
Courses	5-6		
Processing	the	natural	language	

Main	issues	and	solu6ons	



The	research	domain	

•  Computa(onal	Linguis(cs	(CL)	–	gives	the	
theore6cal	background,	linguis6c	models,	
computa6onal	theories	on	language	

•  Natural	Language	Processing	–	applied	CL	
– natural	language	technology	
– human	language	technology	

2	



Natural	language	technology	

•  Spoken	language	–	speech	processing	
•  WriGen	language		
•  Language	in	correla6on	with	other	
modali6es	(mul6modality)	
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Speech	technologies	

•  Interpre6ng	human	voice	
–  reprezenta6on	of	vocal	signal	
– speech	recogni6on	(speech	to	text	-	S2T)	
– prosody	analyses	
– speaker	recogni6on	

•  Synthesizing	human	voice	
– speech	synthesis	
– prosody	synthesis	
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Processing	human	speech	signal	
PRAAT	interface	

Thanks	to	Prof.	H.N.Teodorescu	
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WriGen	language	technologies	

•  Document	segmenta6on	and	interpreta6on	
– cleaning	(ellimina6on	of	dots,	enhancing	contrast,	
etc.)		

– separa6on	of	text	from	image,	curved	lines...	
–  recognising	printed,	semi-uncial	characters	and	
handwri6ng	

•  Op(cal	Character	Recogni(on	(OCR)	
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Ms.	45	BAR	Cluj-Napoca,	second	half	
of	17th	century	

Different	types	
of	wri6ng	in	
the	revised	
copy	of	Nicolae	
Milescu’s	
transla6on	of	
Septuaginta,	p.	
412-413	
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WriGen	language	technologies	

•  Analysis	and	understanding	of	wriGen	
language	
– sub-syntac6c	processing	

•  lexical	units	
•  sentence	spli[ng	
•  clause	borders	
•  part	of	speech	and	morphological	informa6on	
•  lemmas	
•  en6ty	names	
•  groups	(nominal,	verbal,	prepozi6onal,	etc.)	and	lexical	
aGrac6ons	(coloca6ons)	
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Sentences	
The	Legal	Commission	of	the	Chamber	of	
Depu6es	voted	Monday	against	the	ini6a6on	of	
criminal	prosecu6on	of	Rovana	Plumb,	the	
resigning	minister	of	the	European	Funds,	a_er	
hearing	her,	along	with	the	lawyer,	for	about	an	
hour	by	lawmakers.	|	Rovana	Plumb	once	again	
declared	herself,	when	out	of	hearings	in	the	
legal	commission,	innocent	of	the	accusa6ons	
made	by	an6corrup6on	prosecutors.|	
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Clauses	
On	September	22,	DNA	announced	that	|	Deputy	
Prime	Minister	Sevil	Shhaideh	is	suspected	of	|	
commi[ng	service	abuse	when	he	was	a	state	
secretary	at	MDRAP,	in	a	dossier	that,	in	2013,	|	
through	the	concerted	ac6on	of	some	public	
officials,	parts	of	the	Belina	Island	and	the	Pavel	
Brass	illegally	passed	from	the	State	property	to	
property	of	Teleorman	County	and	in	the	
administra6on	of	Teleorman	County	Council,	|	just	a	
few	days	a_er,	they	also	being	illegally	leased	to	a	
private	company.	|	 10	



Lexical	units	

Solicitat	să	comenteze	un	editorial	recent	al	lui	
Dinu	Patriciu	,	în	care	acesta	preciza	că	nu	
crede	în	social-liberalism	şi	să	aprecieze	dacă	,	
asfel	,	a	dat	o	lovitură	de	imagine	USL	,		
Antonescu	a	spus	că	nu	ş6e	dacă	Patriciu	s	-	a	
referit	la	USL	.	
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Name	en66es	
On	September	22,	DNA	announced	that	Deputy	
Prime	Minister	Sevil	Shhaideh	is	suspected	of	
commi[ng	service	abuse	when	he	was	a	state	
secretary	at	MDRAP,	in	a	dossier	that,	in	2013,	
through	the	concerted	ac6on	of	some	public	
officials,	parts	of	the	Belina	Island	and	the	Pavel	
Brass	illegally	passed	from	the	State	property	to	
property	of	Teleorman	County	and	in	the	
administra6on	of	Teleorman	County	Council,	just	a	
few	days	a_er,	they	also	being	illegally	leased	to	a	
private	company.	

