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Imagine that you can create a representation, using
a graphical or spatial layout, of all blogs and similar
pages on the internet.

« What will it look like?

« What will it contain?

* How will it be used?

« What will people be able to learn from it?
» Can it be predictive?

« How do we make it?
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Recent work at Sandia

ISI database

One year — 1M papers

Relatively clean, fielded data

Matching refs to previous papers

Million node layout

- 100k clusters, very precise topic focus
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Uses

CURRENT ; S
- Agency, corporate profiles el
« National strength networks
» Opportunities for collaboration

FUTURE?

« Early detection of significant socio-
political shifts

* Tracking changes over time in public
interest in certain topics
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Multilingual information retrieval
(identification of similar documents in different languages)

Languages of the internet Our framework:

& English » |dentifies similar documents across
& German language boundaries

B Japanese

O French

@ Chinese Simplified
O Spanish « Can handle 81 languages
B Russian
O Dutch

B Korean
O Polish

e Covers about 99.75% of internet content

B Portuguese (based on chart at left)

O Chinese Traditional

B Swedish

:ﬁ:j;:gian * Is easily extensible to new languages

M ltalian

@ Danish . . .

O Hungarian * ldentifies translations of documents with
et up to 99% precision

O Arabic
O Turkish

* Enables users to find documents of
interest in an unknown language
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Approaches to
cross-language information retrieval

* Translate the query
— Efficacy is constrained by quality GC
of machine translation

Web Images Groupd

[4e=
" 1 aogle Search
* Train algorithm on parallel corpora
— Translations should:
- Be available in target languages
* Be rella_b!e . . health of animals act ===5> loi
° health th ===} t
Be sufficiently large in size Reritn of B vy <ot
e Cover target Subject domain heavy equipment ===> matériel 1
- L e T
* Be fr_ee_Of undue copyrlght :ighggtpgidﬂer ===3 plus ofFran
restrictions historic document ===> document
. . historic event ===> éuénement h
* Be electronically available house management committee ===>
fmum l_]f COMMONS Stanlngg conmit

- Be alignable
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* Resnik, Olsen & Diab (1999) showed that the
Bible fulfills all of these criteria and is
surprisingly suitable as a parallel corpus

— Translations in > 2,400 languages and rising
— Great care taken over translations

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

— Covers up to 85% of modern vocabulary

— Generally free of copyright restrictions

— Electronically available

— Alignable

The Bible as a ‘Rosetta Stone’ (1)
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The Bible as a ‘Rosetta Stone’ (2)

Language | Text Words %
EN In the beginning God created the heavens and the earth. 10 23.8
RU B Hauwane cotBopun Bor HeGo 1 3emnto. 7 16.7
ES EN el principio cri6 Dios los cielos y la tierra. 10 23.8
AR oY) s O sandl A B8 ol 8, 6 14.3
FR Au commencement Dieu créa les cieux et la terre. 9 21.4
TOTAL 42 100.0
Parallel documents (verses) 31,226
Languages with translations 2,426
Electronically-available parallel translations 80+
Coverage of internet content 99.75%
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Potential language coverage - detail

A STATISTICAL SUMMARY OF LANGUAGES
WITH THE SCRIPTURES

Asummary, by geographical area and type of publication, of the number of different languages and
diglects in which publication of at least one book of the Bible had been registered a= of December 31,

2005,

Continent/Region Portions Testaments Bibles BI[I;{I:ES’ Total
Africa 223 3 154 (24 683
Asia 218 244 131 (28] 593
Australia/Mew Zealand/

Facific Islands 148 234 38 3 120
Europe 114 36 B1 147 211
Morth America 39 30 7 (o 76
Caribbean Islands /

Central America / 118 270 23 e} "7
Mexica/zouth America

Constructed

Languages 2 0 1 W 3
TOTALS 862 1,115 426 (122} 2.403

* This column is 3 sub-section of the Biblas column — for example, there iz 3 trans=lation of the
Ceuterocanon for <47 of the 61 languages of Europe in which the Bible has been translated.

[A feww corrections were made to ourlanguage databases and are reflected in this statistical summanry] S
andia

Per http://www.biblesociety.org/latestnews/latest341-slr2005stats.html @ P'a“'l}i,‘:g?[',,ies



http://www.biblesociety.org/latestnews/latest341-slr2005stats.html
http://www.biblesociety.org/latestnews/latest341-slr2005stats.html
http://www.biblesociety.org/latestnews/latest341-slr2005stats.html

The ‘Unbound Bible’

| 2 Unbound Bible - Microsoft Internel Explorer

© Ele Edt ¥iew Favorites Tools Help #
Qu- © BB G P e @3B @-LUEEA S
¢ address | ] bispfuwn.unbiounible. comjindex, cFm?mathod=covininads. showDownloadiin v B s ”

m !]Hl}'““"l nihls [English] [Pycomai] [EH=6d] ﬁ ﬁﬂf

v w [Transiate] [Mederlands] [Frangeis] [noay] [English] ﬂ
Bible Search Bible Study Tools Know God Downloads

Bible in a Year Search Settings | FAQ Links | Contact
Download Unicode Fonts and Bibles

Unicode Bibles
i Download I

ir Rybant has written a free sofbware program that works with Bibles in the Unbound Bible format. You can look up a passage,

