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Abstract—The types of lexicons necessary for Transpar- a textual form of a natural language sentence (in Czech)
ent Intensional Logic (TIL) logical analysis will be de- into the corresponding construction of Transparent Inten-
scribed. We will show the algorithm for analysing the TIL  sjonal Logic, which serves as a representant of the logical
verbal object as thg core of a clause construction W|.th|n meaning of the sentence.
the sentence analysis. Examples of verb frame analysis for . L

: : In some cases, the resulting sentence construction is
Czech words will be presented. We also depict a way of en- ) ) ) )
riching the lexicon entries as combinations of the descrip- NOtPragmatically anchored.e. it contains free variables,
tions of lexical units as they are developed within the area Which reference the pragmatic situation of the discourse
of lexical semantics (e.g. WordNet) with logical analysis of as a whole. Before using such sentence in inference, the
sentence meanings worked out within the Transparent In- pragmatic meaning of the sentence must be acquired with

tensional Logic framework. filling the values of the free variables that represent per-
Index Terms—TIL, logical analysis, verb frames. sonal pronouns, proper names or discourse links. How-
ever, the discourse analysis is beyond the scope of NTA

|. INTRODUCTION and is not further discussed in this paper.

In the following sections, we concentrate on the clause
?nstruction with the usage of three lexicons:

« the lexicon of tokens

« the lexicon of verb frames

« the lexicon of functional items (prepositions, con-

TIL, or Transparent Intensional Logic (see [1]), is a
logical system, suitable for representing meaning 8
natural language expressions. The system is a typed

calculus logic with hierarchy of types. It is a parallel to
Montague’s logic, however TIL is more capable of de- = :
scribing natura| language semantics while retaining tq'%e Jg:r?ttle?lrzséﬁa. 1)‘ormat of these lexicons is exemplified
simplicity of the basic idea. Moreover, the inference rulc?s : P

for TIL are well defined, thus enabling us to use construé‘lrther in the text.

tions as an instrument for representing sentence meani\9\/erb Frame Analysis
in knowledge base systems. The connection between a ) ] )
construction and the constructed object is fact-indepen-1 N€ TIL type of the object that is denoted by a verb in
dent and is directed by the mechanism of typehlculus. the finite form can be derived from the actual verb frame

Constructions carry information about relations betweditantiated in the sentence. Each of the verb arguments
the elementary parts of a language expression. may be assigned a different type from tbgicon of verb

TIL objects, which areconstructedby the sentence frames In the list of verb valencies for Czech (see [3],

meaning, are typed with the objectual base that considtd: We record thesyntactic surface structuref the sen-
of the set of four basic types:is the two-element class of{€NC€ CONstituents in contrast to theimantic functiogin
truth-values (truthT, and falsehoodF), ¢ is the class of the conception of [5] the semantic function corresponds

individuals (universe of discourse), s the logical space [ the linguistic meaning). During the logical analysis in
(class of possible worlds) andthe class of time moments | L, We need to |dentlfy yet an_other Iev_el ofthe (_Jlenotatlon
(or real numbers). This yields what is called the epistenfi& & Verb argument — itmeaning functionOn this level,
base in TIL and represents, in fact, a framework to whidl enter the co'nstructlon of thg TIL object represented by
now so popular ontologies can be linked. Non-basic typt€ corresponding NL expression.

are classes of mappings among the members of this baskhe distinction of the three levels of verb frame repre-
and classes of constructions (higher-order types). sentation may be demonstrated on the example of the verb

‘brat’ (‘to take’) with a valency hékomu néco.’ (‘some-
Il. THE LOGICAL ANALYSIS OF A SENTENCE thing from somebody’) The three levels then can looklike

For the purpose of obtaining the logical analysis of' At this level of analysis, the Agent (subject) is not processed. Its
a sentence within the Normal Translation Algorithrarocessing is postponed to the clause level analysis.
(NTA, [2]), we describe the procedure of translation of



TABLE |
EXAMPLES OF A NOUN ANALYSIS.

