
Exploring and Visualizing Patterns in 
Literary Text Collections with 

FeatureLens

Anthony Don, Catherine Plaisant, Tanya Clement
Elena Zheleva, Machon Gregory, Sureyya Tarka, 

Celeste Paul, Ben Shneiderman

and others from the MONK project, in particular Loretta Auvil and Matt Kirschenbaum 



Exploring and Visualizing Patterns in 
Literary Text Collections with 

FeatureLens

Anthony Don, Catherine Plaisant, Tanya Clement
Elena Zheleva, Machon Gregory, Sureyya Tarka, 

Celeste Paul, Ben Shneiderman

and others from the MONK project, in particular Loretta Auvil and Matt Kirschenbaum



Supporting Literary Scholars
The MONK Project

Metadata Offer New Knowledge
Humanities scholars,  computer scientists 

and information specialists

University of Illinois, Urbana-Champaign 
School of Library and Information Sciences 

National Center for Supercomputing Applications
Northwestern University

Academic Technologies
University of Maryland

Human-Computer Interaction Laboratory
Maryland Institute for Technology in the Humanities

University of Alberta
Department of English 

MacMaster University
Humanities Visualization

University of Nebraska, Lincoln
Center for Digital Research in the Humanities

Guiding Principles
Web-deliverable services
Visualizations as interface
State of the art text mining

18th and 19th Century 
British and American Literature

Follow up of Nora Project
Presentation last year:
Exploring the erotics in Emily 
Dickinson’ letters with text mining 
and visual interfaces



Motivating problem

5,32914,51211,730Unique words

220,254190,906Total # words

The Making of 
Americans

Moby 
Dick

Uncle Tom’s 
Cabin

• Thesis of Tanya Clement, PhD student from English Department
• Gertrude Stein’s  “The Making of Americans” (MoA)
• Study the use of repetition

517,207



Sample paragraph

• [1086] Always from the beginning there 
was to me all living as repeating. This is 
now a description of my feeling. As I was 
saying listening to repeating is often 
irritating, always repeating is all of living, 
everything in a being is always repeating, 
more and more listening to repeating gives 
to me completed understanding.



Examples of “Literary” questions about MoA

How does linguistic and syntactic variation reflect, 
advance, or deter from the progression of the 
text’s more abstract features such as argument 
and narrative? 

Do the changes in repetition correspond to the 
novel’s evolving theories about identity and 
representation? And how?



Sample paragraph

• [1086] Always from the beginning there 
was to me all living as repeating. This is 
now a description of my feeling. As I was 
saying listening to repeating is often 
irritating, always repeating is all of living, 
everything in a being is always repeating, 
more and more listening to repeating gives 
to me completed understanding.



Sounds

• [1086] Always from the beginning there 
was to me all living as repeating. This is 
now a description of my feeling. As I was 
saying listening to repeating is often 
irritating, always repeating is all of living, 
everything in a being is always repeating, 
more and more listening to repeating gives 
to me completed understanding.



Words

• [1086] Always from the beginning there 
was to me all living as repeating. This is 
now a description of my feeling. As I was 
saying listening to repeating is often 
irritating, always repeating is all of living, 
everything in a being is always repeating, 
more and more listening to repeating gives 
to me completed understanding.



Higher level concept

• [1086] Always from the beginning there 
was to me all living as repeating. This is 
now a description of my feeling. As I was 
saying listening to repeating is often 
irritating, always repeating is all of living, 
everything in a being is always repeating, 
more and more listening to repeating gives 
to me completed understanding.



Ngrams (sets of consecutive words)

• [1086] Always from the beginning there 
was to me all living as repeating. This is 
now a description of my feeling. As I was 
saying listening to repeating is often 
irritating, always repeating is all of living, 
everything in a being is always repeating, 
more and more listening to repeating gives 
to me completed understanding.



Questions we try to address

• What text features are highly repeated in the text?

– Frequent words 

– Frequent n-grams (consecutive words)

– Frequent patterns of n-grams (more “fuzzy” matches)

• How do they change over time (i.e. along the text)?

