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InterCorp – a	multilingual	parallel	corpus

• Part	of	the	Czech	National	Corpus
• Every	text	in	Czech	and	at	least	one	other	language
• 2008:		v0	(first	online	release)
• 2023:		v16
• 62	languages	
• 5.4	billion	words	
• March	2024:	v16ud	– pilot	(Core	only)
• June	2024:	v16ud	– full	(all	texts)
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with temporary login
1. Go	to:	 korpus.cz
2. Login:	 ud16test
3. Password:	 ud16test
4. Click on:	 KonText

Ø InterCorp v16ud	pilot

Ø InterCorp v16
without login	OR	
with institutional login	(Shibboleth)
1. Go	to:	 korpus.cz
2. Click on:	 KonText
3. Click on:	 syn2020 > All corpora
4. Select/Type	in:	 InterCorp v16 - Polish

Access	to:

http://www.korpus.cz/
http://www.korpus.cz/


[lemma="Czech"]



• All	about InterCorp:	
https://wiki.korpus.cz/doku.php/en:cnk:intercorp

• On	searching InterCorp:	
https://wiki.korpus.cz/doku.php/en:kurz:hledani_v_paralelnim_korpusu

• Tutorial for all CNC	corpora (in	Czech):	
https://wiki.korpus.cz/doku.php/start

• UD	in	InterCorp:			
https://wiki.korpus.cz/doku.php/en:pojmy:ud

• Complexity and	diversity	metrics in	InterCorp v16ud:	
https://wiki.korpus.cz/doku.php/en:pojmy:syntakticka_komplexita

More	info:

https://wiki.korpus.cz/doku.php/en:cnk:intercorp
https://wiki.korpus.cz/doku.php/en:kurz:hledani_v_paralelnim_korpusu
https://wiki.korpus.cz/doku.php/start
https://wiki.korpus.cz/doku.php/en:pojmy:ud
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InterCorp v16	

Text	types	(Czech)	
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InterCorp v16:	language	families



Number of words in millions:
en 370, es 305, pt 281, fr 259, ro 237, pl 233, 
nl 233, it 226, el 202, bg 195, de 181, hu 178, 
sr 165, hr 163, tu 150, sv 135, he 130, ar 127, 
fi 123, ru 122, sl 118, da 116, zh 72, ja 16, ko 6



12InterCorp v16	
Languages

Afrikaans Albanian Arabic Armenian Basque Belarusian Bengali Bosnian
Breton	Bulgarian Catalan Chinese Croatian Czech Danish Dutch English
Esperanto	Estonian Finnish French Galician Georgian German Greek
Hebrew Hindi	Hungarian Icelandic Indonesian Italian Japanese Kazakh
Korean Latvian Lithuanian Macedonian Malay Malayalam Maltese
Norwegian Persian Polish Portuguese Romani	Romanian Russian
Serbian Sinhala Slovak Slovene Spanish Swedish Tagalog	Tamil	Telugu
Thai Turkish Ukrainian UpperSorbian Urdu Vietnamese

Red:	texts in	Core
Bold red:	10	and	more	texts



13

Language-specific tools and tags (v16)

Language-specific
morphosyntactic annotation:
– many	tagsets
– various tokenization rules

Info on tagsets in InterCorp v16:  https://wiki.korpus.cz/doku.php/en:cnk:intercorp:verze16#morphosyntactic_annotation

https://wiki.korpus.cz/doku.php/en:cnk:intercorp:verze16
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Why Universal	Dependencies?	
• The de	facto	standard for morphological and	syntactic annotation
• https://universaldependencies.org

• Version 2.14,	May	2024
• 161	languages,	283	treebanks	for training and	testing	linguistic models

• UDPipe 2.12 – a	tool with	models	for	71	languages	
○ InterCorp v16ud:	models for 47	out	of 62	languages
○ If treebanks large enough,	annotation fairly reliable

• Active community of UD	experts and	users
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https://universaldependencies.org/


Universal	Dependencies – principles

● Language-independent	definition of linguistic categories

● Compromise between several requirements

● The annotation should be (https://en.wikipedia.org/wiki/Manning%27s_Law):

