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ELECTRONIC DIACHRONIC CORPUS
AND DICTIONARIES OF OLD BULGARIAN

he histdict electronic resource (available at histdict.uni-sofia.bg)', launched

over nine years ago, is the first attempt at creating a representative diachronic
corpus of the Bulgarian language, as well as a historical dictionary and set of elec-
tronic tools for processing medieval texts®.

The work on the histdict system started with the development of specialized Old
Bulgarian Unicode fonts with a diverse inventory of letters and diacritic marks.
Three such fonts were developed at that time: Cyrillica Bulgarian 10U, Cyrillica
Ohrid 10U and Cyrillica OldStyle 10U, which is designated for Early Modern Bul-
garian texts. The fonts also feature a convertor that converts texts typed in non-Uni-
code fonts into Unicode. Naturally, the objective was for the electronic resources to
be accessible to everyone, not requiring the user to have the respective font.

The objective of the histdict electronic diachronic corpus is to present the Bul-
garian literary heritage of the period from the 10" to the 18™ century in all of its
genres and across its thematic diversity. The corpus comprises texts of certain
Bulgarian provenance - both original works and translations by Bulgarian scribes
(including ones preserved in later Russian and Serbian copies). Thus, the corpus
contains works by Clement of Ohrid, John the Exarch, Constantine of Preslav,
Patriarch Euthymius, and Constantine of Kostenets; also included are the texts
of the Manasses chronicle and the Troyan parable, the Philippi Monotropi Diop-
tra, the Wallachian-Bulgarian diplomas, Paisii Hilendarski’s Slavonic-Bulgarian
History, the Lovech and Troyan Damascenes, etc. Furthermore, the corpus features
chronicles, pieces of monastic literature, historical and apocalyptic texts, legal
texts, miscellanies with stable and mixed content, and codicils®. At present, the

! The aim of this paper is to present the histdict system. The paper was written with the support from
the project BGO5M20P001-2-009-0005 “Modern Palaeoslavonic and Medieval Studies”, financed
under the Operational Program “Science and Education for Smart Growth’, co-financed by the Eu-
ropean Union through the European Structural and Investment Funds.

2 The development of the histdict system has been financed by several consecutive grants of the Fund
for Scientific Studies at the Ministry of Education and Science, the Human Resources Development
Operational Program, as well as the Center for Excellence in the Humanities “Alma Mater”.

* A. TOTOMAHOBA, JJuaxponnwiii kopnyc 6oneapckozo asvika. Cocmosinue u nepcnekmusut (in press:
“Filologia”, Zagreb).
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electronic corpus does not include any texts from the classic Old Bulgarian (Old
Church Slavonic) corpus, such as Codex Marianus, Codex Zographensis, Codex
Assemanius, Sava’s book, Codex Suprasliensis, etc.; these manuscripts have been
lexicographically processed and their material included (with contexts) in the
two-volume Old Bulgarian dictionary of the Institute for Bulgarian Language
at the Bulgarian Academy of Sciences®. The dictionary has been digitalized and
incorporated in the histdict system. Inasmuch as the electronic version of the dic-
tionary is a type of annotated corpus, it may be used for automated searching and
extracting of information.

The documents in the corpus normally reflect the original spelling of the man-
uscripts or editions they have been drawn from. The corpus is freely accessible
and includes certain text annotation tools: comments, variant readings, paleo-
graphic and codicological notes, etc. Footnotes are marked in yellow, variant
readings in blue, while words marked for both footnotes and variant readings are
displayed in green. For our users’ convenience, some of the text titles have also
been translated into Latin.

As regards the contents of the electronic diachronic corpus, it may be noted
that — in the perfect scenario - this should be a matter of policy rather than a giv-
en persons enthusiasm or subjective assessment. The matter of representation
and sampling is a highly contentious issue in diachronic corpora. Only a dia-
chronic corpus with a highly diverse and rich content may be claimed to have
a truly representative character. Thus, it is mandatory for a diachronic corpus to
have a clear underlying concept of its nature and of the identity of the texts that
it is supposed to include - so that it does not omit any works of importance for
the relevant language and its literary history, and so that a certain type of texts
does not dominate over others. Simply put, the diachronic corpus of a particular
language should never be a mere mechanical collection of works, and it should
by no means be used as a tool for including and sharing unwarranted texts based
solely on their availability.

