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• my previous lecture
• about datasets with features capturing characteristics of a language as a whole

• this lecture
• about lexically oriented datasets, with features that capture characteristics of individual

words
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A terminological note: “lexical”

• a lexical data resource - a collection of information related to the vocabulary (lexicon)
of a language... simply about words

• Etymology of ”lexical”: From Latin lexis, from Ancient Greek ����� (léxis, “word”) + -al,
from ���� (légō, “to speak”), ultimately from Proto-Indo-European *leǵ- (“to gather,
collect”).

• Related terms: lexeme, lexis, lexicon, lexicology, lexicography (the difference between
the last two?)
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A terminological note: the multi-/cross- distinction

a working definition, not necessarily accepted by all:
• a multilingual data resource – contains information about multiple languages, but often
does not explicitly facilitate interactions or tasks across those languages
in brief, multilingual ≈ N× monolingual

• a crosslingual data resource – specifically designed to support interactions or tasks that
involve bridging or connecting between different languages
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A terminological note: the multi-/cross- distinction, cont.

• obviously a fuzzy boundary: e.g. annotation categories used in a harmonized scheme
used in a multilingual data resource can already be considered as a point of cross-lingual
connection (similarly informal translation glosses)

• rather a gradual scale (as always in linguistics) between multilingual and crosslingual
resources
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Multilingual lexical data resources



UniMorph

• goal: represent world languages’ morphology in a common scheme
• a collaborative effort, started around 2016 at JHU
• originally specialized at inflection, but derivation and morphological segmentation later
added too

• 169 languages, with highly different data sizes
• https://unimorph.github.io/
• simple tsv files used for storage, separate files for

• inflection
• derivation (only some languages)
• morpheme segmentation (only some languages)
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UniMorph – examples from inflectional files (eng and deu)

eat eats V;PRS;3;SG
eat eating V;V.PTCP;PRS
eat ate V;PST
eat eaten V;V.PTCP;PST
eat eats N;PL
rastrography rastrographies N;PL
magnetencephalography magnetencephalographies N;PL

Bild Bild N;NOM;NEUT;SG
Bild Bilder N;NOM;NEUT;PL
Bild Bildes N;GEN;NEUT;SG
Bild Bilder N;GEN;NEUT;PL
Bild Bilde N;DAT;NEUT;SG
Bild Bildern N;DAT;NEUT;PL
Müllmann Müllmänner N;NOM;MASC;PL
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UniMorph – examples from derivational files (eng and deu)

abandon abandoned N:ADJ -ed
abandoned abandonedly ADJ:ADV -ly
abandon abandonee N:N -ee
abandon abandoner V:N -er
abandon abandonment N:N -ment

bestellen Bestellung V:N -ung
Vietnam Vietnamese N:N -ese
lang langsam ADJ:ADJ -sam
Wissen Wissenschaft N:N -schaft
England englisch N:ADJ -isch
Engel englisch N:ADJ -isch
rauben Räuber V:N -er

Multilingual lexical data resources Crosslingual lexical resources Etymological resources Conclusions Homework specification 8/ 39



UniMorph – examples from segmentation files (eng and deu)

hammerhead hammerheads N|PL hammerhead|s
sluicegate sluicegates N|PL sluicegate|s
paraffinize paraffinizes V|PRS;3;SG paraffinize|s
paraffinize paraffinizing V|V.PTCP;PRS paraffinize|ing
paraffinize paraffinized V|PST paraffinize|ed
kiloampere kiloamperes N|PL kiloampere|s
fictionalizer fictionalizers N|PL fictionalizer|s

abzählen abzählend V;V.PTCP;PRS ab-|zähl|-end
abzählen abgezählt V;V.PTCP;PST ab-|ge-|zähl|-t
Zahnarzt Zahnärzte N;MASC|NOM;PL Zahnarzt|e
Zahnarzt Zahnarztes N;MASC|GEN;SG Zahnarzt|es
Zahnarzt Zahnarzts N;MASC|GEN;SG Zahnarzt|s
Zahnarzt Zahnärzte N;MASC|GEN;PL Zahnarzt|e
Zahnarzt Zahnarzte N;MASC|DAT;SG Zahnarzt|e
Zahnarzt Zahnärzten N;MASC|DAT;PL Zahnarzt|enMultilingual lexical data resources Crosslingual lexical resources Etymological resources Conclusions Homework specification 9/ 39



Time for a demo
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Universal Derivations

• created at ÚFAL
• UDer 1.1 available at Lindat
https://lindat.mff.cuni.cz/repository/xmlui/handle/11234/1-3247

• or downloaded in the ÚFAL file system /net/data/universal-derivations/
• 21 languages in v. 1.1
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Universal Derivations – a sample of derivational trees
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Universal Derivations – a sample from the Spanish part

