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Why study variation?

- Languages differ ©
- Dialects?
- Language development?

Within a language:
- genres, registers (Czech, Arabic, Japanese, Javanese)
- chatvs. 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
e Complexity is multi-dimensional, thus more metrics should be
combined (Biber, Larsson & Hancock 2023).

e Metrics are sensitive to genre and language.

e Metrics assume (morpho)syntactic annotation, consistent across
languages

5

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; Givén 1991; Szmrecsanyi 2004; De Clercq 2016; ...)
cognitive complexity (Mondorf2003; Givon 1991; Rohdenburg 1996; ...)

clause complexity (Kuboii 2001; ...)

linguistic complexity (Schleppegrell 1992; ...)

structural complexity (Givén 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 (Givon 2009:4)

* Monolingual studies (Macutek, Cech & Mili¢ka 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; Gruszczynski & 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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Q .. ,
: Powinienes 1
<root>
Syntactic structure g byt pomyslec
Powinien o kocie i domu.
e Single level (surface syntax root
gle level ( yntax) VERS v
e Every sentence as a dependency tree b
es

_ _ byt  pomyslec
e Every word has its node and dependency relation aux:clitic aux  xcomp punct

AUX AUX VERB PUNCT

e There are no empty nodes )

e Multi-word tokens are split kocie
obl:arg

e Function words depend on content words [ NOUN

°

e Non-initial conjuncts depend on the initial conjunct 0 domu
case| / conj
ADP |/ NOUN
Universal Dependencies (UD) i
cc

https://universaldependencies.org CCONJ



https://universaldependencies.org/

Linguistic categories in UD

e 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

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

A tool for computing metrics on line:

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

(Brunato et al., 2020)
ItaliaNLP Lab, Pisa

Old french
Old russian
Persian Jcument + [ Precanman tad Tavt E
Polish E
Paste a Text
Portuguese

Paste your text here

(=] .3 [=]


http://linguistic-profiling.italianlp.it/
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Metrics of syntactic complexity and lexical diversity
in InterCorp vlé6ud

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 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

fr Il est arrivé a la maison. (6 words) Scatterplot of average sentence length

cs: Prisel domii. (2 words) On 6 fiction texts in 12 languages

ja : tokenization

25 -

csdeenes fi fr hr it ja no

fiction: style matters

O -

r'u
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Metrics as metadata

Attributes of <text>:

<text

author=Capek, Josef
title=Povidani o pejskovi a kociCce
maxNPLengthAvg=2.65
maxNPDepthAvg=1.02

subRatioAvg=1.72 *

maxTreeDepthAvg=0.89 +— maxTreeDepth=1

sLengthAvg=14.08 -
mdd=2.69 -
lexDivWord=463.83

lexDivLemma=304.68 ... >

18

L?I_“ ‘_r'o ’ . s
| POVIDAN!I

0 PEJSKOVI A KOCICCE

Jak tak szli, dzdzownica otrzgsneta
sie ze swojego przerazenia.

T T

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

w——Y

Jak tak $li , deStovka se ze svého leknuti vzpamatovala .

'_
<root>

maxNPLength=3
maxNPDepth=1
subRatio=2.0

vzpamatoval;
root

sLength=9 VERB N
mdd=2.75 > 8li destovka se leknuti
advcl nsubj expl:pv obl:arg punct
VERB NOUN PRON NOUN PUNC

Jak tak
mark advmod punct
SCONJ ADV PUNCT

ze svého
case det
ADP DET



Sentence-level complexity metrics

# Noun phrase Sentence
_ sLength
horizontal maxNPLength sentence length in words
dimension maximum length
subRatio
subordination ratio
vertical maxNPDepth
dimension maximum depth maxTreeDepth
maximum tree depth
cognitive mdd
load mean dependency distance




What is a noun phrase?

Subtree with NOUN, PNOM, PRON
as the head

Every conjunct separately

Ignoring: punctuation,
conjunction

Nominal predicate? Part of the NP
(nmod: provazek na zasiti kalhot),
not of the whole predicate (nsubj,
cop: Vzdyt to byl ...)

20

Vzdyt to byl provazek na zasiti kalhot !

O
<root>

provazek
root
NOUN

Vzdyt to byl zasiti !
cc nsubj cop nmod  punct
CCONJ DET AUX / NOUN PUNCT

b

na kalhot
case nmod
ADP NOUN

Przeciez to byt sznurek do zszycia spodni!
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Noun phrase - complexity metrics

- , virr '
MaxNPLength: Vzdyt to byl provazek na zasiti kalhot !
e no. of words in the longest NP =
® provazek na zasiti kalhot 0
o =4 provazek
root
NOUN
MaxNPDepth: ¥ 1
¢ maximum no. of embeddings in any NP Vadyt to byl jzast |
crok 0 cc nsubj cop nmod  punct
® provazex ... CCONJ DET AUX / NOUN PUNCT
® zasiti...1 maxNPDepth b
e na.. 2 na kalhot
case nmod
e kalhot ... 2 ADP NOUN
o =2

Przeciez to byt sznurek do zszycia spodni!