person	

12	



Name	en66es	
On	September	22,	DNA	announced	that	Deputy	
Prime	Minister	Sevil	Shhaideh	is	suspected	of	
commi[ng	service	abuse	when	he	was	a	state	
secretary	at	MDRAP,	in	a	dossier	that,	in	2013,	
through	the	concerted	ac6on	of	some	public	
officials,	parts	of	the	Belina	Island	and	the	Pavel	
Brass	illegally	passed	from	the	State	property	to	
property	of	Teleorman	County	and	in	the	
administra6on	of	Teleorman	County	Council,	just	a	
few	days	a_er,	they	also	being	illegally	leased	to	a	
private	company.	 temporal	expression	

date	
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Name	en66es	
On	September	22,	DNA	announced	that	Deputy	
Prime	Minister	Sevil	Shhaideh	is	suspected	of	
commi[ng	service	abuse	when	he	was	a	state	
secretary	at	MDRAP,	in	a	dossier	that,	in	2013,	
through	the	concerted	ac6on	of	some	public	
officials,	parts	of	the	Belina	Island	and	the	Pavel	
Brass	illegally	passed	from	the	State	property	to	
property	of	Teleorman	County	and	in	the	
administra6on	of	Teleorman	County	Council,	just	a	
few	days	a_er,	they	also	being	illegally	leased	to	a	
private	company.	

Ins6tu6on	
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Name	en66es	
On	September	22,	DNA	announced	that	Deputy	
Prime	Minister	Sevil	Shhaideh	is	suspected	of	
commi[ng	service	abuse	when	he	was	a	state	
secretary	at	MDRAP,	in	a	dossier	that,	in	2013,	
through	the	concerted	ac6on	of	some	public	
officials,	parts	of	the	Belina	Island	and	the	Pavel	
Brass	illegally	passed	from	the	State	property	to	
property	of	Teleorman	County	and	in	the	
administra6on	of	Teleorman	County	Council,	just	a	
few	days	a_er,	they	also	being	illegally	leased	to	a	
private	company.	

geoloca6ons	
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Lemma	and	the	part	of	speech	

Solicitat	–	solicita	–	vb			
să	–	să	–	conj	
comenteze	–	comenta	–	vb	
un	–	un	–	art.nehot.	
editorial	–	editorial	–	sb	
recent	–	recent	–	adj	
...	
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•  English 

Morphological	annota6on	

0 	 		
1 	He 	he 	subj:>2 	@SUBJ	PRON	
2 	did 	do 	v-ch:>4 	@+FAUXV	V	
3 	not 	not 	neg:>2 	@ADVL	NEG-PART	
4 	know	know	main:>0 	@-FMAINV	V	
5 	her 	she 	subj:>6 	@OBJ	PRON	
6 	name	name	obj:>4	@-FMAINV	V	

•  Romanian 

<TOK	ID="TOK478"	root="Nu"	pv="Par6cle"	Type="nega6on">Nu</TOK>	
<TOK	ID="TOK479"	root="ş6"	pv="Verb"	Type="main"	Mood="indic."	

Tense="imperfect"	Person="third"	Number="singular">ş6a</TOK>	
<TOK	ID="TOK480"	root="cum"	pv="Adverb"	type="int_rel">cum</TOK>	
<TOK	ID="TOK481"	root="el"	pv="Pronoun"	Type="pers"	Person="third"	

Gender="feminine"	Number="singular"	Case="accusa6ve">o</TOK>	
<TOK	ID="TOK482"	root="chema"	pv="Verb"	Type="main"	Mood="indic."	

