]

R version 3.5.1 (2018-07-02) -- "Feather Spray"
Copyright (C) 2018 The R Foundation for Statistical Computing
Platform: x86_64-wé4-mingw32/x64 (64-bit

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.
Natural language support but running in an English locale
a collaborative project with many contributors.
‘contributors()' for more information and
‘citjtion() ' on how to cite R or R packages in publications.
emo () ' for some demos, ‘help()' for on-line help, or

‘help.3tart()' for an HIML browser interface to help.
)' to quit R.

R Console
File — Save Workspace
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native...

R RGui (64-bit) - [R Console]

R File Edit View Misc Packages Windows Help

> load("Ci\\Users\\M,Wetzels\\Desktop\\SEM.R\\PPT\\Material=s\\R\\PPT.RData")
> 1=()
[1] "Data.0l1l.PPT" "Mediation™ "Moderation™
> Data.01.PPT
gl g2 g3 g4 g5 gé g7 gf g9 gl0 gll gi2 PEU FUO ATT INT

1 3 3 3 4 4 5 5 4 & 4 4 4 3.000000 4.333333 4.333333 4.000000
2 2 3 3 2 2 3 3 1 2 5 5 3 3.000000 2.333333 2.000000 4.333333
3 2 2 2 3 3 4 3 2 3 5 4 5 2.000000 3.333333 2.666667 4.666667
4 6 6 6 ¢4 5 5 7 7 7 & 5 5 6.000000 4.666667 7.000000 5.333333
5 3 4 3 2 2 3 3 2 3 5 3 2 3.333333 2.333333 2.666667 3.333333
13 111 3 3 4 2 1 3 3 3 3 1.000000 3.333333 2.000000 3.000000
7 4 5 4 3 3 4 5 3 4 5 4 5 4.333333 3.333333 4.000000 4.666667
8 3 3 3 3 3 4 4 3 3 4 2 2 3.000000 3.333333 3.333333 2.666667
9 5 5 4 2 2 3 5 4 5 5 1) 4 4.666667 2.333333 4.666667 4.666067
10 5 4 5 2 3 4 4 3 4 5 4 4 4.666667 3.000000 3.666667 4.333333
11 5 6 5 3 3 3 4 3 3 5 5 5 5.333333 3.000000 3.333333 5.000000
1z 5 5 & 4 4 5 5 5 4 4 4 4 5.333333 4.333333 4.666667 4.000000
13 4 4 4 3 4 4 5 5 5 4 3 4 4.000000 3.666667 5.000000 3.666667
14 5 4 4 4 5 5 & 5 5 5 3 4 4.333333 4.666667 5.333333 4.000000
15 4 5 4 4 4 4 5 4 5 5 5 4 4.333333 4.000000 4.666667 4.666667
16 4 5 5 4 4 5 4 2 3 2 2 3 4.666667 4.333333 3.000000 2.333333
17 2 2 2 4 4 4 4 3 4 5 3 4 2.000000 4.000000 3.666667 4.000000
is 3 3 4 5 5 5 5 3 & 5 3 3 3.333333 5.000000 4.000000 3.666667
13 4 4 4 5 5 & 5 4 5 5 5 5 4.000000 5.333333 4.666667 5.000000
20 3 4 3 4 5 5 4 3 3 5 3 3 3.333333 4.666667 3.333333 3.666667
21 2 2 2 3 2 3 4 4 4 4 3 3 2.000000 2.666667 4.000000 3.333333
2z 4 4 5 3 4 4 & 5 & 5 4 5 4.333333 3.6066667 5.666667 4.6666067
23 3 3 3 2 2 4 4 3 ¢ 4 3 3 3.000000 2.666667 3.666667 3.333333
24 2 3 3 3 4 4 4 3 3 2 3 3 2.666667 3.666667 3.333333 2.666667
25 3 3 3 3 4 4 6 5 & 4 3 3 3.000000 3.666667 5.666667 3.333333
26 5 5 4 5 5 &5 7 5 & 5 1) 5 4.666667 5.000000 €.000000 5.000000
27 4 4 4 5 & 5 4 2 3 5 3 3 4.000000 5.333333 3.000000 3.666667
28 5 5 5 2 3 3 4 3 3 2 3 3 5.000000 2.666667 3.333333 2.666667
29 3 4 4 4 5 5 4 2 4 4 4 4 3.666667 4.666667 3.333333 4.000000
30 4 4 4 5 4 5 4 4 3 4 4 4 4.000000 4.666667 3.666667 4.000000
31 5 5 4 5 5 & 5 4 & & 4 5 4.666667 5.333333 4.333333 5.000000

% Maastricht University



Alte ‘R native...

R File Edit View Misc Packages Windows Help NEE
> 1s3()
[1] "Data.01.PPT" "Mediation” "Moderation"
> cor(Data.02.PET)
Error in is.data.frame(x) : object 'Data.02.PPT' not found
> cor(Data.0l.PPT)