Noun Analysis Description

pes,Elovek” Z...L. Pes, ., an individual from the class of individuals — sugh
pes/(ot).,, for whichpes ,,« holds

prezident prezident/i,,, an individual role

volitelnost” volitelnost/(otry,) ., a property of an individual role

vyska, vyska/(7¢)., a quantity

hmotnost

vyrok, tvrzen™ | p...x.: vygrok ,,p, a construction of a proposition from the class of con-
vyrok/(oxx). ., structions of a proposition

valka, snich, valka/(o(om)). a class of episodes — an activity that directly corre-

zvoreén ” sponds to a verb

leden, podzim | leden/(o(o7)) classes of time moments — time intervals specified

by month or season.

*‘dog’, ‘human’; ‘president’; ‘eligibility’; ‘height’, ‘weight’; ‘statement’, ‘assertion’; ‘war’, ‘laughter’, ‘ringing’; ‘January’,

‘autumn’
1. syntactic surface structure: struction and type that appears in the resulting sentence
brat analysis depends on (at least):

1. the actuainput lexical itemghe constituent consists
of — their analysis has to be found in thexicon of
tokens

This level reflects those properties of constituents that2. thecontext— the lexicon often offers more than one

can be derived following the morphological and syn-  possible analysis of the lexical item. However, on the

NEKOMUhyman.NP, dat., no prep.

NECGhon-human.NP, accus., no prep.

tactical analysis of the sentence. upper level the surrounding lexical items may pro-
2. semantic function: vide more details to the specification of the subject
and so enable to select only the appropriate analyses

brat Patient Object ’
of the item.

The semantic function denotes the role of the vetthe pasic guide-post for the list of valencies of Czech
arguments in the activity expressed by the verb yarps that keeps the syntactic structure of the verb valency
Patient, the one that is referenced by the verb as Wjgyuid route the translation of a valency expression (i.e. a
receiver of the verb’s activity, and Object, the one thapecification of a verb argument) in the following way:

is acted with, i.e. what is taken. a noun group(with/without preposition).
3. meaning function: A noun phrase is usually formed by a core, a noun,
brat/(o(om)(om))wtt which is preceded by adjuncts in the form of an ad-
.. jective, a pronoun or a numeral or a combination of

such items. In the simplest case, the noun phrase con-
sists of just one noun, whose analysis is found in the
lexicon. Examples of common analyses of a noun are
presented in the Table I.

Yool SwtYy S...(0L) .,

On this level, we try to find the construction of the
object that is represented by the corresponding con-
stituent —z...., a speC|f|c' |n(_1I|\_/|duaI, and the other an adverbial phrase

Yoot swnyss... (o), anindividualfromaclass of e constructions of adverbial phrases usually works

individuals or an individual with a SpeCiﬁed property. as a modifier of the verbal Object of the verb and is
In the analysis of the verb valency frame in the NTA, we not described here in detail.

r_leed to find the appropr_iate tran_slation from t_he syntac-, sy bordinate clause
tic structure to the meaning function. The particular con- The sentence building includes the description of



analysis of relative and other subordinate clauses Wwijthin the successive analysis).
means of clause combinations with the conjunction That is why, we have chosen the logical analysis to run
object as its functor. within the fourth group of our metagrammar actions — the
an infinitive actions based on derivation tree, see [6]. The process pro-
The infinitive form of a verb in the position of a verbceeds in certain (time) successive steps, which are sum-
argument is analysed as the world-instantiated verlahrized in the following paragraphs.
object (object of type(on)(om)) of the correspond- _
ing verb. B.1 Lexicon of Tokens
Following these guidelines, the current lexicon of verb The logical analysis starts to build the construction of
frames provides the system with the information about: the whole sentence froinside i.e., in concordance with

« verblemma the Compositionality Principle, the meaning of the com-
« surface verb frame- information about morphologi- pound is constructed as the meaning of its constituents.
cal and syntactic features of verb arguments Therefore, the first step must necessarily run in the low-
« the TIL types of the argumentd the verbal object  est part of the derivation tree — the analysis of the input
« theschemaof the verbal object construction lexical items. In this step, we have not much choice other

