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Abstract

Users of highly inflectional languages expect dictionaries to provide clear inflectional
information so that the creation or use of a given form does not generate additional problems.
The development of technologies and tools for machine language processing has naturally made
contemporary inflectional dictionaries advanced electronic works that contain tools for the
individualisation of their content in line with users’ needs. The main concern of this article is
the influence of the grammatical properties of language units on lexicographic description, in
particular the structure of a dictionary entry. This issue will be discussed with reference to
Verbel. The Inflectional Dictionary of Polish Verbal Phrases, which is an electronic dictionary
listing over 5,000 multi-word units, giving all their paradigmatic forms directly. Although it is
a specialist study providing a formal description of units, thanks to the proper structure of
entries it is possible to be used also by non-specialists. The opportunity of choosing the scope
of lexicographic information in the Verbel dictionary is guaranteed by a two-stage scheme of
the entry which consists of a general and detailed description of units.
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1. Introduction

The subject under scrutiny is the part of lexicographic description which reports on
the grammatical, mainly inflectional, information about a unit. It is assumed that
language units are differentiated on the basis of their semantic and grammatical
features, thus they can also be discontinuous (cf. Baldwin and Kim, 2010; Bogustawski,
1976; Mel’¢uk, 2006; Mel’¢uk & Zholkovsky, 1984; Sag et al., 2002). Regardless of their
formal structure, however, they should be uniformly described. The position advocated
in this study is that multi-word units of language should be accompanied by an equally
detailed, precise and consistent inflectional description as lexemes. For this reason, a
rigorous, algorithmic model will be applied to provide such a description in Verbel. The
Inflectional Dictionary of Polish Verbal Phrases (Kosek et al., 2020).

The idea of grammatical dictionaries providing all paradigmatic forms of a unit is
particularly important and useful for inflected languages, such as Polish and other
Slavic languages. One can find a few methodological models that make it possible to
describe units of language in an adequately detailed and precise manner and have been
used in dictionaries. The Grammatical Dictionary of Russian (Rus. lpammamuyeckudi
cnosaps pycckozo A3bika) by Andriey Zaliznyak (1977) is one of the first dictionaries of
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this type. Zaliznyak’s approach was highly innovative in dispensing with the construct
of the morpheme and putting the notion of the paradigm in the spotlight, heralding
the rise of ‘word-and-paradigm’ and other realisational theories in morphology (losad
and others 2018: 176). Zaliznyak's morphological model consists in constructing
paradigm forms from an abstract lexeme representation using rewrite rules. The
dictionary contains about 100,000 units of language with their grammatical
characteristics presented by symbols and listed in a tergo order (Fig. 1).

& (o, Mo-x0): la—45; b, 1d—46; 1*a—47; 1d, é—49 | mu. {c...>—55 ECJIA
nojJIHNana Mo-xo la pajraana X la
npwaMnana Mo-xo la (Hasasdusoul Hzabéana x la

qen06er) Kakaséina Xk la
opdna x la Kapaséina X la
wndsa x la 1-2yopénna x la
ofupana mo-xko la cepagénna ¥ la
3agMpina Mo-xko la razémaa X la
obpupana Mo-xko la nyibuHHéLIa Mo (ko la)
oGxkupana mo-xo la Kanéaia X la
Mapcana x lb— xnopénsia x la
cycana MH. {c lad TapauTénia ¥ la
nojMerana Mo-¥ko la MHLEéNIa X la
wenrand x 1b— papuénna X la
xana x la pa X la
H3HaYaIa H cHBwaa o la
cneproHayiia H cabapiana x la
CHaudna H XoHApAINa X la
waad x lb— nepimia x la
BOGaa xo la (wusan); coupiana x la
® la (kax nuwa) ropwiaa Ko la
Hraa x Id cegcaia K la
mraa x 1b, P.mu. nem Gawiana xo J x, la
noaymrad x  1b, P.mu. nem wHHWHAAA Ko la  (3sepex);
noberd H K® la (eeo mex)
noaaéaa § 1 6yana x la
oména XK Fa myand mo (xo lbd>, P.amnu.
crpend x M 3ampyon.
créna X la napibosa x la
dedéna xo la 1-2rynépBona x la
nyeaa xo 1d, é poroaa H
sanpaeBuia Mo {xo lad cnHgona x  la
3gopoBiaa Mo (ko lad MaHgéna X la
Morwia X la ‘tapangbna xk la
3aBojmna Mo-xo la " roHgona x la
yauad Mu. <c 1bd cropéna x la [J cronén]
3yamiaa Mo-xo la aapBednra X la
q}mr’ma Mo-x0 la posedaa X la
®wna x  la (xposenocuoul co- apedna x la
cyd; Maccug 20pHoil sogda x 1d
nopodet) Babma x la

