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Text is Everywhere

e \We use documents as primary
information artifact in our lives

e Qur access to documents has grown
tremendously in recent years due to
networking infrastructure

- WWW
— Digital libraries
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Who Cares?

e Analysts and investigators from a variety
of domains work with documents

— Intelligence analysis & law enforcement
— Academia

— Consumers

— Fraud

— Investigative reporters

— Business analysts
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Example Tasks & Goals

Which documents contain text on topic XYZ?
Which documents are of interest to me?

Are there other documents that are similar to this one (so they are
worthwhile)?

How are different words used in a document or a document
collection?

What are the main themes and ideas in a document or a collection?
Which documents have an angry tone?

How are certain words or themes distributed through a document?
Identify “hidden” messages or stories in this document collection.

Quickly gain an understanding of a document or collection in order to
subsequently do XYZ.

Find connections between documents.
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Question

¢ Can information visualization and visual
analytics help with such tasks?

( anformaTion
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Challenge

e Text is nominal data

— Does not seem to map to
geometric/graphical presentation as easily as
ordinal and quantitative data

e Bar charts, line charts, scatterplots, etc.
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A Little Tour

What has been done
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State of the Union Addresses

& The State of the Union in Words: A Look at the 34,000 State of the Union Words Delivered of Geo - Windows Internet Explorer

http://www.nytimes.com/ref/washington/20070123_STATEOFUNION.html?initialWord=iraq

@ ] = | & http:/Swww.nytimes.com/reffwashington/20070123_STATEOFUNION. htmi%initialWord=iraq
e
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& The State of the Union in Words: A Look at the 34...

)‘:I\ v By ~ ®m v |:»Page v ﬁ ¥ ii;Tools « =
The 2007 State of the Union Address

READ 2007 SPEECH | FEEDBACK
Over the years, President Bush's State of the Union address has averaged almost 5,000 words each, meaning the the President has delivered over
Q

ome words appear frequently while others appear only sporadically. Use the tools below to analyze what Mr. Bush has said.

| Search | | OF choose a word here.

Use of the phrase "Econom” in past State of the Union Addresses Compared with other words
2001° 2002 2002 2004 2005
6 T 13 17

2001° 2002 2003 2004
Econom

33

Afghanistan

13

Economy(ic)

& T

Insurance

2

Irag/iragi(s)

z

The word in context

Next Instance of ‘Econom
Government has a role, and an important role. 'et, too much government crowds out initiative and hard work,

private charity and the private ECONOMY. Our new governing vision says government should be active, but
limited; engaged, but not overbearing. And my budget is based on that philosophy.

Social Security
— 2001 (Paragraph & of 73)
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Phrase Nets
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Fig 4. Matching the same pattern on different texts. Here we used the pattern “X of Y” to compare the old and new testaments. Israel takes a
central place in the Old Testament, while God acts as the main pattern receiver in the New Testament.

XandY

XsY

XatyY

X (is/are/was/were) Y
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http://textarc.org

Lcuriouser

count word
126 very
125 little
124 so
116 out
114 they
113 this
108 The
105 look
100 he
99 down
93 up
a7 is
96 like
94 about
94 his
93 what
91 know Caterpiiaf
g8 them
85 were
83 again
23 have -
83 herself
g3 went
80 thing
T8 if
TE ar
76 thought

& Internat

Sentences laid
out in order of
appearance

Words near to
where they
appear

Significant
interaction

Brad Paley
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Hetzler & Turner
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My History

What motivated the work
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THE INTELLIGENCE REPORTS AT HAND

Here are the folders you now have that containthe intelligence reports
thatwill be of concernto youin your analysis. You are evaluating this
intelligence information during the firsttwo weeks of December, 2004. The near
future means after 16 December, 2004 which will be the date of the final reports
you have.

FBIFOLDER:

1)Report Date: 28 April. 2003 [From Canadian Security Intelligence Service].
This report concerns a bulletinissuedon 2 Aprll 2003 by the Surete’ de |’ i
Faris concerning a Moroccan named il .alias:Abu Hafs [See ClA
reportfor 17 April, 2003].The Surefe’ reportedthat;mggmleﬂPans on a flight
to Montreal, Canada on 1 April, 2003 and was traveling under a French passport
inthe name of Mehdi Rafiki. A Mehdi Rafiki did arrive in Montreal on 2 April,

2003 and saidthe purpose of his visit was to attend the funeral of an uncle. He
listed his Montreal contact address as 175 Rue Durocher. This address belongs
to an Irish pub operated by a man named Patrick O'Malley. O'Malley says he
newver heard of any person named Mehdi Rafiki. But a man using a French
passportinthe name Abu Hafs rented a car at the Canadautin CarRental Agency
inMontreal on 2 April, 2003. This rented car was never returnedto this agency. It
was discovered abandoned on'Walden Ave near Schiller Parkin Buffalo, MY on
6 April, 2003.

