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Link to this presentation

• https://drive.google.com/file/d/1PE87
XSeWwe8pBqLMA5cJUZgLnLvYKB3-
/view?usp=sharing

• https://shorturl.at/SbfPP

https://drive.google.com/file/d/1PE87XSeWwe8pBqLMA5cJUZgLnLvYKB3-/view?usp=sharing
https://drive.google.com/file/d/1PE87XSeWwe8pBqLMA5cJUZgLnLvYKB3-/view?usp=sharing
https://drive.google.com/file/d/1PE87XSeWwe8pBqLMA5cJUZgLnLvYKB3-/view?usp=sharing
https://shorturl.at/SbfPP


Outline

1. Linguistic variation within and across languages

2. Metrics of syntactic complexity and lexical diversity

3. The data: InterCorp – a multilingual parallel corpus

4. Accessing the annotation via search interface

5. Using the metrics

6. Perspectives, questions, discussion

7. References



Why study variation?

• Languages differ ☺
• Dialects? 
• Language development?

• Within a language:
• genres, registers (Czech, Arabic, Japanese, Javanese)
• chat vs. formal address, spoken vs. written, L1 vs. L2, original vs. translated, …
• also within a single text

• Variation at all levels

• Useful for: 
• L1, L2 learning 
• language technology
• sociolinguistics, psycholinguistics, language disorders, forensic linguistics 
• linguistic typology, translation studies
• linguistics in general 



Some ways to explore variation

• Linguistic complexity

• Lexical diversity



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 (or other constituents) 

• their hierarchy within the sentence



Simplifying complexity

● Complexity is multi-dimensional, thus more metrics should be 

combined (Biber, Larsson & Hancock 2023). 

● Metrics are sensitive to genre and language. 

● Metrics assume (morpho)syntactic annotation, consistent across 

languages

☞
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 (Ferreira 1991; Givón 1991; Szmrecsanyi 2004; De Clercq 2016; …)

• cognitive complexity (Mondorf 2003; Givón 1991; Rohdenburg 1996; …)

• clause complexity (Kuboň 2001; …)

• linguistic complexity (Schleppegrell 1992; …)

• structural complexity (Givón 1991; Arnold et al. 2000; …)

• grammatical / syntactic weight (Wasow 1997; Wasow & Arnold 2003; ...)

• information density (Fabricius-Hansen 1999; …)



Why? Studying syntactic complexity is useful for:

• Language development (Givón 2009:4) 

• Monolingual studies (Mačutek, Čech & Milička 2019; Hudelot 1980; Biber, Larsson & 
Hancock 2023; …)

• Contrastive studies clause-linking (Lehmann 1988), clause-combining (Cosme 2006, …), 
information packaging (Solfjeld 1996, Fabricius-Hansen 1999), UD shared tasks
(Berdicevskis et al. 2018, …) 

• Translation studies (Izquierdo & Marco 2000; Canavese & Mori 2021); comparable or
parallel corpora (translation universals – simplification, normalisation, …)

• Register variation spoken/written (Beaman 1984; …), academic (Biber & Gray 2017; …)

• Typology (Levshina 2019, 2021 – Leipzig Corpora Collection, comparable, UD)

• Readability (Kincaid et al. 1975; Dell’Orletta et al. 2011; Gruszczyński & Ogrodniczuk

2015 Jasnopis). 

• Language acquisition, proficiency assessment – L1 & L2 (Lu 2010; …)



Lexical diversity

• The more varied vocabulary a text possesses, the higher lexical diversity. 
For a text to be highly lexically diverse, the speaker or writer has to use 
many different words, with little repetition of the words already used. 
(Johansson 2008: 62) 

• Type-token ratio (TTR): but longer texts give lower TTR and vice versa
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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

Universal Dependencies (UD)

https://universaldependencies.org

13Powinieneś
był pomyśleć
o kocie i domu.

https://universaldependencies.org/


Linguistic categories in UD

● 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

14

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

https://universaldependencies.org/u/dep/index.html
https://universaldependencies.org/u/pos/index.html
https://universaldependencies.org/u/feat/index.html
https://wiki.korpus.cz/doku.php/en:pojmy:ud


Profiling-UD http://linguistic-profiling.italianlp.it/ 130 profiling features

(Brunato et al., 2020)

ItaliaNLP Lab, Pisa

A tool for computing metrics on line:

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


Metrics of syntactic complexity and lexical diversity

in InterCorp v16ud
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

16

More about the metrics in InterCorp:
https://wiki.korpus.cz/doku.php/en:pojmy:syntakticka_komplexita

https://wiki.korpus.cz/doku.php/en:pojmy:syntakticka_komplexita


Sentence length across languages

Scatterplot of average sentence length

On 6 fiction texts in 12 languages
fr Il est arrivé à la maison. (6 words) 

cs: Přišel domů. (2 words) 

ja : tokenization

fiction: style matters

17



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  … >

18

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.