q1 q2 q3 as as a6 a7 q8 q9 a10 g1l q12 PEU PU aTT INT
gl 1.0000000 0.8097975 0.8138406 0.2930891 0.3428762 0.3247076 0.3972089 0.3653393 0.3304451 0.2589751 0.3152825 0.3138578 0.9328149 0.3439444 0.4139683 0.3257088
g2 D0.B097975 1.0000000 0.8166044 0.3060620 D.3243314 0.3472221 0.3690113 0.3518016 0.3464314 0.2588477 0.3161738 0.3141935 0.9346877 0.3498104 0.3830650 0.3260625
g3 0.8138406 0.5166044 1.0000000 0.3239042 0.3529852 0.3680337 0.3736317 0.3532527 0.3557382 0.2689082 0.3338670 0.3201764 0.9396350 0.3739597 0.3886151 0.3384005
g4 0.2930891 0.3060620 0.3239042 1.0000000 0.8009082 0.79706%8 0.2921024 0.2462745 0.3006136 0.3145539 0.4183382 0.4015143 0.3291739 0.9272086 0.3014053 0.4142796
g5 0.3428762 0.3243314 0.3529852 0.8009082 1.0000000 0.8116305 0.2979363 0.2597337 0.3236039 0.3231403 0.3839118 0.3765244 0.3636331 0.9356141 0.3165713 0.3981133
g6 0.3247076 0.3472221 0.3680337 0.7970698 0.8116305 1.0000000 0.2478376 0.2426744 0.2686053 0.3321825 0.3861757 0.3707145 0.3709435 0.9334255 0.2725093 0.4008660
g7 0.3972089 0.3690113 0.3736317 0.2921024 D.2979363 0.2478376 1.0000000 0.8026353 0.8059340 0.2570709 D.3164261 0.3369713 0.4058197 0.2995601 0.9369643 0.3331362
g8 0.3653398 0.3518016 0.3532527 0.2462745 0.2597337 0.2426744 0.8026353 1.0000000 0.7732401 0.2332786 0.2897454 0.3177918 0.3811711 0.2678096 0.9230840 0.3072647
g9 0.3904451 0.346431%4 0.3557382 0.3006136 0.323603% 0.2686053 0.8059340 0.7732401 1.0000000 0.2726496 0.3677583 0.3916562 0.3829120 0.3133535 0.9262602 0.3756716
q10 0.2589751 0.2588477 0.2689082 0.3145539 D.3231403 0.3321B25 0.2570709 0.2332786 0.2726496 1.0000000 D.6B10155 0.6744540 0.2803795 0.3469233 0.2740098 0.8965442
g1l 0.3152825 0.3161738 0.3338670 0.4183882 0.3839118 0.3861757 0.3164261 0.2897454 0.3677583 0.6810155 1.0000000 0.7859497 0.3441139 0.4246864 0.3493083 0.B996885
g12 0.3138578 0.3141935 0.3201764 0.4015143 D.3765244 0.3707145 0.3369713 0.3177918 0.3916562 0.6744540 0.7859497 1.0000000 0.3378509 0.4105496 0.3757832 0.B989238
PEU 0.9328149 0.9346877 0.9396350 0.3291739 0.3636331 0.3709495 0.4058197 0.3811711 0.3889120 0.2803795 0.3441139 0.3378509 1.0000000 0.3807257 0.4221206 0.3528830
PU 0.3439444 0.3493104 0.3739597 0.9272086 0.9356141 0.9334255 0.2995601 0.2678096 0.3193535 0.3469233 0.424636¢ 0.4105496 0.3807257 1.0000000 0.3184720 0.4337164
ATT 0.4139689 0.3830650 0.3886151 0.3014059 0.3165713 0.2725093 0.9369643 0.9230840 0.9262602 0.2740098 0.3498089 0.3757832 0.4221206 0.3184720 1.0000000 0.3649072
INT 0.3257088 0.3260625 0.3384005 0.4142796 0.3981133 0.4008660 0.3331362 0.3072647 0.3756716 0.8965442 0.8996885 0.8989238 0.3528830 0.4337164 0.3649072 1.0000000

> cor(Data.01.PFT[,13:18])
PET PU ATT INT

PEU 1.0000000 0.3807257 0.4221206 0.3528830
PU 0.3807257 1.0000000 0.3184720 0.4337164%¢
ATT 0.4221206 0.3184720 1.0000000 0.3648072

1.0000000

INT 0.3528830 0.4337164 0.3643072
>

P Maastricht University



Alte (R native...

&

IR RGui (64-bit) - [R Console]

Edit View Misc Packages Windows Help

y (Hmisc)
(z2s.matrix (Data.01.PPT[,1
FEU PU ATT INT

PEU 1.00 0.38 0.42 0.35
PU ©0.38 1.00 D0.32 0.43
ATT 0.42 0.32 1.00 0.36
INT 0.35 0.43 0.36 1.00
n= 439
P

FEU PU ATT INT
PEU o 0 Q
BU Q o] Q
ATT 0O Q a

Maastricht University
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Alte (R native...R Commander (GUI)

¢ R Commander
File Edit Data Statistics Graphs Models Distributions Tools Help

@ Data set: | || <No active dataifbl / Editdataset | |[©) View dataset| Modek | X <No active model>

R Script R Markdown

Output

L Submit

Maastricht University

AV
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Alte & native...R Studio (GUI)

File Edit Code View Plots Session Build Debug Profile Tools Help

.0y - A Gototileny ~ addins - ) project: (None) =
@ maps.NLR - Environment  History  Connections -
Sourceonsave | O ' ~ +Run | %% & Sourca ~ # [ | ‘7 mportDataset - | & Grid -
; T:Fﬂ’yigw °§Z) ~ 7k Global Environment +
ibrary(ggmay
2 Jjorarycasnap N
4 Tibrary(mapdata)
5
6 woRLD<-map_data("worldnires") Evionment s et
7 Plc-ggplot() + geom_polygon(data -woRLD, aes(x=long, y = lat, group = group), fill="steelblue3") + s emey
& coord_fixed(1.25)
9
10 PTs <- data.frame(
11 Tone €(5.6910, 24.9458),
12 lat = c(50.8514, 60.1921)
13 names = c("waastricht”, "Helsinki"),
14 stringsAsFactors — FALSE
15
16
17 Pl +
18 geom_point(data - PTS, aes(x = long, y = Jat), calor = "black”, size - 5) +
19  geom_point(data = PTs, aes(x = long, y = lat), color = "red”, size = 4)
20
21
22 NL<-map_data("worldwires”, c("Netherlands”, "Germany”, "selgium"))
23 P10<-ggplot() + geom_polygon(data=nL, aes(x=long, y = lat, group = group), fill="steelblue3”, color="white") +
24 coord_fixed(1.5)
25
26 pTs < data.frame(
27 long - 5.6910, v
2 < > Files Plots Packages Help Viewer ==
11| fop Level * R Seript = 3 Export ~
Console ~/ =0
R version 3.5.1 (2018-07-02) -- "Feather spray”

copyright (C) 2018 The R Foundation for statistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()' or "licence()’ for distribution details.
R is a collaborative project with many contributors.

e "contributors()’ for more information and
“citation()’ on how to cite R or R packages in publications.
Type "demo()’ for some demos, 'help()’ for on-line help, or
“help.start()* for an WML browser interface to help.
Type 'q()’ to quit R.

