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Abstract

Valence dictionaries, i.e., dictionaries specifying possible argu-
ments of words, usually verbs, play an important role in natural
language processing (NLP): they are used, e.g., in syntactic pars-
ing, part-of-speech tagging, information extraction and in word
sense disambiguation. The aim of this report is to critically eval-
uate the design of existing valence dictionaries for Polish and to
identify their strengths and weaknesses. This is a preliminary step
towards the design of a reusable valence dictionaries for Polish,
useful in NLP applications.
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Streszczenie

O wuzytecznosci stowniké6w walencyjnych jezyka polskiego
w przetwarzaniu jezyka naturalnego

Stowniki walencyjne, tj. stowniki podajace informacje o mozli-
wych argumentach wyrazéw, przede wszystkim czasownikow,
graja wazna role w przetwarzaniu jezykéw naturalnych (ang. nat-
ural language processing; NLP): sa one uzywane w analizatorach
sktadniowach, w anotacji korpuséw cze$ciami mowy, w ekstrakgji
informacji oraz w semantycznej dezambiguacji form wyrazowych.
Celem niniejszego raportu jest krytyczna ocena istniejacych stow-
nikéw walencyjnych jezyka polskiego. Jest to pierwszy krok
zmierzajacy do zaprojektowania uniwersalnych stownika walen-
cyjnego dla jezyka polskiego, uzytecznego w zastosowaniach
NLP.

Stowa kluczowe: przetwarzanie jezyka naturalnego, walencja,
stowniki elektroniczne, stowniki skladniowe



The aim of this article is to discuss the kinds of information provided by the
currently available valence dictionaries for Polish, from the perspective of
their usability in Natural Language Processing (NLP) tasks. First, §1 describes
the scope and purpose of valence dictionaries, and §2 presents existing va-
lence dictionaries for Polish, then §3, the core section of this article, contains
the discussion of various design flaws of those dictionaries, and, finally, §4
contains final remarks. Conclusions of this discussion are taken into account
in the design of a machine-readable valence dictionary for Polish, currently
developed at the Institute of Computer Science, Polish Academy of Sciences
(Przepiérkowski, 2004).

1 Introduction

Valence dictionaries are lexica which contain information about predicates’,
usually verbs’, argument structures (so-called valence frames). For exam-
ple, valence dictionaries for Polish should contain the information that the
Polish verb LUBIC ‘to like” always takes a (nominative) subject and either an
(accusative) object (Janek lubi Marysie ‘Janek.NOM likes Marysia.ACC’), or an
infinitival phrase (Janek lubi patrze¢ na Marysi¢ ‘Janek.NOM likes [to look.INF
at Marysia]’), or a subordinate clause introduced by one of a class of com-
plementisers and question words (e.g., Janek lubi, kiedy Marysia na niego patrzy
‘Janek.NOM likes [when Marysia looks at him]’), possibly among other valence
frames. Sometimes valence dictionaries contain additional semantic informa-
tion, e.g., which valence frames correspond to which meanings of the verb,
and what semantic restrictions apply to what arguments of the verb (e.g., the
subject of LUBIC is assumed to be human, or at least sentient.

Valence dictionaries are extremely useful resources, not only within NLP.
First of all, and most obviously, they may be used as general references for
learners and users of a given language. They are also very valuable for lin-
guistic research on types of predicate structures and on morphosyntactic real-
isations of semantic arguments.

From the NLP perspective, valence dictionaries are of pivotal importance
for the Computational Linguistic task of constructing so-called deep parsers,
i.e., parsers which find the full syntactic and possibly some semantic structure
for natural language sentences; cf. Przepiérkowski et al. 2002 on construct-
ing such a deep parser for Polish. Deep parsers are used, e.g., in some Ma-
chine Translation (e.g., Verbmobil, Wahlster 2000) and Question-Answering
(e.g., Javelin, Durme ef al. 2003) systems. Valence information is also useful
in shallow parsing, where only certain aspects of the structure of a sentence



are taken into account, e.g., only noun phrases or only predicates and their
arguments. Information Extraction is one of typical application areas of such
shallow parsers, cf., e.g., Piskorski et al. 2003. Finally, and perhaps surpris-
ingly, such valence information is useful for the task of part of speech (POS)
disambiguation, e.g., for the purpose of corpus annotation or speech recog-
nition. A high profile example of a rule-based tagger making use of valence
information is ENGCG (Voutilainen, 1995).

