Case Study: Jigsaw

—

CS 4460 — Intro. to Information Visualization
September 15, 2017
John Stasko

Learning Objectives

Become familiar with investigative analysis process carried out by
various types of analysts

Learn about visualizations used to represent text and document
data

Gain familiarity with how Jigsaw system works and how to use it to
explore document collections
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An llluminating Exercise
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50 synthetic intelligence documents

Identify and describe the hidden threat
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Problem Addressed
%
Help “investigators” explore, analyze and
understand large document collections

[ ——

Articles &  [rEimmmmmmem—"
reports =
— = | Blogs

XML documents | —
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Example Documents

1) Report Date: 12 July, 2004. A routine customs inspection was performed on a package that was sent
by a person named Pieter Dopple, 22 Hoveniersstraat, Antwerp, Belgium. This package was addressed
to A Hijazi, 1212 Lyons Ave.. Newark, NJ. The customs form stated that this package contained two
decorative clocks having a commercial value of $250.00. The packageinstead contained 111 polished
diamonds, whose value is estimated to be $47,000. Discussions with the FBI resulted in a decision not to
pursue a customs viclation charge against Hljazi. The reascn is that Hljazl 1s currently under FBI
surveillance. This package was resealed and delivered to Hljazi by USPS

2) Report Date: 22 February, 2003. Survelllancereport on Cesar Arze, whose residence i1s 77 Avenue
Francis, Sante Dominge, Dominican Republic. Arze, who moved from Havana, Cuba to Santo Domingo in
1992, works as a medical technician in Santo Dominge. Arze is under surveillance because of infermation
that he is associated with Cuban intelligence services. Arze was photographed in company with a man
identified as Hector Lopez in Bogata, Columbia on 23 January, 2003. Lopez, a known representative of
FARC, has conducted narcotics distribution activities throughout South and Central America and the
Caribbean.
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Challenge .
Suppose you are an intelligence analyst
and you have hundreds or thousands of
such documents

How would you explore for hidden plots
and threats?
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One Emphasis

— e al®
Entities within the documents
Person, place, organization, phone number,
date, license plate, etc.
Thesis: A story/narrative/plot/threat
within the documents will involve a set of
entities in coordination
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Doc 1 Doc 2 Doc 3

John Smith June 1, 2009 Mary Wilson
Atlanta

B n
osto PETA

Bill Jones
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Multiple Domains
S—
Visualization for Investigative Analysis
across Document Collections

Law enforcement & intelligence community

Fraud (finance, accounting, banking)

Academic research

Product reviews

Blogs, stories

Journalism & reporting

Consumer research
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“Putting the pieces together”

M
Jigsaw

Computational analysis of documents’ text
Entity identification, document similarity, clustering,
summarization, sentiment

Multiple visualizations of documents, analysis results,

entities, and their connections
Views are highly coordinated
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Analysis Process

NS~ )

Document import

Entity identification
Computational text mining
Exploration of visualizations

hwne=
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1. Document Import
Text, csv, pdf, Word, html

Jigsaw data file format
Our own xml

Import E]
Source

Flles | Jigsaw Datafiles | Web Sites | Web Search | DHS Reports | BibTex Fles

Docurnents (&t pdf .doc xds htm html)
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2. Entity Identification |
i
Must identify and extract entities from
plain text documents
Crucial for our work
Not our main research focus — We use
tools from others
GATE, Lingpipe, OpenCalais, Illinois (Roth)
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Sample Document 1

Feport: Z0040510-4 16
May 14 2004

VANCOUVER, British Colunbia - A Canadian immigration panel is considering
whether accused environmental saboteur Tre Arrow can apply for refugee
status in Canada.

Arrow, 30, who is wanted for fire bombing logging and cement trucks in
Oregon, asked the Canadian suthorities to remain in Canada as a political
refugee at a hearing in Vancouver on Tuessday.

A key issue will be whether Arrow is affiliated with a terrorist group,
which would immediately disqualify him from receiving refugee status in
Canada, authorities said.