Tense="present"	Person="third">cheamă</TOK>	
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Nominal	phrases	

Solicitat	să	comenteze	[un	editorial	recent	al	lui	
[Dinu	Patriciu]],	în	[care]	[acesta]	preciza	că	nu	
crede	în	[social-liberalism]	şi	să	aprecieze	
dacă,	asfel,	a	dat	[o	lovitură	de	[imagine]]	
[USL],	[Antonescu]	a	spus	că	nu	ş6e	dacă	
[Patriciu]	s-a	referit	la	[USL].	
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<NP	ID="NP903"	HEADID="W3190"	VERBPOS="W3191">	
	<W	ID="W3190"	POS="PRON"	NUM="SG"	GENDER="M"	ROLE="SUBJ"	 	LEMMA="he"	
LINK="W3191"	LINKTYPE="subj">He</W>	</NP>	

<W	ID="W3191"	POS="V"	ROLE="+FAUXV"	LEMMA="do"	LINK="W3193"	LINKTYPE="v-ch">did</
W>		

<W	ID="W3192"	POS="NEG-PART"	ROLE="ADVL"	LEMMA="not"	LINK="W3191"	
LINKTYPE="neg">not</W>		

<W	ID="W3193"	POS="V"	ROLE="-FMAINV"	LEMMA="know"	LINK="W3189"	
LINKTYPE="main">know</W>		

<NP	ID="NP1188"	HEADID="W3195">	
	<NP	ID="NP904"	HEADID="W3194"	VERBPOS="W3189">	
	 	<W	ID="W3194"	POS="PRON"	NUM="SG"	GENDER="F”	 	 	ROLE="OBJ"	
LEMMA="she"	LINK="W3195“	LINKTYPE="subj">her</W>	</NP>	
	<W	ID="W3195"	POS="V"	ROLE="-FMAINV"	LEMMA="name”	LINK="W3193"	
LINKTYPE="obj">name</W>	</NP>	

Annota6on	of	nominal	phrases	
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WriGen	language	technologies	

•  Language	analysis	and	understanding	
– syntac6c	processing	

•  gramma6cal	formalisms	
•  parsing	è	syntac6c	structure	of	the	sentence	
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Syntac6c	ambigui6es	

Maria	priveşte	calul	cu	ochelari.	
(Maria	watches	the	horse	with	spectacles.)	

VP	

priveşte	

S	

Maria	

NP	

calul	

PP	

NP	

cu	 ochelari	

NP	

VP	

priveşte	

S	

Maria	

NP	

calul	

NP	

cu	 ochelari	

NP	

PP	
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Elementary	NLP	tools	

•  Tokenizer:	get	the	word	boundaries	
–  Input:	raw	text	
– Output:	<tok id=“...”>word</tok>
– How:	by	regular	expressions
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Elementary	NLP	tools	

•  POS-Tagger:	Part-of-Speech	tagging	(morfo-
syntac6c	disambigua6on)	
–  Input:	<tok id=“...”>word</tok>		
– Output:	<tok id=“...” POS=“...”>word</tok>
– How:	by	exploi6ng	the	frequencies	of	occurance	of	
adjacent	POSs	=>	op6mise	globally	the	sequence	of	
tags	

The				saw				made				noise.		

DET	 V	
N	

N	
V	

N	
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Elementary	NLP	tools	

•  Lemma_ser:	get	the	base	form	of	words	
–  Input:	<tok id=“...” POS=“...”>word</tok>		
– Output:	<tok id=“...” POS=“...” lemma=“...”>word</
tok>

– How:	by	using	a	dic6onary	and	exploi6ng	frequencies	
of	occurance	of	adjacent	lemmas	

The				saw					made					noise.		

the	 saw	
see	

made	
make	

noise	
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Elementary	NLP	tools	

•  NP-Chunker:	detect	Noun	Phrases	
–  Input:	sequence	of	<tok>	elements	
– Output:	<np	id=“...”>...</np>	
– How:	apply	regular	expressions		
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Elementary	NLP	tools	

