A Bilingual Lexicosemantic Network of Bread
Based on a Parallel Corpus

Ivan Derzhanski Olena Siruk
Institute of Mathematics and Informatics
Bulgarian Academy of Sciences
iadb58gl@gmail.com olebosi@gmail.com

Abstract

We present an experiment in using a corpus of Bulgarian and Ukrainian
parallel texts for the automatised construction of a bilingual lexicosemantic
network representing the semantic field of BREAD. We discuss the extraction
of the relevant material from the corpus, the production of networks with
varying parameters, some issues of the interpretation of these networks, and
possible ways of making them more accurate and informative.
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1. Introduction

Systems for thesaurus representation of vocabulary such as WordNet (Fellbaum, 1998) are widely used
for storing lexical and semantic (including ontological) data. They typically are hierarchical networks
which reflect synonymy by grouping lexemes into synsets, and other lexical and semantic relations by
labelled directed edges. The knowledge encoded in them can come from various sources. Resources of
this type have been developed for many languages.

In this study we present an experiment in the automatised construction of a bilingual lexicosemantic
network on the basis of a corpus of parallel texts. Our working languages are Bulgarian and Ukrainian.
They are related, though not nearest of kin, spoken in regions neither adjacent nor really distant,
moderately close typologically, and with similar history of substantial lexical borrowing from Western
European and other languages.

We chose to focus our attention on the field of BREAD. The concept of bread is extremely important
in Western civilisation: as bread and other bread-like products have been baked and eaten for millennia,
bread vocabulary is highly developed everywhere; on the other hand, for many centuries it has been
developing separately, making for very complex and interesting relationships between words of different
languages. Besides, bread and bread-like goods are produced by people and (mostly) for people; as such
this semantic and lexical field is part of the anthropocentric image of the world and the anthropocentric
vocabulary, which forms an ideal basis for setting and solving any general linguistic problems. The
apparatus of theoretical notions and technical approaches developed on such material has the best
chances of being extrapolated to other nominal lexicosemantic fields.

2. The Corpus

The bilingual Bulgarian—Ukrainian corpus (CUB) (Derzhanski and Siruk, 2019) consists of parallel texts
available in electronic libraries or obtained by us from paper editions through scanning, optical character
recognition and error correction by ad hoc software tools and by hand. For this reason the corpus is
composed of fictional works, mostly of novels, which dominate in such sources.

Because original and translated parallel texts for Ukrainian and Bulgarian are hard to come by,
especially in online-accessible computer-readable form, we also use Bulgarian and Ukrainian literary
translations from other languages as corpus material. The current version of CUB includes eleven sectors,
each of which covers parallel Bulgarian and Ukrainian texts with the same original language:
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* original Bulgarian and Ukrainian texts, as well as translations from English-1 (by authors from the
British Isles), English-2 (by authors from the United States), French, German, Italian, Russian-1
(stories about the past and present), Russian-2 (stories about the future), and French—approx.
2 million words in each of the ten sectors (in the two corpus languages counted together; for various
reasons the ratio tends to be about 53:47);

* the Bible, in canonical translations from Hebrew, Aramaic and Greek into Bulgarian and Ukrainian
—1Y5 million words.

The total size of CUB is 10 million words in Ukrainian (and 11%2 million in Bulgarian). The Bible is
aligned by verse, and the other texts (mostly) by sentence.

3. Data Collection and Preliminary Analysis

The collection of the material took place in the following way. We started with the two languages’
principal ‘bread’ words, Bg x.2526 and Uk xxi6, and their near-synonym derivatives Bg xaebey ‘(a little)
bread (hypocoristic)’, x2e6ue ‘small bread, roll’, Uk xaiGeus ‘little bread (dimin. or hypocor.)’, xaibuna'
‘loaf of bread’. All occurrences of these words in CUB were located. The numbers are summarised in
Table 1, separating the singular and the plural (and, in Bulgarian, count) forms of the words x.156/x1i6,
as well as the cases when they cooccur with a specification of quantity such as ‘a loaf’, ‘a piece’ or 200g’.
The label ‘others’ means other words for bread-like substances, on which more anon:

