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1. Using big data and machine learning to 
solve relevant business and societal 
problems 

2. Analysis of unstructured data (e.g., text, 
images) 

3. Acceptance and value of big data analytics

Research Interests
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I. Big Text Data 
II. Fundamentals of Topic Modeling 
III. Topic Modeling Walkthrough
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BIG TEXT DATA
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BIG TEXT DATA
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Source: http://www.forbes.com/sites/gilpress/2013/05/09/a-very-short-history-of-big-data/#41b6f62055da

“data sets that are too large to fit into main memory or  
even local disks“ (Cox and Ellsworth 1997)



Wirtschaftsinformatik, insb. Data Analytics | Prof. Dr. Oliver Müller

BIG TEXT DATA
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Source: http://www.forbes.com/sites/gilpress/2013/05/09/a-very-short-history-of-big-data/#41b6f62055da

The 3 ”V”s of Big Data (Laney, 2001)



Wirtschaftsinformatik, insb. Data Analytics | Prof. Dr. Oliver Müller

BIG TEXT DATA
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Source: Laney (2001), IBM (2012)
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Volume and Variety

BIG TEXT DATA
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Source: Dhar (2013)
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Velocity

BIG TEXT DATA
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Business value

Time

Business-relevant 
event occurs

Event data  
stored Analysis 

information 
delivered

Action 
initiated

Action 
completed

Data 

latency

Analysis 

latency

Decision 

latency

Implementation 

latency

Infrastructure 

latency

Reaction time

Value lost 
through 
latency

Source: Zur Mühlen & Shapiro (2010)
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Big or not?

BIG TEXT DATA
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Big or not?

BIG TEXT DATA
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Why is Text Analytics Difficult?

• Text is Messy 
• Cannot easily be represented in rows and columns of tables 
• Has complex linguistics structures that differ across languages 

• Text is Dirty 
• Lots of words that are in no dictionary (e.g., spelling mistakes, slang, abbreviations, technical terms) 

• Text is Ambiguous 
• Meaning of words depends on context

BIG TEXT DATA
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Text is Messy

BIG TEXT DATA
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Text is Dirty

BIG TEXT DATA

!15



Wirtschaftsinformatik, insb. Data Analytics | Prof. Dr. Oliver Müller

Text is Ambiguous

BIG TEXT DATA
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Source: Wikipedia
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FUNDAMENTALS OF TOPIC MODELING
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FUNDAMENTALS OF TOPIC MODELING
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http://www.cse.buffalo.edu/~rapaport/575/categories.html

From Counting to Categorizing
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Text Categorization

FUNDAMENTALS OF TOPIC MODELING
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Source: Debortoli et al. (2016)
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Text Categorization

FUNDAMENTALS OF TOPIC MODELING
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Source: Debortoli et al. (2016)
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Text Categorization

FUNDAMENTALS OF TOPIC MODELING
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Source: Debortoli et al. (2016)
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Text Categorization

FUNDAMENTALS OF TOPIC MODELING
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Source: Debortoli et al. (2016)
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Text Categorization

FUNDAMENTALS OF TOPIC MODELING
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-

Source: Debortoli et al. (2016)
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Text Categorization

FUNDAMENTALS OF TOPIC MODELING
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Source: Debortoli et al. (2016)
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What are Topic Models?

• Unsupervised machine learning methods for text mining (e.g., Latent Semantic Analysis, 
Latent Dirichlet Allocation) 

• Theoretical grounding: Distributional hypothesis of linguistics 
• Words that co-occur together in similar contexts (e.g., ball, goal, offside) tend to have similar 

meanings 
• Co-occurrence patterns can be interpreted as topics (e.g., football) and used to cluster documents

FUNDAMENTALS OF TOPIC MODELING
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Schematic Overview of Probabilistic Topic Modeling with LDA

FUNDAMENTALS OF TOPIC MODELING
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Source: Debortoli et al. (2016)
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Illustrative Example of Probabilistic Topic Modeling with LDA

FUNDAMENTALS OF TOPIC MODELING
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I bought this for my 14 year old daughter as 
a gift. She received it in July. It works great - 
she lost 6 pounds in 2 weeks. The Fitbit 
makes staying in shape easy. The iPhone 
app works fine.