○ satisfactory for each language

○ consistent across languages

○ easy	for	annotators

○ easy	for	non-lingusts

○ easy	for parsers	
○ supportive	to downstream	tasks
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https://en.wikipedia.org/wiki/Manning%27s_Law


UD	– syntactic structure

● Single	level	(surface syntax)

● Every sentence	as	a	dependency tree

● Every word has	its node and	dependency relation

● There are	no	empty nodes

● Multi-word tokens are	split	

● Function words depend on	content words

● Non-initial conjuncts depend on	the initial conjunct

Based on	Stanford	Dependencies
https://nlp.stanford.edu/software/stanford-dependencies.html	

17Powinieneś
był pomyśleć
o	kocie i	domu.

https://nlp.stanford.edu/software/stanford-dependencies.html


UD	Guidelines version 2	(version 1:	2014)

● 37	syntactic functions – deprel

https://universaldependencies.org/u/dep/index.html

● 17	parts of speech – upos

https://universaldependencies.org/u/pos/index.html

● 24	morphological categories – feats

https://universaldependencies.org/u/feat/index.html
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https://universaldependencies.org/u/dep/index.html
https://universaldependencies.org/u/pos/index.html
https://universaldependencies.org/u/feat/index.html


UD	– syntactic functions (deprel)

Nominals Clauses Modifier 
words

Function 
words

Core 
arguments

nsubj csubj
obj ccomp
iobj xcomp

Non-core 
dependents

obl advcl advmod aux
vocative discourse cop

expl mark
dislocated

Nominal 
dependents

nmod acl amod det
appos clf

nummod case
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Sy
nt
ac
tic

fu
nc
tio

ns
Morphosyntactic categories

[deprel="nsubj"]

Both	finite	and	
non-finite!
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Coordination MWE Loose Special Other

conj
conjunct

fixed
multiword 
expression

list orphan
(when head is elided)

punct
punctuation

cc
coordinating 
conjunction

flat
multiword 
expression

parataxis
(direct speech)

goeswith
(split words) root

compound reparandum
overridden disfluency

dep
unspecified dependency

[deprel="conj"]UD	– other deprels

acl:relcl for	relative	adnominal	clauses
advcl:relcl for	relative	clauses	whose	antecedent	is	a	clause
aux:pass for	the	passive	auxiliary
csubj:outer for	outer	clausal	subjects	of	predicates	that	are	clauses
csubj:pass for	clausal	subjects	of	passive	clauses
expl:impers for	reflexive	markers	of	impersonal	clauses
expl:pass for	reflexive	markers	of	middle	or	passive	clauses
expl:pv for	reflexive	clitics	with	inherently	reflexive	verbs
nsubj:outer for	outer	nominal	subjects	of	predicates	that	are	clauses
nsubj:pass for	nominal	subjects	of	passive	clauses
obl:agent for	demoted	agents	in	passive	clauses

Subtypes	of	deprels:
• Optional,	language-specific
• Some	semi-mandatory
• To	search	for	any	deprel	no	matter	the	subtype:

[deprel="nsubj.*"]

https://universaldependencies.org/u/dep/acl-relcl.html
https://universaldependencies.org/u/dep/advcl-relcl.html
https://universaldependencies.org/u/dep/aux-pass.html
https://universaldependencies.org/u/dep/csubj-outer.html
https://universaldependencies.org/u/dep/csubj-pass.html
https://universaldependencies.org/u/dep/expl-impers.html
https://universaldependencies.org/u/dep/expl-pass.html
https://universaldependencies.org/u/dep/expl-pv.html
https://universaldependencies.org/u/dep/nsubj-outer.html
https://universaldependencies.org/u/dep/nsubj-pass.html
https://universaldependencies.org/u/dep/obl-agent.html


UD	– universal	parts of speech (upos) 21

=	17	word classes,	based on	12	word classes in	Google	Universal	Tagset
2007	https://github.com/slavpetrov/universal-pos-tags

In	most	treebanks	also	“legacy”	language-specific	tag	(POS+categories):	
xpos,	e.g.	subst:sg:loc:m3 for	Polish	NOUN

[upos="NOUN"]

[xpos="subst.*"]

https://github.com/slavpetrov/universal-pos-tags


UD	–morphological categories (feats)