Sentence-level complexity metrics

‘ Sentence

sLength

hf)rizontal sentence length in words
dimension
subRatio
subordination ratio
vertical
dimension maxTreeDepth
maximum tree depth
cognitive mdd
load mean dependency distance




Sentence - complexity metrics

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

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

subRatio:
® subordination ratio

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

23
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' ? : .
What is a sentence: (Subordinate) clause, also non-finite:

T-unit: e csubj - subject clause

e main clause including all dependent e ccomp - complement clause
clauses (Hunt 1965) e xcomp - open predicate (predicative
e each main clause conjunct counts complement)

e advcl - adverbial clause

e acl - attribute clause
divala

root
VERB

Koc€icka se chvili hraje dostala
nsubj expl:pv obl ccomp conj punct
NOUN PRON NOUN VERB \ 1IstRE!v PUNCT

jak si pejsek / kluky honénou také chut
punct mark expl:pv nsubj obl / obl punct cC advmod obj
PUNCT SCONJ PRON NOUN NOUN' NOUN PUNCT CCONJ ADV NOUN
d d ®
S na zahrat
case case acl
ADP ADP VERB

Kocicka se chvili divala, jak si pejsek s kluky hraje na honénou, a dostala také chut’ si zahrat. o
Kotka przez chwile patrzyta, jak piesek bawi si¢ z chtopcami W berka, | rowniez nabrata ochote, 7eby sie pobawic. expl:pv

Bkl
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Counting subRatio and maxTreeDepth

No. of T-units = 2
No. of clauses = 2 .
maxNPDepth=2 subRatio=2.0 sLength=18

subRatio=(2+2)/2=2
0 maxNPLength=3 mdd=2.71 maxTreeDepth=1

divala
root
VERB maxTreeDepth
Kocicka se chvili hraje dostala
nsubj expl:pv obl ccomp conj punct
NOUN PRON NOUN VERB\. VERB PUNCT
, jak si pejsek / kluky honénou také chut
punct mark expl:pv nsubj 7 obl obl punct ccC advmod obj
PUNCT SCONJ PRON NOUN NOUN' NOUN PUNCT CCONJ ADV NOUN

maxTreeDepth

s na zahrat

case case acl

ADP ADP VERB
KocCi¢ka se chvili divala, jak si pejsek s kluky hraje na honénou, a dostala také chut’ si zahrat. :
Kotka przez chwile patrzyta, jak piesek bawi si¢ z chtopcami W berka, | rowniez nabrata ochote, 7e¢by sie z;cpl'pv

pobawic. PRON



Tahle fikanka se kocCicce jesté vice libila nez ta prvni , kterou fikali kluci , kdyz se odpocitavali na honénou .

Ta rymowanka spodobata sie kotce jeszcze bardziej niz ta pierwsza, ktorq mowili chtopcy, gdy odliczali sie do berka.

libila

root

VERB
fikanka se kocicce / vice .
nsubj expl:pv obl:arg advmod punct

NOUN PRON NOUN ADV PUNCT

\, 1

Tahle jeste .
det advmod:emph / advcl maxNPDepth=1 subRatio=4.0 sLength=18 maxNPLength=2
DET ADV DET

2 mdd=2.06 maxTreeDepth=3

nez prvni Fikali
mark amod acl:relcl
SCONJ ADJ VERB\. 3 <L“ ——
, kterou Kluci odpocitavali
punct obj nsubj advcl
. PUNCT DET NOUN VERB
No. of T-units =1
- : kdyz se honénou
No. of clauses = 3 Lot e o / ho
subRatio — (1 + 3) / 1 — 4_ PUNCT SCONJ PRO&I NOUN
na
case

ADP



SubRatio and maxTreeDepth at work

Au méme moment, un W te] samej chwili padt strzat V té chvili vsak vysla z
coup de revolver partit du Z rewolweru z drugiego pietra | druhého patra rana a pes
second et le chien se retourna| pies jak nalesnik przewrocit sie se otocil jako Camrda,
comme une crépe, agitant na drugq strone; ruszat prudce zatrepal packami,
violemment ses pattes gwattownie fapami, az w koncu svalil se na zem a dodélal
pour se renverser enfin surle  upadt na bok i dtugo jeszcze v Skubavych krecich.
flanc, secoue par de longs wstrzasaty nim drgawki (transl. M. Tomaskova)
soubresauts. (transl. Joanna Guze)

(Albert Camus La Peste)

Sub.ratio = 2.5 ((2+3)/2) Sub.ratio = 1.67 ((3+2)/3) Sub.ratio = 1 (5/5)

Max.Tree.Depth = 3 Max.Tree.Depth = 1 Max.Tree.Depth =0
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Sentence-level complexity metrics

Sentence/Clause
cognitive mdd
load mean dependency distance

29



Mean Dependency Distance (Yan & Li, 2019; Macutek
et al,, 2021; Alemany-Puig & Ferrer-i-Cancho 2024)

Average head-daughter distance

Punctuation is ignored

Wersje pilotazowq udato sie uruchomic dopiero w zeszty czwartek. 30

Sentence - cognitive load
mdd:

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

DD, = | ID; - head,|
DD =Zi:OtonDDi

mdd=DD /(n-1)
DD =12

mdd=12/7=1,71

h
podafil
root
VERB

se zsrovoznit

punct

expl:pv  csubj
(PRON VERB PUNCT
verzi Ctvrtek
obj obl
NOUN NOUN
Pilotni teprve minuly
amod advmod:emph amod
ADJ ADV ADJ
Pilotni | verzi | se | podarilo | zprovoznit | teprve | minuly | Ctvrtek
ID (=1) 1 2 3 4 5 6 7 8
head, 2 5 4 0 4 8 3 5
DD; 1 3 1 0 1 2 1 3




Text-level complexity metrics

Noun phrase

Sentence

horizontal dimension

maxNPLengthAvg
average maximum length

sLengthAvg
average length in no. of words

vertical dimension

maxNPDepthAvg
average maximum depth

subRatioAvg
average subordination ration

maxTreeDepthAvg
average maximum tree depth

cognitive load

mdd
mean dependency distance

31



Lexical diversity

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

O cs:421-732, en: 350-563

Average number of different lexemes: lexDivLemma

O cs:279-629, en: 281-494

32
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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: vO (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



Treq Gramatik | Wiki Support Biblio =—

Access to:
» InterCorp vl16ud

W]thout l()gin Hledat v korpusu 8

O R InterCorp v16ud - Polish

with institutional login (Shibboleth)

OR Advanced query @) ‘ Keyboard | Recentqueries | Query interpretation

with login & pw: udl16test |

Query Corpora Save Concordance Filter Frequency |

elltext

Corpus: InterCorp v16ud - Polish

TIP You can click a tag value while holding CTRL to edit the tag using an interactive tool (next tip)