Two dictionaries are currently included in the histdict system - the digitalized
Old Bulgarian dictionary, already mentioned above, and a historical dictionary
of the Bulgarian language. The latter traces the history of words and their mean-
ings from the time of their first attestation in medieval manuscripts until the pres-
ent day®. The concept of the histdict system is to create a historical dictionary of the
Bulgarian language through editing and supplementing the digitalized Old Bul-
garian dictionary®. To this end, specialized software has been developed, namely
two separate programs for creating and editing dictionary entries.

* Cmapob6oneapcku peurux, vol. I-11, Codus 1999-2009.

*> A. TOTOMANOVA, Digital Presentation of Bulgarian Lexical Heritage. Towards an Electronic Historical
Dictionary, SCer, 2, 2012, p. 221-234.

¢ In order to accommodate our users, new words and words edited on the basis of their appearance
in the Old Bulgarian dictionary have been marked in blue and green, respectively, in the historical
dictionary.
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Firstly, let us briefly describe the principles behind our electronic historical
dictionary of the Bulgarian language. A historical dictionary should be regarded
as a lexicographical manual which follows the changes in the meaning of words,
interpreted as changes of the semantic content. The dictionary in question is not
interested in all contextual variations, nor does it claim to be exhaustive in terms
of manuscript attestations. The historical dictionary of the histdict system is
based on four principles: 1) the history of words is reviewed in a wide chrono-
logical perspective; 2) meanings are retrieved from a language corpus unlimited
from the thematic point of view; 3) it has an open glossary; 4) the meanings are
ordered according to their occurrence, and according to the genetic connections
among them.

The historical dictionary of the Bulgarian language is constructed according
to a thematically-oriented principle. After the separate lexical fields have been
processed, such a thematic approach to the lexicon of the Bulgarian language
in a diachronic perspective allows to reach certain conclusions regarding the
pathways of the intellectualization of the language during the Middle Ages as
well as regarding the development of the literary vocabulary. At the present stage,
the section on the Christian terminology has been developed, including approxi-
mately 800 new and revised dictionary entries. The selection of this particular
lexical field was dictated by the fact that Old Bulgarian (Old Church Slavic) was
the sacred and literary language of the Orthodox Slavs’.

During the development of the program for creating and editing dictionary
entries, we have encountered a number of problems. The first software we devel-
oped operates according to a form-based principle. It displays a sequence of boxes
featuring a dropdown menu, or typing boxes (fig. 1). It is possible to complete
and/or modify their content. The development of this program was the result
of a prolonged and meticulous effort spanning many years. From the very begin-
ning, we were aware of the fact that we needed a piece of software which would
allow changing a single letter in the longest and most complex dictionary entry,
and saving it without any other changes. This meant that forms had to be struc-
tured in such a manner that they could cover all entries from the digitalized Old
Bulgarian dictionary, which we intended to edit and supplement in order to cre-
ate our historical dictionary. This idea, which at first glance appeared simple and
appropriate, proved to be challenging to implement, because the authors of the
Old Bulgarian dictionary had allowed for certain ambiguities and inconsistencies
in their entries. However, even in dictionaries created with the finest level of preci-
sion certain entries will most likely have an ambiguous structure, and this group

7 A. TOTOMAHOBA, IIpoexmosm “Vnpopmamuka, epamamuxa, nekcuxoepadus’ u oueumanriama
00pabomxa Ha cPeOHOBEKOBHU CLABIHCKY meKkcmose, VInpopmamuka, 2pamamuxa, rekcukoepagpus
BG051-3.3-06-0024/2012, [in:] Mngpopmamuxa, epamamuxa, nexcuxozpagus BG051-3.3-06-0024/2012.
CéopHuk 00Knadu U mamepuany om 3axawuumentama xougepenyust, Copus, 29-30.06.2015 2.,
ed. A. ToromaHOBA, T. C1aBoBa, Codus 2015, p. 5-16.
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is prone to be exceedingly difficult to digitalize using the model of the remain-
ing entries. However, we still make use of this program anyway: our experience
has shown that it is quite convenient for making small changes, such as correct-
ing printing errors. The software is also highly useful for editing the information
contained in the dropdown menus - in our case, this corresponds to grammati-
cal information. For example, there was a group of words in the Old Bulgarian
dictionary which were inadequately marked as participles in their ‘part of speech’
field (oraawenms, NOREAKN, YOy AHMS, EOMOZ KRANS, EOTONAOYYEN'S, HERRAOMS etc.).
It became evident that, using the above-described form-based software, it was
possible to change the grammatical category quickly and easily, marking these
words as adjectives or verbs, which they indeed are®.