Sentence-level complexity metrics
19

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? 

20

● 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

21

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

Przecież to był sznurek do zszycia spodni!



Sentence-level complexity metrics
22

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



Sentence – complexity metrics

23

sLength:
● no. of words in the sentence
● punctuation is ignored

MaxTreeDepth:
● maximum number of clausal embeddings in the sentence
● coordination is skipped

subRatio:
● subordination ratio

● (no. of T-units + no. of clauses) / no. of T-units



What is a sentence?
24

(Subordinate) clause, also 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 clause conjunct counts

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.



Counting subRatio and maxTreeDepth
25

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.



SubRatio and maxTreeDepth at work

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. 

(Albert Camus La Peste)

W tej samej chwili padł strzał

z rewolweru z drugiego piętra i 

pies jak naleśnik przewrócił się

na drugą stronę; ruszał

gwałtownie łapami, aż w końcu

upadł na bok i długo jeszcze

wstrząsały nim drgawki

(transl. Joanna Guze)

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 = 1.67 ((3+2)/3)

Max.Tree.Depth = 1

Sub.ratio = 1 (5/5)

Max.Tree.Depth = 0





Sentence-level complexity metrics
29

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
30

mdd:
● Mean Dependency Distance (Yan & Li, 2019; Mačutek

et al., 2021; Alemany-Puig & Ferrer-i-Cancho 2024)

● Average head-daughter distance

● Punctuation is ignored

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

DDi = | IDi – headi | 

DD = ∑ i = 0 to n DDi

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.



Text-level complexity metrics
31

Noun phrase Sentence

horizontal dimension
maxNPLengthAvg

average maximum length

sLengthAvg
average length in no. of words

subRatioAvg
average subordination ration

vertical dimension
maxNPDepthAvg

average maximum depth maxTreeDepthAvg
average maximum tree depth

cognitive load
mdd

mean dependency distance



Lexical diversity

32

● Only text-level

● 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
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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 (language-specific linguistic annotation) 

• 2024:  v16ud (linguistic annotation based on Universal Dependencies) 

• 62 languages, including 47 UD-annotated

• 5.4 billion words

• Also as monolingual subcorpora

• Polish: 227 mil. words, incl. 27 mil. words in 328 fiction texts

34



➢ InterCorp v16ud

without login 
OR 
with institutional login (Shibboleth) 
OR
with login & pw: ud16test

1. Go to: korpus.cz

2. Click on: KonText

3. Click on: syn2020 > All corpora

4. Select/Type in: InterCorp v16ud - Polish

Access to:

http://www.korpus.cz/


[lemma="Czech"]



37

(< 0.5%)

397 mil. words
61 mil. sentences



38

227 mil. words
41 mil. sentences



Number of words in millions:

en 370, es 305, pt 281, fr 259, ro 237, pl 227, 

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



40

Languages in 
InterCorp 16ud 

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 Upper Sorbian Urdu Vietnamese

In preceding releases: 

language-specific linguistic annotation

With
annotation

in 16ud

Without
annotation in 

16ud

Includes
fiction

More than
15 texts in the

core



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

• On InterCorp v16ud: 
https://wiki.korpus.cz/doku.php/en:cnk:intercorp:verze16ud

• 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:cnk:intercorp:verze16ud
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


Universal in Dependencies 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 

Powinieneś był
pomyśleć
o domu i kocie.



UD in InterCorp – syntactic sugar
44

(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"]
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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?



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=



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 find Wszystkie koty są powiadomione [deprel="nsubj:pass"]

[lemma="kot" & deprel="nsubj.*"]

Pułapki



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

To view the sentence metrics



<s maxTreeDepth="0" & sLength <= "10" />

View > Corpus-specific settings > References > s.sLength

To find short and easy sentences



[deprel="conj" & p_deprel="nsubj.*"] 

within

<s maxTreeDepth="0" & sLength <= "10" />

To find something
in short and easy sentences



To display text-level metrics
& to download results

<text> []

View > Sentence

View > Corpus-specific settings > References > 

text.id, text.wordcount, text.lexDivWord, …

Apply View Options

Save > CSV/XLSX
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What are the metrics good for?