>

% Maastricht University



Getting @

» https://www.rstudio.com/

&

Maastricht University

©studic

Products

Resources

Welcome to RStudio - Open source
and enterprise-ready professional
software for R

Download RStudio

Powerful IDE for R

RStudio IDE is a powerful and
productive user interface for
R. It’'s free and open source,
and works great on Windows,
Mac, and Linux.

shinyapps.io Login

[Xelelo)

R Packages

Our developers and expert
trainers are the authors of
several popular R packages,
including ggplot2, plyr,
lubridate, and others.

Pricing About Us Blog

o

Bring R to the web

Shiny isan elegant and
powerful web framework for
building interactive reports
and visualizations using R —
with or without web
development skills.

Learr
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R and

Open for Innovation

KNIME

» https://www.knime.org/

&

Maastricht University

R Source (Table)

R Learner
g W
Partitioning (] " RPredictor
y o > learn decision tree
Pl
a [ ]
Node 8 predict model
R Snippet

L

Use R port type to branch R workspaces

R View (Workspace)

Table to R y

y L]
—P» R I—Q plot
° "R View (Workspace)
Node 21 ™ _*
L ]
boxplot
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Mo «Q e...

Using

for Introductory
Statistics

John Verzani

@ Taylor & Francls
T by

% Maastricht University

AnR

COMPANION

toAPPLIED
EGRESSION

Edmon

John Fox
Sanford Weisberg
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Mo Q e...

* Competer Sclonce and Data Analysis Series

R Graphics

Paul Murrell

% Maastricht University

Hadley Wickham
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Mo ‘R e...

Latent Variable
Modeling Using R

A Step By Step Guide

A. Alexander Beaujean

% Maastricht University

PLS Path Modeling
with R

Gaston Sanchez

Www.gastonsanchez.com

http://gastonsanchez.com/PLS_Path_Modeling_with_R.pdf
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Mo ‘R e...

Chapman & Hall/CRC Biostatistics Series

Applied
Meta-Analysis
with R

Ding-Geng (Din) Chen
Karl E. Peace

% Maastricht University

Springer Texts in Stotisties®

Andrzej Gatecki
Tomasz Burzykowski

A Step-by-step Approach

@ Springer
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Mo@ e...

A Ohri

R for Business
Analytics

% Maastricht University

 Marketing

Research and
Analytics
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&

e...

Matthew L. Jockers

Text Analysis with
R for Students of

Literature

Maastricht University
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IBM SPSS @ and ‘R

» SPSS is developing into an integral analysis platform

» Python Essentials A
» R Essentials Q

% Maastricht University
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IBM SPSS @ and ‘R

https://github.com/IBMPredictiveAnalytics/R Essentials Statistics/wiki

&

SPSS 25
R 3.3

Maastricht University

Downloading and installing the ibm spss
statistics r Configuration extension

1. Start the IBM SPSS Statistics client on your workstation, and then open the Extension Hub dialog
(located under the “Extensions” menu).

# = [ A 9%

at-toea Bundle...
Custom Dialog Builder for Extensions
Utilities | 2
PowerLaw

1-

70


https://github.com/IBMPredictiveAnalytics/R_Essentials_Statistics/wiki

IBM SPSS @ and ‘R

https://github.com/IBMPredictiveAnalytics/R Essentials Statistics/releases

L IBMPredictiveAnalytics / R_Essentials_Statistics @Watch 11| %Star 10 | ¥Fork 5
<> Code Issues 4 Pull requests 0 Projects 0 Wiki Insights
E:I - Dismiss
Be notified of new releases

Create your free GitHub account today to subscribe to this repository for new releases and build
software alongside 28 million developers

R Plug-in for Statistics Subscription
26.0
o Q?DTUSE i whujiazhong released this on Jul 16
v Assets 3
(T STATS_R35_CONFIGURATION spe 261 MB

[E) Source code (zip)

[E) Source code (tar.gz)

R Plug-in for Statistics Subscription

% Maastricht University
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https://github.com/IBMPredictiveAnalytics/R_Essentials_Statistics/releases

&

and R

é—% Summary.R5P55.sps - IBM 5P55 Statistics Syntax Editor

IBM SPSS

File  Edit VWiew Data Transform  Analyze  DirectMarketing Graphs  Ulilities Add-ons Run  Tools Window  Help

SRl 3L H PO 900 & =25 B

B A7 00 BB M — o

1 * Encoding: UTF-8
2 *R SPSS
BEGIN PROGRAM 3
END PROGRAN. 4 [J|BEGIN PROGRAM R.
al # Pull the data into a data frame
g testData = spssdata.GetDataFromSPS5()
7
8 # Take a look
&l print(testData)
10
11 # Summary
12 summary(testData)
13
14 PCI[END PROGRAM.
15
116
17

% Maastricht University



IBM SPSS @ and ¢

&

ﬁ *Qutput2 [Document2] - IBM SPSS Statistics Viewer

File  Edit View

Data

Transform  Insert Format  Analyze  Direct Marketing  Graphs  Utilittes  Add-ons  Window  Help

SHEa8 dE e

LI 00 EFiR=»

B & output
“+[FlLog

Maastricht University

* Encoding: UTF-8.
* R SP33

BEGIN PROGREM R.
# Pull the data into a data frame
testData = spssdata.GetDataFromSPSS ()

# Take a look
print (testData)

# Summary

summary (testData)