Bg\ Uk X110 (sg.) (Q) xnioa xai6 (pl.) xnibuna | xaibeyv | others Y
x50 (sg.) 1111 53 6 13 5 611 1249
(Q) xns6 22 153 5 180

X450 (count) 8 3 18 5 8 42
xas0 (pl.) 22 1 18 3 18 62
xnebey, 2 1 1 4 8
xnedue 8 41 49
others 22 3 16 3 44

Y 1187 214 42 38 20 133] 1634

Table 1: Occurrences of correspondences of x.56/x1i6 and cognate words

We see that Bg x50 is somewhat more readily used as a count noun and Uk x.2i6 as a mass one, that
it is more common for Bg x126 than for Uk x2i6 to correspond to a word with a different root, and that
for Bg xae6ue and Uk xaibuna this is even more common.

At the next stage of the research the ‘other’ corresponding words were similarly sought out, then the
correspondences of their correspondences, and so on until no new words were found. Only words
denoting kinds of cooked dough (baked, boiled or fried) or their parts, products or subproducts — but not
just dough, flour, grain or gruel — were considered. Words meaning ‘piece (of anything)’ were included
only when it was clear that bread or another relevant substance was meant (and usually mentioned in the
same sentence). Where in serious doubt, we preferred to err on the side of inclusion. For example, while
both Bg nacmem and Uk nawmem normally mean ‘meat or fish paste’, they do occur in the meaning of
‘pie, paté (with a crust)’, especially in translations from languages where the related word (De Pastete,
Fr paté, Ru nawmem) has this as one of its regular meanings; accordingly we took all cases where
Bg nacmem or Uk nawmem corresponds to a word for a bakery product in the other language, as well as
the occurrences of the pair nacmem : nawmem from The Black Obelisk by E. M. Remarque, where the
Leberpastete ‘liver paté is cut in slices and eaten as a dish in its own right, which suggests a crust.
Uk mosuenux ‘fish or meat dumpling’ (Hrinchenko, 1958: v. 4, 270), where flour is an ingredient but not
a major one, is on the fringe; its entry in The Geese and Swans Are Flying by M. Stelmakh was taken
because the Bulgarian translation is mueanuya ‘pancake’. But we stopped short of including Uk zeghip

! A Bulgarian counterpart of this word (xam6una, xan6unka) was in use as late as the 19" c. and is registered in N. Gerov’s
dictionary (Panchev, 1904: 501; Panchev, 1908: 320), but has been lost in the contemporary language.
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‘marshmallow’, which is what is left of marshmallow cookies in 1. Shaw’s Bread Upon the Waters
(contrariwise, in the Bulgarian translation of the book only 6uckeumu ‘cookies’ is preserved).

Several cases of idiomatic use of bread words whose literal meaning was not very close were
discarded: the sentence pair Coc cyx komam da ce 3adasum daro |l Booari mu nemawenum mauHyem
yoasuscs ‘May you choke on a dry chunk of bread Il an unbuttered pancake’ (V. Shishkov, Gloomy River)
was not considered an occasion to postulate a word pair komam : maurneysb. Exceptionally a word was
counted twice if it had two counterparts on the other side: the pair of sentences Hma au — nonuman
MOl — MAK®8 408eK NOO CABHUEMO, KOWMOo He U npeonoven NUMEHUMHAMA MUMKA nped evemuuHama’?. ..
Il Yu orc €, — cnumas 6in, — maxa MOOUHA NIO COHUEM, KA 0, MAIOUU SMHULL KOPJIC), He Xomiid O
nuernuunol naasHuui,? “'Is there,' he asked, 'any man under the sun who would not prefer a wheat roll,
over of a barley cake;?” (B. Prus, Pharaoh; tr. into English by Christopher Kasparek) yielded the two
word pairs numka : kopoc and numka : naasnuys. Adjectives derived from the words xas6 and x1i6 were
not taken,” but from other words they were: the pair of phrases mos kosynauern Kazanosa |l yeii
micmeurosuti dcenonio6 ‘old Pastry-Casanova’ (E. M. Remarque, Three Comrades; tr. into English by
A.W. Wheen) produced the word pair ko3yrak : micmeuxo.

