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The core path

1. Ontology enƟty

2. Lexical sense

3. Lexical entry

4. Lexical form

5. (WriƩen) RepresentaƟon

The core
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Core path: example

edema : LexicalEntry dropsy : LexicalEntry

: LexicalForm

writtenRep="edema"@en

property=singular

:LexicalForm

writtenRep="edemata"@en

property=plural

: LexicalForm

writtenRep="dropsy"@en

: LexicalSense : LexicalSense

property=antiquated

: LexicalSense

<http://dbpedia.org/resource/Edema> <http://dbpedia.org/resource/Fish_Dropsy>

sense sense
sense

otherFormcanonicalForm canonicalForm

reference
reference

reference

The core
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Preferences in the core path

I Form preferences
I Canonical: The dicƟonary form of the word, e.g., “pescar”
I Other: An inflected form, e.g., “pesco”, “pescas”, “pesca”, ...
I Abstract: A parƟal form, root or stem, e.g., “pesqu-”

I Lexical preference
I Preferred: The standard term for a concept, e.g., “tuberculosis”
I AlternaƟve: Another valid form, e.g., “TB”
I Hidden: A deprecated version of the term, e.g., “consumpƟon”

The core
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lemon Modules

I LinguisƟc DescripƟon
I Assigning words, forms and senses to semanƟc categories

I VariaƟon
I Describing links between entries

I Phrase structure
I LinguisƟc analysis of mulƟple word labels

I Syntax and (Argument) Mapping
I Describes how syntacƟc “frames” are bound to ontologies

I Morphology
I Reusable descripƟons of inflecƟonal and aggluƟnaƟve variaƟon

Beyond the core
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lemon Modules

Core

Variation

Syntax

and 

Mapping

Phrase

Structure

Linguistic

Description
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lemon Modules

Core

Variation

Syntax

and 

Mapping

Phrase

Structure

Linguistic

Description

Morphology

depends may use

may use

S

NP VP

NP

Mary      loves Bob

Mary             loves            Bob

⇒  λx.Mary(x)    λxλy.Love(x,y)   λx.Bob(x)
⊨         λxλy.Love(Mary(x),Bob(y))

Beyond the core
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Properties

I Any element in the lexicon may
have properƟes

I ProperƟes may be stated as
subproperƟes of lemon's
property

I lemon does not have any such
properƟes or values. A separate
ontology is required, e.g.,

I GOLD: General ontology for
linguisƟc descripƟon

I ISOcat: The ISO data category
registry.

I LexInfo: Monnet project
collecƟon of lemon-aligned
categories (parƟally derived from
ISOcat)

Lemon

Element

property

isocat:partOfSpeech

isocat:aspect

isocat:case

isocat:degree

isocat:grammaticalGender

isocat:grammaticalNumber

isocat:grammaticalTense

isocat:voice

isocat:termProvenance

isocat:termType

...

ProperNounCommonNoun

NounAdjective

PartOfSpeech Gender

Thing

...

...

...

Linguistic Description Ontology

Modeling examples LinguisƟc DescripƟon
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Properties: example

cactus : LexicalEntry

: LexicalForm

wri�enRep="cactus"@en

: LexicalForm

wri�enRep="cac�"@en

singular

plural

property partOfSpeech

property partOfSpeech

canonicalForm

otherForm

Modeling examples LinguisƟc DescripƟon
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Variation

I Forms, entries and senses may be
related.

I Again, few lemon properƟes,
mostly use external ontology

I Links typed as subproperƟes of
formVariant,
lexicalVariant,
senseRelation

I Sense RelaƟon does have
subproperƟes equivalent,
broader, narrower,
incompatible

I Sense RelaƟon can be used to
model translation

Lexical

 Entry

LexicalForm

Lexical

Sense

writtenRep:String

form

lexicalVariant

senseRelation sense

formVariant

pluralFormOf

...

abbreviationFor

fullFormFor

...

equivalent

broader

narrower

incompatible

translationOf

closeSense

related

meronym

...

antonym

...

hypernym

...

hyponym

...