Afrikaans 1953 1

Albanian T
Arnharic NT

Arabic: Smith & Van Dyke T

Aramaic MT: Pashitta T

Armenian (Eastern): (Genesis, Exodus, Gospels)
Armenian (Western): NT (Dwight/Riggs, 1853)
Basque (Mavarro-Labourdin): NT

Breton Gospels

Charnorra (Psalms, Gospels, Acts) . ! . f , ! [ f -
Chinese: NCV (Traditional) _|lingual Bible-reader program for the PalmOsS platform: It uses Unicode ta display Bible texts invarious languages, including:
Chinese: Union (Simplified) +
Chinese: NCY (Simplified) + kls and accents!
Etwcl'r;i:: 2gnmh (Traditional) + Hebrew, Syriac
Czech BKR 1 =
Czech CEP 1 load for Freel
Czech KMS +
Czech MKB 1
Danish
English: King James Yersion 22 —
English: American Standard Version
English: Basic English Bible
English: Darby Versian Lt requires registration)
English: Douay-Rheims 22
English: Webster's Bible
English: Weymouth NT
English: Warld English Bible GB18030 Support Package
English IVuung's Literal Translation i

+ Unicode Fonts for Mac OS X

85 translations (some partial) in

+ Unicode Fonts for Unixand Linux

| 51 languages, in common format

ual Bible Reader for F

& B internet
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The ‘Unbound Bible’ — a sample

B web_ utfB.txt - Notepad

43N 1 1 In the beginning was the word, anc¢
43N 1 2 The same was in the beginning witt
43N 1 3 All things were made through him.
43N 1 4 In him was 1life, and the 1ife was
43N 1 5 The Tight shines in the darkness,
43N 1 6 There came a man, sent from God, v
43N 1 7 The same came as a witness, that |
43N 1 8 He was not the light, but was seni
43N 1 9 The true Tight that enlightens eve
43N 1 10 He was in the world, and the worlc
43N 1 11 He came to his own, and those who
43N 1 12 But as many as received him, to ti
43N 1 13 who were born, not of blood, nor ¢
43N 1 14 The word became flesh, and lived :
43N 1 15 John testified about him. He criec
43N 1 16 From his fullness we all received
43N 1 17 For the law was given through Mose¢
43N 1 18 No one has seen God at any time. -
43N 1 19 This is John's testimony, when the
43N 1 20 He confessed, and didn't deny, buf
43N 1 21 They asked him, "what then? Are yc
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Languages in our implementation

Afrikaans Estonian Norwegian

Albanian Finnish Polish

Ambharic French Portuguese

Arabic German Romani

Aramaic Greek (New Testament) Romanian

Armenian Eastern Greek (Modern) Russian

Armenian Western Hebrew (Old Testament) Scots Gaelic

Basque Hebrew (Modern) Spanish

Breton Hungarian Swalhili

Chamorro Indonesian Swedish

Chinese (Simplified) Italian Tagalog

Chinese (Traditional) Japanese Thai

Croatian Korean Turkish

Czech Latin Ukrainian

Danish Latvian Viethamese

Dutch Lithuanian Wolof

English Manx Gaelic Xhosa

Esperanto Maori @ ﬁg?igi:al
Laboratories
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%he standard multilingual LSA model

English

Spanish

Russian

Arabic

French

e — — —————— - —— ]

N

S
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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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Technical challenges
in multilingual clustering

* With MLSA, documents do not cluster language-independently

Ranking Language of Relevant?
Retrieved Document

English
English
English
English
English
French
Spanish
Arabic
Russian

OoloNoulbhWN=
NI RIARIRIRI R
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Why standard LSA has drawbacks

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

G
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A
} The PARAFAC2 model

_..Russian

‘ _.Sbénish | &

__English

Sandia
National
Laboratories



Comparison of LSA and PARAFAC2 (1)

Parameters for common-basis comparison

« 5 parallel languages in training data
« 70 dimensions
* Log-entropy weighting scheme

Common-basis comparison LSA PARAFAC2
Multilingual precision at 0 0.3473 0.5722
Multilingual precision at 5 docs 0.3330 0.5568
Precision at 0 0.7190 0.8079
Precision at 1 doc 0.6418 0.7509
Best achieved (>= 5 training languages)

Multilingual precision at 0 0.3473 0.6504
Precision at 0 0.8819 0.9342

G
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Multilingual visualization
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Cluster detail

File ©Options Tools Plugins. Help
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here do topics of interest
it into the overall space?
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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
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Socialism The monthly journal of the Socialist Party

Horme Issue 60, Oct 2001

lzsue BO A new world for the last superpower

About Us An 'anti-terror’ coalition

The nightmare in Afghanistan

Back lesues The roots of terrorism

S s Preparing the home front

e A new world situation has opened up following the terrorist attack on the World Trads
Center and the Pentagon, writes PETER TAAFFE, in which the attempt by US

CREERl imperialism to decisively change the relationship of word forces to its own benefit

stlldEl o2 through a ‘wat' against global terrorism threatens to brng miseny and devastation to
milfions.,

subscribe

. ’ "WE ARE LOOKING at civil war, revalution, international conflict. Wye are facing

garc

uprisings by fundamentalist fanatics against America and its allies” (The Mirar, 18
September, 20017, It is a measure of how much the world has changed, and
'thanged utterly', when the British 'popular’ (gutter) press speaks in such apocalyptic
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DISCUSSION
and
QUESTIONS
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