The total number of word pairs thus found was 3240.

As is typical in Slavic languages, many Bulgarian and Ukrainian bread words have diminutives (and
rediminutives), which sometimes acquire different meanings—an extreme case is Ukrainian 6amonuux
‘stick of confectionery, candy bar™ from 6amon ‘long bread loaf’. To avoid making a judgement in each
case, we considered lexemes that only differ in diminution as separate if each appeared three or more
times (e. g., Bg kopa 2, kopuya 1 and kopuuxa 16 ‘crust’ were all counted jointly).

In Bulgarian the words xopa; ‘crust (of bread)’ and xopa, ‘sheet of phyllo pastry’, as well as numay
‘round bread’ and numa, ‘fruit pie’, which have diverged semantically to a considerable degree, were
considered different lexemes. In Ukrainian candsuu and cenodsuu ‘sandwich’ were counted together, as
were Oaniya and 6anuys < Bg 6anuya® ‘(Bulgarian) layered pastry’, being simply different adaptations of
the same foreign (and infrequent) words.

In all 91 Bulgarian and 110 Ukrainian lexemes were found.” They are listed in Appendices A and B,
along with the number of their occurrences in our data, all in citation form, which is the plural in two
cases (Bg pasuoau ‘ravioli’ and Uk nomanui ‘dunked bread’). The vast majority denote baker’s goods
specified for shape (elongated, round, crescent), size, grain (oats, rye), presence of leaven, taste (savoury,
sweet), presence of a topping or filling, etc.

A few words are exceedingly rare or appear in rare forms. Bg xruwu can hardly be called a regular
word of the language, but appears as a rendering of the identical Ukrainian word in P. Zahrebelnyi’s
novel Let’s Come to Love, where it couldn’t have been translated because it happens to be a character’s
surname. Bg maxko ‘taco’ appears in R. Bradbury’s Death is a Lonely Business in the un-Bulgarian plural
form maxoc, which indicates that it has not (yet) been adopted. Uk zocmis ‘host, Catholic Eucharist
wafer’ is not registered by SUM, though found in some dictionaries of loanwords (e. g., Bojkiv et al.,
1955: 114). Uk owinox ‘flat unleavened bread’ (Hrinchenko, 1958: v. 3, 84) is an uncommon variant of
ouunox (SUM, 1974: v. 5, 840). Uk nasyunoa ‘sweet pie’ is found in Hrinchenko (1958: v. 3, 199), but
SUM (1975: v.6, 572) knows only the variant naauunoa. UK nonpsmuuox, variant of npsmux
‘gingerbread’, is a hapax legomenon in M. Lukash’s translation of The Decameron by G. Boccaccio, but
still registered by SUM-20. Uk memepka appears in our data as a diminutive of memeps ‘bread soup,
sop’, but SUM (1979: v. 10, 102) only registers the homonym memepxa ‘greyhen’.

Let us formulate several semantic categories with the aid of the two languages’ main interpreting
dictionaries, RBE and SUM, and illustrations chosen among the words found in CUB:

1. bread proper: x256 and x»i6 themselves, as well as the hypocoristic Bg x1ebeuy;

II. a whole unit (i. e., loaf), able to appear in combination with x1526/x1i6 (Bg numa and camyn; Uk
only byxareup);

2 On two occasions an exception is made for the Ukrainian adjective, which obviously corresponds to the Bulgarian noun in
Kopuuka x50 : xaiona ckopunka ‘bread crust’ and mpounuxa xas6 : xaiona kpuxma ‘bread crumb’.

? Used for ‘Nestlé’s Crunch bar’ in the translation of R. Bradbury’s Death Is a Lonely Business. We discard this word when
its match is Bg uioxonaoue ‘chocolate bar’, but when it is sagh.na ‘wafer’, we take the pair for want of certainty that we should
not: a Nestlé Crunch (despite containing crisped rice) is not really a bread product, but a 6amonuux in general can be.

