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Abstract
In this article we discuss some theoretical issues concerning the organization of a
common morphological tagset for Polish and Ukrainian which should be the basis
for a consistent search through PolUKR, the parallel corpus for the two languages.
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1 Introduction. Existing approaches and theoretical back-
ground issues

PolUKR is intended �rst of all for human users, ranging from professional linguists
to translators and language learners, although it could also be used for computer-
aided language processing. The corpus layout and search facilities are expected to
help a convenient and objective linguistic research, this is why we aim to create
a simple intuitive common set of grammatical categories to search through the
corpus. The present version of the corpus is the extension of the pilot project that
appeared in 2005 as one of the �rst parallel corpora for Slavic languages (Turska
& Kotsyba 2006, 2007). Consistent morphosyntactic tagging is one of the main
tasks of the present version of the project.

Monolingual corpora have been developed for practically all Slavic languages,
and in each case the issue of morphosyntactic tagging was resolved in its own way,
most often according to the dominant grammar description. As for parallel corpora
including two or more Slavic languages (the few existing examples concern mostly
Balkan languages: Erjavec 2003, Paskaleva 2007, Vita 2007), we have encountered
two ways to approach morphological tagging of bi-texts. One of them presupposes
the use of independent annotation schemes from corresponding monolingual corpora1,
and is an e�cient solution for quick results. However, it is hardly convenient even

∗http://corpus.domeczek.pl. The current, extended version is based at the Institute of Slavic
Studies, Polish Academy of Sciences, and is partially supported by MNiSW (Ministry of Science
and Higher Education) grant N N 104 0403 33.

1Regensburg Parallel Corpus:
http://www-cgi.uni-regensburg.de/Fakultaeten/Slavistik/Corpus/parallel/parallel.html.
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for experienced linguists, who will have to learn annotation peculiarities for each
represented language, not to mention non-professional users.

Another option is to create a common tagset. The �rst common tagset embracing
Slavic languages2 was developed for 11 structurally di�erent languages in the
framework of the project MULTEXT 2000 and its extension MULTEXT�East
2004 (Erjavec 2003). All existing morphosyntactic categories and their possible
values were basically combined into a common matrix according to the descriptions
found in the academic grammars of the languages. As the authors themselves say,
much work was done to �nd as many matches across the languages' grammatical
categories as possible. Still, the resulting tagset was later (Przepi�orkowski 2003,
Vita 2007) criticized for its inconsistency and the lack of clear organizing principles3.

2 Tagset for PolUKR. Input material
The morphological tagset for Ukrainian was developed in the 1960's by a research
group at the Institute of Linguistics of the Ukrainian National Academy of Sciences.
It was used with only slight changes by the ULIF group and is described in
(Shirokov 2005). The tagset consists of two-letter symbols that correspond to
prototypical word forms with a common set of morphological values. This solution
can be considered as sooner technical than user-oriented. One of the features of
the tagset codes is that they include both small and capital, Latin and Cyrillic,
Unicode symbols. Some of Latin and Cyrillic letters are visually identical. Thus, it
is di�cult for a human to both identify and use them. The tags are not mnemonic
either.

An example of a tagged text in Ukrainian (chains of two-letter codes mean
that there are several grammatical interpretations for a given form):
½Îçâàëàñÿ<ãÈ> ñòîðîæà<ÊÈÉÐÉÂ>
I<ÑÏÑÑN0Ü0> ïðîëóíàâ<ãÅ> âiäáié<ÉÈÉÂ> .<e>
Õî÷<Ü0ÑÏÃÑ> ïîêàðàòè<ãÔ> ìîæóòü<ÃÞ>
ß<ÌQ> , äðóæå<ÉÊ> , ì÷ó<ÃÃ> ìåðùié<Í0> .<e>
Ñõîâàé<ãÜ> â<ÏÂÏÏÏÐ> äóøi<ÊÐÊÄÊÏÊÀÊÓÊØÉÏÉÀÉÓÉØ>
ïðîùàëüíèé<ÀÈÀÂ> òðåì<ÃÆ> .<e>
ßê<Ü0ÑÏÍ0ÉÈ> âiðèëîñü<ÃË> , ùî<Ü0ÑÏÌÑÌÕ> ìè<ÌÀ>
ïiäåì<ãÆ>�.

