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The World is (Finally)
Clamoring for CLIR…

NOT!!
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Reflecting on Commercial CLIR

• What is CLIR?
• What is the state of the market?
• What’s in a commercial application?
• Specific Cases

– Cindor
– AnswerWorks
– Lirix (Grefenstette)
– TwentyOne (van Gent)

• Future directions
– Pidgin (van Gent)
– InSiteProxy (Qu)

• Concluding thoughts
• Discussion?
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What is CLIR?
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CLIR Functional Architecture

User Query
Query 

Translation

Document
Retrieval

Document
Translation

DB
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A complete
CLIR system
will do 1+2+3.

A minimal
CLIR system
will do 1+2.

Other
combinations
of functions
do not yield
CLIR systems.
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CLIR ≠ MT + IR…

• Problems for Machine Translation (MT)
– Queries are minimal texts
– Alternative interpretations of a query are 

sometimes better than one
– Best methods for MT not always available for 

all language pairs

• Problems for Information Retrieval (IR)
– Most “efficient” IR may not be applicable to all 

languages
– Need for language-specific coordination of 

indexing and retrieval
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What is the state of 
the CLIR Market?
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Market Trends

• English becoming less 
dominant on WWW

– Many “words” of non-
English languages now 
on web pages

• Commercial / Business 
Web Sites increasingly 
in languages other 
than English

– Almost 45% of 
business web sites 
worldwide are in 
languages other than 
English

– Only about 17% of all 
business web sites are 
exclusively in English

 Oct 1996 Ratio to 
English 

Aug 1999  Ratio to 
English 

Mar 2001 Ratio to 
English 

English 6,082,090,000 1.000 28,222,100,000 1.000 76,598,718,000 1.000 
German 228,938,428 0.038 1,994,229,409 0.071 7,035,850,000 0.092 
French 223,316,023 0.037 1,529,795,169 0.054 3,836,874,000 0.050 
Spanish 104,319,158 0.017 1,125,646,460 0.040 2,658,631,000 0.035 
Italian 123,555,682 0.020 817,270,444 0.029 1,845,026,000 0.024 
Portuguese 106,167,245 0.017 589,391,943 0.021 1,333,664,000 0.017 
Finnish 20,647,404 0.003 107,260,274 0.004 326,379,000 0.004 
 

Multi-Lingual Environment

Source: Grefenstette, TIA 2001

More than One 
Non-English

4.0%

English Only
17.0%

English & 
Other(s)
38.8%

One Non-
English
40.2%

Source: IDC, 2001
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Market Trends

• Continuing growth of the Web
– Increasing number of sites
– Increasing number of users

• Continuing orientation of business to  
“self service”

• Internationalization of trade,        
consumer activities

• Improvements in technology 
(including HLT)

• Government emphasis on multi-language 
efforts

General Trends
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Market Trends

• Distinct sectors and applications
– Government (e.g., intelligence agencies;  

legal/legislative requirements)
– Technical (e.g., research organizations—

pharmaceutical, chemical, engineering groups; 
patent attorneys)

– General business (e.g., competitive intelligence; 
business communications)

– Services (e.g., customer support)
• Public-sector (government) spending is up

– U.S.: TIDES, Communicator, ROAR, others
– E.U.: Euromap, Elsnet, etc.

• Revenue for “cross-language software” 
(including MT) growing 30% annually (IDC)

Demand for CLIR
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Market Trends

• CLIR-specific (non-MT) revenue currently < 10% total
• Worldwide revenue for CLIR products 2002−−−−2003 

likely under $15M

Revenue Projections
Worldwide Revenue for Cross-Language Software

(Source: IDC, 2001 )
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Market Trends

• Asian Languages
– Japanese, Chinese, …, Arabic

• Effective translation of retrieved information
• Focus on task-specific applications

– (FA)QA
– Patent interpretation
– Customer support

• Transparency
– Minimal user interaction
– Speed
– Fluency

• Speech ⇒⇒⇒⇒ (Text ⇒⇒⇒⇒ Text ⇒⇒⇒⇒) Speech

CLIR Application Requirements
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Improve Prioritization,
Filtering, Synopsizing,
General Potentiation of
Information and Messages

Momentum in Wireless IM

Source:  Wireless Internet Report, Morgan Stanley Dean Witter, via The Economist, October 14, 2000
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A brief survey of CLIR systems…
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Partial Survey of CLIR Systems
Fully
Functional

Partially
Functional

Non-Commercial Commercial

1+2+3

1+2 Pidgin

AnswerWorks

Eurospider

Cindor

Lirix

Knowledge Concepts

AltaVista

InSiteProxy

Various Research Efforts

Various Research Efforts

Verity (et al.)

Various Research Efforts

Convera/RetrievalWare

Open Text

FileNet

TwentyOne

NTT ?