2)Report Date: 12 May. 2003 [From MI-5. UK]. Riyad Yasser. a UK citizen, was
arrested on 1 May, 2003 following an accidenton the M4 Motorway near the
Heston Service Area outside of London. Yasser has been an airtraffic controller
atHeathrow Airport forthe past six years. Two kilos of Semiexwere foundinthe
trunkof his car. A videocassette of a sermon given by Omar Mahmoud Othman,
formerly a Salafijinad preacher atthe Baker St. Mosque in London, was foundin
Yasser's apartmentat # 44, Morthumberland Circle, EastBedfont. London. Also
foundinYasser's apartmentwas a note containing several addresses in Canada,
the USA, and in Nassauin the Bahamas, The addresses are: 721 St. Clare 5t
Montreal; 455 117 Street, Miami Beach, FL; 1712 Ferry Ave., Camden, NJ, and
11 Apple 5t inMassau, The Bahamas.

3)Report Date: 3 July, 2003 [l 0s Angeles Field office]. In responseto the CIA
report[29 June, 2003] regarding Abu Somad, 235 Buckthorn St, Inglewood CA,
andYazid Bafaba. 773 Elaxton St., Culver City, CA., investigators visited these
two persons at their residences. Both Somad and Bafaba saidthey had never
heard of persons named Rj Sungkar or Omar Everfts. Each of Somad and
Bafabawas asked if they knewthe other andthey repliedthat they did not.
However, itwas |ater establishedthat both Somad and Bafaba appeared
togetherin a surveillance photo taken at the CalMational Bankin Culver City.
Records of this bank indicated that Somad and Bafaba hold a jointaccount at

An Illuminating Exercise

CIA FOLDER:

1)Report Date: 12 February. 2003 [From sources in Eqypfl. A Russian named
lgor Kolokoy was arrested in Cairo on 29 January, 2003 and charged with
assaulton an Egyptian police officerwho had attempted to arrest him forbeing
drunkin public. Kolokoy sells medical supplies throughoutthe Middle East and
represents a company in Moscow called Medikat. A background checkon
Kolokoy reveals that he was formerly an administrator atthe Soviet institute
Vectorin Stjzi. near Kiroy in Russia. When hewas arrested, Kolokoy was
carrying a card with a note on it reading [in Russian]: “Safrygin forH. Q.
Peshawar.”

2)Report Date: 15 February, 2003 [Transcript of names andinformation of
interesttaken from a captured computer hard drive in Afghanistan, just recently
translated]. (a) David Loigeau, Canadian citizen from Toronto. Kanjak Training
Camp,2000-2001; wounded near Gizab, March 2002. (b) Raead Beandali.
American, DetroitMI., Mine warfaretraining, Al Khaldun training camp, 2000-
2001,w0unded nearg@@_ 26 Movember, 2002; sentto London 12 December,
2002.(c) Fahd Khadr, Canadian, Montreal. Lightweapons training Al-Badr |
training camp, 1999-2000. Sent home 23 October, 2000.

3)Report Date: 22 February. 2003. Surveillance reporton Cesar Arze, whose
residenceis 77 Avenue Francis, Santo Domingo, Dominican Republic. Arze, who
movedfromHavana, Cubato Santo Domingoin 1992, works as a medical
technicianin Santo Domingo. Arze is under surveillance because of information
thathe is associated with Cuban intelligence services. Arze was photographedin
company with a man identified as Hector Lopezin Bogota, Columbiaon 23
January, 2002, Lopez, a known representative of FARC, has conducted narcotics
distribution activities throughout South and Central America andthe Caribbean.