The existing tagset for Polish was developed for the IPI PAN corpus (Korpus
2004). We accept the IPI PAN's tag layout4 as the more intuitive and mnemonic
in comparison with the MULTEXT pattern. As for the distribution of categories,
some of IPI PAN purely technical solutions, like creating separate categories for
words with atypical syntactic behaviour ("winien" "be�dzie"), seem to be impractical
for human-oriented search. The categories have been regrouped to represent a more

2Neither of our two languages was considered there.
3For example, the treatment of participles needs more clari�cation there. The Czech form that

corresponds both functionally and etymologically to active participles in other Slavic languages
is called transgressive, while for Bulgarian the equivalent form is identi�ed as a gerund, which
unnecessarily increases the quantity of tags and dissociates comparable categories.

4Like, for example, [verb:perf:sg:past].
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traditional distribution of parts of speech. The tagset has been extended to cover
Ukrainian-speci�c morphological classes.

In general, we try to compare language systems rather than their grammatical
descriptions, to match identical categories with di�ering names. We have decided
to organize the common Polish�Ukrainian tagset bearing in mind also other Slavic
languages that might be later engaged in parallel corpora projects. Part of the
task has already been done in the framework of the earlier mentioned MULTEXT-
East. Apart from this linguistic typological approach, we were guided by reasons
of practicality in some of the solutions. One example is eschewing the category
of predicative, which is considered a separate part of speech in the Russian and
(partly) the Polish grammatical tradition, although equivalent lexemes might be
treated as adverbs or nouns in descriptions of other Slavic languages5.

3 Some problems and proposed solutions

The preliminary comparison of the available tagsets developed for Ukrainian and
Polish shows that the approaches used to describe the morphological systems6
di�er considerably and mapping the tagsets demands a careful analysis of theoretical
grammatical foundations. The mere adding up of the categories gives a discouragingly
small common set�only 6 categories coincide formally. As many as 21 of the
categories from this formal union of tagsets (counting 50 entries) are unique for
the Ukrainian morphological system and 23 are unique for the Polish one.

Methodological (ULIF's approach is more empirical, while IPI PAN's is more
generative) and at times pragmatic di�erences lead to a di�erent conceptualization
of categories. For instance, the ULIF scheme treats comparative and superlative
adjectives as adjectival lexemes, while according to the IPI PAN tagset adjectives
and adverbs can be characterized by degree. Both tagsets include the category of
predicative, although the scope of its grammatical meaning di�ers considerably. A
separate solution had to be found for each of these issues.

We have decided to leave out purely syntactic information other than the
standard di�erentiation between prepositions, conjunctions and particles. For the
sake of simplicity some subcategorizations were ignored, e.g., the case that a
preposition requires7 and types of conjunctions. The same was done for purely
semantic information issues, e.g., Ukrainian pseudore�exive verbs ending with ½-
ñÿ� have been added to the general group of verbs. Thus, the verbal paradigm was
reduced to the half of its size.

The Ukrainian tagger singles out proper names, which are a semantic category.
Having in mind the possibility of future semantic tagging we have decided to keep
this information and allow it to be searchable. Therefore, a special tag "propnoun"
as opposed to the general "gnoun" was introduced, and the noun paradigm was
doubled for the time being.

