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• From 02005 to 02009 at:
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Who we are

• From 02010 to 02011 at:

The PanLex Project
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• From 02012 to now at:
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Who we are

http://longnow.org
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• A partner or member of: 

• The Rosetta Project 

• Internet Archive 

• Unicode Consortium 

• Endangered Languages Project 

• CJK Dictionary Institute 

• Kamusi 

• Open Knowledge Foundation 

• Universität Leipzig 

• and others
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Who we are
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• –02010:

6

Oren Etzioni 
Mausam 
Stephen Soderland 
Kobi Reiter 
Michael Skinner 

Marcus Sammer 
Timothy Baldwin 
Katherine Everitt 
Christopher Lim 
Janara Christensen 

Daniel S. Weld 
Jeff Bilmes 
Katrin Kirchhoff 
Bo Qin

Jonathan Pool* 
David Kamholz* 
Susan Colowick 

Alex DelPriore* 
Gary Krug* 
Benjamin Yang* 

Julie Anderson* 
Emily Bender 
Steven Bird

• 02010–now (* = here at this talk):

• And interns, volunteers, advisors

Who we are
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• Every language a world language.
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Бацбур мотlтl

ಕನ#ಡ

Lakȟótiyapi

Mopan

Nunggubuyu

Nzema

Bugre

Vision
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• Any language translatable into any other language.
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Бацбур мотlтl

ಕನ#ಡ

Lakȟótiyapi

Mopan

Nunggubuyu

Nzema

Bugre

≅ 7K languages ⇒ 50M pairs

Vision
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Strategy

1. Acquire existing data first 

2. Preserve and acknowledge each fact’s 
provenance
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3. Start with lexicon, defer grammar
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17596085 qaq 
17605846 qaritte=ma 
17603016 qaro 
17369810 qaru 
17109503 qarun-kó 
17577214 qarunko 
17577239 qarunte 
17585713 qaw 
17222182 qaw- 
17093499 qaw-xó 
17222324 qawai 
17095202 qawho 
17605754 qawtitto 
17221018 qaww- 
17093643 qawxó 
17342725 qawčitto 
17606812 qayanko 
17575892 qayanqayo 
17607397 qayanɠayo

Strategy
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standard
ᐱᔾᔪᓯᐅᔪᖅ

норма

бокъо

norme

4. Translate: 
• Lexemes 
• Symmetrically 
• Any-to-any

Strategy
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standard
ᐱᔾᔪᓯᐅᔪᖅ

норма

бокъо

norme
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5. Infer missing translations:

Trillions of 
translations ⇒ 
most must be 
inferred

Strategy

Inuktitut

Ingush
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Concepts

Language varieties 
have expressions. 18433157 ишдə 

18434129 ишдəн бојун гачырмаг 
18434128 ишдəн гачмаг 
18438369 иши чох олан 
18434163 ишлəдилмиш 
18434157 ишлəдилмəк 
18453099 ишлəмə 

Languages have 
varieties.
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Expressions have 
meanings. 

Expressions sharing a 
meaning are distance-1 
translations (including 
synonyms) of each other. 

Each meaning has a 
source. 

The assignment of a 
meaning to an expression 
is a denotation.

Concepts
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Definitions are 
distinct from 
expressions.

eng-000: convenience store 

jpn-000: コンビニ

rus-000: поздно закрывающийся 
или круглосуточный магазин

Concepts
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Workflow

• Source acquisition 

• Discovery 

• Procurement 

• Registration
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Workflow

Book

Image file

Internet 
Archive

PanLex
Text file

PanLex Source 
Analysts
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• Text conversion (if necessary): 
• Recognition (OCR) 
• Human (selected) text entry 
• Recoding (anything to Unicode) 
• Character normalization (NFC etc.) 
• Standardization (diacritics, punctuation, letter case, etc.)

