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Lexical Linked Data :

+ Hands On exercises

the DBnary dataset

Subject Property — Object

Easy RDF

What is RDF ?

Subject Property —| Object

' RDF
Basic ingredient is a tuple (triple)
The subject is a OResourceO, named with an URI or IRI
The relation is a property, named (the very same way)

The object is either a ressource, or an immediate value
(typed or not)

What is RDF ?

Subject Property —| Object

' OWL/RDFS

Classes (types of resources) may be described formally, along
with their properties

Relations may be described formally (transitivity, symmetry,
etc.)

With these formal properties, one may automatically infer new
properties (formal reasoning)




What is RDF ?

Subject —— Property —{ Object

RDF vs XML
There is no such thing as OdocumentO
No more border between data Oinside" or OoutsideO a dataset

Several point of view may be used in the same time (in XML, only
one document tree)

One may access data Oon demandO, without knowing any OxpathO
(no notion of OpositionO in a documentE)

Linked Open Data for Dummie

Data is a huge graph where
all resources are dereferencable (URI = URL)
ex : http://kaiko.getalp.org/dbnary/fra/chat

with content negotiation

If you are a human, youOll get a readable description of
the graph node (HTML)

If you are a robot, youOll get a parsable describetion of the
node (RDF-XML, JSON, N3, TURTLE, Eyou decide !)

Linked Open Data for Dummig
"#$%&"H#S '()*)+,-%".'%)0'L2)#

- Make your data available on the
Web under an open license

- Make it available as structured
data

(Excel sheet instead of image scan of a table)

- & Use a non-proprietary format
(CSV file instead of an Excel sheet)

- Use Linked Data format

(URIs to identify things, RDF to represent data)

- Link your data to other
people's data to provide

context
More: hitp:/ab.linkeddata.deri.ie/2010/star-scheme-by-example/

Linked Open Data for Dummieg

All resources are available through SPARQL requests

allows structured selections

allows the export of data as we want it to be (he who can
do more can do lessE)

SPARQL may even query different datasets in the same
query (even if they are in different servers)

Allows for interlinking datasets

You may use data that does not bt into your machine




Linguistic Linked Open Data

Legend
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DBnary is to Wiktionary

The DBnary Datasef

The DBnary Dataset

Lexical data extracted from 21 different Wiktionary
language editions

Extracted data is available as Linked Data

' 1 uses:ontolex (+ few dbnary ext.), lexinfo
lexvo and OLIA.

' 1 w3c draft proposal for lexical linked data




The DBnary Dataset

Core data

Lexical Entries, Lexical Senses and Translations
Additional data

Semantically enriched Relations

Translations are attached to their source Lexical Sense when possible
Lexico-semantic relations are also attached to their source Lexical Sense

Morphology

Extensive representation of morphology (a set of Olemon:otherFormO)

The DBnary Dataset

LexicalForm

writtenRep:String

canonicalform
form {—— otherForm

abs«y Word
Lexicon entry

LexicalEntry Phrase

issenseor | | zense \ Part

LexicalSense

language:String

prefRef
altRef ——pisReferenceOf
hiddenRef

reference

Ontology

The DBnary Dataset

LexicalForm

writtenRep:String

canonicalform
form |—— otherForm

abstractForm Word

Lexicon entry

LexicalEntry Phrase

language:String

LexicalEntity = issenseof | | sense \ Part
Lexi VU Lexi

LexicalSense

isTranslationQf

Vocable

reference

Translation | ——isReferenceof
+gloss
“+writtenForm
+usage

Ontology

Example: core data

fra:chat__nom__1 a :LexicalEnt
lemon:canonical Form=[
lemon:writtenRep="chat” @fr
lexinfo:pronunciation="ffa"@fr-fonipa

dbnary:partOfSpeech="-nom-"
lexinfo:partOfSpeech=lexinfo:noun

7

dbn:refersTo

fra:chat a

dbnal

eng:__ws_1_chat__nom__1
a :LexicalSense
dbnary:senseNumber=1
lemon:definition=[

sense —>| lemon:value= "Mammifére carnivore félin
\ de taille moyenne, ..."@fr

sense

:_ws 2 chat _nom_1..

~Vocable doncrefersTo _y| fra:chat _nom_ 2...
AN

don:refersTo

\| fra:chat__nom_ 3 ...




Example: core data

Pages
fra :chat a dbnary . Page ;
dbnary:refersTo fra :chat_nom_1 , fra :chat_nom_2 E
deu:Katze a dbnary:Page ;
dbnary:refersTo deu:Katze__Substantiv__1 .

