Lemmatization of Czech and Croatian Noun Clusters

Blahus, M. & Petrekova, K. (LC & MU)

for Terminology Extraction

Marek Blahus, Katarina Petrekova

Lexical Computing Masaryk University

CLEXiCALgq MUNI

COMPUTING ARTS

RASLAN 2025

Lemmatization of Noun Clusters

RASLAN 2025



Terminology Extraction

e Keywords & Terms
e Finding (multi-word) terms in a domain-specific corpus
o Feature of Sketch Engine since 2013
e Currently 38 supported languages
e OneClick Terms
Single-purpose user-friendly interface to Sketch Engine, built in 2017
For translators and terminologists
Monolingual or bilingual term extraction
terms.sketchengine.eu
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terms.sketchengine.eu

Term Grammar Rule Example

define(‘noun’, ‘[tag="k1.*"]’)
define(‘noun_genitive’, ‘[tag="k1l.*c2.%"]’)
define(‘adj_genitive’, ‘[tag="k2.*c2.%"]’)
define(‘agree’, ‘$1.n=%$2.n & $1.g=$2.g°)

*COLLOC "%(1.lemma) %(2.word) %(3.word)"
1:noun 2:adj_genitive 3:noun_genitive & agree(2, 3)
# example: redukce Cervenjch oci
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Noun Clusters

e Special type of Noun Phrases
e Sequence of two or more nouns
e Frequent in Slavic languages
e Cases instead of prepositions
es: reduccion de ojos rojos (NP)
en: removal of red eyes (NP) / red eyes removal (NC)
cs: redukce cervenych oc¢i (NC)
hr: smanjenje crvenih ociju (NC)
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e Terms listed in canonical form
e Lemmatization of Noun Phrases

e Head noun — lemma

o Adjectives agreeing with head noun — gender_lemma
e Other constituents — word

e Lemmatization of Noun Clusters

e Unclear head noun
o Cases are sometimes not enough
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Two-Noun Clusters in the Genitive

The ambiguous lemmatization of
malire Muchy
(painter-GEN Mucha-GEN):

(1) malir Mucha (2) malir Muchy
painter-NOM Mucha-NOM painter-NOM Mucha-GEN
lemma lemma lemma word
‘painter Mucha’ ‘painter of Mucha’
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Lemmatization of Two-Noun Clusters

e Existing term grammars:
noun 4+ noun — lemma + word (always)
e New term grammars:
noun + noun — lemma + word or lemma + lemma (rules)

e Rules researched on:

o Czech Web corpus (csTenTen 12417419, 14G tokens, ajka tagset)
e MaCoCu Croatian Web corpus v2 (2021-2022, 2.7G tokens, MULTEXT-East)
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Available Information

Croatian
Czech
category | noun N
category | noun k1l gory .
- - gender masculine | m
gender masculine animate gM —
—— feminine f
masculine inanimate | gl
— neuter n
feminine gF ~
number | singular s
neuter gN
. plural P
number | singular nS ——
case nominative | n
plural nP —
— genitive g
case nominative cl
genitive c2 -
animate | no
yes y
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Word

cisare Frantiska
prezidenta Donalda
Mistra Jana
cisare Karla
papeze Frantiska
premiéra Petra
apostola Pavla
prezidenta Klause
krale Véaclava
papeze Jana

pana Jifiho

Lemma

cisar FrantiSek
prezident Donald
mistr Jan

cisar Karel
papez Frantisek
premiér Petr
apostol Pavel
prezident Klaus
kral Véclav
papez Jan

pan Jifi

Word

stovek lidi

volby prezidenta

fad studentt

funkce predsedy
strany zaméstnavatele
funkce reditele

Ucasti zastupcl
strany rodica

funkce ¢lena

ochrany spotrebitele

potieb zakaznika

Lemma

stovka clovek

volba prezident

fada student

funkce predseda
strana zaméstnavatel
funkce reditel

Ucast zastupce
strana rodi¢

funkce clen

ochrana spotrebitel

potreba zékaznik

[tag="k1l.*gM.*c2.*" & lemma="[[:lower:]].*"]
[tag="k1l.*gM.*c2.*" & lemma="[[:upper:]1].*"]

[tag="kl.*gF.*c2.*" & lemma="[[:lower:]].*"]
[tag="k1l.*gM.*c2.*" & lemma="[[:lower:]].*"]
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Observed Lemmatization Rules for Czech

‘gender+gender HM+M ‘M+| ‘I+M ‘F+M ‘M+F ‘
common common || pana prezidenta ucitele boxu vlivu najezdniki skupiny lidi pasacka koz
common proper starosty Daniela navstevnikd Pardubic | rodu Pfemyslovct | rodiny Fuggerovcti obyvatel Ameriky
proper common Pepka Namornika | Muze roku Svazu lyzafi Asociace rozhodcich | Rady vlady
proper proper Kristiana Kodeta | Vaclava Ctvrtka Juraje Janosika Marie Curie Bedficha Smetany
gender + gender [ M + N [T+ [F+F [N+N [F+l [I+F
common common || ochranci zvifat konce brezna podminek kliniky | vyro€i narozeni koruny stromu | vyvoje kultury
common proper pobrezi Danska dilny Facebooku statd Evropy obyvatel Brna toku Dunaje zemi Evropy

proper common Ministerstva vnitra | Spoleénosti narodii | Dne matek Pana zla Svazu primyslu | Akademie véd