=	24	categories,	based on	Interset 2006,	
used in	CONLL	shared tasks
https://github.com/dan-zeman/interset
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Animacy=Hum
Aspect=Imp
Gender=Masc
Mood=Ind
Number=Sing
Tense=Pres
VerbForm=Fin
VerbType=Mod
Voice=Act
winien:sg:m1:imperf

Aspect=Imp
Clitic=Yes
Number=Sing
Person=2
Variant=Long
aglt:sg:sec:imperf:wok

Animacy=Inan
Case=Loc
Gender=Masc
Number=Sing
subst:sg:loc:m1

UDPipe model: polish-pdb-ud-2.12-230717
Polish-lfg-ud-2.12.230717: SubGender=Masc1

Animacy=Hum
Aspect=Imp
Gender=Masc
Mood=Ind
Number=Sing
Tense=Past
VerbForm=Fin
Voice=Act
praet:sg:m1:imperf

[feats="Gender=Masc"]

https://github.com/dan-zeman/interset




UD	– tabular format (CONLL-U)

ID FORM LEMMA UPOS XPOS FEATS HEAD DEPREL

1 Przepraszam przepraszać VERB fin:sg:pri:
imperf

Aspect=Imp|Mood=Ind|Number=Sing|Person=1|
Tense=Pres|VerbForm=Fin|Voice=Act 0 root

2 , , PUNCT interp PunctType=Comm 5 punct
3 jeżeli jeżeli SCONJ comp _ 5 mark
4 żle żle ADV adv:pos Degree=Pos 5 advmod
5-6 zrozumiałem _ _ _ _ _ _

5 zrozumiał zrozumieć VERB praet:sg:m1:
perf

Animacy=Hum|Aspect=Perf|Gender=Masc|
Mood=Ind|Number=Sing|Tense=Past|

VerbForm=Fin|Voice=Act
1 advcl

6 em być AUX aglt:sg:pri:
imperf:wok

Aspect=Imp|Clitic=Yes|Number=Sing|Person=1|
Variant=Long 5 aux:clitic

7 . . PUNCT interp PunctType=Period 1 punct

Przepraszam,	jeżeli żle zrozumiałem.	

Based on	CONLL-X 2007
https://web.archive.org/web/20160814191537/http://ilk.uvt.nl/conll/#dataformat

https://web.archive.org/web/20160814191537/http:/ilk.uvt.nl/conll/


UD	grows bottom up 25

● Concerns of typologists (Croft	et	al.,	2017)

● Function words? (Osborne &	Gerdes,	2019;	Tuora et	al.,	2021)

● Core vs.	non-core arguments (Przepiórkowski &	Patejuk 2018)

● Coordination (Przepiórkowski &	Patejuk 2019,	Przepiórkowski et	al.	2024)

● Some treebanks do	not	adhere to	guidelines

● Treebanks differ in	size and	balance

● Success rate depends on	language
cs:	90%	syntax,	97%	morphology
(Straka	2018,	https://aclanthology.org/K18-2020.pdf)

– Joakim Nivre (Uppsala) chief cat herder

– Dan	Zeman	(Praha)	every treebank must pass a	test

https://aclanthology.org/K18-2020.pdf
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UD	in	InterCorp – fused words

ID FORM LEMMA UPOS XPOS FEATS HEAD DEPREL
5-6 zrozumiałem _ _ _ _ _ _

5 zrozumiał zrozumieć VERB praet:sg:m1:perf Animacy=Hum|Aspect=Perf|Gender=Masc|Mood=Ind|
Number=Sing|Tense=Past|VerbForm=Fin|Voice=Act 1 advcl

6 em być AUX aglt:sg:pri:
imperf:wok

Aspect=Imp|Clitic=Yes|Number=Sing|Person=1|
Variant=Long 5 aux:clitic

CONLL-U:				two-level	tokenization
InterCorp:			graphical words as	tokens,	syntactic words as	multivalues

id word sword lemma upos xpos feats head deprel

5|6 zrozumiałem zrozumiał|
em

zrozumieć|
być

VERB|
AUX

praet:sg:m1:perf|
aglt:sg:pri:imperf:wok

Animacy=Hum|Aspect=Perf|Gender=Masc|Mood=Ind|
Number=Sing|Tense=Past|VerbForm=Fin|Voice=Act||

Aspect=Imp|Clitic=Yes|Number=Sing|
Person=1|Variant=Long

1|5
expl:pv|
aux

Przepraszam,	jeżeli żle zrozumiałem.

