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‘Identification of Threats’: the vision
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» Early detection of significant
socio-political shifts

* Tracking changes over time
in public interest in certain

topics
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Languages of the internet

@ English

B German

H Japanese

O French

E Chinese Sim plified
O Spanish

H Russian

O Dutch

H Korean

O Polish

O Portuguese

O Chinese Traditional
B Swedish

@ Czech

B Norwegian

H Italian

@ Danish

O Hungarian

O Finnish

O Hebrew

O Turkish @ National
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File ©Options Tools Plugins. Help

 {Buffer Overflaw:  Socialism Taday - & new warld for the last superpower Socialism T oday The morthly journal of the Socialist Party Home 1zzue 60 About s Back lssues Reviews Links Contact Us Subscribe Search A new world for the last superpower An
“anlitenor’ coalltion The nightmare in Afghanistan The 1oots of tenorism Preparing the home ront A new world situstion has opened up following the terrorist attack on the World Trade Center and the Pentagon, writes PETER TAAFFE. in which the attempt by
LS imperialism to decisively change the relationship of warld forces b its own benefit thiough a war' against global terrorism threatens o bring misery and dewvastation to millior: ""WE ARE LOOKIMG at civil war. revolution, intermational conflict. We are facing
uprisings by fundamentalist fanatics against America and its allies™"" (The Mirror, 18 September, 2001]. Itis a measure of how much the world has changed, and 'changed uttery', when the British ‘popular’ [guiter] press speaks in such apocalyptic tones about
the fubure, in the aftermath of the terorist attacks on New York and Washington. And George 'Dubya’ Bush confiims tis grim vision when he metaphorically dons his Stetsan, adopts the manner of a latter-day Texas Fanger and calls for the head of Osama bin
Laden. the alleged perpetratar of the termorist outrage, 'dead or alive’, This, hawever, will not be single combat, a shaot-out with six-guns on the range, between Bush and bin Laden or his followers, Fiendish weapons of mass destruction will be deployed. Tens of
thousands, if not millions, of workers and peasants, particularly in Afghanistan, will be immediately affected; the consequences will be felt worldwide. Donald Rumsfeld, US defence secretar, """ 'even refused ta deliver a straight 'no’ when asked whether his

w | administration was contemplating as a last resort the use of tactical nuclear weapons"""' [The Independent. 17 September). The camnage in New Yok and W ashington and the subsequent rage which has swept across the US in particular, has provided the
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The vector space model
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« documents can be represented by vectors

» cosine between vectors is a measure of document similarity
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The standard multilingual LSA model

English
Spanish
............. |\
_____________ ] S
Russian
- e i v \
The ‘U’ matrix maps
------------- ---1 |terms (words) to
_ concepts
Arabic ‘\_ —
All hinges on the existence of a suitable ‘Rosetta Stone’
French
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“I
The Bible as our Rosetta Stone

* Resnik, Olsen & Diab (1999) discuss the
properties which make the Bible an ideal
parallel corpus in many ways

— Translations in > 2,400 languages and rising

— Great care taken over translations

— Respectably large compared to other corpora
— Covers many modern genres

— Mostly public-domain

— Electronically available (we have 54 languages)
— Alignable (31,226 mini-documents)

— Covers up to 85% of modern vocabulary
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Languages in our implementation

Afrikaans Estonian Norwegian

Albanian Finnish Persian (Farsi)
Ambharic French Polish

Arabic German Portuguese

Aramaic Greek (New Testament) Romani

Armenian Eastern Greek (Modern) Romanian

Armenian Western Hebrew (Old Testament) % \(\\em}

Basque Hebrew (Mod 1S O} " oaeiic
Ut el
Breton ,l:lv’/ of doG/ Spanish
Chamorro —0/y G O‘JW Swabhili
~ 70
Lo out 92— T talian Swedish
r\w
raditional) Japanese Tagalog

Croatian Korean Thai
Czech Latin Turkish
Danish Latvian Ukrainian
Dutch Lithuanian Viethamese
English Manx Gaelic Wolof
Esperanto Maori Xhosa
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The vector space model in LSA (1)

s new document o
(with word counts) smorsn [t

dimension 5 -0.0009

I 3 g s 7 Ty s - dimension 6 0.0041
k4 ; o4 -/? 7 ;J v 3 rz\z ; 3 ; 0% dimension 7 0.0102
2 AT AT AT AT AT AT AT AT 2l AT AT AT AT AT 1] dimension 8 0.0002

dimension 9 0.0052
dimension 10 0.0083
dimension 11 -0.0010
dimension 12 -0.0116
dimension 13 -0.0100
= — — - dimension 14 0.0023
dimension 15 -0.0052
dimension 16 0.0110
dimension 17 0.0030
dimension 18 0.0050
dimension 19 0.0056
T —— dimension 20 0.0161
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The vector space model in LSA (2)