* This word actually has a Ukrainian version in the person of 6anux, interpreted as pod eampywxu ‘a kind of cheesecake’
(Hrinchenko, 1958: v. 1, 26), but absent from SUM.

> The idea that the set of words had to be fully connected had the corollary that some semantically appropriate words were
not taken: such were Bg anvoromu ‘agnolotti’ and neamenu ‘(Russian) dumplings’ and Uk neawmeni, which only correspond
to one another in the corpus.
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II. a piece of bread or other baker’s goods (Bg xomam, kopa,, kpaiiue, xpatimgHuk, Koutel,
nopsizanuua, cpeoa, mpoxa, puus®; UK w’skyuwt’, m’sikywka, okpaeyb, CKOpUHA, WKYPUHKA);

IV. a piece of food, or of anything but usually bread (Bg zansk, pezen, xanka; UK kpuxma, kpuwika,
cKuba);

V. apiece of anything (Bg k&c, napue; Uk kasanok, kycenw, kyc(ok), aycma, wmam(ok));
VI. a whole item, except for those accounted for under II.

The correspondences look as shown in Table 1, in which, when two values symmetrical with respect
to the main diagonal differ significantly (e. g., Bg words for pieces of bread correspond to Uk words for
pieces of food 74 times, whilst the opposite happens only 3 times), the greater one is in boldface and the
smaller one in italics:

Bg\Uk| I om|m | 1v| Vv | VI]| X

I 1418 13 3 107] 1541
II 3 15 1 49| 68
I 6 1| 36| 74 44| 44| 205
v 2 3 11 31 4 51
v 3 6| 13| 70 1] 93
VI 13 6 1 3| 1259] 1282
Y 1442 38| 49| 99| 148| 1464| 3240

Table 2: Correspondences between the semantic categories

From this table one sees that Bulgarian has a greater fondness of the word x50 and the terms for
units and pieces of bread big and small, and Ukrainian of special terms for baker’s goods and general
words for pieces of food or of any stuff.?

Finally, let us look at the individual lexemes. Table 3 shows the upper left corner of the
correspondence table sorted by the overall frequency of the words in our data, that is, featuring the most
frequent words. The values which are greatest in both their rows and their columns are in boldface:

xXni6  |6ymepOpod |mopm |nupiz |\kopoc |wmamox |micmeuxo |6yaouxa |cyxap |neuuso |...|YL
X250 1415 6 8 1 1f...] 1533
canosuu 1 117 1 | —| —.. 171
numka 2 _ — 1 62 1 1].. 139
mopma —_— — 104 6] —— —_— 3 _ — 2.. 116
chaokuwt | —— o 10 19, —— e 31 2] — 16/ ... 96
napue e 44 e 71
cyxap e 2 54 —|... 63
oanuya _ _ — 39 7|.. 60
Punus 4 4 3 . 53
Kugpna e 1] — 1 38 — —... 51
Y 1442 137 118 116 83 81 73 64 60 56/ ...| 3240

Table 3: Correspondences between the most frequent lexemes

¢ This word is not in fact restricted to bread (there is puaniixa caram ‘slice of sausage’, for example), but bread is always
understood unless something else is specified.

’ The dictionary interprets this word as “ITiouixipra uacmuna naodis, s2io mowo” ‘The part under the skin of fruit, berries
etc.” (SUM 1973: 838), but in the corpus it behaves in the same way as . skyuka.

8 There is another circumstance which is outwith our scope here but still relevant: Uk x2i6 is more readily used in the
meaning of ‘grain’.
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Uk x2i6 is found 27 times outside of the most frequent pair x256 : x2i6 (and no other Bulgarian
word corresponds to it more than 4 times), whereas Bg x156 occurs 118 times (among its Ukrainian
correspondences are x2ioura ‘loaf of bread’ 23, onpicrok ‘unleavened bread’ 20, oyxareysw ‘loaf of bread’
13, zpinka ‘toast’ 10). Also, Bg cpuaus ‘slice of bread’ is the 9™ most frequent word in the list, whilst its
most frequent Uk counterpart ckutka is only the 18™.