Workflow
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• Tabularization:

Workflow
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• Serialization:
mn
dn
kld-000
balima
dcs
art-303
PartOfSpeechProperty
art-303
Noun
dn
eng-000
heaven
dn
eng-000
sky camp

mn
dn
kld-000
balima
dcs
art-303
PartOfSpeechProperty
art-303
Noun
df
eng-000
place far away

Workflow
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• Validation and submission:
mn
dn
kld-000
balima
dcs
art-303
PartOfSpeechProperty
art-303
Noun
dn
eng-000
heaven
dn
eng-000
sky camp

mn
dn
kld-000
balima
dcs
art-303
PartOfSpeechProperty
art-303
Noun
df
eng-000
place far away

Workflow
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• Three case studies: 

1. Ben Yang: Cherokee 

2. Gary Krug: Spanish dialects 

3. Alex DelPriore: South Sámi

Workflow
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Case 1. Ben Yang: Cherokee
Source selection
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Case 1. Ben Yang: Cherokee
Data retrieval

Data retrieved and 
archived during source 
acquisition

Some sources are 
living sources
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Case 1. Ben Yang: Cherokee
Data extraction
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Case 1. Ben Yang: Cherokee
Tabularization
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Case 1. Ben Yang: Cherokee
Serialization



Extreme Localization: SF Globalization, 2 November 02015
28

Case 1. Ben Yang: Cherokee
Submission to PanLex

• Send serialized data 
file to database

• Upload all data 
to PanLex 
source archive
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Case 1. Ben Yang: Cherokee
Final result
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Case 1. Ben Yang: Cherokee

ᏩᏙ! 

ᏣᏍᏉᏟᎢ ᏓᎬᏴᏂᎵ!
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Case 2. Gary Krug: Spanish dialects

• Examine formatting at all levels 
• Low-level format (html, xml, txt, etc.) 
<a href="/definicion/25942-acelerado">acelerado</a> </span> = <span 
class="real"> <a href=“/definicion/25942 acelerado">frenético</a> 

• Structure of entries (what is included) 
• Extract part of speech and dialect 
sust. y adj. de abolengo (bogotano)  =>  de abolengo [sust,adj] 
• Change numbered markers and normalize delimiters 
1) con protuberancias 2) grumoso => con protuberancias, grumoso
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Case 2. Gary Krug: Spanish dialects

• Solutions 
• Parenthesize extra words 

lleno de algo   =>   lleno (de algo) 
to be married 

• Parenthesize helper  words like "to" or "to be". 
estar feliz => (estar) feliz 

• Extract other characteristics (inchoative, causative) 
become thirsty 
make rigid
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Case 3. Alex DelPriore: South Sámi

Voestes digibaagkoeh 
(South Sámi – Norwegian Bokmål)
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Case 3. Alex DelPriore: South Sámi

Lemma extraction
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Case 3. Alex DelPriore: South Sámi

Post-extraction

81.5 MB 3.5 MB
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Case 3. Alex DelPriore: South Sámi

Tabularization
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Case 3. Alex DelPriore: South Sámi

Tabularization

TSV

expression (sma)     POS     grammar     class     expression (nob)
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Case 3. Alex DelPriore: South Sámi

Tabularization

TSV

expression (sma)     POS     grammar     class     expression (nob)
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Case 3. Alex DelPriore: South Sámi

Serialization

reclassified
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Results

• Demonstrated use cases 
• PanImages
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• Demonstrated use cases 
• Global Glossary

Results
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• Researched and published: 
• Westphal et al., “Countering language attrition with PanLex and the Web of 

Data” (02015) 
• Kamholz et al., “PanLex: Building a Resource for Panlingual Lexical 

Translation” (02014) 
• Gola, “An analysis of translation divergence patterns using PanLex translation 

pairs” (02012) 
• Mausam et al., “Panlingual Lexical Translation via Probabilistic Inference” (02010) 
• Pool, “Panlingual Globalization” (02010) 
• Everitt et al., “Evaluating Lemmatic Communication” (02010) 
• Baldwin et al., “PanLex and LEXTRACT: Translating all Words of all Languages of the 