proper proper Muzea Té&sinska Star Treku Hradce Kralové | Alfreda Hitchcocka | Frydku Mistku | Bozeny Némcové
‘gender+gender HF+N ‘N+F ‘N+I ‘|+N ‘N+M ‘

common common || vystavy zvifat zrnka soli nadvori hradu modelu auta dila malire

common proper hmotnosti Slunce | centra Bratislavy zatméni Mésice projektu Ministerstva | pfedavani Oscart

proper common Rady mésta Ministerstva prace | Ministerstva pramyslu | Svazu mést Spolecenstva kominiki

proper proper Velkého Mezifici | Mistrovstvi Evropy | Namésti Miru Dne Brna Muzea Komenského
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Observed Lemmatization Rules for Czech

gen + gen M+M M+ |[I+M|F+M|{M+F M+N|I+1|F+F| N+N|F+I|I+F| F+N| N+F N+I|I+N|N+M
LW LW LW LW LW LW LW
LW LW LW LW LW LW LW
LW LW LW LW LW LW LW
LW LW LW LW LW LW LW

common common
common proper
proper common
proper proper
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Observed Lemmatization Rules for Czech

If noun + noun is genitive + genitive and either:
@ masculine + masculine
® proper masculine + proper
© proper not neuter + proper masculine
@ proper not neuter + proper not neuter & agree in gender

then lemmatize as lemma + lemma.

Else: lemmatize as lemma + word.
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Word

grada Zagreba
grada Vukovara
kralja Tomislava
bana Jelaci¢a
grada Splita
fondova EU
otoka Krka
grada Zadra
bana Josipa

pape Franje

Lemma

grad zagreb
grad vukovar
kralj tomislav
ban jelaci¢
grad split
fond eu

otok krka
grad zadar
ban josip

papa franja

Word

ostvarivanja prava
prava vlasnistva
podrucja naselja
kretanja vozila
rodenja djeteta

prava djece
koristenja sredstava
stjecanja prava
prikupljanja sredstava

sprjeCavanja Sirenja

Lemma

ostvarivanje pravo
pravo vlasnistvo
podrucje naselje
kretanje vozilo
rodenje dijete

pravo dijete
koristenje sredstvo
stjecanje pravo
prikupljanje sredstvo

sprjecavanje Sirenje

[tag="Ncm.*g" & word="[[:lower:]1].*"]
[tag="Npm.*g" & word="[[:upper:]1].x*"]

[tag="Ncn.*g" & word="[[:lower:]].*"]
[tag="Ncn.*g" & word="[[:lower:]].x*"]
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Observed Lemmatization Rules for Croatian

gender + gender

[M+M

[M+F

[M+N

[F+F

common common

broja stanovnika

pocetku godine

plana uredenja

minuta voznje

common proper

pape Franje

razvoja Republike

predstavnika Ministarstva

granice Republike

proper common

Kluba zastupnika

Fakulteta organizacije

Sajma cvijeca

Akademije umjetnosti

proper proper

Grada Zagreba

Grada Crikvenice

Ureda Povjerenstva

Republike Hrvatske

‘gender+gender HF+M ‘F+N ‘N+N ‘N+M ‘N+F
common common || milijardi eura bolesti srca prava vlasnistva rjeSavanja problema | darivanja krvi
common proper primjene Zakona neovisnosti Kosova | rjesenja Ministarstva | tijela Grada dobara Republike

proper common

Matice umirovljenika

Skupstine drustva

Ministarstva mora

Ministarstva turizma

Ministarstva kulture

proper proper

Vlade Zorana

Bazilike Srca

Vije¢a Udruzenja

Vijeca Grada

Vije¢a Europe
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Observed Lemmatization Rules for Croatian

gen + gen [M+M|M+F[M+N|F+F[F+M[F+N[N+N[N+M|N+F]
LW W [ W W LW LW
LW w - [w W [w LW LW
LW w [ W [w LW LW
LW W [w W [w LW LW

common common
common proper
proper common
proper proper
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Observed Lemmatization Rules for Croatian

If noun + noun is either
© "type of toponym” + proper & agree in case
® masculine + proper masculine & both in the genitive

then lemmatize as lemma + lemma.

Else: lemmatize as lemma + word.
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Terms Containing Two-Noun Clusters

Czech Croatian
e adj noun noun e adj noun noun
zvlastni vysetrovatel Chorozon glavni grad Zagreb
e noun noun adj noun © noun noun prep noun
systém drzeni cennych papirii porezivanje dohotka od stednje
e noun noun prep noun e noun noun prep adj noun
bod rozhodnuti o pristani mjera odgovora na klimatske
e adj noun noun noun promjene
aktivni systém rizeni letu e adj noun noun prep adj noun
e noun noun prep noun noun elektronicka razmjena informacija
program odmen za nalezeni chyb o socijalnom osiguranju
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Evaluation and Future Work

e Manual evaluation on 100 random two-noun clusters from the reference corpus:

Lemmatization LL detection Performance

LW | LL | Invalid || LL precision | LL recall Before | After

Czech 67 | 23 |10 91% (10/11) | 44% (10/23) || 74% 84%
Croatian || 65 | 27 | 8 100% (19/19) | 70% (19/27) || 71% 91%

e Possible improvements:
e other cases than just the genitive
e three-noun clusters and longer
e better morphological annotation
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