CONLL-U

InterCorp



Měl	ses postarat	o	dům	a	kočku.

UD	in	InterCorp – fused words
word sword iword lemma upos

pl zrozumiałem zrozumiał|em zrozumiał|em zrozumieć|być VERB|AUX

es hacerlo hacer|lo hacer|lo hacer|él VERB|PRON

cs ses se|jsi se|s se|být PRON|AUX

fr aux à|les au|x à|le ADP|DET

de im in|dem i|m in|der ADP|DET

it nel in|il ne|l in|il ADP|DET

pt à a|a à| a|o ADP|DET

[sword="em"]

[sword=".*\|.*"]

[lemma="być"]

[word="ses"]

[upos="VERB"]

[sword="jsi"] [lemma="být"]

1:[sword=".*\|.*"] & 1.sword != 1.iword 



How to	make	easier …
29

(1:[lemma="miauczać"]     

2:[deprel="nsubj.*"]) | 

(2:[deprel="nsubj.*"] 

1:[lemma="miauczać"]) 
& 1.id = 2.head within <s/>

🙀

● …	navigating syntactic structure (p_lemma, e_deprel):
○ lemma,	upos,	feats,	deprel and	relative position of the head
○ ID,	relative position and	deprel of the effective head (for coordination)

● …	access to	info about function words (aux_feats, case_lemma):
○ lemma,	upos,	feats and	deprel subtype

● …	queries and	statistics using some common morphological categories
○ some attributes from the feats list
○ language-specific (20–44)

new attributes in	addition to	those from CONLL-U

[deprel="nsubj.*" & p_lemma="miauczać"]









Attributes to	navigate syntactic structure 33

Attribute Description

parent relative	position	of	the	head,	e.g.	-1,	+2

p_lemma lemma	of	the	head

p_upos upos of	the	head

p_feats feats	of	the	head

p_deprel deprel of	the	head

e_id
ID	of	the	effective head	
(for	non-initial	conjuncts:	ID	of	the	head	of	the	initial	conjunct)	

e_deprel deprel of	the	effective head	

eparent relative	position	of	the	effective head	



To	list	typical deprels of a	lemma:
[lemma="kot"]	
Frequency	>	Custom	>	e_deprel



to	list	typical subjects of a	predicate[deprel="nsubj.*"	&	upos!="PRON|DET"	&	p_lemma="śpiewać"]
Frequency	>	Lemmas

InterCorp v16ud	Czech
+	InterCorp v16ud	Polish
…	&	p_lemma="zpívat"]

Who	sings…

…in	Polish?

…in	Czech?



To	list	typical predicates of a	subject

[deprel="nsubj.*"	&	lemma="ptak|ptasiek"]	
Frequency	>	Custom	>	p_lemma

What	do	the	Polish	birds	do?



Attributes for function word dependents 37

● Specified for content words
● More	function words?	The attribute is multivalued.	In	feats with “||”	as	the separator.
● Attribute names:	function word type_function word attribute,	e.g.	aux_feats
● Function word type:

○ aux:	auxiliary
○ case:	preposition,	postposition
○ clf:	classifier (Chinese,	Japanese)
○ cop:	copula
○ det:	determiner
○ mark:	subordinating conjunction

● Function word attribute:
○ lemma
○ upos
○ feats
○ type:	subtype	of deprel,	if any
dużo deprel=det:numgov upos=DET
czasu det_type=numgov



To	list	words	heading	nouns	
or	pronouns	in	a	specific	case,	
with	a	specific	preposition

[case_lemma="o"	&	case="Acc"]
Frequency	>	Custom	>	p_lemma



To	find	verbs	in	conditional	mood	
1st	person	singular

[aux_feats="Number=Sing"	&	
aux_feats="Person=1"	&	
aux_type="cnd"]