•  NER:	recognise	Name	En66es	and	classify	them	
–  Input:	raw	text	
– Output:	<ne	id=“...”	type	=“...”>...</ne>	
– How:	based	on	regular	expressions,	large	lists	of	
en6ty	names	specialised	per	language	(gazeteers)	
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WriGen	language	technologies	

•  Language	analysis	and	understanding	
– Seman6c	and	discourse	processing	

•  seman6c	disambigua6on	è	word	senses	
•  seman6c	roles	labelling	
•  rhetorical	structure	of	discourse	and	dialogue	
•  anaphora	resolu6on	
•  text	summarisa6on	
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Coreferential chains 

Winston was just taking his place in one of the 
middle rows when two people whom he knew by 
sight, but had never spoken to, came 
unexpectedly into the room.  
One of them was a girl whom he often passed in 
the corridors. He did not know her name, but he 
knew that she worked in the Fiction Department. 
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Coreferential chains 

Winston was just taking his place in one of the 
middle rows when two people whom he knew by 
sight, but had never spoken to, came 
unexpectedly into the room.  
One of them was a girl whom he often passed in 
the corridors. He did not know her name, but he 
knew that she worked in the Fiction Department. 
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Coreferential chains 

Winston was just taking his place in one of the 
middle rows when two people whom he knew by 
sight, but had never spoken to, came 
unexpectedly into the room.  
One of them was a girl whom he often passed in 
the corridors. He did not know her name, but he 
knew that she worked in the Fiction Department 
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Coreferential chains 

Winston was just taking his place in one of the 
middle rows when two people whom he knew by 
sight, but had never spoken to, came 
unexpectedly into the room.  
One of them was a girl whom he often passed in 
the corridors. He did not know her name, but he 
knew that she worked in the Fiction Department. 
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Word	senses	are	determined	by	their	
contexts	

•  Ion	se	prinse	în	horă	cu	o	fată	cu	cosiţe	lungi.		
•  Când	fată	iapa	ta?	

•  Mă	mai	dau	o	dată	pe	pâr(a	roşie.		
•  I-am	dat	una	peste	mână.	
•  Maria	a	dat	cartea	înapoi.		

•  M-am	scos…	
•  Mi-am	scos	măseaua	de	minte.	

32	



Pre-processing	

TEXT	

TOK	

Tokeniser	

TOK(POS,LEM)	

POS-tagger	+	Lemma6ser	

SENT	

SENT-SPLITTER	
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NP-chunking,	NER	

TOK	+	NP	

NP-chunker	

TOK+NP
+NE(PER)	

TOK(POS,LEM)	

TOK+NP
+NE(TIME)	

NER_6me	

TOK+NP
+NE(ORG)	

NER_org	NER_person	

TOK+NP+NE	

merge	
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Coreference,	syntac6c	parsing		
	

TOK	+	NP+NE
+COREF	

TOK+NP+NE	

TOK+SENT
+SYNT	

TOK+NP+NE+COREF
+SENT+SYNT	

merge	

RARE	

TOK(POS,LEM)	 SENT	

TOK+SENT	

FDG-parser	

merge	

35	



Events	

EVENT-finder	

TOK+NP+NE+COREF
+SENT+SYNT	

TOK+NP+NE+COREF
+SENT+SYNT+EVENT	

TEXT	

EVENT	

simplifica6on	

manual	annota6on	
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Kinship	and	Space	

KINSHIP-finder	

TOK+NP+NE+COREF
+SENT+SYNT	

TOK+NP+NE+COREF
+SENT+SYNT+KINSHIP	

TEXT	

KINSHIP	 SPACE	

SPACE-finder	

simplifica6on	
simplifica6on	

manual	annota6on	

manual	annota6on	

TOK+NP+NE+COREF
+SENT+SYNT+SPACE	

37	



Kinship	rela6ons:	exemple	

-	Las	că	cu	(ne	mă	răfuiesc	după,	îi	scăpă	printre	dinți	
omului	ei	Donca,	nevasta	călugărului	zbanghiu	
Zuicu,	care-I	adusese	la	el	acasă	pe	Ion	și	pe	
președinte.	