This software for composing and editing dictionary entries proved to be far
less convenient for implementing major changes, however (for example, for merg-
ing meanings, adding new ones, interchanging them, etc.), as well as for creating
wholly new entries. Currently, we are working on a dictionary of the language
of Patriarch Euthymius, which requires writing entirely new dictionary entries.
The form-based software makes it necessary to compose the text in Word files and
subsequently to distribute the information across the relevant boxes by copying
and pasting. This is overly labor-intensive, and therefore we created new software
specifically designed for dictionary entries, which is of the convertor type (fig. 2).
The text has to be composed in a Word file nevertheless, but in accordance with
special conventions - there are requirements regarding the formatting of the head-
line, grammatical information, meanings, examples, etc. Afterwards, the authors
copy and paste their entries into a special box in histdict. When converting, the
software automatically arranges the words in alphabetical order. If we copy and
paste an already existing headword into the dictionary of Patriarch Euthymius,
the new content is automatically substituted in place of the pre-existing one.
It is possible to copy a word from the electronic dictionary into a Word file, edit it
there, and then replace it in the dictionary by copy-pasting. In principle, this new
convertor could be used to input an unlimited number of words, but in practice
it starts slowing down when more than 100 entries are submitted. Although this
software has been created for the dictionary of Patriarch Euthymius, it is suitable
for creating new dictionaries. Histdict now incorporates both the legacy software
and the new software for dictionary entries; users can choose the one they con-
sider easier and more comfortable to work with.

The electronic grammatical dictionary of the Old Bulgarian language (9"-15%
century) is also part of the histdict system (fig. 3). Without a grammatical diction-
ary, it would not have been possible to create an adequate electronic system for

8 The changes we introduce are only saved in our historical dictionary. The digitalized Old Bulgarian
dictionary does not use this software, and it remains a precise copy of the printed version of the Old
Bulgarian dictionary.
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presenting the Bulgarian literary heritage. Considerations of a technical nature
make it essential to include such an element. Search engines may only operate
efficiently and provide reliable data when working on an annotated corpus, and
the morphological annotation of parts of speech is necessary at the very least. An
automated analysis tool (tagger) is indispensable for such morphological annota-
tion, and in turn the tagger could not have been created without a grammatical
dictionary. To compile such a dictionary, it was necessary to generate all possible
word forms from our medieval manuscripts. Initially conceived as a mere ancillary
tool for the future tagger, the grammatical dictionary of histdict in fact took on an
existence of its own. Currently, it presents complete paradigms of words, taking
into account any phonetic and morphological changes in the endings; it also dis-
plays the shape of the relevant word forms according to the Russian and Serbian
recensions of the Old Bulgarian (Old Church Slavic) language. The grammatical
dictionary is incorporated in the historical dictionary. The information may be
retrieved either by a special search, using the ‘word forms’ button, or by clicking
on the respective word in the historical dictionary.

It is natural that the grammatical dictionary needs to provide actually reliable
grammatical information. For example, the verb anparn only attests imperfect
forms of the type pepkxs, and we could not be certain if there had ever existed
any forms of the type Anpaaxm, as traditionally stated in the grammars. A similar
situation obtains for deficient noun paradigms (for example, singularia or pluralia
tantum), aorist types in the verbs of the I and II conjugation, etc. A question arises
how to proceed in such cases: is it justified, for the sake of creating a compre-
hensive resource, to mechanically generate word forms whose existence cannot
be confirmed by sufficient evidence? Furthermore, if such forms are to be recon-
structed, is it necessary to mark them in any special way?’

