6. Conclusions

6.1. Verb grouping

One of the result of our work is categorization of Czech verbs according to their frames. Similar work was done by A. Horák (see Horák, 1998b) so we can compare our results.

Horák worked with the original BRIEF lexicon, and he did not try to separate single meanings of verbs or merge variants into one frame. In his approach, two verbs fall into one category if their lists of frames are identical. This means that every verb can only occur in one category, although it has several frames representing several meanings. Horák made four level of categorization: in 1st level, verbs are equivalent only if they share the same valency list; 2nd level has no surface realization of prepositional cases (they are supposed to be adjuncts and they are replaced by adverbial ‘semantic’ features). In 3rd level adjuncts are deleted from frames, and in 4th level the distinction between animate and inanimate members is removed.

cl-brief cl-opt H 1st number of classes 3560 3978 4537 number of verbs 15022 15022 15022 number of valencies NA NA 49566 three biggest classes ⋆ (1435) ⋆⋆ (1435) hTc4 (1420) † (1000) †† (1000) hPTc4 (812) ‡ (716) ‡‡ (685) hTc7 (402) no. of classes with 1 verb 1735 (48%) 1976 (49%) 2699 (59%) no. of classes with 2 verbs 982 (27%) 1087 (27%) 1223 (27%) no. of classes with 3 verbs 242 (6%) 276 (6%) 219 (5%) no. of classes with more verbs 601 (19%) 639 (18%) 396 (9%) ⋆ R--s[i1]1[hPTc1]2[hTc4]%$ ⋆⋆ R--s[i1]1(hPTc1)2[hTc4]%$ † R--s[i1]1[hPTc1]2[hPTc4]%$ †† R--s[i1]1(hPTc1)2[hPTc4]%$ ‡ R--s[i1]1[hPTc1]2[hPTc4]2CM[hTc7]%$ ‡‡ R--s[i1]1(hPTc1)2[hPTc4]2CM(hTc7)%$

Table 6.1.: Classification of verbs

6. Conclusions

We compare our results after merging the frames with Horák’s 1st level classification. In Table 6.1 the column cl-brief describes verb frames which were merged but obligatority was not marked. The column cl-opt describes merged frames with obligatority, and the column H 1st shows Horák’s results.

We can see that merging frames and identifying single meanings helps to decrease number of classes. It also changes the percentage of classes with one verb only and the number of classes with more verbs.

Next, we will work only with frames which were processed fully automatically and were fully resolved (this means every member of a frame is assigned only one inner participant or a free modification). Our set of verbs thus becomes smaller, but we can compare the percentage.

We removed all surface realizations of free modifications and left only the their functors in all frames. Such a lexicon can be compared with Horák’s 2nd level of classification, and the comparison is done in Table 6.2.

adjunct-brief adjunct-opt H 2nd number of classes 506 562 3188 number of verbs 6255 6255 15022 number of valencies NA NA 43175 three biggest classes ⋆ (1435) ⋆⋆ (1435) hTc4 (1420) † (1000) †† (1000) hPTc4 (812) ‡ (586) ‡‡ (348) hA (553) no. of classes with 1 verb 209 (41%) 236 (41%) 1780 (56%) no. of classes with 2 verbs 117 (23%) 124 (22%) 884 (28%) no. of classes with 3 verbs 45 (8%) 61 (10%) 155 (5%) no. of classes with more verbs 135 (28%) 141 (27%) 369 (12%) ⋆ R–s[i1]1[hPTc1]2[hTc4]%$ ⋆⋆ R–s[i1]1(hPTc1)2[hTc4]%$ † R–s[i1]1[hPTc1]2[hPTc4]%$ †† R–s[i1]1(hPTc1)2[hPTc4]%$ ‡ R–s[i1]1[hPTc1]2[hTc4]3[hPc3]%$ ‡‡ R–s[i1]1(hPTc1)2[hTc4]3[hPc3]%$

Table 6.2.: Classification of verbs with adjuncts simplified

We can see that the number of classes with one verb only decreased again. The next step in Horák’s work was to delete the hypothetical free modifications, but we do not think that this improves the classification. The number of classes decreases, but to the detriment of the accuracy. As free modifications can be obligatory participants of verb frames we cannot just delete all of them.