33059.0 acentuar# acentuar
33059.1 acentuable# acentuable 33059.0 Type=Derivation
33059.2 acentuación# acentuación 33059.0 Type=Derivation
33059.3 desacentuación# desacentuación 33059.2 Type=Derivation
33059.4 inacentuación# inacentuación 33059.2 Type=Derivation
33059.5 preacentuación# preacentuación 33059.2 Type=Derivation
33059.6 acentuado# acentuado 33059.0 Type=Derivation
33059.7 acentuadamente# acentuadamente 33059.6 Type=Derivation
33059.8 inacentuado# inacentuado 33059.6 Type=Derivation
33059.9 acentuador# acentuador 33059.0 Type=Derivation
33059.10 acentuamiento# acentuamiento 33059.0 Type=Derivation
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UniSegments

• created at ÚFAL
• UniSegments 1.0 https://lindat.mff.cuni.cz/repository/xmlui/handle/11234/1-4629
• or in the ÚFAL file system /net/data/universal-segmentations/
• publicly distributable and UFAL-internal parts distinguished because of license
limitations of the original resources

• public version: 38 data resources for 30 languages harmonized into the same scheme
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UniSegments – samples (eng, deu)

amplification amplification NOUN ampl + ifi + cation
amplified amplified VERB ampl + ifi + ed
amplifier amplifier NOUN ampl + ifi + er
amplifiers amplifiers NOUN ampl + ifi + er + s
amplifies amplifies VERB ampl + ifi + es
amplify amplify VERB ampl + ify
amplifying amplifying VERB ampl + ify + ing
amplitude amplitude NOUN ampl + itude

entschlussfähig entschlussfähig ADJ ent + schluss + fähig
entschlusslos entschlusslos ADJ ent + schluss + los
entschlüpfen entschlüpfen VERB ent + schlüpf + en
entschlüsseln entschlüsseln VERB ent + schlüss + el + n
entschrotten entschrotten VERB ent + schrott + en
entschuldbar entschuldbar ADJ ent + schuld + bar
entschulden entschulden VERB ent + schuld + enMultilingual lexical data resources Crosslingual lexical resources Etymological resources Conclusions Homework specification 15/ 39



Wiktionary

• (wiktionary = blend of ‘wiki’ + ‘dictionary’)
• https://www.wiktionary.org/
• a collaborative wiki-based (browser-editable) free-content multilingual dictionary
• November 2023: 192 languages, 37 M articles, 6k creators
• an entry = a wikipage about a word
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Wiktionary – an example of an entry: Czech noun ‘stůl’ (a table)
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Crosslingual lexical resources



Keep in mind:

First, “crosslingual” implies pairs (or tuples) of languages, which implies O(L2), with the
number of languages or language varieties L ≈ 103 to 104

Second, translation equivalents are hardly ever 1:1, hence the size of the space of translation
equivalents is O(W 2), with the number of dictionary words per language W ≈ 105 (or even

107 if we consider inflected forms)

The question of an appropriate representation is not only a big O problem. It is a BIG
problem indeed.
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CogNet

• cognates
• words that have the same origin, typically similar forms and similar meanings at the same

time
• slightly more formally: sets of words inherited from an etymological ancestor in a common

parent language
• in theory, distinguished from loanwords that have been borrowed “horizontally”

• an example: night (English), nui (French), noche (Spanish), Nacht (German) …
• CogNet – a cognate database for 338 languages

• 8.1 M cognates
• clustered in 91k concepts (based on Princeton WordNet concepts)
• 38 writing systems

• data available at https://github.com/kbatsuren/CogNet
• or downloaded in the ÚFAL Linux filesystem /net/data/CogNet/
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CogNet
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Lexibank

• a collection of standardized wordlists
• List, JM., Forkel, R., Greenhill, S.J. et al. Lexibank, a public repository of standardized
wordlists with computed phonological and lexical features. Sci Data 9, 316 (2022).
DOI: 10.1038/s41597-022-01432-0

• data available at https://zenodo.org/records/7836668
• or downloaded in the ÚFAL file system /net/data/lexibank/lexibank/
• 4,000+ wordlists for 2,400+ language varieties
• standardization efforts on already existing lexical datasets
• colexification - different meanings expressed by the same word form (co-lexification)

• hand vs. arm in Czech (‘ruka’)
• people vs. village in Spanish (‘pueblo’)

• partial colexification – two word forms expressing two different concepts are not
identical, but share a common substring
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Example of colexification in Lexibank
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Example of partial colexification in Lexibank
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WOLD – The World Loanword Database