An example of the current version of a lexicon entry fahan to look up the proper analysis (analyses) of the lexi-
the verb ‘bat’ with valency frame ‘#komu réco’ (to take cal items in thdexicon of tokens An example of entries
something from somebody) is presented in the Figureid.the lexicon of tokens is:

In future versions, we plan to extend the lexicon of verb

frames with semantic information linked to the WordNet : Iemnma
Ontology nodes as described in the Section ll. pece y
: schema
B. The Sentence Analysis O(peceny/T_PROP)
In this stage, we have information about the logical -
: o ; lemma

analysis of a verb group with its arguments and adver- K

. o . e ure
bial modifiers. What remains to be specified, is the ba- . h

[ ide-post that suggests the best order in which all the ! schema
sicgul exists:V(ifi):V(i)

partial analyses of phrases, clauses and sentence should
proceed.

We suppose that the input state of the logical analyiere, the word ‘péery’ (roasted) is analysed as a property
is formed by an already disambiguated (uniquely ident@ individuals and the word ‘kie’ (chicken) is given the
fied) syntactic derivation tree. Hence, the logical analysi®alysis of an individual bearing a specific property (to be
may run either after the end of the syntactical analysis @chicken).
the input sentence, or as well in parallel with it, in which The lexicon can supply some wild-card values based on
case the necessary procedures perform as certain cortfe-grammatical category of the lexical item, but in such
tual actions, which work over the possible combinations e@ise we risk the possibility of incorrect type assignment
the (locally) analysed constituents. The asset of such p@-g. the word ‘ySka’ (height) cannot be analysed as an
allel approach is in its capability to prune analyses whidhdividual). Hence, as a result of this part, we receive the
are type-inconsistent, e.g. if the verb expects an indiviggpe of each lexical item as well as a schema of its work-
ual as its argument, the type checking mechanism wolig with other (dependent) constituents (e.g. a conjunc-
not allow a proposition to take this place. However, tHén is accompanied with the schema of the relevant clause
cases where such pruning may reduce the extent of (agopositions) as its arguments). Such a lexical item that
syntactic analysis are quite rare (remember, this pruniégpects some arguments to be meaningful is calfeder
applies only on sentences which are correct in their syntégnal lexical item.
but inconsistent in the types of their constituents) or the
can be substituted with the verb frame analysis only. T
drawback of the parallel analysis lies also in the time andThe analysis then moves up the derivation tree, rule by
space spent on the overabundant logical analysis of thogle. Each rule is supplemented with a similar schema
subtrees that are not part of the resulting derivation trae the functional lexical items, a schema that tells how
(i.e., in the parallel analysis, we cannot cast away any siihe constituents, that correspond to the nonterminals (or
tree that is successful “so far,” even if it may be ruled opreterminals) on the right hand side, combine together to

:and:[awt(O(pes/T_PROP)),V(i)]

e2 Rule Schemata



: lemma

brat

; encoded surface valency frame with TIL types of arguments
hPc3t{i}-hTc4t{i}

; the verbal object schema
rexists:V(v):V(v):and:V(V)=[[#0,try(#1),try(#2)],V(w)]

Fig. 1. Lexicon entry for the verb frame ‘&rrekomu réco’ (to take something from somebody).

prep_noun_phrase -> prep noun_phrase
agree_case_and_propagate($1, $2)
depends($1,$2)
add_prep_ngroup($2)
rule_schema($@,"Iwt([awt(#1),try(#2)])")

noun_phrase -> left_ modif noun_phrase
agree_case_number_gender_and_propagate($1, $2)
depends($2,$1)
rule_schema($@,"lwtx(awtx(#1) and awtx(#2))")
rule_schema($@,"lwtx([[awt(#1),#2],x])")

Fig. 2. Examples of metagrammar rules for prepositional noun phrase and noun phrase with multiple rule schemata. The actual
choice of the proper rule schema is guided by the type checking system during the running time of the analysis.