The Immnigration and Refugee Board is scheduled to decide by May 31 whether
Arrow is affiliated with the Earth Liberation Front, a group the FBI
considers a terrorist organization responsible for scores of attacks on
property owver the past dozen years.
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Entities Identified

Source:
Date: May 14, 2004

YANCOUNWER  British Columbia - A Canadian immigration panel is considering
whether accused environmental sabateur Tre Arrow can apply for refugee
status in Canada.

Arrow, 30, who is wanted for fire bombing logging and cement trucks in
Oregon, asked the Canadian authorities to remain in Canada as a political
refugee at a hearing in ¥ancouver on TUBSHay.

A key issue will be whether Arrow is affiliated with a terrorist group,
which would immediately disgualify him from receiving refugee status in
Canada, autharities said.

The Immigration and Refugee Board is scheduled to decide by May 31 whether
Arrow is affiliated with the Earth Liberation Front, a group the EBI

considers a terrorist organization responsible far scores of attacks an

property over the past dozen years.
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Sample Document 2

Title: Proving Columbus was Wrong

Abstract: In this work, we show the world is really flat. To
do this, we build a bunch of ships. Then we...

PI: Amerigo Vespucci

Co-PI: Vasco de Gama, Ponce de Leon

Organization: Northwest Central Univ.

Amount: 123,456

Program Mgr: Ephraim Glinert

Division: IIS

ProgramElementCode: 2860
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Entities Already Identified

Title: Proving Columbus was Wrong Text

Abstract: In this work, we show the world is really flat. To
do this, we build a bunch of ships. Then we...

PI: Amerigo Vespucci

Co-PI: Vasco de Gama, Ponce de Leon

Organization: Northwest Central Univ.

Amount: 123,456

Program Mgr: Ephraim Glinert ==
Division: IIS E!’!t!t!es

ProgramElementCode: 2860
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Entity Ildentification

Entity |dentificaiton

Statistical Enfity Identification
®Rloneg

O LingPipe

O Calais

O GATE

O linois-NER.

Rule-Based Entity Identfication
[ODate  [FPhone [Zipcode [Emal [CURL [JIP address

Dictionary-Based Entity Identification
Entity Type:  Dictionary File:

Browse... | [Case sensitive
Browse... | [Case sensitive
Browse... | []Case sensitive
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3. Computational Text Analyses “
H
Document summarization

Document similarity
Text or entities

Document clustering by content
Text or entities

Sentiment analysis

Fall 2017 CS 4460 20
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4. Visualization Exploration

Fall 2017 CS 4460 21

Entity Connections

Core Principle
Entities relate/connect to each other to make
a larger “story”

Connection definition:

Two entities are connected if they appear in a
document together

The more documents they appear in
together, the stronger the connection

Fall 2017 CS 4460 22
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View Coordination

—
Actions (selections, expansions) in one
view are propagated to others that update
appropriately

Views can be “frozen”
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Documents

231 reviews of 2009 Hyundai Genesis
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A Review
%
Rating from 1 to 10 on multiple categories:
Reliability, Overall

Free narrative text

Entities
- Overall rating, value is integer score
- Car makes and models mentioned in narrative text
(Ford, Audi, BMW, Corvette, Sonata, ES300)
- Car "features" mentioned in narrative text
(brakes, transmission, stereo, seats)
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Entity Aliasing
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Alias Representation
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Website Items

36

Tutorial videos
Sample data sets
Scenario videos
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Video Tutorials
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igeaw Tusorisl Videos and Documentst.

L Sigraw Homa | System Views | Vido Tutona | Exampio Docurme ing Jigsaw |

e

. Jigsaw: Visual Analytics for Exploring and Understanding Document Collections

-

rveses Jigsaw Tutorial Videos and Documentation

i This senes of short. that 10 Jigs o use the

s System and how o start exploring a document coliection. The wdeos are isted in an order of logical chronological appicabon within Jigsaw Each
video's name s a ik to a Flash il The inks at the end o a | stand. page
alink 1o the written Jigsa You print out and review it as you watch the videos.