Babel Fish
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Cindor
(MNIS-TextWise Labs)
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Cindor

• Full CLIR (1+2+3), targeting document retrieval
• Core technology components

– Language analysis—proprietary; using InXight
LinguistX for tokenization, stemming, POS tagging in 
several (foreign) languages

– Conceptual Interlingua—proprietary; language-neutral 
lexical representation, using modified version of 
WordNet; includes genre/domain typing and supports 
word-sense disambiguation, proper-noun ID, phrase 
detection

– Search Management—proprietary; includes query 
analysis; may be replaced by generic SE

• Document translation via “Gist-in-Time” (Alis)

General Characterization
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Cindor

• Six languages
– English, French, German, Italian, Japanese, Spanish
– Chinese under development

• Query interpretation not based on MT system

Other Points
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Cindor

• Major effort to market system and toolkit in 
early 2001

• Extended trial at Unilever (NL) Food Science 
research group to search Japanese patents
– Gisting of retrieved documents inadequate
– Complete (quality) MT for Japanese not possible

• Experience with Hong-Kong-based financial 
services company
– Chinese→English MT not adequate

• Market “not there yet” in 2001
– Infrastructure issues still in early stages
– MT functionality critical, but not sufficient

• Suspended commercial push mid-2001

Commercial Observations



September 19, 2002Anatomy of Commercial CLIR Applications © 2002, Evans, Grefenstette, van Gent, Qu                   22

Cindor Illustration
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Cindor Illustration
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Cindor Illustration
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Cindor Illustration
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Cindor Illustration
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AnswerWorks
(WexTech ⇐⇐⇐⇐ Knexys)
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AnswerWorks

• CLIR (1+2(+3?)), targeting customer support
• Core HLT components (via Knexys)

– Language analysis—proprietary; language-specific 
tokenization, normalization/disambiguation, phrase 
identification

– ConceptNet—proprietary; multi-lingual lexicon (mapping 
to English?); weak and strong synonyms supported

– Indexing and retrieval—proprietary; index of data based 
on “linguistic image” (= terms processed under 
language analysis); matching queries to documents 
(answers) based on linguistic-image similarity

• Eight languages
– English, French, German, Italian, Dutch, Spanish, 

Portugese, Japanese; (others under development)

General Characterization
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Lirix
(Xerox)
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LIRIX
Linguistic Information Retrieval Technology

• Mono-lingual and cross-lingual search engine
• LIRIX uses advanced linguistic techniques:

– Query expansion:                                                
e.g., “election” ⇒ “elect, elector, elected, etc.”

– Multi-word dictionary lookup: 
e.g., “ignition key” ⇒ “clé de contact”

– Relation detection: 
e.g., Query = “presidential election”

“…to elect its first President.” OK (verb/obj)
“The President has been elected…” OK (subj/verb)
“The elected government of President X” No relation

• XRCE’s web site search engine:
http://www.xrce.xerox.com/search.html
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Core System

Search Tools

Linguistic Tools

LIRIX
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SQLET
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Lirix Architecture
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Lirix Illustration
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Lirix Illustration
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TwentyOne
(Irion Technologies)
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Irion CLIR End-User Applications

– Adjust: 
cross-lingual filtering and 
classification

– TwentyOne: 
cross-lingual information retrieval

– Pidgin: 
cross-lingual dialog & chat
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TwentyOne

• Cross-lingual information retrieval 
system for 6 languages

• Automatic language detection
• Linguistic analysis and index 

enhancement
• Document retrieval and phrase retrieval
• Fuzzy search

General Characterization
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Capturing and Indexing
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Cross-Lingual Search
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Document and Phrase Scores

• Showing evidence in context, Google
style with linguistic phrase marking

• Best matching document does not 
necessarily contain the best 
matching phrase.

• Exact semantic relation may not be 
expressed in the document:
– toxic medication

– medicines for toxication
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Phrase Matching

• Fuzzy matching
• Origin: un-translated, synonyms, 

translations
• Focus

– Number of query words in phrase
– Number of phrase words in query

• Structure: Head or modifier
• Concept score (WSD)
• Co-occurrence score
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Pidgin
(Irion Technologies)
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Pidgin Server Model
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Market Areas
• Within one country:

– Communication / providing information through the web between 
governmental organizations and minority groups and expats

– Company intranets in multinational organizations

• Abroad:
– Communication / providing information through the web in so-called 

“Euregions”
– Information sharing between residences of international NGOs
– European Commission and Union
– Communication between companies and their customers abroad
– Company extranets in multinational organizations
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The mission of Irion : Equal access to 
the information society for everybody
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InSiteProxy™
(Clairvoyance)
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The Need
Web Site Analysis of 

Top 20 Public Companies in China
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The Solution—InSiteProxy™

• Information access to (foreign) 
Web sites
– Not indexed by Web portals 

(e.g., Yahoo!China)
– Missing their own search interface
– Having poor search functionality
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Starting with an English Query

Select best translations:
��,   �����

Obtain query terms in source 
language: information, technology

Obtain translations 
from bilingual lexicons:
��������|��|��|����,   �����
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Fetch all subpages
at this URL

Starting with an English Query

Then, 
For each subpage, create 

a CLARIT document;
Index database of documents



September 19, 2002Anatomy of Commercial CLIR Applications © 2002, Evans, Grefenstette, van Gent, Qu                   56

Retrieval Results

• Retrieve from database
• Wrap results in HTML form
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Click to See a Result Page
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Translated Result Page 
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Some Concluding Thoughts…
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Summary

• The Market is “not there yet”
– But the Underlying Drivers are in Place

• Quality of MT is a Gating Factor
– But Services and Consumer eCommerce may be 

Ripe Targets

• Commercial CLIR Systems are “Complex”
– But Hybrid Systems may be Viable

• Funding for Research & Development is 
“Healthy”
– But use it Wisely! …
– Develop Asian Language (and Arabic) Support
– Don’t Focus on Document Retrieval alone



September 19, 2002Anatomy of Commercial CLIR Applications © 2002, Evans, Grefenstette, van Gent, Qu                   61

The End