		
Aposi6on:	Per-X,	Rel	(atrib)	Per-Ygen,	=>		
	marriage(X:person[sex:?],	Y:person[sex:?])	

	 	marriage(Donca:person[sex:f],	Zuicu:person[sex:m])	
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Kinship	rela6ons:	exemple	
-	For	forty	years,	Ella	Rubinstein1	’s	life	was	as	a	
standing	water…	Her1	husband,	David,	was	a	
successful	den(st…	

		
Aposi6on:	Per-Xpron,gen	Rel,	Per-Y,	=>		
	marriage(antecedent(X):person[sex:?],	
Y:person[sex:?])	

	 	marriage(Ella	Rubistein:person[sex:f],	
David:person[sex:m])	
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Spa6al	rela6onships:	exemple	

At	five	versts	of	
Aremziansk	yurts,	
in	the	middle	of	
the	river	Irtâş,	lies	
the	island	of	
Kuntai.	Filatov's	
village	is	on	the	
le_	bank,	two	
versts	from	the	
island.	
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An	example	of	callibra6on	of	a	Module	
	

Suppose	we	want	to	build	a	Tool	performing	a	specific	task.	
Then	we	have	to	build	3	modules:	
	
§ The	Training	Module	(TM)	
§ The	Tool	itself	(X)	
§ The	Evalua_on	Module	(EM)	
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•  This	module	extracts	a	model	which	will	be	used	by	the	Tool.	

The	Training	Module		

Training	Module	Training	
Corpus	

model	

preferencesTraining.pref	
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•  This	module	applies	an	algorithm	on	the	input	and	transforms	
it	according	to	the	learned	model.	

The	Module	X		

The	module	X	 output.xml	

input.xml	

preferencesX.pref	

model	
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•  This	module	evaluates	the	Test	file	against	the	Gold	file.		

The	Evalua_on	Module		

Evalua6on	Module	 evalLog	

preferencesEvalua6on.pref	

output.xml	

gold.xml	

Test	
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Evalua6on	measures	

•  Precision	=		
											#itemi	în	comun	în	Test	&	Gold/#itemi	în	Test	
	
•  Recall	=		
											#itemi	în	comun	în	Test	&	Gold/#itemi	în	Gold	
	
•  F-measure	=	2	*	P	*	R	/	(P	+	R)	
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General	Arhitecture	

TM	
Training	corpus	

model	

preferencesTraining.pref	

X	

EM	

preferencesEvalua6on.pref	

input.xml	

output.xml	

gold.xml	

evalLog	

preferencesX.pref	
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Calibra6on	system	

TM	

X	

EM	

configura6on.cfg	

Training	
Corpus	

input.xml	

gold.xml	

preferencesTraining.pref	

preferencesSegmenter.pref	

C	

Op6mal	values	

preferencesEvalua6on.pref	

47	



Any	elementary	NLP	tool	par6cipa6ng	
in	a	processing	chain	

		

Module	X	standard	
input	

standard	
output	

output	input	

resourses	

standard	
resourses	

parameters	

txt	
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Events	happen	in	6me	

Când	a	intrat	în	camerăe1,	Ion	a	aprins	luminae2.	
După	cinci	minute	a	ieşite3.	La	ieşire	a	s(ns	
luminae4.		
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Events	happen	in	6me	

Când	a	intrat	în	camerăe1,	Ion	a	aprins	luminae2.	
După	cinci	minute	a	ieşite3.	La	ieşire	a	s(ns	
luminae4.		

Two	types	of	temporal	expressions:		
•  instants...	

e1:t1	/	e2:t1	/	e3:t2=t1+5min	/	e4:t2	

time 

e1 

t1 

e3 

t2 

e2 e4 
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Events	happen	in	6me	

Când	a	intrat	în	camerăe1,	Ion	a	aprins	luminae2.	
După	cinci	minute	a	ieşite3.	La	ieşire	a	s(ns	
luminae4.		

