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Research question

State of affairs

We have built and collected (for Latin and other languages):
» Textual Resources
» Lexical Resources
» NLP Tools

Scattered and unconnected
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LiLa Knowledge Base

Approach: Linked Data paradigm

ERC Consolidator Grant
2018-2023

A collection of multifarious, interoperable linguistic resources
described with the same vocabulary for knowledge description
(by using common data categories and ontologies)

Interlinking as a Form of Interaction

ILila

Linking Latin

CLARIN

Common Language Resources and
Technology Infrastructure

Infrastructure Interoperability
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» Use URIs for things (e.g. an entry in a lexicon, a token in a corpus)
» Use HTTP URIs to allow people (and machines) to look up things

» Use web standards to represent/query (meta)data, such as RDF and
SPARQL

» Include links to other URIs
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Benefits of Applying LD to Linguistic Resources

Chiarcos et al. (2013)

» Representation and Modelling: RDF is a very versatile data model to
represent stand-off annotations, dependency parses etc.

» Structural Interoperability: HTTP, URIs, RDF

» Conceptual Interoperability: common ontologies to understand how to
use the URIs

» Federation: to combine information from physically separated
repositories

» Dynamicity: to provide access to the most recent version of a resource

» Ecosystem: maintained by a large and active community with common
tools and practices
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LiLa Knowledge Base

Lexically-based architecture and (meta)data sources

Lexical Entries

1

Tokens

A I.InannIg_Lna’
\_/

Lexical Resources
- Latin Wordnet
g’ -Valency Lexicon
- Dictlonarles...

Textual Resources
- Digital libraries

”] - Treebanks

- Textual corpora...

NLP Tools

- Tokenizers

- Taggers/parsers

- Lemmatizers...
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LiLa: Structure
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LiLa reflects the annotation granularity of the resources it connects

No data enrichment or further analysis is performed
...but we can help you to enrich your (meta)data
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Connecting resources in the Knowledge Base | 'L
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To enter the LiLa Knowledge Base, a textual/lexical resource must be:
» Lemmatised

» Part-of-Speech tagged (ideally, using the Universal Dependencies
tagset)

» Online!
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LiLa and Ontolex Lemon

A de facto W3C standard for publishing lexical data as LLOD

Concept Form Word
Set representation

LwrittenRep

LphoneticRep

lexicalForm Multiword

L,canenicalForm Expression
lsotherForm

skos:inScheme Lexical
Entry

morphologicalPattern

language
isensenssanseo‘f

Lexical Lexical

Concept Sense
— lexicalizedSense/ usage
definition isLexicalizedSenseOf

A

evokes/isEvokedBy

Affix

denotes/
isDenotedBy

referencefisReferenceOf

concept/isConceptOf

Ontology
Entity
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The Lemma Bank

The core of LiLa. Source: LEMLAT (extended)

Lemma admiror ‘to admire, to respect’
https://lila-erc.eu/data/id/lemma/87541
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https://lila-erc.eu/data/id/lemma/87541

Derivational Morphology

Source: Word Formation Latin (CIRCSE Research Centre)

» WEFL: directed tree-graphs indicating derivational path of each lemma
(procedural)

» New Approach: Construction Morphology (declarative), words
analysed in their internal structure

» WFLin LilLa:
» Three classes of objects:
1. Lemma
2. Prefix and Suffix
3. Base (connectors between lemmas of the same WF family)
» Connected by three relationships:
1. hasPrefix
2. hasSuffix
3. hasBase
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Derivational Morphology
Centre) I iLa B

Source: Word Formation Latin (CIRCSE Resea

JasPt

«hasPrefix

S
N\oé‘

«hasBase

admirabilitas

ammirabilitas

hasBase »

e

1asBase”

admirabilis
ammirabilis

*hassufg,

«hassuffix
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Etymology

16

Source: Etymological dictionary of Latin and the other Italic Languages (De Vaan, 2008) (| | iL a
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Etymology

Source: Index Graecorum Vocabulorum in Linguam Latinam (Saalfeld,

apsinthium
absenthiom
absenthium...

Etymology of:
absinthium

Etymology Link | &yivorov
- | etySource » exactMatch »
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Latin WordNet

Lexical Entries, Senses and Co li 'L

. Linking Latin
y

Sense 02106506-v «sense
of aspicio isSenseOf »

WordNet Synset. « hypon, WordNet Synset
02197781 hypemy,ﬁ' 02106506-v

« canonicalForm
canonicalForm »
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Latin WordNet and Latin VALLEX
Mapping Senses and Frames

Lila
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DIR of the abduco
1.86867_00173338-
semRole » vvalency frame
SemRofe ,,
o, - s
0, o o Jg, MR, DIR1 of the abduco
™ & s % e, |_86867.00173338-
s - 3 vvalencyframe 4P
% PAT of the abduco )
2 1.86867_00173338-
«sense 2 ACT of the abduco v valency frame
Sense 00173338 {ssenseOf » " . Wb eEEs
of abduco Ok, v valency frame
Sy =

WordNet Synset
00173338

Mapping of
vallex/wordnet

J = conceptualization...

«evokedConcept
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Polarity

Source: Latin Affectus (CIRCSE Research Centre)

List of 2,437 nouns and adjectives associated to their out-of-context
sentiment score: from -1 (very negative, e.g. abominatio) to +1 (very
positive, e.g. amor)

» Gold Standard: manually
created by 2 Latin
language and culture
experts + 1 supervisor

» Silver Standard:
automatically created by
deriving new entries
from the Gold Standard

inpuritiagnoun=-1
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Polarity

Source: Latin Affectus (CIRCSE Resear

Linking Latin
\, y

« canonicalForm
canonicalForm »

LatinAffectus -
sentiment lexicon...