GO tO. korpus.cz [3 Specify parameters

Clle on: KonText Match case @& ) Allow regular expressions & ) Default attribute: [ word v

R

Click on: syn2020 > All corpora >
Aligned corpora
Select/Type in: InterCorp v16ud - Polish —
Specify context

Restrict search
m Shuffle concordance lines® @ )

= W N e



http://www.korpus.cz/

‘ InterCorp v16ud - Polish ‘

| Inserttag | Insertwith iy 999 | i.p.m.: 6.06 (related to the whole corpus) | ARF: 31.12 | Result is sorted

[lemma="Czech"]

TIP You can click a tag value while holding CTRL to edit

|E‘ Specify parameters

Default attribute:

= ‘ Aligned corpora

InterCorp v16ud - Czech

Advanced query @) ‘ Keyboard | Rece

TIP A color highlighted token with the gear symbi
specification given by your interaction. Please use
tip)

Line selection:

InterCorp v16ud - Polish

Zasadzitam troche w donicach , troche na rabacie, po czym
poleciatam do miasta, na obiad ze swoim czytelnikiem ,
kanadyjskim Czechem .

Juz nie bedzie miejscem modlitw , tylko miejscem spotkan -
Czechdw , Niemcow i Zydow , ktrych przed druga wojng $wiatowa
zyto tu bardzo wielu .

Zostawato mi wiec do zabicia sze$¢ godzin - wraz z positkami,
potrzebami naturalnymi , wspomnieniami i historig Czecha .

| my, Czesi, musimy przeciez cos robic .

- Tam u nas na Morawach , koto Hustopecza i w okolicy , mocno sie
sierdzg na Czechdw .

Zastrzelili tam gajowego za to, Ze Czech .

Widzimy okiem ducha zblizanie sie nowych Lipan , kiedy to Czech
przeciwko Czechowi pod ostong jakoby haset religijnych
wystepowat i na niego nastawat, az i pole cate trupami usiane byto

Widzimy okiem ducha zblizanie sie nowych Lipan , kiedy to Czech
przeciwko Czechowi pod ostong jakoby haset religijnych
wystepowat i na niego nastawat , az i pole cate trupami usiane byto

[lemma="Czech"]

1 /11 p P

InterCorp v16ud - Czech
Néco jsem zasadila do truhliki , néco nechala na zahon a
honem do mésta , kde jsem méla mit obéd se svym étenafem,
Cechokanadanem .

Uz nebude slouzit motlitbdm , ale setkdvani Cech(i , Némcii a
Zidi, ktefi tu byli doma pfed druhou svétovou valkou .

Zbyvalo tak Sest hodin , abych je protloukl jidlem , télesnou
potfebou , vzpomindnim a piibéhem o Cechoslovakovi .

my Cesi prece musime néco udélat .

"Unds, jako na Moravé, vite, u Hustopece a tak kolem , maji

hrozny dozer na Cechy ;

Zasttelili tam hajného , Ze je z Cech .

| vidime s Gzkosti a zarmutkem snaznym bliZiti se nové Lipany,
na nichz Cech proti Cechu , pod rouskou ndbozZenskych hesel
jakychsi, polem vrazedinym lezeti bude .

| vidime s Gzkosti a zarmutkem snaznym bliZiti se nové Lipany,
na nichz Cech proti Cechu , pod rouskou nabozenskych hesel
jakychsi , polem vrazedlnym leZeti bude .
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397 mil. words o ((%
61 mil. sentences Vt(“ g
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1%
\Acquis

5%
Europarl
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227 mil. words Bible
41 mil. sentences

Europarl

; /ﬁl %,
PressEuro p 6\/

1%

Subtitles
72%



- 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

Core I
Syndicate I
Fresseurop I
Acquis N
Europarl
Subtitles IR
Bible mm
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In preceding releases:

language-specific linguistic annotation Languages in

InterCorp 16ud

With Without More than E |I
annotation annotation in Includes 15 textsin the
in 16ud 16ud fiction core

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



More info:

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

* On InterCorp v16ud:
https://wiki.korpus.cz/doku.php/en:cnk:intercorp:verzel 6ud

* 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

* UDin 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


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

o

Przepraszam
. . . . root
Universal in Dependencies in InterCorp  vess
f d d Zrozumiat .
CONLL-U: two-level tokenization — Iused wordas advel P
InterCorp: graphical words as tokens, syntactic words as multivalues
, jezeli zle em
o ] punct mark advmod aux:clitic
Przepraszam, jezeli Zle zrozumiatem. PUNCT SCONJ ADV AUX
ID FORM LEMMA UPOS XPOS FEATS HEAD DEPREL
5-6 | zrozumiatem _ _ _ _ _ _
. . o Animacy=Hum|Aspect=Perf|Gender=Masc|Mood=Ind|
5 m zrozumiec VERB |praet:sg:m1:perf i S [T s e R i [t 1 advcl
6 o by AUX _aglt:sg:prl: Aspect=Imp| Cllth=Y?S |[Number=Sing|Person=1| c auxeclitic
imperf:wok Variant=Long
N____
CONLL-U
YN InterCorp
id word / sword \lemma upos Xpos feats head | deprel

el ] Animacy=Hum|Aspect=Perf|Gender=Masc|Mood=Ind|

zrozumiat| |7rozumiec|| VERB] It- - g ' fwok Number=Sing|Tense=Past|VerbForm=Fin|Voice=Act|| 115 expl:pv]|
em by¢ AUX 48158 PTI-IMPErt-wo Aspect=Imp|Clitic=Yes|Number=Sing]| | aux

L Person=1|Variant=Long

S

5|6 | zrozumiate




UD in InterCorp - fused words

word

sword

pl | zrozumiatem |zrozumiat|em

es hacerlo hacer|lo
e
fr aux alles
de im in|dem
it nel in]il
pt a ala

[sword="em" ]

[word="ses"]

[sword=".*\

1: [sword=".*\

iword
zrozumiat|em
hacer|lo
au|x
ijm
ne|l

a

[lemma="Dbyc"]

[sword="7js1"]

*n]

.*n]

& 1.sword

<root>
a
: M&|
emma upos root
zrozumie¢|by¢ | VERB|AUX VERB
hacer|él VERB|PRON isi postarat
. xcomp punct
selbyt PRON|AUX AuxX' \VERB  PUNCT
alle ADP|DET
dim
in|der ADP|DET obl:arg
inlil ADP|DET R
alo ADP|DET 0 kocku
case [conj
ADP | NOUN
[upos="VERB" ] Powinienes byt ,
/7 4 cc
lemma="bytn]  Pomwslec CCONJ

o domu i kocie.

