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Panl.ex aims
to become a
panlingual
lexical
translation
resource.
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Related work

Dicts.info
FreeDict

Freelang

Global WordNet
Association
Langtolang

Logos Foundation
Dictionary

OmegaWiki

Onel.ook

Open Dictionary
The Rosetta Project
Slovnik

LL.a Vortaro
Webster’s Online
Dictionary
Wiktionary
Tesaypyc



Construction

e Step o. Design the schema.
e Step 1. Acquire resources.
e Step 2. Obtain and normalize facts from resources.

e Step 3. Add those facts to PanLex.



Construction

Step 0. Design the schema.
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Construction

Step 0. Design the schema.
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Construction

Step o. Design the schema.

Translation
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Construction

Step o. Design the schema. A
W %
Table "public.dn" . .
Column | Type | Modifiers | Storage | Description Expressmn Meanmg
-------- LT L AR AR RN AT S R [ Rl e YA LA I PR R R A NN AR A RN L R P RN 00
dn | integer | not null | plain | ID
mn | integer | not null | plain | meaning
ex | integer | not null | plain | expression

Indexes:

"dn_pkey" PRIMA ; ree
"dn_mn_ex_ key"(UNIQUE, btree (mn, ex))CLUSTER
"dn_ex_1dx" btre )

"dn_mn_idx" btree (mn)
Foreign-key constraints:
"dn_ex_ fkey" FOREIGN KEY (ex) REFERENCES ex(ex)
"dn_mn_fkey" FOREIGN KEY (mn) REFERENCES mn(mn)
Referenced by:
TABLE "md" CONSTRAINT "md dn_ fkey" FOREIGN KEY (dn) REFERENCES dn(dn)
TABLE "plO" CONSTRAINT "plO@ mn_ fkey" FOREIGN KEY (mn, ex) REFERENCES dn(mn, ex)
ON UPDATE CASCADE ON DELETE CASCADE
TABLE "pl1l" CONSTRAINT "pll mn fkeyl" FOREIGN KEY (mn, ex) REFERENCES dn(mn, ex)
ON UPDATE CASCADE ON DELETE CASCADE
TABLE "wc" CONSTRAINT "wc _dn_fkey" FOREIGN KEY (dn) REFERENCES dn(dn)
Triggers:
dnexap AFTER INSERT OR DELETE OR UPDATE ON dn FOR EACH ROW EXECUTE PROCEDURE exap()




Construction

Step 1. Acquire resources. VAL S

Monolingual dictionaries

Bilingual dictionaries

Multilingual dictionaries

Wiktionaries
Glossaries

Standards
Terminologies
Wordnets

Thesauri

Vocabulary databases
Locale databases

/UPU*/

| 1)

Vil&Sozluk

Arrest: NJYP>o°: Tigujauniq: Arrestation

The act of placing a person in custody, according to
law. The powers of ordinary citizens and peace
officers to arrest a person are set out in the
Criminal Code, 1996, Part XVI.

Arson: APN¢Ngos®: Ikitittiniq: Crime d'incendie

The crime of deliberately setting fire to property.

, , , 996
YAOOGOO YLOL ELOLXOVS OXOTOVG ; st
MT (70.20) SE (Enghfh. Sweden)
Da: fagsprog An tSualainn ga
De: Fachsprache iSVC(; a7z
En: language for special purposes . e,
Es: lenguaje especializado ISV(?(; tr
Fi: kieli tiettyihin tarkoituksiin Iswidhan ‘SO"
Fr: langage spécialise Rootsi et
He: MMM m1vnd nawy .
Hu: szaknyelv Ruotsi f1
It: lingua speciale Ruotta se-
N vakdaal Schweden de-
Sv: facksprék h d
BT hdooee Schweede "gSW*




Step 2. Obtain and normalize

Construction

facts from resources.

P T
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Construction

Step 2. Obtain and normalize

facts from resources.

/ \

adial ». 1) obsidian; a volcanic glass- >

like substance. glas.

-

Tshse STEmanng
a bottlefish, unicom surgeonfish,
or some other species of
unmcornfish (also known as
gelenga). botolpis. Naso
annulatus, Naso tuberosus,; Naso
unicornis; Naso brevirostris. Naso
brachycentron.

adial itna ». fish species;
Bannerfish. Heniochus diphreutes.

adiuol =#. a species of vine.

