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Valency of nouns
• Valency: the range of syntactc elements either 

required or specifcally permited by a ierb or other 
lexical unit

Concise Oxford Dictonary of Linguistcs

• Valency lexicons (a … z)

A Valency Dictonary of English (Herbst et al. 2004)

– complementaton paterns of English ierbs, nouns and adjecties
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ability
for a particular task

to do something

a person’s

at a particular
skill

zeal
a person’s

to do something

for something

in doing something

…



Corpus-based ialency lexicon of
Czech nouns (NomVallex)

Theoretcal framework: ialency theory of Functonal Generatie 
Descripton (Paneioiá)

- ialency frames

- ialency complementatons:
• partcipants: Actor (ACT), Patent (PAT), Addressee (ADDR), Efect (EFF), Origin (ORIG)

• obligatory free modifcatons: Directon (DIR), Locaton (LOC), Manner (MANN)

• Goal: 400-500 representatie entries

• Valency of deierbal nouns

• Extension of two existng ialency lexicons, VALLEX and PDT-Vallex
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Vallex, PDT-Vallex, NomVallex
• Vallex

– ialency structure of Czech ierbs

– based on data of the Czech Natonal Corpus, CNC

– rich annotaton of syntactc phenomena + a grammatcal 
component

• almost 5 000 Czech ierbs in more than 10 800 lexical units, i.e., giien 
ierbs in the giien senses (oier 6700 lexical units when aspectual 
counterparts are grouped together)

• PDT-Vallex
– a lexicon built during the tectogrammatcal annotaton of the 

Prague Dependency Corpora (PDT)

• more than 7000 ierbs in oier 11000 lexical units, 3750 nouns (4750 
lexical units), 800 adjecties (950 lexical units)
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Vallex, PDT-Vallex, NomVallex
• NomVallex

– based on data of the CNC and Araneum Bohemicum Corpus

– has adopted the design of Vallex

• Vallex
– ierbs

– based on data of the Czech Natonal Corpus, CNC

– rich annotaton of syntactc phenomena

– grammatcal component

• PDT-Vallex
– annotaton lexicon for the Prague Dependency Corpora

– ierbs, nouns, adjecties
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Valency paterns in NomVallex 
• Lexeme: an abstract unit associatng all lexical forms of the noun 

with lexical units

• Lexical units: indiiidual senses of the noun

• Type of the lexical unit: process – abstract result – concrete result

• Gloss describing the giien meaning

• Valency frame: ialency slots standing for indiiidual ialency 
complementatons

• List of possible morphemic forms indicatng surface expression of 
the giien ialency complementaton

• Example proiiding corpus eiidence
– combinatons of adnominal partcipants representng iarious ialency 

paterns, as extracted from the CNC and Araneum Bohemicum Corpus

• Semantc class membership

• Control, reciprocity, references to light ierbs with which the noun 
combines, special ialency, links to VALLEX and PDT-Vallex…26. 10. 2017 Sloiko 2017 7



NomVallex: Example of a nominal entry
* PLÁN ‘PLAN’
: id: blu-n-plán-1

+ ACT(gen,poss;obl) PAT(gen,na+acc,o+loc,pro+acc,inf,aby,že,dcc; obl)

    -derived: blu-i-plánoiat-1

    -gloss: záměr, úmysl ‘intenton, aim’

    -example: plány vystavět.PAT podnik ‘plans to construct a processing plant’

    -control: ACT, ex

    -class: mental acton

    -type: abstract result

: id: blu-n-plán-2

+ AUTH(gen,poss;typ)  PAT(gen,poss; obl)

    -derived: blu-i-plánoiat-1

    -gloss: mapa, nákres ‘map, layout’

    -example: plán města.PAT ‘city plan’

    -class: mental acton

    -type: concrete
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Valency of Czech nouns
• Czech: highly infectonal language
• Forms of adnominal partcipants

– a ierb in the infnitie, a content clause, iarious prepositonal phrases, 
prepositonless cases (GEN, DAT, INS)

– deierbal nouns: typical (systemic) as well as special (non-systemic) shifs   
in surface forms of partcipants

• Polyialent nouns
– iarious combinatons of partcipants

předání           výrobku.PAT   výrobcem.ACT jeho pověřenému zástupci.ADDR

handing-oier product-GEN producer-INS   his accredited representatie-DAT

‘handing oier of the product by the producer to his accredited representatie’
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Various factors infuencing ialency of Czech nouns

• Noun podpora ‘support’: What does the noun denote?
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Process Abstract result of the process Concrete result of the 
process / physical object / 
place / person

podpora pacienta lékařem
‘support of the patent by the 
doctor’

lékařova podpora pacientovi
‘doctor’s support to the 
patent’

podpora v nezaměstnanost
‘unemployment benefts’
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Various factors infuencing ialency of Czech nouns

• Noun podpora ‘support’: What does the noun denote?