5More arguments for this solution are given in 3.4 below.
6Here and further we refer to (Korpus 2004, Przepi�orkowski 2003, Woli�nski 2003) for Polish

and (Shirokov 2005, UGD 2004, ULP 2008) for Ukrainian.
7Information about the required case for prepositions is redundant as it belongs to the

dictionary level.
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3.1 Participles
Adverbial participles are characterized by temporal sequence dependency. This
dependency is often called "tense" in traditional grammars, since for simpli�cation
the main verb is treated as a reference point, as the speech time in a simple
sentence. Hence, participles expressing states that are simultaneous with or prior
to the main action are called present and past, respectively. This simpli�cation
is possible due to the "indi�erence" of the main verb towards the actual tense.
A similar scheme could have been used for Ukrainian, were it not that it has a
participle that can only be used with past main verbs. This participle is characterised
not only by temporal sequence dependence but also by tense, cf. the forms:

1. verb, adverbial participle, perfective aspect, past tense, active voice, tag: �VW�,
example: ïðî÷èòàâøè (having read);

2. verb, adverbial participle, imperfective aspect, past tense, active voice, tag:
�UW�, example: ÷èòàâøè (reading in the past);

3. verb, adverbial participle, imperfective aspect, *present tense, active voice, tag:
�UQ�, example: ÷èòàþ÷è (reading).

This makes it necessary to keep the proper category of tense for this form,
whereas sequence dependency is expressed by aspect. The tense-independent form
ðîáëÿ÷è, corresponding to Polish robia�c is interchangeable with ðîáèâøè as far
as the mentioned grammatical restrictions are concerned. Further discrimination
of their meanings exceeds the scope of the present paper.

The table below shows existing participles for Polish and Ukrainian. Forms with
asterisks8 are ungrammatical, presented here only for exempli�cation purposes.

Table 1.

active active active passive
adverbial adverbial adjective adjective

past tense-irrelevant tense-irrelevant tense-irrelevant
ðîáèâøè ðîáëÿ÷è *ðîáëÿ÷èé ðîáëåíèé
*robiwszy robia�c robia�cy robiony

(while) doing (in the past) (while) doing (the one who is) doing (being) done

To di�erentiate between situations with absolute and relative tense restrictions
we will use the terms: simultaneous participle (pcon), anterior participle (pant) and
simultaneous past participle (ppast), where the last one is speci�c to Ukrainian.

3.2 Pronouns
Pronominal groups were added to their corresponding word classes: pronouns
proper are grouped with nouns, proadjectives (di�erentiated only for Ukrainian)
are grouped with adjectives. Following the IPI PAN version, we divided personal
pronouns into 1�2 and 3 person. Person can be further speci�ed during the search
through a lemma (as we considered assigning a tag for one word a redundancy).

8Forms like robiwszy are obsolete and not foreseen by the IPI PAN tagset, although they can
still be found in the colloquial language.
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The Polish tagset treats the re�exive pronoun siebie as a separate �exeme, while
Ukrainian considers it a 3p pronoun. For the sake of simplicity this word is
searchable within the 3p pronoun group. Proadverbs are not di�erentiated for
either language.

3.3 Adjectives
Polish post-prepositional adjectives (adjp) that correspond to the adjectival for-
mant of adverbial expressions like polsku in po polsku were moved to the adverbs
section, as similar expressions in their full form are referred to as adverbs in the
Ukrainian tagset. Such formants do not function independently as adjectives.

Another productive Polish adjectival formant, ad-adjectival adjective (adja),
polsko-, is included in the adjectives proper group. In the Ukrainian grammatical
dictionary such formants are not grammaticalized but presented as part of the
lexicon. The possibility of searching according to this tag remains only at the level
of the query language.

The degree of comparison for Polish is de�ned at the tag level, while for
Ukrainian the comparative and superlative degrees of both adjectives and adverbs
are independent lexemes. An algorithm has been developed and implemented to
di�erentiate between degrees of Ukrainian adjectives.

Cardinal numerals are treated as adjectives for both languages.

3.4 Predicatives
Predicatives9 are probably the most problematic category from a theoretical point
of view. They can be found in the IPI PAN Corpus, the Ukrainian explanatory
dictionary SUM and the Russian National Corpus, and the intersection of transla-
tion equivalents in all of them is remarkingly low.

