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Lexicon types — informal overview

* Word lists (including comparative word lists)
* Thesauri

 Wordnets

... and everybody knows what

* Framenets “the dictionary” is ...

 Concordances

 Dictionaries:
- bilingual and multilingual dictionaries
- terminologies
— onomasiologies
- phrasal idiom lexica
- Pronunciation dictionaries

* Linguistic inventories:
- Phonemes
- Prosody: tones, pitch accents, lexicons of intonation tunes.
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Main lexicography Projects since 1989

Verbmobil — lexicography coordinator (German National)

* multilingual lexicographic model for speech-to-speech translation

 |exicographic infrastructure for German and international research
Institutes and companies

Ulex — cooperation on language documentation (VWF)
* Ubiquitous comprehensive online dictionary
e Uyghur case study

Uyo Ibibio Dictionary — curriculum development (DAAD)
* bilingual dictionary of a Niger-Congo language

ILEX (Integrated Inheritance Lexicon) — long-term research

 DATR, Inheritance Lexicon Language
- morphology, prosody, idioms
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Martina Pampel, Matthias Erhard, Christoph Schillo and Markus Vogt.
(1994). Bellex3 - Bielefeld Engine for Lattice-to-Lattice Event-parsing.
Technischer Report, Universitat Bielefeld.

Gibbon, Dafydd (1995). VERBMOBIL Lexicon: Conventions for Spelling and
Pronunciation. VERBMOBIL Technisches Dokument 31. Universitat
Bielefeld.
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Lexicographic Reports and Publications 1992 - 2007

Gibbon, Dafydd (2000). Computational Lexicography. In: Frank van Eynde and
Dafydd Gibbon, editors, Lexicon Development for Speech and Language
Processing, Dordrecht: Kluwer Academic Publishers, 1-42.
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corpus resources with multiple lexical tag layers. Proceedings of LREC 2000,
Athens.

Gibbon, Dafydd and Thorsten Trippel (2000). A multi-view hyperlexicon resource
for spoken language system development. Proceedings of LREC 2000,
Athens, p. 1713-1718.
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of the 1st International Conference on Speech Prosody 2002. Aix-en-Provence,
335-338.
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The serial position effect and lexical processing during story-retelling in adults
with and without aphasia. Clinical Aphasiology Conference, Big Cedar, MO,

May, 2002
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Lexicographic Reports and Publications 1992 - 2007

Gibbon, Dafydd, Thorsten Trippel, Felix Sasaki and Benjamin Hell (2003). Acquiring
Lexical Information from Multilevel Temporal Annotations. Proceedings of
Eurospeech 2003, Geneva.
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Linguistic Tools for Morphology, Lexicon and Corpus Compilation. LREC 2004,
Lisbon.
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2004, Lisbon.
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Lisbon

Gibbon, Dafydd (2005). Spoken language lexicography: an integrative framework. In:
Lew Zybatow, ed. (2005), Translatologie — Neue Ideen und Ansétze. Frankfurt,
etc.. Peter Lang, Europaischer Verlag der Wissenschaften, 247-289.

Borchardt, Nadine and Dafydd Gibbon (2006). Didactigue en documentation de
Langues: Aspects de la lexicographie numérique. Proceedings of West African
Linguistics Conference, Ouidah, Benin, 30.07.2006-06.08.2006.

Gibbon, Dafydd and Nadine Borchardt (2007). Computational lexicography: a training
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Mbah, eds. (2007), Linguistics in History: Essays in honour of P.A. Nwachukwu.
Nsukka, Nigeria: University of Nigeria Press.
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Main lexicography Projects since 1989

Verbmohil

* multilingual lexicographic model for speech-to-speech translation

Lexicographic infrastructure for German research institutes and
companies
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VERBMOBIL: Speech-to-Speech Translation

Objectives:
End-to-end speech translation coordination
Languages: German, English, Japanese

Subproject: Lexicon

Lexicographic coordination and integration between
International research institutions and companies
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VM-HyprLex Interface 3

hielefeld.lexdb.%3.3, Mar 18 1996
(B081 data records, 35 attributes)

el e Bl el R el Bl e el R e e R e el B e e

?Eﬁ'ﬁ mmmmm E é‘l’erminahsprache KLY type and string

ey + KEY / SubDB SEARCH I'..Z'D'E'tau_ltsij- ——

AT ARl e

LA LA A A L R L L

iMarked v; ATTRIBUTE DISPLAY  Coverage Operation

Morphology, Morphophonology, Morphosemantics

i Blorth i Blorthseg i Blmorpro i Blorthstem { Blphonstem
i Blflex ;. Bllemna :  Blspell : Blproper §{ Blcompsem
Corpus distribution, selection, tagging