1
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ex
adial
WC

noun

ex
eng-000
obsidian
df
eng-000

a volcanic glass-like substance
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Construction

Step 2. Obtain and normalize .
1
facts from resources. eng-000
st il sky
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Construction

Step 2. Obtain and normalize

facts from resources.

e Character recognition
e Character recoding

e Compositional
normalization

e Punctuation
standardization

e [.emxma standardization

Jonathan Pool, “Processing LEGO Data for PanLex”,
http://www.panlex.org/dev/panlex-lego-prep.html.

Timothy Baldwin, Jonathan Pool, and Susan M. Colowick,

“Panl.ex and LEXTRACT”, Coling 20710.

Word-class

standardization

Entry-structure
classification
LLanguage-variety
identification
Duplicate removal


http://www.panlex.org/dev/panlex-lego-prep.html
http://www.panlex.org/dev/panlex-lego-prep.html
http://utilika.org/pubs/etc/lextract.pdf
http://utilika.org/pubs/etc/lextract.pdf

Construction
Step 3. Add those facts to PanLex.

“ ) stop

e

\

) beginning

. back

Panl.ex 2.7

source — 10 — fra-mul: Wiktionnaire

file — submit — kind

. |text — simple

\ /| text — whole

) [ XML

_,




Size
Current metrics:
® 17,621,880 €XPressions
* (6,662 language varieties
® 146,900,568 pairwise translations

® 1,121 sources processed

® 2,202 SOUrces awaiting processing



PanLex Growth History
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Applications

Uls for Panl.ex

from

>anl.ex 2.8

language

expression

L1t-000

lietuviy

1307318

lapas

translation
through
language expression

bul-000 | 6barapcku 62252 | muct
deu-000 | Deutsch 91652 | Blatt
eng-000 | English 463039 [leaf
epo-000 | Esperanto 633660 | folio
1ta-000 |italiano 69185 |foglia
1ta-000 |italiano 69189 [ foglio
1ta-000 |italiano 72631 [pagina ||
pol-000 | polski 732673 | lisc
rus-000 | pycckuii 756911 [muct
slv-000 slovens¢ina | 1329204 | list

into

language

expression

tgl-000

Tagalog

1051479

dahon




Applications

Uls for Panl.ex

>anl.ex 2.8

source 6 — mul:Pool
translation — new

from

language expression
tur-000 [ Tirkce | 1408942 | tanimlamak

into | ecigi

text — search

i ¢xact

___J|part

whole




Applications

Uls for Panl.ex

TeraDict can translate this into:

"als-000

“arb-9000

N —

" asm-000

"bel-000
"ben-000
"bul-000
(cat-000
(ces-000
“cmn-000

" cmn-9001
" cym-9000
“dan-9000

" deu-000

TeraDict

syntax

TumSoz
SOZ

toskérishte

fra-000 | francais

-

Ay

ST T

desrapyckas

G|

OBLJrapcKH

catala

cestina

fia] 45

A

Cymraeg

dansk

Deutsch

Ceviriler:

c’est dit

discours

mot

mots

parlé

parole

propos

verbe

Yeni soz veva deyim:




Applications

Search

Panimages

Cross-Lingual Image Search

Search Google Images and Flickr in 100's of languages using automatic query translation.

Please send feedback to panimages@cs.washington.edu

Usage Instructions and Tips
Advanced Interface

4 N\ N\
_Translate / | Show Images |

Janara Christensen, Mausam, and Oren Etzioni, A Rose is a Roos is a Ruusu: Querying
Translatins for Web Image Search”, ACL-1JCNLP 2009.



http://turing.cs.washington.edu/papers/christensen-acl-ijcnlp-09.pdf
http://turing.cs.washington.edu/papers/christensen-acl-ijcnlp-09.pdf
http://turing.cs.washington.edu/papers/christensen-acl-ijcnlp-09.pdf
http://turing.cs.washington.edu/papers/christensen-acl-ijcnlp-09.pdf

Applications

Translation

(U Panlingual Translator rensiae into any language.

