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START WITH YOUR 
RESEARCH 

What’s your research 
question? 
At what stage is your 
research? 
What’s the scale of your 
research?  



DATA MINING = PATTERN 
MATCHING IN A&H 
§  Identify similarities in a large dataset 
§  Overarching trends across a whole set 

§  Association within sets 

§  Categorization of new items being added to a set 

§  Identify differences 
§  Outliers and anomalies 

§ Combine the two 
§  Clusters of similar groups with indications of outlier groups 



AN 
EXAMPLE 

Spies in Cuba in the late 19th century 
A joint project with Prof. Arlene Diaz, Associate 

Professor of History, Indiana University--
Bloomington 







ARCHIVAL PROOF 



DATA MINING VOCABULARY 
§ Computational processes 
§  Machine learning 
§  Training corpus 
§  Distribution analysis 
§  NLP (natural language processing) 

§ Modifying documents for input 
§  Corpus 
§  Chunks 
§  Tokens 

§ Metadata 
§  Just that. Metadata. 



HOW DOES DATA MINING WORK? 
An example of distribution analysis in topic modeling: Latent Dirichlet Analysis 
(LDA) 

1.  Randomly assign each word in the corpus to a topic 

2.  Look at Word 1 in Topic A from Document X. Assume all other words in Topic A 
and Document X are properly distributed. 

1.  How often does Word 1 appear in Document X? How often do the other words in Topic A appear in 
Document X? Multiply these together (with some statistical fudging). 

2.  Do the same calculations for all topics with Word 1 and Document X. With each topic, create a 
probability curve by comparing probabilities with the probability created using Word 1/Topic A/
Document X. 

3.  If the probability curve is more certain for one of these topics, move Word 1 into the new topic. If 
not, leave it in Topic A. 

3.  Repeat ad nauseam. 



DIFFERENT KINDS OF TEXT 
MINING 
§ Word clouds 
§  Basic in-classroom use 

§ N-grams 
§  One element of corpus linguistics. 

§  Basic in-classroom use or simple 
change-over-time analysis 

§ Corpus linguistics 
§  Advanced in-classroom use 

§  N-grams with more flexibility 

§  Concordance comparison 

§  Comparing smaller differences in 
corpora (keyness) 

§  Topic modeling 
§  Advanced in-classroom use 

§  Comparing large trends in corpora 

§ Adding natural-language 
processing 

§  Part-of-speech tagging 

§  Dependency parsing 

§  Named Entity Recognition (NER) 



DATA MINING + ANOTHER 
DIGITAL METHOD 
Topic modeling only 
For comparing language use between subjects 
or across time 
•  How will you demonstrate specific instances of 

the broad trends?  
•  Why are trends important? 
•  How will you handle exceptions? 
 

Text analysis with maps 
For connecting ideas to movement in space 
•  How will you demonstrate the connection of 

topics to space? 
•  Why is space important? 
•  How will you show change over time? 
 

Topic modeling and corpus 
linguistics 
For comparing language trends to language 
outliers 
•  How will you show trends vs outliers? 
•  Why are outliers important? 
•  How will you show change over time? 
 

Text analysis with networks 
For connecting ideas to people 
•  How will you demonstrate the connection of 

topics to people? 
•  Is it people’s use of the topics or the topics’ 

influence on people that matters? (or both?) 
•  How will you deal with people in the network who 

aren’t in the topic model? 
 



DIFFERENT KINDS OF IMAGE 
MINING 
§ Histograms 

§ Outlines 

§ Textures 



LIMITATIONS AND ERRORS IN 
DATA MINING 
§ Be cognizant of your question as you gather data. 
§  Data lies (if it’s collected in inappropriate ways). What’s in your set? 

§  Data from NY and LA between 1920-1940 and 2000-2010 can’t be used to 
make claims about patterns in the US between 1900 and 2010. 

§ Be aware of the limits of data mining. 
§  You need computer readable files. 

§ Be aware of what you can munge.* 
§  If your transcription/OCR always turns the word “like” into the word 

“lilce”, consistency in errors is still consistency. (Natural Language 
Processing and facial recognition are exceptions) 

* Actually a technical term 



COMBINING IMAGE AND TEXT 
MINING 
§ Can you turn images into text? 
§  Use metadata from images in text mining 

§  Turn histogram/shape/textures into discrete image tokens 

§ Can you look at how images are embedded in text? 
§  Change image into token and look at co-occurences of “image” 

token with other linguistic tells 

§ Can you look at how images influence text? 
§  Combine the first two approaches and look at which linguistic tells 

appear when certain histogramatic/shape/texture patterns are 
present 



A PRACTICAL ANALOG 
EXAMPLE Topic modeling by hand 



END WITH YOUR 
RESEARCH 

What method(s) look useful? 
What patterns do you think 
are there? 
What data issues will you run 
into? 



DIGITAL METHODS SKILL-
BUILDING 
Mapping 12:30pm, Sept 7 CartoShop Mapping Series 

http://go.iu.edu/1Gz1 

Network Analysis 10:30am, Sept 14 Digital Tools and and Visualization 
Methods for Humanities series 
http://go.iu.edu/1Gz0 

Making Digital Objects Noon, Sept 21 Digital Tools and and Visualization 
Methods for Humanities series 
http://go.iu.edu/1Gz0 

Thursdays in August & September 
Wells Library, room E174 

idah.indiana.edu @idah_iu 



OTHER TOPIC MODELING SOFTWARE 
PACKAGES 
§ Serendip: 

http://vep.cs.wisc.edu/serendip/#serendipHero 

§ MALLET command line: http://mallet.cs.umass.edu 

§ Using R and MALLET together: 
http://www.themacroscope.org/?page_id=67 (The 
Historian’s Macroscope is a great resource for many 
dighist tasks) 