This brief overview of some of the NLP applications of valence dictionar-
ies shows that a well-designed large-scale machine-readable valence dictio-
nary for a given language may substantially increase the quality of various
NLP systems for that language. The following section takes this perspective
in examining the currently available valence dictionaries for Polish.

2 Valence Dictionaries for Polish

There is currently no publicly available electronic valence dictionary for Pol-
ish. There are three publicly available traditional dictionaries containing va-
lence information:

o Stownik syntaktyczno-generatywny czasownikéw polskich, henceforth SS-
GCP, Polanski 1992, published in 5 volumes which appeared between
1980 and 1992; this is probably the most extensive existing source of va-
lence information on Polish verbs;

o Inny stownik jezyka polskiego, ISJP, Bariko 2000, a 2-volume general dic-
tionary of Polish which contains various grammatical characteristics of
lexemes and their meanings, including valence information;

o Slownik walencyjny czasownikéw niemieckich i polskich, SWCNiP, Morciniec
et al. 1995, a valence dictionary of German verbs and their Polish coun-
terparts, rather modest both with respect to the number of lexemes and
the exhaustiveness of valence information.

Since such dictionaries usually use non-trivial typesetting conventions, they
cannot be easily converted to the electronic form using existing OCR software.
At the time of writing this article, there are at least two projects (one academic,
cf. Grund 2000, and one commercial) aiming at converting Polariski 1992 to
an electronic form, but the results of these efforts are currently not publicly
available.

Another electronic valence dictionary, also not publicly available at the
time of writing this article, is:



e Syntactic Dictionary of Polish Verbs, SDPV, Swidzinski 1994, an unpub-
lished list of valences of some Polish verbs.

Let us illustrate the kinds and format of information that these dictionaries

provide, taking the verb ZACZAC “start, begin’ as an example.

2.1 Morxciniec et al. 1995

SWCNIP offers the following information about the verb ZACZAC:!

1) Actants:  nom prp:od+gen/instr/adv
Meaning: nom HUM INST OBJ ABSTR
prp -~
instr  OBJ: text, phrase, etc.
adv. QUAL

According to (1), ZACZAC takes two arguments: a nominative (‘nom’) sub-
ject and a complement, which may be realised as a PP headed by the genitive-
taking preposition od (cf. ‘prp: od+gen’), as an instrumental phrase (cf. ‘instr’),
or as an adverbial phrase (‘adv’). Semantically, the nominative subject may
refer to humans (‘(HUM), institutions (‘INST”), countable objects (‘OB]J’) or ab-
stract objects ("ABSTR’) such as theories, opinions, activities, states and qual-
ities. Moreover, semantic reference of instrumental complements is limited
to such countable objects as texts or phrases (presumably, as in ‘starting a
speech’), while adverbial complements express quality (QUAL’), i.e., in this
case, manner (presumably, as in ‘starting in some way’).

This information is both more modest and more controversial than in the
case of the other valence dictionaries for Polish, discussed below.

2.2 Swidzifiski 1994
The following two entries are provided for ZACZAC in SDPV:

zaczaé 1 [Vp 10c]: 11 B; 12 od-D$/$z-D;
15 Ps; 16 V; 22 B+od-D; @1
zaczaé 2 [Qp 10c]: 14 Q

Thus, according to this dictionary, there are two verbs ZACZAC: they are
both perfective (‘p” in ‘[Vp 10c]’) and they belong to the same inflectional
class (“10c’), but ZACZAC 1 is a regular subject-taking verb (‘V'in ‘[Vp 10c]’),

1Here and below, valence information is presented in formats close to that of the valence dic-
tionaries under discussion.



while ZACZAC 2 is a quasi-verb, i.e., a subjectless verb. The latter verb’s only
argument is an infinitival phrase headed by a quasi-verb (‘14 Q’?), as in Zaczeto
padac ‘It started to rain’, lit. ‘started rain.INF’.