: BICD1 : BICDall i Blpercent §{ Blrank i Blortherror
i BLAUBEU i DemoWL i RQH-WL {7 Blhitlist | FPWL3

i Kleanon i Klfreq e IMSlem i IMSpos i IMSfreq

Syntax, Semantics, Transfer, Dialogue, Glossary
i SIEMENSorth i SIEMENScats ¢ SIHUBval | Blgloss

i IBMorth i IBMmorph i IBMHUBsyn Input GUI for access to micro-

i TUBsem " TUEBcomp ™ IMSrule structure for collaborative integ-
ration of lexica from different

research institutes and research
Changes - Reference - FA() - Help doc - Concordance - MAIN departments of companies.

VERBMOBIL ONLINE LEXICON

VAL-Hyprlex senvice: Mapped from dielefeld lexdb vi 3 widh cfgaid on Mar 18 19560 9




[H:scheduling (I}, Hl:indef (¥,H2), H2:appointment (¥}, HI:of (I,¥)].

Categony Value
[BIocrth: Terminabsprache
[BIorthseq: Termingabfsprachi+e
[BImMOrpro: tE6.m"i:n§?""ap#spr-'a: .x§+p
[BEIcrthstem: |[Terminfabfsprach
BIphonstem: [CE6.m'i:n§?'"ap#spr-'a:x VERBMOB”_ ONL'NE LEX'CON
B Iflex - [H,akk, sg, fem; N, dat, s, fem;H,gen, 57, fem; N, nom, 89, fem
[BIlemma: Terminabsprache
propeil |- Microstructure for collaborative
IProper: - : . . .
Elcompsem:  |obiEreig Integration of lexica from different
L research institutes and research
Blpercent: |0 005680058 departments of companies.
[BIrank: 977
[BEIcrtherror: |[Termin-Absprache, —
[BLATTBET: —_—
[CremoWL jdemo—wl
y—ﬁl: —_—
[Brhitclist: hit#377=15
[FEWL3 : (Epwl
B ICATON: CE6m'i:n§Q~ap#Spr-a xg
KIfreq: 14
IS lem: Terminabsprache
IMSpOS [N
IMsfreq: 2
SIEMENMSorth: [Terminabsprache
STEMENScats: [sem lex (nr, terminabsprache) &
nr:rel-terminabsprachessortal Teminabsprache(nz) &
oount._noun_porm{nr) &
subst_klasse? 1 (nr)terminabsprache & sortal einigen auf i
count_noun_normssubst_klasse2 1
SIHUBwal : Ev
[BEIgloss: [appointment _scheduling
IBMorth: —_
IBMmorph : -
IBMHUB Sy [gender :fem, number : 5y, case:ncase v,
syn_ibm: [ghon: ‘Terminahsprache,cuf macro: cammon_noun_synl,
[person: 3]
[TUESem terminabsprache & communicating & -
TEEcomp:  [terminabsprache: compound (terminvoche, first (ternin)
second (absprache) , semrel (argd_rel) ).
Dsrule:  [terminabsprache: [H:terminabsprache (I)] <>

djects 10



Main lexicography Projects since 1989

ULex:

Ubiquitous comprehensive online dictionary

Uyghur case study

Guangzhou, 2018-11-23 D. Gibbon, Lexicography: Principles and Projects
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Ulex: Ubiquitous Lexicon

Objectives:

Language documentation
Ubiquitous - Portable
Reusable
Sustainable
Interoperable

Case Study: Uyghur UN declaration

Guangzhou, 2018-11-23 D. Gibbon, Lexicography: Principles and Projects
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Ulex: Ubiquitous Lexicon - Uyghur

&« C {t @ Nichtsicher | wwwhomes.uni-bielefeld.de/gibbon/ULex/ w C E'. P a@ep @ :
i Apps W Bookmarks @ [) localhost & supercomputer w 3, Epi Tools - Epi Too MM » [ Weitere Lesezeichen
ULex
Ubiguitous Lexicography tool (restricted charset demo), Version 0.2.11
Language/'Corpus Frocedure Format Action
Uyghur UDHR (ULY) ¥ | Please select a procedurel ¥ | Screen: readable ¥ | Reset | ~SEND ,