form a construction of the left side nonterminal. For an 1. first, we try to identify thesubject(typically Agent)
example of the rules with rule schemata see the Figure 2. of the clause. In Czech, we can seek for a noun
The result of the application of the schema is then subject phrase (including a single adjectival group, option-
to the type checking mechanism which safeguards that the ally followed by an indeclinable word such as parti-
constituents typologically agree with the others in the re- cle, adverb or interjection) in nominative.
sulting construction, i.e. that all arguments of a composi- If the subject cannot be determined, we suppose that
tion have the types needed by the corresponding function. it is unexpressetiand supply a indefinite subject of

In this way, we form the constructions of constituents the type of individual or a class of individuals accord-
such are noun phrases or adverbial phrases up to the level ing to the number (singular or plural) of the verb.

of a clause. 2. after that, we look up thinite form verhbin the lex-
_ icon where we obtain all acceptable verb frames of
B.3 Clause Construction this verb with the corresponding analyses (that in-
In a rule of the form ¢lause — ... ', the process cludes the types of the verb arguments, as well).

becomes a little more complex than to be described in one3. what follows is a more tedious case of the procedure
step only. In such rule, we have identified the kind of the in point B.2 above. In order to reduce the multi-
verb group, i.e. whether it is an attributive or an episodic  plicative extent of the number of participants to be
verl?, active or passive voice and past, present or future checked during this process, we run one round of
tense. In groups of so called intersegments we have the pruning yet before we start to build the construc-
candidates for the verb arguments and free adjuncts in the tion — we check all the intersegments against the
form of noun phrases, prepositional noun phrases, other available verb frames and first, score out those that
clauses or adverbial phrases. In several successive steps,with certainty cannot take part in the verb frame, and
we now need to form the construction corresponding to secondly, check all the possibilities (based only on
this particular clause: the stated grammatical categories) of their fitting in

g _ ) _ place in the verb frame (e.g. we do not allow two in-
Attributive verbascribes a property to an entity, e.g. ‘The car is

red’, ‘He smokes’. Episodic verbdescribes an activity consisting of 3 |n Czech, itis a frequent case when sentence subject is understood
certain episodes, e.g. ‘He is walking/running’. from the endings of a finite verb in the sentence.



dependent verb objects in accusative). After this, vilee derivational morphology and lexical rules as discussed
obtain the possible verb arguments that are then tylpe Dowty certainly cannot be regarded general enough.
checked according to the requirements of the verb.Also, the version of the componential analysis dealt with
4. if we have linked in a relative clause or a clause withy Dowty (and by generative semanticists) is interesting
an inexplicit subject, we try to supplement it with th@nly from the theoretical point of view and according to
subject of the principal clause (i.e. if its verb and theur knowledge it has not been immediately used in build-
subject agree in number and gender). Otherwise, g any existing dictionary. Further, it will become ob-

find the clause’s subject as unexpressed. vious that among logical approaches we rather prefer not
In this way, we obtain the construction of a clause. to use Universal Grammar but TIL formalism (see above)
. which, in our opinion, is definitely suited better for the
B.4 Whole Sentence Construction task.

Eventually, we process the clauses’ constructions ac- o
cording to their conjunction. The details of their combinzﬁ"1 Lexicalist View — Word Senses
tions in the sentence building process can be found in [2].In this area, the attention is essentially concentrated on
Thus, following these steps and the guidelines providebitaining plausible descriptions of the word senses or the
in the previous section, we can accomplish the logics¢nses of word collocations. Standardly, they are studied

analysis of the whole natural language sentence. within the field of lexical semantics (lexicology) and the
result of this effort is the information about senses of the

IIl. "W ORD SENSES ANDSEMANTIC individual lexical units as it can be found in various dic-
REPRESENTATIONS tionaries. The descriptions of the word senses may take
A. Lexicalist versus Logical? a different form depending on the type and purpose of a

Present approaches to semantic analysis in the N ||5t|onary—start|ng from the classical dictionaries using

, . Lo . efinitions based on genus proximum and distinguishers,
field typically follow two directions which do not seem to . . . . .