Example: core data

Lexical Entries

fra :chat_nom__1 a lemon LexicalEntry , lemon : Word ;

dbnary : hypernym fra fZlid Z ; )
dbnary : hyponym fra : chat_des_sables , fra :chat_ " _pieds_noirs SRS
dbnary : partOfSpeech ;
dbnary : synonym fra . Raminagrobis , fra :minet , fra :matouE ;
dcterms : language lexvo fra
lemon : canonicalForm [ lemon : writtenRep ;

lexinfo : number lexinfo : singular

lexinfo : pronunciation @r - fonipa

I 5
lemon : language ;
lemon : lexicalVariant [ lemon : writtenRep @r 1

lemon : sense fra :_ws 8chat_ nom_1 , fra :__ws 4 chat_nom_1
lexinfo : partOfSpeech lexinfo : noun

Example: core data

Lexical Senses

fra:__ws_1 _chat_nom__1

a lemon:LexicalSense 3
dbnary:senseNumber  "1"*<http://www.w3.0rg/2001/XMLSchema#string> ; )
lemon:definition [ lemon:value "Mammifere carnivore fZlin de taille moyenne, E"@fr ] ;
lemon:example [ dbnary:exampleSource "H. G. Wells, La Guerre dans les airs, 1908,
traduit par Henry-D. Davray & B. Kozakiewicz, Mercure de France, 1921, page 335"@fr ;
lemon:value "Soudain, dOun seul Zlan, cela se prZcipita sur

lui, avec un miaulement plaintif et la queue droite. COZtait un jeune chat, menu et dZchamnz, qui
frottait sa tste contre les jambes de Bert, en ronronnant."@fr
1
lemon:example [ dbnary:exampleSource "Octave Mirbeau, Contes cruels : Mon
oncle"@fr ;
lemon:value "Entre autres manies, mon oncle avait celle de
tuer tous les chats quOil rencontrait. Il faisait, * ces pauvres betes, une chasse impitoyable, une
guerre acharnZe de trappeur."@fr

lemon:example [ dbnary:exampleSource "Erckmann-Chatrian, Histoire dOun conscrit de
1813, J. Hetzel, 1864"@fr ;
lemon:value “[E] le chat gris, un peu sauvage, nous
regardait de loin, ~ travers la balustrade de IOescalier au fond, sans oser descendre."@fr

1.

Example: core data

fra:chat__nom__1 a :LexicalEntr donary:synonym } fra:matou a dbnary:Vocable }

dbnary:refersTo dbnary:refersTo

frazmatou__nom__1 a :LexicalEntry frazmatou__nom__1 a :LexicalEntr:

eng:voyager Noun_ 1 a :LexicalEnt

T
lemon:sense

eng:__ws_1_voyager_ Noun__1a
lemon:LexicalSense

dbnary:synonym eng:traveller a dbnary:Vocable




Example: core data

Lexico-semantic relations

fra :chat_nom_1 a lemon : LexicalEntry , lemon : Word ;
dbnary:hypernym fra (f2lidz
dbnary:hyponym fra : chat_des_sables , fra :chat_"_pieds_noirs
dbnary:synonym fra : Raminagrobis , fra :minet , fra :matou E
dcterms:language lexvo cfra
E
lexinfo:partOfSpeech lexinfo :noun .

deu:__hypo_45_Katze__Substantiv__1

a rdf:Statement ;

rdf:object deu:Schwarzfugkatze ;
rdf:predicate dbnary:hyponym ;
rdf:subject deu:Katze__Substantiv__1;

dbnary:gloss S

deu:__hyper_11_Tiger__Substantiv__ 1

a rdf:Statement ;

rdf:object deu:Katze ;

rdf:predicate dbnary:hypernym ;
rdf:subject deu:Tiger__Substantiv__1 ;

dbnary:gloss 2"

Example: core data

fra_tr_mkd_2_chal_nom_1a
dbnary-Transiation
dbnarygloss "Chat domestiquelL" @fr ;

[fra:chat_nom_1a Lexi Y e donaryisTranslaiionot dbnaryargetLanguage lexvormkd
E 7 dbnary:usage m;
dbnary:writtenForm  "1"#$% "@mk
dbnaryisTranslationOf dbnan of
, fra:_tr_fao_7_chat_nom_1a
fra.__tr_ukr_1_chal_nom__1a " dbnary-Translation
dbnary:Translation ____ dbnary:gloss FZin|3"@fr ;
dbnary:gloss  "Chat domestique|1"@fr ; dbnary:targetLanguage lexvo:fao ;
dbnary:targetLanguage _lexvo:ukr ; dbnary:writtenForm ___"kztur'@fo.
dbnary:usage "R=kigka' ;
dbnary:writtenForm (" _*@uk