Meél[seg postarat o diim a kocku.
'= 1.iword



1: [lemma="miauczac"

. . < | '
UD in InterCorp — syntactic sugar 2. (deprei="nsubj.*"]) |
(2:[deprel="nsubj.*"]
1:

[lemma="miauczac"])

[deprel="nsubj.*" & p lemma="miauczac"] . S
- & 1.id = 2.head within <s/>

e ...navigating syntactic structure (p lemma, e deprel):
o lemma, upos, feats, deprel and relative position of the head
o ID, relative position and deprel of the effective head (for coordination)

e ...access to info about function words (aux feats, case lemma):
o lemma, upos, feats and deprel subtype

® ... queries and statistics using some common morphological categories
O some attributes from the feats list
o language-specific (20-44)

‘ new attributes in addition to those from CONLL-U



Outline

A S R o O e

Linguistic variation within and across languages

Metrics of syntactic complexity and lexical diversity

The data: InterCorp - a multilingual parall

e

| corpus

Accessing the annotation via search interface

Using the metrics
Perspectives, questions, discussion

References



InterCorp v16ud - Polish ‘

Create / edit a tag

Advanced query C® | Inserttag | Insert within | - -
elected Teatures:

— Gender = | Masc [E3 & Number =| Sing E3 & POS =| NOUN E3

TIP A color highlighted token with the gear symbol in a simple Part of speech: Features:
specification given by your interaction. Please use the ‘query int ADJ Plur
tip) F Ptan
Animacy (3)
AUX Case (7)

DET

InterCorp v16ud - Polish | NOUN
U ((Gender (3) )
Advanced query C® | Inserttag | Insertwithin | Keyboard | Recentqueries PRON Q Number (3)
' PROPN

[ feats="Gender=Masc" & feats="Number=Sing" & upos="NOUN"]

VERE

TIP A color highlighted token with the gear symbol in a simple query means the token has an additional

specification given by your interaction. Please use the 'query interpretation' function for more information. (next _
nsert Undo Reset
tip)




kon teXt Query Corpora Save Concordance Filter Frequency

Corpus: InterCorp v16ud - Polish | Query: nsubj.*, miauczac (6 hits) ~ Details

Hits: 6 | i.p.m.: 0.17 (related to the whole corpus) | ARF:3.67 | Result is sorted 1 /]
neselacion ( Tl :] Advanced query C® | Inserttag | Insert within | Keyboard
Jedne pociski dziwnie miauczaty . [deprel="nsubj.*" & p_lemma="miauczac"||
Kociak miauczat i wymachiwat tapa pod brodg Marnie .

W koncu pocigg zatrzymat sie na stacji Hogsmeade i zaczeto si¢ normalne zamieszanie :
sowy pohukiwaty , koty miauczaty, a ropucha Neville'a rechotata gtosno spod jego
spiczastego kapelusza .

Ale Puch miauczat tylko znaczaco .
Szczekaty psy , miauczaty koty .

- Czy krolik ten przypadkiem nie miauczat, gdy go zabijano ?







To list typical deprels of alemma [o)altext| owen copom save concorsance F"terCo"ocaﬂc
@nmaf’kot"]

Frequency > Custom > e_deprel

1

o N oo b W =

11
12
13
14
15
16

/1

Filter

p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n

(total: 28 items)

e_deprel
nsubj

obj

nmod
obl:cmpr
obl:arg
iobj

obl

root
nmod:arg
parataxis:obj
conj

appos
nsubj:pass
ccomp
vocative

advcl

Freq v
1,090
624
297
221
209
203
155
137
116
33
30
29
23
13
12
9

i.p.m.
31.33
17.94
8.54
6.35
6.01
5.84
4.46
3.94
3.33
0.95
0.86
0.83
0.66
0.37
0.35
0.26

St

Corpus: InterCorp v16ud - Polish | Query: kot (3,266 hits) ~ Details

Hits: 3,266 | i.p.m.: 93.87 (related to the whole corpus) | ARF: 552.66 | Result is sorted 1 /164 p ppi

Line selection:

Frequency distribution (X
[ Standard ] [ According to text types ] [ Dispersion ] [ Two-attribute interrelationship ]
Frequency limit: 1

Level Attribute Ignore case  Position (Node) start at
1. [ e_deprel :} [ Node :) ( leftmost KWIC word :] :

Make frequency list

nsubj

obj

nmod
obl:cmpr
obl:arg
iobj

obl

root
nmod:arg




[deprel="nsubj.*" & upos!="PRON|DET" & p_lemma="spiewac"]

Frequency > Lemmas

Who sings...

...In Polish?