Aspect=Imp
Clitic=Yes
Number=Sing
Person=1
Variant=Short

feats=



Attributes for some morphological categories 40

Abbr abbreviation: Yes
Aspect Perf, Imp, Prog, Hab, Prosp, Iter
Case Nom, Gen, Dat, Acc, Voc, Loc, Ins, Erg, Abs, … 
Definite Def, Ind, Cons, Spec, Com
Degree Pos, Cmp, Sup, Abs, Aug, Dim, Equ
Foreign Yes
Gender Fem, Masc, Neut, Com
Mood Ind, Cnd, Imp, Int, Sub, Adm, Des, Irr, Jus, Nec, Opt, Pot, Prp, Qot
Number Sing, Plur, Dual, Tri, Coll, Count, Grpa, Grpl, Inv, Pauc, Ptan
NumType type of numeral: Card, Ord, Dist, Frac, Mult, Range, Sets
Person 1, 2, 3, 0, 4
Polarity Neg, Pos
Poss possessive: Yes
PronType type of pronoun: Art, Dem, Emp, Exc,. Ind, Int, Neg, Prs, Rcp, Rel, Tot
Reflex reflexive: Yes
Tense Pres, Past, Fut, Imp, Pqp
VerbForm Fin, Inf, Part, Noun, Conv, Ger, Gdv
Voice Act, Pass, Mid, Cau, Antip, Bfoc, Dir, Inv, Lfoc, Rcp



Equivalent	queries	

[upos="NOUN"	&	feats="Gender=Fem"	&	feats="Case=Gen"]

[upos="NOUN"	&	feats=".*Case=Gen.*Gender=Fem.*"]

[upos="NOUN"	&	gender=	"Fem"	&	case="Gen"]

[xpos="subst:..:gen:f"] More	results	– includes	names	
(upos="PROPN")	



[lemma="kot" & deprel="nsubj"]	
• p_lemma is nieufne rather than są
• Won’t	find	Garp i	kot przyglądają się [deprel="conj"]
[lemma="kot"	&	e_deprel="nsubj"]

• Won’t	findWszystkie koty są powiadomione [deprel="nsubj:pass"]
[lemma=“kot"	&	deprel="nsubj.*"]

Pułapki
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Thanks to	many	are	due for the idea,	design	and	implementation of the metrics:	
44

● Olga	Nádvorníková	(2021–)	*

● Martin	Vavřín	(2021–2022)	**

● Bohumil	Šimčík	(2023–)	**

● Michal	Křen	and	Michal	Škrabal	**

● Jiří	Milička	(metrics of lexical diversity)	**
*	Institute	of Romance	Studies

**	Institute	of the Czech	National Corpus



What is syntactic complexity?

…	syntactic complexity in	language is related to	the number,	
type,	and	depth of embedding in	a	text	…	(Beaman 1984:	45)

…	can be determined by:	

• number and	variability	of clauses

• their hierarchy	within the sentence



Simplifying complexity

● Complexity	is	multi-dimensional,	thus	more	metrics	should	be	
combined	(Biber,	Larsson	&	Hancock	2023).	

● Metrics	are	specific to	genre	and	language.	

● We	aim	at	absolute (objective)	complexity;	rather	than	relative	
(subjective,	reader-oriented,	measuring	processing	load,	readability)	
(Brunato and	Venturi	2022:	1,	Szmrecsanyi and	Kortmann 2012:	10).



Research of complexity in	a	wider context

• syntactic complexity (e.g.	Ferreira:	1991;	Givón:	1991;	Szmrecsanyi:	2004,	
complexité syntaxique De	Clercq 2016	aj.)

• cognitive complexity (e.g.	Mondorf:	2003;	Givón:	1991;	Rohdenburg:	1996)
• clause complexity (e.g.	Kuboň:	2001)
• linguistic complexity (e.g.	Schleppegrell:	1992)
• structural complexity (e.g.	Givón:	1991;	Arnold	et	al.:	2000)
• grammatical /	syntactic weight (e.g.	Wasow:	1997;	Wasow and	Arnold:	
2003)

• information density (Fabricius-Hansen 1999	aj.)