Ial}Regort Date: 17 March. 2003. [Report from asource in Calamar, Columbia
This source reports observing, near Calamaron 3 March, 2003, three men he
knewwere Cubans discussingthe transfer of cocaine with members of the
Mational Liberation Army [ELM]in Columbia. The source recognized one of these
Cubans as.Jose Escalante. This source says that he knew Escalante whenthey
were students in 1991 at a school for medical laboratory technicians in Havana.
This source said he believesthat Escalante works in some capacity forthe
Cuban military. Our source also stated that Cuban representatives frequently visit
in the tri-border area of Columbia, Ecuador and Peruto arrange forthe exchange
of weapons of various sorts needed by ELMN for cocaine, that the ELM supplies to
the Cubans who sell and distribute this narcoticthroughoutthe Caribbean and
Central American region.
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Jigsaw

Visualization for Investigative Analysis
across Document Collections
e Law enforcement & intelligence community
e Fraud (finance, accounting, banking)
e Academic research
e Journalism & reporting
e Consumer research

“Putting the pieces together”

(  snforndTron
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The Jigsaw Team

Current:
Carsten Gorg
Zhicheng Liu
Youn-ah Kang
Chad Stolper
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Problem Addressed

Help “investigators” explore, analyze and
understand large document collections

Spreadsheets

Articles &
reports
Blogs
TN XML documents [F e —
> @ MMensdee:



Our Focus

e Entities within the documents

— Person, place, organization, phone number,
date, license plate, etc.

o Thesis: A story/narrative/plot/threat
within the documents will involve a set of
entities in coordination
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Entity Identification

e Must identify and extract entities from
plain text documents

— Crucial for our work

e Not our main research focus — We use
tools from others

( P ‘01 PAALAOIA
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Sample Document

ul 20040510-4 16
14 2004

VANCOUVEER, Eritish Columbia - & Canadian immmigration panel iz considering
whether accused environmental saboteur Tre Arrow can apply for refugee

status in Canada.

Arrow, . tho iz wanted for fire bhombing logging anc
Oredgorn, & : Canadian sauthorities to remain in
refug at Vancouvwer on Tuesday.

k will he whether Arrow iz affiliated with
which would immediately disqualify him from
Z authorities said.

The Irmmigration and Fefugee Board is scheduled to decide by
Arrow i=s iated with the Earth Likberation Front, a group
considers a t izt orgahization responsikble for scores of
property . ast dozetr
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Entities Identified

Source:
Date: May 14, 2004

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

Arrow, 30, who is wanted for fire bombing logging and cement trucks in
Jregon, asked the Canadian authorities to remain in Zanada as a political
refugees at a hearing in Yancouwver on TUesday.

A key i1ssue will be whether Arrow is affiliated with a terrorist group,
which would immediately disqualify him from receiving refugee status in
Canada, authorities said.

The Immigration and Befugee 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 for scores of attacks on

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

‘ nformbdiomn
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Entities Already Identified

Text
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 Entities
Division: IIS

ProgramElementCode: 2860

( nformadon
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Connections

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

e Connection definition:

— Two entities are connected if they appear in
a document together

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

e Computational analysis of document text

— Entity identification, document similarity,
clustering, summarization, sentiment

e Multiple visualizations (views) of
documents, analysis results, entities and
their connections

e Views are highly interactive
and coordinated

-
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ixels Help
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xample D

What's Inside

Explore Wines
Over 190,000 sesrchable notes from
ert Parker's

The Hedonist's Gazette
An insiders |
wine and food

Article Archive
In-depth commentary from The Wi
Advocate and other sources.

My Wines

Powerful, easy-to
purchasing/managing & cellar and
participating in o e community.
Robert Parker Mobi

Search the notes from any Internet-
enabled mobile device

of th

2009 Ridge Chardonnay

View Tasting Note

Quick Links

Gift Subscriptions
Get b

to Fine Wines

SUBSCRIBE GIFT SUBSCRIPTIONS

-‘Welcom\
Robert Parker
Online

ocument Collection

word:
Forgot My Username/Password

Remember Login Info

Rock and Rhéne:

Parker Explores the Greatest Unheralded Grapes
in the World-Grenache, Mourvédre, and Syrah

FAQs VIRTUALTOUR SUPPORT SITEMAP CONTACT US

Wine Advocat

Robert Parker Lisa Perrotti-Brown MW
Reviews and Articles In Asia

Antonio Galloni’s David Schildknecht
e Cellar Reviews and Articles

Neal Marti Mark Squires
Wine Journa E-zine and Bulletin Board

Jay Miller Parker & Zral
Reviews and Article: Wine Certification Program

Shop Now

More Information
The Vintage Chart

Glossary of Wine Terms
Parker's Rating em

About Our Reviewers

Writer Ethics/Standards
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One Review
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Demo

e Reviews of wines from Tuscany, ‘07-on
— Text: review narrative

— Entities: variety, producer, rating, vintage,
color, location, producer, “descriptor”, ...