~ English [English] v > | Romanian [romdneste] Holp
Input short sequences of English words and phrases. Click on words you think | might have translated wrong. (what is this?) | translated each word into Romanian through my

Leave out purely grammatical words (see example) word . = Not Translated  word = Avoid (Hard to Translate) dictionary. Remember, it is not grammatical (why not?)
English Backtranslation Romanian

computer eat cookie computer eat cookie computator pranzi modul cookie

calculators lunch biscuit

:Translate Reset

Stephen Soderland, Christopher Lim, Mausam, Bo Qin, Oren Etzioni, and Jonathan Pool,
“Lemmatic Machine Translation”, Proceedings of Machine Translation Summit XII, 2009.



http://turing.cs.washington.edu/papers/SoderlandMTSummit09.pdf
http://turing.cs.washington.edu/papers/SoderlandMTSummit09.pdf

Applications

Lemmatic Communication

J— Pseudo Sentence
"’, - -~ ™
,K The crocodlle 1 )O° —Encoding | ‘ aligator, accept ’

\( accepts "
“_‘"\ A ’
Original Sentence Sender -—“-”:“ 3 -
|
Translation

i

"',-""“ | - ~\
§| cocodrilo ! [ Decoding |—— | cocodrilo, aceptar
jjo que si. J».I “ "

" ~A__~ Translated

Pseudo Sentence
Interpreted Sentence Receiver

Katherine Everitt, Christopher Lim, Oren Etzioni, Jonathan Pool, Susan Colowick, Stephen
Soderland, “Evaluating Lemmatic Communication”, trans-Rome, 3, 2010, 70—84.



http://www.trans-kom.eu/bd03nr01/trans-kom_03_01_03_Everitt_et_al_Lemmatic_Communication.20100531.pdf
http://www.trans-kom.eu/bd03nr01/trans-kom_03_01_03_Everitt_et_al_Lemmatic_Communication.20100531.pdf

Applications

Polling?

48.

49.

Do you consume fast food?

Aside from fast food, how often do you
consume deep-fried foods?

O
L]
) -

£
-
—
N
—
N

P
N

o

Ly
N
"
-

Never / don't know

Once per week or less

) 2-3 times per week
) 4-7 times per week

A lot / more than once daily

Never / don't know

Once per week or less

Messaging?

Inbox
»

Sent Mail
»

Drafts
»

Trash

N

Compose Message

Panlingual
Mail™

Email in Any Language!

(Delete\, (Mark Unread \

Target Language:

To:
From : jonathan

Subject :

Message : No Translations...

Source Language:

jonathan | PanMail

Panlmages

Help

Settings  Sien Out

I

(Delete\, / Mark Unread \

Panlingual Mail is provided bv the Turing Center




Applications

(Games:
[/ {m? Moue SUBJECTS FAQ TOTALS OPTIONS PRESS CONTACT ABOUT
s _ - ST g g0 a1 ¥ ' > o R g . o~ s .

For each answer you get right, we donate 10 grains of rice
through the UN World Food Program to help end hunger

Italian Change Subjects P

CORRECT!

entrare = to enter

Social

networking?

I'ufficio means: OYourNewLover.Com
bag
evening B 0 Francais = Pycckuit English i N italiano B Deytsch = Espafiol " S
office ¥ 38 EE
musedm KEEK: Bh: EE:
BFNEE=ELR% (N 2 o DL )
B FEM: FEE:
IHERTEESENAE AE S (EEm [ EEm 9
Level: 4 of 10 Best Level: - Change Level P Re-Start b FREZRNIESEETERYE. ‘
ERM. .. BiRHAAA:
) BZER (%)
v) #FEARSE
T f

V)%

5 A &0 — AN

linmenagling, 42 %

T4 ABNE]




Applications

Subtitles?