World” (02010) 
• Soderland et al., “Lemmatic Machine Translation” (02009) 
• Christensen et al., “A Rose is a Roos is a Ruusu: Querying Translations for Web Image 

Search” (02009) 
• Colowick, “Multilingual Search with PanImages” (02008) 
• Etzioni et al., “Lexical Translation with Application to Image Search on the 

Web” (02007)

42

Results

http://panlex.org/pubs/etc/plwebdata-201403.pdf
http://panlex.org/pubs/etc/panlex-lrec2014.pdf
https://digital.lib.washington.edu/dspace/bitstream/handle/1773/20771/Gola_washington_0250O_10570.pdf?sequence=1
http://turing.cs.washington.edu/papers/aij-2010-panlingual.pdf
http://panlex.org/pubs/etc/panglob-prepub.pdf
http://www.trans-kom.eu/bd03nr01/trans-kom_03_01_03_Everitt_et_al_Lemmatic_Communication.20100531.pdf
http://panlex.org/pubs/etc/lextract.pdf
http://turing.cs.washington.edu/papers/SoderlandMTSummit09.pdf
http://turing.cs.washington.edu/papers/christensen-acl-ijcnlp-09.pdf
http://turing.cs.washington.edu/PanImMultilingual.pdf
http://turing.cs.washington.edu/papers/EtzioniMTSummit07.pdf
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• Acquired 6K sources (http://panlex.org/tech/plrefs.shtml) 
• Consulted 2K sources 
• Built a database with 

• 10K varieties of 6K languages 
• 22M expressions 
• 1.2B distance-1 translations 

• 33B distance-2 translations

43

Results

http://panlex.org/tech/plrefs.shtml
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• TeraDict

44

Access

Live demo
http://panlex.org/teradict/?lg=eng

http://panlex.org/teradict/?lg=eng
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• PanLex Translator (Chrome extension)

45

Access
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• PanLinx

46

Access
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• PanLem

47

Yoruba

Tamil

Access
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• NLTK (Natural Language Toolkit) 
• Swadesh-Yakhontov 110 List: 2,000 languages 
• Swadesh 207 List: 800 languages

48

Access

http://www.nltk.org/nltk_data/
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• PanLex API 
• Available via the HTTP endpoint api.panlex.org 
• JSON queries and responses 
• Public (limit of 2 queries/sec) 
• Exposes most database objects (expressions, sources, 

meanings, etc.) 
• Provides distance-1 and distance-2 translations with 

quality scores

Access
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• PanLex API 

• Example query

Access

$ curl http://api.panlex.org/ex -d 
'{ "uid": "zul-000", "truid": "gle-000", 
"trtt": "rialtas", "trdistance": 2, 
"include": "trq", "sort": "trq desc", 
"limit": 5 }'
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• PanLex API 

• Example response

Access

{
  "resultType": "ex",
  "result": [
    {
      "ex": 1297265,
      "lv": 832,
      "tt": "uhulumeni",
      "td": "uhulumeni",
      "trex": 878773,
      "trq": 574
    }
  ],
  "resultNum": 1,
  "resultMax": 2000
}
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• Dumps 
• PanLex RDF 
• PanLex Tattoo Generator

52

Access
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• Helping us document the long tail of neglected languages 
• Finding digital and print dictionaries and word lists 
• Helping with crowdsourcing planning 
• Contributing ready-to-ingest data

53

Help us

http://panlex.org/u?sr=rt&uslc=eng&rt=lvnec&uslv=187
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• Designing apps and interfaces 
• Localization tools 
• Mobile apps 
• Graph visualizations 
• Adding links to other (linguistic, geographic, etc.) data 

• Investigating translation inference algorithms

54

Help us
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• Use cases? 
• Suggestions? 
• Questions? 
• Want to help?
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Discussion