END PROGREM.

number sex familiar iusage iattitude tattitude ishopping ibanking iusagegr

1 1 1 T 14 7 & 1 1 2
2 2 2 2 2 3 3 2 2 1
3 3 2 3 3 4 3 1 2 1
4 4 2 3 3 7 5 1 2 1
5 5 1 7 13 7 7 1 1 2
& & 2 4 & 5 4 1 2 2
7 7 2 2 2 4 5 2 2 1
g g 2 3 & 5 4 2 2 2
9 9 2 3 ] & 4 1 2 2
10 10 1 HalN 15 7 ] 1 2 2
11 11 2 4 3 4 3 2 2 1
12 12 2 5 4 & 4 2 2 1
13 13 1 & 9 & 5 2 1 2
14 14 1 6 -3 3 2 2 2 2

73



IBM SPSS @ and ‘R

Read Data from SPSS

f spss pata
library(foreign)

D.00 =- read.spss("Table 15.1 Input.sav"”, use.value.labels=FAL5E, to.data.frame=TRUE)}

Tibrary(Rcmdr)

[T = R, [ S R N

% Maastricht University
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IBM SPSS @ and ¢

Read Data from SPSS

@@ R Commander
File Edit | Data Statistics Graphs Maodels Distributions Tools  Help

New data set...
@ Da Ficata s da‘l.asei||@\ﬁewdataset| Model: | £ <Mo active model»
Load data set...

R Script R Merge data sets...

Data in packages L4 from SPSS data set...
Active data set 4 from SAS xport file...
Manage variables in active data set * from Minitab data set...
from STATA data set...

from Excel file...

% Maastricht University



IBM SPSS @ an

Import Dataset

MName Input File

| Table.15.1.Input
| 1,1,7,14

Environment | Histt  eading @Yes ONo

& 3 ,_"lepor_ Separator Comma -
] Global Environme
Data |
@Table.15.1.T

Decimal Period A

Quote Double quote (") -

[“IStrings as factors

AR R D 00 T R
L e e e

Data Frame

7..number s
undefined 1
undefined 2
undefined 2
undefined z
undefined 1
undefined 2
undefined 2
undefined z
2
1
2
2
1
1
1
2

o
3
-
=1
-
o
a

iusage attitude tatia

[

undefined
undefined
undefined
undefined
undefined
undefined
undefined
undefined

< >

= =
W00 D s U R O W T

da U D L R e L LR =

3
7
3
4
7
7
5
4
5
&
7
4
&
&
3
5
4

W U W e VTR VT T
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Measurement Level
Malhotra (2010)

NonMetric Data

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

/Fiish
» Ordinal Scale

» Numbers assigned indicate the relative extent to which the subjects possess the

characteristic
/Fiish

B:ﬂ Maastricht University 77



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.

Finish

x g 2 Ratmg onl
» Ratio Scale

to
» Possesses all properties of a nominal, ordinal and interval scale, and a absolute zero
point.

Finish

}g’l }# % / Seconds to
Finish

l’—':ﬂ Maastricht University

78



Measurement Level
Color Coding

Categorical

Nominal

% Maastricht University

* Interval
* Ratio

Stevens (1946)
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RECAP: Measurement Level

Stevens (1946)

"

Maastricht University

SCIENCE

Vol. 103, No. 2684

Friday, June 7, 1946

On the Theory of Scales of Measurement

S. S. Stevens ]
Director, Psycho-Acoustic Laboratory, Harvard University

British Association for the Advancement of

Science debated the problem of measurement.
Appointed in 1932 to represent Section A (Mathe-
matieal and Physieal Sciences) and Section J (Psy-
chology), the eommittee was instructed to consider
and report upon the possibility of “quantitative esti-
mates of sensory events”—meaning simply: Is it pos-
sible to measure human sensation? Deliberation led
only to disagreement, mainly about what is meant by
the term measurement. An ‘interim report in 1938

o £l 1

FOR SEVEN YEARS A COMMITTEE of the

FL IR R | P

by the formal (mathematical) properties of the scales,
Furthermore—and this is of great eoncern to several
of the sciences—the statistical manipulations that ean
legitimately be applied to empirical data depend upon
the type of seale against which the data are ordered.

A CLASSIFICATION OF SCALES OF MEASUREMENT

Paraphrasing N. R. Campbell (Final Report, p.
340), we may say that measurement, in the broadest
sense, is defined as the assignment of numerals to ob-
jeets or events according to rules. The fact that

80



SPSS Data Files: Table 15.1 (Malhotra, 2010)

SPSS Data File (*.SAV) ——
T omina

SHE K Pl S BN | BE Ordinal

Hame. Type Width | Decimals Label Values Missing | Columns Align Measure Role
1 number Numeric. 11 0 Respondent Nu... None None ] # Scale v Input
| =2 sex Humeric " 0 Sex {1, Male) MNene 8 # Scale N In
3 familiar Mumeric. 11 0 Familiarity {1, Very Unf__ 9 8 rs s:als N |n:jt S C aI e
4 iusage Humeric 11 ] Imemet Usage . None MNone 8 # Scale “ Input
5 iattitude Humeric 1 ] Atitude toward ... {1, Very Unf... None 8 & Scale N Input
6 tattitude MNumeric. 1 0 Attitude toward {1, Very Unf _ None 8 # Scale N Input
Table 15.1 Input.sav [DataSetl] - [BM SPSS Stati:
File Edit View Data Transform Analyze Graphs Ulilities Add-ons Window Help
O[5 [Aa]
SHE M ~~ FL.H i B mi QW
| Name || Type || Width ” Decimals || Label ” Values ” Missing ” Columns || Align " Measure ” Role
1 number Numeric " 0 Respondent Nu... Mone Mone 8 = Right '& Scale N Input
2 sex Numeric " 0 Sex {1. Male}...  MNone 8 Right & Scale ™ Input
3 familiar Numeric " 0 Familiarity {1, Very Unf_. 9 8 Right & Scale “ Input
4 iusage Numeric Lhl 0 Internet Usage ... Mone Mone 8 Right & Scale “ Input
5 iattitude Numeric " 0 Attitude toward ... {1, Very Unf._. None 8 Right & Scale N Input
6 tattitude Numeric " 0 Attitude toward ... {1, Very Unf._. None 8 Right & Scale ™ Input
T ishopping Numeric " 0 Internet Shopping {1. Yes} . MNone 8 Right & Scale “ Input
i ibanking Numeric Lhl 0 Internet Banking {1, Yes}... Mone 8 Right & Scale “ Input
9 iusageqr Numeric 8 2 Internet Usage ... {1.00, Light ... Mone 8 = Right & Scale N Input
10
¥»
3%
n
38
L =1 =l
JCI ¥,
D v e
1B SPSS Stalisics Processor s ready