4. A Bilingual Lexicosemantic Network

We can build a lexicosemantic network on the basis of the correspondence table, ignoring the numbers
and drawing an edge between a Bulgarian and a Ukrainian node if there is at least one match. Figure 1
presents such a network.’ The triangles and the stars are the Bulgarian and Ukrainian words, respectively.
In the centre is Bg numxa ‘bread roll’; from this word any other can be reached in five moves at most (the
farthest ones being Uk 6amonuux, aycma, m’sikywira, mopmuk, mpybouxa and wikypurka). Other choices
might have been Bg x2516 and Uk xa1au. The number of edges is 395.

—

Figure 1: The unabridged lexicosemantic network of bread

The greatest distance between two nodes is 9 edges; such a one separates Bg kexc ‘sweet cake,
cupcake’ and Uk .ycma ‘piece’, or Bg mapuan ‘Marshall cake’ and Uk 6amonuux ‘stick of confectionery,
candy bar’ and mpy6ouka ‘puft’, or Bg mpoxa, mpoxuua/mpowuya and mpoxuuxa/mpowuuxa ‘crumb’ and
Uk 6amonuux and mpybouxa again. Uk dpamon and 6amonuux are separated by 6 edges; Uk kasau and
kanauux, cyxapuk and cyxapeynb, mopm and mopmux by 4; the remaining Ukrainian pairs of cognate

° The figures are drawn with the graph editor yEd (https://www.yworks.com/products/yed).
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words, as well as all Bulgarian ones, are 2 edges apart, which here means that there is a word in the other
corpus language to which each corresponds at least once.

We would draw attention to the lower right corner of the image, connected to the rest of the graph
through Uk wmamox, where almost all piece words are located, with the exception of Uk . skywu ‘soft
inner part of bread’ (adjacent to Bg x50 in the graph) and Bg cpeda ‘middle, inner part (incl. of bread)’,
but with the addition — for reasons of geometry — of Bg nagpopa and npocgpopa and Uk 2ocmis and
obnamka ‘communion wafer’, as well as Uk 2resmsk ‘underbaked bread’ (an infrequent word which only
occurs once in CUB, in Oles Honchar’s Guide-on Bearers, in the plural and with the meaning ‘chunks
of ~’, and this has prompted its being translated into Bulgarian as xaucasu xanku ‘sodden mouthfuls’),
zpinka (in Bulgarian mostly npeneuena cpuauiixa ‘toasted slice of bread’) and mocm ‘toast’.

Conceivably some edges are an artefact of translation from third languages and actually connect
words with substantially different meanings. The network in Figure 2 is limited to the 764 word pairs
found in texts where Bulgarian or Ukrainian is the original language (somewhat less than % of the 3240
in the whole corpus). It features 58 Bulgarian and 69 Ukrainian lexemes (just over 2 of all) and has 141
edges. (The most frequent pair from the big corpus which is missing here is caadkuws : micmeuxo,
followed by x50 : onpicrox from the Bible.) In the centre is Uk xazaau, which is 8 edges away from the
farthest nodes, Uk ckopunka and wixypurnka (at the right) and mopm (in the lower left). The system is no
longer fully interconnected; 13 Bulgarian and 10 Ukrainian terms are not linked to the rest. They are in
the upper right corner of the figure, from right to left: Bg kugaa : (poearux : (xugpauuxa, kpoacan),
KHuwt : Kuuwt, oynouka), Uk kpuxma : (mpoxa, mpowuya), UK mapuunan : (6ademoska, mapyunar),
Bg mpoxuuka : kpuwxa, Bg nonapa : memeps, Bg nopsizanuua : aycma, Bg kexc : kexc, Bg cyxap : cyxap.

