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Goal

• Manual annotation of texts from all stages of Czech
• Universal Dependencies annotation style
• Only morphology (lemma, UPOS, features); no syntax
• Large enough to train a model (‘etalon’, ca. 100K words per period)
• UDPipe models will be freely available

• Unfortunately, we are not allowed to make the data available for download

• Sources of data: ÚJČ, ČNK, NK
• For some stages, no large corpus was available so far
• Not even unannotated
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Old Czech: Workflow



Old Czech Etalon

• 45 texts, oldest dated between 1290 and 1310
• Counts (may change during annotation):

• 1294 sentences
• 122,819 tokens

• Genres
• Bible translations
• psalms, prayers, sermons
• epic
• chronicles
• regulations, law
• medicine
• proverbs, dream books
• notes added to other texts
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Workflow

• Preprocess by UDPipe trained on Modern Czech
(PDT)

• Plus rule-based script that fixes some frequent
words (e.g. řka “saying”)

• ⇒ sentence segmentation, lemmatization, UPOS,
features, dependency relations

• Convert to TSV (table)
• Annotate in Excel
• Two annotators per file
• Convert to CoNLL-U, postprocess, diff

• ⇒ one annotator resolves differences

• Official UD validation
• Additional consistency checks in Udapi

• required & allowed features
• Return, fix, repeat…
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Czech UD Treebanks
• PDT (Prague Dependency Treebank)

• Lidové noviny + Mladá Fronta + ČM Profit + Vesmír, 1993–1994
• 87K sentences, 1.5M words

• CAC (Czech Academic Corpus / Korpus věcného stylu)
• non-fiction, 1971–1985
• 24K sentences, 493K words

• FicTree
• fiction, from Czech National Corpus, 1991–2007
• 12K sentences, 166K words

• CLTT (Czech Legal Text Treebank)
• The Accounting Act (Zákon o účetnictví), 1991–2016
• 1K sentences, 36K words

• PUD (Parallel Universal Dependencies)
• online news + Wikipedia, translated from en/de/fr/it/es, around 2016
• 1K sentences, 18K words

• Poetry
• poetry, 19th century
• 297 sentences, 6K words
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PDT Model vs. Old Czech Data

• Genre, vocabulary: news vs. Bible
• Old vocabulary
• Orthography

• Cleaned, transcribed, unified
• But still not modern forms: sě, viece

• Grammar:
• Dual number
• Simple past (imperfect, aorist) (bieše, vecě, jide)
• Converbs (přechodníky) (řka, přistúpiv)
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Example Parse (UDPipe 2.0 on UD PDT 2.6)
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Example Parse (UDPipe 2.0 on UD PDT 2.6)

ID FORM LEMMA UPOS XPOS FEATS HEAD DEPREL DEPS MISC

1 Ale ale CCONJ _ _ 5 cc _ _
2 Kristovo Kristův ADJ _ Case=Nom|Gender=Neut|Gender[psor]=Masc|NameType=Sur|Number=Sing|Poss=Yes 3 amod _ _
3 porozenie porozenie NOUN _ Case=Nom|Gender=Neut|Number=Sing|Polarity=Pos 5 nsubj _ _
4 tak tak ADV _ PronType=Dem 5 advmod _ _
5 bieše biešat VERB _ Aspect=Imp|Mood=Ind|Number=Sing|Person=3|Polarity=Pos|Tense=Pres|VerbForm=Fin|Voice=Act 0 root _ SpaceAfter=No
6 . . PUNCT _ _ 5 punct _ _
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Bootstrapping

• 10 texts already annotated
• 958 sentences, 20K words

• Retrain UDPipe
• Reparse the remaining files
• Hopefully better ⇒ less work for annotators

• Earlier experiments with Dresden Bible, Gospel of Matthew:

Model Lemma UPOS Features
UDPipe 1.2 on PDT UD 2.5 70 77 55
UDPipe 1.2 on FicTree 2.10 + 1669 words of Matthew 78 85 65
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Old Czech: Interesting Issues



Modern Orthography vs. Modern Language

• Pauel dal geſt ploſcouıcıh zemu Wlah dalgeſt dolaſ zemu bogu ıſuıatemu ſcepanu
ſeduema duſnıcoma bogucea aſedlatu

• Pavel dal jest Ploskovicích zem’u, Vlach dal jest Dolas zem’u bogu i sv’atému Ščepánu
se dvěma dušníkoma, Bogučeja a Sedlatu.