What can be done	with syntactic complexity
a)	Language development	(Givón 2009:4)	
d)	Monolingual studies (Mačutek,	Čech	&	Milička	2019),	propositions relatives
(Hudelot 1980),	Biber,	Larsson &	Hancock	2023	(English),	etc.		
c)	Contrastive studies:	clause-linking (Lehmann 1988),	clause-combining (Cosme
2006,	etc.),	information packaging (Solfjeld 1996,	Fabricius-Hansen 1999),	shared task
UD	(Berdicevskis et	al.	2018,	etc.),	
f)	Translation studies:	Izquierdo &	Marco	2000,	Canavese & Mori 2021;	comparable
or parallel corpora (translation universals – simplification,	normalisation,	etc.)
b)	Register variation:	spoken/written (Beaman 1984	etc.),	academic:	Biber &	Gray
2017,	etc..
e)	Typology:	Levshina 2019,	2021	– Leipzig Corpora Collection (comparable,	UD)
g)	Readability:	Kincaid et	al.	1975,	Dell’Orletta et	al.	2011,	Gruszczyński &	
Ogrodniczuk 2015	Jasnopis.	
h)	Language acquisition,	proficiency assessment (L1	et	L2),	Lu 2010,	etc.



Linguistic Profiling Tool (UD) http://linguistic-
profiling.italianlp.it/

130 profiling features, 
(Brunato et al., 2020) 
ItaliaNLP Lab, Pisa

http://linguistic-profiling.italianlp.it/
http://linguistic-profiling.italianlp.it/


Metrics	of	syntactic		complexity	and	lexical	diversity
Syntactic	complexity
by	syntactic	category:
• clauses
• noun	phrases

by	tree	dimension:
• vertical	(no.	of	embeddings)
• horizontal	(no.	of	words)

Lexical	diversity
no.	of	lexical	types	in	a	moving	window	1000	tokens	wide:
• word	forms
• lexemes

50



Metrics as	metadata	

Attributes of <text>:
<text
author=Čapek,	Josef
title=Povídání	o	pejskovi	a	kočičce
maxNPLengthAvg=2.65
maxNPDepthAvg=1.02
subRatioAvg=1.72
maxTreeDepthAvg=0.89
sLengthAvg=14.08
mdd=2.69
lexDivWord=463.83
lexDivLemma=304.68		…	>

51

Attributes of <s> (sentence):
<s
id=cs:Capek-O_pejskovi_a_koc:0:28:1

maxNPLength=3
maxNPDepth=1
subRatio=2.0
maxTreeDepth=1
sLength=9
mdd=2.75		>

Jak	tak szli,	dżdżownica otrząsnęła się ze	swojego przerażenia.



View >	KWIC/Sentence
View >	Corpus-specific settings >	Structures:	<text>,	<s>



Sentence-level	complexity metrics
53

Noun phrase Sentence

horizontal
dimension

maxNPLength
maximum	length

sLength
sentence	length in	words

subRatio
subordination ratio

vertical
dimension

maxNPDepth
maximum	depth maxTreeDepth

maximum	tree depth

cognitive
load

mdd
mean dependency distance



What is a	noun phrase?	
54

● Subtree with NOUN,	PNOM,	PRON
as	the head

● Every conjunct separately
● Ignoring:	punctuation,	
conjunction

● Nominal predicate?	Part	of the NP	
(nmod:	provázek	na	zašití	kalhot),	
not	of the whole predicate (nsubj,	
cop:	Vždyť	to	byl	…)

Przecież to	był sznurek do	zszycia spodni!



Noun phrase – complexity metrics
55

MaxNPLength:
● no.	of words in	the longest NP
● provázek	na	zašití	kalhot
● =	4

MaxNPDepth:
● maximum	no.	of embeddings in	any	NP
● provázek…	0
● zašití	…	1
● na	…	2
● kalhot	…	2
● =	2

1

0

2 2maxNPDepth



Sentence-level	complexity metrics
56

Noun phrase Sentence

horizontal
dimension

maxNPLength
maximum	length

sLength
sentence	length in	words

subRatio
subordination ratio

vertical
dimension

maxNPDepth
maximum	depth maxTreeDepth

maximum	tree depth

cognitive
load

mdd
mean dependency distance



What is a	sentence?
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(Subordinate)	clause,	even non-finite:
● csubj – subject clause
● ccomp – complement clause
● xcomp – open	predicate (predicative

complement)
● advcl – adverbial clause
● acl – attribute clause

T-unit:
● main clause including all dependent

clauses (Hunt 1965)
● each main conjunct clause,	including all

dependent clauses,	is one T-unit

Kočička se chvíli dívala , jak si pejsek s kluky hraje na honěnou , a dostala také chuť si zahrát .
Kotka przez chwilę patrzyła,	jak	piesek bawi się z	chłopcami w	berka,	i również nabrała ochotę,	żeby się pobawić.