Figure 1. Entries from The Grammatical Dictionary of Russian (Rus. lpammamuueckudi

cn108apb pycckozo A3bika) by A. Zaliznyak (1977)

Paradigms can also be shown precisely by illustrative tables. This way of data
presentation is used in grammatical dictionaries of verbal units of French (Bescherelle,
1978) or Polish (Saloni, 2007). All verbs are arranged in groups distinguished on the
basis of their morphological structure and inflectional properties. A total of 106
patterns were identified following in-depth and detailed analyses of the Polish
conjugation. The paradigm of each pattern is presented with an example verb in a
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table. Thanks to proper presentation of the formal structure of a given verb and
detailed instructions of recognising the morphological verb pattern the user can inflect
other verbs belonging to the same group even not noted in the dictionary (Fig. 2).

96 (prze)spaé

TRYB OZNAJMUJACY . TRYB ROZKAZUJACY
Czas terazniejszy™™ / przyszty ™ Ip [20s[$pij |
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| 2| spata|$ |20s | 'n |spafol[by [acs|
| n| spato| |3os. pe T o T
- [ &prey TETER ‘mo| spali [bysmy i
mo| spali zmyi& Iomo| spaty |byscie | 2s |
mo| spaty| >0'C | 2% by [ses]
T 19
bezosobnik: spano bezosobnik: spano by
Czas przyszly™
o : . Bezokolicznik: spaé
|10s. [bede | | m [spat
205, | bedziesz | | 2 spafa spa Imiestow przystowkowy
[30s.|bedzie | | spalo] | wspiczesny™: $piac
Im uprzedni®: przespawszy
| 10s. | bedziemy | mospali 1
20s. | bedziecie | } / spaé
s bedg | PR/ T
FORMY DEKLINACYJNE
Imiestéw przymiotnikowy czynny™*: $piacy, ...
Imiestow przymiotnikowy bierny: przespany, ..., przespani, ...
Odstownik: spanie, ...

Figure 2. A table from The Polish Verb. Inflection, Dictionary of 12,000 lexemes (P1.
Czasownik polski. Odmiana, stownik 12,000 czasownikéw) of Z. Saloni (2001)

The development of electronic dictionaries gives an obvious opportunity to note the
paradigms of all units directly (in extenso). However, the lexicographic description
should present the nature of each unit in all its inflectional complexity. Tools to
construct an appropriately precise scheme to provide the inflectional information of
Polish units are included in the concept of a morphological description, proposed by
Janusz S. Bien and Zygmunt Saloni (1982). The methodological perspective adopted
by the authors proved to be effective in the case of lexemes, which was confirmed by
The Grammatical Dictionary of Polish (Pl. SGJP; Saloni et al., 2015), which contains

202



Proceedings of eLex 2021

descriptions of over 300,000 Polish units. This theoretical model has proven successful
in machine processing as well, being used in the morphosyntactic marking of the
National Corpus of Polish (Pl. NKJP; Przepiorkowski et al., 2012). However, it should
be emphasised that it concerns lexemes. Since multi-word units require an equally
detailed and rigorous description, as mentioned above, it has been decided to implement
the model in the inflectional dictionary of Polish verbal phrases.

In this paper, terms such as “phrase”, “phraseologism” and “multi-word units” are
applied to refer to discontinuous units of language. Verbal units of this type can be
defined as connections of at least two words that perform the function of the centre of
the sentence, similarly to verbal lexemes. Because of the degree of unification of unit
components, the possibility of replacing some of them and resultant changes of meaning,
one can distinguish idioms, light verb constructions, and collocations among them.
However, in this study we do not consider differences between the mentioned semantic
types of verbal multi-word units but focus on inflected and morphosyntactic features
and their influence on the structure of a dictionary entry. Still, we discuss morphological
types of Polish multi-word units as well as the basis of the theoretical model used in
the Verbel dictionary. The key terms it comprises are a morphological word, a
paradigmatic word, a flexeme and a vocabula, and they reflect the multi-step procedure
of a comprehensive grammatical description of language units.

2. Description model

A morphological word is defined here as a sequence of letters (graphemic shape;
signifiant) interpreted grammatically and semantically (signifié). It is a complete
linguistic sign. Its grammatical properties are determined on the basis of morphological
features of each type of word — nouns, verbs, adjectives etc. Apart from traditional
morphological categories, such as case, number, gender, and person, the register of
morphological words also includes non-traditional categories, resulting from detailed
inflectional description. These include, inter alia, such categories as agglutination and
vocalism, both connected to each other and with inflection by person. Agglutination is
a grammatical feature noted in the past tense inflection. The person-number morpheme
(of the 1st or 2nd person) usually appears immediately after a verbal stem, forming
one word in textual form: robil-em (‘I did’ masc.), robit-e$ (‘you did’ masc.), robili-
$my (‘we did’ masculine personal), robili-$cie (‘you did’ pl. masculine personal). Still,
these morphemes can be torn off the verb stem and glued to another word in a sentence,
e.g.. Blat miale§ - Blate§ mial. (‘You had a tabletop’). There are syntactic
constructions where this kind of operation is required, such as in some dependency
sentence phrases: Jan chcial, Zeby$my poszli na spacer. - * Jan chcial, zeby poszlismy
na spacer (‘Jan wanted us to go for a walk’).