. . L . .and ending, e.g., with the machine lexical databases like
be very well integrated. The first direction can be brief

. o . L ordNet, where the sense descriptions are based on the
characterised dsxicalistand it concentrates primarily on o .
S gsets, Top Ontology (yielding a selected set of semantic

exploration of the word senses or senses of selected wotd (features)) plus hyperofhyponymy hierarch
collocations (phrases). A good survey of the techniques P yp yponymy Y

L . . . In the following, we will refer to WordNet-like dictio-
used in this direction (with regard to the word disambigua- . . .
. . naries since they can be regarded as good representatives
tion) can be found in [7].

L . of the description that employs extensively the semantic
The second direction, as we have explained above, may ..

. . ; refations between words. As the developers of Czech
be labelled asogical and it pays attention mostly to th

techniques that enable us to describe formally sentencg.rdNet’ which has been built within EuroWordNet-2

meanings and build what is usually characterisedeas fhrgjrﬁ ct [9], we also have the positive experience with
mantic representationsf the sentences. There have been Thus, within EuroWordNet-1,2 framework [10], each

earlier attempts to explore word meanings within the Mo?e-xical unit is treated as aynsetcorresponding to the

tague Grammar framework [8] where attention has been ) :
‘ . . respective word sense. Therefore, it can be seen that
paid to the issues on how word meanings, as they aré i . . o .
L . : each lexical unit due to its position in the respective hy-
treated within generative semantics by means of decompo- . . ) :
o : : . . ero/hyponymical tree and the links given by it can be
sition analysis, can be integrated into Universal Grammar, ~ . . .
a\ssouated with a set of semantic features that can be re-

Dowty’s approach is theoretically stimulating in severa o . .
y's app y g arded as a characterisation (or description) of its sense.

ways, mainly it shows how things can be done, however, .

Ways, | y ng The presented approach deals preferably with word

if one is looking for more applicable results that could be .
, : . enses or senses of collocations but as far as we know,

used in experimental NLP systems, he or she will prob-

ably not be satisfied. Though some relevant theoretiérzlllthIS apprqach there is no comple.te wayon how 1o build
) . ) ._representations of sentence meanings or, in other words,
problems are addressed in [8], in a sense his analysis f#?

pears to be rather narrow because he pays attention (}ns/'r semantic representations (SR)hus, the issues of

to English, which due to its poor morphology does not geerence are not addressed here.

Take, e.g. verbal aspect — it is not a grammatical cate—L ical vsis of . K q
gory in English (as it is the case in Czech or Russian), or ogical analysis of sentence meanings takes advantage
of A-calculus formulae (see above). These formulae fol-