1

o N o W N =

11
12
13
14
15
16
17
18
19
20
21

/10 P (total: 477 items)

Filter

p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n

lemma

ptak
cztowiek
chér
gtos
stowik
kobieta

dziecko
ptaszek
jeden
mezczyzna
aniot

dziewcze

b

zotnierz
elf
ksigdz

Share the table
Freq v i.p.m.
46 1.32
24 0.69
17 0.49
12 0.35
12 0.35
11 0.32
11 0.32
10 0.29
10 0.29
9 0.26
8 0.23
8 0.23
8 0.23
8 0.23
7 0.2
7 0.2
7 0.2
7 0.2
7 0.2
6 017
6 0.17

1

o N oo g kW N =

11
12
13
14
15
16
17
18
19
20
21

/10 P (total: 471 items)

Filter

p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n

lemma
ptak
=
sbor
lidé
slavik
Zena
dité
vojak
muz
matka
jeden
andel
dévce
elf
knéz
pani
divka
ptacek

chlapec

Share the tak

Freq v i.p.m.
55 0.36
26 0.17
19 0.12
18 0.12
17 0.11
14 0.09
13 0.08
12 0.08
10 0.07
10 0.07
9 0.06
8 0.05
7 0.05
6 0.04
6 0.04
5 0.03
5 0.03
5 0.03
5 0.03
5 0.03
5 0.03

To list typical subjects of a predicate

InterCorp v16ud Czech
+ InterCorp v16ud Polish
... & p_lemma="zpivat"]

...in Czech?



To list typical predicates of a subject

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

What do the Polish birds do?

e~ oo n B W =

B B = =3 =3 =3 3 3 3 3 =3 -3
= O v 0 ~ oo B W MN= O

/10 b (total: 459 items)

Filter

p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n

p_lemma
Spiewac
byé

miec
mac
leciec
krgzyc
przeleciec
siedziec
zaczac
przelatywac
cwierkac
krzyczec
latac
zaczynac
stac
zerwac
musiet
wotac
sfrungé
wzhié

fruwac

Share the tabl
Freq v i.p.m.
46 1.32
31 0.89
29 0.83
25 0.72
16 0.46
13 0.37
12 0.35
12 0.35
11 0.32
10 0.29
9 0.26
7 0.2
7 0.2
7 0.2
7 0.2
7 0.2
b 0.7
b 0.7
5 0.14
5 0.14
5 0.14

22
23
24
25
26
27
28
29
30
s
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n
p/n

mowic
lezec
wiedziec
poderwac
spasc
gromadzic
podjgé
wlecied
robic
polecieé¢
zamilknagc
podrywadé
spadac
Wrocic
trzepotac
postuchac
znac
Zlatywac
Zrywac
zniknaé
drzec
zbieraé
wygladac
wzbijac
wisiec
usiasc
chcieé
zlecieé

znalezé

W W W W W W oW W oW o b b s s R R R AR B s s s e oonononoWn

0.14
0.14
0.14
0.14
0.14
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09



22 p/n staraé 277 7.96

: ! 1 /68 P (total: 3,356 items) 23 p/n  zadbac 276 7.93
To list words heading nouns 24 | pin | podejzewa¢ 275 | 79

or pronouns in a specific case, Fiter plemma  Freqv ipm. 25 p/n  przyprawia 258 7.42

. . .. . s 26 p/n troska 254 7.3
with a specific preposition 1| p/n | choczic 28491 288961 1 | o/ | pytanie eo | 716
2 p/n prosié 2,640 75.88 )
3 / . 1738 45.95 28 p/n postaraé 243 6.98
n oprosic¢ , )

[case_lemma="0" & case="Acc"] P Pop 29 p/n  oskarzat 222 638
F - C l 4 p/n oprzeé 1,672 48.06 30 p/n baé 991 6.35
requency > Custom > p_lemma . :

quency = S p/n | pytac 1,658  47.65 37 /n  zabiegaé 210 6.04
6 p/n dbac 1,148 33 32 p/n byé 208 598
7 p/n  zapytac 1,069  30.73 33 p/n  maly 206 5.92
8 p/n iS¢ 886 25.47 34 p/n cofngé 171 492
9 p/n  martwié 611 17.56 35 p/n  potknagé 170 4.89
10 p/n  walczyé 599 1722 36 p/n  przyprawic 169 4.86
11  p/n  troszczyé 563 16.18 37 p/n  wolal 164 4.71
12 p/n  opieraé 540 1552  °¢ P/n b 162 |  4.66
L 39 p/n modlié 160 4.6
13 p/n  oskarzy¢ 428 12.3 )
14 ) 493 1216 40 p/n potykac 160 4.6
p/n spytac ) 41 p/n otrzeé 160 4.6
T L9 pdll MEREE 872 1069 4 o/n | mies 156 4.48
Eﬁ?al\lrg 16 p/n walka 340 9.77 43 p/n zazdrosny 155 4.46
17 p/n  prosbha 337 9.69 44 p/n  trudno 140 4.02
18 p/n  uderzyé¢ 330 9.49 45 p/n  kibcié 130 3.74
19 p/n uderzaé 323 9.28 46 p/n  mowic 130 3.74
20 p/n  wypytywaé 313 9 47 p/n  mysle¢ 127 3.65
21 p/n  ocieraé 296 8.51 48 p/n  obija¢ 124 3.56

49 p/n zaczepic 122 3.51



To find verbs in conditional mood

1st person singular

[aux_feats=m' &
aux_feats=" son=1"

(@ux_type="cnd"] )

Wolata |
VERB

root

by m
AUX AUX
aux:cnd aux:clitic
ey
PUNCI
punct

zeby
SCONJ
mark

feats=

Aspect=Imp
Clitic=Yes
Number=Sing

Variant=Short

tego
PRON
obj

| robit
VERB
ccomp

nie
PART
advmod:neg




Equivalent queries

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

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

‘lupos="NOUN" & gender= "Fem" & case="Gen"]

— More results - includes names

[Xxpos="subst:..:.gen:f"] (upos="PROPN")



powiadomione
ADJ
root

nieufne
AD]
root

Putapki

N

koty
NOUN
nsubj:pass

59
AUX

aux:pass

Wszystkie
DET
det

przygladajq
VERB
root

nawzajem
ADV
advmod

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

* p_lemma is nieufne rather than sq

~Won't find Garp i kot przyglgdajq sie [deprel="conj"]
[lemma="kot" & e_deprel="nsubj"]