Uvghur demo fexi in Uvghur Laiin Yézigl (ULY) scripi:

dunya kishilik hoqugi xitabnamisi -

50z beshi

insanlar ailisining barliq ezalirining 6zige xas izzet-hormitini shuningdek ularning barwer we
tewrenmes hoquqini etrap gilishning dunyawl erkinlik, hegqqaniyet we tinchliqning asasi ikenliki.
kixilik hoquqigha étibarsiz qarash we hagaret kelturush ewj élip kixilerning wijdanini

bulghaydighan yawuz zorawanligga aylan'ghanliqi, hemme adem sz erkinliki we étikad erkinlikidin
behrimen bolidighan hemde wehime we namratliqtin xaliy bolidighan dunyaning yetip keélishi addiy
xelgning aliy arzusi dep élan gilin'ghanligi.

insanlarning ilajisizligtin zorawanligq we zulum ustide isyan kdoturimiz dep tewekkulige heriket

qilip yurmesliki ichiin, kishilik hoquqgini ganun argiliq idare gilish yoli bilen goghdash zdrir
bolghanliqi, s
doletler ara dosttlug munasiwetning tereqgiyatini algha sirush zororluki. y

Sources for Uyghur

IS0 639-3: uig

Ethnologue: Uyghur: a language of China

Encoding: Saimaiti, Maimaitimin & Zhiwei Feng. 2007. A syllabification algorithm and syllable statistics of written Uyghur. Proceedings af the 4th Corpus Linguistics
Confercnce, Birmingham, UK. PDF
Omniglot; Writing svstems and languages of the world.
Wikipedia: Uyghur alphabets.

Data: Universal Declaration of Human Rights in Liyghur

Keywords: Uyghur, concordance, ILG, interlinear glossing, transliteration, wordlist, frequency list, language documentation, computational lexicography.

Dafiddd Gibbow 2] 1= 0-]8 jOrigingl background image, inspired by Llex Evopocus © Carl Farmer 2004)
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Ulex: Ubiquitous Lexicon - Uyghur

& C {t @ Nichtsicher | wwwhomes.uni-bielefeld.de/gibbon/ULex/ g C E'B aq Pk G :
i Apps % Bookmarks @ [} localhost & supercomputer w 3. EpiTools - Epi Too M~ » [ Weitere Lesezeichen
ULex
Ubiquitous Lexicography tool (restricted charset demo), Version 0.2.11
Language/Corpus Procedure Format Action
i | Uyghur UDHR {ULY) '| Please select a procedure! ¥ | Screen: readable ¥ Reset | SEND
Please select a procedure!

3 . =

lamhnr qi'?'-’-;*:’{-!i"ﬁgh" Lf-'"";-‘f;-’ WORD LISTS L —— -
sggygésii et 0quql X1Tal_ ygyen tist with IPA in COrpus order
insanlar ailisining barlig|™ Pronunciation dicionary

- ni shuningdek ularning barwer we
tewrenmes hoquqini etrap q - Word frequency list

2t we tinchligning asasi ikenliki.

kixilik hoqugigha étibarsi|- KWIC concordance ip kixilerning wijdanini

bulghaydighan yawuz zorawa|DIGRAPH LISTS z erkinliki we étikad erkinlikidin
behrimen bolidighan hemde 1- Actual digraphs: alphabetic list nan dunyaning yetip kélishi addiy
xelgning aliy arzusi dep €|- Actual digraphs: frequency list

insanlarning ilajisizliqti|- potential digraphs: alphabetic list pturimiz dep tewekkulige heriket

qilip yurmesliki dchin, Ki|pproNELISTS gilish yoli bilen qoghdash zorir
bolghanliqi, b

- Actual diphones: alphabetic list

- Actual diphones: frequency list

- Potential diphones: alphabetic list
INTERLINEAR GLOSSING:

doletler ara dosttluq muna L zorurluki. A

Sources for Uvghur

150 639-3: uig - ILG-A tiers: Orth + |PA (gloss indexed XML)
Ethnologue: Uyghur: a language of China }ILE—B tiers: Orth + IPA (pair indexed XML)

Encoding:  Saimaiti, Maimaitimin & Zhiwei
Confercnce, Birmingham, UK. PO
Omniglot: Writing systems and languages of the world.
Wikipedia: Uyghur alphabets.