e Descriptor (~ 9000)

— eg: abrasive, oaky, cherry, mocha, textured

e 1132 reviews
— From database of 150,000 reviews
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Console

Entity

-
Jigsaw

Color Legend:

B author (1139)
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%
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B conference (Z)
B journal (13)

B wear(17)

sen|
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New Project
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Search
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Document View

| T =
analysis based better biologists clouding E6l6r community control criterion d@tas ets desired Im porta nt
| dimensions effectively exploratory exp ressionfeature framework GeneShelf words in
layoutmaniwordle projections study techniques userswordle loaded docs
Automatic
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List View

Lists of entities by type
Connections highlighted

List View

Edit ‘Wiew Bookmarks Lists Options Export

conference w [F\dd all ] [Clear ][ Show all connections || year

W Keim, DA,

M Heer, 1.

M Munzner, T,
M Ribarsky, W,
W van Wik, 1.0,
W Carpendale, S,
W Ward, M.O,

B Rundensteiner, E.A,

W vattenberg, M,
W Yang, 1.

W Ebert, DS,

W Fekete, 1.0,
B Harrahan, P.
W Morth, C.

W van Ham, F.

B Shneiderman, B.
B Chang, R,

N Dykes, 1.

1 Fisher, D,

B Kosara, R,

B Les, B

B MacEachren, &M,
0 Thomas, 1.

B 'Wang, P.C.

B Heriry Riche, M,
B Ma, k.-L.

1 Robertson, G,
B Tory, M,

B Weaver, C.

0 wood, 1.

B Zhou, M.X,

B Agraweala, M.

1 Andrienko, G,

1 Andrienko, M.

1 Chi, EH.

B Diou, W,

B Ly, 5.

B L, Z.

1 McGuffin, M1,

B Qu, H.

I Roth, S.F

W interaction
M graph

W network

W visual analytics
W =valuation
B text

B Casze study
B clustering

B overview

B social

1 higrarchy

B navigation
I color

1 experiment
1 insight;

1 docurnent
1 parallel coordinates
1 user study
1 gengraphic
B cluster

1 animation

1 usahility

1 collaboration
1 matrix

1 hierarchies

1 perception

1 treemap

1 zooming

1 focus+context
1 metrics

1 data rining
1 graph layout
1 high-dirnensional data
1 databaze

1 theory

1 timne series

1 brushing

1 filter

1 histary

1 pixel

1 radial

] ctatistics
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List View

Lists of entities by type
Connections highlighted

List View

Edit ‘Wiew Bookmarks Lists Options Export

conference w [F\dd all ] [Clear ][ Show all connections || year

H Infovis

B WAST 1 usahility

| bioinformatics
| Hoffman, E. 1 case study
| Knoblach, 5. I categorical
| Koh, K. | dynamic query
B Shneiderman, B. M interaction
| Ahdo, H. 1 matrix
| &hel, P 1 overview
1 2bello, 1, | scatterplot
| Abowd, G.D. 1 user study
| Abusalah, A, | aesthetice
| &darns, D, 1 animation
| &dar, E. I awarengss
| &fzal, S, 1 brushing
I Aggarwal, W, 1 bisiness
B Agrawala, M, 1 cluster
| Agutter, 1, B Clustering
| Aklberg, C. | coghition
| Albers, D, 1 collaboration
1 Albuguergue, G, 1 coordinated views
| Aldering, G.5. 1 data minitg
| Alexa, M, 1 database
| &llan, 1. | design study
| Allendoerfer, K. | dirmension reduction
| Alper, B. 1 distortion
| Alper, M, 1 document
| Alsakran, 1. | education
| &luker, S, W evaluation
I &rnar, R. 1 experiment
| Armenta, M. | field study
| &nand, &, 1 filter
| Ancuta, O, 1 financial
| Andrews, C, | fisheye
1 Andrenws, K, 1 focus+context
1 Andrienko, G. 1 gengraphic
1 Andrienko, M, 1 geospatial
| Anigus, LG, | geovisualization
| Ankerst, M, | glyph
| Anuparn, W, M graph
| Appel, AW, | graph drawing
| Araoon, O 1 oranty lavout
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Graph View

