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GF WordNet



GF WordNet

● A parallel lexicon with 264 languages
○ like Wiktionary but it is not a wiki – it is a database

● WordNet style semantic relations
○ like Princeton WordNet but with translations

● Integrated with syntax whenever possible
○ includes syntactic combinators

● Server side scripting language for applications

● Free, open-source, editing on the web

https://cloud.grammaticalframework.org/wordnet/

https://cloud.grammaticalframework.org/wordnet/


45 Languages

Afrikaans Chinese Finnish Interlingua Korean Polish Somali Ukrainian

Albanian Danish French Italian Macedonian Portuguese Spanish Urdu

Arabic Dutch German Japanese Maltese Romanian Swahili Zulu

Belarusian English Hindi Latin Mongolian Russian Swedish

Bulgarian Estonian Hungarian Latvian Nynorsk Slovenian Thai

Catalan Faroese Icelandic Kazakh Bokmål Scots Turkish

● integrated with syntax



11 Germanic Languages

Afrikaans Chinese Finnish Interlingua Korean Polish Somali Ukrainian

Albanian Danish French Italian Macedonian Portuguese Spanish Urdu

Arabic Dutch German Japanese Maltese Romanian Swahili Zulu

Belarusian English Hindi Latin Mongolian Russian Swedish

Bulgarian Estonian Hungarian Latvian Nynorsk Slovenian Thai

Catalan Faroese Icelandic Kazakh Bokmål Scots Turkish

● integrated with syntax

Note: Scots has just been started
Note: Faroese mostly morphology, little syntax



8 Romance Languages

Afrikaans Chinese Finnish Interlingua Korean Polish Somali Ukrainian

Albanian Danish French Italian Macedonian Portuguese Spanish Urdu

Arabic Dutch German Japanese Maltese Romanian Swahili Zulu

Belarusian English Hindi Latin Mongolian Russian Swedish

Bulgarian Estonian Hungarian Latvian Nynorsk Slovenian Thai

Catalan Faroese Icelandic Kazakh Bokmål Scots Turkish

● integrated with syntax



7 Slavic Languages

Afrikaans Chinese Finnish Interlingua Korean Polish Somali Ukrainian

Albanian Danish French Italian Macedonian Portuguese Spanish Urdu

Arabic Dutch German Japanese Maltese Romanian Swahili Zulu

Belarusian English Hindi Latin Mongolian Russian Swedish

Bulgarian Estonian Hungarian Latvian Nynorsk Slovenian Thai

Catalan Faroese Icelandic Kazakh Bokmål Scots Turkish

● integrated with syntax

Note: Ukrainian and Belarusian are not online yet
Note: Macedonian mostly morphology, little syntax



