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NLP
System

large collections (>> 1000)

data experts
long term use
document clustering
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Keep it simple, but smart!



- Motivating Problem



Forum Shopping:

Bringing a case before a specific court based
on higher likelihood of favorable judgement
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U.S. Federal Reporters

n Written decisions of:
US Supreme Court (1750-2007)
Circuit Courts of Appeal (1950-2007)

o 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.

the explicandum. Therefore, |
I concur in part and respectfully dissent.
dissent in part...
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972 F.2d 792

. Carlos M. VILLANOVA, Sr., Plaintiff-Appellant,

Parties > .

Richard S. ABRAMS, Kris Lall, John Doe, Eduardo Machado,
Nicosia Perez, and Philip Welches, Defendants-Appellees. D (0] Cket

No. 89-3146. N—

United States Court of Appeals,

Court / Seventh Circuit.

Argued Feb. 28, 1992.
Decided Aug. 13, 1992. < DateS

Jeffrey H. Hornstein (argued), Holleb & Coff, Chicago, lll., for plaintiff-appellant.

Harold E. McKee, lll, Asst. State's Atty., David R. Butzen {argued), Office of the State's Atty. of Cook County,

9 Linda ). Hay, Peter V. Bustamante, Asst. Attys. Gen. and Rita M. Novak (argued), Office of the Atty. Gen_,
AbStraCt Chicago, lll., for defendants-appellees.

Before POSNER, FLAUM, and KANNE, Circuit Judges.
POSNER, Circuit Judge. Auth Ors

Twice in 1987 Carlos Villanova was civilly committed against his will to Chicago Read Mental Health
Center, a state facility. Claiming that the commitment was an unreasonable seizure of his person and
therefore violated his rights under the Fourth and Fourteenth Amendment and that the failure to release him
within 24 hours, as required by state law, violated his Fourteenth Amendment right to due process of law, he
brought this suit under 42 U.5.C. § 1983 against the psychiatrists employed by Chicago Read and by another
public body, the Psychiatric Institute of Cook County, who he claims were responsible for his commitments.
There is a little more to the suit but this is enough for our purposes. The judge dismissed it on the pleadings.
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Federal Reporter Database



Large Text Analysis Infrastructure

I I ——
n Detect and separate parts of each text
o Apply simple NLP techniques
reversible stemming (going — go)

stop words (remove a, and, the)

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

o Pre-process expectation statistics
7 Retain quick access to original text (search)
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Analysis Reference Total

Text Text
E]:CM Countof a b a+b
(c +d ) word
Count of c-a d-b c+d-a-b
a+b other
E2=d u words
(C + d) Total C d c+d

G’ =2((a-In(a/ED)+(b-In(b/ E2)))

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

Dunning, Ted. 1993. Computational Linguistics, Volume 19, number 1, pp. 61-74.
Rayson, P. and Garside, R. ACL 2000.

Dunning Log Likelihood (G?3)



Two Forms of Measurement
e
- Cases

Number of cases containing a word at least once
Good for finding words characteristic to many cases

o Occurrences

Number of occurrences overall

Good for finding outliers (long cases), repeated
jargon



Word Counts

begotten
hast

The Collected Works of

William Shakespeare lOVE
thou




Word Counts
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Log Likelihood
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Rank Unigram (-2A) Bigram

1 Slovenia 319.48 federal army

2 Yugoslavia 159.55 Slovenia Croatia

3 Slovene 87.27 Milan Kucan

4 Croatia 79.48 European Community
5 Slovenian 67.82 foreign exchange

Trigram
21.27 Slovenia central bank 5.80
19.33 minister foreign affairs 5.80
17.40 unallocated federal debt 5.80
13.53 Drnovsek prime minister 3.86

13.53 European Community countries @ 3.86

Figure 2. Top 5 unigram, bigram, and frigram concepts for topic "Slovenia Secession from Yugoslavia".
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Visual Encoding
T

7 One column per Circuit

o Top N words only (scrollable)

o Text Size - significance score
= Order - alphabetic
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Words that occur in multiple columns?
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Conrad Black’s Sentence Upheld; 7th Circuit OKs Ostrich Instruction

Media baron and author Conrad Black inched closer to the end of his legal road today when th
opinion, penned by Judge Posner — whom Black recently called “part of the prosecution” — al

Black, 63, and three other former Hollinger International executives — Peter Atkinson, John Be
newspaper company out of millions of dollars. The defendants allegedly caused Hollinger, whic
for “private gain.”

“If you receive a check in the mail for $1 million that you have no reason to think you're entitled
know you weren't entitled to the money,” Posner wrote, rejecting the defense's argument that t
instruction”? An “ostrich instruction,” Posner explains, “tells the jury that to suspect that you
is the equivalent of intending to commit the crime.” Posner also clears up a fallacy: The legend
legend and a canard on a very distinguished bird ")

Patnick J. Fitzgerald, the U.S. Attomey for the Northern District of lllinois, said in a statement,
multimillion dollar corporate fraud scheme and deprived the public shareholders of Hollinger Ints

Former newspaper tycoon Conrad Black  Black's defense attorney, Mayer Brown's Andrew Frey, told the Sun Times that, the defense t¢
enters the Chicago federal courthouse, . N . . . N

June 30, 2006 (Credit: Associated straightened out.” Black could still try appealing to the entire 7th Circuit Court and the U.S. Su
Press/Spencer Green)
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s
1 Scale of data

- Scale of visualization
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Conclusion
e —————————————————————————————————
o 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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Scoring by Case

G —

o Discovers linguistic nuance:

capricious, reasserted

- Geographic variances:
drilling, oil, cocaine

o Circuit term preferences:
typescript vs. transcript
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Scoring by Occurrence
T I .

n Common words in long cases:

asbestos, discrimination,
bottler

o Highly skewed distribution:
she, police, damages

bottler

Tl

[
1901

1062

1963

1008

'.--— — e —
(1" Fi

e —

[=1= !

e

100

15/20870

1822848
1823381

1a24ron

28182

ar2sTT4

12725280

B340

413863

a7 ran



Tooltip Graphs
I I m————————————.
- Compare measures

o Significant absence

1 See scores for all columns at once
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Tooltip Graphs
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- Compare measures
o Significant absence

1 See scores for all columns at once
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Research Process

Meet with legal
experts

* Basic grasp of data
and questions

O

O

Design initial
visualization(s)

Acquire the
data

* Develop analysis
infrastructure

O

O

Revise
visualization

* Meet with data
experts for review




- Characteristics of Data

Federal Reporter Database
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Dynamic Stop Words
————————————————————————————————————————————————————————————————————————
o Top Y2 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

I =,

1 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

o Date Parsing
15 different formats!



Indexing and Search
I =,

- 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

I
- Postgres Database

Stores aggregate term vectors and statistics per
document

7 Multi-threaded

Parsing, indexing, and storage concurrent
10-12 hours to index and process all documents

o Result
Code infrastructure for handling large text corpora