The next Horák’s step is suppressing the difference between animate and inanimate participants. We again do not agree that this helps to improve the results of sorting. Let us consider the verb vystavit:

6. Conclusions

(139) a. vystavit co komu

issue st_{Acc} sb_{Dat}

b. vystavit koho čemu

subject sb_{Acc} st_{Dat}

The surface realizations of the two constructions differ only in animacy of the participant, so we should not to get rid of this information. We believe that the way which leads to better frame categorization is in improving the description of the verbs.

6.2. Further perspectives

We have shown a syntactic lexicon which can be used in various systems of natural language processing, especially in systems using symbolic methods (as opposed to stochastic methods). The lexicon, however, still needs some editing work, but we believe that it was pre-processed in such a way that the editing work will be easy. In the near future, the following things will be done:

1. An editor will be created with the help of which it will be possible to add new verbs and frames and to correct those already stored in the lexicon. A prototype of the editor already exists and now it is being tested on a small sample of the lexicon.

2. Some verb classes are categorized now as ambiguous, but they are homogeneous in that sense that the ambiguity can be resolved the same way for the whole class. This is the case of, for example, the class containing verbs with the frame R--s[i1]1(hPTc1)2[hTc4]2CM(hTc7)%$—the ambiguous member hTc7 will be assign the functor Means for the whole class. It will be necessary to go through all classes and decide which of them can be resolved this way.

3. So far, only two types of diatheses have been added to verb frames. We also have to enhance the lexical entries by the information on other types of diatheses.

4. We have left aside idioms and phrases, but we have to include them in the lexicon as well. One problem is that they are not encoded in a unique way, and another that we have to create a format for them. There are also some theoretical problems with idioms, as whether the expressions in the “fixed” part of an idiom should be assigned functors or not, etc.

The lexicon can be used in many NLP applications, as parsing or tagging of Czech texts. One of the challenges is tagging of the Czech National Corpus. It has been tagged with the help of stochastic methods, but the results of the tagging made several linguists start work on a rule-based tagger (see Oliva et al., 2000). Though their achievements are admirable, a syntactic lexicon can improve their results even more.

Bibliography

Avgustinova, T., Bémová, A., Hajičová, E., Oliva, K., Panevová, J., Petkevič, V., Sgall, P., and Skoumalová, H. (1995). Linguistic problems of Czech. Technical report, JRP PECO 2824, Prague. Final research report.

Bémová, A. (1984). Verbal prefixation from the viewpoint of valency. In Sgall (1984), pages 275–287.

Benson, M., Benson, E., and Ilson, R. (1986). The BBI Combinatory Dictionary of English. John Benjamins Publishing Company, Amsterdam/Philadelphia.

Borsley, R. (1999). Syntactic Theory: A Unified Approach. Arnold, London, 2 edition.

Čermák, F. (1997). Jazyk a jazykověda (Language and Linguistics). Pražská imaginace, Prague.

Čermák, F. and Holub, J. (1991). Syntagmatika a padigmatika českého slovesa I. Valence a kolokabilita (Syntagmatics and Paradigmatics of Czech Verb I. Valency and collocability). Charles University, Faculty of Philosophy, Prague.

Chomsky, N. (1986). Knowledge of Language: Its Nature, Origin, and Use. Convergence.

Praeger, Westport.

Comrie, B. (1991). On so-called raising in Russian. In Grochowski, M. and Weiss, D., editors, Words are Physicians for Ailing Mind ( = Sagners Slavistische Sammlung 17), pages 121–128. O. Sagner, München.

Dalrymple, M., Kaplan, R. M., Maxwell III, J. T., and Zaenen, A., editors (1995).

Formal Issues in Lexical-Functional Grammar. Number 47 in Lecture Notes. CSLI, Stanford.

Daneš, F., Hlavsa, Z., et al. (1987a). Větné vzorce v češtině (Sentential paradigms in Czech). Number 23 in Studie a práce lingvistické. Academia, Prague.

Daneš, F., Hlavsa, Z., Grepl, M., et al. (1987b). Mluvnice češtiny 3—Skladba (Grammar of Czech 3—Syntax). Academia, Prague.