% Maastricht University



Descriptive Statistics... <

T G

Location

Mode Median Mean
Variability

Range Interquartile  Variance (SD)

Range

% Maastricht University 87



Descriptive Statistics...

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

T G

Location

Mode Median Mean

2 3 3.55
(39/11)

% Maastricht University
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Descriptive Statistics...

I G

@ Frequencies @ Descriptives

Q Table 15.1 Input.sav [DataSetl] - IEM SPSS Statistics Data Editor
File Edit View Data Transform Analyze Graphs Ulilities Add-ons Window Help

E L Reports 3 =
=1 = - § | EE5R BB A
i = D_escriptiv[j.‘}statistics P | [E Frequencies... =
| TELEE b Descriptives..
| number || sex Compare Means r AR ishop|
1 1 General Linear Model r -
= BH Crosstabs...
2 2 Generalized Linear Models »
Ratio...
N 3 Mixed Models 3 =
[] P-P Plots...
4 | 4 Correlate 4 T
5 5 e . B o-a Plots...
[ R I A 4

% Maastricht University



Descriptive Statistics...

&

I [ T

@ Descriptives

Descriptive Statistics
M Minimum | Maximum Mean Std. Deviatian
Aftitude toward Internet an 3 7 917 1.234
Walid M {listwize) 30

Sex
Cumulative
Frequency Percent | Walid Percent Percent
Walid  Male 148 50.0 50.0 50.0
Female 14 50.0 50.0 100.0
Total a0 100.0 100.0
Sex
Cumulative
Frequency Percent | Walid Percent Percent
valid  Male 15 50.0 500 f—— 500
Female | e t—a67 | 467 6.7
3 1 33 a3 100.0
Total a0 100.0 100.0

Maastricht University

3: “Out of Range”
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Descriptive Statistics...

T G

Location
Mode Median Mean
factor(X) numeric(X)

factor(X, ordered=TRUE)

% Maastricht University
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Transforming Data

Compute...

4 Table 15.1 Input.ERROR.sav [DataSetl] - [BM SP55 Statistics D ditor -
File Edit View Data _ﬁnsform Analyze G}pn( Utilities  Add-ons  Window  Help

|65

i % . ' Q Compute Variatf6.. (A @ ‘ ﬂ
: | (= . Al
z L] Count Values within Cases...
|62: number |_ Shift Values... ' "
I tattitide ichnnni 1 1 1
1 | number 1 BB Recod o Same Vari—ables../_lt e R d '191” ibanking 1” Iusagegrm"
I into Di - ecoade... :
4 ﬁ Recode into Different Variables... 2 2 100
3 E Automatic Recode... 4 3 1 2 1.00
4 4 [b8 visual Binning 7 5 1 2 1.00
5 8 [ optimal Binning... 7 7 1 1 2.00
6 B Prepare Data for Modeling 3 5 4 1 2 2.00
L T BE RankCases.. 4 5 2 2 1.00
8 = Date and Time Wizard... 5 4 2 2 2100
9 9 I Greate Time Seri 6 4 1 2 2.00
10 10 reate Time Series... 7 6 1 9 200
11 11 = Replace Missing Values... 4 3 9 2 100
12 12 @ Random Number Generators... 6 4 2 2 1.00
13 W@ Run Pending Transforms Ctri+G ] 5 2 1 2.00
14 i 3 5 3 2 2 2 2.00
15 1 6 5 5 4 1 2 1.00

% Maastricht University



Transforming Data

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

ta Compute Variable b
Target Variable: Numeric Expres: E w
USAGEN = |U5399‘EU| /—‘ -

Type & Label...

& RespondentNumb... | | g

f Sex [sex]

& Familiarity [familiar] Function group:

& Intemet Usage Hrs!... = o | All
& Attitude toward Inter.. Arithmetic

& Attitude toward Tech CDF & Noncentral GDF
& Intemet Shopping i.. Conversion

f Internet Banking [ib
& Intemet Usage Grou...

|

b

EEE
EEE

3333

Date Creation |

03333
30 N[y
EEEEE)

i

Functions and Special Variables:

=}
Y
iy
-
-
a

(nptmnal case selection condition) / /_‘ -E

[ ORI Raste | Reset | [cancet|[ Help

% Maastricht University




Transforming Data

» IUSAGE (Internet Usage, h/week)

» Recode IUSAGE_R (1 ow’ = [2-5h], 2 ‘high’= [6-15h])

@ Recode into Different \ariables

P

Lﬁ Respond[\mNumber[numberﬂ
& Sex [sex]v\y

& Familiarity [Familiar
& Aftitude toward Inter...
& Attitude toward Tech...

gf Internet Shopping [i...
& Internet Banking [ib...

& Internet Usage Grou...
& \USAGE_h

Mumeric Variable -= Qutput Yariable:

iusage —= IUSAGE_R

MName:

rOutput Variable

lusace R |

Label:

|InternetUsage Recoded |

Change

.

Old and New Values...