ﬁ\&[\iiiii

Figure 2: A network based on texts with Bulgarian or Ukrainian originals

Among the pairs in CUB some are extremely rare, such as candsuu : x1i6 or numka : nupie, which
only occur one time each and thus obviously have little to tell us about the highly frequent words that
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compose them. Other pairs are more telling, e. g., xambspeep'® : zambypeep: it appears 6 times,
accounting for all occurrences of the Bulgarian word and all but one (a sole candsuu : 2zambypeep, which
ensures the contact of this pair to the rest of the system) of the Ukrainian. This suggests that a way of
making the network more informative would involve labelling every edge by the number of occurrences
of the corresponding word pair or another numeric value reflecting the relevance of the edge. Another
way would be to make the edges directed by having them point from the less to the more frequent
lexeme, e. g., from Uk 2ambypezep (7) to Bg canosuu (171) and from the latter to Uk x2i6 (1442); such
edges will often be interpretable as indicating an ‘is a kind of” relation.

The network can also be made more observable by excluding part of the correspondences, choosing
them among the ones that are least well supported by corpus data. The one in Figure 3 has been made
with the condition that if two word pairs share a word and one is more frequent than the other, we may
not drop the first and keep the second.

.
)

P
@:
b/

W

N /’

f

Figure 3: An abridged lexicosemantic network of bread

' Thus in the source (a 1983 translation of E. M. Remarque’s novel Shadows in Paradise), remarkably, the contemporary
language has settled for the form xaméypzep, which is a less precise rendering of the English pronunciation.
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The graph has 251 edges, and no further edge can be removed while preserving both this feature and
the integrity of the system. Here, too, the central position is held by Bg numxa, which is seven edges
away from the most distant nodes, Uk zocmisi and xpuwra. (Another option would have been Uk x2i0.)
The greatest distance here is 13 edges, as between Uk zocmis or kpuwka and Bg eapenuk, zespek, xekc,
PABUOAU OT CONEHKA.

We can also relax the requirement that the edges from each node must be chosen among the most
frequent ones, and take only as many edges as are needed to keep the system fully connected (namely
200, one fewer than the nodes). Such a minimal network is shown in Figure 4. The graph is drawn as a
tree, but this should not be taken as implying a hierarchy, since no edges are directed; Bg numxka is the
top node not because it is a root, but because in this graph, as in the other two, it is central: from it all
other nodes can be reached in no more than 14 moves, the most distant ones (lowermost in the picture)
being Bg eapenux, pasuoau and oyxma. (The other candidate for the central position is Uk xoporc,
14 edges away from Uk zocmis. In the picture these are the ‘root’ of the right-hand subtree and the
lowermost ‘leaf” of the subtree on the left, respectively.)

Figure 4: A minimised lexicosemantic network of bread

The largest distance, 27 edges, separates Bg sapenux, pasuoau and 6yxma from Uk zocmis. The pair
of cognate words that are farthest apart are Bg xugbh.aa ‘bun’ and xkughauuxa; there are 16 edges between
them. Between Uk 6amon and 6amonuux there are 14 edges, as between Bg cyxap ‘rusk’ and cyxapue,
and there are 12 between Uk cyxap or cyxapeus on one hand and cyxapux on the other.

What is especially intriguing about this tree is that its subtrees contain semantically well-formed
subsets of the bread lexicon of the two languages. There are two big subtrees, one on the left headed by
Uk xanau (91 nodes) and one on the right headed by Uk xopow (85 nodes), and as a general rule the
words for types and quantities of bread are found in the former and for more complex products of bakery
and confectionery in the latter. Here again there is a domain where the piece words are concentrated;
another, including the centre, with words for types of bread by content (25 nodes); and in the subtrees
smaller semantic areas can be recognised, for example sandwiches (in the left-hand tree, headed by
Uk 6ymep6poo) or desserts (in the right-hand one, headed by Bg cradxuw). In the figure these areas are
highlighted by boxes.

A further refinement of the networks may involve a correction to the weight of an edge based on the
number of sectors or texts in which it is encountered. This would reduce the impact of pairs which occur
multiple times but are the handiwork of a single translator, such as Bg kypa6us : Uk koporc, seen 7 times
in Mykhailo Stelmakh’s novel The Four Fords and nowhere else."'