Data: Universal Declaration of Human Rights in Uyghur

Keywords:  Uyghur, concordance, ILG, interlinear glossing, transliteration, wordlist. frequency list, language documentation, computational lexicography.

stics of written Uyghur. Proceedings of the 4th Corpus Linguistics

- Text in orthography and IPA

Dafvald Gibbon 2011-10-16 (Original backgrownd image, mspired by Ulex Evropogews © Carl Farmer 2004)
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Ulex: Ubiquitous Lexicon - Uyghur

& C 1t @ Nichtsicher | wwwhomes.uni-bielefeld.de/gibbon/ULex/ % C E'B a p @ :
i Apps % Bookmarks @ [} localhost & supercomputer w ¥ Epi Tools - Epi Too ™~ » [ Weitere Lesezeichen
ULex
Ubiquitous Lexicography tool (restricted charset demo), Version 0.2.11
Language/Corpus Procedure Format Action
|| Uyghur UDHR (ULY) ¥ || Please select a procedure! r !S-c:reen: readable ¥ ! Reset SEND

Uyghur demo text in Uyghur Latin Yeziql (ULY) seript: _ e ) |

dunya kishilik hoquqi xitabnamisi et o &

soz beshi

insanlar ailisining barliq ezalirining dzige xas izzet-hormitini shuningdek ularning barwer we
tewrenmes hoqugini etrap gqilishning dunyawi erkinlik, hegganiyet we tinchligning asasi ikenliki.
kixilik hogqugigha étibarsiz qarash we hagaret kelturush ewj élip kixilerning wijdanini

bulghaydighan yawuz zorawanligga aylan'ghanliqi, hemme adem s6z erkinliki we étikad erkinlikidin
behrimen bolidighan hemde wehime we namratliqgtin xaliy bolidighan dunyaning yetip kélishi addiy
xelgning aliy arzusi dep €lan gilin'ghanliqi.

insanlarning ilajisizliqtin zorawanliq we zulum ustide isyan koturimiz dep tewekkulige heriket

gilip yurmesliki dchin, kishilik hoqugini ganun argiliq idare qilish yoli bilen goghdash zorur
bolghanliqi, b
doletler ara dosttlug munasiwetning tereggiyatini algha siirish zororluki. A

Sources for Uvghur

IS0 639-3: uig
Ethnologue: Uyghur a language of China

Encoding:  Saimaiti, Maimaitimin & Zhiwei Feng. 2007. A syllabification algorithm and syllable statistics of written Uyghur. Proceedings of the 4th Corpus Linguistics
Confercnce, Birmingham, UK. PDF
Omniglot: Writing systems and languages of the world.
Wikipedia: Uyghur alphabets.

Data: Universal Declaration of Human Rights in Uyghur

Keywords:  Uyghur, concordance, ILG, interlinear glossing, transliteration, wordlist. frequency list, language documentation, computational lexicography.

Dafvald Gibbon 2011-10-16 (Original backgrownd image, mspired by Ulex Evropogews © Carl Farmer 2004)
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Main lexicography Projects since 1989

Uyo Ibibio Dictionary:

* bilingual dictionary of a Niger-Congo language
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Uyo Ibibio Lexicon

Objectives:
Semasiological dictionary of a local language
Data mining of a legacy print dictionary
Automatic generalisation of online & print dictionaries

case:
Ibibio, ISO 639-3

Niger-Congo > Atlantic-Congo > Volta-Congo > Benue-Congo > Cross River >
Delta Cross > Lower Cross
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Ibibio - official language of Akwa Ibom State, Nigeria

1d i o Fliod Bauchi
a
\E . Kainji Lake -
L National Park Jgs
ou 4 . (Borgu Sector) o i+
i inma - &
enin’ mm a Nigeria™
( Abuja
I (A124 ot
- e Ean [A234)
RMIEZ lorin Aba Nanacr:hwa Lafia
=] A, a
UyO, Capl’[al Of Ogbomosho  NEE} Az | B
Akwa Ibom State T o0 mm
ES | | 4 Malkurdi
Ckene ¥ i
lle-1fe | A231 ]
|h3§3|’l o Aiz2 : p = Gb:::lnkn
gy
= = [ 4344
r Nsukk .
sukka
' '-ag"s Enugu
Por‘to-Nc'wo-s- Benin-Stadt ighanks = T i
L Cotonou 9 Onitsha EEEE o g
o = am
A4 [
| .I::.:I.. .|I m
Cross River E
National/Park
Aba : S a
- o Uye calabar /
%" Port Harcourt -
v 5
j Kur:ll::-a oLoum
Google [m
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Guangzhou, 2018-11-23