(optional case selection condition)

[ oK ”F'a.ste”Reset”Cancei” Help ]

o2

«q Maastricht University
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Transforming Data S

» IUSAGE (Internet Usage, h/week)
» Recode IUSAGE_R (7 low’ = [2-5h], 2 ‘high’= [6-15h])

@ Recode into Different Variables: Old and Mew Values &8
rOld Value Mew Value
© value: @ value: |
System-missing
gstem—missing Cogy old value(s)
System- or user-missing
® Range: Old —= New:
| | 2thru5—=1
Gthru15—=2
through ::Ii:}

Range, LOWEST through value:

Range, value through HIGHEST:

[] Qutput variables are strings Nidth
© All other values = m

Convert numeric strings to nu _- = '--EJ '——‘
[continue |[ cancel |[ Hep |

% Maastricht University 95




Transforming Data

» IUSAGE (Internet Usage, h/week)
» Recode IUSAGE_R (7 low’ = [2-5h], 2 ‘high’= [6-15h])

@ Reccde into Different Variables

b

Numeric Variable -= Output Variable:

[¢ Respondpat Number [number] |iusage —= IUSAGE_R

‘g@ Sex [se){]"‘Y
& Familiarity [familiar]

& IUSAGE_h

&’ Attitude toward Inter...
&% pttitude toward Tech...
& Internet Shopping [i...
& Internet Banking [ib...
@? Internet Usage Grou...

0Old and New Values...

rOutput Variable
Name:
[USAGE_R |
Label:
[internet Usage Recoded |

Change

(optional case selection condition)

|

| ok} Paste{ meset [{Cancel || Help |

o

% Maastricht University
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Transforming Data

Table 15.1 Input TRANS.saw [DataSet1] - IBM SPSS Statistics Data Editor —
File Edit View Data Transform Analyze Graphs Utilities Add-ons Window Help
=
ELENEEN T 4 D ® )
\ \
| number | sex | familiar | iusage | iattitude | tattitude | ishopping | ibanking | iusagegr | WSAGE M | WUSAGER | var

1 1 1 7 14 7 3 1 1 2.00 840.00 2.00
2 2 2 2 2 3 3 2 2 1.00 120.00 1.00
3 3 2 3 3 4 3 1 2 1.00 180.00 1.00
4 4 2 3 3 7 5 1 2 1.00 180.00 1.00
5 5 1 7 13 7 7 1 1 2.00 780.00 2.00
6 6 2 4 6 5 4 1 2 200 360.00 2.00
7 7 2 2 2 4 5 2 2 1.00 120.00 1.00
8 2 3 6 5 4 2 2 200 360.00 2.00
9 9 2 3 6 6 4 1 2 200 360.00 2.00
10 10 1 9 15 7 3 1 2 2.00 900.00 2.00
" 1" 2 4 3 4 3 2 2 1.00 180.00 1.00
2 12 2 5 4 3 4 2 2 1.00 240.00 1.00
13 13 1 6 9 6 5 2 1 2.00 540.00 2.00
14 14 1 6 8 3 2 2 2 200 480.00 2.00
15 15 1 6 5 5 4 1 2 1.00 300.00 1.00
16 16 2 4 3 4 3 2 2 1.00 180.00 1.00
7 17 1 6 9 5 3 1 1 200 540.00 2.00
18 18 1 4 4 5 4 1 2 1.00 240.00 1.00
18 19 1 7 14 6 6 1 1 200 840.00 2.00
20 20 2 6 6 6 4 2 2 200 360.00 2.00
21 21 1 6 9 4 2 2 2 2.00 540.00 2.00
22 22 1 5 5 5 4 2 1 1.00 300.00 1.00
23 23 2 3 2 4 2 2 2 1.00 120.00 1.00
24 24 1 7 15 6 6 1 1 2.00 900.00 2.00
25 25 2 6 6 5 3 1 2 200 360.00 2.00
26 26 1 6 13 3 3 1 1 2.00 780.00 2.00
27 27 2 5 4 5 5 1 1 1.00 240.00 1.00
28 28 2 4 2 3 2 2 2 1.00 120.00 1.00
29 29 1 4 4 5 3 1 2 1.00 240.00 1.00
30 30 1 3 3 7 5 1 2 1.00 180.00 1.00
il
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Transforming Data

&

View Data Transform Analyze Graphs Utilities Add-ons Run Tools

File Edit

Window Help

SEE 0 = ~

B8 P e |

111 ®

9 BbEu

Active: @

COMPUTE
EXECUTE.
RECODE

EXECUTE.

Maastricht University

VARIABLE LABELS

D~ m e w k=

* Syntax Examplelll

COMPUTE IUSAGE_M = iusage*60.

EXECUTE.

RECODE iusage (2 thru & = 1) (6 thru 15 = 2) INTO IUSAGE_R
VARIABLE LABELS IUSAGE_R 'Internet Usage Recoded”

EXECUTE.

@ Topics
E@ Tutorial
Case Studies
Statistics Coach
Command Syntax Reference %
Developer Central
About...
Algorithms
SPSS Inc. Home
Check for Updates
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Alte @ native...Transforming Data

RStudio = g

File Edit Code View Plots Session Build Debug Tools Help

- = | [+ &) project: (None)
=
29 Transforming Data.R » == [T] | Environment History =0
] [[Isourceonsave | G # = “#Run &% [ SSource | i | % [ [ #ImportDataset~ 3 Clear | (& List~
1 # Transforming Data + | () Global Environment -
2 # malhotra (2010), Table 15.1
3 Data
4 # Internet Usage in minutes/week @Tablels.1 30 obs. of 9 variables [i:::]
5
6 attach(Tablels.1) Malues
7 # Tablel5.1$iusage TUSAGE_M num [1:30] 840 120 180 180 780 360 120 360 360 900 .
8 IUSAGE_R num [1:301 2111221222...
9
10 TUSAGE_M = iusage*60.
11 TIUSAGE_M
12
13 print(chbind(iusage,IUSAGE M))
14 Files Plots Packages Help Viewer =0
15 # Internet Usage Recoded LOW and HIGH
16

17 TUSAGE_R<-numeric()

18 TUSAGE_R[iusage 2 & jusage 5]<-1
19 TUSAGE_R[iusage >=6 & jusage <=15]<-2
20 IUSAGE_R

21

22 print(chind(iusage, IUSAGE_R))

23

231 (Top Level) = R Script =
Console 0
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Graphs

Table 15.1 Input. TRANS.sav [DataSet2] - IBM SPSS Statistics Data Edi

Two procedures:
Chart Builder
* Legacy Dialogs

File Edit

Transform  Analyze grarzgs

Window Help

BRe I o

il cnp
Graphboard Template Chooser...