Two	types	of	temporal	expressions:		
•  ...and	intervals:	

	

time 

e1 

t1 

e3 

t2 

e2 e4 

5 minutes 
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Events	can	be...	

•  Instantaneous:		
Ion	a	ieşit	din	cameră.	
Maria	s-a	întâlnit	cu	proful	de	mate.		

•  Take	6me:	
Ion	a	ci(t	toată	seara.		
Afară	plouă.		

time 
t 

e 

time 
t1 

e 

t2 
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Signals	for	temporal	rela6ons	

Când	a	intrat	în	camerăe1,	Ion	a	aprins	luminae2.	
După	cinci	minute	a	ieşite3.	La	ieşire	a	s(ns	
luminae4.		

când	ei,	ej	è	t(ei)	=	t(ej)	
ei.	După	<interval>	ej	è	t(ej)	=	t(ei)+<interval>		
La	<reference(ei)>	ej	è	t(ei)	=	t(ej)	

timp 

e1 

t1 

e3 

t2 

e2 e4 

5 minute 
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Type	of	reasoning	where	
6me	maGers	

2. [Falimentul firmei] a avut loc la un an după [înfiinţarea ei]. 

un an 

1. Samurai S.R.L. a luat fiinţă la 23 ianuarie 1984. 

Când a falimentat Samurai S.R.L.? 
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Processing	statements	

a luat fiinţă 

Samurai S.R.L.(id=obj1) 
subj 

la 

23 ianuarie 1984 

compl 

PP 
ev1 

23	ianuarie	1984 

ISA 
a	lua	fiinţă 

Samurai	S.R.L. REC	

TIME 

evenimential 
representation 

<object ID=“obj1” ISA=“companie” NAME=“Samurai S.R.L.”/> 

<event ID=“ev1” ISA=“a_lua_fiinţă” REC=“obj1” TIME=“23.01.1984”/> 
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simplificări 

a avut loc 

falimentarea 
subj 

la 

an 

compl 

atrib. genit? 
firmei 

un după 

înfiinţarea 

ei 

PP 

atrib. genit? 

det 

a avut loc 

falimentarea 
subj 

la 

an 

compl 

atrib. genit? 
obj1 

un după 

înfiinţarea 

obj1 

PP 

atrib. genit? 

det 

rezoluţia 
anaforelor 

a falimenta 
subj 

la 

an 

compl 
obj1 

un după 

ev1 

PP 

det 

dacă are_loc falimentarea lui 
X atunci X falimentează 

 

referinţă 
anaforică la un 
eveniment deja 
menţionat 
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Processing	statements	

evenimential 
representations 

a falimenta 
subj 

la 

an 

compl 
obj1 

un după 

ev1 

PP 

det temporal 
expression 

anchored in 
another event 

<event ID=“ev2” ISA=“a_falimenta” REC=“obj1” TIME=“timex1”/> 

<timex ID=“timex1” TYPE=“after” REF=“ev1” DUR=“1” UNIT=“year”/> 
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Compu6ng	6me	
<object	ID=“obj1”	ISA=“companie”	NAME=“Samurai	S.R.L.”/>	
	
<event	ID=“ev1”	ISA=“a_lua_fiinţă”	REC=“obj1”	TIME=“23.01.1984”/>	
<event	ID=“ev2”	ISA=“a_falimenta”	REC=“obj1”	TIME=“6mex1”/>	
	
<6mex	ID=“6mex1”	TYPE=“a_er”	REF=“ev1”	DUR=“1”	UNIT=“year”/>	
	
	
	
	
<event	ID=“ev2”	ISA=“a_falimenta”	REC=“obj1”	TIME=“23.01.1985”/>	

58	



	The	QuoVadis	corpus	
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A	corpus	of	en66es	and	seman6c	
rela6ons	

•  En66es	–	types:	
–  persons	
–  gods	
–  groups	of	persons	and	gods	
–  body	parts		

