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Terminology Extraction

• Keywords & Terms
• Finding (multi-word) terms in a domain-specific corpus
• Feature of Sketch Engine since 2013
• Currently 38 supported languages

• 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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Term Grammar Rule Example

define(‘noun’, ‘[tag="k1.*"]’)
define(‘noun_genitive’, ‘[tag="k1.*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 červených očí
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Noun Clusters

• Special type of Noun Phrases
• Sequence of two or more nouns
• Frequent in Slavic languages

• Cases instead of prepositions
• es: reducción de ojos rojos (NP)
• en: removal of red eyes (NP) / red eyes removal (NC)
• cs: redukce červených očí (NC)
• hr: smanjenje crvenih očiju (NC)
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Lemmatization

• Terms listed in canonical form
• Lemmatization of Noun Phrases

• Head noun → lemma
• Adjectives agreeing with head noun → gender_lemma
• Other constituents → word

• Lemmatization of Noun Clusters
• Unclear head noun
• Cases are sometimes not enough
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Two-Noun Clusters in the Genitive

The ambiguous lemmatization of
malíře Muchy

(painter-GEN Mucha-GEN):

(1) malíř
painter-NOM
lemma

Mucha
Mucha-NOM
lemma

‘painter Mucha’

(2) malíř
painter-NOM
lemma

Muchy
Mucha-GEN
word

‘painter of Mucha’
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Lemmatization of Two-Noun Clusters

• Existing term grammars:
noun + noun → lemma + word (always)

• New term grammars:
noun + noun → lemma + word or lemma + lemma (rules)

• Rules researched on:
• Czech Web corpus (csTenTen 12+17+19, 14G tokens, ajka tagset)
• MaCoCu Croatian Web corpus v2 (2021–2022, 2.7G tokens, MULTEXT-East)
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Available Information

Czech

category noun k1
gender masculine animate gM

masculine inanimate gI
feminine gF
neuter gN

number singular nS
plural nP

case nominative c1
genitive c2
. . .

Croatian

category noun N
gender masculine m

feminine f
neuter n

number singular s
plural p

case nominative n
genitive g
. . .

animate no n
yes y
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[tag="k1.*gM.*c2.*" & lemma="[[:lower:]].*"]
[tag="k1.*gM.*c2.*" & lemma="[[:upper:]].*"]

[tag="k1.*gF.*c2.*" & lemma="[[:lower:]].*"]
[tag="k1.*gM.*c2.*" & lemma="[[:lower:]].*"]
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Observed Lemmatization Rules for Czech

gender + gender M + M M + I I + M F + M M + F
common common pana prezidenta učitele boxu vlivu nájezdníků skupiny lidí pasáčka koz
common proper starosty Daniela návštevníků Pardubic rodu Přemyslovců rodiny Fuggerovců obyvatel Ameriky
proper common Pepka Námořníka Muže roku Svazu lyžařů Asociace rozhodčích Rady vlády
proper proper Kristiána Kodeta Václava Čtvrtka Juraje Jánošíka Marie Curie Bedřicha Smetany

gender + gender M + N I + I F + F N + N F + I I + F
common common ochránců zvířat konce března podmínek kliniky výročí narození koruny stromu vývoje kultury
common proper pobřeží Dánska dílny Facebooku států Evropy obyvatel Brna toku Dunaje zemí Evropy
proper common Ministerstva vnitra Společnosti národů Dne matek Pána zla Svazu průmyslu Akademie věd
proper proper Muzea Těšínska Star Treku Hradce Králové Alfreda Hitchcocka Frýdku Místku Boženy Němcové

gender + gender F + N N + F N + I I + N N + M
common common výstavy zvířat zrnka soli nádvoří hradu modelu auta díla malíře
common proper hmotnosti Slunce centra Bratislavy zatmění Měsíce projektu Ministerstva předávání Oscarů
proper common Rady města Ministerstva práce Ministerstva průmyslu Svazu měst Společenstva kominíků
proper proper Velkého Meziříčí Mistrovství Evropy Náměstí Míru Dne Brna Muzea Komenského
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Observed Lemmatization Rules for Czech

gen + gen M + M M + I I + M F + M M + F M + N I + I F + F N + N F + I I + F F + N N + F N + I I + N N + M
common common LL LW LW LW LW LW LW LW LW LW LW LW LW LW LW LW
common proper LL LW LW LW LW LW LW LW LW LW LW LW LW LW LW LW
proper common LL LW LW LW LW LW LW LW LW LW LW LW LW LW LW LW
proper proper LL LL LL LL LL LL LL LL LW LW LW LW LW LW LW LW
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Observed Lemmatization Rules for Czech

If noun + noun is genitive + genitive and either:
1 masculine + masculine
2 proper masculine + proper
3 proper not neuter + proper masculine
4 proper not neuter + proper not neuter & agree in gender

then lemmatize as lemma + lemma.

Else: lemmatize as lemma + word.
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[tag="Ncm.*g" & word="[[:lower:]].*"]
[tag="Npm.*g" & word="[[:upper:]].*"]

[tag="Ncn.*g" & word="[[:lower:]].*"]
[tag="Ncn.*g" & word="[[:lower:]].*"]

Blahuš, M. & Petreková, K. (LC & MU) Lemmatization of Noun Clusters RASLAN 2025 13 / 19



Observed Lemmatization Rules for Croatian

gender + gender M + M M + F M + N F + F
common common broja stanovnika početku godine plana uređenja minuta vožnje
common proper pape Franje razvoja Republike predstavnika Ministarstva granice Republike
proper common Kluba zastupnika Fakulteta organizacije Sajma cvijeća Akademije umjetnosti
proper proper Grada Zagreba Grada Crikvenice Ureda Povjerenstva Republike Hrvatske

gender + gender F + M F + N N + N N + M N + F
common common milijardi eura bolesti srca prava vlasništva rješavanja problema darivanja krvi
common proper primjene Zakona neovisnosti Kosova rješenja Ministarstva tijela Grada dobara Republike
proper common Matice umirovljenika Skupštine društva Ministarstva mora Ministarstva turizma Ministarstva kulture
proper proper Vlade Zorana Bazilike Srca Vijeća Udruženja Vijeća Grada Vijeća 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
common common LW LW LW LW LW LW LW LW LW
common proper LL LW LW LW LW LW LW LW LW
proper common LW LW LW LW LW LW LW LW LW
proper proper LL LW LW LW LW LW LW LW LW
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Observed Lemmatization Rules for Croatian

If noun + noun is either
1 ”type of toponym” + proper & agree in case
2 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
• adj noun noun

zvláštní vyšetřovatel Chorozon
• noun noun adj noun

systém držení cenných papírů
• noun noun prep noun

bod rozhodnutí o přistání
• adj noun noun noun

aktivní systém řízení letu
• noun noun prep noun noun

program odměn za nalezení chyb

Croatian
• adj noun noun

glavni grad Zagreb
• noun noun prep noun

porezivanje dohotka od štednje
• noun noun prep adj noun

mjera odgovora na klimatske
promjene

• adj noun noun prep adj noun
elektronička razmjena informacija
o socijalnom osiguranju
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Evaluation and Future Work

• 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%

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