The regular verb ZACZAC 1, on the other hand, has a number of valence
frames: apart from the subject, it make take either an accusative nominal
phrase (‘11 B’; e.g., Janek zaczat ksiazke ‘Janek started a book”), or prepositional
phrases headed by od ("12 od-D$’; e.g., Zaczal od sprawozdania ‘He started with
the report’, lit. ‘Started.3.5G.MASC from report’; the following dollar sign in-
dicates possible idiomatic realisations of this frame) or by z ("12 $/z-D’; the
preceding dollar sign indicates that all realisations are idiomatic), or an ad-
verbial phrase (‘15 Ps’), or an infinitival phrase headed by a regular verb (‘16
V’; e.g., Janek zaczqt Spiewac ‘Janek started to sing’), or two complements: an
accusative nominal phrase and a PP headed by do (‘22 B+od-D’; e.g., Janek
zaczyna dzieri od kawy ‘Janek starts a day with a coffee’), or, finally, an indi-
rect speech complement (‘@1’; e.g., ,Pada”, zaczqt Janek "“It’s raining,” started
Janek’).

2.3 Polanski 1992

Apart from a number of frames realised only in idiomatic expressions involv-
ing ZACZAC, SSGCP specifies three meanings of this verb, given below as L.,
II. and IIL., with three valence frames corresponding to the first meaning:

I. ‘start to act; start, enter an initial period of some state’

1. NPN—{I;)A}

NPy — [ +Hum ]
2. NPy —IP

NPy [ +Anim } [ —Abstr ]

—Hum —Anim

3. —IP

II. ‘take, make use of something’

NPn — NP acc
NPy — [ +Hum ]
—Abstr ]

NPAce — { —Anim

2The numbers 14, 11, etc., refer to valence schemes, e.g., in case of regular verbs, 11 refers to
the ‘subject + nominal complement” scheme, 12 — to the ‘subject + prepositional complement’
scheme, etc.



II. ‘start talking’
OR
NPy —
N { NP Acce }
NPy — [ +Hum ]
NPpce — [ Inf |

Apart from the third frame of the first meaning, all frames mention the
nominative nominal phrase subject (‘'NPy’). In case the subject is human
(‘+Hum’), the complement may either be an infinitival phrase (‘'IP’; e.g., Janek
zaczqt czytaé ‘Janek started to read’) or an action nominal ('NA’; e.g., Janek za-
czat pranie ‘Janek started washing up’). Only an infinitival complement is pos-
sible in case the subject is non-human (i.e., in case it is non-human animate
or a non-animate concrete object). The third frame of the first meaning cor-
responds to the quasi-verb ZACZAC 2 of SDPV (but without the information
that the infinitival complement must be headed by a quasi-verb).

In case of the second meaning, the nominative subject must be semanti-
cally human, while the accusative NP complement must be a concrete object,
as in Janek zaczat butelke wina ‘Janek started a bottle of wine’.

Finally, in case of the third meaning, the complement is either indirect
speech (oratio recta) or an accusative NP expressing information, as in Zaczqt
swoje przemdwienie ‘He started his speech’.

2.4 Banko 2000

Last but not least, ISJP is a general dictionary of Polish with valence infor-
mation given on the margin, next to each meaning within a lexical entry. For
(the non-reflexive) ZACZAC, 6 related non-idiomatic meanings are provided
with 6 different valence frames. The following table provides and briefly ex-
plains those valence frames, without citing the corresponding meanings, most
of which are related to the meanings exemplified in previous subsections.

) [(BEZOK)] an optional infinitival phrase
[BEZOK] an obligatory infinitival phrase
[B] an accusative phrase
[

B+(od-D/N)] two arguments: an accusative phrase and either
an optional PP headed by the genitive-taking od
or an instrumental phrase

[(CYT)] optional indirect speech

[(w-Ms)] optional PP headed by the locative-taking w;

e.g., Zaczeta w handlu ‘She started in trade’



3 Design Deficiencies

The following subsections discuss various general design problems exhibited
by Polish valence dictionaries, ignoring particular omissions or errors.

3.1 Arguments vs. Adjuncts

One fundamental question that valence dictionaries crucially rely on and con-
sistently fail to address is what criteria are assumed for deciding whether a
given type of dependents should be mentioned in valence frames. For ex-
ample, should the phrases emphasised below be explicitly given in valence
frames of the respective verbs?