•  Seman6c	 rela6ons	men6oned	between	 these	
en66es	
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En66es	–	examples		

•  Characters	 (Marcus	 Vinicius,	 Ligia),	 groups	 (the	
Chris(ans,	the	soldiers);	

•  At	 the	 text	 level:	 nominal	 groups	 (the	 young	
patrician,	son	of	the	consul);	

•  Imbricated	referen6al	expressions:		
[daughter	[of	Aulus]2]1	
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Types	of	rela6ons	

•  Anaphoric	
•  Seman6c	

– kinship	
– affec6ve	
– social	
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Anaphoric	rela6ons	
•  coref		
•  coref-interpret	
•  member-of,	has-as-member	(inverse)	
•  isa,	class-of	(inverse)		
•  part-of,	has-as-part	(inverse)	
•  subgroup-of,	has-as-subgroup	(inverse)	
•  has-name,	name-of	(inverse)	
	
	
1:[Acteea]...	2:[the	young	libert]...	=>	[2]	coref	[1]	
1:[2:[his]	right	hand]	=>	[1]	part-of	[2]		
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Kinship	rela6ons	
•  parent-of		
•  child-of	(inverse	of	parent-of)	
•  grandparent-of	and	grandchild-of	(inverse)	
•  sibling	(symmetrical)	
•  ant-uncle-of,	nephew-of	(inverse	rela6on)	
•  cousin-of	(symmetrical)	
•  spouse-of	(symmetrical)	
•  unknown	
	
	

1:[the	second	husband	of	2:[Popeia]]	=>	[1]	spouse-of	[2]	
1:[sister	of	2:[Petronius]]	=>	[1]	sibling-of	[2]		
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Social	rela6ons	

•  superior-of	
•  inferior-of	
•  in	coopera(on-with	
•  colleague-of	
•  in	compe((on-with	
•  opposite-to	
	
	
	
Libera(ng	1:[her],	2:[Nero]…	=>	[2]	superior-of	[1]	
1:[The	young	man]	fought	under	the	command	of	2:[Corbulon]	=>		
[1]	inferior-of	[2]		
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Affec6ve	rela6ons	
•  love	
•  loved-by	
•  hate	
•  hated	by	
•  upset	
•  friendship	
•  worship	
•  anger	
	
	
Pe	1:[Vinicus]	îl	cuprinse	o	mânie	năprasnică	împotriva	

2:[împăratului]	și	împotriva	3:[Acteii]	=>	[1]	anger	
[2],	[1]	anger	[3]		
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<ENTITY	ID="E8"	TYPE="PERSON">	
	<W	id="28"	LEMMA="Marcus">Marcus</W>	
	<W	id="29"	LEMMA="Vinicius">Vinicius</W>	
</ENTITY>	
<W	id="30"	LEMMA="fi">era</W>	
<KINSHIP	ID="KIN57"	FROM="E12"	TO="E11"	TRIGGER="31"	

TYPE="child-of">	
	<ENTITY	ID="E12"	TYPE="PERSON">	
		<W	id="31"	LEMMA="fiu">fiul</W>	
		<KINSHIP	ID="KIN53"	FROM="E11"	TO="E10"	TRIGGER="32"	

TYPE="sibling-of">	
			<ENTITY	ID="E11"	TYPE="PERSON">	
				<W	id="32"	LEMMA="soră">surorii</W>	
				<ENTITY	ID="E10"	TYPE="PERSON">	
					<W	id="33"	LEMMA="său">sale</W>	
				</ENTITY>	
				<W	id="34"	LEMMA="mai">mai</W>	
				<W	id="35"	LEMMA="mare">mari</W>	
			</ENTITY>	
		</KINSHIP>	
	</ENTITY>	
</KINSHIP>	
<W	id="36"	LEMMA=",">,</W>	
<KINSHIP	ID="KIN59"	FROM="E13"	TO="E15"	TRIGGER="44"	