Dokulil, M. (1941). Morfologické kategorie pasiva ve spisovných jazycích severských ve srovnání se spisovnou češtinou (Morphological categories of passive in Nordic standard languages in comparison with standard Czech). In Hrst studií a vzpomínek: prof. dr. Ant. Beerovi jeho žáci (Handful of studies and memories: to prof. dr. A. Beer from his pupils), pages 77–99. Odbočka Jednoty českých filologů v Brně, Brno.

Fillmore, C. J. (1968). The case for case. In Bach, E. and Harms, R. T., editors, Universals in Linguistic Theory. Holt, Rinehart and Winston.

Grepl, M. and Karlík, P. (1989). Skladba spisovné češtiny (Syntax of Standard Czech).

SPN, Prague, 2 edition.

Grepl, M. and Karlík, P. (1998). Skladba češtiny (Syntax of Czech). Votobia, Olomouc.

Hajič, J. (1994). Unification Morphology Grammar. PhD thesis, Charles University, Faculty of Mathematics and Physics, Prague.

Hajič, J., Panevová, J., Buráňová, E., Urešová, Z., Bémová, A., Štěpánek, J., Pajas, P., and Kárník, J. (1999). Anotace na analytické rovině: Návod pro anotátory (Annotation on analytical level: Manual for the annotators). Charles University, Faculty of Mathematics and Physics, Prague. URL: http://ufal.mff.cuni.cz/projekty.html.

Hajičová, E. and Panevová, J. (1984). Valency (case) frames of verbs. In Sgall (1984), pages 147–188.

Hajičová, E., Panevová, J., and Sgall, P. (2000). A Manual for Tectogrammatical Tagging of the Prague Dependency Treebank. Technical Report ÚFAL/CKL TR- 2000-09, Charles University, Faculty of Mathematics and Physics, Prague. URL: http://ufal.mff.cuni.cz/pdt/pdt.html.

Hausenblas, K. (1963). Slovesná kategorie výsledného stavu v dnešní češtině (verb category of resultative in contemporary Czech). Naše řeč, 46:13–28.

Havránek, B. (1928). Genera verbi v jazycích slovanských I (Genera verbi in Slavic languages I. Královská česká společnost nauk, Prague.

Horák, A. (1998a). Popis formátu brief (Description of the format of the lexicon).

Unpublished documentation.

Horák, A. (1998b). Verb valency and semantic classification of verbs. In Sojka, P., Matoušek, V., Pala, K., and Kopeček, I., editors, Proceedings of the First Workshop on Text, Speech, Dialogue — TSD’98, pages 61–66. Masaryk University Press, Brno.

Kaplan, R. M. and Maxwell, J. T. (1996). LFG grammar writer’s workbench. Technical report, Xerox PARC, Palo Alto.

Karlík, P. (2000). Hypotéza modifikované valenční teorie (Hypothesis of the modified valency theory). Slovo a slovesnost, LXI(3):170–189.

Karlík, P., Nekula, M., and Rusínová, Z., editors (1995). Příruční mluvnice češtiny (Handbook of Czech Grammar). Nakladatelství Lidové Noviny, Prague.

Kathol, A. (1994). Passives without Lexical Rules. In Nerbonne et al. (1994), pages 237–272.

Kocek, J., Kopřivová, M., and Kučera, K., editors (2000). Český národní korpus — Úvod a příručka uživatele. Charles University, Faculty of Philosophy, Prague. URL: http://ucnk.ff.cuni.cz.

Králíková, K. (1980). Pasívum v generativním popisu češtiny (Passive voice in the generative description of Czech). Slovo a slovesnost, XLI(2):118–126. Translated in Sgall (1984).

Králíková, K. (1981). Reflexívnost sloves z hlediska automatické analýzy češtiny (Reflexivity of verbs from the point ofperspective of automatic analysis of Czech). Slovo a slovesnost, XLII(4):291–298.

Kuboň, V. (1999). A robust parser for Czech. Technical Report ÚFAL TR-1999-06, Charles University, Faculty of Mathematics and Physics, Prague.

Luelsdorff, P. A., Panevová, J., and Sgall, P., editors (1994). Praguiana 1945-1990.

Number 40 in Linguistic an Literary Studies in Eastern Europe. John Benjamins Publishing Company, Amsterdam/Philadelphia.

Nerbonne, J., Netter, K., and Pollard, C., editors (1994). German in Head-Driven Phrase Structure Grammar. Number 46 in Lecture Notes. CSLI, Stanford.