low the Compositionality Principle and they yield a deverb classes (intransitives). The idea then is to explore the
scription of sentence meaning (its reference) in terms sgmantic classes of (Czech) verbs and try to find the cor-
the entities like extensions (in FOP) or constructions ofspondencies between them and the logical types as they
extensions and intensions (TIL). This means that sentemce defined within TIL.
like In this respect, we also have to pay an attention to the
John loves cars (1) valency frames which at the first place have to be dis-
tributed according to the individual verb senses they be-
long to and only then the relations to the corresponding
AWAL[DOES ;. John [Imp , [love z],] A logical types can be Ic_>oked for. The problem, however, is
A car ] (2)  where to find the relations between the valency frames and
word senses of the respective verbs (at least for Czech).
Thus, in TIL we get a formula which constructs a prop@@ne may hope that the explicit information of this sort
sition stating that there is a relation-in-intension betweemght perhaps be found in some (really good) dictionaries
two individuals. It should be added that TIL exploits theut unfortunately this is not the case with the Czech ones.
ramified theory of types, therefore its expressive powerTihus, we face the task of building data structures for ver-
comparison with FOPL appears to fulfil better the requir&al lexical units that would contain the valency frames dis-
ments that arise in realistic NLP systems. tributed according to their respective word senses, e.g. in
However, in this kind of analysis, which is necessary fahe following form for the four senses of Czech veyat
building reasonable knowledge representations and méieep)
ing inferences from them, there is something missing ggat:1 i. setrvavat ve spanku (be in sleep)
well. It is obvious that we lack here the idiosyncratic lexvalency frame:jak (Adverb of Manner): dokfe, tvrde
ical information that can be associated with word sens@eell, hard)
occurring in the sentence like (1) and that is certainly us#brdNet semantic featureBE ASLEER REST
in semantic analysis of (1) when it is performed by huegical type: (o)., (property of individuals).
mans. Thus, we know that the expressaam in (1) de- spat:2 i. nocovat, travit noc (stay overnight)
notes an individual object (having logical typewhich is valency frame: kde, v ¢em (Place, prep.Locative):
the type of individual) but there is no way how to assarhotelu (in the hotel)
ciate this information with the fact that typically a car isWordNet semantic featuresODGE + RESIDE+ OCCUPY
avehicle propelled by internal-combustion engiigpi- A POSITION
cally, this kind of fact can be automatically retrieved frortogical type: (o(om)(o))., (episodic verb with adverbial
a lexical database of the WordNet type: thus we are latbdification)
to a reasonable conclusion: it makes sense to attempsgpéat:3 i. soulozit s kym (make love with)
combine the two mentioned ways of lexical and logicahlency frames kym (prep. Instrumental)

can be represented as

analysis and try to integrate them. WordNet semantic featuresCOPULATE + MAKE CON-
, , . - TACT + CONNECT TOGETHER
B. The Link — Lexico-Logical Dictionary (LLD) logical type: (o(o7) (o))t (episodic verb with one argu-

A possible solution that would allow us to intertwingment of type:)
both the lexical and logical analysis of NL expressions ispat:4 byt po smrti (be dead)
in our opinion, to build a data structure that can be implgalency frame: kde, jak (Place, Adverb of Manner,
mented as a dictionary of the new type. It can comprisefinep. Locative): v hroke, tiSe (in the grave, quietly
its entries both the lexical information about lexical unité¢/ordNet semantic featureBE IN A STATE + BE AT REST
(e.g. as they are now in WordNet) and the informatioh BE DEAD
about the logical types that can be associated with nalogical type:(o¢)-,, (property of individuals).

ral language expressions. The work on building this kind of data structures has al-
Our preliminary analysis shows that some regular relgsady started and the first examples can be found both in
tions can be found between semantic classes of verbs [&¥bch WordNet and other Czech lexical resources that
and the corresponding logical types, for example, thge being prepared in NLP Laboratory at the Faculty
verbs denoting relation-in-intension between two |nd|V|(bf Informatics, Masaryk University_ The Starting list of
uals will certainly constitute well defined classes (transtzech verbs with their surface valency frames now con-

tives) whereas the verbs expressing property of an ingiins about 15 000 items [3] but they are not related to the
vidual will clearly constitute another collection of typical



respective senses yet. However, we have recently staegiven noun but which type will be selected depends on

adding deep valency frames to this list. At the present nibxe local context in which the noun can take place. In our

ment, we have enriched approximately 1.000 Czech (avidw, it would be necessary to work not only with single

English) verbs in this way. nouns but with the typical collocations likeead of the
Analogous interesting relations seem to hold betwedepartments well.

the senses of nouns, their valency frames and the logical

types and their semantic features as yielded by their po- IV. CONCLUSIONS

sitions in the hypero/hyponymical trees in WordNet. As We have explicated the part of the Normal Translation

it can be seen from the examples of the verb entries ppgdgorithm for logical analysis of a natural language sen-

sented above, the noun (as well as adjective and advagpkce that is responsible for building a single clause con-

entries comprising both the respective lexical and logicgtruction. We have concentrated on the description of the

information can be built in a similar fashion. Take, e.g. daxicons needed for analysis of the lexical items and for

entry for the lexical unihlava (head) analysis of particular verb frames. Several examples of
hlava:1 Cast téla (part of body) existing lexicon entries have been displayed.