Won't find Wszystkie koty sq powiadomione [deprel="nsubj:pass"]
[lemma="kot" & deprel="nsubj.*"|



kOn teXt] Query Corpora Save Concordance Filter Frequency CoIIocationsHeIp ﬁ

Corpus: InterCorp v16ud - Czech | Query: destovka, se (2 hits) ~ Details

Line selection:
Destovka se lekla a zamotala se do kolecka . "

A Jak tak §li , destovka se ze svého leknuti vzpamatovala . "

To view the sentence metrics

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

Hits: 2 | i.p.m.: 0.01 (related to the whole corpus) | ARF: 1 | Result is sorted

Line selection:

Corpus-specific settings for InterCorp v16ud - Czech

[ Positional attributes ] m [ References ] [ Additional functions ]

<doc>
id

tag_model

Apply View Options

<text>

lang

pubyear
version
pubmonth
pubDateYear
pubDateMonth
id

author

title

group
publisher

m<s>
id
maxNPDepth

U subRatio

®sLength

maxNPLength
@mdd

maxTreeDepth

Select all in all structures

Aa <s maxNPDepth=1 subRatio=1.0 sLength=8 maxNPLength=2 mdd=1.57 maxTreeDepth=0> Destovka se lekla a zamotala se do kolecka . " </s>

<hi>

rend

Aa <s maxNPDepth=1 subRatio=2.0 sLength=9 maxNPLength=3 mdd=2.75 maxTreeDepth=1> Jak tak sli, destovka se ze svého leknuti vzpamatovala . " </s>

/1



kOn teXt Query Corpora Save Concordance Filter

Corpus: InterCorp v16ud - Polish | Query: 0, 10 (931,165 hits) P> Shuffle: v ~ Details

To find short and easy sentences

Line selection: View > Corpus-specific settings > References > s.sLength

Ar 4 Nic sie nie stato . _ _ _

Corpus-specific settings for InterCorp v16ud - Polish I
Aa 2 loczy.
e 4 Oto m0j RORTIIR { Positional attributes } [ Structures ] { References ] { Additional functions ]
A 2 Niemadry Edward ...
A 5 Duzo ci da 5 tobie samemu " . <> <doc> <text> <p> <S>
A 4 Wieczorem dzwoni Mull Standish : BT AT ) e

Token number text.pubyear p.id
A 3 - Chwilowo jestem bezrobotny . number doc.id text.version s.maxNPDepth
- = = text.pubmonth s.subRatio
A 5 — Gdzie tam , to nie bandyci ! doc.tag_model text.pubDateYear @s.sLength
; g g 2 2 F text.pubDateMonth
Arn 8 Ani 0 moim niepowodzeniu w sprawie naszego Slubu . text_:’d s.maxNPLength
A7 tak albo prawie tak wyglada ich sytuacja . text.author ST
text.title
A 5 - Nie wciska¢ mi tu ciemnoty . text.group s.maxTreeDepit!
= : text.publish

v 2 - Nie przekonuje . exL-publIsher
M 7 Krzyki , Smiechy , sprosnosci przygtuszat donosny bulgot wody .
A 6 bibliografia selektywna znajduje si¢ w wydaniu :
An 4 Ich mézg sie zawiesza .



To find something
in short and easy sentences

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

Corpus: InterCorp v16ud - Polish | Query: conj, nsubj.*, 0, 10 (11,157 hits) P Shuffle: v ~ Details

Hits: 11,157 | i.p.m.: 320.68 (related to the whole corpus) | ARF:5,742.17 | 1

Result is sorted

g

Line selection:

10

6

9

B
10

Harry i Ron spojrzeli na nig ze zdziwieniem .
Stuzgce i akolitki szty za nimi w petnym szacunku oddaleniu ...
Frodo, Sam , Merry i Pippin prowadzili .

/ 558

silni, zdrowi mezczyZni , kobiety , dzieci — wszyscy poszli na $mierc .

Z korytarza dochodzity dzikie wrzaski i tupot nég .

Emil i Detta nie o$mieliliby sie nigdy na co$ podobnego .
Przewazaly biata politura i stal .

Mijajg tygodnie , miesigce , lata ?

Kazda pomoc, jedzenie lub ... - nie dokoriczyt .

- A ciebie nie ztoszczg jego sztywne reguly i zasady ?

Jego juz dawno zdegenerowat futbol , piwo i orkiestra deta .
Saiamander - Syndicate zostat powotany do Zycia .

Will Klein i Sheila Rogers pojechali na pogrzeb matki Kleina .
Harry i Ron spojrzeli z podziwem na Hermione .

Rozlegly sie wiwaty i przekleristwa .

Tylko ze tutaj petno byto wyziewow , dymu i krzyku .

Hrabina i Bauer , to zbyt oczywiste .

Czy wszyscy gai - jinowie s3 tak zbudowani ?

Szczerosc jego stow i czystosé wiary nie ulegata watpliwosci .

Mechanik i ja idziemy obok siebie .



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

text.wordcount
text.lexDivWord
text.lexDivLemma
text.subRatioAvg
text.maxTreeDepthAvg
text.sLengthAvg

text.mdd
text. maxNPLengthAvg
text. maxNPDepthAvg



Outline

5. Using the metrics



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



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

Author

Milne, Alan Alexander
Milne, Alan Alexander
Douskov3, Irena

Lindgren, Astrid
Hajduk-Veljkovi¢owa, L.

Heisenberg, Werner
Grynberg, Henryk

De Saint-Exupéry, Antoine
Hawking, Stephen William

Fuks, Ladislav
Schmidt, Annie M.G.
Hemingway, Ernest
Hemingway, Ernest
Stachura, Edward
Carroll, Lewis
Gombrowicz, Witold

Carroll, Lewis
Kafka, Franz
Grynberg, Henryk

Title

Umowy

Chatka Puchatka
Fredzia Phi-Phi
Bqgdzzesz

Braciszek i Karlsson ...
Dolina nad rzekq
umowy

Fizyka i filozofia
Zydowska wojna

Maty Ksigze

Krotka historia czasu ...
Wariacje ...