– Locate features in text (overview + reading) 

– Compare features

– Study the shape of change

– Find features that exhibit specific shapes (e.g. spike)



Trying existing tools – Text Arc

[2] Brad Paley, http://www.textarc.org/



Trying existing tools – Arc Diagrams

[1] M. Wattenberg, Arc Diagrams: Visualizing Structure in Strings. INFOVIS 2002: 110-116 

Arc Diagram of Für Elise



Trying existing tools – Arc Diagrams

[1] M. Wattenberg, Arc Diagrams: Visualizing Structure in Strings. INFOVIS 2002: 110-116 

Arc Diagram of one page of MoA



Trying existing tools

TimeSearcher

SpotFire



NYTimes : George Bush's State of the Union adresses
[3] http://www.nytimes.com/ref/washington/20070123_STATEOFUNION.html



FeatureLens

































Trends in distributions
• Given a set of distributions

How to select 'interesting‘ ones ? 



Trends in distributions
• Define metrics on distributions and rank 

features accordingly

– increase/decrease topics evolution



Trends in distributions
• Define metrics on distributions and rank 

features accordingly

– spikes/sinks specific events

1σ

1 spike











Long patterns





• n-grams (n consecutive words) 

My fellow citizens,I will improve security in our country
Doc 1

My fellow citizens,I will improve security in our country
Doc 2

My fellow citizens,I will improve security in our country
Doc 3

Catches exact matches

exact 10-gram



• Frequent sets of small n-grams

My fellow citizens,I will improve social welfare in our country
Doc 1

My fellow citizens,I will improve medical aid in our country
Doc 2

Dear fellow citizens,I will improve security in our country
Doc 3

Pattern of four 3-grams 

fellow citizens I   /   citizens I will    /   I will improve  /   in our country

Catches “fuzzier” matches





Evaluation strategy
• Ongoing longitudinal case study 

– Tanya Clement and « The Making of Americans »

• Pilot user study with 8 users

– 3 tasks then free exploration (30 min) 

– think aloud protocol - gather insights about text and + 
functionality used

– User rated insights found for interest (1-5 scale). 
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Collections tested
• Making of the Americans 

– 8 sections, ~ 3000 paragraphs

• State of the union 
– 7 years of speeches

• HCIL Tech Reports 
– 20 years of lists of abstracts

• Other book: Gamer Theory



Implementation

• Open Lazlo for client user interface
– Zero install access

• T2K (Text-to-Knowledge) for text mining 
– Thanks to Loretta Auvil’s team at NSCA 
– Pre-processing

• Ruby and MySQL for the backend part
• Open Source



Questions we addressed

• What text features are highly repeated in the text?

– Frequent words 

– Frequent patterns of n-grams

• How do they change over time?

– Locate features in text (overview + reading) 

– Comparisons

– Study the shape of change 

– Find features that exhibit specific shapes (e.g. spike)



Next

• What text features are highly repeated in the text?

– Frequent words 

– Frequent patterns of n-grams

• How do they change over time?

– Locate features in text (overview + reading) 

– Comparisons

– Study the shape of change 

– Find features that exhibit specific shapes (e.g. spike)

Stemming?Stop words?
Part of speech?Phonemes?



Thank you

• Text mining results can be made easier to interpret

• Repeating is everywhere

• Technical Report HCIL 2007-08

• Talk to Tanya at the demo 

Anthony Don, Catherine Plaisant, Tanya Clement
Elena Zheleva, Machon Gregory, Sureyya Tarka, 

Celeste Paul, Ben Shneiderman

and others from the MONK project, in particular Loretta Auvil and Matt Kirschenbaum

Support from the Andrew W. Mellon Foundation













Text mining

Features: words, n-grams, patterns

User Interface

Distribution of Features over time

Profiling of 
distribution Ranked

features









DEMO WITH 
ranked distributions



Example of insights found using the spike ranking



Sample of data mining results
148 patterns (4 pages) 1 page of MoA



Sample of data mining results
148 patterns (4 pages)      1 page of MoA



Sample of data mining results



Sample of data mining results



Sample of data mining results
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