Document

-
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Entities
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Document Cluster View

=

Document Cluster View:
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Document Grid View

’ Document Grid View E]1

Edit Yiew Bookmarks Export
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Calendar View

Showing connections
between entities and
dates

Calendar, View
Edit WView Bookmarks Show Al Clear Al Filkers  Granularity
Use Doc Date 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Use Date Entities

Begin 1995 &
End 011 &

[ author (0}
concept (2)

[] conference (0}

[ indesterm (200
[ unstructured text data
[ Faceted text corpora
[ literary text collection
[ advanced text mining
[ Free-form text
[ text content spatialization
[ large text document corpe
[ text processing
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WordTree View Context of a word

in the collection

Word Tree View
Edit Bookmarks

114 matches - compact rectangular shapes technique was often preferred byexperimental subjects even though the use of duplications dramaticallvimproves the 3
- 5D dizplay does improve performances in the designed spatial memory task.
- finding= do generalize and that the errors are large.
- Growving Polygons technigue is significantly moreefficient than the traditional Hasse disgram visualization for analysistasks related to deducing infor
B _~ algorithm can achieve a good balance in mairtaining & treemap's stability, continuity, readability, and average aspect ratio.
our = technigque produces visualizations of geospatial data sets, which enhance the dizcovery of global and local correlations, and demonstrate its perform:
- th at - = probahbilistic approach combined with 3 'hinning' technigque is very fast and vet spproaches the accuracy of the more expensive 'true' complete measurement,
o Eubjects are guicker and more sccurate inlocating targets of interest uzing the distortion method.
Wy, T, for an effective pixel placement, we have to solve complex optimization problems, and present an algatithm which efficiently solves the problem.
- animated diagrams that are designed bazed on perceptual rules such as those proposed by Michotte have the potertial to facilitate comprehension of complex c:
- compared to other layvout algorithms ordered treemaps are more stable while maintaining relatively favaorable aspect ratios of the constituent rectangles.
- data transformations, such asregression, principal component analysiz and k-means clustering, can beadapted to account for uncertainty .
- especially the possibilty of an animation of thelayout process can assist the user essentially in maintaining theorientation in the infarmation netvork.
X __~ application allowed archivists to learn about & collection with accuracy, faciltated decision-making, and helped them arrive at conclusions.
the ~ clozeness of teams' collsboration influenced how vwelthey performed on the task overall.
~ _~~ forhid edge crossings.
. < o = irtegrate them with existingmultivariste analysis technigques, including outlier detection andinteractive brushing.
how " this set of taols can be used to find emerging topics in the newws, compare different broadcasters, or mine the neswws for topics of interest.
it can alzo be used for assisting in indexing new photos.
Show “thiz model captures zeveral aspects of traditional design aesthetics and we describe a software tool that implements the model to helpdesigners analyze and refin
- BirdViz has helped scientists obtain new evidence for existing hypotheses, az well as formulate nesw hypotheses in their domain.
; . . _~ multiscale visualization of general relstional databazes.
| b effectiveness of = our approach by applying the methods to two use cases.
y ' uzefulness of our proposed slgorithms on datasets originsting from computationsl fiuid dyrsmics.
- the "-_— advantages and practical usefulness of our lavout algorithim.
- applicakility of our semartic lens for scenatios requiring & complex selection of the zones of interest.
' behavior of the zource code ontest sets, ranging from individual tests, to importart subsets such a3 the set of failed tests | to the ertire test suite.
- benefit of the propozed approach.
. __~~ iz used by commercial users.
hle = to extend automatic presentation to the generation of tables of viewws (commonly called small multiple displays).
- howy the above analysis is perfarmed.
- & correlstion between attraction errors and intuitions akoutrelstedness, poirting tovwards a possible mechanizm by which theperception of visual marks becomes an interpretation of
Ay flowyy layout with non-overlapping node labels; and leyout ofgraphs with grouped nodes (called clusters).
. multiple types of relationships st multiple scales in & way that isvisually comprehenzible in accordance with known perceptual principles.
- that bath, the one- and the two-ditmensional arrangement problem aresurprisingly hard problems, i
' the potential of aur technigue.
“trends compares favourably to the alternstive visualizations.