• Contrastive / typological research of multiple languages

• Translation studies

• Research of text types variability

• Comparison of metrics for sentences, texts, text types, languages

• Correlation and comparison of metrics

• Applications

• Readability assessment

• Text simplification

• Teaching L1/L2

• Filtering corpus examples

• Building subcorpora for self-study

• TODO: learner texts assessment



Author Title text type
src
lang. word count lexDivword lexDivword#

lexDivLe
mma

lexDivLe
mma#

Umowy nonfict pl 13,076 506.12 1 347.93 1

Milne, Alan Alexander Chatka Puchatka fiction en 23,833 509.12 2 367.87 2

Milne, Alan Alexander Fredzia Phi-Phi fiction en 18,864 513.88 3 374.46 3

Dousková, Irena Bądźżesz fiction cs 38,058 521.26 4 386.24 4

Lindgren, Astrid Braciszek i Karlsson … fiction sv 22,346 544.38 6 400.94 5

Hajduk-Veljkovićowa, L. Dolina nad rzeką children hs 2,527 578.56 29 405.26 6

umowy other cs 3,781 527.21 5 409.15 7

Heisenberg, Werner Fizyka i filozofia nonfict de 54,966 582.07 34 411.54 8

Grynberg, Henryk Żydowska wojna fiction pl 19,623 566.63 14 415.40 9

De Saint-Exupéry, Antoine Mały Książę fiction fr 11,041 576.82 25 417.68 10

Hawking, Stephen William Krótka historia czasu … nonfict en 44,042 582.82 35 422.74 11

Fuks, Ladislav Wariacje … fiction cs 118,414 555.92 10 424.35 12

Schmidt, Annie M.G. Minu fiction nl 27,563 577.60 27 424.74 13

Hemingway, Ernest Wyspy na Golfsztormie fiction en 116,795 575.91 24 425.92 14

Hemingway, Ernest Komu bije dzwon fiction en 138,861 573.36 19 426.51 15

Stachura, Edward Siekierezada fiction pl 56,242 553.42 8 426.62 16

Carroll, Lewis Alicja w Krainie Czarów fiction en 20,848 554.19 9 427.30 17

Gombrowicz, Witold Trans-Atlantyk fiction pl 36,945 552.76 7 427.83 18

Carroll, Lewis Alicja po tamtej stronie … fiction en 25,774 558.36 11 428.72 19

Kafka, Franz Zamek fiction de 103,195 559.19 12 429.24 20

Grynberg, Henryk Zwycięstwo fiction pl 29,295 584.02 38 429.53 21

Polish texts with minimal lexDivLemma – Maximum: Nabokov’s Lolita (615.81)



Polish texts with maximal subRatio – Minimum: Krynicky’s Kamień, Szron (1.22) 

Author Title text type
src
lang.

word 
count

subRatiosubRatio#
maxNP
Length

maxNPL
ength#

maxNP
Depth

maxNP
Depth#

García Márquez, G. Jesień patriarchy fiction es 69,716 7.57 348 96.28 348 8.38 348

Proust, Marcel W poszukiwaniu straconego czasu fiction fr 132,689 3.73 347 9.52 339 2.90 330

Hrabal, Bohumil Zbyt głośna samotność fiction cs 25,166 3.15 346 20.75 347 3.88 347

Saramago, Jose Baltazar i Blimunda fiction pt 109,534 3.06 345 14.50 346 3.27 340

Heisenberg, W. Fizyka i filozofia nonfict de 54,966 3.00 344 9.54 340 3.37 343

Lorenz, Konrad Tak zwane zło nonfict de 81,019 2.97 343 11.28 343 3.57 346

Hrabal, Bohumil Kim jestem fiction cs 13,831 2.95 342 12.79 345 2.93 332

Popper, Karl Społeczeństwo otwarte 2 nonfict en 91,720 2.91 341 9.00 335 3.07 336

Pamuk, Orhan Czarna księga fiction tr 143,389 2.90 340 8.48 325 2.69 324

Schaff, Adam Wstęp do semantyki nonfict pl 88,468 2.89 338 10.96 342 3.49 345

Watson, James D. Podwójna spirala … nonfict en 38,630 2.89 339 8.56 327 3.31 341

Foucault, Michel Słowa i rzeczy. Archeologia nauk.. nonfict fr 122,782 2.86 336 11.35 344 3.43 344

García Márquez, G. Miłość w czasach zarazy fiction es 122,185 2.86 337 9.63 341 3.08 337

Kuczok, Wojciech Gnój fiction pl 34,022 2.82 335 6.61 300 1.96 272

Popper, Karl Społeczeństwo otwarte 2 nonfict en 66,094 2.79 333 8.45 324 2.97 333

Lem, Stanisław Głos Pana fiction pl 51,644 2.79 334 8.57 329 2.93 331



Author
Krynicki, 
Ryszard

Heisenberg, 
Werner

Hawking, 
Stephen W.