Prior sense of
homo

hasPolarity »
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LiLa: Structure. All together now!

Lemma Bank, Derivational Morphology, Etymology and Polarity '|| iLa

Linking Latin
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(Annotated) Corpora in LilLa

Source: The Index Thomisticus Treebank (CIRCSE Research Centre): Dependency trees

\ Linking Latin J
eiusdem autem est unum 3_.
contrariorum prosequi et gmer: .

. . . 00r( UuxI|
aliud refutare sicut medic- Punc
ina , quae sanitatem oper- est

. . Pred_Co
atur , aegritudinem exclu- / \

dit. (IT-TB: SCG, lib. 1, cap. Cusdem o
1, Nn. 6) '1’”°m /foord\ 4AuxC

prosequi / refutare

excludit

Sb_Co / Sb_Co Adv
Now it belongs to the 8 s 8
H unum  aliud medicina aegritudinem

same thing to pursue one & o o

contrary and to remove W ! !

the other: thus medicine contrariorum operatur

’ tr v

which effects health, re- 1 3 S

moves sickness.  (Trans. . quae sanitatem
AuxX Sb Obj AuxX

Laurence Shapcote) Punc 1 1 Punc
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https://aquinas.cc/la/en/~SCG1
https://aquinas.cc/la/en/~SCG1

Texts, tokens, relations and lemmas

Phenomena and noumena 'L

Linking Latin

hasDep »

Numerus,

Paragraphus 6
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TextLinker -

Welcome screen li 1

LILA: TEXT LINKER (B)

PASTE YOUR TEXT BELOW

Vivamus mea Lesbia, atque amemus,
rumoresque senum severiorum

omnes unius aestimemus assis!

soles occidere et redire possunt:
nobis cum semel occidit brevis lux,
nox est perpetua una dormienda

da mi basia mille, deinde centum,

dein mille altera, dein secunda centum,
deinde usque altera mille, deinde centum.
dein, cum milia multa fecerimus,
conturbabimus illa, ne sciamus,

aut ne quis malus invidere possit,

cum tantum sciat esse basiorum. |

Copyright © LiLa ERC 2020

Figure: LiLa’s Text Linker
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TextLinker

Processed output

ILiLa:

LILA: TEXT LINKER ()

PASTE YOUR TEXT BELOW LILA KNOWLEDGE BASE

Vivanus mea Lesbia , atque amemus , runoresque senum severiorun omes unius  aestimemus assis !
[ exact mateh
soles occidere (et (Fedire) (possunt) :
[—] ambiguous match
nobis cun semel occidit brevis lux , nox est perpetua una dormienda .

[ no matoh
, (deinde centun , dein mille altera , dein secunda centum , deinde usque
altera mille , deinde centun .

da ‘mi basia mille

dein , (cum (milia multa (fecerinus

, conturbabimus illa
invidere possit

Click a token to show linked data
cum tantum | sciat|[esse basiorun

. ‘ne sciamis , aut ne quis malus

Form: basia
Lemna: basium - Upos: NOUN

Data from LemmaBank:
Linked to Lila

rdf:type L

rdfs: label

lila:hasBase B
Lila:hasGender

Copyrjght © LiLa ERC 2020

Figure: Text processed against the LiLa Knowledge Base
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Resources connected and upcoming connections ‘ ||_ Il_a 20

\ Linking Latin

» Corpora
Index Thomisticus Treebank (Summa contra Gentiles): ca. 450,000 nodes
Dante Search (700th death anniversary coming up!): ca. 46,000 tokens
Querolus sive Aulularia: ca. 17,000 tokens
B PROIEL and LLCT treebanks
B Computational Historical Semantics and LASLA Corpora

» Lexica

Word Formation Latin: ca. 46,000 lemmas (Classical Latin)

Etymological dictionary of Latin & the other Italic Langs.: ca. 1,400 entries
LatinAffectus: ca. 2,300 entries

Index Graecorum Vocabulorum in Linguam Latinam: ca. 1,800 entries
Latin WordNet: ca. 1,000 manually checked entries

Latin Vallex 2.0: Valency Lexicon

Lewis & Short Dictionary

» NLP tools
LEMLAT (lemma bank): ca. 150,000 lemmas

L BRI AC ISP

» TOTAL: approximately 13 million triples
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LiLa: Accessing and Querying P N
Query Interface, Triplestore, Linker, Corpora and Lexica “‘ ||. il_a .

| “Tking tatin J
Query Interface, Triplestore and Linker ~—
» https://lila-erc.eu/query/;https://lila-erc.eu/sparql/
> http://lila-erc.eu:8080/LilaTextLinker/
Linguistic Resources. Corpora
> https://lila-erc.eu/data/corpora/ITTB/id/corpus

v

https://lila-erc.eu/data/corpora/DanteSearch/id/corpus

» https://lila-erc.eu/data/corpora/Querolus/id/citationUnit/
QuerolussiveAulularia

Linguistic Resources. Lexica
> https://lila-erc.eu/data/lexicalResources/BrillEDL/Lexicon
> https:
//lila-erc.eu/data/lexicalResources/LatinAffectus/Lexicon
> https://lila-erc.eu/data/lexicalResources/IGVLL/Lexicon
> http:
//lila-erc.eu/data/lexicalResources/LatinWordNet/Lexicon
> https:
//lila-erc.eu/data/lexicalResources/LatinVallex/Lexicon
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