Oliva, K. (1989). A Parser for Czech Implemented in Systems Q. Number XVI in Explizite Beschreibung der Sprache und automatische Textbearbeitung. Charles University, Faculty of Mathematics and Physics, Prague.

Oliva, K. (1994). HPSG Lexicon without Lexical Rules. In Proceedings of COLING ’94, pages 823–826, Kyoto.

Oliva, K. (1996). A grammar checker for Czech. Technical report, JRP PECO 2824, Prague.

Oliva, K. (2000). Hovory k sobě/si/sebe/se (Discussion on sobě/si/sebe/se). In Hladká, Z. and Karlík, P., editors, Čeština—univerzália a specifika 2, (Czech—Universals and Specifics 2), Proceedings of the Conference held in Šlapanice u Brna, November 17-19, 1999, pages 167–171, Brno. Masaryk University.

Oliva, K., Hnátková, M., Petkevič, V., and Květoň, P. (2000). The linguistic basis of a rule-based tagger of Czech. In Sojka, P., Kopeček, I., and Pala, K., editors, Proceedings on the Third International Workshop on Text, Speech and Dialogue—TSD 2000, Lecture Notes in Artificial Intelligence LNCS/LNAI 1902, pages 3–8. Springer- Verlag.

Pala, K. and Ševeček, P. (1997). Valence českých sloves (Valency of Czech verbs). In Sborník prací FFBU, volume A45, pages 41–54. Masaryk University, Brno.

Panevová, J. (1971). Časové a vidové kategorie predikátu (Tense and aspect categories of predicate). In Panevová et al. (1971), pages 23–44.

Panevová, J. (1974-75). On verbal frames in functional generative description, Part I and II. Prague Bulletin of Mathematical Linguistics, 22:3-40,23:17-52.

Panevová, J. (1980). Formy a funkce ve stavbě české věty (Forms and Functions in Syntax of Czech Sentence). Number 13 in Studie a práce lingvistické. Academia, Prague.

Panevová, J. (1984). Sentences with general actor. In Sgall (1984), pages 203–221.

Panevová, J. (1996). More remarks on control. In Hajičová, E., Leška, O., Sgall, P., and Skoumalová, Z., editors, Prague Linguistic Circle Papers, volume 2, pages 101–120. John Benjamins Publishing Company, Amsterdam/Philadelphia.

Panevová, J. (1998). Ještě k teorii valence (Once more to the theory of valency). Slovo a slovesnost, LIX(1):1–14.

Panevová, J. (1999). Česká reciproční zájmena a slovesná valence (Czech reciprocal pronouns and verb valency). Slovo a Slovesnost, LX(4):269–275.

Panevová, J., Benešová, E., and Sgall, P. (1971). Čas a modalita v češtině (Tense and Modality in Czech). Universita Karlova, Prague.

Panevová, J. and Skoumalová, H. (1992). Surface and deep cases. In Proceedings of COLING ’92, pages 885–889, Nantes.

Pauliny, E. (1943). Štruktúra slovenského slovesa (Structure of the Slovak verb). Slovenská akadémia vied a umení, Bratislava. Translated and in Luelsdorff et al. (1994).

Pollard, C. and Sag, I. A. (1987). Information-Based Syntax and Semantics, Volume 1, Fundamentals. Number 13 in Lecture Notes. CSLI, Stanford.

Pollard, C. and Sag, I. A. (1994). Head-Driven Phrase Structure Grammar. The University of Chicago Press, Chicago & London.

Sgall, P. (1967). Generativní popis jazyka a česká deklinace (Generative Description of Language and Czech Declension). Number 6 in Studie a práce lingvistické. Československá akademie věd.

Sgall, P., editor (1984). Contributions to Functional Syntax, Semantics, and Language Comprehension, volume 16 of Linguistic & Literary Studies in Eastern Europe. John Benjamins Publishing Company, Amsterdam/Philadelphia.

Sgall, P. (1998). Teorie valence a její formální zpracování (Theory of valency and its formalization). Slovo a slovesnost, LIX(1):15–29.

Sgall, P., Hajičová, E., and Panevová, J. (1986). The Meaning of the Sentence in Its Semantic and Pragmatic Aspects. D. Reidel Publishing Company, Dordrecht.