3) Lo6dz lezy niedaleko Warszawy.
16dz lies near Warsaw

‘L6dz is situated not far from Warsaw.”

4) Pamietam go mitym.
remember.1.5G him.ACC nice.INS

‘I remember him as nice.”

The Polish-German valence dictionary SWCNiP does not seem to record
the verbs LEZEC ‘lay, be situated” and PAMIETAC ‘remember” at all.

Swidziniski’s SDPV gives two relevant valence frames for LEZEC, namely,
with prepositional phrases (PPs) headed by the locative-taking preposition
na,’® and with adverbial phrases. The latter valence frame subsumes the use of
LEZEC in (3), on the assumption that niedaleko ‘near’ in that example is an ad-
verb, and not a genitive-taking preposition. Moreover, SDPV also specifies a
valence frame for PAMIETAC ‘remember’ corresponding to (4). Similar frames
specifying an accusative object and an instrumental adjective are given for a
few other verbs, e.g., WIDZIEC ‘see’, cf. (5), but not, e.g., for ZASTAC ‘“find’,
cf. (6).

(5) Widziatem go pijanym.
saw.1.5G.MASC him.ACC drunk.INS

‘I saw him drunk.”

(6) Zastatem g0 pijanym.
found.1.SG.MASC him.ACC drunk.INS
‘I found him drunk.’

SHowever, other possible locative prepositional phrases, such as [w + locative], are not in-
cluded in that entry.



According to the valence frame for LEZEC as ‘be situated’ in Polariski’s
SSGCP, this verb may occur with an NP} ., i.e., a ‘locative nominal phrase’
(Polanski, 1980, p.9), but — as is made clear in the preface — such nominal
phrases subsume locative adverbs and — as suggested by examples illustrat-
ing this and similar valence frames — they also subsume locative preposi-
tional phrases, so sentences such as (3) are accounted for. On the other hand,
SSGCP apparently does not treat instrumental dependents of PAMIETAC as
worth recording — there is no valence frame matching (4).*

Finally, Bariko’s ISJP does not include any explicit information about in-
strumental adjective phrases in the lexical entry for PAMIETAC, but it does
mention the dependent of LEZEC, specifying it as an adjunct (‘OK’, i.e.,
Pol. okolicznik).

These differing treatments of the locative dependent of LEZEC and the in-
strumental predicative dependent of PAMIETAC reflect the confusion about the
argument/adjunct distinction. As discussed in Przepiérkowski 1999a,b, 2002,
the theory of valence has been flawed ever since its conception in Tesniére
1959, where three pairwise incompatible criteria were given for distinguishing
complements and adjuncts (here summarised after Vater 1978, p. 22):

o the morphological-syntactic criterion: complements are noun phrases, ad-
juncts are prepositional phrases;

o the semantic criterion: complements express the persons or things par-
ticipating in the process in a special way, whereas adjuncts express the
time, the place, the manner, etc. connected with that process;

e the functional criterion: complements, unlike adjuncts, are indispensable
to complete the meaning of the verb; hence the number of complements,
but not adjuncts, is limited for every verb.

Subsequently, a number of further tests for distinguishing complements and
adjuncts have been proposed (e.g., substitution by verbal proforms, iterability,
extraction across clausal boundaries, etc.), again resulting in different parti-
tions of dependents into arguments and adjuncts.

Given the multitude of views on what constitutes an argument and what
information should be provided in valence frames, any precise definition of
argument will be controversial and to some extent arbitrary. Nevertheless,
such a definition, translatable into a formal test for argumenthood, should be

4Such an instrumental phrase is, however, included in a valence frame for WIDZIEC see’, as
in (5), so the lack of such information in the lexical entry of PAMIETAC might be an accidental
omission or it might reflect different views of the argument/adjunct dichotomy of different SS-
GCP editors.



provided with any valance dictionary, if this dictionary is meant to be used in
NLP applications.

3.2 Syntax-Semantics Interface

Two of the valence dictionaries for Polish, SSGCP and SWCNIP, provide some
semantic information, namely, semantic restrictions on arguments. Of the
other two dictionaries, SDPV lacks any semantic information, while ISJP pro-
vides semantic information about the arguments and about the lexical seman-
tics of the predicate, but only in free text, in bodies of lexical entries.