S 7 - 3 7 - -
P77 704 5e 2323425
L2f Al Al Al 4] ] 4] 2f 4] 4f 4] 1f 1] 1]
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dimension 1 0.1375 dimension 1 0.1947 =
dimension 2 0.1052 dimension 2 0.1819 Wlth LSA, the
dimension 3 0.0341 dimension 3 0.0202 cosine now
dimension 4 0.0441 dimension 4 0.0832
dimension 5 -0.0087 dimension 5 0.1250 a||0WS us tO
dimension 6 0.0410 dimension 6 -0.1281
dimension 7 0.1011 dimension 7 0.0553 com pare
dimension 8 0.0020 dimension 8 0.0747 documents
dimension 9 0.0518 dimension 9 -0.0004
dimension 10 0.0822 dimension 10 -0.1386 across
dimension 11 -0.0101 dimension 11 0.0233 Ianguages
dimension 12 -0.1154 dimension 12 -0.4058
dimension 13 -0.0990 dimension 13 0.0796
dimension 14 0.0228 dimension 14 -0.0573
dimension 15 -0.0520 dimension 15 0.1223
dimension 16 0.1096 dimension 16 0.0507
dimension 17 0.0294 dimension 17 -0.0201
dimension 18 0.0495 dimension 18 0.0562
dimension 19 0.0553 dimension 19 -0.0613 Sandia
dimension 20 0.1598 dimension 20 0.0970 @ National
Laboratories



| Validation of cross-language clustering

» Test corpus: the Quran
— 114 chapters (suras), each in 5 languages

Langua e of retrieved results
English Spanish Russian Arabic French
1 2|...[1140 1| 2 ...[114) 1| 2 |..]11a)J 1| 2]..]|114) 1] 2] ..]114
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Precision at 1 document

‘Massive linguistic parallelism’ helps

Spanish- Arabic-
Arabic French

Russian- English- Spanish- Russian- English- English- Spanish- English-  OVERALL
Arabic Arabic Russian French Russian Spanish French French

Language Pair

No. of languages

O2E03 B4 E5E6cR7 O8EON12 2/ 28044 B46 m47
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Results with LSA: multilingual

Precision at 0
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Why multilingual precision can be lower

Ranking Language of Relevant?
Retrieved Document

English
English
English
English
English
French
Spanish
Arabic
Russian

OoloNoulbhWN=
NI RIARIRIRI R

With LSA, documents do not cluster language-independently
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Types and tokens by language

Different languages have different statistics

Language Types Tokens
English 12,335 789,744
Russian 47,226 560,524
Spanish 28,456 704,004
Arabic 55,300 440,435
French 20,428 812,947

vs. synthetic languages
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} The PARAFAC2 model
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Results with PARAFAC2
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Precision at 0

Results with PARAFAC2: language-specific
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Multilingual clustering with LSA
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Multilingual clustering with PARAFAC2
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4 Optimization

« Separate computations of entropy for training
and test corpora

* Raise the global weight to some power
 Elimination of high-entropy terms

* Raise the global weight to some power which
varies by language
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Results with optimized PARAFAC2

[l

I I
® ©
o O

©

I
~ ©
o o

, , ,
0 < M
o O O

0 Je uoisioalid

,
N
o

Sandia
National
Laboratories

G

Language Pair

B Standard PARAFAC2
B Optimized PARAFAC2



Clustering with optimized PARAFAC2 (1)
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S

« As a method for multilingual document clustering,
PARAFAC2 is clearly superior to LSA

Conclusions

« PARAFAC2 also ‘beats LSA at its own game’; information
retrieval is improved even when the target languages are
known a priori

* Improved empirical results are (we believe) due to the fact
that PARAFAC2 better models the underlying linguistic
reality

* Disadvantage: implementations of PARAFAC2 are currently
not as scalable as those of LSA
@ Sandia
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plication: visualization of the WWW
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here do topics of interest
it into the overall space?