Sentence	– complexity metrics
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sLength:
● no.	of words in	the sentence
● punctuation is ignored

MaxTreeDepth:
● maximum	number of embedded clauses in	the sentence
● coordination is skipped

subRatio:
● subordination ratio
● (no.	of T-units +	no.	of clauses)	/	no.	of T-units



Sentence
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maxNPDepth=2 subRatio=2.0 sLength=18 

maxNPLength=3 mdd=2.71 maxTreeDepth=1

Kočička se chvíli dívala , jak si pejsek s kluky hraje na honěnou , a dostala také chuť si zahrát .
Kotka przez chwilę patrzyła,	jak	piesek bawi się z	chłopcami w	berka,	i również nabrała ochotę,	żeby się
pobawić.

0

01

1

No.	of T-units =	2
No.	of clauses =	2
subRatio =	(2 +	2)	/	2 =	2

maxTreeDepth

maxTreeDepth



maxNPDepth=1 subRatio=4.0 sLength=18 maxNPLength=2 
mdd=2.06 maxTreeDepth=3

0

1

2

3 maxTreeDepth

No.	of T-units =	1
No.	of clauses =	3
subRatio =	(1 +	3)	/	1 =	4

Ta	rymowanka spodobała się kotce jeszcze bardziej niż ta	pierwsza,	którą mówili chłopcy,	gdy odliczali się do	berka.



Sentence-level	complexity metrics
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Noun phrase Sentence/Clause

horizontal
dimension

maxNPLength
maximum	length

sLength
sentence	length in	words

subRatio
subordination ratio

vertical
dimension

maxNPDepth
maximum	depth maxTreeDepth

maximum	tree depth

cognitive
load

mdd
mean dependency distance



Sentence	– cognitive load
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mdd:
● Mean Dependency Distance	

(Yan	&	Li,	2019;	Mačutek et	al.,	2021)

● Average head-daughter distance

● Punctuation is ignored

● calculation (n	=	8	…	no.	of words in	sentence)

DDi =	|	IDi – headi |	

DD =	∑	i	=	0	to	nDDi
mdd =	DD /	(n – 1)

● DD =	12	

mdd =	12	/	7	≅ 1,71

Pilotní verzi se podařilo zprovoznit	 teprve minulý čtvrtek

ID	(=	i) 1 2 3 4 5 6 7 8

headi 2 5 4 0 4 8 8 5

DDi 1 3 1 0 1 2 1 3

Wersję pilotażową udało się uruchomić dopiero w	zeszły czwartek.



Comparison:	subRatio *	sLength *	mdd



<s	maxTreeDepth="0"	&	sLength <=	"10"	/>
View	>	Corpus-specific	settings	>	References	>	s.sLength



[deprel="conj"	&	p_deprel="nsubj.*"]	
within
<s	maxTreeDepth="0"	&	sLength <=	"10"	/>



Text-level	complexity metrics
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Noun phrase Sentence

horizontal dimension maxNPLengthAvg
averagemaximum	length

sLengthAvg
average length in	no.	of words

subRatioAvg
average subordination ration

vertical dimension
maxNPDepthAvg

averagemaximum	depth maxTreeDepthAvg
averagemaximum	tree depth

cognitive load mdd
mean dependency distance



Text-level	metrics of lexical diversity
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● A	variant	of type-token	ratio

● Number of different types in	a	moving window 1000	tokens wide

● Undefined if the text	is shorter than 1000	tokens

● Average number of different word forms: lexDivWord

○ cs:	421–732,	en:	350–563

● Average number of different lexemes:	 lexDivLemma

○ cs:	279–629,	en:	281–494



Displaying text-level	metrics,	
downloading results

<text>

View >	Corpus-specific settings >	References >	
text.id,	text.wordcount,	text.lexDivWord,	…

Apply View Options

Save >	CSV/XLSX



Outline
1. About InterCorp

2. Universal	Dependencies (UD)

3. InterCorp with UD

4. Metrics of syntactic complexity and	lexical diversity

5. Using the metrics

6. Perspectives,	questions,	discussion



What	is	it	good	for?

