
Aim for the Stars!
The Importance of Semantic Technologies in Electronic

Lexicography and Language Technology

Sina Ahmadi
George Mason University

University of Cologne
April 21, 2023



Context

Sina Ahmadi (GMU) Aim for the stars! April 21, 2023 2 / 37



Context

Society for Danish Language and Literature (DSL)
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Context

Ordbog over det danske Sprog
(ODS) (Dictionary of the Danish
Language)

Historical dictionary
(1700-1955)

27 volumes

220,000 lemmas

Richly-described entries

Manually retrodigitized!
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Context

Afstand /"au­sdan’/ ‘distance’
Can this information be found on the Web? → Findability

glosses

senses

usage examples

etymology

Lemma IPA
pronunciation

part-of-speech
morphological

forms

cross-lingual
references

collocations

idioms

quotes
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Context

Afstand /"au­sdan’/ ‘distance’
Is the data accessible by identifiers using an open, free and
universally implemented protocol? → Accessibility
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Context

Afstand /"au­sdan’/ ‘distance’
Is the data described using formal, accessible, and standard data
models to be shared? → Interoperability
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Context

Afstand /"au­sdan’/ ‘distance’
Are the attributes accurate and relevant? What are the data
usage terms and conditions? → Re-usability
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FAIR Principles

FAIR Principles (Wilkinson et al. (2016))
Findability
Accessibility
Interoperability
Re-usability
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Language Resources
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Language Resources: Conceptualization

1 Lexical-semantic
resources

Dictionaries & lexica
Network-based
resources

WordNet
FrameNet

Explanatory
Combinatorial
Dictionary

2 Terminologies & Thesauri
3 Encyclopedic resources
4 Corpora
5 Language descriptions
6 Many more...
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Language Resources: Structure

lilac (noun)
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Knowledge Representation

A Disney Cartoon character

A Roman God

A song by Björk

A dwarf planet

HMS Pluto: A ship
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Knowledge Representation

Problem 1: web documents do not distinguish between
information content and presentation

XML!
But what if the same meanings are represented using different
tags?
Costly XSLT transformation

Problem 2: different web documents may represent in different
ways semantically related pieces of information

annotate pieces of information to express the “meaning” of such
a piece of information
the meaning of such tags is shared→ shared semantics tags?
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Heterogeneity
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Linguistic Linked Data
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Semantic Web

Semantic Web
A web of data that are structured and linked together using a set of
standards and technologies

An extension of the World Wide Web (proposed in 1994,
described in 2001) (Berners-Lee, Hendler, and Lassila, 2001)

From text to meaning → explicit semantics

Publishing structured data to be interlinked and become more
useful through semantic queries

“better enable computers and people to work in cooperation”

Semantic Web: Data, Logic,Query

Sina Ahmadi (GMU) Aim for the stars! April 21, 2023 17 / 37



Linked Data

Linked Data
Semantic web is the theoretical framework and technologies for
achieving this goal

A set of best practices for publishing and interlinking structured
data on the web.
Four principles:

1 Use URIs as names for things→ name things!
2 Use HTTP URIs so that people can look up those names
3 When someone looks up a URI, provide useful information→

human-readable descriptions
4 Include links to other URIs so that they can discover more things.
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Linked Data

The semantics is expressed with the help of knowledge
representations→ Ontologies

is a
Pluto

plutoid

dwarf planet

trans-Neptunian
object

subclass of 

part of
imageplanet

plutino

planetary-mass
object

planetary system

A graph composed of triples (subject, predicate, object)→ Resource
Description Framework (RDF) graph
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Linked Data is Everywhere

Semantic Web compatible data available via endpoints.
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Linguistic Linked Data

Linguistic Linked Data
Linked Data for linguistic data! (Cimiano et al., 2020)

Aggregation and integration of linguistic resources (RDF)

Resources are explicitly linked

Data exposed in a standardized way (SPARQL)

Improved discovery of dataset and services

Use of common vocabularies for representing language content
and metadata

FAIR principles

Sina Ahmadi (GMU) Aim for the stars! April 21, 2023 21 / 37



Linguistic Linked Data: Alignment

BabelNet (https://babelnet.org) covering 520 languages!
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LOD Cloud
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Common ontologies and vocabularies