The vocalism category is also observed in the past tense. The shape of the agglutination
morpheme depends on the ending of the verb stem. If the stem ends in a consonant,
like in masculine forms, e.g. robil (‘he did’), the agglutination morpheme becomes vocal:
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robitem (‘I did” masc; the first-person is created by adding the agglutination morpheme
to the past verb stem). If the verb stem ends in a vowel (as it is in non-masculine
forms), the agglutination morpheme becomes non-vocal, e.g. robitam (‘I did’ fem.),
robity$my (‘we did’ non-masculine). When generating Polish verb forms, all such subtle
morphological features must be taken into account.

Polish verbal morphological words are heterogeneous. They cannot be classified by the
same morphological categories. Apart from formal signs, they differ in semantic
identification. The full paradigm of the verb includes verbal adjectives (participles) and
nouns, i.e. forms that are inflected by cases, in addition to forms inflected by person
and number. Furthermore, conjugation forms are subject to morphological categories
to varying degrees — for example, the category of genus is manifested in the past tense
(robit ‘he did’, robifa ‘she did’), the conditional mood (zrobitbym ‘I would do’ masc.,
zrobitabym ‘I would do’ fem.), and certain complex future forms (bede robil ‘I will be
doing’ masc., bede robila ‘1 will be doing’ fem.). In the case of other verb forms, gender
neutralisation can be noted. Among verbal paradigmatic forms there are also those
that cannot be assigned any other grammatical category than aspect, these are:
infinitive, adverbial participles, impersonal forms (Pl. bezosobnik, forms with -no, -to),
e.g. robic¢ ‘to do’, robigc ‘doing’, robiono ‘it was done.” This prompts us to classify them
into groups that fall under the same morphological categories. We call sets of forms
differentiated on the basis of the same morphological categories flexemes or
paradigmatic words.

The level of complexity of the Polish conjugation system calls for a special treatment.
The paradigm of verbal units consists of various types of paradigmatic words (non-past
and past forms, participles, conditional forms, imperative, etc.), which form separate
sub-paradigms. For example, flexemes of the past tense are inflected by person, number,
gender, while non-past forms (present and future simple tense) and imperative — by
person and number. The theoretical problem related to consistent morphosyntactic
description of verbal units is closely related to the number of flexemes belonging to a
given unit, and thus to the multitude and variety of inflectional forms. In the case of
verbal units, it is a systemic phenomenon, which ultimately determines the architecture
of a dictionary entry which becomes a super-class — a vocabula. A vocabula, i.e. a
dictionary entry, groups paradigmatic words with the same semantic root, so it consists
of various types of flexemes characterised by different morphological features. Verbs
with regular inflection patterns (full paradigm) encompass 8 or 10 flexemes (depending
on the aspect).

This multistage procedure provides the basis for both the description of abstract
language units and their textual realisations, at the same time providing tools for
separate levels of linguistic description. This type of research perspective seems to be
particularly helpful in machine language processing.
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3. The specificity of verbal multi-word units

It should be noted that the paradigm of verbal multi-word units depends on their
morphosyntactic properties as well as morphological structure. They differ in both
internal syntax (mutual relations of multi-word unit components) and external syntax
(matching and requirements with regard to other sentence elements; cf. Lewicki, 1986).
Based on their morphosyntactic features, one can distinguish three types of Polish
multi-word units. Thus, there are phrases (type 1) which are characterised by an open
position for the subject in the nominative, {ktos} zbija baki (lit. {someonexom} is
shooting herons, ‘someone is getting lazy’), {ktos} przypina komus latke, (lit.
{someonexon} is sticking a patch on someone else, ‘someone is attributing a negative
feature or behaviour to someone else’). In contrast, other phrases do not open up a
position for the nominative argument (type 2). This position is permanently filled in
lexically, for example, oczynom wychodzq {komus} na wierzch (lit. {someone’s} eyesnom
go to the surface, ‘someone is really surprised’), wlosnom {komus} z glowy nie spadnie
(lit. not a hairvem will fall off {someone’s} head, ‘someone will be safe’). The third
group of phrases does not show any collocability with the nominative argument, which
is why it is characterised by a very limited paradigm, e.g.: {komuspa} pada na mdzg
(lit. it falls on {someone’sps} brain, ‘someone acts irrationally’), {komuspa} przybywa
na wadze (lit. {someonep.} has more on the scales, ‘someone is putting on weight’),
{komusp.} brak pigtej klepki (lit. someoneps lacks the fifth plank, ‘someone is crazy’ ).
A unit’s belonging to a given type determines its inflectional paradigm. Vocabulas of
the first type can potentially have a full inflectional paradigm, with any limitations
resulting from their semantic features (meaning). The second and third type units show
numerous limitations in terms of variation by categories of person and number.