5.  Conclusions
We would highlight some valuable traits of the proposed approach:
! Such cases are rare. Their origin — oversight, faux ami, influence of a third language, pursuit of pragmatic rather than

semantic equivalence, etc. — is of definite interest and merits special study; but in the context of constructing an adequate
bilingual lexicosemantic network they demonstrate the desirability of manual edition involving expertise in both languages.
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1. formalisation: the sequence of actions is precisely outlined, logically substantiated and carried out;
2. universality: the procedure can be applied to any field defined by a certain concept;

3. relevance: the research base is grounded in both the generalised translation experience embodied
in the parallel texts collected in CUB and the fruits of the interpretative lexicography of the two
languages embodied in the respective dictionaries;

4. objectivity: the exact rules of action (the formalisation and automation of the procedure)
contribute to reducing the subjective component in the linguistic research as much as possible;

5. comprehensive coverage: the multilinguality of the sources (the presence of parallel translations
from third languages in CUB) increases the diversity of detected entries;

6. ‘double hit’: the use of a parallel corpus allows building a network on the basis of two languages
and for both languages simultaneously, transgressing the boundaries of translation from a source
language to a target language.

It should be kept in mind that this method will not always be able to reveal all entries of a particular
field on its own. For this task it is better to use a stepwise method of vocabulary identification with
substantial use of dictionary interpretations.'? But when it comes to finding new meanings or even entries
not registered by explanatory dictionaries, the use of the parallel corpus method can give interesting
results.

Further steps and directions in the development of the research can include an overlay of the
obtained network of meanings on similar networks built by other (deductive and inductive) methods in
order to compare their coverage, as well as combining the results, so as to obtain a more complete and
structured overall system of meanings for each language.
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Appendix A. Bulgarian Wordlist

SAE N

o N

10.
11.

12.
13.
14.

15.
16.
17.
18.

oademoska 2 19.
oanuya 60 20.
oanuuka 15 21.
beskeacruk 2 22.
ouckeuma 33, 23.
ouckeumra 1

Onun 13 24.
oymepobpoo 3 25.
oyxma 8,

oyxmuuxa 1
sapenux 25 26.
eagpna 9 27.
2espek 25, 28.
2eepeuen 1 29.
2espeue 8 30.
exnep 2

3anek 33,

3anue 1

kaoaugh 1 31.
Kanona 4 32.
Ketik 11 33.
KeKkc 2 34,

Appendix B. Ukrainian Wordlist

1.
2.
3.

Sl A

10.
11.

12.

13.

14.
15.
16.
17.

18.

6aoka 9 19.
banradyxa 1 20.
oaniva 2, 21.
oanuyst 1 22.
bamon 2 23.
bamonuuk 3 24,
bicxeim 13 25.
opiow 2

oyonuk 26, 26.
oyonuxoeuii 1, 27.
oyonuunui 1 28.
oyoauuox 3 29.
oyaxa 28 30.
oynouxa 63, 31.
nieoyaouxku 1 32.

oymepopoo 133, 33.
oymepopoonuii 3, 34.
oymepopoour 1 35.

oyxaneuv 34,  36.
oyxanka 2, 37.
ooxaneus 1, 38.
nieoyxara 1 39.
saperux 28, 40.
saperuyox 1 41.
saperuyst 1 42,
sampywixa 4
sagpas S, 43,
sagpenvruii 2
suniuka 3

Kugpaa 51 35.
Kugpauura 6 36.
KHeona 8 37.
KHuut 2 38.
Ko3yHak 24,
Kosynauen 1 39.
komam 10 40.
Kopuuka 16, 41.
Kopay 2, 42,
Kopuya 1 43,
Kopay 1 44,
kpasati 10 45.
Kpasative 15 46.
Kpaitiue 2 47.
kpauwHux 6,  48.
kpatiwrux 2,  49.
kpaiiwpux 2, 50.
Kkpaewgruk 1 51.
Kpoacar 3 52.
kypabutika 14 53.
Kypaobus 27 54,
Koc 3 55.
gigcsHuk 1 44,
2anema 6 45.
2amoypeep 7 46.
2nesmsk 1 47.
2opoxssimux 2 48.
2ocmis 1 49,
epinka 43, 50.
epinoura 1 51.
Oyuerux 2 52.
arcummux 1 53.
3asusareub 1 54.
Kasanok 3

Kanau 28 55.
kanauux 11 56.
Kananka 2 57.
KapmonasHuk 6
Keautere 2 58.
Kexc 4 59.
KHuwt 5 60.
K01060K 4 61.
koporc 83 62.
Koporcux 31
koposaii 11 63.
Kpekep 2 64.
Kpenoenwv 4, 65.
Kpendeavok 1 66.
kpuxma 39,
Kpuximka 1, 67.

