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e Starting point

Outline

— Czech valency lexicons Vallex and PDT-Vallex

— Valency theory of Functional Generative Description

e Goals

— Corpus-based valency lexicon of Czech nouns:

NomVallex

— Comprehensive lexicographic treatment of noun

valency

— Deeper understanding of issues of noun valency




Valency of nouns

e Valency: the range of syntactic elements either

required or specifically permitted by a verb or other
lexical unit

Concise Oxford Dictionary of Linguistics

e Valency lexicons (a ... 2)
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A Valency Dictionary of English (Herbst et al. 2004) e

— complementation patterns of English verbs, nouns and adjectives




Corpus-based valency lexicon of
Czech nouns (NomVallex)

Supported by the Czech Science Foundation (2016-2018; 16-02196S)

Team: Veronika Kolarova, Jarmila Panevova, Jana Klimova, Anna
Vernerova

Theoretical framework: valency theory of Functional Generative
Description (Panevova)

— semantic roles
e participants: Actor (ACT), Patient (PAT), Addressee (ADDR), Effect (EFF), Origin (ORIG)
e obligatory free modifications: Direction (DIR), Location (LOC), Manner (MANN)

— valency frames

Goal: a lexicon available as machine readable data in a format
suitable for NLP applications

Valency of deverbal nouns
Extension of two valency lexicons, PDT-Vallex and VALLEX




Vallex, PDT-Vallex, NomVallex

e Vallex

— valency structure of Czech verbs in their particular senses,
characterized by glosses and examples (based on data of the
Czech National Corpus, CNC)

e Vallex 3.0: almost 5 000 Czech verbs in more than 10 800 lexical units,
i.e., given verbs in the given senses

e PDT-Vallex

— a lexicon built during the tectogrammatical annotation of the
Prague Dependency Treebank (PDT)

— verbs, nouns, adjectives




Vallex, PDT-Vallex, NomVallex

e Vallex

— valency structure of Czech verbs in their particular senses,
characterized by glosses and examples (based on data of the
Czech National Corpus, CNC)

e Vallex 3.0: almost 5 000 Czech verbs in more than 10 800 lexical units,
i.e., given verbs in the given senses

e PDT-Vallex

— a lexicon built during the tectogrammatical annotation of the
Prague Dependency Treebank (PDT)

— verbs, nouns, adjectives
e NomVallex

— Extends VALLEX: adding noun entries
— Extends PDT-Vallex: comprehensive lexicographic treatment




Slovnik slovesnych, substantivnich a
adjektivnich vazeb a spojeni

(Svozilova, Prouzova, Jirsova 2005)

e Lexicon of verbal, noun and adjectival valency modifications

e So far the only printed lexicon capturing valency of Czech nouns
and adjectives

 No semantic roles, no valency frames
 Noun entries provided selectively
 Only so-called right valency

zprava o necem, o nekom; odnékud; pro nekoho: kazdodenni z-y
o teroristickych utocich // z. o hrozicich privalovych destich // ...

message about something, about somebody; from somewhere;
for somebody: everyday messages about terrorist attacks // ...




Valency of Czech nouns

Czech: highly inflectional language

Forms of adnominal participants

— not only infinite and prepositional phrases but also prepositionless
cases (GEN, DAT, INS)

— typical as well as special shifts in surface forms of participants
Polyvalent nouns
— various combinations of participants

Various factors influencing valency of nouns
— meaning of the noun
— word-formation process
— syntactic homonymy of some adnominal forms
— semantic class membership
— being a part of a complex predicate
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Polysemy of deverbal nouns

e What does the noun denote?

e Syntactic vs. lexical derivation (Kurytowicz 1936)
 Noun: vyznamenani ‘honor’

— derived from the verb vyznamenat ‘to honor’

Action / state Abstract result of an action  Concrete result of an action
/ physical object / place /
person

‘the process of ‘honor, award’

honoring someone’ ‘badge, medal, order’

Syntactic derivation Boundary between syntactic Lexical derivation
and lexical derivation
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Polysemy of deverbal nouns

e What does the noun denote?

e Syntactic vs. lexical derivation (Kurytowicz 1936)
* Noun: vyznamenani ‘honor’

— derived from the verb vyznamenat ‘to honor’

Action / state Abstract result of an action  Concrete result of an action
/ physical object / place /
person

‘the process of ‘honor, award’

honoring someone’ ‘badge, medal, order’

Syntactic derivation Boundary between syntactic Lexical derivation
and lexical derivation

e Different valency behavior in different meanings?