=R
E=

11D W %

|45:number Legacy Dialogs 3
| fomimar——Tusage | Tawmmoe | tawmde | ishopping | ibanking | iusagegr | IUSAGE_h | IUSAGER | |
1 1 1 7 14 7 6 1 1 200 840 00 200
2 2 2 2 2 3 3 2 2 1.00 120.00 1.00
3 3 2 3 3 4 3 1 2 1.00 180.00 1.00
4 4 2 3 3 7 5 1 2 1.00 180.00 1.00
5 5 1 7 13 7 7 1 1 200 780 00 200
[3 6 2 4 6 5 4 1 2 2.00 360.00 2.00
7 7 2 2 2 4 5 2 2 1.00 120.00 1.00
8 8 2 3 6 5 4 2 2 2.00 360.00 2.00
9 9 2 3 6 6 4 1 2 200 360 00 200
10 10 1 9 15 7 6 1 2 2.00 900.00 2.00
11 1 2 4 3 4 3 2 2 1.00 180.00 1.00
12 12 2 5 4 6 4 2 2 1.00 240.00 1.00
13 13 1 6 9 6 5 2 1 200 540 00 200
14 14 1 6 8 3 2 2 2 2.00 480.00 2.00
15 15 1 6 5 5 4 1 2 1.00 300.00 1.00
16 16 2 4 3 4 3 2 2 1.00 180.00 1.00
17 17 1 6 9 5 3 1 1 200 540 00 200
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Graphs

Legacy Dialogs

Bar...

[Tl 2D Bar...

ﬁ Line...

E Area..

B rie .

High-Low...

E Boxplot..

E Error Bar...

[ Population Pyramid...

Scatter/Dot..

Histogram...

Count

T T
Male Female

Sex

% Maastricht University

101



raphs |
Chart Builder

. Assumes Metric for

File Edt View Dala Transform Analze Graphs Utiiies Add-ons Window Help Measure IS Correct”
ﬁlb—d.""@%%ﬂ.@/@% o &

| Name " Type H Width H Decimals " H ‘l Missing " Columns H Align H Measure H Role
1 number Numeric " 1R Chart Builder [ = = Right &5 Nominal N Input
2 58X Numeric " Right &5 Nominal N Input
3 familiar Numeric 1 Variables: Chart preview uses example data = Right & Scale N Input
4 iusage Numeric " & Numb... Right & Scale N Input
5 iattitude Numeric " §> 5 [s.sx] ) = Right & Scale N Input
6 tattitude Numeric 1" é ‘:‘lg:::tr&zz?ug Right & Scale N Input
7 ishopping ~ Numeric i & Atiitude toward Inter.. Draga Ga\\ewscganr‘tnl;:nmuse itas your Right &5 Nominal N Input
8 ibanking Numeric 11 & Attitude toward Tech Right & MNominal N Input
9 iusagegr Numeric 8 2 Internet Shopping i OR Right &> Nominal N Input
Internet Banking [ib.
0 USAGE h _|Numeric 8 & Intemet Usage Grou Click on the Basis Elernents tah 1o build a Right & Scale ™ Input
1 IUSAGE_R  Numeric 8 & IUSAGE h chart element by elermnent Right &> Nominal “ Input
12 &b Internet Usage Rec... I
13
14 [ Category 1 I
15 H Category 2 f
16
7 | aten| | crouwpsaintn | TtesFoomaes.
13 Choose fram: I
19 Favorites {l
20 Bar
21 Line Hl—l [
Area I
22 Pie/Polar k
23 Scatter/Dot ] ] % L I
24 Histogram ] ) I
25 High-Low
%6 Boxplot I
Dual Axes T
il
28
Faste b
— ceore | (eset] (canca) (e )
30 7 7
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Graphs <

Chart Builder

1
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Alte @ native...Graphs

8r
File Edit Code View Plots Session Build Debug Profile Tools Help
LN SEES A Go tofile ~ Addins «

o

© GoogleScholarR @ ] RJRModerationR @ | Graphs.R [T  Envionment History Connections

Q - “Run o | o source -

Source on Save = [ 7 Import Dataset ~ | &
A 1 Global Eniironment «

1 F craphs
2 % walhotra (2010), Table 15.1
g Name 4 e Length Size
4 1 character 2 192 B
5 attach(Tablel5.1) per table 2 1024 B
S Table1s.1 data. frame 9 8.9 K8
7 # Bar Plot
8
9 barplot(table(sex), main="Gender Distribution”, xlab="observations”, col="blue", names.ar
10
11 # pie chart
12
13 pie(table(sex),labels - c("Male”, "Female”), col-c(“orange”, "blue"), main-"pie Chart of
14
15 per<-prop.table(table(sex))
16 per[1]
17 per[2]
18
19 T<-c(paste("vale ", per[11°100, * , paste("Female ", per([2]7100, "%, sep=""))
20
21 pie(table(sex),Tabels = 1, col=c("orange”, "blue”), main="pie Chart of Gender")
22
23
24 # 30 pie
25
26 #install. packages(“plotrix”)
27 v
28 < > Files  Plots Packages Help  Viewer
1 (Top Level) RSeript 2 a A Zoom | = Export - | @ l/
Console C:/t p , 019.01/R. A I =0
> A :
2 4 pie chart Pie Chart of Gender
>
> pie(table(sex),labels = c("Male”, "Female"), col=c("orange”, "blue"), main="Fie Chart of Gen
der")
>
> per<-prop.table(table(sex))
> perft) Male 50%