It should be noted that the kind of semantic information provided by SS-
GCP and SWCNIP is imprecise and defeasible. For example, ‘human’ should
almost always mean ‘sentient’ or ‘volitional agent’, information about ani-
mateness is defeasible not only in the context of fairy stories and magic, but
also as soon as one starts talking about computers and cars, etc. Given the hu-
man ability to use language creatively and metaphorically (Lakoff and John-
son, 1980), examples violating such semantic restrictions are easy to find in
everyday contexts. This questions the ultimate usability of such information.

On the other hand, this is not to say that there are no hard semantic restric-
tions on arguments. For example, it is well-known that so-called embedded
interrogatives express semantic questions when used as complements of some
verbs, and propositions, when used as complements of other verbs (e.g., ‘to
ask who came’ is to ask a question, while ‘to know who came’ is to know an
answer to a question; cf. Ginzburg and Sag 2000 and references therein). This,
however, is a restriction at a more abstract level than ‘+human’.

More importantly, the dictionaries listed above do not provide any infor-
mation about the correspondence between the predicate’s semantic arguments
and its syntactic arguments. Making explicit which syntactic arguments cor-
respond to which semantic roles is important, e.g., in such tasks as Informa-
tion Extraction and Machine Translation. Two examples illustrating that such
correspondence is not trivial and should be stated in valence dictionaries are
so-called psych verbs and the raising/control distinction.

Consider two psychological predicates, PRZESTRASZYC ‘to frighten’ and
PRZESTRASZYC SIE ‘to get scared of :

(7) Burza przestraszyta Janka.
storm.NOM frightened  Janek.ACC

‘The storm frightened Janek.’

®) Janek przestraszyt sie burzy.
Janek.NOM got scared of  storm.GEN

‘Janek got scared of the storm.’

8



At a certain level of granularity, they express the same semantic relation,
namely about z frightening y. However, the two semantic arguments of this
relation, z and y, are realised in two syntactically different ways: in case of
PRZESTRASZYC, (7), z is realised as the subject and y — as the accusative ob-
ject, while in case of PRZESTRASZYC SIE, (8), x is realised a genitive object,
while y — as the subject.

Conversely, verbs such as ZACZAC ‘start’ and PROBOWAC ‘try’, with simi-
lar syntactic arguments (a subject and an infinitival complement), have differ-
ent semantic arguments.

9) a. Janek zaczyna czytac.
Janek.NOM starts  read.INF
‘John is starting to read.’
b.  Janek prébuje czytac.
Janek.NOM tries  read.INF
‘John is trying to read.’

More precisely, verbs such as ZACZAC, called raising verbs, are usually treated
as semantically mono-valent, with the semantic argument corresponding to
the proposition expressed by the infinitival complement, while verbs such as
PROBOWAC, called control verbs or equi verbs, have two semantic arguments,
directly corresponding to the syntactic arguments. This difference in mapping
between semantic arguments and syntactic arguments is, e.g., responsible for
the following differences in the behaviour of the two verbs:

(10) a. Zaczeto padac.
started rain.INF

‘It started to rain.’

b. Gra zaczynaby¢ warta Swieczki.
game starts  be.INF worth candle
‘It starts being worth the effort.” (idiomatic)

(171) a. *Prébowalo padac.
tried rain.INF
b. *Gra prébujeby¢ warta Swieczki.
game tries  be.INF worth candle

Without an explicit statement of the relationship between a predicate’s se-
mantic argument structure and its syntactic argument structure, the useful-
ness of a valence dictionary in text understanding or generating will be lim-
ited.



3.3 Insufficient Formal Apparatus

As shown in Swidziriski 1993 and further discussed in Przepiérkowski 1997,
raising verbs, such as ZACZAC, illustrate the inherent weakness of the divi-
sion of verbs into regular verbs, taking nominative subjects, and quasi-verbs,
which do not occur with nominative subjects. As (12) from Swidziriski 1993
shows, DZIWIC ‘surprise, make wonder’ may occur with a sentential subject
— this is clear because the clause Ze Maria woli Piotra is coordinated with an
uncontroversial nominative subject, jej brak gustu:

(12) Jana dziwi, ze Maria woli  Piotra, i jej brak
Jan.GEN surprises [that Maria prefers Piotr] and [her lack
gustu.

good taste.GEN].NOM

‘That Maria prefers Piotr, and her lack of good taste, surprise Jan.”