Term Variation

         Ontology

Modeling examples VariaƟon
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Variation: example

Modeling examples VariaƟon
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Decomposition

I Entries marked asWord, Phrase or
Part (of word)

I Decomposed into sub-entries
I Phrase→Words
I Word→Words and/or Parts

I Implemented by RDF list
I Ordered

I Components may be marked to
show necessary form properƟes

Lexical

 Entry
Component

component

element Argument

Phrase

Element

Node

constituent:Resource

phraseRoot

edge

leaf

Modeling examples Phrase structure
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Decomposition: example

Modeling examples Phrase structure
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Phrase structure

I We may also wish to describe the phrase structure (parse tree) of a term

I e.g.,

NP

JJ NP

NN NP

NN

african swine fever

node
edge

leaf

Modeling examples Phrase structure
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Phrase structure: example

I Phrase structure is represented easily in RDF:

I Not ordered!

Modeling examples Phrase structure
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Phrase structure: example (2)

I Linked to the components and lexical entries by leaf and phraseRoot arcs

Modeling examples Phrase structure
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Frames and Correspondence

I A verb (e.g., “know”) is always used
in a sentence

I “John knows Elena”

I Similarly foaf:knows is only used
in a triple

I citec:jmccrae
foaf:knows
oeg:emontiel .

I It is necessary to state how these
correspond.

Lexical

 Entry

Argument

Frame
synBehavior

synArg

semArg

subjOfProp

objOfProp

isA

LexicalSense

context:Resource

definition:Resource

condition:Resource

sense
isSenseOf

reference isReferenceOf

propertyDomain

propertyRange

Ontology

subsense

Modeling examples Syntax and (Argument) Mapping
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Frames and Correspondence

Elena is an acquaintance of John

citec:jmccrae foaf:knows oeg:emontiel

I LinguisƟcally we define each word as having a subcategorizaƟon frame
I e.g., “X knows Y”

I Each RDF property has two arguments
I Subject
I Object

I We need to state the correspondence of syntacƟc arguments and semanƟc
arguments

Modeling examples Syntax and (Argument) Mapping
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Frames and Correspondence

Modeling examples Syntax and (Argument) Mapping
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Morphology

I Forms represented as new
resources

I OK for English, not pracƟcal for
languages with many regular forms

I e.g., “love”, “loves”, “loved”
I e.g., “amo”, “amas”, “amat”,

“amamus”, “amaƟs”, “amant”,
“amabam”, “amabas”, …

I Represent forms by a generic
paƩern

I Defined by Perl-like regular
expression

Lexical

 Entry

Morph

Pattern

Morph 

Transform Prototype

nextTransform

pattern

transform

rule:string

onStem

generates

property

1..* Linguistic

Ontology

Modeling examples Morphology
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Form variants: example

I German Mixed Verbs,
I e.g., “denken” (“dachte”, “hat gedacht”)
I “to think” (“thought”, “has thought”)

I ConjugaƟon of past indicaƟve (preterite) forms:

Ich (I) Du (you, s.) Er (he) Wir (we) Ihr (you, pl.) Sie (they)

dachte dachtest dachte dachten dachtet dachten

Modeling examples Morphology
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Form variants: example (2)

I Rule is as follows:
I Generate form (past,indicative,secondPerson,singular)
I By taking form (past,indicative,firstPerson,singular)
I And apply rule “∼st”

I The set of such rules is the paƩern for German Mixed Verbs

Modeling examples Morphology
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Form variants: example (3)

Modeling examples Morphology
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Generation Methodology

I Standard NLP systems are used
I Tokenizer
I Stemmer
I Part-of-speech tagger
I Parser
I Subcategorizer

I Output is mapped to appropriate lemon structure using LexInfo categories,
e.g.,

I NNS (noun plural, Penn Tagset) tag mapped to LexInfo noun, plural
I Form added as otherForm
I noun Added to lexical entry
I plural Added to form

I For more details see my talk as part of the main conference (Wednesday
AŌernoon)

GeneraƟon of lexica Overview of Methodology
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Label extraction

I Input is ontology
I Labels are extracted by looking for one of the following:

I RDFS label
I SKOS prefLabel
I SKOS-XL prefLabel literalForm chain
I A URI specified by the user

I Otherwise the label is deduced from the URI itself
I e.g., http://dbpedia.org/page/Crete→ “Crete”

GeneraƟon of lexica Overview of Methodology
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Log in

http://monnetproject.deri.ie/Lemon-Editor

GeneraƟon of lexica IntroducƟon to lemon-Editor

http://monnetproject.deri.ie/Lemon-Editor
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Private lexica
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Create new lexicon
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Add a lexical entry
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The lexical entry

GeneraƟon of lexica IntroducƟon to lemon-Editor
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Generation
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Generation
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Generation
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