Predicatives are most numerous in the Russian corpus. A relatively new explanatory
dictionary by (Efremova 2000) contains about 1200 predicatives. Many adverbs
that can function as predicates in a sentence are presented as both adverbs and
predicatives. Comparative degrees of adverbs are treated as predicatives as well,
which leads to an increase of homonyms that do not di�er from the point of view of
lexical semantics. Many translation equivalents of such lexemes will be considered
adverbs for Ukrainian: íà ïëàâ�ó, íàïiäï�èòêó (a�oat, drunk) (UGL 2004), but still
the set of predicative words there amounts to 176. We have identi�ed 26 predicative
forms in the 15 mln segment of the IPI PAN corpus. Due to the purely syntactic
nature of predicatives one may question the necessity of di�erentiating them as a
separate part of speech at all. They are de�ned by functional, not morphological
characteristics, which might be compared to calling sentence predicates, or subjects,
parts of speech.

9The category of predicative was introduced in 1928 by Lev Shcherba and included words
like íåëüçÿ, ìîæíî, íàäî, ïîðà, æàëü etc. (this group basically corresponds to the core of
Polish predicatives in the IPI PAN Corpus) as �it was di�cult to assign them to any part of
speech�. Shcherba put those words in the same group with such as õîëîäíî, ñâåòëî, âåñå-
ëî; ãîòîâ, äîëæåí, ðàä, áîëåí, áûòü íàâåñåëå, íàãîòîâå, çàìóæåì (it is cold, ready, glad,
ill, drunk, married) and called them the category of state. Sources: http://spravka.gramota.ru,
http://forum.gramota.ru. Cf. also (Morphology 1998).
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Given the variability in understanding of the category of predicatives, we had
to regroup their sets. The existence of homonymic forms belonging to other parts
of speech helped in assigning these to existing categories.

The following subgroups were removed from the Ukrainian predicatives10 (the
category that appears after an arrow is where those uses will be found):

1. predicatives of semelfactive origin: çèðê, êðóòü-âåðòü → interjections (as
many of them are already categorized as interjections in the dictionary);

2. state words of adverbial origin: çèìíî, áåçâiòðÿíî, áåçñíiæíî (it is cold, not
windy, no snow) → adverbs;

3. diminutive verbs11 like ñïóíüêàòè, ñïàòîíüêè, ñïàòêè, õîäèòîíüêè, ¨ñòî÷-
êè, ¨ñòêè, ¨ñòîíüêè, ¨ñòî÷êè → in�nitives.

The most frequent predicative in the IPI PAN corpus to, when used in the
subject position in sentences like To ksia�
zka (This <is a> book), was combined
with its "subst" uses. The words like mo
zna, trzeba, wolno, wiadomo, trza, nie-
podobna, podobna, do�s�c, dosy�c, being in general marked by modal semantics, as well
as their Ukrainian equivalents, are referred to as modal adverbs. The remaining
handfuls of deverbatives: sÃlycha�c, wida�c, sta�c, czu�c, zna�c (one hears, one can see,
it is felt, it is known), and denominatives: szkoda, potrzeba, 
zal, wstyd, strach, pora,
czas, brak, �smiech, are treated as adverbs.

4 Search options

Conversion tables have been prepared to automatically convert Ukrainian tags into
the common chain format taking into account all the above mentioned nuances.

As we have seen, mapping of languages, even in the case of structurally close
ones, inevitably leads to further granulation of categories, which can be useful for
advanced language research but might be distracting for an average user. In order
to meet di�erent requirements we have decided to enable three levels of search:

• by exact form;
• by lemma with additional morphological options presented in a special table;
• using Poliqarp12-like tag formulas (for advanced users who will have to learn

the query language and the tag lexicon).

Table 2. Morphological restrictions for lemma-based search. Language- or tag-
set-speci�c categories are marked respectively (PL) or (UA):

10A set of Ukrainian predicatives was extracted from the Ukrainian grammatical dictionary
(UGD 2004), courtesy of ULIF.