From an essentially morphological point of view verbal multi-word units can be divided
into two groups: verbs and predicates. Both types differ in their formal structure and
the scope of inflectional forms. The VERB class includes mainly phrases based on the
inflective verb with a potentially regular inflection paradigm, such as: {ktos} dzwoni
zebami (lit. {someone} rings their teeth, ‘someone feels cold’), {ktos} pada komus do
ndg (lit. {someone} falls down to someone else’s feet, ‘someone shows their respect
towards someone else’), as well as {komusps} dzwoni w wuszach (lit. it rings in
{someone’spa} ears, ‘someone has tinnitus’), {komusp.} pada na mdzg (lit. it falls on
{someone’sp.} brain, ‘someone acts irrationally™).

The PRED class consists of units whose verbal component belongs to (primarily)
defective verbs, which do not inflect by person and number, only by mode and tense

! This type of property is a characteristic feature of inflectional languages, such as Polish, as
can be seen in the provided translations. Syntactic complexity, as a result of which the
logical subject of the sentence is not expressed in the nominative case but in the dependent
case, can only be rendered using literal translation. Equivalent units in English retain the
typical canonical syntactic structure in which the subject, performer, or person affected by
the state is expressed grammatically in the nominative form.
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categories, for example mozna, nalezy, trzeba (‘can,’ ‘should,” ‘need to’). In grammar
studies they are called "modal verbs". As in the case of lexemes, the share of predicative
multi-word units in the total number of phrases listed in the dictionary is little. Among
over 5,000, only 12 are PRED entries, e.g. {komus/czemus} mozna wszystkie Zebra
policzyé (lit. one can count {someone’s/something’s} ribs, ‘someone/something is thin’),
{komus} brak stéw (lit. {someonep.} lacks words, ‘someone does not know what to

say’).

All detailed information about units’ paradigms and their limitations are marked at
the formal level in graphs.

4. Verbel. The Inflection Dictionary of Verbal Phraseological

Units

The theoretical model mentioned in section 2 shows particular steps of language
description: from the level of text realisation and interpretation (morphological words),
through grouping forms according to their morphosyntactic features (flexemes), to the
mental abstractive level in the form of units of language (vocabulas). Therefore, it was
decided to implement it in electronic inflectional dictionary of verbal multi-word units.
Verbel is a digitally born dictionary. Its purpose is to give a full paradigmatic
description of multi-word units. It is not the only dictionary of this kind. Verbel
originates from works related to the description of Polish multi-word units for the
purpose of an in-depth analysis of Polish texts and is a continuation of the SEJF
dictionary (The Grammatical Lexicon of Polish Multi-Word Expressions), which is a
lexical resource of Polish nominal, adjectival and adverbial multi-word expressions,
consisting of about 4,700 multi-word units (Czerepowicka, 2014; Czerepowicka &
Savary, 2018). However, the level of complexity of the Polish conjugation system calls
for special treatment of verbal words. It turns out to be incompatible with the model
used in the SEJF, which is simpler and the entry’s structure is flat. Consequently, a
lexicographic description required a significant reconstruction, which determined the
final hierarchical structure of the entry in the Verbel dictionary. Since the lexicographic
information reflects levels of linguistic description, the dictionary can be applicable in
NLP of Polish, such as deep mechanisms of language processing or multi-word units’
identification in text. Although it has been compiled with machine processing in mind,
it can be useful also for human users.

The dictionary contains over 5,000 verbal multi-word different units, both syntactically
and morphologically. The distribution of dictionary entries, including their types
mentioned in Section 3, is shown in Table 1. The complexity of the unit’s paradigm
depends, inter alia, on which group the unit belongs to.
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Units
1% type 4770
21 type 289
3 type 55
Total 5,114

Table 1. Distribution of verbal types in the Verbel dictionary
4.1 The structure of a unit

The basic unit in the dictionary is a vocabula, i.e. a unit from the highest level of
morphological description. Phraseologisms are listed in the 3rd person singular in the
non-past tense if it exists, such as: {ktos$/cos} dolewa oliwy do ognia, (lit.
{someone/something} is adding oil to the fire, ‘someone/something is adding fuel to
the fire’; {cos} bierze w leb (lit. {something} is taking to the head, ‘something, like a
plan, is unsuccessful’) — imperf; {ktos/cos} doleje oliwy do ognia lit.
{someone/something} will add oil to the fire, ‘someone/something will add fuel to the
fire’); {cos} wezZmie w leb (lit. {something} will take to the head, ‘something, like a plan,
will become unsuccessful’) — perf.