Typical vs. special
valency behavior of nouns

e Typical valency behavior (panevova 2000, Karlik 2000)
— Nouns denote an action or a state as their source verbs do
— Nouns inherit the valency frame from their source verbs

— Their forms undergo typical shifts
e e.g. ACC - GEN, varovdni cestujicich.ADDR ‘warning passengers-GEN’

e Special valency behavior (kolatova 2010, KolaFové 2014)
— Tied with changes in meaning (e.g., an action - a figurative sense)

— Characteristic properties of valency complementation

e special forms (corresponding to special shifts)
— e.g. ACC - DAT, varovdni cestujicim.ADDR ‘warning passengers-DAT’

e reduction of the number of slots in the valency frame
— pure reduction
— incorporation of a participant (e.g. actor nouns incorporate Actor)

* change of the character of a valency complementation to exclusively nominal
— e.g. Patiens > Material (MAT) / Partitive
— baleni mdsla.PAT do obalu brigddniky.ACT - jedno baleni mdsla.MAT (“container”)

‘packing butter.PAT into the wrap by volunteers .ACT’ = ‘one pack of butter. MAT’




Nouns in PDT-Vallex

e Valency lexicon built during the annotation of the PDT:
https://ufal.mff.cuni.cz/pdt2.0/visual-data/pdt-vallex/vallex.html

e PDT-Vallex in PDT2.0 (2006): 3727 noun entries

— Alevtina Bémova; nominal parts of complex predicates: Veronika Kolarova

 Only nouns and their senses (including corresponding valency
frames) that occurred in the PDT data

* baleni ‘pack(ing)’
ACT(.2,.7,.u) PAT (.2,.u) ?EFF(na-1[.4],v-1[.4],do-1[.2]) v-w112f1 Used: 3x
(balit ‘to pack’) baleni mdsla PAT na jednotlivé porce.EFF
‘packing butter.PAT to particular portions.EFF’

?MAT (.2) v-w112f2 Used: 2x
jedno baleni masla.MAT
‘one pack of butter.MAT’

EMPTY v-w112f3 Used: 2x
(zpUsob provedeni) kniha v broZurkovém baleni
(design) ‘a book in a paperback binding’
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— Alevtina Bémova; nominal parts of complex predicates: Veronika Kolarova
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* baleni ‘pack(ing)’

/
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EMPTY v-w112f3 Used: 2x

Lexical derivation, “container”,
special valency behavior:
Reduction of the number of slots, MAT participant
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Nouns in PDT-Vallex

e Valency lexicon built during the annotation of the PDT:
https://ufal.mff.cuni.cz/pdt2.0/visual-data/pdt-vallex/vallex.html

e PDT-Vallex in PDT2.0 (2006): 3727 noun entries

— Alevtina Bémova; nominal parts of complex predicates: Veronika Kolarova

 Only nouns and their senses (including corresponding valency
frames) that occurred in the PDT data

Syntactic derivation, inherited valency frame, typical valency behavior

* baleni ‘pack(ing)’

/

ACT(.2,.7,.u) PAT (.2,.u) ?EFF(na-1[.4],v-1[.4],do-1[.2]) v-w112f1 Used: 3x
(balit ‘to pack’) baleni mdsla PAT na jednotlivé porce.EFF
‘packing butter.PAT to particular portions.EFF’

?MAT (.2) v-w112f2 Used: 2x

Lexical derivation, “container”,

jedno baleni mdsla.MAT <~
‘one pack of butter.MAT’

EMPTY v-w112f3 Used: 2x

special valency behavior:
Reduction of the number of slots, MAT participant

‘/I Lexical derivation, EMPTY valency frame

(zpUsob provedeni) kniha v broZurkovém baleni
(design) ‘a book in a paperback binding’




NomVallex: Corpus-based valency
lexicon of Czech nouns

e Focus on valency of deverbal nouns

— especially nouns that in one of their meanings can denote an
action

* nouns derived by productive means, suffixes —(e)ni/ti
— e.g. honéni ‘hunting’