Thus, in order to create a reliable grammatical dictionary, it is necessary to
verify (using the search engine) which forms are attested in the electronic dia-
chronic corpus and which ones are not. But the reason for creating the gram-
matical dictionary is precisely because no reliable search engine could be created
in the corpus. The salvation in this case was the ingenious solution of adopting the
functionalities of browsers in order to allow searches in the electronic corpus and
in the historical dictionary. Currently, the search engine of the histdict system only
displays the texts in which a given search string is attested and the frequency of the
string in each of those texts. Subsequently, by clicking on the title of a given text,
a search inside the text itself can be performed, which allows locating all of the
occurrences. The search engine has a virtual keyboard, and it works flawlessly with
the historical dictionary, which is a type of annotated corpus.

°In our grammatical dictionary, defective paradigms are marked with a dash, while an asterisk is
placed in front of reconstructed forms (which are themselves colored in red).
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In order to create an electronic grammatical dictionary, it was necessary to
specify all possible formal types (rules for generating forms) of the Old Bulgar-
ian language (fig. 4). What we have in mind here is not a traditional grammatical
description; instead, we operate on the principle of ‘cutting and pasting. The com-
mon part of the word forms - interpreted literally, not in a strictly linguistic sense
- is separated; e.g., the ‘basic part’ of the word forms of the verb pspamn is not the
root Aep-/Abg-, but is A-. Next, the ‘endings’ (likewise interpreted superficially, and
not grammatically) are pasted after the main part: for example, if -egewm is pasted
after A-, one gets the form for the 2™ person singular present indicative. Similarly,
-epeTh, -epemh and -epem are the possible elements that can be pasted to obtain the
3" person singular present indicative. To provide one more example: verbs such
as KoRATH, Z'hRaTH or AkpaTh, which belong to the III subtype of the I conjuga-
tion, could not be described in the grammatical dictionary using a single rule. The
verb koraTH, korewn could not be generated using the model of AnpaThn, Agepewn,
because the common part of the word forms of koramH is kog-, and therefore the
following element could not be pasted as -egewn, -egemn etc., but only -ewm, -eTn
etc. The verbs zmramn and anpamn, for their part, also do not follow the same rule
for generating their forms'’. As regards zwgaTH, manuscripts provide evidence
for imperfect forms of the type zhgaaxs, Zhraawe and Zorkxs, Zorkwe, while for
Abgparh only the type AepExm, Aegkine is attested.

Altogether, a total of 163 formal types have been specified for nouns, 22 for
adjectives, and 230 for verbs''. Once created, a formal rule can be applied to an
unlimited number of new words. This means that it is possible to automatically
generate paradigms of new words later to be included in the historical diction-
ary. Another advantage of the electronic grammatical dictionary is the possibility
to edit the rules at any time, in case yet different types of forms were to occur
in a newly added manuscript.

A total of 16 cells of the system are allocated for nouns, 129 for adjectives and
33 for verbs. Each cell can be filled with several word forms, because both language
change and spelling variations are considered. Furthermore, this number is not
final; rather, it constantly increases with the inclusion of new texts in our corpus.
In fact, the large number of patterns in the grammatical dictionary reflects the dif-
ferent formal types in declension and conjugation, the changes that have occurred
in the history of the language, as well as the natural anomalies and exceptions in
the inflection of Bulgarian, a fusional language.

In conclusion, we would like to state that we have always been guided by the
aspiration to make the histdict system an open, rich and well-structured plat-
form, which would guarantee its longevity. We are trying to make this electronic

1 Compare the forms z-1gamh, Z-orewn and A-kpaTH, A-epewun.
' A. ToromaHOBA, T. CiaBoBa, I. TAHEBA, Mopdocunmakmuuen mazcem Ha cmapoOoneapcKus
KHUx0BeH e3uk, [in:] Mnpopmamuxa..., p. 17-117.
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resource provide its users with as much information as possible. It is clear to us
that histdict has a representative function, and it can potentially be utilized by
a wide range of users.
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Abstract. The electronic system histdict is designed as a tool for research, adequate presentation and
popularization of a part of Bulgaria’s cultural and historical heritage: the Bulgarian language and its
medieval literature. The article describes the various steps in the development of histdict. Attention
is paid to each component of the resource: specialized Unicode fonts, electronic diachronic cor-
pus, dictionary of Old Bulgarian, historical dictionary equipped with tools for writing and editing
dictionary entries, grammatical dictionary, prototypical search engine, and virtual keyboard. The
article also lays out the principles followed in the development of the diachronic grammatical dic-
tionary of the Bulgarian language.
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