Lexicons and Dictionaries:
OntoLex-Lemon
lexicog

Linguistic data
description: lexinfo, frac

Metadata:
Basic Metadata: Dublin
Core , foaf, dcterms,
Prov-O
Linguistic Metadata: lime,
METASHARE

Terminology and
Thesauri: SKOS

Corpora and Annotation:
OLiA, NIF, Web Annotation
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Linguistic Linked Data: Success!
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An Example in MPCD: sar ‘head’ (noun)
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An Example in MPCD: sar ‘head’ (noun)
This XML file does not appear to have any style information associated with it. The document tree is shown
below.

−<?xml-model
href="../../../MPCD-relaxng/dictionary.rnc" type="application/xml"

?>
−<dictionary taxonomy="default">
−<entry entryId="ID002" crossRef="ID003" stage="inprogress" DOI="mpcd.edu">

<lemma>sar</lemma>
<headword/>
<language>pal</language>
−<morphology compositionType="simplex">

<pos>NOUN|ADV</pos>
</morphology>
<timeline century="4" freq="4170"/>
<relativeFrequency>98.294</relativeFrequency>
−<types>
−<type>

<transcription>sar</transcription>
<frequency>711</frequency>
−<occurrences>

<occurrence tokenId="AWN_8299" uncertain="0"> tā sar wāz_gīrišnīh kirdan </occurrence>
</occurrences>

</type>
</types>
−<orthographicVariants>
−<orthographicVariant>

<transliteration>sl</transliteration>
<frequency>401</frequency>

</orthographicVariant>
−<orthographicVariant>

<transliteration>LʿYŠḤ</transliteration>
<frequency>310</frequency>

</orthographicVariant>
</orthographicVariants>
−<occurrences>

<occurrence tokenId="AWN_11953" uncertain="0"> u =š mēx ī āhanēn andar sar zad
</occurrence>

</occurrences>
−<hierarchizedSenses>
−<semantic serialId="001">
−<node serialId="001">

<label>head</label>
</node>
−<semanticCore>
−<sense>

head (of the body): of human beings, of animals (cow, snake), of a deity

Firefox https://bulbul.sk/MPCD/entry_009_sar.xml

1 of 9 4/20/23, 11:58
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An Example in MPCD: sar in OntoLex
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An Example in MPCD: sar ‘head’ (noun)

Entry

Forms

Senses

Attestation
Denotation

DBpedia
Wikidata

And much
more!

Choose File No file chosen  Download File

Lang: turtle  Theme: cobalt  prefix  omit rdf:type  subjects SPARQL Pane (results in console)

Add Prefixes  SPARQL query  Clear Results

Subjects:
Get All

Select to draw

:form_sar_3_2
:lex_sar_sense_3_1
:lex_sar_sense_3_2
:lex_sar_sense_3_3
:att_GBd_284093

Viz: dot  Fmt: svg  raw
URL: https://raw.githubusercon Load URL  To JSON-LD  To Turtle  Show Facts  [repo] [HOME]

@prefix : <https://bulbul.sk/MPCD/> .
@prefix lexicog: <http://www.w3.org/ns/lemon/lexicog#> .
@prefix ontolex: <http://www.w3.org/ns/lemon/ontolex#> .
@prefix vartrans: <http://www.w3.org/ns/lemon/vartrans#> .
@prefix synsem: <http://www.w3.org/ns/lemon/synsem#> .
@prefix lexinfo: <http://www.lexinfo.net/ontology/2.0/lexinfo#> .
@prefix lime: <http://www.w3.org/ns/lemon/lime#> .
@prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .
@prefix owl: <http://www.w3.org/2002/07/owl#> .
@prefix dc: <http://purl.org/dc/elements/1.1/> .
@prefix dct: <http://purl.org/dc/terms/> .
@prefix contact: <http://www.w3.org/2000/10/swap/pim/contact#> .
@prefix xsd: <http://www.w3.org/2001/XMLSchema#> .
@prefix cc: <http://creativecommons.org/ns#> .
@prefix skos: <http://www.w3.org/2004/02/skos/core#>.
@prefix frac: <http://www.w3.org/ns/lemon/frac#> .