Current work

e Process 2,000+ acquired sources
e Acquire new digital sources
e Digitize and process printed sources

e Cultivate partnerships and volunteers

http://utilika.org/info/internzor1.html


http://utilika.org/info/intern2011.html
http://utilika.org/info/intern2011.html

Current work

Internship projects, 20112012

e Lexical acquisition: e Applications:
v’ Optical character recognition v Image search
v Lexicographic parsing v Mobile app
v Game development v Social app

e Infrastructure:
v Translation inference
v Grammar engineering
v Graph visualization

http://utilika.org/info/internzor1.html


http://utilika.org/info/intern2011.html
http://utilika.org/info/intern2011.html

Panl.ex and Grammar Engineering

Lexical acquisition from grammars

noun3_det=opt
nounj3_stemi_orth=mazzita 2
noun3_stem1_pred=_blutwurst_n_rel mlit-000
noun3_stemz2_orth=ittra eng-000
noun3_stem2_pred=_letter_n_rel
noun3_stem3_orth=universita
nounj3_stem3_pred=_university_n_rel ey
ittra
WC
noun
md
det
opt
eX
letter




Panl.ex and Grammar Engineering

Lexemes and predicates for grammars

Noun Types

¥ lemmatic (nounl)

% |Noun type 1:

Features:

“Add a Feature

For nouns of this type, a determiner is © obligatory @ optional © impossible

Stems:

— Spclling: Kanbme Predicate: _glue_n_rel

2 Spelling: ned Predicate: lion n rel

— Spclling: owepan Predicate: citizen n rel

2 1Spelling: tesons nyna Predicate: chain reaction n_rel

— Spclling: WHaMaHb Kensroma Predicate: _vanity_n_rel




Panl.ex and Grammar Engineering

Instantly generate 6,000 minimal grammars

version=6 section=gender section=lexicon

orth=bayap
section=language section=other-features nounl _predzn rel
language=Bandjalang section=case N

. nounl det=1mp
case-marking=none

, noun2 orth=jibali
section=word-order -

. : : noun2 pred= jibali n rel
Word-order section=sentential-negation 2—3 _ DAL
has-dets=no R et
has-aux=no section=coordination noun3_orth=wumar wumar

noun3 pred= wumar wumar n_rel

section=number section=matrix-yes-no noun3_det=1mp

section=person

person—none Cf. David Wax, section=test-sentences
Matrix ODIN Mash-up



Panl.ex and Grammar Engineering

Then incrementally differentiate and relate the grammars

version=6 section=gender section=lexicon
orchbayap
advbl pred= n_rel

noun2 orth=jibali

section=language section=other-features
language=Bandjalang section=case

case-marking=none
section=word-order

word—order section=sentential-negation

noun2 pred= jibali n rel

noun2 t
has-dets=no un2_de
has-aux=no section=coordination noun3_orth=wumar wumar
noun3 pred= wumar wumar n_rel
section=number section=matrix-yes-no noun3_det=1mp

section=person
person=none

WALS Panl.ex

section=test-sentences

Documentation, crowdsourcing



Team

Turing Center, University of Washington
http://www.turing.washington.edu

¢ Oren Etzioni e Marcus Sammer
e Katherine Everett e Michael Schmitz
e Christopher Lim e Michael Skinner

e Mausam e Stephen Soderland
e Kobi Reiter

? ‘ Turmg Center

A .n\

stigating problems at the crossroads of natural language proc g, data mining, Web search, and the Semantic Web


http://www.turing.washington.edu
http://www.turing.washington.edu

Team

Utilika Foundation
http://utilika.org

e Susan Colowick
* Jonathan Pool

e Miranda Taylor

% .
g///% gtlhkjl ;
22,.- 'oundation


http://utilika.org
http://utilika.org

Team

Collaborators

e Academic
e LEGO Project (Timothy Usher, Jeff Good, Helen Aristar-Dry)
e Timothy Baldwin, University of Melbourne
e Larry Hyman, UC Berkeley
e Interns from Univ. of Washington, Univ. of Illinois, Univ. of
Maryland, UC Davis, Univ. of Melbourne, CMU, and Ohio State

e Nonprofit
» Long Now Foundation / Rosetta Project (Laura Welcher)

e Forprofit
« CJK Dictionary Institute (Jack Halpern)

e Digital Sonata (Vadim Berman)
« PostgreSQL Experts (Josh Berkus, Quinn Weaver)



http://www.rosettaproject.org
http://www.rosettaproject.org
http://www.cjk.org/cjk
http://www.cjk.org/cjk
http://www.digitalsonata.com
http://www.digitalsonata.com

Comments/Questions

Info:

http://panlex.org


http://panlex.org
http://panlex.org