Minu

Wyspy na Golfsztormie
Komu bije dzwon
Siekierezada

Alicja w Krainie Czaréw
Trans-Atlantyk

Alicja po tamtej stronie ...

Zamek
Zwyciestwo

Src

nonfict pl
fiction |en
fiction |en
fiction |cs

fiction |sv
children hs
other |cs
nonfict |de
fiction |pl
fiction |fr
nonfict |en
fiction |cs
fiction nl
fiction |en
fiction |en
fiction |pl
fiction |en
fiction |pl
fiction |en
fiction |de
fiction |pl

13,076
23,833
18,864
38,058
22,346
2,527
3,781
54,966
19,623
11,041
44,042
118,414
27,563
116,795
138,861
56,242
20,848
36,945
25,774
103,195
29,295

506.12
509.12
513.88
521.26
544.38

578.56
527.21
582.07
566.63
576.82
582.82
555.92
577.60
575.91
573.36
553.42
554.19
552.76
558.36
559.19
584.02

Ul | O (O [ W IN -

14
25
35
10
27
24
19

11
12
38

lexDivLe lexDivLe
text typelang. word count lexDivword lexDivword# mma

347.93
367.87
374.46
386.24
400.94

405.26
409.15
411.54
415.40
417.68
422.74
424.35
424.74
425.92
426.51
426.62
427.30
427.83
428.72
429.24
429.53

0 NN U1 s WIN

S S S N TS N
0N O Ui  WIN =k IO O
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Polish texts with maximal subRatio - Minimum: Krynicky’s Kamien, Szron (1.22)

Author

Garcia Marquez, G.
Proust, Marcel
Hrabal, Bohumil
Saramago, Jose
Heisenberg, W.
Lorenz, Konrad
Hrabal, Bohumil
Popper, Karl
Pamuk, Orhan
Schaff, Adam
Watson, James D.

Foucault, Michel
Garcia Marquez, G.
Kuczok, Wojciech
Popper, Karl

Lem, Stanistaw

Title

Jesien patriarchy

W poszukiwaniu straconego czasu

Zbyt gtosna samotnosc
Baltazar i Blimunda
Fizyka i filozofia

Tak zwane zto

Kim jestem
Spoteczenstwo otwarte 2
Czarna ksiega

Wstep do semantyki
Podwdjna spirala ...

Stowa i rzeczy. Archeologia nauk..

Mitos¢ w czasach zarazy
Gnoj

Spoteczenstwo otwarte 2
Gtos Pana

text type

fiction
fiction
fiction
fiction
nonfict
nonfict
fiction
nonfict
fiction
nonfict
nonfict
nonfict
fiction
fiction
nonfict

fiction

src word

lang. count

es 69,716
fr 132,689
CS 25,166
pt 109,534
de 54,966
de 81,019
cS 13,831
en 91,720
tr 143,389
pl 88,468
en 38,630
fr 122,782
es 122,185
pl 34,022
en 66,094

pl

51,644

subRatiosubRatio#
7.57 348
3.73 347
3.15 346
3.06 345
3.00 344
2.97 343
2.95 342
291 341
2.90 340
2.89 338
2.89 339
2.86 336
2.86 337
2.82 335
2.79 333
2.79 334

96.28

9.52
20.75
14.50

9.54
11.28
12.79

9.00
8.48
10.96
8.56
11.35
9.63
6.61
8.45
8.57

348
339
347
346
340
343
345

335
325
342
327
344
341
300
324

329

8.38
2.90
3.88
3.27
3.37
3.57
2.93

3.07
2.69
3.49
3.31
3.43
3.08
1.96
2.97

2.93

maxNP maxNPL maxNP maxNP
Length ength# Depth Depth#

348
330
347
340
343
346
332

336
324
345
341
344
337
272
333

331



Polish texts with the most varied metrics

Author

Title

text type
source lang.

word count
lexDivword
lexDivword#
lexDivLemma
lexDivLemma#
subRatio
subRatio#
maxTreeDepth
maxTrDepth#
sLength
sLength#

mdd

mdd#
maxNPLength
maxNPLength#
maxNPDepth
maxNPDepth#
STDEV on #

Krynicki,
Ryszard

Kamien, szron

Heisenberg,
Werner
Fizyka i
filozofia
nonfiction
de
3,598 54,966
723.26 582.07
348 34
599.96 411.54
347 8
1.22 3.00
1 344
0.20 1.58
1 341
4.32 20.57
1 324
1.86 2.45
1 230
2.37 9.54
4 340
091 3.37
4 343
159.94 143.83

?tivl\),}ll{lerrllg{/v. Schaff, Adam
Krotka historia Wstep do
semantyki
nonfiction nonfiction
44,042 88,468
582.82 584.93
35 41
422.74 430.04
11 23
2.76 2.89
332 338
1.49 1.43
335 327
19.71 22.37
315 333
2.39 2.57
199 270
7.95 10.96
320 342
3.03 3.49
334 345
138.52 138.16

Hrabal,
Bohumil

Rozowy
kawaler

36,096
561.98
13
445.20
36
2.31
297
1.13
287
28.26
342
5.78
342
8.93
333
2.38
310
137.72

# ...rank 1-348

Redlinski,
Edward

31,066
689.45
341
577.87
343
1.65
61
0.60
43
8.84
62
2.30
140
2.64
19
1.03
21
136.87

Sofokles

Antygona

8,118
667.19
306
514.04
253
1.27
0.28
5.09
1.92
2.26
0.87

129.16

Hrabal,
Bohumil

Obstugiwatem
angielskiego...

