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2 Visual Text Analytics 

Word 
Counts 

single or few documents 
easy to understand 
less analytic power 

Many Eyes Tag Cloud, Viégas et al., 2007 

DocuBurst, Collins et al., 2006, 2009 

Text Arc, Paley, 2002 



3 Visual Text Analytics 

Word 
Counts 

medium collections (100’s) 
document comparison 
information retrieval 
entity relations 

Gist Icons, De Camp et al., 2005 

Feature Lens, Don et al, 2007 



4 Visual Text Analytics 

NLP 
System 

Attenex Patterns, 2008 

Topics Maps, Hook 2007 

large collections (>> 1000) 
 
data experts 
long term use 
document clustering 



Keep it simple, but smart! 



Motivating Problem 



Forum Shopping: 
Bringing a case before a specific court based  
on higher likelihood of favorable judgement 



Data Backgrounder 

Mini-Law School 

8 



U.S. Court System 
9 
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11 



U.S. Federal Reporters 
12 

� Written decisions of: 

� US Supreme Court (1750-2007)  

� Circuit Courts of Appeal (1950-2007) 

� Issues of scale relevant part of the problem 

� 628,000 unique documents (12 GB text)! 

� 48,086 Dante’s Inferno 

 



 

Wherein the same entry was examined 
upon substantially the same evidence,  
Decree affirmed with costs. 

I concur in part and 
dissent in part… 

The explanans do not match 
the explicandum. Therefore, I 
respectfully dissent. 



14 Facets in Federal Reporter Data 

Case citation 

Parties 

Court 

Docket 

Dates 

Abstract 

Opinion, 
concurring, 
dissenting 

Citations 

Authors 

Footnotes 



Data Facets 
15 



Data Processing 

Federal Reporter Database 

16 



Large Text Analysis Infrastructure 

� Detect and separate parts of each text 

� Apply simple NLP techniques 

� reversible stemming (going → go) 

� stop words (remove a, and, the) 

� dynamic stop words  
(remove court, judge, and hapax legomena) 

� Pre-process expectation statistics 

� Retain quick access to original text (search) 

17 



Augmenting Authorship Information 
18 

Concurring 
Judge Names 

Missing 

Date Extracted 
Judge Service 

Records + 

Concurring {Thomas, 
Scalia, O’Connor} 



Finding Significant Words 



20 Dunning Log Likelihood (G2) 

Dunning, Ted. 1993. Computational Linguistics, Volume 19, number 1, pp. 61-74. 

Rayson, P. and Garside, R. ACL 2000.  

Analysis 
Text 

Reference 
Text 

Total 

Count of 
word 

a b a + b 

Count of 
other 
words 

c - a d - b c + d - a - b 

Total c d c + d 

Translates approximately to significance, e.g. 6.63 = p < 0.01 



Two Forms of Measurement 
21 

� Cases 

� Number of cases containing a word at least once 

� Good for finding words characteristic to many cases 

� Occurrences 

� Number of occurrences overall 

� Good for finding outliers (long cases), repeated 
jargon 

 



begotten 

hast 

love 

thou 

The Collected Works of 
William Shakespeare 

Word Counts 



Macbeth 

Word Counts 

begotten 

hast 

love 

thou 



Macbeth 

Log Likelihood 

wrath 

blood 

lady 

witch 



Parallel Tag Clouds 

Visualization Design 

25 
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Lin and Hovy, 2002 

Comparison Word Cloud, Wattenberg et al., 2008 Parallel Coordinate Plots, Inselberg, 1985 



Visual Encoding 

� One column per Circuit 

� Top N words only (scrollable) 

 

� Text Size → significance score 

� Order → alphabetic 

27 

27 



28 Removal of Proper Nouns 

 



Words that occur in multiple columns? 





Edge Stubs 



Edges 



Parallel Tag Cloud 

 



Coordinated Views 







Tooltip Graphs 

� Compare several measures 

� Significant absence 

� See scores for all columns at once 





Document Browser 

Time 



Document Browser 

Patent 
 
Invention 

3rd 

Federal 



Interaction 



Selection of Data 

 



<Video> 



Change Over Time 

44 



Exploring Circuit Relations 

45 



Exploring Circuit Relations 

46 



Significant Absence 



Significant Absence 



Significant Absence 



Size by Score 



Analysis 



Ostriches in the 7th Circuit 
52 



Highfalutin Judge Selya 
53 

� First Circuit shows unusual words ... “furculum”, 
“impuissant”, “immurement”, ... 

� Tooltips in document browser reveal all 
associated cases written by Judge Selya 

 



54 



Conclusion 



Related Work 

Themail, Viégas et al., 2006 

Jigsaw, Stasko et al., 2007 



Challenges 
57 

� Scale of data 

� Scale of visualization 



Conclusion 
58 

� Analytics generalizable: 

� News articles about different companies 

� Academic articles 

� Collections of product reviews 

� Literary analysis 

� Ideas for extension: 

� Semantic zoom 

� Hybrid case-occurrence scoring metric 
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Extra Slides 



Document Browser 

Patent 
 
Invention 

3rd 

Federal 



Scoring by Case 
62 

� Discovers linguistic nuance:  
capricious, reasserted 

� Geographic variances:  
drilling, oil, cocaine 

� Circuit term preferences:  
typescript vs. transcript 

reasserted 



Scoring by Occurrence 
63 

� Common words in long cases:  
asbestos, discrimination, 
bottler 

� Highly skewed distribution:  
she, police, damages 

bottler 



Tooltip Graphs 

� Compare measures 

� Significant absence 

� See scores for all columns at once 



Tooltip Graphs 

� Compare measures 

� Significant absence 

� See scores for all columns at once 



Research Process 
66 

Meet with legal 
experts 

• Basic grasp of data 
and questions 

Acquire the 
data 

• Develop analysis 
infrastructure 

Design initial 
visualization(s) 

Revise 
visualization 

• Meet with data 
experts for review 



Characteristics of Data 

Federal Reporter Database 

67 



68 Number of Cases Per Circuit 
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69 Average Days to Decision 
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70 The Rise of Privacy 

 

Roe v. Wade, Jan, 
1973 



Dynamic Stop Words 
71 

� Top ½ percentile by frequency 

� Common words, often do not carry meaning 

� Better than stop words; captures context  

� [court, and, his, judge, circuit, first, usapp, …] 

� Bottom percentile by frequency 

� Spelling errors 

� Hapax legomena (words occurring once) 

 

 



Data Parsing Tools 
72 

� Xerces XML Parser 
� Mark-up provides hints to data content,  

but often incorrect 

� Regular Expression Processing 
� recognize authorship statements 

� concurring, dissenting opinions 

� citations 

� remove copyright notices 

� Date Parsing 
� 15 different formats! 



Indexing and Search 
73 

� Lucene:  

� Industry standard open-source search engine. 

� Extensions: 

� Full text retrieval with more than one field of same 
name per document (e.g. multiple dissenting 
opinions). 

� Capture Analyzer to capture and retain original 
words during stemming. 



Storage and Data Processing 

� Postgres Database 

� Stores aggregate term vectors and statistics per 
document 

� Multi-threaded 

� Parsing, indexing, and storage concurrent 

� 10-12 hours to index and process all documents 

 

� Result 

� Code infrastructure for handling large text corpora 
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