- aggregsted networks derived from TreeMet, and an edge bundling technigue to reduce visual complexity. a
¥
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Circular Graph View

Circular Graph View
Edit “iew EBookmarks Filker Items  Options
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Scatterplot View

Scatter Plot View
Edit View EBookmarks

author |3
=
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Amar, R.
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Documents
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1 1 Han, ¥
containing
= Harrold, M.J.
palrs Of Jacko, J.A.
Jerding, DF.
11 Jones, J.A4.
entities
Lee, B.
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Stuntebeck, EP.
Sullivan, T.
Summet, J.
Tsigas, P.

¥i, JS.

Zhang, E.

&°

‘ ®-{ 1*((’ AMAALA O IA



@ Tablet
Edit

@ Tablet
Edit

Add Item () Connect (c) CreateTimeine () | Add Page
Page 1 | Timelines | Weapons | To Do | Plane timeline | Ship timeline | Clusters.
Add Item (@) Connect (¢) Create Timeline (1) | Add Page
Page 1| Timelines | weapons | To Do | Plane timeline | ship timeline | Clusters
Arrested Lashkar-e-Jhangyi
lnkenya Acquited

Call about jorning someone

Delivery ko house Met with 3rd man at mosque b Lan e Text Apri 1
d

@ Thabti Otiend
(Sports bar Met Balochi, Jinnah, M. V| visited bldg
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Martyrs Frort of Judea
Maulana Hag Bukhari fzsem BhUEani
Entered house. Funds transfer Visited house on Moosa Lane habi
‘ Sports bar and surf web WEETEELD
1 e \
Mar 0 .
uly 19

Muhammad Kasem

Match 26 Akram Basta
@ taulans Hag Bukhari

-alked on phone
HpblEapt phone:
Phone call w Khouri about: Joetomski@au.r
In Beirt B =iy Dubai Fund transfer
Khouri / 0yoz3826@hotmail.com
o - beopric ealk it Arka bouk trip
suppiies

Wkhail Dorbrovski Abdullah Khouri
FUNSHO KAPOLALLM
| Tallked an phone
AUQZ8  Sepif Sep 16 Mar 3 Dubai
@ tunamnad kasem Callto Ahmed, saying brother | [Ernaito Niog Not in Dubal
Leonid is dead @ :bdullsh khouri @tk

@ tuhammad Kasem

Letter to Boyo about

FurfCall about success
purchase

@ richammed Arka
[

18 Apr - 20 Apr
arachi - Dubal

Leonid Minsky
@ Hikhai Dombrovski == Uk ainian
@ =2 Bhutani businessma
Dec Fehd Feb 1l @ rohammed rengal
Jan 2 |Callabout Dubai

I, dead in
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@ Hudassar Mausherwani

Near death
(Call with Dombrovsi

Vienna, VA
KNA trading

by Gt Jams dsders b
Yemen - - -
@ nicolsi Kuryakin
@ 5elsh Ahmed Tablet
Edit

Add Ttem (a) Connect (¢) Create Timeline (t) | Add Page

@ 5oormee khemkhasngare
@ Lin Chararong
Page 1 | Tmelnes | weapons || To o | plane tmelne | ship tmeline | Custers | Plces
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@ s:eh armed @ oroe @ rtuhanmed Kasem @ cakasar @ 963214569261
@ GEORGE NGOKT
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@ #dad
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Saieh Ahmed
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@ Tanvi Rajput
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@ ruhammad Kasem

@ Georgiy Giunter
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@ Hisik Hosain
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Computational Analysis/Text Mining

e Preprocessing
— Bag of words
— Stop words, stemming

— Disregard words/entities occurring less than
three times

— TFIDF

( nformiadaon
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Computational Analysis/Text Mining

e Document similarity

— Latent semantic analysis (LSA)
e Groups semantically similar terms
e 20% of original

— Uses Singular Value Decomposition (SVD)
— Cosine similarity

( P ‘01}1«;‘17-(0 A
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Computational Analysis/Text Mining

e Document clustering by content
— Text or entities

— K-means
e 20 clusters
o Initial seed docs chosen via dissimilarity

— Summarized by 3 terms
e Summarization algorithm

— User can choose number of clusters & seeds

( P ‘01 PAALAOIA
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Computational Analysis/Text Mining

e Document summarization
— Most “important” sentence
— Mutual reinforcement learning algorithm

— Document decomposed into terms and
sentences

— Weighted bipartite graph between the two,
perform power iteration

i @ +lomet:
v A ONVALAO I
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Computational Analysis/Text Mining

e Sentiment analysis
— Lexicon-based approach
— Initial set of +/- words, iterate and test
— Allow lexicons to be augmented

( nformiadaon
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r

Recommend Related Entities

E2 Entities recommended for: Los Angeles Times, Cesar Gil

TRONEY organization
PETA
Humane
FEI

mianth
lask Fall

ornmened entity: Faron Gardner

Path: Los Angeles Titmes Anitnal Justice [.eaoue i F 200 - Faron Gardner
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Document Import

-
Import

: Import | | Cancel |

) Uinois-MER.