Skoumalová, H. (1994). Czech dictionary for the grammar checker. Technical report, JRP PECO 2824, Saarbrücken.

Skoumalová, H. (1997). Verb frames in the Czech hierarchical lexicon. TELRI Newsletter, 6:18–32.

Skoumalová, H. (1998). Derived frames and the lexicon. In Hajičová, E., editor, Issues of Valency and Meaning—Studies in Honour of Jarmila Panevová, pages 154–168. Karolinum, Prague.

Skoumalová, H., Straňáková-Lopatková, M., and Žabokrtský, Z. (in prep.). Enhancig the valency dictionary of Czech verbs: Tectogrammatical annotation.

Šmilauer, V. (1967). Novočeská skladba (Syntax of Modern Czech). Academia, Prague.

SSJČ (1989). Slovník spisovného jazyka českého (Dictionary of standard Czech).

Academia, Prague.

Štícha, F. (1984). Utváření a hierarchizace struktury větného znaku (Creation and hierarchization of the structure of a sentence sign). Univerzita Karlova, Prague.

Straňáková-Lopatková, M. (2001). Homonymie předložkových skupin a možnost jejího automatického zpracování (Homonymy of prepositional groups and possibility of its automatic processing). PhD thesis, Charles University, Faculty of Mathematics and Physics, Prague.

Svoboda, K. (1962). Infinitiv v současné spisovné češtině (Infinitive in Contemporary Standard Czech). Rozpravy ČSAV. Academia, Prague.

Svozilová, N., Prouzová, H., and Jirsová, A. (1997). Slovesa pro praxi (Verbs for practical use). Academia, Prague.

Tesnière, L. (1959). Eléments de syntaxe structurale. Klincksieck, Paris.

Vidugyrite, V. (1999). Reflexivní slovesa: Srovnání češtiny s litevštinou (Reflexive verbs:

Comparison of Czech and Lithuanian). Master’s thesis, Charles University, Faculty of Philosophy, Prague.

Žabokrtský, Z. (2000). Dva experimenty s valenčním slovníkem (Two experiments with a valency dictionary). Unpublished article.

Subject index

actant, 2, 4, 20, 21, 23, 37, 51, 54, 55, 57, 69, 69n, 70–72, 73n, 97, 103, 116 adjunct, 3, 38, 78 animacy, 2, 80, 103 argument, 3, 6–8, 49, 55

external, 6 attribute value matrix, see AVM AVM, 7

C-relation, 3 c-structure, 7, 126 CNC, 12n, 80 coreference, 18, 21, 23 Czech National Corpus, see CNC

diathesis, 14, 18–20, 38n, 40n, 33–49, 66, 73, 74, 80, 96

f-structure, 7, 126 FGD, 1, 2, 3–6, 9, 18, 34, 37, 38, 40, 51, 55, 59 formeme, 5 frame

irregular, 15–16, 92 non-prototypical, 70, 103 passive, 8, 92 prototypical, 70, 102 regular, 15–16, 92 free modification, 4, 38, 68–72, 79 obligatory and deletable, 5 Functional Generative Description, see FGD functor, 4, 17, 26, 27, 66, 72, 79, 80, 93, 97, 98, 102

GB, 6 Government-Binding Theory, see GB grammar checking, 3, 73 grammateme, 17–18, 94, 97

Head-Driven Phrase Structure Grammar, see HPSG HPSG, 7–9, 53

idiom, 12, 80 idiomatic meaning, 52

level

morphemic, 3–5, 9, 17, 45, 68, 70 tectogrammatical, 3, 4, 25, 28, 40, 68, 70 lexical rules, 7–9, 41, 76, 77, 123 Lexical-Functional Grammar, see LFG LFG, 7, 121

mediopassive, 31, 46–47 morpheme, 5

natural language processing, see NLP NLP, 1, 2, 73, 80

object, 5, 7, 22n, 38, 41, 42, 44, 45, 47–49, 57, 59, 64, 73, 76, 77 obligatority, 66, 79, 96

parsing, 3, 73, 80 participant

coreferential, 26, 50, 54 facultative, see participant, optional general, 4, 18, 68, 73, 74, 96 inner, 2, 4, 18, 68, 70–72, 79