Example: core data

Translations
fra:__tr_pol_6_chat_nom__1
a dbnary:Translation ;
dbnary:gloss “Chat m%le|2"@fr ;
dbnary:isTranslationOf fra:chat__nom__1;
dbnary:targetLanguage lexvo:pol ;
dbnary:writenForm  "kot"@pl .

fra:__tr_jpn_1 chat__nom__1
a dbnary:Translation ;
dbnary:gloss “Chat domestique|1"@fr ;
dbnary:isTranslationOf fra:chat__nom__1;
dbnary:targetLanguage lexvo:jpn ;
dbnary:usage "R=neko" ;
dbnary:writenForm " a"@ja.

fra:__tr_ita_6_chat__nom__1
a dbnary:Translation ;
dbnary:gloss "FZlin|3"@fr ;
dbnary:isTranslationOf fra:chat__nom__1;
dbnary:targetLanguage lexvoita ;
dbnary:writtenForm  "felina"@it .

Example: Additional data

Enhanced translations

fra:__tr_pol 6 chat__nom__1
dbnary:isTranslationOf fra:__ws_2_chat _nom__ 1.

fra:__tr_jpn_1 chat__nom__ 1
dbnary:isTranslationOf fra:__ws_1_chat _nom__1.

fra:__tr_ita_6_chat__nom__1
dbnary:isTranslationOf fra:__ws_3_chat _nom__1.




Example: Additional data
Morphology

deu:Katze__Substantiv__1

lemon:otherForm [ olia:hasCase

]

lemon:otherForm [ olia:hasCase
lemon:otherForm [ olia:hasCase

lemon:otherForm [ olia:hasCase

1:

E

lemon:otherForm [ olia:hasCase

1

olia:Accusative ;
oliazhasNumber olia:Plural ;
lemon:writtenRep "die Katzen"@de

olia:Accusative ;
oliazhasNumber olia:Singular ;
lemon:writtenRep "die Katze"@de

olia:DativeCase ;
oliazhasNumber olia:Plural ;
lemon:writtenRep "den Katzen"@de

olia:DativeCase ;
oliazhasNumber olia:Singular ;
lemon:writtenRep "der Katze"@de

olia:Nominative ;
oliazhasNumber olia:Singular ;
lemon:writtenRep "die Katze"@de

Size2f the.s

Number of elements

Entries
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Size of the data

Table 1

Language Pages Entries Senses  Translations

Bulgarian 271093 181785 181214 141181
Dutch 2521624  261!440 90!734 2301678
English 728!853  765!075 590!001 118531407
Finnish 991575 1041514 921942 1521860
French 406!341  399!347 505!052 7361148
German 2291152 119!917 135!883 5321574
Indonesian 85!737 901674  89!356 71347
Italian 601212 511367 731177 881013
Japanese 351493 36!073 411550 1281097
Latin 11455 11467 11969 51436

. 261,440 399,3929.152 7535'370 260,575 221,535 252,494
L LA, LIPS LSS
b\‘\q & S & &« \Qw \5&\) o @*Q & QQ&,@ & e’b@ K o &
& &
\‘*"&&
Language Pages Entries Senses  Translations
Lithuanian 531!668 5381370 4451557 1211553
Malagasy 111491806  1!150!353 310!331 2971362
Modern Greek (1453-) 2551986 2601575 160!655 761982
Norwegian 191070 18!007 221226 31972
Polish 90!750 731397 1011913 3691208
Portuguese 551516 56!150 97!398 2851835
Russian 2381535 2211535 2451681 500!686
Serbo-Croatian 1011373 106!399 66!123 605
Spanish 921484 881202 1201068 1481932
Swedish 2431290 2521494 651296 1841776
Turkish 26!465 251643 351991 141238
Total 417311478 416391784 3!310!117 517521890




Sizeof the dAata

Number of lexical relations
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nline access, tips and news

The DBnary websi

The DBnary website

http://kaiko.getalp.org/about-dbnary/

' Dataset presentation, news, tips
http://kaiko. Ip.org/f

' Facetted browser
http://kaiko. Ip.or rgl

' Spargl endpoint

http://kaiko.getalp.org/dbnary/fra/chat
' Resolvable URIs for Linked Data (with content negociation)