Document
Jigsaw Tutorial - Writien documentation abots the system

Videos
System -What ble 10 run Jigsaw (26 MB MP4)
Importing Documents - How to import documents into Jigsaw (6.7 M8 1MP4)
Working with Entities - iy entibes, 9MB MP4)
Text Analysis - How (0.6 MB MP4)
Projects and Workspaces - Saving and restoring sessions (1.5 MB MP4)
Using the Control Panel - Operati arch for terms (2.3 MB MP4)

Document View - How to use the Document View (5.5 MB MP4)
List View - How to use the List View (6.2 MB MP4)

Cluster View - How to use the Cluster View (5 MB MP4)

Graph View - How 10 use the Graph View (6.2 MB MP4)

Grid View - How to use the Gnd View (5.5 MB MP4)

Calendar View - How to use the Calendar View (2 8 M8 MP4)
WordTree View - How to use the WordTree View (7.1 MB 1P4)
Scatterplot View - How to use the Scaterplot View (2.9 MB MP4)
Clrcular Graph View - How to use the Circuiar Graph View (17 MB MP4)
Timeline View - How to use the Timeline View (1.1 MB MP4)
Tablet - How to take notes and reason with the Tablet (3.4 M8 MP4)

Last modified February 4, 2012
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Sample Data Sets

s
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Jigraa Home | Sys

" Views | Video Totoriat | Examele Doceenent Sats | In th

s | VAST ‘07 Contest | G

a Jigraw |

Jigsaw: Visual ytics for ing and L ing D Ci
[
L Example Jigsaw Datafiles
- Below e npl anode
e the text " These flles use the * jg* suffix. Please feel free to use these datahies in
- your We simoly

bout auts

. pages . Top
« Bible - King James version of the Bible
« CHi papers - The title, abstract " every from
« InfoVis and VAST papers - The ttl, abstract and metadata for every IEEE infoVis and VAST conference paper from 1995t 2013 (List of
concept terms identfied in tities and abstracts)
* NSF award information including titie, summary, from 21 9 hang for onginal scrape of these)
CISE/CCF - CISE Cs CISE awards)
CISE/CNS - CISE Computer and Network Systems
CISENS - CISE Interactive and Inteligent Systems
EHRIDGE - EHR Graduate Education
EHRIDRL t nd Informal Sefe
EHRIDUE - EHR Undergraduate Education
EHRMRD - EHR Human Resouce Development
ENGMP - ENG Industnal Innovation and Partnership
« 9/11 Report - Each page as a separate document

Last modified Navember 4, 2013
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Application Domains

o,

I

Intelligence & law enforcement
Police cases
Won 2007 VAST Contest
Stasko et al, Information Visualization
'08
Academic papers, PubMed
All InfoVis & VAST papers
CHI papers
Gorg et al, KES *10
Investigative reporting
Fraud
Finance, accounting, banking
Grants
NSF CISE awards from 2000

Fall 2017

Learning Objectives
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Topics on the web (medical
condition)

Autism
Consumer reviews

Amazon product reviews,
edmunds.com, wine reviews

Gorg et al, HCIR '10

Business Intelligence

Patents, press releases, corporate
agreements, ...

Emails
White House logs

Software
Source code repositories
Ruan et al, SoftVis ‘10

35

o,

Become familiar with investigative analysis process carried out by

various types of analysts

Learn about visualizations used to represent text and document

data

Gain familiarity with how Jigsaw system works and how to use it to

explore document collections

Fall 2017
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HW 3

— e al®
50 synthetic intelligence documents
In T-square
As one big document, as 50 documents
As a Jigsaw data file
Identify and describe the hidden threat
Write a 3-4 sentence hypothesis
Write a few paragraphs about your
analysis process
Due next Friday -Don't wait til last minute
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Upcoming

Multivariate visual representations 1
Prep: Watch system demo videos

Multivariate visual representations 2
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