Similarly, in (13) below, it can be shown that the embedded Ze-clause is the
subject of zaczeto, a form of ZACZAC ‘start’.

(13) Jana zaczeto dziwig, ze Mariawoli Piotra.
Jan.GEN started surprise.INF [that Maria prefers Piotr]

‘It started surprising Jan that Maria prefers Piotr.”

Thus ZACZAC, as used in (13), does not fit into either group of verbs. More-
over, it would be wrong to say that ZACZAC takes sentential subjects — it
does, but only when its infinitival complement takes sentential subjects. This
is the essence of raising: a raising verb such as ZACZAC ‘raises’ the subject of
its infinitival complement, whatever its categorial status, into its own subject
position. To give another example, in (10a), the form zaczefo does not combine
with an overt subject precisely because the verb padac “to rain” does not expect
an overt subject.

The dictionaries ISJP and SDPV, which assume the simple bifurcation of
verbs into regular verbs and quasi-verbs, cannot easily handle such raising
dependencies. Interestingly, although raising has been one of the most im-
portant and best understood topics of research in generative linguistics, the
syntactic-generative dictionary of Polish verbs SSGCP does not handle raising
verbs properly either. As discussed in §2.3, ZACZAC, in its relevant meaning,
is assigned roughly two valence frames: 1.1.-2., according to which it takes the
nominative subject and an infinitival complement, and 1.3., according to which
its a subjectless verb subcategorising only for an infinitival complement. That

10



is, even the crude approximation of raising present in SDPV, namely, that ZA-
CzAC as a subjectless quasi-verb occurs with infinitival complements headed
by similarly subjectless verbs, is lost in SSGCP.

This discussion shows that valence dictionaries should take better advan-
tage of the results of linguistic theorising of the past decades and, in particular,
should embrace at least some of the formal apparatus assumed within modern
linguistic theories.

3.4 Overly Specific Information

Finally, although valence dictionaries are dictionaries of lexemes and the in-
formation they provide should be true for all forms of a given lexeme, they
usually contain case information which is true only for some forms of the lex-
eme. For example, the direct object of verbs is usually specified as accusative,
even though it is realised as genitive in case of gerundial forms in -nie/-cie, of-
ten assumed to belong to the verbal lexeme, as nominative in case of passive
participles, and as genitive in the scope of verbal negation (roughly speak-

ing):°

(14) a. Janek zobaczyt Paryz.
Janek saw Paris.ACC

‘Tanek saw Paris.’

b.  zobaczenie Paryza
seeing Paris.GEN
‘seeing Paris’

c. Janeknie chcial zabaczy¢ Paryza.
Janek not wanted see.INF  Paris.GEN
‘Tanek didn’t want to see Paris.’

Thus, such valence dictionaries implicitly rely on the users” knowledge about
morphosyntactically induced case variations of the lexeme’s arguments, in-
stead of specifying such information in an explicit manner. Although this
problem can be alleviated at further levels of linguistic processing, a valence
dictionary which specifies information true for all forms of a given lexeme
should be preferred to a dictionary which gives information true to only some
of the forms.

SFor a detailed analysis of such case variations in Polish see, e.g., Przepiérkowski 1999a and
references therein.
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4 Conclusions

Valence dictionaries are very valuable for many different applications, includ-
ing various NLP applications, and the construction of a valence dictionary is
a substantial effort, so it is crucial that valence dictionaries be designed in a
maximally transparent way that maximises their versatility and usefulness. In
this article, I have discussed various common design flaws of existing valence
dictionaries for Polish, including: the lack of any clear definition of what kinds
of dependents are included in valence frames, the lack of any non-defeasible
lexical semantic information, the lack of any information linking syntactic ar-
guments to semantic roles, formal language incapable of the proper treatment
of certain classes of predicates, such as raising predicates, and overly specific
information, true for only some forms of a given lexeme.

I hope that this discussion will help build a well-designed and reusable
valence dictionary for Polish. An initial attempt in that direction is described
in Przepiérkowski 2004.
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