In line with the Polish lexicographic tradition verbal units should be recorded in the
infinitive form. However, there are important reasons to deviate from the known path.
The 3rd person form shows the unit in its natural syntactic and semantic context. It
also helps to identify a conjugation group, which can be especially useful for human
users of the dictionary. This method of lemmatisation was postulated in specialised
descriptions (cf. Tokarski, 1973) and has been used in a few Polish dictionaries (cf.
Bogustawski & Garnysz-Koztowska, 1979; Bogustawski & Wawrzynczyk, 1993;
Bogustawski & Danielewiczowa, 2005; Dunaj, 1996).

Beside the type of the unit, each entry gives general and detailed information on the
unit. The entry is characterised by an appropriate structure comprised of stages of each
units’ description, see Fig. 3.

General and detailed information is grouped into particular tabs in the application:
general information about the unit on the vocabula level (OPIS OGOLNY HASEA, lit.
‘general description of an entry’), detailed inflectional information understood as
pointing to the main flexeme and a list of all of them (OPIS JEDNOSTKI, lit. ‘description
of a unit’), a formal description of sub-paradigms in the form of graphs (OPIS ODMIANY
FLEKSEMU, lit. ’description of the flexeme’s inflection’), forms of particular flexemes
(FORMY FLEKSEMU, lit. ‘forms of flexeme’) and paradigms of individual units
(WSZYSTKIE FORMY JEDNOSTKI, lit. ‘all forms of the unit’).
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forms
forms
flexeme forms

forms
forms

flexeme forms

forms

main flexeme flexeme forms

vocabula

forms

flexeme forms

forms

flexeme form

Figure 3. A scheme for the structure of an entry in the Verbel dictionary

4.2 A general description of the unit

At the initial stage of description, each multi-word verbal unit is assigned to one of two
morphological types of vocabulas: verbs (VERB) or predicates (PRED).

In addition to assigning units to a grammatical class, the value of the aspect of
phraseologisms is noted — perfective (perf) or imperfective (imperf). The unit’s aspect
equivalents, if any were determined, are also included here. What is more, this element
of an entry presents general descriptive information about the paradigm (F), e.g. full,
in the case of defective paradigm, and the types of excluded inflections are provided. It
includes other general data about the unit, e.g. possible non-verb variants (W),
pragmatic information (P), normative information (N), supplementary grammatical
information (G), examples (Np.) and selectively the meaning of the described units:

{ktos} nabiera rumiericéw somebody blushes

F: pelny paradygmat F: full paradigm

W: cery, koloréw W: lit. complexion, colours

P: tryb rozkazujacy w funkcjach wtornych P: imperative in secondary functions

(a wish, a threat)
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Examples included in entries come from original texts — from NKJP and the resources
of the Polish Internet. The shape of a typical entry is shown in Figure 4:

| £ | Werbostaw - przegladarka

Stownik Eksportuj Opcje Widok Pomoc Ii menu stages of description
| © Opis ogdiny hasla O Opis jednostki O Opis odmiany fleksemu O Formy fleksemu O Wszystkie formy jednostk

Postac jednostki
ktos nabierze ciata

I kto$ moze sig wypchad - Klasa jednostki: VERE Aspekt jednostki: perf
I ktos moze sobie na cos poz Komentarze:

I ktos mdwi do kogos jak do & . z ; y

i ktos mowi whasnym glosem F.'pehl}l paradygmat;
I ktog mawi z kims jednym gl W: wagi;

I ktos mdwi 2 kimé rdznymi je: Np - W mbodosci byt chudy jak wylkorzyknik, z wieldem nabrat ciata (NKITP)
I ktog mowi z kims tym samyn
I ktog muruje kamien wegieln
I ktos musi sie z czyms przesg
I ktos mydli komus oczy

I ktos myli slad . ;
I ktos mysli o niebieskich mige the list of units

I ktof nabiera data an aspect equivalent
I ktos nabiera kogos na plew:
I ktos nabiera rumiercdw

i ktos nabiera wiatru w Zagle s
] ktos nabiera wody w usta Odpouiedriki |

Saukaj: Ih nabierat data

properties of the unit

i1 ktog nabierze kogos na plew
i ktog nabierze rumiercow -
I ktos nabierze wistruw zagk | | |nabierac na plewy

Figure 4. The general description of an entry in the Verbel dictionary

Odpowiednik / odpowiedniki aspektowe

Descriptive information about the unit gives an idea of its properties and meaning,
additionally illustrating its use in a sentence. This part of the application roughly
coincides with the traditional lexicographic description and is advantageous for the
human user.