* nouns derived by non-productive means or by the zero suffix
— e.g. honba ‘hunt’, hon ‘hunt’

 Exploitation and extension of PDT-Vallex

* Conception of lexicographic treatment: closer to Vallex
— more corpus data
— semantic class membership

— all documented senses of treated nouns




Corpus data

 Not only PDT data (as in PDT-Vallex) but also SYN family
of the CNC and Araneum Bohemicum corpus

— More data = more information

— Verification of usage of some adnominal forms stated in PDT-

Vallex

e especially the instrumental form of Actor modifying non-productively
derived nouns, e.g. ?cetba kym.ACT ‘reading by somebody’

* Dnes je na programu festivalu ... Cetba liturgické poezie . PAT
rabinem.ACT Karolem Sidonem. (SYN2009PUB)

e ‘Reading of liturgical poetry.PAT by rabbi.ACT Karol Sidon is on the
today’s program of the festival.




Manual searching through the CNC

e Valency of nouns — Searching for syntactic relations
— Query: a linear notation of dependency relations, CQL query type
— A noun modified by a participant in prepositionless DAT:

— ([lemma=“pomoc"] [!(tag="[Z|R|V|J].*")]{0,2} [tag="N...3,*"])
/Optional positions / \

We exclude punctuation, prepositions, verbs and conjunctions A noun in DAT

A query can often cover various dependency relations that
do not match our intention = All found occurrences have
to be manually checked and evaluated

— precise but VERY time-consuming

e A recentimprovement: an automatic syntactic analysis of
the CNC subcorpus SYN2015 Lemma of the noun’s parent

— [tag="N...3.*" & p_lemma="pomoc"]




Sketch Engine: Word Sketch

 One-page, automatic, corpus-derived summary of a
word’s grammatical and collocational behavior

 (Collocates are grouped according to grammatical
relations in which they occur

— Word Sketch provides a simple grammar - a collection of
definitions that allow the system to automatically identify
possible relations of words to the keyword

e Czech Word Sketch

— Good: adnominal prepositional phrases and prepositionless
genitive

— So far not covered: e.g. adnominal prepositionless dative and
instrumental, combinations of participants
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Semantic classes in NomVallex

Providing information about semantic class membership

— in contrast to PDT-Vallex
Following semantic classification applied in VALLEX
Focusing on selected semantic classes

— communication, exchange, contact, psychological nouns, mental action

Consistency across a whole semantic class

* zminka ‘mention, notice, remark’ PDT-Vallex entry
ACT(.2,.u) PAT(0-1[.6]) ?EFF(ze[.v],.s) v-w9626f1 Used: 1x
Svobodova.ACT zminka o tom, Ze nelze.PAT zbohatnout ‘Svoboda’s remark about...’
zminka o rozdéleni.PAT unie ‘remark on the Union division’
jedind samostatna zminka o Ceské republice.PAT ‘the only remark about the CzRep’

Noun of communication - missing ADDR(.3) should be added

zminka kamaradovi.ADDR Jifimu Ulrychovi ... Ze je.EFF delegovdn k ... (SYN2013PUB)
‘remark to a friend.ADDR Jifi Ulrych ... that he is.EFF delegated to...”




Polysemy treatment in NomVallex

e PDT-Vallex: only the senses of nouns encountered during
annotation of the PDT
e NomVallex:
— valency patterns for all senses of the treated nouns, as
documented in the CNC and monolingual dictionaries

— focusing on senses with valency potential

* mluveni ‘talking, speaking’ PDT-Vallex entry

ACT(.2,.u) v-w1867f1 Used: 1x
(umeét mluvit) mluveni cizim jazykem.MANN

(to be able to speak) ‘speaking a foreign language’

Missing:
ACT(.2,.u) ADDR(s+7) PAT(0+6)
process of talking with somebody about something

- jeji. ACT mluveni o knihdch.PAT (SYN2010) ‘her.ACT talking about books.PAT’
- mluveni' s novinari.ADDR (SYN2009PUB) ‘talking to/with journalists.ADDR’




Additional information in NomVallex

All documented combinations of participants in various forms,
including word order variants

— especially trivalent nouns constitute rather complex patterns

Information about the type of special valency behavior

— the form corresponding to special shifts, reduction of the number of slots
in the valency frame, the special nominal participant MAT