0.5

> per[2]
2

5

paste("Female ", per[2]100,

T<-c(paste("Male ", per[1]¥100, "%", sep="

pie(table(sex),labels = 1, col=c("orange”, "blue"), main="pie Chart of Gender")

# 3D Pie
#install.packages("plotrix”)
Tibrary(plotrix)

pie3n(rable(sex), Tabels=1, explode=0.1, main="pie chart of Gender}

VYYYVYYVYVVVYVVYYO

% Maastricht University

Female 50%

1 Project: (None) +

=0
Grid -
Value
chr [1:2] "Male 50%" "Female 50%"
‘table’ num [1:2(1d)] 0.5 0.5
30 obs. of 9 variables
=0

“& Publish ~
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Alte@ native...Graphs

Gender Distribution

14

12

10

Observations
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Alte'R native...Graphs

Pie Chart of Gender
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Alte

o2

part of the tidyverse
ggplot2 L

Overview

geplot? is a system for declaratively creating graphics, based on The Grammar of Graphics. You provide the data, tell ggplot2

how to map variables to aesthetics, what graphical primitives to use, and it takes care of the details.

[nstallation

# The easiest way to get ggplot2 is to install the whole tidyverse:

install.packages("tidyverse")

# Alternatively, install just ggplot2:

install.packages("ggplot2")

# Or the the development version from GitHub:

# install.packages("devtools™)

devtools::install_github("tidyverse/ggplot2")

«q Maastricht University

native...ggplot2

https://ggplot2.tidyverse.org/index.html

Reference Articles « News ~ Q

Links

Download from CRAN at
https://cloud.r-project.org/
package=ggplot2

Browse source code at
https://github.com/tidyverse/ggplot2

Report a bug at
https://github.com/tidyverse/ggplot2/
issues

Learn more at
http://r4ds.had.co.nz/data-
visualisation.html

Extensions at
http://www.ggplot2-exts.org/gallery/

License
GPL-2 | file LICENSE

Citation
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Overview over Data Analysis Tools for Marketing Research
Malhotra (2010); Pallant (2016)

Data Analysis Tools

Multivariate Analysis Univariate/Bivariate
Tools Analysis Tools

Dependence Techniques Measurement Level
Interdependence Techniques Number of Groups (“Samples”)
Sample (In)dependence

% Maastricht University 108




Univariate/Bivariate
Analysis Tools

Meaiurerlnent Parametric Tests Nonparametric Tests
eve

Nominal

5 Number of Groups
“Samples”
o3
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&

One “Sample”

5> Number of Groups
“Samples”

One sample % test

One samplet test

Maastricht University

2 or more “Samples”
P16

M 15 1
3 Sample
(In)Dependence

x? test (Crosstabs)

Dependent

McNemar Test (MH)

Independent
samples t test
t test

Paired samples
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Hypothesis Testing Procedure

Malhotra (2010); Pallant (2016)

B B B 38
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Significance Level (o)

Cohen (1992, 1988); Malhotra (2010)

Reality

Statistical Decision Hy: “No Effect” H,: “Effect”

B
Type Il Error

Ho: “No Effect”
1-a
H,: “Effect” o
Type | Error

Why not set a at 0.0000000000017? a, — BT — (1- B)|

Would increasing the sample size nt — Bl — (1- B)?
help?
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Data Analysis Tools
Hair et al. (2018); Malhotra (2010)

Multivariate Data Analysis Tools

Dependence Interdependence
Techniques Techniques

v v

* Factor * Cluster

AN(C)OVA Metric Nominal

Regression

Analysis Metric Metric

Analysis Analysis

Conjoint
Analysis

* Perceptual
Mapping

Nominal

% Maastricht University 114



References

Arthur, L. (2013). Big Data Marketing: Engage Your Customers More Effectively and Drive
Value, Hoboken, NJ: John Wiley and Sons.

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences. Hillsdale, NJ:
Lawrence Erlbaum Associates, Publishers.

Cohen, J. (1992). “A Power Primer,” Psychological Bulletin, 112 (1), 155-159. [condensed
version.

Davenport, T.H. and Kim, J. (2013). Keeping Up with Quants: Your Guide to Understanding
+ Using Analytics. Boston, MA: Harvard Business Review Press.

Hair, J.F., Jr., Black, W.C., Babin, B.J, and Anderson, R.E. (2018). Multivariate Data
Analysis. Cengage.

Malhotra, N. (2010). Marketing Research: An Applied Orientation. Upper Saddle River:
Pearson/Prentice-Hall.

Pallant, J. (2016). SPSS Survival Manual: A Step by Step Guide to Data Analysis Using
SPSS for Windows. Maidenhead: Open University Press/McGraw-Hill.

U3

] Maastricht University 115



References

Chapman, C., & Feit, E. M. (2015). R for Marketing Research and Analytics. New York, NY:
Springer.

Crawley, MJ (2013). The R Book. Chichester, UK: John Wiley and Sons.

Everitt, BS and Hothorn, T (2006). A Handbook of Statistical Analysis Using R. Boca Raton,
FL: Chapman and Hall/CRC.

Field, A, Miles, J and Field, Z (2012). Discovering Statistics Using R. Los Angeles, CA: Sage
Publications.

Kabacoff, Rl (2011). R in Action. Shelter Island, NY: Manning.

Muenchen, RA (2009). R for SAS and SPSS Users. New York, NY; Springer Science and
Business Media.

% Maastricht University 116



— o it
v

—

Thank you for -
Your Attention!

T T— '.-x;""“‘ s TS
e
S . - -