:lex_sar a ontolex:LexicalEntry, ontolex:Word ;
    dct:language <www.lexvo.org/page/iso639-3/pal> ;
    rdfs:label "sar"@pal-latn, "sl"@pal-latn, "LʿYŠḤ"@pal-latn ;
    ontolex:canonicalForm [
        ontolex:writtenRep "sar"@pal-latn
        ] ;
    lexinfo:partOfSpeech lexinfo:noun ;
    ontolex:canonicalForm :form_sar_3_1, :form_sar_3_2 ;
    ontolex:sense :lex_sar_sense_3_1, :lex_sar_sense_3_2, :lex_sar_s

:form_sar_3_1 a ontolex:Form ;
    ontolex:writtenRep "sar"@pal-latn, "sl"@pal-latn, "LʿYŠḤ"@pal-la
    lexinfo:number lexinfo:singular ;
    frac:attestation :att_GBd_284093 .

:form_sar_3_2 a ontolex:Form ;
    ontolex:writtenRep "sarān"@pal-latn, "LʿYŠḤʾnˈ"@pal-latn;
    lexinfo:number lexinfo:plural .

:lex_sar_sense_3_1 a ontolex:LexicalSense; 
    skos:definition "head (of the body): of human beings, of animals
    ontolex:denotes <https://dbpedia.org/page/Head> .

:lex_sar_sense_3_2 a ontolex:LexicalSense; 
    skos:definition " top, upper side"@en. 

:lex_sar_sense_3_3 a ontolex:LexicalSense; 
    skos:definition "outmost point"@en. 

:att_GBd_284093 a frac:Attestation ; 
    frac:quotation "pad hamāg zamīg urwar ēdōn bē rust čiyōn mōy pad

:lex_sar

ontolex:LexicalEntry
rdf:type

ontolex:Word
rdf:type

www.lexvo.org/page/iso639-3/pal
dct:language

sar

rdfs:label

sl
rdfs:label

LʿYŠḤrdfs:label

b1
ontolex:canonicalForm

:form_sar_3_1ontolex:canonicalForm

:form_sar_3_2

ontolex:canonicalForm

lexinfo:noun

lexinfo:partOfSpeech

:lex_sar_sense_3_1

ontolex:sense

:lex_sar_sense_3_2

ontolex:sense

:lex_sar_sense_3_3

ontolex:sense

ontolex:writtenRep

ontolex:writtenRep

ontolex:writtenRep

ontolex:writtenRep

ontolex:Form

rdf:type

lexinfo:singularlexinfo:number

:att_GBd_284093

frac:attestation

rdf:type

sarānontolex:writtenRep

LʿYŠḤʾnˈ

ontolex:writtenRep

lexinfo:plural

lexinfo:number

ontolex:LexicalSense

rdf:type

head (of the body): of human beings, of animals
(cow, snake), of a deityskos:definition

https://dbpedia.org/page/Head

ontolex:denotes

rdf:type
top, upper sideskos:definition

rdf:type

outmost point

skos:definition

frac:Attestationrdf:type

pad hamāg zamīg urwar ēdōn bē rust čiyōn mōy pad
sar ī mardōmān

frac:quotation

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
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Aim for the stars!
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Linguistic Linked Data: 5 stars

Aim for the stars! (Berners-Lee, 2006)
1⋆: on the web but with open license
2⋆: machine-readable structured data
3⋆: as (2) plus non-proprietary format
4⋆: Use open standards from W3C
5⋆: Link your data to other data
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Demo
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Demo: Wikidata

Wikidata SPARQL endpoint: https://query.wikidata.org
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Demo: ChatGPT
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ChatGPT

Use knowledge graphs to enrich and assess large language models
(Mountantonakis and Tzitzikas, 2023).

Sina Ahmadi (GMU) Aim for the stars! April 21, 2023 35 / 37



Key Takeaways

1 Make your data
compatible with linked
data principles

2 Aim for the stars!
3 Take AI seriously but not

too much.
4 Join the linguistic linked

data communities:
www.w3.org/
community/ld4lt/
wiki/Main_Page
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