4.3 Inflectional information

The following tabs contain more formal inflectional and paradigmatic description of
the unit. The next step is to indicate the form of the main flexeme and grammatical
characteristics of each component of the multi-word unit. The main flexeme is provided
in the infinitive form of the verbal component along with all the lexical parts of the
unit, excluding open positions marked with the pronouns someone, something, e.g. miec¢
rece pelne roboty (lit. to have hands full of work ‘to be busy’), dolaé oliwy do ognia (lit.
to add oil to the fire, ‘to add fuel to the fire’), pomdc jak umartemu kadzidlo (lit. to
help like the incense helps the dead, ‘to be of no help at all’). The choice of the infinitive
for the base form (main flexeme) was determined by the way forms are created in the
dictionary application. They are obtained on the basis of the infinitive form in the
morphological generator Morfeusz used in the dictionary (see Wolinski, 2014).

Grammatical description of individual components consists of lemmatization and
indicating an appropriate morphosyntactic tag. The dictionary provides rudimentary
information on the internal syntax of the unit, e.g. by pointing out its main segment —
head (Glowa), see Figure 5.

209



Proceedings of eLex 2021

Klasa jednostki: VERE
Forma gldwnego fleksemu: nabierac ciata

Opis cztondw podstawowe] formy jednostk

5 Czhon Lemat Tag Odmienny Glowa
1|nabierac nabierac infiimperf o
2 sp
3|ciata dafo subst:sgigen:n:ncol

grammatical characteristics of segments

‘\Wybierz flieksemy nalezace do jednosthi:

Gt Kiasa s wie| eeat Lista nazwanych zestawdw grafdw:

cond nabieratby dafa | JIVC-ON_M_cond_Vi-N

condiagl nabierac ciata i MAGN 1 leks.

fin nabiera cala ~| JIVC-O_N_fin_vi ifAdy 1leks.

fut bedzie nabierat data ~/| [I[vC-0_O_N_fut viN -M-conj- 2 leks.

futinf bedzie nabieraé dafa ~| [[VEN_O_N_futinf... i-NInf 3 leks,

futhagl nabierac cata NN 41 leks,

ger nabieranie dala HiMum 1 leks. it : .
the list | imps nabierano dafa | [} ve4 M nfin_ Vi . information
of flexemes impsCond  |nabierano by ciala | |} VC-O_NNN_impsC. .. about graphs

impt nabieraj cata | JIVC-0_N_fin_vi-p

W |inf nabierac ciata | JIVC-N_M_nfin_vi-d

pact nabierajacy ciala

pant nabierac ciata

pcon nabierajac dats | JIVC-N_M_nfin_vi

Dpas nabierany cafa

pract nabierat ciala | JIVC-0_M_praet_Vi-N

practaglt nabierac ciata

practiagl nabierac ciata

Figure 5. A part of the description of a unit in the Verbel dictionary

Then, specific types of flexemes are assigned to each entry. Their number is determined
by the value of aspect and specific inflectional features of the unit. For instance, full
paradigm imperfective units contain 10 types of paradigmatic words, perfective ones —
8. This tab is crucial for the structure of the entry in the dictionary, as it contains a
list of all the flexemes belonging to a given unit, see Figure 5.

4.4 Formal description

Generation of the forms of individual flexemes in the dictionary is based on graphs (cf.
Marciniak et al. 2011). The relation of a graph to a flexeme is one-sided: each flexeme,
regardless of the complexity of its forms, is attached to exactly one graph, but one
graph can be assigned to many flexemes which consist of the same number of segments
and have the same set of forms. The invariance of units (especially visible in the forms
of the past tense, future compound tense, and the conditional mood) is recorded in the
form of successive paths in the graph (see Fig. 6). For the purpose of describing over
5,000 phraseological units, 818 individual graphs were created. They contain
information about inflectional categories and aspects. The markers of grammatical
categories and their values follow the tagset of NKJP.
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nabierat