• Pavel dal v Ploskovicích zemi, Vlach dal v Dolanech zemi bohu i svatému Štěpánovi se
dvěma dušníky, Bogučejem a Sedlatou.

• “Pavel gave land in Ploskovice, Vlach gave land in Dolas to God and St. Stephen with
two villeins, Bogučej and Sedlata.”
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Tokenization

• UD concept of multiword tokens
• one orthographic word → multiple morphosyntactic words

• Modern Czech examples:
• kdybychom “if we would” = když/SCONJ + bychom/AUX
• udělalas “you.Fem.Sing did” = udělala/VERB + jsi/AUX
• ses = jsi/AUX + se/PRON
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Multiword Tokens in Old Czech

Preposition + accusative pronoun:
nač = na co PronType=Rel
naň = na něj PronType=Prs
naňž = na nějž PronType=Rel
oč = o co PronType=Rel
oň = o něj PronType=Prs
oňž = o nějž PronType=Rel
…
přědeň = přěd něj PronType=Prs
skirzěňž = skirzě nějž PronType=Rel
…
zaňž = za nějž PronType=Rel
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The Particle-Clitic -ť

Function hard to nail down: discourse connective, emphasis, sometimes even personal
pronoun ti “you.Dat”.
mnohémuť = mnohému ť

Examples:
• pakť, tedyť, ješčeť, ktožť, mnohémuť, vzpomenúť, neopustíť…

Except for lexicalized cases:
• ať, (byť), nebť, neboť, nechť, (toť), (vždyť)
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Emphatic -ž

Narrower and less fuzzy function than -ť – analyzed differently!
• No splitting, kept as one word
• Lemmatized without -ž
• New feature: Emph=Yes
• But not for lexicalized cases

Examples:
• dřevniehož, rcěmež, buďž, mějž, přězřiž…

Except for lexicalized cases:
• aniž, což, jakož, jehož, kdož, když, kterýž, nikdož, protož, takž, všelicož, …
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Tokenization

• Opposite situation: Old spelling with space.

• kdo koli “anybody”
• prepositional phrases vs. compound adverbs
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Lemmatization

• Not only picking base form in the paradigm…
• … but also normalization among alternatives…
• … even after modernizing orthography!

• Křtitel “Baptist”
• Křstitel
• Krstitel

• Modern lemma vs. old lemma:
• forms = otsúdí / otsúdie “she / they will condemn”
• lemma candidates = odsoudit, odsouditi, odsúditi, odsúziti, otsoudici, otsoudit, otsouditi,

otsúdici, otsúdit, otsúditi, vodsoudit, vodsouditi, vodsúditi, votsoudici, votsoudit,
votsouditi, votsúdici, votsúdit, votsúditi, …

• (modern) lemma = odsoudit
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Modern Lemma Not Always Easy to Identify

• jmě “name” → jméno
• ješutenstvie “conceit” → ješitenství
• podvstati → podvstat?
• uvrci “cast” → uvrhnout … change of inflection class
• přijieti “accept” → přijmout
• cizý “foreign” → cizí

• Homonyms with similar meaning:
• břich vs. břicho “belly”
• obecný “common” vs. obecní “of community”
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Negation

Modern Czech data (PDT) until UD 2.14:
• VERB productive: dělat “to do” → nedělat “not to do”

• Lemma = affirmative form, features: Polarity=Neg

• ADJ productive (but competing with antonyms):
hezký “pretty” → nehezký “unpretty, ugly”

• Lemma = affirmative form, features: Polarity=Neg
• ADV, DET somewhat productive:

nedávno “recently”, nezávisle “independently”; neméně “no less”
• NOUN theoretically all are negatable (even PROPN!) but it is rare

• Meaning is often shifted
• Annotation not completely consistent

• Inflection: nezávislost “independence”, neschopnost “incompetence”, nemožnost
“impossibility”, nedodržení “nonobservance”, neznalost “unawareness”

• Derivation: nebezpečí “danger”, nedostatek “shortage”, nezaměstnanost “unemployment”,
nemovitost “real estate”, nesmysl “nonsense”, neštěstí “misfortune, accident”
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Negation

Old Czech data and Modern Czech data (PDT) since UD 2.15:
• NOUN does not have Polarity, lemma with ne- ⇒ negation is derivation

• All non-pronominal ADV have Polarity (nevelmi “not much” – this can be also quantifier,
i.e., DET)

• Some pronominal ADV have it, too (nevždy “not always”)
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Morphological Features

Simple Past Tense: Imperfect
• Old: Ale Kristovo porozenie tak bieše.