Subject index

obligatory, 4, 18, 68, 73, 79, 96 obligatory and deletable, 18, 68, 74, 96 optional, 4, 18, 96 particle, 28, 30, 31

optional, 29, 32 reflexive, 16, 21, 28–30, 32 passive, 33, 34, 38, 40, 43, 60

periphrastic, 33, 34, 41, 41–44, 73 reflexive, 31–34, 41, 44, 44–46, 73 PDT, 25 Prague Dependency Treebank, see PDT pronoun, 21–23, 30n

reflexive, 21, 23, 23n, 27, 32 proposition, 4

quasi-valency, 18, 20 question test, 4

R-relation, 4 reciprocity, 26 reflexive, 21–33

derived, 20, 31–33 reciprocal, 31, 32 true, 21, 23, 31–33 reflexive tantum, 22, 24, 28–32, 43 reflexivity, 16, 21–33, 92 relation, see C-relation and R-relation resultative, 49

sema, 5 semanteme, 4 semantic feature, 11, 16, 17, 23, 30n, 78 Slavic Accusative, 55 subcat list, 3, 6, 8, 9 Subject, 37 subject, 2, 3, 13, 16, 21, 23, 33, 34, 37, 38, 38n, 41–49, 51, 52, 54, 57–59, 61, 64, 65, 68, 71, 71n, 72, 73n, 77, 93 dummy, 50–52

tagging, 73, 80 θ-Criterion, 6 θ-marking, 6 θ-role, 6 topic-focus articulation, 23n

verb

equi, 14, 49–55, 59–65 raising, 14, 49–55, 55–59 reciprocal, 14, 23, 24, 26, 27, 29, 31, 32 reflexive, 14, 23, 27, 73 support, 34, 47–49, 75, 92 voice, 15, 92

active, 15, 38, 56–58, 60, 68, 92 passive, 15, 20, 38, 57

Verbs used in examples

akumulovat 20, 74

bít 42, 61 bát se 19, 22, 28, 61, 126 bavit (se) 31 bránit 66, 68

cítit 57

číst 4, 41, 45, 46

darovat 4 dojít 38

hašteřit se 24, 26 hnát (se) 32, 33 hrát si 29

chápat 126 chodit 61, 62 chovat se 5 chtít 51, 52, 58, 60, 61, 63, 64

jíst 61 jít 44, 47

kamarádit (se) 29 kazit se 20, 74 koukat (se) 29 koulovat (se) 24-26 koupit (si) 23, 32 kouřit 59, 62, 63

lovit 126

milovat (se) 32 mluvit 19 muset 51, 52, 56, 58, 59, 126 myslet (si) 30, 31 mýt (se) 32

naplnit 34-36 napsat 41, 42 napustit 38 nařídit 53 nařezat 60 natřít 60

odejít 56 opékat (se) 32

pást se 59 péci 44, 56, 57, 60, 61, 63, 64 podat 60 pochválit 56, 60, 63 pokrýt 39 pokusit se 53 popovídat si 27 poručit 59, 62 potřebovat 60 poučit 60 povídat (si) 27 povýšit 62, 63 požádat 58, 59 pracovat 54, 61 probudit 34, 39 pršet 54-56 přečíst 60 přestat 59, 62, 63 přidělit 39, 47-49 přihlásit 20, 74, 75 přicházet 57

Verbs used in examples

přijít 4, 5, 59 přinutit 126 psát 38, 46

rozčílit (se) 28

sedět 56 slíbit 19, 56, 59, 60, 62, 63, 74-76 smát se 28, 32 smět 56 snažit se 50 soutěžit 24, 26, 27 spát 61 stěžovat si 28 svézt se 59, 62

šít 31, 46

tázat se 20, 43, 44, 57

učit 43, 45, 46 učit (se) 44, 46 udělat 58 uklidit 39 umýt (se) 22, 23 upéci 49 uvařit 20, 48, 49, 56, 61

vědět 4, 5 vidět 40, 53, 55, 57, 58 vlévat (se) 33 vyhnat 59 vyhovět 41 vyhrát 20 vynadat 20, 48, 49 vypustit 42 vystavit 80 vyšetřit 55

zabít 38, 56 zabránit 62 začít 51, 52, 54-56 zakázat 61, 62 zapomínat 126 zavírat (se) 31, 33 zdát se 50-52, 57 zdravit 64 zkoušet 51, 52 znát 40

žádat 19, 58