63,134
581.10
30
463.65
74
2.50
317
1.51
337
28.84
343
3.11
329
8.60
330
2.54
317
128.99



Polish
Collection words

Core-nonfict 754 K
Core-fiction 27,056 K
Core-misc 283 K
Acquis 19,482 K
Bible 576 K
Europarl 12,662 K
PressEurop 2,367 K
Subtitles 164,059 K
English

Core-nonfict 4,618 K
Core-fiction 36,519 K
Core-misc 778 K
Acquis 23,062 K
Bible 727 K
Europarl 15,593 K
PressEurop 2,663 K
Subtitles 267,843 K
Syndicate 5272 K

Language or text type? Weighted means for Polish and English

lexDivWord lexDivLemma sLength subRatio maxTreeDepth maxNPLength maxNPDepth mdd

613.7
632.2
622.9
481.4
537.0
607.5
659.8
602.1

466.7
466.2

455.8
346.1
354.0
411.9
485.4
445.1
494.2

460.1
499.6
471.6
350.6
387.8
447.2
520.6
441.5

412.4

403.2

393.7
307.3
296.2
362.9
431.4
362.4
438.7

20.825
11.498
12.263
13.373
12.695
18.340
14.632

4.556

22.976
14.159

15.091
20.073
17.458
23.743
18.016

5.491
20.792

2.743
1.896
1.981
2.035
1.724
2.643
2.143
1.324

2.623
2.107

2.160
2.193
2.166
2.692
2.286
1.401
2.447

1.407
0.833
0.881
0.714
0.727
1.309
0.957
0.319

1.292
0.945

0.967
0.806
1.051
1.402
1.033
0.372
1.186

9.385
4.162
4978
7.737
4.479
9.387
7.092
1.855

10.373
5.371

6.561
11.086
6.271
11.274
8.828
2.273
9.516

3.192
1.523
1.892
2.681
1.725
3.283
2.645
0.717

2.893
1.689

1.987
2.912
2.125
3.135
2.614
0.811
2.843

2.509
2.355
2.266
2.622
2.397
2.322
2.334
1.832

2.793
2.576

2.557
3.176
2.608
2.736
2.689
2.067
2.733



PC2 (0.19)

Principal Component Analysis on sentence samples to find correlations between metrics

Polish French

PC1 vs. PC2 Log Transformed PC1 vs. PC2 Log Transformed

4

PC2 (0.17)
o

—4 =) 0 2 4 6 =i =2 0 2 4 6
PC1 (0.55) PC1 (0.58)



Principal Component Analysis on sentence samples to find correlations between metrics

Polish Japanese

PC1 vs. PC2 Log Transformed PC1 vs. PC2 Log Transformed

PC2 (0.19)

4
4
3
3
2
2
1 _—
‘ oo
=
0 ™
g o
-1
-1
©)
=3 —3
-4 -2 0 2 4 —4 -2 0 2 4
PC1 (0.55) PC1 (0.64)




Structure and tokenisation of Japanese

NOUN AUX ADP AUX AUX PUNCT

g ®’3 e & &5 & .
nsubj obl aux case aux aux punct

2<
advcl
/ VERB\. /
»
K

»
KEL & . HF H B4 T
advcl nsubyj mark punct nmod case nmod case

ADJ NOUN SCONJ PUNCT NOUN ADP NOUN ADP

LolE E& . pil D )]
nsubj advcl punct case case case
NOUN\ ADJ \ PUNCT ADP ADP ADP
WA L2 noo. i
acl nmod case punct aux

VERB \NOUN ADP PUNCT AUX
» “

Bo 7:;-( TC N @D
advcl advcl aux punct case
VERB ADJ AUX PUNCT ADP
»

mEW T fal et

ccomp mark compound compound

ADJ SCONJ NUM NOUN

&

case
ADP

68



Scatter plot:

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

25

15

15

op]

2.5

® CS

» other



Outline

6. Perspectives, questions, discussion

7. References



Explaining the differences

Stylistic:

les disparités opposant [deprel=acl] les classes populaires et les classes moyennes
rozdily mezi [deprel=case] lidovou a stredni vrstvou

roznice miedzy warstwq ludowq a sredniq

Normalization:

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

Vypil jsem ji a dostal jsem chut’ si zakourit.
Wypitem jq i nabratem ochoty zapalic.

Differences in annotation: next slide...



Categorial differences
(linguistic traditions)

FR participles [deprel=acl] ... +clause CS participles [deprel=amod] ... -clause
ER; CS:

gleé‘ formeSAdérivéeS [deprel=acl] des formy odvozené [deprel=amod] od
idées suprémes du Bien nejzazsi ideje Dobra

EN like FR:

forms derived [deprel=acl] from the argumenty odvozené |deprel=amod] z
utmost ideas of Good Platénova naturalismu

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

CONSEQUENCE: false differences in subRatio. BUT: only 5% clauses are acl.



PCA of 6 texts in 12 languages 7

subRatio, maxTreeDepth, PCA - Biplot cs
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

Dim1 (82.5%)



Perspectives — what next?

o More reliable statistics
o More explanations

e Metrics as a web service



Treq Wiki.  Support  Biblio

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



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

I am grateful to:

e Olga Nadvornikova

® Martin Vavrin
® Bohumil Simcik

® Jiri Milicka (lexical diversity)

for the idea, design and implementation
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Grazie mille della vostra attenzione.
Labai dékoju uz démes;.
Liels paldies par uzmanibu.

Dank u zeer voor uw aandacht.
Dziekuje bardzo Panstwu za uwage.
Muito obrigado pela vossa atencao.

JEERRTHY .

Velmi pekne vam d'akujem za pozornost.
Najlepsa hvala za vaso pozornost.
Tack sa mycket for er uppmarksamhet.
Mange tak for Deres opmaerksomhed.
Vielen Dank fur Ihre Aufmerksamkeit.
Thank you very much for your attention.
Muchisimas gracias por su atencion.
Suur tanu tahelepanu eest.
CHERH Y L TIVWEL
Oikein paljon kiitoksia mielenkiinnostanne.
Je vous remercie de votre attention.
Nagyon szepen koszo6nodm a figyelmuket.

Velice vam dekuji za pozornost.
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Outline

Linguistic variation within and across languages

Metrics of syntactic complexity and lexical diversity

The data: InterCorp - a multilingual parallel corpus
Accessing the annotation via search interface
Using the metrics

Perspectives, questions, discussion
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