• VERB VerbForm=Fin Mood=Ind Tense=Imp Aspect=Imp Voice=Act Number=Sing Person=3 Polarity=Pos
• Modern: S narozením Ježíše Krista to bylo takto:

• VERB VerbForm=Part Tense=Past Aspect=Imp Voice=Act Number=Sing Gender=Neut Polarity=Pos
• English: “Now the birth of Jesus Christ took place in this way.”

Simple Past Tense: Aorist
• Old: Tehdy oni pověděchu jemu:

• VERB VerbForm=Fin Mood=Ind Tense=Past Aspect=Perf Voice=Act Number=Plur Person=3 Polarity=Pos
Variant=Long

• Modern: Oni mu řekli:
• VERB VerbForm=Part Tense=Past Aspect=Perf Voice=Act Number=Plur Gender=Masc Animacy=Anim

Polarity=Pos
• English: “They told him,”
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Conditional vs. Aorist of “to be”

• Aorist of být “be”

Sing Dual Plur
1 bych bychově bychom
2 by bysta byste
3 by bysta bychu

*) and other variants

• Modern Conditional auxiliary

Sing Plur
1 bych bychom
2 bys byste
3 by by

• Even modern by can be 2nd person in by ses
• In Old Czech, aorist servers as conditional auxiliary…

• … but by is used in various persons and numbers
• Aorist usages must be distinguished from conditional
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Morphological Features

Dual Number
• Old: … uzřě dva bratry, … že biešta rybářě.

• NOUN Gender=Masc Animacy=Anim Number=Dual Case=Nom
• Modern: … uviděl dva bratry, … byli totiž rybáři.

• NOUN Gender=Masc Animacy=Anim Number=Plur Case=Nom
• English: “… he saw two brothers, … for they were fishermen.”

Animacy
• Not significant grammatically as in modern Czech
• But tentatively annotated anyway, to be consistent with modern Czech data

28/ 31



Morphological Features

Dual Number
• Old: … uzřě dva bratry, … že biešta rybářě.

• NOUN Gender=Masc Animacy=Anim Number=Dual Case=Nom
• Modern: … uviděl dva bratry, … byli totiž rybáři.

• NOUN Gender=Masc Animacy=Anim Number=Plur Case=Nom
• English: “… he saw two brothers, … for they were fishermen.”

Animacy
• Not significant grammatically as in modern Czech
• But tentatively annotated anyway, to be consistent with modern Czech data

28/ 31



Morphological Features
Converbs (= Gerunds = Transgressives)

• Old: Tehdy ona ihned ostavše sieti, jidesta po něm.
• VERB VerbForm=Conv Tense=Past Aspect=Perf Voice=Act Number=Dual Polarity=Pos

• Modern: Oni hned opustili sítě a následovali ho.
• VERB VerbForm=Part Tense=Past Aspect=Perf Voice=Act Number=Plur Gender=Masc Animacy=Anim

Polarity=Pos
• English: “Immediately they left their nets and followed him.”

Accusative Converbs?
• Old: … někteří … neuzřie syna člověčieho, přijdúce v svém království.

• VERB VerbForm=Conv Tense=Pres Aspect=Perf Voice=Act Number=Sing Gender=Masc Animacy=Anim
Polarity=Pos Case=Acc

• Modern: … někteří … nespatří Syna člověka přicházejícího ve své královské moci.
• ADJ VerbForm=Part Tense=Pres Aspect=Imp Voice=Act Number=Sing Gender=Masc Animacy=Anim

Polarity=Pos Case=Acc
• English: “… some … (will not) see the Son of Man coming in his kingdom.”

• Decision: No Case feature with converbs.
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Morphological Features

Supine vs. Infinitive (???)
• Old: Nalezeny sú oslice, jíchžtos byl šel hledat.

• VERB VerbForm=Sup Aspect=Imp Polarity=Pos
• Modern: Oslice, které jsi šel hledat, se našly.

• VERB VerbForm=Inf Aspect=Imp Polarity=Pos
• English: “The donkeys that you went to seek are found.”
• UD knows supine in Modern Slovenian.
• But what criteria would we use in Czech?
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HiČKoK: History of Czech in Corpus Continuum

Summary
• 100K UD-style etalons to train UDPipe for each period
• Current work:

• The ÚJČ team + DZ: Old Czech
• The ÚČNK team + BŠ: 19th century
• The NK team: preparing data from 20th century

• Modern lemma to facilitate searching
• Morphological features for extinct phenomena
• Tokenization: Multi-word tokens

https://korpus.cz/hickok

https://korpus.cz/hickok
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