• Productiely is. non-productiely deriied nouns
– podporování / podpoření ‘supportng’ is. podpora ‘support’

• Typical (systemic) is. special (non-systemic) shifs
– ierbal nominatie and accusatie typically shif to nominal genitie 

→ syntactc homonymy of some adnominal forms → alternatie forms
– podpora prezidenta.ACT/PAT ‘support of the president’ 

• Semantc class membership
• Featuring in a complex predicate

– poskytnout někomu podporu ‘to proiide sb with support’
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Semantc classes in NomVallex
• Semantc class membership: carried oier from Vallex

• Semantc classes in Vallex:
– built strictly in a ‘botom-up’ way, by grouping lexical units with similar 

syntactc propertes and with respect to their semantcs
•  an intuitie gathering of frames rather than a properly defned ontology

– 22 semantc classes were established
• appoint ierb, cause moton, combining, communicaton, contact, emission, exchange, 

expansion, extent, change, interienton, locaton, mental acton, modal ierb, moton, 
percepton, phase of acton, phase ierb, proiiding, psych ierb, social interacton, transport

• NomVallex: focusing on fie semantc classes
– communicaton, e.g., odpověď ‘answer’

– exchange, e.g., dodávka ‘deliiery’ 

– contact, e.g., dotyk ‘touch’

– mental acton, e.g., obava ‘fear’

– psychological states, e.g., dojem ‘impression’

• Consistency across a whole semantc class
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Current stage

• Focus on nouns of communicaton and mental acton

• Non-productvely derived nouns show a strong tendency 
for an increased number of possible expressions of their 
partcipants in comparison with their base ierbs
– apelovat  ‘to appeal’

• ACT(NOM) ADDR(na ‘at’+ACC) PAT(content_clause)

–  apel  ‘appeal’

• ACT(GEN, possessiie) ADDR(DAT, k ‘to’+DAT, na ‘at’+ACC)       
PAT(k ‘to’+DAT, prot ‘against’+DAT, content_clause,inf)

• Non-systemic forms of partcipants
– e.g., apel komu-DAT ‘appeal to-sb’
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Searching through corpora
CNC SYNv5, Araneum Corpus

• KonText, CQL queries

• Sketch Engine, Word Sketch
– adjustment of Word Sketch 

grammar to specifcally 
Czech adnominal forms

– adnominal prepositonless 
datie and instrumental

• Tezaurus
–  checking polysemy
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Searching through corpora
CNC SYNv5, Araneum Corpus

• KonText, CQL queries

• Sketch Engine, Word Sketch
– adjustment of Word Sketch 

grammar to specifcally 
Czech adnominal forms

– adnominal prepositonless 
datie and instrumental

• Tezaurus
–  checking polysemy

Prague Dependency Treebank (PDT)

• PML-TQ

• Manual syntactc annotaton
– surface (1,5 MW)

– deep (0,8 MW)

• Functors
– syntactc-semantc relatons of the 

giien complementaton to its 
goierning word

– Actor (ACT), Patent (PAT), 
Addressee (ADDR), Efect (EFF), 
Origin (ORIG)

• Deletons
– unexpressed obligatory ialency  

complementatons are added
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A quanttatie analysis: PDT 3.0
• Nouns representng the fie selected semantc classes

– communicaton, exchange, contact, mental acton, psychological nouns

– total number of nouns that occurred in the PDT 3.0: 623

• Relatie frequencies of combinatons of partcipants, including 
their forms
– nouns modifed in the PDT 3.0 by a partcipant expressed on surface

– the analysis may then be used to optmize the search using Word Sketches 
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Type of the noun Communi-
caton