The SPARQL endpoint

Example: counting translations to Bambara, grouped by source language

PREFIX lexvo: <http://lexvo.org/id/is0639-3/>
PREFIX dbnary: <http://kaiko.getalp.org/dbnary#>
PREFIX lemon: <http://www.lemon-model.net/lemon#>

SELECT count(?t) , ?I
WHERE {
?t dbnary:targetLanguage lexvo:bam ;
dbnary:isTranslationOf ?e .
?e lemon:language ?| o

} dbnar);?ﬂ/slanonol\
. dbna%ﬂunguaga

1em:r>mguane \\
N lexf8iBsm
- L 4

' The extracted data is updated

' Downloadable Turtle bles are

' The online data (fct, sparql) is

The SPARQL endpoint

WARNING |

AS SOON AS DUMPS ARE
RELEASED

up to date

usually out of sync with Turtle CHAI.I.ENGES
s AHEAD

- J
| Ti— ——

Lorem Ipsum Dolor

Hands on exercice

Warning

All the tools we will see now are standard Semantic
Web Tools

None of them are made for lexical data, nor for linguists
or digital humanities specialists

All of them are usable as is because DBnary is linked
data

Many other tools are available




S Description

About: dbnary-fr:
An Entity of Type : ontol

rpu nom 1 Goto Sponge NotDistinct Permalink
rd, within Data Space : kaiko.getalp.org associated with source document(s;

Type: ontolex:Word [ command:  start New Facet Go
Attributes Values
rdfitype ontolex:LexicalEntry

ontolex:Word

ontolex:canonicalForm dbnary-fra: _cf_corpus_nom__1

lexinfo:partOfSpeech lexinfoznoun
lime:language fr
ontolex:sense dbnary-fra: _ws_4_corpus__nom__1

dbnary-fra:_ws 1 corpus_nom 1
dbnary-fra: _ws 2 corpus_nom 1
dbnary-fra:_ws 3 corpus_nom 1
dbnary-fra:_ws_5_corpus__nom__1

dbnary:partOfspeech -nom-
det:language lexvo:fra

dbnary-deu:Textkorpus _Substantiv 1
dbnary-spa:corpus_sustantivo_masculino__1
dbnary-deu:Corpus__Substantlv__1
dbnary-fin:korpus _Substantiivi 1

is dbnary:isTranslationOf of dbnary-fra: _tr deu 1 corpus nom 1
dbnary-fra:_tr_deu_2_corpus__nom__1
dbnary- tr ita 1 corpus nom 1
dbnary-fra: _tr_fin 1 corpus_nom__1
dbnary-fra:_tr_deu_3_corpus__nom__1
>mores

s dbnary:describes of dbnary-fra:corpus

is of dbnary-deu:Textkorpus _Substantiv__1
dbnary-deu:Komplex__Substantiv__1
dbnary-deu:Korpus _Substantiv__1
dbnary-deu:Corpus__Substantiv__1

Metadata

SPARQL

SPARL for Dummies

A SPARQL query comprises, in order:
I Prefix declaratigfer abbreviating URIs
! Dataset definitipstating what RDF graph(s) are being queried
! Aresult clausigentifying what information to return from the query
! Thequery patterispecifying what to query for in the underlying dataset
! Query modifigrslicing, ordering, and otherwise rearranging query results

# prefix declarations
PREFIX foo: <http://example.com/resources/>

# dataset definition LetOs simplify :

zfeos'\lfh"c'lause ' most useful prebxes are knownE
SELECT ... we will only query the DBnary graph
# query pattern

WHERE {

Hence, no PREFIX, nor FROM sections

# query modifiers
ORDER BY ...

My first SPARQL queries

connect to http://kaiko.getalp.org/sparql

Typein:
SELECT DISTINCT ?t, ?f, 20 WHERE {
?t dbnary:isTranslationOf dbnary-eng:cat__Noun__1 ;
dbnary:targetLanguage lexvo:deu ;
dbnary:writtenForm ?f .
OPTIONAL {?t dbnary:gloss / rdf:value ?0}
}

Before submittii

" rfvalue

hint : draw the ¢ qu,\m\m‘_ 0o
le.u




My first SPARQL queries

Create a draft Russian-Turkish word list

SELECT DISTINCT ?r, 2t WHERE {

?transl dbnary:isTranslationOf ?e ;

dbnary:targetLanguage lexvo:rus ;
dbnary:writtenForm ?r .