Kpuxmouka 1

Kkocue 10 56.
Kouteii 22 57.
aucmo 2 58.
mapyunan 7, 59.
mapyunanen 1 60.
mapwian 1 61.
maya 3, may 1 62.
medenxa 1 63.
MeKuua 2 64.
nagbopa 27
nati 3 65.
naaauunxa 17
napue 71 66.
napuenye 9 67.
nacma 16 68.
nacmem 8 69.
nupoe 15 70.
nupoycka 39 T1.
numa; 21 72.
numdy 7 73.
numra 139 74.
nozaua 14
Kpuwka 8 68.
Kyxkypyossinuk 1
Kkyneo ' sxa 1 69.
Kyauy 1 70.
kycox 14, kyc 1 71.
Kycerv 12 72.
aueyr 1 73.
aycma 1 74.
MaKieHux 2
manari 1 75.
mapyunan 9, 76.
mapyunarnoguii 277.
maya 3 78.
medigrux 1 79.
maureys 335, 80.
MAUHUUK 2
MsiKyut S
M axyuwika 4 81.
HAMUCHUK 3 82.
oonamxa 28 83.
okpaeyb 22, 84.
okpartivuk 1
onaoka 7 85.
onpicHok 25 86.
owinok 1 87.
naasinuys 13, 88.
naasmuuka 1 89.
namnywrxa 9 90.
91.
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nonapa 7
nopsizanuua 2
npocenux 1
npocghopa 3
nyoure 16
nepoicerka 2
pasuonu 1
peasare 1
pezer 8,
pezerue 1
camyn 46,
camynue 1
canosuu 171
cumuo 1
craoka 19
craokuut 96
conerka 2
cpeda 6
cyxap 63
cyxapue 3
mako 2

nacka 19,
nacouka 1
nawmem 12
nepeniuxa 13
neuugo 56
nupiz 116
nupisce1ox 5
nupiscox 42,
nupixckosuii 1
nionanox 9
nasiyunoa 1
nasyox 1
nomanui 1
npicne 3
npsinuk 18,
niprux 1,
nonpsinu1ox 1
nyoure 14
nyHoux 4
poeanux 7
canoeiu 39,
cenogiu 6
ckuba 3
ckuoka 34
ckubouxa 13
ckopunxa 11
caotixa 1
cmpyodens 9
cyxap 60

75. muzanuya 9,
mueanuuxa 1
mopma 116
mopmuuka 7
mouero 1
mpuzyna 1
mpoxa 41
mpouwuya 2,
mpoxuya 1
mpoxuuka 3,
mpowuuxa 1
puauiixa 32
puaus 53
dpanzena 5,
panzenxa 1
xamospesp 6
xanka 8
xnebey 8
xnebue 49
xas6 1533

wpyoen 9

76.
77.
78.
79.
80.
81.

82.

83.
84.
85.

86.
87.
88.
89.
90.
91.

92.
93.
94.
95.

cyxapeup 3
cyxapux 4
mapmunra 4
memeps 5,
memepka 1
micmeuro 71,
micmeuxoauii 2
moesueruk 1
98. mopm 118
99. mopmux 5
100. mocm 1
101. mpy6oura 4
102. x2i6 1440,
XOHUTL 2
103. xaibeun 20
104. xnibuna 37,
niexniounu 2,
niexniounxu 1,
xnibunka 1
105. uypex 1
106. wikypunra 6
107. wumam 6
108. wmamox 81
109. wemamouox 30
110. wynsx 1

96.

97.