Exchange Contact Mental 
acton

Psych. 
states

Total

Productiely
deriied

Lemmas 145 94 30 107 29 405

Occurrences 1552 699 128 1236 179 3794

Non-
productiely
deriied

Lemmas 102 34 10 54 18 218

Occurrences 2163 540 16 1256 504 4479

Total Lemmas 247 128 40 161 47 623

Occurrences 3715 1239 144 2492 683 8273
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Combinaton of two partcipants

• Productiely deriied 
nouns

Communicaton Exchange
0

1

2

3

4

5

6

ACT+PAT

ACT+ADDR

PAT+ADDR

PAT+EFF

PAT+ORIG

• Non-productiely deriied 
nouns

Communicaton Exchange
0

1

2

3

4

5

6

ACT+PAT

ACT+ADDR

PAT+ADDR

PAT+EFF

PAT+ORIG

• Diference between the Exchange class and the Communicaton class
– Communicaton: the most frequent combinaton is the combinaton ACT+ PAT 

– Exchange: the most frequent combinaton is the combinaton PAT+ ADDR



Combinatons of forms
All productiely deriied nouns in the PDT
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Combinaton Relatve 
frequency

Examples

Only Gen ~ 70 % zvyšování ceny
‘increasing of-the-price’

Only prepositonal group 
(PG)

 ~ 9 % srovnávání s čím
‘comparison with sth’

Possessiies  ~ 6 % Clintnovo ‘Clinton’s’

Gen + PG  ~ 3 % měření sil se Švédy
‘pitng (one’s) strength against the 
Swedes’

Indeclinable noun ~ 1,5 % rozdělení ČSFR
‘the diiision of ČSFR
(i.e. Czechosloiakia)’

…



Utlity of WordSketches

26. 10. 2017

• Datie complementatons appear with less than 1% of noun 
instances in the examined PDT data
 Yet they may stll be found as statstcally signifcant 

collocatons of indiiidual nouns:
 předání

`handing

oier’
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Utlity of WordSketches
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• Datie complementatons appear with less than 1% of noun 
instances in the examined PDT data
 Yet they may stll be found as statstcally signifcant 

collocatons of indiiidual nouns:
 předání

`handing

oier’

• WordSketches cannot distnguish 

between ialency and non-ialency complementatons
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Utlity of WordSketches

26. 10. 2017

WordSketches search for collocatons

(as a relatonship between two lexical items)
 It is easy to create a rule that will giie a table listng the 

complementatons expressed by prepositonal groups
 We need a separate rule for each of the other forms of 

complementatons (especially prepositonless cases and 
infnities) and these rules will only trigger when there is a 
lexical item that occupies the positon with some leiel of 
statstcal signifcance

→ we are interested in “syntactc collocatons”
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Conclusion

26. 10. 2017

• NomVallex: Extension of Vallex lexicon

• Valency of nouns based on corpus data
– CNC, Araneum Bohemicum Corpus

– PDT: a quanttatie analysis of data from the PDT can help to optmize 
the search using Word Sketches in the CNC 

• Comprehensiie descripton of ialency paterns of Czech 
deierbal nouns
– ialency frames

– sense identfcaton

– semantc class membership

– corpus eiidence

– links to VALLEX and PDT-Vallex

– additonal informaton
• special ialency, light ierbs with which the noun combines, …
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Searching through VALLEX / NomVallex Lexicon



Coierage of semantc classes in NomVallex
• Preliminary list of entries: 1230 lemmas of nouns

• Goal: 400-500 representatie entries
• Communicaton (140), Exchange (80), Mental acton (100), Contact 

(40), Psychological nouns (40)
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Vallex Communicaton Exchange Contact Mental 
acton

Psychological 
states

Total

Verbs 454 277 170 378 129 1317

NomVallex

Productiely
deriied
nouns

335 171 117 257 104 984

Non-
productiely
deriied
Nouns

110 38 14 56 28 246

Total 445 209 131 313 132 1230
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Surface expression of Actor (ACT)

• Productiely deriied 
nouns
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• Non-productiely deriied 
nouns

Com
m

unica
ton

Exc
han

ge

Conta
ct

Psy
ch

olo
gi

ca
l

M
enta

l a
ct

on
0

10

20

30

40

50

60

70

80

Gen

Instr

Adjposs

Pronposs

od+Gen

• Gen > Pronposs > Adjposs / Instr > od ‘from’+Gen