Va ri O u S d OC u m e nt Rule-Based Entity [dentification
fo r m a ts W i t h e n ti ty Date [Phone [Zpcode [CEmal [CJURL 1P address

Dictionary-Based Entity Identfication

identification

| Browvese, ., | (1 Case sensitive
| .| Oca
| |

: Idertify | | Cancel |
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Input Data Formats

e Text, pdf, Word, html, Excel

e Jigsaw data file format

— Our own xml

o DB?
— Go to Excel
— Go to text, transform to Jigsaw data file

( P ‘01 PAALAOIA
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EI Correction

Document View:
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Entity Aliasing

List View

Edit View Bookmarks Lists  Options

Concept w [Add aII] [Show all connections | | author

1 insight
I interaction
A visual analytics
I business
H case study
1 database
W evaluation
M graph
| intelligence analysis
1 metrics
| aesthetics
1 anirnation
1 awaraness
| bicinformnatics
1 brushing
1 categorical
1 cluster
| cognition
1 collaboration
1 color
1 data mining
1 document
1 dynamic gquery
| education
1 filter
1 fisheye
1 focus+context
1 geographic
1 geospatial
1 glyph
I hardhare
W hierarchy
1 high-dirmensional data
| machine learning
1 matrix
1 multiple wiews
B navigation
W rnEetwork
I norminal
B overview
1 parallel coordinates

aII] [Show all connections

v | [aad
<E=| 2| X

M keim, 0.4,
M Stasko, 1.

M Munzner, T.

W ‘Ward, M.O,

M ‘Wattenberg, M,
W Hanrahan, P,

M Rundensteiner, E.A,
M Shneiderman, B,
B van Ham, F.

W van Wik, 1.0,

M Carpendale, 5.
B Heer, 1.

W Ribarsky, Wi,

B Yang, 1.

W Ebert, 0.5,

W Morth, C.

B Thornas, 1.

B 'wong, P.C.

B Fekete, 1.-D.

B Robertson, G.

B Chi, EH.

B Fishier, D

B Ma, K.-L.

B MacEachren, &M,
1 Roth, S.F.

B Stolte, C.

B iegas, F.E.

B Weaver, C,

B Zhou, 1M.X,

B Agrawala, M,

B Card, 5.k,

1 Chuah, M.C.

B Davyal, L.

1 Eick, 5.G.

1 Foote, H.

0 Hao, M.C,

B Hauser, H.

0 Hetzler, E,

B Keahey, T.A,

0 Kosara, R,

I Les, B,

=|E
| graph visualization
| graphical user interface
1 graphical user interfaces
| grayscale shading
| historical trend analysis
| image processing
| image visualization
| immediate context graph
| indoor radio
| information display
| information mural
| inforrmation navigation
1 information visualization
| inspection techniques
| inter-attribute visual analysis
| interactive systems
| interactive visualisation
| interactive vi PR
| investigative
| investigative Remave

Display

| irvestrment Add ta Shosbox

| investment visy
| Jigsaw syster
| large graph dat
| large graph ex
| large informatig
I large software | Flow Select

Delete

Expand

| legal citation Invert Selection

| map visualization

| mathernatics cormputing

| matrix visualizations

| medical information systems

| multi-variate termporal event se. ..

| rultilevel call matrices

| rultilevel visualizations

| rutual fund portfolios

| navigation

| hiode link diagrams

| ohject-oriented programming
| ohject-oriented programs

| optimal animations
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Alias Representation

-
2 Graph View

Edit View Bookmarks Filter Items

lar La

* Cesar Gil
\ ' David Chelmsworth

| Mary Ann Ollesen
Bruce Longhurnf

.lastweek
@50 years ago

0046+705_86 ®2tanta
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aTech
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Fnight
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Application Domains