• search interface and data download at https://wold.clld.org/
• downloaded in the ÚFAL file system /net/data/WOLD/
• mini-dictionaries of about 1000-2000 entries
• 41 languages
• information on the loanword status of each word (source language and source word
given for loanwords)
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PanLex

• https://panlex.org/
• a collection of thousands of translation dictionaries
• 5,700 languages
• in total 25 M words, 1.3 G translation pairs
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WordNets
• a network (= a graph, in terms of graph theory)

• nodes – words, or rather “synsets” – sets of synonyms
• (directed) edges – semantic relations, especially hyponymy and hyporonymy
• edges constitute a directed acyclic graph

• Princeton WordNet for going back to 1985 – a monolingual version (for English)

Multilingual lexical data resources Crosslingual lexical resources Etymological resources Conclusions Homework specification 26/ 39



WordNets for multiple languages
• wordnets exist for 200+ languages, varying size
• multilingual wordnets: collections of wordnets for individual languages, plus added
cross-lingual correspondce links: EuroWordNet, Open Multilingual WordNet,
MultiWordNet...

• instead of O(N2) language pairs, English is sometimes used as the hub language (e.g.
in EuroWordNet)
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Swadesh list

• a list of “universal concepts”, compiled by Morris Swadesh
• gradual development from 1950’s to 1970’s, various changes in size
• a version from 1972: 100 terms
• perhaps more popular version from 1952: 207 terms
• (but shorter versions exist too)
• examples in English: they, eye, walk, black, water, hear, all, father, eat, bark, tree, flesh,
one, big, not

• various criticism of the concept universality: e.g. Navajo does not have a standalone
word for water (drinking water distinguished from rain water), Finnish does not have a
standalone for not…

Multilingual lexical data resources Crosslingual lexical resources Etymological resources Conclusions Homework specification 28/ 39



Swadesh list, 100-word version
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Etymological resources



Lexical borrowing

• borrowing – the process by which a word from one language is adapted for use in
another

• an extremely important factor for studying words’ origin
• e.g. there are more words in Modern English that have been gradually borrowed from
French, Latin, and Greek, than words inherited from the ancestors of English

• almost every etymological resource is a cross-lingual resource by its nature
• sometimes connecting a living language with extinct languages

Multilingual lexical data resources Crosslingual lexical resources Etymological resources Conclusions Homework specification 30/ 39



Sample from Etymological Dictionary of Czech (J. Rejzek, 2001)
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Most intensive borrowing paths into Czech
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Etymological wordnet

• http://etym.org/
• information about how words in different languages are etymologically related
• in spite of the name, it contains also various pieces of information about pronunciation,
word formation, translation equivalents etc.
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Etymological wordnet – example
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Conclusions



Disclaimer

• my selection of the presented resources – inevitably subjective
• many other families of multilingual data resources

• focused on syntactic features, e.g. multilingual valency lexica
• phonological lexical databases
• embedding representations
• …
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Take-home message (1)

• whatever lexical phenomenon you study …
• …almost certainly you can find an online resource for it,
• …and almost certainly you can find a number of similar resources for various languages
(sometimes even cross-lingually interlinked resources),

• …and almost certainly these resources will hugely differ in size, quality, underlying
linguistic theory, and in many other aspects :)
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Take-home message (2)

• there are fuzzy boundaries among various phenomena related to vocabulary (e.g.
inflection – wordformation – etymology), and hence also the resources overlap

• genuinly new data resources are developed relatively rarely nowadays
• it is much more common that new resources result from various (semi)automatic
processing making use of the already existing resources
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Homework specification



HW2 specification

• Task: design a scoring function that could be used for approximating lexical similarity
languages, compute pairwise similarity scores for a set of at least 10 languages, and
visualizes the scores.

• You can use any scoring function that makes sense to you, fox example
• some kind of vocabulary overlap (based on actual wordforms, or lemmas, or cognates …),
• a minimal fallback solution: overlap of letter bigrams extracted from languages’ 100 most

frequent forms
• the similarity function does not have to be symmetric (e.g. something based on KL

divergence)
• As for visualization

• you can produce a dendrogram (does it resemble a phylogenetic tree), or a heatmap, or a
graph (nodes+edges) e.g. with edge thickness corresponding to the similarity score

• a minimal fallback solution: a 2D table in a spreadsheet
• Write a short report (0.5 A4 page) about your findings.
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HW2 submission

• Like with HW1, submission via gitlab (see the instructions for HW1 for details)
• Create directory ‘hw2’ and upload (commit+push) your solution, ideally in a form of a

Python code executed from a Makefile (don’t upload the data, as they should be
downloaded by the Makefile) ; upload also the short report (a PDF file)

• Deadline: see this course’s main web page
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