Exemplary Customer Review about a Fitbit Flex

Birthday present

Loosing weight

Mobile app

Topics
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Illustrative Example of Probabilistic Topic Modeling with LDA

FUNDAMENTALS OF TOPIC MODELING
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Source: Debortoli et al. (2016)
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TOPIC MODELING WALKTHROUGH
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tidyverse, quanteda, stm
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Cross Industry Standard Process for Data Mining

TOPIC MODELING WALKTHROUGH
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Research 

Question

Communication

Source: Shearer et al. (2000)
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Research Question

TOPIC MODELING WALKTHROUGH
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“What factors drive employees’ company ratings?”
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Data Understanding

TOPIC MODELING WALKTHROUGH
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Data Understanding

• Sub-sample 
• Finance industry only 

• Number of documents 
• 57,765 

• Number or words (tokens) 
• 1,608,259 

• Number of unique words 
• 1,740

TOPIC MODELING WALKTHROUGH
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Data Understanding

TOPIC MODELING WALKTHROUGH
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Data Understanding

TOPIC MODELING WALKTHROUGH
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Citi

Capital One
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Data Preparation

TOPIC MODELING WALKTHROUGH
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Tokenization

Part-Of-
Speech 
Tagging

Stemming/ 
Lemmatization

Stopword 
removal

Co-occurrence 
counting

doc Doc-term 
matrix
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Modeling and Evaluation – Iteration #1

• Estimate 30 most prevalent 
topics 
• Takes approx. 10 minutes on 

a MacBook Pro 
• Wait for the “aha” effect

TOPIC MODELING WALKTHROUGH
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Modeling and Evaluation – Iteration #1

• Estimate 30 most prevalent 
topics 
• Takes approx. 10 minutes on 

a MacBook Pro 
• Wait for the “aha” effect

TOPIC MODELING WALKTHROUGH
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Health insurance, Vacation, sick pay, paid maternity leave 12 weeks. Every year 
perks decrease and are eliminated. Uneducated people with their nose in the air. 

Decent benefits, decent bonuses, decent vacation/off time. Inadequate pay and 
inadequate coverage. 

Huge Annual Bonus amount, Paid Overtime amount can be earned, 1 Time free 
meal & free transport facility. Less On paper CTC offered. Should include the 
approximate Annual Bonus & Gratuity in the offered CTC on-paper. 

Top-3 Documents for Topic 6
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Modeling and Evaluation – Iteration #2

• Find the right number of topics 
• Manual investigation 

• Are topics coherent? No duplicate topics? No fused 
topics? 

• Increase or reduce number of topics

TOPIC MODELING WALKTHROUGH
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LDAvis: A R package for interactive topic model visualization.
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Modeling and Evaluation – Iteration #2

• Find the right number of topics 
• Automated search 

• e.g.: From 10 to 100 topics, in steps of 10 
• Takes several hours on a MacBook Pro 
• Evaluate models with regards to Semantic 

Coherence and Exclusivity

TOPIC MODELING WALKTHROUGH
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Modeling and Evaluation – Iteration #3

• Final experimental evaluation through human coders 
• Word intrusion task 
• Topic intrusion task

TOPIC MODELING WALKTHROUGH
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http://etc.ch/bRsu

https://directpoll.com/r?XDbzPBd3ixYqg8ondAM5fOlflSxcFoGlKWJl9Z0i8a
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Modeling and Evaluation – Iteration #4

• Modeling the relationship between topics and stars

TOPIC MODELING WALKTHROUGH
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Modeling and Evaluation – Iteration #4

TOPIC MODELING WALKTHROUGH
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R2: 0.239
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Communication

TOPIC MODELING WALKTHROUGH
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www.MineMyText.com

TOPIC MODELING WALKTHROUGH
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THE END

mailto:oliver.mueller@uni-paderborn.de
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