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Background

® \VAST 2007 Contest
® News stories

® SGML files tagged with different types
of entities

® Person, organization, money, date,
location




[<TIMEX TYPE="DATE">
Fri Aug 15 2003

[</TIMEX><ENAMEX TYPE="PERSON">
Jon Zwickel

[</ENAMEX>

anted to create the ultimate B.C. hot dog. Hence the
orld has the

[<ENAMEX TYPE="ORGANIZATION">
PNE Salmon Sausage
[</ENAMEX>

, a new taste treat that will be unveiled when the Pacific|
National Exhibition opens

<TIMEX TYPE="DATE">Saturday</TIMEX> <TIMEX
TYPE="TIME">morning</TIMEX>.
"There's nothing more

[<KENAMEX TYPE="LOCATION">
West Coast
[</ENAMEX>

han salmon," said
I<ENAMEX TYPE="PERSON">

Zwickel
[</ENAMEX>

[<TIMEX TYPE="DATE">
Wed Aug 6 2003
[</ITIMEX>These [genetically engineered] products are
absolutely safe. For the most part you wouldn't know [if
lyou were eating them] but the point being that you
wouldn't need to know.<ENAMEX TYPE="PERSON">
Bryan Hurley
[</ENAMEX>

[<KENAMEX TYPE="ORGANIZATION">
Monsanto
[</ENAMEX>

Ispokesperson

Sample Data

NTF

® Nonnegative tensor factorization
software used to extract features

through time

®Each feature corresponds to a particular

subset of documents

® NTF software outputs 25 group files

® Each group is described by a number of
interrelated entities and terms




NTF: Multidimensional Data Analysis

Build a 3-way array such that there is a
term-entity matrix for each time point.

Fictitious

News —I
Articles II term-entity-time
_7? array
i

term-entity matrix
for time point k

Multilinear
algebra

Third dimension offers more
explanatory power: uncovers new
latent information and reveals
subtle relationships

Nonnegative
PARAFAC

NTF
Outer Product Form

Outer (tensor) Product:

Third-order Tensor
Representation:

Goal of NTF:

min_[|X™*") — A(C o B)"||x

Accomplished by solving a series [
of non-negative matrix

factorization (NMF) subproblems:

min || X" — B(C® A)Y||»
BeRr™er

mln ||X[jimlm‘_| C{B ® A]IH,’

Ce




Sample NTF Output

HHHHHHHRHE Group 15 ##HHHHHHH
Scores ldx Name

0.2485621 7120 bruce longhorn 7120
0.2485621 7122 longhorn 7122
0.2485621 7128 chelmsworth 7128
0.2485621 7124 gil 7124

0.2485621 7121 virginiatech 7121
0.2485621 7125 mary ann ollesen 7125

Scores ldx Term
0.2958673 6907 monkeypox
0.2054770 7468 outbreak
0.2008147 6358 longhorn
0.1594331 4644 gil
0.1552401 1856 chinchilla
0.1434742 11049 travel
0.1391984 9322 sars
0.1379675 1857 chinchillas
0.1342139 2372 continent
0.1294389 3888 expect
0.1215461 9711 sick
0.1161760 7469 outbreaks
0.1144558 3883 exotic
0.1122925 7824 pets
0.1026513 8088 pot-bellied
0.1026513 7229 novelty
0.1019125 1742 cesar
0.1004109 10280 strain
0.1000808 5878 jul

Sample NTF Output

HHHEHEHEHHHE Group 20 #HiHHHHHH

Scores ldx Name

0.2252609 4680 scott roberts 4680

0.2252609 4685 zhang 4685

0.2252609 4687 roberts 4687

0.2252609 4682 iron and steel statistics bureau 4682
0.2252609 4686 $13 billion 4686

0.2252609 4681 cambridge energy research associates
4681

0.2252609 4679 communist party 4679

0.2252609 4689 deutsche bank 4689

Scores ldx Term
0.2140977 3644 energy
0.1915396 1855 china
0.1502502 8104 power
0.1321501 1011 beijing
0.1239235 7340 oil
0.1155490 9140 roberts
0.1130895 2146 communist
0.1129717 10203 steel
0.1057306 2023 coal
0.1018353 4842 growth
0.0983195 1529 cambridge
0.0977857 7920 plagued
0.0968663 5201 hoopla
0.0958164 11951 zhang
0.0948698 5247 hottest
0.0942696 1227 booming
0.0927391 3928 explosive




FutureLens
Motivation

® Inspired by FeatureLens, a University of
Maryland Human-Computer Interaction Lab
Project

® Visualization to Facilitate Analysis of
Textual Data

®Visualization of NTF Output

® Feature (event/activity) Tracking through
Time

® Knowledge discovery

Relevant

File: Week-of-Mon-20030630.xml.txt.p.NE

Something is rotten in the tropical fish import business
and not just some dead fish. A southern
environmentalist has succeeded in trapping poachers
by conducting sting operations in Brazil - and Darla

$215 million
Cruz

Darla Banks
$25-30 million
Banks

banks
fishes
tropical
trafficking
brazil
illegal
poachers
fish

Irrelevant

Banks loves doing this. She carries a concealed
camera in her handbag and secretly films illegal
freshwater fish collections, including the rare Black
arwana and Cruz' Dwarf Pearlfish.

From 340-500 million fishes are kept in American
homes (three times the total number of dogs and cats).
Trade in fish grows every year. At least US $ 215
million in tropical fishes are handled every year in the|
US . The US imports 125 million of ornamental fishes
per year - US $ 25-30 million /year.

File: Week-of-Mon-20030818.xml.txt.p.NE

Fall is time to see bighorns in Hells Canyon Out &
About A herd of 18 bighorn sheep wanders along the
banks of the Snake River in Hells Canyon, moseying
from rock to rock, drinking from the river, and chewing
on grass. Five rams, with massive horns curling over
the sides of their heads, are in the herd. What a sight.

A lamb bounds playfully but cautiously between the
adult animals. Bighorn numbers started to decline as
soon as the state began to be settled. They were easy
to hunt and provided food for early miners and settlers.
And they were -- and still are -- susceptible to diseases
like scabies and pasturella, which are transmitted from

ic sheep. As hc brought in more
domestic sheep, the bighorns became sick and died.

"The bottom line is there is no danger to domestic

sheep from wild sheep," Cassirer says. "It's only one
way."




FutureLens

Software Specifications

Written in Java using SWT

Cross platform with native look and feel
Works with SGML and raw text
Supports tagged entities

Allows viewing of NTF output files

FutureLens

Features

Automatically Loads All Terms Found in
Input Dataset (except those on the list
of exclusions)

Ability to Search through Terms
Ability to Sort Terms

Ability to Create Collections of Terms
Ability to Create Phrases




Demonstration

® A demonstration of how scenarios can
be visualized using NTF-generated
output based on the VAST 2007
dataset

Future Work

® Integrate data mining software
® Allow dynamic data sets

® Use machine learning to automate
tasks
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