Ibibio Dictionary

LAUILD Language Docwmentation Cwrricnlom Materials §1

COURSE: LEXICOGCRAPHY

Uyo Ibibio Dictionary

Deprrtment of Ling

Department of Computer Science)
University of Uvo, Akwa [bom State, Nigeria

Diafyda Caibdson

(Fakultat Hir Lingubseik i

iitit Riolcfeld, Gern

[ niver

PREPRINT DNEAFT Vor, 2004-06-13

fervatod June 1§, 20804 )
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file:///home/gibbon/Schreibtisch/2018-11-23-Guangzhou-Lexicography/Publications/ibibio_dictionary01.pdf

ILEX: Integrated Lexicon

Objectives:

Logical modelling of lexical generalisations
Computational integration:
macrostructure
microstructure
mesostructure

Cases: idioms, morphology, phonology, prosody

Guangzhou, 2018-11-23 D. Gibbon, Lexicography: Principles and Projects
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Inheritance Lexicon
[ OBJECT: object J

[

" OBJECT: musical—instrument
CLASS: object
PROPERTY:: played to give musical sounds
. A
(OBJECT: wind—instrument

CLASS: musical-instrument
PROPERTY: played when air is being blown through it )

/

'OBJECT: flageolet W OBJECT: whistle

CLASS: wind—instrument o CLLASS: musical—-instrument

PROPERTY: with 6 holes for the fmgers PROPERTY:: for making a high sound
s by passing air or steam through

kRELATIDN: like a whistle --~ I

Guangzhou, 2018-11-23 D. Gibbon, Lexicography: Principles and Projects

21




ILEX Microstructure for Tonal Inventory:
English Call Contour

Prosody ;" ™

.-'*fr.‘ f__---"-'-% )

5
\__/

Rise Fall

- =7 .-'—
Q/' Fall Rise----~

- -

O Call Contour
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Lexicon Theory — Lexicon Models — Lexicon Constraints
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Lexicon Theory — Lexicon Models — Lexicon Constraints

Lexicon processing: Lexicon dissemination
- Discovery, acquisition: — Standardisation
* Induction « DBMS, CMS
e Abstraction  |ISO
* Generalisation — Commercialisation
- Access: - Sustainable format
* Technical, ethical, moral, - Trusted repository

political constraints _ _
- Interactive vs. Static

 Semasiological vs. — Online vs. Otiline
onomasiological views - Print vs. electronic

e Database views

« Specialised views: Gibbon, Dafydd (2005). Spoken language
lexicography: an integrative framework. In: Lew

- Pronunciation Zybatow, ed. (2005), Translatologie — Neue Ideen
— Terminolo undAn_séitze. Frankfurt, etc.: Peter Lang,
9y Européaischer Verlag der Wissenschaften, 247-289.
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Lexicon Architecture Model

. MEGASTRUCTURE 2. METAINFORMATION

Metadata, front matter, back matter

3. MACROSTRUCTURE 5 MESOSTRUCTURE
4, MICROSTRUCTURE Sketch grammar, i.c.

(data categories, types of lexical information) | conventions for
generalisations over

E microstructure:
5 — orthography
s — pronunciation
'E — word formation
— — syntax

— definitions

— examples




LEXICOGRAPHIC COMPLEXITY

LEXICON

I'ourth order lexicon (abstract lexicon):
— maximally declarative generalisation network

\

Third order lexicon (optimised lexicon):

— procedurally optimised local generalisations

\

Second order lexicon (protolexicon):
— [lat tabular lexicon.

Hirst order lexicon (corpus lexicon):
— wordlist, concordance, HMM

CORPUS

Tertiary corpus:
— classificatory markup annotation

Secondary corpus:
— transcription, symbol—signal labelling annotation

Primary corpus:
— recorded audio—visual corpus; manuscript

Lexicon
Discovery
Model

explicit mesostructure:
semasiological thesaurus,
iInheritance lexicon

Lemma-structured
standard semasiological
dictionary

26



Summary, Conclusion, Outlook

* Projects:
* Projects of different lexicographic sub-genres
* Use-case orientation

* Principles:
* Abstraction of shared properties
* Development of a model of lexicon architecture
* Development of a model of lexicon acquisition

* Outlook — future essentials:
* Full-time team effort
* Intensive coordination
* Coherent theory basis
 Efficient computational implementation
* User satisfaction

Guangzhou, 2018-11-23 D. Gibbon, Lexicography: Principles and Projects
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