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

57

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
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Potential Jigsaw Future Work

e Collaborative capabilites * Wikipedia & Intellipedia

e Improved evidence * Geospatial view
mmarsnaling e Better timeline
e Present/browse capabilities

investigation history e Reliability/uncertainty

e Scalability upward e Other types of data

e Web document ingest e Active crawling/RSS

o Implement network Ingest

algorithms e Try it on display wall
e DB import e Deployment to real
« LDA clients

( i OO
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Room to Improve

e \What Jigsaw doesn’t do so well now

— The end-part of the Pirolli-Card model

e Helping the analyst take notes, organize
evidence, generate hypotheses, etc.
(The Tablet is a first step)

— Sometimes called “evidence marshalling”

— Others have focused more on that aspect...
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Evaluation

e How does one evaluate the effectiveness
of such a system?

( P ‘01}1«;17-{(? N
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Lab Study

e Objectives

Kang, Gorg, Stasko
IEEE TVCG'11

— How do people use such a system?

— What system characteristics matter?

e Explore evaluation methods
— Utility evaluation

— What should we measure/observe?

61
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Study Design

e Task and dataset

— 50 simulated intelligence case reports
e Each a few sentences long
e 23 were relevant to plot

— Identify the threat & describe it in 90
minutes

Source: doc017
Date: Oct 22, 2002

Abu H., who was released from custody after the September 11 incidents and whose
fingerprints were found in the U-Haul truck rented by Arnold C. [see doc033] holds an
Egyptian passport. He is now known to have spent six months in Afghanistan in the
summer of 1999.

P’ @ -
v A ONVALAO I
T 62 ® (Il]l[‘l'fdl[‘%



Study Design - Settings

1. Paper




Performance Measures

e Task sheets (like VAST Contest)

— Three components (relevant people, events,
locations)

— +1 for correct items, -1 for a misidentified items

e Summary narrative
— Subjective grading from 1 (low) to 7 (high)

e Two external raters

e Normalized, each part equal, mapped to
100-point scale

gg o <® ;.;1('0 A AL CTA



Results

Paper Desktop Entity Jigsaw

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16
Final Score 22.87 65.00 24.26 87.08 62.08 67.13 42.13 29.41 52.23 15.00 29.26 81.19 95.05 58.07 75.20 90.00
Performance Fair Very Fair Excel- Very Very Good Fair Good Poor Fair Excel- | Excel- Good Very Excel-

good lent good good lent lent good lent

Average
Score 49.80 50.19 44.42 79.59
Documents 50 50 50 50 50 50 50 50 49 31 45 50 31 50 46 23
Viewed
# of Queries 19 18 48 8 23 61 59 91 44 4 26 8
First Query 40:49 19:55 2:47 12:41 1:31 0:29 0:59 3:12 0:18 5585 25:37 4:18
Amount of Many None Many Some Many Some Few Some Some None None Few Some Few Few Few
Notes
First 0:07 0:05 0:16 1:53 19:57 2:47 8:20 2:37 3:14 0:48 0:32 SIS 78:45
Note Taking
First 43:20 32:53 70:13 3:25 61:35 20:26 7:33 64:11 PASHOL 0:52 2:55 7:20 48:26 41:48 43:00 5:33
Task Sheet
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Investigative Analysis Strategies

1. Overview, filter and detail (OFD)
2. Build from detail (BFD)

3. Hit the keyword (HTK)

4. Find a clue, follow the trail (FCFT)

66 @
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Design Implications for IA Tools

e Support finding starting points/clues
e Guide the analyst to follow the right trail

e Support different strategies of SM process
e Support smooth transition between SM stages

e Provide a workspace
o Allow flexibility in organizing

e Support to find next steps when dead-end
o Facilitate further exploration

67 @
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Kang & Stasko
Case Studies Submitted to VAST ‘12

e Interviewed six analysts who have been
using Jigsaw for 2-14 months

— 3 intelligence analysts
— 2 academic researchers
— 1 business analyst

e Gain better understanding of benefits,
limitations, utility

— Inform next generation tools

eg 68 <® {1«(01};«;’17{0;\



To Learn More about Jigsaw & Availability

http://www.gvu.gatech.edu/1ii/jigsaw

%3 Jigsaw Page - Mozilla Firefox @
file  Edt

[ trdian il [{I] F

Available for (free (@ udisissdis

trial use SR

s through Interactive

Send email to: SO e

lysis through Interactive

stasko@cc.gatech.edu
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