?trans2 dbnary:isTranslationOf ?e ;

dbnary:targetLanguage lexvo:tur ;
dbnary:writtenForm ?t .

}

- o

»
W dbnary:wyiftenForm
dbnary: Wﬂ!lenFom\

'1 ___dbnaryisTransiationOf ‘.. < dbnaryisTransiationOf——

1 |
db targetL:
dbnarytargetLanguage e mupLengge
v

le‘s u'.f

SPARQL for stats

Select ?g ?p count(?p) as ?count where {
Graph ?g{?s ?p ?0}

} group by ?p ?g
order by desc (?g) desc(?count)

Try it on the DBnary SPARQL endpoint :

http://kaiko.getalp.org/sparg|

SPARQL - Hands On Exercice

How may LexicalEntries are monosemous ?
Getting a string-string set of translations to Wolof ?
Getting the most polysemous entries in DBnary ?

How many translations available in greek Wiktionary ?

Other questions ?

Cheat sheets

PREFIX lexvo: <http://lexvo.org/id/is0639-3/>
PREFIX dbnary: <http://kaiko.getalp.org/dbnary#>

SELECT (count(?t) as ?count)
FROM <http://kaiko.getalp.org/dbnary/ell>
WHERE { ?t a dbnary:Translation . }




Drawing the graph (?)

The DBnary extractor

One program per language

Different strategies depending on wiktionary edition
simple regex on the source (sometimes buggy)
extended regex on the parsed source (nested markup)
scala parser combinators on the source
programs to OexecuteO some parts of the page

catching some events during page execution
E

Lorem Ipsum Dolor
Tools and frameworks for

T h e D B n ary wikimedia extraction
eXtI"aCtor programs

Lorem Ipsum Dolor

Enhancing Extracteehme: aum

translations to their correct

D ata word sense
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The problem

GETAp

RLTLN 2014 2014/07/01  37/53

= Semantic similarities,

Lexsema a Seman I@supervisedWSDwith

. - different similarity measures
k 'I: and meta-heuristics,
SWI SS n I e supervised WSD,

Lexsema API
A Java API for semantic similarity
' A set of maven modules

' Easily usable in your projects

' still in alpha stage (quite reliable, but no
documentation)

' developed mainly by Andon Tchechmedijiev

Lexsema API

org.getalp.lexsema-ontolex

1. Abstract API for the 2. SparQL query
core model generation AP|

3. Generic core
model guerying (File, TDB, Remote
endpoint)

org.getalp.lexsema-ontolex-dbnary

1. DBNary extended _
mode| 2. DBNary Querying




Lexsema API

org.getalp.lexsema-io

1. Load evaluation corpora
( Semeval/Semcor, etcE)

2. Load lexical resource

3. Processing chain for raw text
[DKPro/UIMA-bi]

4. Load gold standard data E Eilite ke
(WSD, CL-WSD)

6. Write task results
7. Preprocess and merge

lexical resources (e.g. stemming
depnitions)

8. Generate dictionaries
from resources

Lexsema API

org.getalp.lexsema-translation

1 Provide a un|.bed ofl 2. Bing Translate Wrapper
for MT services

3. Provide literal disambiguated target-
word franslations (dbnary cl-wsd)

org.getalp.lexsema-util

1. Caching API (REDIS,

Memory) 2. DBNary Querying

Lexsema API

org.getalp.lexsema-similarity

1. Representation of abstract document 2. Generation of
structure (Text, Sentence, Word, Sense) semantic signatures

3. Filtering of semantic
signatures
4. Enrichment of semantic

signatures (e.g. from Word2Vec model) betaeseirzzgt;ssilmlr?:game
language

6. Semantic similarity between senses in
different languages

Lexsema API

org.getalp.lexsema-ml

1. Function / Set Function API 2 Continuous
optimization (e.g. Gradient Descent)

4. Generic Matrix Filtering

3. Score Matrix APl
y FET

¥ Value Normalization

¥ Dimensionality Reduction 5. Dimensionality Reduction

¥ Linear: PCA, SVD, FastiCA, NeurallCA, NMF

¥ Non-linear: Tapkee Wrapper B LLE, KPCA,
ISOMAP, MDE, etc




Lexsema API

org.getalp.lexsema-wsd

Lexsema API

org.getalp.lexsema-wsd-supervised

2. Supervised Classibcation [Wekal

Example 1: Accessing DBnar
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