Frequency and stylistic evaluation of a pattern

— scale: very frequent — frequent — rare

— grammatical but rare
e e.g.double post-nominal genitives

— legal language

» e.g. Patient in prepositionless genitive modifying the noun pokus ‘attempt’
— pokus vraZdy.PAT, lit. attempt murder-GEN.SG, ‘attempted murder’

Links to the PDT-Vallex and Vallex entries of the verb from which
the noun is derived and to other nouns derived from the same
verb




Nominal Entry Example: vyznamenani ‘honor’

Semantic class: evaluation

Source verb: vyznamenat®’ ‘to honor’, Nouns: vyznamendvani;

1. proces vyznamenani nékoho ‘the process of honoring someone’
Frame: ACT(.2,.7,.u) PAT(.2,.u)

Example: vyznamendni veterdna.PAT premiérem.ACT ‘honoring of the veteran by the prime minister’;
vyznamendni premiérem.ACT ‘honoring by the prime minister’; premiérovo.ACT vyznamendni veterdna.PAT
‘the prime minister’s honoring of the veteran’; vyznamendni veterdna.PAT ‘honoring of the veteran’;
’premiérovo.ACT vyznamendni ‘the prime minister’s honoring’; veterdanovo.PAT vyznamendni

premiérem.ACT ‘the veteran’s honoring by the prime minister’; veterdnovo.PAT vyznamendni ‘the veteran’s
honoring’

2. pocta, vyznamenani udelené nekomu ‘honor, award’

Frame: ACT(.2,.u) PAT(.3)

The type of special valency behavior: special form of PAT (special shift ACC - DAT)

Example: vyznamendni veterdnovi.PAT ‘honor addressed to the veteran’; ?premiérovo.ACT vyznamendni
veterdnovi.PAT ‘the prime minister’s honor addressed to the veteran’; ?vyznamendni premiéra.ACT
veterdnovi.PAT ‘honor of the prime minister addressed to the veteran’

3. odznak, medaile, rad ‘badge, medal, order’
Frame: EMPTY

Example: ovénceny vyznamendnimi ‘decked with medals’

4. nejvyssi stupen celkového prospéchu ‘honors’
Frame: EMPTY

Example: studovat s vyznamendnim ‘to study with honors’
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3. odznak, medaile, rad ba%e’ medal, order : Lexical derivation, EMPTY valency frame
Frame: EMPTY

Example: ovénceny vyznamendnimi ‘decked with medals’

4. nejvyssi stupen celkového prospéchu ‘honors’
Frame: EMPTY Lexical derivation, EMPTY valency frame
Example: studovat s vyznamendnim ‘to study with honors’ :




Current work

e Preliminary list of entries

— starting point
e source verbs contained in Vallex
e comparison of the list of derived nouns with entries contained in PDT-Vallex

e adding missing nouns (lemmas)
— hovor ‘talk’, komunikovani ‘communicating’...

— initial phase: more than 1000 entries
— resulting lexicon: 400-500 representative entries

— nouns of communication, contact, exchange and psychological
nouns

e Adjustment of Word Sketch grammar to specifically Czech
adnominal forms
— adnominal prepositionless dative and instrumental
— adnominal expression of a proposition
— “left” valency (possessive adjectives and pronouns)
— combinations of participants




Future work

|dentification of all documented meanings of the treated
nouns

— corpus data, monolingual dictionaries, valency lexicons

Searching for noun valency through the CNC and the Araneum
Bohemicum corpus

Finding a solution to - so far - unanswered questions

— idioms’ treatment
* mluveni do duse ‘giving somebody a talking-to’
— nominalizations of complex predicates
e davani prednosti ‘giving way’, ztrdata kontroly ‘loss of control’

More semantic classes
New theoretical findings in the field of noun valency




Conclusion

NomVallex: starting project building upon solid
theoretical foundations

Exploitation and extension of valency lexicons PDT-
Vallex and Vallex

Valency of nouns based on corpus data

— PDT, CNC, Araneum Bohemicum

Comprehensive description of valency patterns of
Czech deverbal nouns

— valency frames

— semantic class membership, sense identification, additional
information (frequency, special valency behavior etc.)
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