• Teaching L1/L2

• Filtering	corpus	examples
• Building	subcorpora	for self-study
• TODO:	evaluation	of	learner	texts	online

• Contrastive	/	typological	research	of	multiple	languages
• Translatological	research
• Research	of	text	types variability

• Comparison of metrics for sentences,	texts,	text	types,	languages
• Correlation and	comparison of metrics



SubRatio a	maxTreeDepth

FR cs
Au même moment, un 
coup de revolver partit du 
second et le chien se 
retourna comme 
une crêpe, agitant
violemment ses pattes 
pour se renverser enfin sur le 
flanc, secoué par de longs 
soubresauts. 
(A. Camus, La Peste)

[…]  when a revolver barked
from the third-floor window. 
// The dog did a somersault
like a tossed pancake, 
lashed the air with its legs, 

and floundered on to its side, 
its body writhing in long 
convulsions. 
(transl. S. Gilbert)

V té chvíli však vyšla z 
druhého patra rána a 
pes se otočil jako 
čamrda, prudce zatřepal
packami, 

svalil se na zem a 
dodělal v škubavých 
křečích. 
(transl. M. Tomášková)

Sub.ratio = 2.5 ((2+3)/2)
Max.Tree.Depth = 3

Sub.ratio = 1.33 ((3+1)/3)
Max.Tree.Depth = 1

Sub.ratio = 1 (5/5)
Max.Tree.Depth = 0



MAX:	1.	text.maxNPDepthAvg,	2.	text.maxNPLengthAvg



Text-level	metrics (NP)

text.maxNPDepthAvg
text.maxNPLengthAvg

Any	relation with
coordinated relative
clauses?

[deprel="conj"	&	
p_deprel="acl:relcl"]



Text-level	metrics

text.subRatioAvg
text.maxTreeDepthAvg

MAX	for a	language?
• Source	language?
• Author?
• Text	type?	(fiction,	non-fiction,	poetry,	
drama…)







mdd – mean dependency distance	(MAX)



lexDivLemma – lexical diversity	(MAX)



Lexical diversity	– lexDivLemma (MIN)



Explaining	the	differences

Stylistic:
les disparités opposant [deprel=acl] les classes populaires et les classes moyennes
rozdíly mezi [deprel=case] lidovou a střední vrstvou

Normalization:
J’ai bu. J’ai eu alors envie de fumer.
Vypil jsem ji a dostal jsem chuť si zakouřit.

Differences in annotation:
next slide…



FR	participles [deprel=acl]	…	+clause
FR:	
des	formes dérivées [deprel=acl]	des	
idées suprêmes du Bien

EN like FR:
forms derived [deprel=acl]	from the
utmost ideas of Good

PL like FR	and	EN:
argumenty	przytoczone [deprel=acl]	
przez Platona

CS	participles [deprel=amod]	…	–clause

Categorial differences (linguistic
traditions)

CS:
formy	odvozené	[deprel=amod]	od	
nejzazší	ideje	Dobra

argumenty	odvozené	[deprel=amod]	z	
Platónova	naturalismu

CONSEQUENCE:	false	differences	in	subRatio.	BUT:	only	5%	clauses	are	acl.
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● Documentation (wiki)

● Whole corpus	(all text	types)

● Workshop	on	Biennial of Czech	Linguistics (17–20	Sep 2024)

● Fixing bugs – please report

● Contrastive /	typological research

Perspectives – what next?



https://podpora.korpus.cz/projects/poradna

https://podpora.korpus.cz/projects/poradna




remercie
root
VERB

vous
iobj
PRON

attention
oblig:arg
NOUN

de
case
ADP

.
punct
PUNCT

je
nsubj
PRON

votre
det
DET



Pytania

Dyskusja ?
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