11Diminutive verbs are almost exclusively used in speaking with or about children. Cf. also
Czech diminutive verbs ending in -inkat, like spinkat (sleep), blinkat (vomit).

12http://korpus.pl/?page=poliqarp.
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POS and its
subcategories

Attributes and their values

VERB
• �nite form
• in�nitive
• non-�nite form -NO
• adverbial participle

aspect
perfective
imperfe-
ctive

mood
impera-
tive
indicative

person
�rst
second
third

tense
present
future
past

gender
masculine
feminine
neutral

number
singular
plural

ADJECTIVAL
• adjective (+UA
adjectival participle)
• adjectival participle
(PL)
• preadjectival adjec-
tive (PL)
• winien (PL)
• pro-adjective (UA)
• indeclinable (UA)

case
nominative
genitive
dative
accusative
instrumen-
tive
locative

gender
masculine
feminine
neutral

number
singular
plural

degree
positive
compa-
rative
superla-
tive

NOUN
• general
• proper name (UA)
• gerund (PL)
• pro-noun 1-2 per-
son
• pro-noun 3 person
(+PL siebie)

case
nominative
genitive
dative
accusative
instrumen-
tive
locative
vocative

gender
masculine
feminine
neutral
pluralia
tantum

number
singular
plural

NUMERAL
• genderic (UA)
• non-genderic (UA)

case
nominative
genitive
dative
accusative
instrumen-
tive
locative

gender
masculine
feminine
neutral

ADVERB
• modal adverbs
• post-prepositional
adjective (PL)
PARTICLE
• qublik (PL)
• discourse marker
(UA)
• interjection (UA)
PREPOSITION
CONJUNCTION
INTERJECTION

Since we try to consider the linguistic background of potential users, morpho-
logical categories and their values in the second search option roughly correspond
to traditional sets of grammatical categories and are presented in Table 2, which is
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also the basis for the graphic interface of this search option. A possibility to select
several subcategories of di�erent categories seems to be a way out in the situation
of unclear POS boundaries.

Certain selectional restrictions at the ready-options search level connected with
the objective grammatical characteristics (like impossibility of selecting simulta-
neously in�nitive and the genitive case) are planned but will not be speci�ed here.

5 Suggestions for future work and conclusions

We have tried to use as much of the grammatical information given by the existing
available taggers as possible. There is no end to further atomization, but the picture
we receive is already quite informative. The following tasks may still be undertaken
in the future:

• Dividing Ukrainian adjectivals into adjectives proper and adjectival passive
participles (those that still can be related to actively used verbs);

• Singling out more diminutive verbs (rule based) and treating them as normal
verbs (considering the fact that they possess an in�nitival form);

• Further classi�catin of particles/qubliks;
• Semantic tagging.

It is clear that the task of creating a common tagset, especially for structurally
di�ering languages (leaving alone the multiplication of the problem with each
added language), belongs to the realm of the typological linguistics and the present
impossibility of constructing a uniform and con�ictless tagset is rather the mirror
of the current situation in the theory of grammar and cannot be resolved as
one of "by-tasks" ad hoc. The current, "encyclopaedic" approach of linguists
towards the issue of word classes can be illustrated by the following citation:
"The solution to the generality problem that is usually adopted (often impli-
citly. . . ) is that one de�nes word classes on a language-particular basis, and then
the word class that includes most words for things and persons is called `noun,'
the word class that includes most words for actions and processes is called `verb,'
and the word class that includes most words for properties is called `adjective.'
However, the subclass problem has not been solved or even addressed satisfactorily,
and the use of word-class notions in a general or cross-linguistic sense remains
problematic" (Haspelman 2001). The problem is also closely connected with the
idea of a universal language and a universal grammar. The Universal Networking
Language project is an example of such a language currently being developed by a
large international group of linguists13 and its success may bring solutions to the
problem of tagsets in general in the future. We believe that parallel corpora can also
serve as a good material database for further theoretical linguistic developments,
including not only grammatical classi�cation itself, but also more semantically and
ontologically oriented issues.

13http://www.undl.org.
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