Schaff, Adam
Hrabal, 
Bohumil

Redliński, 
Edward

Sofokles
Hrabal, 
Bohumil

Title Kamień, szron
Fizyka i
filozofia

Krótka historia
czasu

Wstęp do 
semantyki

Różowy
kawaler

Awans Antygona
Obsługiwałem
angielskiego…

text type fiction nonfiction nonfiction nonfiction fiction fiction drama fiction

source lang. pl de en pl cs pl cs

word count 3,598 54,966 44,042 88,468 36,096 31,066 8,118 63,134

lexDivword 723.26 582.07 582.82 584.93 561.98 689.45 667.19 581.10

lexDivword# 348 34 35 41 13 341 306 30

lexDivLemma 599.96 411.54 422.74 430.04 445.20 577.87 514.04 463.65

lexDivLemma# 347 8 11 23 36 343 253 74

subRatio 1.22 3.00 2.76 2.89 2.31 1.65 1.27 2.50

subRatio# 1 344 332 338 297 61 2 317

maxTreeDepth 0.20 1.58 1.49 1.43 1.13 0.60 0.28 1.51

maxTrDepth# 1 341 335 327 287 43 3 337

sLength 4.32 20.57 19.71 22.37 28.26 8.84 5.09 28.84

sLength# 1 324 315 333 342 62 2 343

mdd 1.86 2.45 2.39 2.57 5.78 2.30 1.92 3.11

mdd# 1 230 199 270 342 140 2 329

maxNPLength 2.37 9.54 7.95 10.96 8.93 2.64 2.26 8.60

maxNPLength# 4 340 320 342 333 19 2 330

maxNPDepth 0.91 3.37 3.03 3.49 2.38 1.03 0.87 2.54

maxNPDepth# 4 343 334 345 310 21 2 317

STDEV on # 159.94 143.83 138.52 138.16 137.72 136.87 129.16 128.99

Polish texts with the most varied metrics # … rank 1–348 



Collection words lexDivWord lexDivLemma sLength subRatio maxTreeDepth maxNPLength maxNPDepth mdd

Core-nonfict 754 K 613.7 460.1 20.825 2.743 1.407 9.385 3.192 2.509

Core-fiction 27,056 K 632.2 499.6 11.498 1.896 0.833 4.162 1.523 2.355

Core-misc 283 K 622.9 471.6 12.263 1.981 0.881 4.978 1.892 2.266

Acquis 19,482 K 481.4 350.6 13.373 2.035 0.714 7.737 2.681 2.622

Bible 576 K 537.0 387.8 12.695 1.724 0.727 4.479 1.725 2.397

Europarl 12,662 K 607.5 447.2 18.340 2.643 1.309 9.387 3.283 2.322

PressEurop 2,367 K 659.8 520.6 14.632 2.143 0.957 7.092 2.645 2.334

Subtitles 164,059 K 602.1 441.5 4.556 1.324 0.319 1.855 0.717 1.832

Core-nonfict 4,618 K 466.7 412.4 22.976 2.623 1.292 10.373  2.893 2.793

Core-fiction 36,519 K 466.2 403.2 14.159 2.107 0.945 5.371 1.689 2.576

Core-misc 778 K 455.8 393.7 15.091 2.160 0.967 6.561 1.987 2.557

Acquis 23,062 K 346.1 307.3 20.073 2.193 0.806 11.086 2.912 3.176

Bible 727 K 354.0 296.2 17.458 2.166 1.051 6.271 2.125 2.608

Europarl 15,593 K 411.9 362.9 23.743 2.692 1.402 11.274 3.135 2.736

PressEurop 2,663 K 485.4 431.4 18.016 2.286 1.033 8.828 2.614 2.689

Subtitles 267,843 K 445.1 362.4 5.491 1.401 0.372 2.273 0.811 2.067

Syndicate 5,272 K 494.2 438.7 20.792 2.447 1.186 9.516 2.843 2.733

Polish

English

Language or text type? Weighted means for Polish and English



Principal Component Analysis on sentence samples to find correlations between metrics

Polish French



Principal Component Analysis on sentence samples to find correlations between metrics

Polish Japanese



Structure and tokenisation of Japanese
68



Scatter plot: 
subRatio of Polish (x) 
and Czech (y) texts 
with Polish, Czech or 
other source language



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

7. References



Explaining the differences

Stylistic:
les disparités opposant [deprel=acl] les classes populaires et les classes moyennes

rozdíly mezi [deprel=case] lidovou a střední vrstvou

różnice między warstwą ludową a średnią

Normalization:
J’ai bu. J’ai eu alors envie de fumer.

Vypil jsem ji a dostal jsem chuť si zakouřit.

Wypiłem ją i nabrałem ochoty zapalić.

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.



PCA of 6 texts in 12 languages

• subRatio, maxTreeDepth, 
maxNPdepth & -length vs
s_length & mdd

• mdd higher in ja and de
(SOV?)

TODO:

• Larger, more varied sample

• More representative in 
terms of languages, language
families and text types

73



● More reliable statistics

● More explanations

● Metrics as a web service

Perspectives – what next?



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

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