3 Finno-Ugric Languages

Afrikaans Chinese Finnish Interlingua Korean Polish Somali Ukrainian

Albanian Danish French Italian Macedonian Portuguese Spanish Urdu

Arabic Dutch German Japanese Maltese Romanian Swahili Zulu

Belarusian English Hindi Latin Mongolian Russian Swedish

Bulgarian Estonian Hungarian Latvian Nynorsk Slovenian Thai

Catalan Faroese Icelandic Kazakh Bokmål Scots Turkish

● integrated with syntax



2 Turkic Languages

Afrikaans Chinese Finnish Interlingua Korean Polish Somali Ukrainian

Albanian Danish French Italian Macedonian Portuguese Spanish Urdu

Arabic Dutch German Japanese Maltese Romanian Swahili Zulu

Belarusian English Hindi Latin Mongolian Russian Swedish

Bulgarian Estonian Hungarian Latvian Nynorsk Slovenian Thai

Catalan Faroese Icelandic Kazakh Bokmål Scots Turkish

● integrated with syntax

Note: Kazakh mostly morphology, little syntax



2 Bantu Languages

Afrikaans Chinese Finnish Interlingua Korean Polish Somali Ukrainian

Albanian Danish French Italian Macedonian Portuguese Spanish Urdu

Arabic Dutch German Japanese Maltese Romanian Swahili Zulu

Belarusian English Hindi Latin Mongolian Russian Swedish

Bulgarian Estonian Hungarian Latvian Nynorsk Slovenian Thai

Catalan Faroese Icelandic Kazakh Bokmål Scots Turkish

● integrated with syntax

Note: Noun classes are all wrong



2 Indo-Aryan Languages

Afrikaans Chinese Finnish Interlingua Korean Polish Somali Ukrainian

Albanian Danish French Italian Macedonian Portuguese Spanish Urdu

Arabic Dutch German Japanese Maltese Romanian Swahili Zulu

Belarusian English Hindi Latin Mongolian Russian Swedish

Bulgarian Estonian Hungarian Latvian Nynorsk Slovenian Thai

Catalan Faroese Icelandic Kazakh Bokmål Scots Turkish

● integrated with syntax



2 Semitic Languages

Afrikaans Chinese Finnish Interlingua Korean Polish Somali Ukrainian

Albanian Danish French Italian Macedonian Portuguese Spanish Urdu

Arabic Dutch German Japanese Maltese Romanian Swahili Zulu

Belarusian English Hindi Latin Mongolian Russian Swedish

Bulgarian Estonian Hungarian Latvian Nynorsk Slovenian Thai

Catalan Faroese Icelandic Kazakh Bokmål Scots Turkish

● integrated with syntax

Note: Arabic inflection probably wrong



7 More Languages

Afrikaans Chinese Finnish Interlingua Korean Polish Somali Ukrainian

Albanian Danish French Italian Macedonian Portuguese Spanish Urdu

Arabic Dutch German Japanese Maltese Romanian Swahili Zulu

Belarusian English Hindi Latin Mongolian Russian Swedish

Bulgarian Estonian Hungarian Latvian Nynorsk Slovenian Thai

Catalan Faroese Icelandic Kazakh Bokmål Scots Turkish

● integrated with syntax



264 languages in total

● The full list of languages with statistics:

https://github.com/unipv-larl/GWC2025/releases/download/papers/GWC2025_paper_2.pdf

● Languages are also searchable from the web interface

● Only lemmas available for most languages

https://github.com/unipv-larl/GWC2025/releases/download/papers/GWC2025_paper_2.pdf


Synsets

Like in Princeton WordNet, but here synsets are two dimensional, and we 
preserve translation relations



WordNet Style Semantics

Semantic relations:

● Hypernym/Hyponym
● Holonym/Meronym
● Antonym
● Attribute
● DomainOfSynset
● MemberOfDomain
● Entailment
● Cause
● AlsoSee
● VerbGroup
● SimilarTo
● Derived
● Male
● Female



Morphology



Examples

● Literal translations via a common 
abstract syntax

● Manually checked for Swedish and 
Bulgarian

● Major factor when choosing the correct 
translations



VerbNet Frames

● 25% of the VerbNet frames are also 
integrated in the GF WordNet

● 750 frame examples

● Generally verb frames need more work



Linking with Wikidata



Linking with Wikidata - Motivation

Supports the development of the lexicon:

● A picture tells a thousand words
● Nice to be able to read the article
● Source of automatic translations

Supports NLG with Wikidata

● The NLG API can generate abstract trees from a QID
● More precise alignment is sometimes needed



Location and People Names from Wikidata

WordNet adjectives, nouns, 
verbs, etc.

100 thousand

Wikidata Given names 64 thousand Describing
7.3 million people

Family names 531 thousand

Place names 3.7 million

total 4.3 million

For NLG purposes the grammar is extended with names



Grammatical Framework

Abstract syntax

AdjCN (PositA open_11_A) (UseN set_2_N)

API

mkCN open_11_A set_2_N

● Statically Typed Functional Programming Language
● Specialized for the description of Natural Languages
● Reversible – parsing and generation by the same grammar



Constructions

● A collection of multiword expressions attached to a synset or QID

abs: UseN (CompoundN square_1_N kilometre_1_N)
fre: kilomètre carré
spa: kilómetro de cuadrado
swe: kvadratkilometer
fin: neliökilometri
key: Q712226

abs: AdjCN (PositA square_1_A) (UseN kilometre_1_N)
key: Q712226



Grammar Size

The WordNet grammar:

● 264 languages
● 45 syntaxes
● 4-5 million abstract lexemes
● 78 Gb in total



Python NLTK style

$ pip3 install gf-wordnet
$ python3

>>> import wordnet
Either use wordnet.download(['ISO 639‑2 code1', ...]) to download the grammar,
or use wordnet.symlink('path to a folder') to link the library to an existing grammar.
If download() is called without an argument it will download all languages.

>>> wordnet.download(['eng'])
Download and boot the grammar 355MB (Expanded to 2637MB)
Download the semantics database 2733MB done
Reload wordnet

More information: https://pypi.org/project/gf-wordnet/

https://pypi.org/project/gf-wordnet/


Abstract Sense Embedding
https://cloud.grammaticalframework.org/wordnet/embedding.html

64 dimensional Graph2Vec 
embedding

Graph2Vec is a variant of Word2Vec 
which learns a vector for each node.

https://cloud.grammaticalframework.org/wordnet/embedding.html


Bootstrapping



Open Multilingual WordNet

Preference is given to translations witnessed in corresponding synset in the Open 
Multilingual WordNet

Pro:

● We know that the translation has the right sense

Cons:

● For many languages the data is too small. Gives unfair advantage to some 
words



PanLex

An aggregation of thousands of manually created dictionaries for hundreds of languages.

When you already have a number of languages in GF WordNet, you can lookup 
translations from each language to the new target language. The translation that gets the 
most hits wins.

