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Verbalex

lexical database of ~ 10,500 Czech verbs
valency frames

obligatory x facultative constituents
morpho-syntactic and semantic information
synsets, WordNet [2]

grammar



The task and motivation

Identify verbs and all the corresponding valency frames in a
sentence.

word sense disambiguation

corpora evidence for valency frames
enhancing Verbalex

e.g. resolving parsing ambiguities [3]

machine translation



Algorithm and source properties

Input: syntactically and morphologically analysed text

Resources: Verbalex, Czech WordNet [4] — preprocessed

Output: vertical text, with lists of frame identifiers

Speed: ~ 0.03 s per sentence

Verbalex: patched, added ct/ci infinitive variants, enumerated
frames

WordNet: created a (lemma — list of hypernyms) dictionary



Algorithm description

clause scope, order discarded

a set of tests:

reflexivity

surface grammar constraints

category of personality/impersonality

complementation: prepositions, adverbs, subordinate clauses,

phrasemes

boolean results

labeling the constituents with the matched WordNet literals



“Dokument pozbyl svého vyznamu v roce 1806."
“The document finally lost its meaning in 1806."
pozbyts, pozhyvaty =

frame: OBJ <object:1> iolbl VERB °”' ATTR <attribute:2> i‘;bl

1/49 frames



“Konstantinovi vojdci zde setrvali aZz do poloviny léta 312.

“Constantin’s soldiers rested there until mid-summer 312."
setrvaty, setrvavaty, vydrZets, vytvats, vytrvavaty =

4rame: AG <person:1> :El VERB ot LOC <position:1> I

na+if, v+iG

-example: setrval na misté nehody (pf)

E setrvaty, setrvavats, vydrZets, wyirvats, wytrvavats =

frame: AG <person:1> :kl’l VERB °"' TIME <time period:1> zg_le

-example: varéel do rana (ph

setrvaty, setrvavaty, wydrZets, wyivaty, wirvavaty =
sframe: AG <person:l> :El VERB ot TIME <time period:1> z:_le LOC <iocation:1> \(:fitﬁ

-example: wirval v praci aZ do vecera (pf

3/40 frames, facultative participants not present



“Béhem jeho nepFitomnosti vladl nad Soluni jeho bratr Manuel
Agelos.”
“During his captivity, his brother Manuel Angelos ruled over

Thessalonica.”
panovaty, viadnouty =

frame: AG Sperson:l> :kljl VERB obl LOC <iocation:1> obl

nad+i7, v+ib
panovaty, viadnouty =
. obl ohl obl q opt
K : g = 1> . = ="
frame: AG <person:1> il VERB °*' PAT =group:1 nadi? LOC =iocation:1 VB

2/18 frames



“Reky tekouci ze severu na jih vymilaji vice vychodni b¥eh.”
“Rivers flowing from north to south eat away more of the eastern

bank."
erodovaty, vymilaty =
srame: PHEN <phenomenon:1> | STATE <state:> ' VERB °” SUBS <soilz> | OBJ <natural object1> ;"

-example: dést eroduje kamen (impf)
-example: vihkost eroduje pidu (impf)

E erodovaty =

drame: SUBS <soil:2> | OBJ =natural object:1> ‘nlbl VERB gt ATTR =attribute:2> ‘n?pt

-example: pida erodyie vihkem (impf)

No frame accepted, the frames above are available in synset
erode:2, eat away:1, fret:11.

E odervatiy, odtrhnouty, odtrhowvaty, urvats, utrhnout; =

sframe: ENT <stream:1> iolbl VERB obl OBJ <natural object:1> &bl

entity:1>thing:12>body of water:1, water:2>stream:1,
watercourse:2



Establishing a test set

Na jejim misté se ve stiedovéku nachézel trh s rybami.

submit

nachazet

Context: Na jejim misté se ve stiedovéku nachazel trh s rybami.
Type of annotation: ./ No allowed frame ./ Matched '_/No match ' Not a verb '/ Auxiliary ' Infinitive

najit se nachazet se

Czech Synset: ENG20-02624183-v
definition: necekané se objevit

__nachézet ses, najit se1

-frame: AG <person:1> :tl’l

-example: nasli se i zradci (pf)

E _nachazet ses

-frame: OBJ <object:1> | SUBS <substance:1> ?lbILOC <location:1> | ATTR <shape:2> el

vié

-example: siil se nachdzi ve formé krystalt (impf)

nachazet se byt

English equivalent: ENG20-02669122-v
definition: prodiévat v néjakém stavu



Evaluation

five test sets

full agreement required

IAA of all annotators is ~ 17%
pairwise agreement reaches 70%

the algorithm achieves ~ 30% precision and ~ 20% recall



Errors of the algorithm

“Pokud se to ignoruje a pokraduje se v sestupu, bolest v usich stale

zesiluje."
“If it is ignored and one continues the descend, the pain in ears

gradually increases.”

E pribyts, pribyvat;, pfibrats, pribirats, spravit se,, zesility, zesilovat;, ztloustnout;
i . g .1 0bl .7~ 0Dl
-frame: AG <person:1janimal:1> - PART <body part:1> RsiE

e error in syntactic analysis, , bolest" is not an object
WordNet definition: ,stat se tlustsim, silnéjsim, mohutnéjsim,

zvysit svou vahu' ~ put on weight



Errors of the algorithm

“Zapomnél jsem heslo pro pFistup, kde ho zjistim?"
“I have forgotten my password, where can | find it?"
— diagnostikovaty , pojmenovats, rozpoznaty, stanovits, stanovovats, uréits, uréovats, zjistita

frame: AG <person:1> 2$|STATE <illness:1> Elbl

e no semantic disambiguation using the main clause
(the algorithm returns another 23 frames)



Errors of the annotators

“Jednoho vede vidina odmény a druhého pomsta.”
“Someone is encouraged by imagining the reward and someone
other by the revenge.”

nabadatq, navésts, navadéts, pfinutity, nutity, pobidnouty, pobizety, podnitits, podn&covats, ponouknoutz, ponoukats, povzbuzovaty, pudity, véstg =
srame: STATE <state:t> "' VERB °"' PAT <person:1> %8 ACT <act:2> [,

. . . .. . Obl
e missing obligatory participant ACT [act : 2|37 3

(no accepted frame by the algorithm)



Errors of annotators

e

“"Optimalni spalovaci proces umoZiiuje ziskat z paliva maximum
energie a zejména sniZuje emise oxidu uhli¢itého.”

“The optimal combustion process allows to gain maximum energy
from the fuel and in particular reduces carbon dioxide emissions."
omezitz, omezovatz, restringovaty , sniZitg, sniZovaty =

frame: GROUP <institution: 1> ﬂbl VERB B ACT <act2> &bl

e subcategorization features conflict
(no accepted frame by the algorithm)



Assesing agreement

unlimited number of assigned frames
frequent, polysemous verbs
the type of texts in the test set

dubitable annotations?



Conclusion and further work

fast algorithm
word sense labeling
analyse the non-acceptance of frames

validate existing Verbalex example sentences



Thank you for your attention
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