valency frame:Ceho, (Genitive): hlavacCloveka (man's  We have also proposed and specified a way of combin-
head ing the descriptions of lexical entries in the dictionary with
WordNet semantic featuresBODY PART + PART OF A the respective information obtained from lexical semantic
NATURAL OBJECT + ENTITY resource, namely WordNet.

logical type:: (an individual) or(o¢) .

hlava:2 rozum, mysl, intelekt (nous, mind, intellect) ACKNOWLEDGEMENTS

valency frame: na co (prep. Accusative): hlava na  This work was supported by Balkanet EU project IST-
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WordNet semantic featureslOGNITION + KNOWLEDGE

+ PSYCHOLOGICAL FEATURE REFERENCES

logical type: (o)., (property of individuals). [1] P. Tichy, The Foundations of Frege’s Logiale Gruyter, Berlin,
hlava:3 vedouci, $éf (chief, boss) New York, 1988.

valency frameteho (Genitive): hlava oddleri (head of [2] A. Horak, The Normal Translation Algorithm in Transparent
Intensional Logic for CzechPh.D. thesis, Masaryk University,

the section) _ Brno, 2002. _

WordNet semantic featuresNDIVIDUAL + BEING + EN-  [3] K. Pala and PSevé&ek, “ValencetesKch sloves (Valencies of

TITY + CAUSAL AGENCY Czech Verbs),” inProceedings of Works of Philosophical Fac-

logical type:(OL)m (property of individuals) ot (indi- Elty at tfle University of BrnoBrno, 1997, pp. 41-54, Masaryk
. niversity.

vidual rOIe)' .. [4] A. Horak, “Verb valency and semantic classification of verbs,”

hlava:4 horni ¢ast motoru (hub, head) in Proceedings of TSD'9®8rno, 1998, pp. 61-66, Masaryk Uni-

valency frame:€eho (Genitive): hlava kola (head of the versity.

wheel) [5] P. Sgall, E. Hagova, and J. Panevédy The Meaning of the

Sentence and Its Semantic and Pragmatic Aspe&tademia/-

i + + EN-
WordNet semantic featureBART + PHYS.OBJECT+ EN Reidel Publishing Company, Prague, Czech Republic/Dordrecht,

Tty o Netherlands, 1986.

logical type: (o)., (property of individuals). [6] A. Horak and P. Sni, “Large scale parsing of czech,” Fro-
hlava:5 kapitola (chapter) ceedings of Efficiency in Large-Scale Parsing Systems Workshop,
valency frame: éeho (Genitive), v &em (Locative): gga"r:':ﬁjsgoq Saarbticken, 2000, pp. 43-50, Univeraitdes
hlava v Bibli (chapter in the Bible [7] N.Ide and J. \&ronis, “Word sense disambiguation: The state of
WordNet semantic featureSSECTION + WRITING + art,” Computational Linguistigsvol. 24, no. 1, pp. 1-40, March
COMMUNICATION 1998.

R. Dowty, D., Word Meaning and Montague Gramma¢luwer,

logical type:(oc)-., (property of individuals). el Dordrecht, second edition, 1991, esp. p. 27-36.

hlava:6 strana mince (coin Sld?’ heads) _ [9] K. Pala and PSevéek, “Cesla lexikalni datathze typu Word-
valency frame:na ¢em (Locative): hlava na desetiko- Net (Czech Lexical Database of WordNet Type),” SR FFBU

runé (heads on the ten crown coin (Proceedings of Faculty of Arts), A 4Brno, 1999, pp. 51-64,
WordNet semantic featuressIDE + SURFACE + ARTE- Masaryk University.

FACT + PHYS.OBJECT+ ENTITY [10] P. Vossen, et al., “Set of common base concepts in eurowordnet-
. " o 2,” Tech. Rep. Final Report, 2D001, Amsterdam, October 1998.

logical type:(o¢)-., (property of individuals). [11] B. Levin, English Verb Classes and Alternatigrighe University
Note that several logical types can be associated with of Chicago Press, 1993.