TYPE="spouse-of">	
	<ENTITY	ID="E13"	TYPE="PERSON">	
		<W	id="37"	LEMMA="care">care</W>	
	</ENTITY>	
	<W	id="38"	LEMMA=",">,</W>	
	<W	id="39"	LEMMA="cu">cu</W>	
	<W	id="40"	LEMMA="an">ani</W>	
	<W	id="41"	LEMMA="în_urmă">în	urmă</W>	
	<W	id="42"	LEMMA=",">,</W>	
	<W	id="43"	LEMMA="sine">se</W>	
	

<W	id="44"	LEMMA="căsători">căsătorise</W>	
	<W	id="45"	LEMMA="cu">cu</W>	
	<KINSHIP	ID="KIN61"	FROM="E15"	TO="E14"	TRIGGER="46"	
TYPE="parent-of">	
		<ENTITY	ID="E15"	TYPE="PERSON">	
			<W	id="46"	LEMMA="tată">tatăl</W>	
				<ENTITY	ID="E14"	TYPE="PERSON">	
					<W	id="47"	LEMMA="acesta">acestuia</W>	
				</ENTITY>	
			</ENTITY>	
	</KINSHIP>	
</KINSHIP>	
<SOCIAL	ID="SOC9"	FROM="E17"	TO="E16"	TRIGGER="49"	
TYPE="inferior-of">	
	<ENTITY	ID="E17"	TYPE="PERSON">	
		<W	id="49"	LEMMA="consul">consul</W>	
		<W	id="50"	LEMMA="pe">pe</W>	
		<W	id="51"	LEMMA="vreme">vremea</W>	
		<W	id="52"	LEMMA="el">lui</W>	
		<ENTITY	ID="E16"	TYPE="PERSON">	
			<W	id="53"	LEMMA="Tiberiu">Tiberiu</W>	
		</ENTITY>	
	</ENTITY>	
</SOCIAL>	
<W	id="54"	LEMMA=".">.</W>	
		
<REFERENTIAL	ID="REF37"	FROM="E12"	TO="E8"	TYPE="coref"	/
REFERENTIAL>	
<REFERENTIAL	ID="REF38"	FROM="E13"	TO="E11"	TYPE="coref"	/
REFERENTIAL>	
<REFERENTIAL	ID="REF39"	FROM="E14"	TO="E8"	TYPE="coref"	/
REFERENTIAL>	
<REFERENTIAL	ID="REF40"	FROM="E17"	TO="E15"	TYPE="class-
of"	/REFERENTIAL>		

An
no

ta
6o

n	
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Sta6s6cs	involving	the	corpus	

•  7.281	sentences	
•  146.822	words	and	punctua6on	signs	
•  24.636	en66es	men6ons	
•  22.301	referen6al	rela6ons	
•  755	AKS	rela6ons	(Affec6ve	+	Kinship	+	Social)	
•  752	triggers	
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Example:	rela6ons	love	and	
worship	
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Affec6ve	rela6ons	fear-of	and	hate	
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Rela6ons	between	Vinicius	and	other	
characters	
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Distribu6on	of	seman6c	rela6ons	
involving	Vinicius	
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Linguis(cs	Linked	Open	Data	(LLOD)	

-  Development	of	techniques	that	will	allow	to	
decipher	the	seman_c	content	of	texts	
-  abstracts	(general,	focused	on	certain	characters),		
-  narra6ve	lines	(e.g.	the	evolu6on	of	feelings	between	
Vinicius	and	Ligia)	

-  sta6c	connec6ons	between	en66es	(e.g.	genealogic	
trees),		

-  sta6s6cs	over	en66es	(e.g.	domina6ng	sen6ments	
among	Chris6ans	as	compared	to	those	among	
Romans)	
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Linguis(cs	Linked	Open	Data	(LLOD)	

-  Genera6on	of	ontologies	from	trea6es	
-  applica6ons	able	to	“read”	texts	refering	to	a	domain	
and	to	formalise	the	concepts	and	their	rela6ons	

-  Intelligent	documents	retrieval	
-  personalised	agents	in	the	research	ac6vity	
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