—

<$1:Gen=3g=m1;Nb=Sn=sg>

<Gen=$g;Nb=$n;Asp=$1.Asp>

nabierat <byc:aglt:Nb=8n;Pers:$p=pri;Asp=imperf;Vocal=wok>

<81:Gen=3g=m1;Nb=Sn=pl> <Pers=$p>

<Gen=$g;Nb=$n;Asp=$1.Asp:

nabierat <byc:aglt:Nb=8n;Pers:$p=sec;Asp=imperf;Vocal=wok>

<81:Gen=$g=m2,Nb=8n=sg> <Pers=$p>

<Gen=$g;Nb=$n;Asp=$1.Asp>

nabierat

<$1:Gen=$g=m2;Nb=$n=pl>

<Gel iNb=$n;Asp=$1.Asp>
n=$g miAse P <byc:aglt:Nb=$n;Pers:$p=pri;Asp=imperf;Vocal=nwok>

nabierat

<Pers=$p>
<$1:Gen=$g=m3;Nb=8n=sg>

<Gen=$g;Nb=$n;Asp=$1.Asp>

nabierat

<byc:aglt:Nb=$n;Pers:$p=sec;Asp=imperf;Vocal=nwok>
<81:Gen=$g=m3;Nb=Sn=pl>

<Pers=$p>
<Gen=$g;Nb=$n;Asp=$1.Asp>

nabierat

<$1:Gen=8g=f;Nb=$n>
<Gen=$g;Nb=$n;Asp=$1.Asp>

nabierat

‘1 <$1:Gen=8g=n;Nb=$n=sg> <Pers=ter>

<Gen=$g;Nb=$n;Asp=$1.Asp>

nabierat

‘ <$1:Gen=8g=n;Nb=$n=pl>

<Gen=$g;Nb=$n;Asp=$1.Asp>

Figure 6. An example of the graph of a past tense flexeme

The graph above presents one of the most complex flexemes — of the past tense. The
multitude of paths in the graph is dictated by the complex morphological structure of
this type of form. When generating them, several morphosyntactic parameters should
be taken into account at the same time, such as person, gender, and vocalism.

Graphs can be grouped into sets on the basis of their morphological and syntactic
features. The same set of graphs is assigned to phraseologisms with a similar formal
structure and with exactly the same inflectional paradigm. Each set contains a list of
flexemes belonging to the unit along with graphs assigned to individual flexemes (Fig.7).

alist
of graph sets

Lista nazwanych zestawdw grafdw: Dane o zestawie grafdw:
Vi-N jest przypisany m in do- kto$ / cos bije (wszellde) relordy czegos.
i-NAdj 13 leks. 2 .. 2 2 = .
INAGIN 1leks, Ten zestaw grafow przypisuje grafy do fleksemow danej klasy w nastepujacy sposob:
NAdv 1leks. nf  VC-N_N ofin Vi-N
iN-conjN 2 leks. & i-N
HIF 3 leks, prect VCO N pract ViN
AN 41 leks. fat  VC-O_O_N_fut_Vi-N contents
MU 1 leks. b | B VC-N_N_ofin Vi-N i
mps DA
of a graph set
peon  VC-N_N_gfin ViN Erap

futlnf  VC-N_O_N_futlef Vi N

impt  VC-O_N_fin_Vi-N

fn  VC-O N fin Vi-N

cond  VC-ON_N_cond ViN
impsCond VC-O_NNN_impsCond_Vi-N

Figure 7. A list of graphs belonging to a Vp-N set
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There is a total of 504 graph sets in Verbel. Grouping sets allows one to draw
conclusions regarding the number of particular syntactic-morphological types of Polish
multi-word units. Almost 30% of graph sets concern regular paradigms with a complete
set of forms, a vast majority of which belong to imperfective units. Sets that support
the greatest number of units have prepositional-nominal or one nominal complement.
Respectively, they are attributed to 827 and 768 from over 5000 units. However, a
significant part of the sets is needed to create the forms of incomplete, defective
paradigms. There are more than 100 sets belonging to single, individual units, such as:
{ktos} przewraca sie w grobie ({somebody} turns (over) in (one’s) grave), {ktos} zjadlby
konia z kopytami ({somebody} could eat a horse including its hooves), {ktos} nie dalby
za {cos} zlamanego grosza ({somebody} doesn’t give |/ won’t give single penny for
{something}).

4.5 A full paradigm

On the basis of graphs, the application generates forms of individual flexemes which
constitute separate sub-paradigms. In turn, a set of all sub-paradigms constitutes a
complete paradigm of the unit. It is a list of all forms of the unit together with a
morphosyntactic tag (Fig. 8).

5. Conclusions

Obtaining a full paradigm of a given multi-word unit in the Verbel dictionary takes
place gradually according to the principle from general to particular, i.e. from general
descriptive information about the unit to a list of all its forms (morphological words)
with the inflectional characteristics assigned to them. It seems that the data provided
at the initial stage (general information about the variant, data about the value of
aspect, presence of an aspect equivalent, the meaning and examples) and the final stage
(all inflectional forms of the unit) constitute a sufficient lexicographic description.