Pro:

● Available for many languages

Cons:

● Not always sure that the translation is for the right sense
● Sometimes it confuses parts of speech
● Some dictionaries contain explanations as well as translations



Wikidata

For senses that are linked with Wikidata, pick the translation from there

Pro:

● The linking is sense aligned
● Available for many languages

Cons:

● Wikidata labels are not always translations
● Sometimes there are more than one labels



Wiktionary

68 844 lexemes from GF WordNet are aligned with their Wiktionary entry based 
on the SBERT similarity of the glosses:

Pro: sense aligned, good translations
Cons: some mistakes still possible

GF WordNet fruit with red or yellow or green skin and sweet to tart 
crisp whitish flesh

Wiktionary A common, firm, round fruit produced by a tree of the 
genus Malus.



Verification Status

Uncertain entries are labeled with:

● red - possible translation but might be for a different sense
● yellow - has the right sense, may not be the best translation



Learning Grammars

What do we do with all the 200+ languages for which there is no grammar?

● Learn automatically from data
● Generalize from an existing language

Pilot languages:

● Albanian
● Belarusian
● Faroese
● Kazakh
● Macedonian
● Ukrainian



NLG Scripting



GF Functions Service
https://cloud.grammaticalframework.org/wordnet/gf-functions.html

https://cloud.grammaticalframework.org/wordnet/gf-functions.html


Lookup for Abstract Expressions

Web-based shell at:

https://cloud.grammaticalframework.org/wordnet/gf-functions.html

● An entity in Wikidata is identified by QIDs, e.g. Q34 is Sweden, Q1 is the 
universe

● A simple API to the abstract expression (lexical item) for a QID:
○ expr "Q142"
○ mkNP theSg_Det (expr "Q1")

https://cloud.grammaticalframework.org/wordnet/gf-functions.html


Querying for Entities

let e = entity "Q142"
in mkCl (mkNP (expr "Q142"))
             (mkNP aSg_Det (mkCN (mkCN (expr e.P31.id))
                     (mkAdv with_Prep 
                                   [select: -1 | <mkNP (mkDecimal e.P1082.amount) inhabitantMasc_1_N,
                                                        e.P1082.P585.time>
                                   ]
                     )))



Control Structures

Make it possible to manipulate and aggregate variants:

          [<keyword>: <opt. argument> | <expr. with variants>]

Examples:

● [select: -1 | <e.P1082.amount, e.P1082.P585.time>]
● [list: and_Conj | mkCN (expr e.P37.id)]



Content Planning

let e = entity "Q142"
     cn0 = mkCN (expr e.P31.id)
     cn1 = mkCN cn0
                          (mkAdv with_Prep 
                               [select: -1 | <mkNP (mkDecimal e.P1082.amount) inhabitantMasc_1_N,
                                                   e.P1082.P585.time>
                               ])
in [one | (cn1 | cn0)]



Markup



First Class Support for Markup

let e = entity "Q142"
in <div>
     <h1>expr "Q142"</h1>
     <p>mkCl (mkNP (expr "Q142"))
                    (mkNP aSg_Det (mkCN (mkCN (expr e.P31.id))
                                      (mkAdv with_Prep 
                                                    [select: -1 | <mkNP (mkDecimal e.P1082.amount)                     
                                                                                   inhabitantMasc_1_N,
                                                                        e.P1082.P585.time>
                                                    ])))</p>
   </div>



GF Pedia 2.0
https://cloud.grammaticalframework.org/wordnet/gf-wikidata.wiki

https://cloud.grammaticalframework.org/wordnet/gf-wikidata.wiki


User Adaptations



Options

let qual = option quality_1_N of {
                   italian_A ;
                   swedish_A ;
                   delicious_1_A
                } ;

    item = option food_1_N of {
                  apple_1_N ;
                  wine_1_N ;
                  pizza_N
               }

in mkNP (mkCN qual item)

The Phrasebook



Linguistic Variations



Language adaptations for the best results

case lang of {
   "fin" => mkPhrMark (mkCl (mkNP (mkQuant it_Pron) NumPl abutterMasc_N) neighbours);
   "rus" => mkPhrMark (mkCl (mkNP it_Pron) (mkVP (mkVP border_5_V) (mkAdv with_Prep neighbours)));
   "fre" => mkPhrMark (mkCl (mkNP theSg_Det country_2_N) (mkVP have_1_V2 
                                                 (mkNP num (mkCN (mkCN border_1_N) (mkAdv with_Prep neighbours)))));
   "bul" => mkPhrMark (mkCl (mkNP (ProDrop she_Pron)) (mkVP have_1_V2 
                                                 (mkNP num (mkCN (mkCN border_1_N) (mkAdv with_Prep neighbours)))));
  "spa" => mkPhrMark (mkCl (mkNP (ProDrop it_Pron)) (mkVP have_1_V2 
                                                 (mkNP num (mkCN (mkCN border_1_N) (mkAdv with_Prep neighbours)))));
  _     => mkPhrMark (mkCl (mkNP it_Pron) (mkVP have_1_V2 
                                                 (mkNP num (mkCN (mkCN border_1_N) (mkAdv with_Prep neighbours)))))
}



So far so good!
A never ending journey is going on …