B 65.25d.00 Program File ave ght/datasetsfIndonesian_19 9_141findonesian.cache M[=1E3

File ©Options Tools Plugins. Help Load_URL

| = §Buffer Overflow:  Socialism Today - A new world for the last superpower Socialism Todap The monthly joumal of the Socialist Party Home |ssue B0 &bout Us Back Issues Reviews Links Contact Us Subscribe Search A new woild for the last superpowmer &n

J “anti-teror’ coaltion The nightmare in Afghanistan The roots of termorism Preparing the home front & new world situation has opened up following the terrarist attack on the world Trade Center and the Pentagon, wiites PETER TAAFFE, in which the atternpt by
US irmperializr to decisively change the relationship of world forces to itz avn benefit through a 'war' against glabal terrarism threatens to bring misery and devastation ta milions. """*/E ARE LOOKING at civil war, revolution, international conflict. Ww'e are Facing
uprizings by fundamentalist fanatics against America and its alies"" [The Mirror, 18 September, 2001 Itis a measure of haw much the world has changed, and 'changed utterly’, when the British 'popular’ (guiter) press speaks in such apocaluptic tones about
the future, in the aftermath of the terrorist attacks on New York and Washington. And George ‘Dubypa’ Bush canfims this grim vigion when he metaphonically dons his Stetson, adopts the manner of a latter-day Tewxas Ranger and calls for the head of Ozama bin
Laden, the allzged perpetrator of the tenorist outrage, 'dead or alive’. This, however, will not be single combat, a shoot-out with six-guns on the range, between Bush and bin Laden or his followers. Fiendish weapons of mass destruction will be deployed. Ters of
thousands, if not millions, of workers and peasants, particularly in Afghanistan, wil be immediately affected; the consequences will be felt worldwide. D onald Rumsfeld, US defence secretary, """ 'even refused to deliver a straight 'no' when asked whether his

+ | admiistration was contemplating as a last resort the use of tastical nuclear weapons™"" [The Independent, 17 September), The camage in New York and Washington and the subsequent 1age which has swept across the US in partioular, has provided the

2078675 Laden war gulf moreaver perished
2001-1016 02:24:36.000 2007-03-29 03:53:58.790 39160.162485079620 133

http:# Awww socialismtaday. org/B0 new_world_relations.html 1

Landse

Molise Mode
Q| & |
Peak Labels
= None

o

dist_terms

i_dist_terms

Inad_id

language_id

ideological

01l e} e el e

focus

Connections

B!

Show Mone

~

Show StrongSim

Scale Range

99599 - 2126691 S 20|

e —
93939 2126691
Database Query Legend

Show objects where ist_berms 15_LIKE  [1srae] Bl * idist_terms IS_LIKE Zlsrael® — 317

Sandia
National
Laboratories




Cluster detail
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V '
} Challenges and future directions:
scalability

From tens of thousands of documents...

... to hundreds of thousands, or millions, of documents
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Challenges and future directions:

B

‘ideological spectroscopy’
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What is an ‘ideology’?

At anantl-lsraet oonference atlerded by 4.000 studants in Tehsan,
mled "Tha Word Without Doniemn,” President Atahmood Ahmadnefad
of fran sail Terasl must be wiped ofi the map. ™ (AP Phalo)
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- ; Questions we would like to answer

« Can we say something about an author’s beliefs based only
on what he/she writes?

* If so, can we automate the process?

« Can we extend the approach so that documents in multiple
languages can be evaluated?

« Can we aggregate the results in a meaningful way for
millions of documents?

« Can we use the results to detect subtle shifts in opinions

through time and space?
@ Sandia
National
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';,7
' Words do say something about ideology

 Examples from Middle East politics (Pipes, 2005)
— ‘Jerusalem’ or ‘al-Quds’?
— ‘Security fence’ or ‘separation wall’?
— ‘Judea and Samaria’ or ‘The West Bank’?
— ‘Legally disputed’ or ‘occupied’ territories?
— The ‘cycle of violence’

 An example from closer to home (Lakoff, 1996)
— ‘Tax relief’
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(2l AT A A AT AT A A AT 2[ A A AL 4] A 1]
simension 1 01375 Is there some area of the n-
dmension 2 | 0.1082 dimensional conceptual space
Imension . = = -
dimension4 | 0.0441 which tends to be inhabited by
dimension 5 | -0.0087 ‘ideological’ documents?
dimension 6 0.0410
dimension 7 0.1011
dimension 8 0.0020 . .
dmension 9 | 0.0518 ...if so, we should be able to predict
oo 11 T 00107 which documents are ‘ideological’
dimension 12 | -0.1154 simply by statistical analysis of the
dimension 13 0.0990
dimension 14 | 0.0228 text
dimension 15 0.0520
d!mens?on 16 0.1096
e & dosesl  Perhaps with that area of the
dimension 19 | 0.0553 conceptual space, we can
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distinguish between sub-areas for
different types of ideology? @ Sandia
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DISCUSSION
and
QUESTIONS

SANDIA POINT OF CONTACT:
Peter Chew (pchew@sandia.gov)
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