Placing individual types of information in separate dictionary tabs gives the user the
freedom to apply it. It is very likely that an average user will be satisfied with the
general description, and perhaps they will also look at the list of forms. On the other
hand, a specialist — a linguist, lexicographer, computer scientist — will be curious about
various stages of the description and technical ways of their presentation. Although the
dictionary contains detailed information described according to a specialised linguistic
model, its basic use does not require extensive specialist knowledge. Tabs containing
details of the formal description can be omitted without losing the functionality of the
dictionary.
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2| Werbostaw - przegladarka
Stownik Eksportuj Opcje Widok Pomoc

O Opis ogdiny hasta O Opis jednostkd O Opis odmiany fleksemu O Formy fleksemu @ Wszystkie formy jednostki

Aeliemdat B sk b nibirad ciale T Bt nabicrad cl bz prempoit
I3 nabiers ciata bedriesz nabicraé ciala [ bedzie nabieraé cialfaflnfsgsecimpert

bedzie nabiera¢ ciala 0 bedzie nabiera¢ cialafutlnfsgterimperf

I nabierajac data s TS 3 FATI Fs

Il nabieraj ciata bedziemy nabierac ciala [ bedzie nabierac cialafutInfplpriimperf

% Leniithig bedziecie nabiera ciala [ bedzie nabieraé cialafitlnfptsecimperf

I nabierano by ciafa beda nabierac ciata [ bedzie nabiera ciatafutInfplterimperf

[E nabierano data bede nabierat ciala [ bedzie nabierat ciatafutsgm ] priimperf

bede nabierala ciala [ bedzie nabieral ciatafut:sgfpriimperf
bedziesz nabierat ciala [ bedzie nabieral cialafutsgm]1:secimperf
bedziesz nabierat ciala [ bedzie nabieral cialafut:sgm2:secimperf
bedziesz nabierat ciala [ bedzie nabierat ciatafutsg-m3secimperf
bedziesz nabierala ciala [ bedzie nabieral cialafut:sgfsecimperf
bedzie nabierat ciata [ bedzie nabieral ciatafutsg-m] terimperf
bedzie nabieral ciata [ bedzie nabieral cialafut:sg-m2terimperf
bedzie nabieral ciala [ bedzie nabieral cialafut-sg-m3terimperf
bedzie nabierala ciala [ bedzie nabierat ciatafutsgfterimpert
bedzie nabieralo ciala [ bedzie nabierat cialafut:sgnterimperf
bedziemy nabierali ciata [ bedzie nabierat cialafutplm1-priimperf
bedziemy nabieraly ciala [ bedzie nabierat ciatafutplfpriimperf
bedziecie nabierali ciata [ bedzie nabierat ciatafut:plm1:secimperf
bedriecie nabieraly ciala [ bedzie nabieral ciatafitplm2-secimperf
bedziecie nabieraly ciala [ bedzie nabieral cialafutplm3:secimperf
bedziecie nabieraly ciata 0 bedzie nabierat ciatafutplfsecimperf
bedziecie nabieraly cialta [ bedzie nabieral cialafutpln-secimperf
beda nabierali ciala [ bedzie nabieral cialafutplm] terimperf
beda nabieraly ciala [ bedzie nabierat ciatafiut-plm2terimperf
beda nabieraly ciala [ bedzie nabieral ciatafut-plm3terimperf
beda nabieraly ciata [ bedzie nabierat ciatafur-plfterimperf

beda nabieraly ciala [ bedzie nabieral cialafut-plnterimperf
nabieram ciata [ nabiera cialafinsgpriimperf

nabierasz ciala [ nabiera cialafin'sgsecimperf

nabiera ciala [ nabiera cialafinsgterimperf

nabieramy ciala [ nabiera cialafinplpritmperf

nabieracie ciala [ nabiera cialafin-plsecimperf

Figure 8. A full paradigm of the unit {ktos} nabiera ciala (lit. {someone} gets a body, ‘some-
one puts on weight’)

In this regard, the dictionary may be useful for an average user, not a specialist,
especially since the transition from a general description to a full paradigm does not
require going through all the description steps in a sequence. Intermediate stages may
prove interesting for researchers who focus on describing natural language in a formal
manner. In this sense, the dictionary can reach a wide audience. Perhaps it is far from
a particularly user-friendly dictionary, and to become one it needs an appropriate
interface. Currently, it is an offline resource, and taking into account the expectations
of users and technological development the web version would be of greater value.
However, these are purely technical conditions. When it comes to the lexicographic
layer, the dictionary contains data that is appropriately organised to be a resource for
a wide audience.

Since each single form carries a label that includes the name of the base flexeme and
its grammatical characteristics (see Figure 8), the data contained in the Verbel
dictionary can be useful in marking multi-word units in other linguistic tools: text
corpora and treebanks, especially because the morphosyntactic marker system used in
the dictionary is compatible with the tagset of Polish National Corpus. That is why
the dictionary can also be applied in further research on multi-word units in texts.
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