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Abstract

This paper describes the features that appear in parsing procession of multiword turns
(phrasemes) able to act as prepositions. These features are considered in the context of
automatic analysis of Russian texts. Such phrases have a fairly high homonymy, which
creates some difficulties in analysis and defining semantics and, consequently, reduces the
accuracy of parsing. More than 320 phrasemes have been classified on the basis of the
assumed homonymy types.

In the course of the study, the phrasemes have been divided into three groups. The first group
includes those phrasemes that can definitely be called prepositions, but potentially have some
semantic ambiguity. The second group combines phrasemes that are characterized by the
part-of-speech homonymy of preposition/adverb. The third group is characterized by
phrasemes that determine the construction of two or three parsing options. The occurrence of
multivariate parsing is based on the presence of one or two phrases related to different parts
of speech, and a simple conjunction of a preposition with a noun.

Within each group, lists of the most common phrasemes have been composed (according to
the NCRL), indicating the probability that a certain phraseme may serve as a preposition. The
paper also defines the basis on which the compilation of effectively removing homonymy
rules for the SemSin parser may rely on. The examples provided in this paper prove that it is
necessary to consider not only the direct encirclement of the phraseme, but also its remote
context to remove homonymy.
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1. Introduction

In the process of automatic parsing of the Russian language sentences and building a dependency
tree, there is an arising problem of removing homonymy of various types — morphological, lexical,
part-of-speech, etc. One of the ways to solve this problem is the broad use of standard combinations
of words — phrasemes. This term refers to a wide range of expressions with a varying degree of
idiomaticity [1]. The common feature for phrasemes is that the value of the whole is not a
composition of the values of the constituent parts. In general, the words that are part of phrasemes can
change, however within the scope of this study we are interested in invariable phrasemes, most of
which are turns of speech that perform the functions of:

e adverbs — 6e3 naps B ronose (‘one who has bats in the belfry’), 6e3 konma u kpas (‘stretching

boundlessly’), 6e3 ycranu (‘tirelessly’), ...;

e  prepositions — 6e3 cornacus (‘without consent’), B mamsth o (‘in memory of”), 3a HeMMeHHEM

(“for lack of” or ‘failing’), na mytu k (‘on the way to’), ...;

e inserted clauses — a Mmoxxer ObITh (‘and maybe’), B dyumiem ciydae (‘at best’), BUOUIIBL 11

(‘you see’), ...;

e  conjunctions — a BMecte ¢ TeM (‘and at the same time’), B cBs13u ¢ yeM (‘in connection with

what’), pasBe Tonbko (‘unless’), ...;
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e  particles — a To uto x (‘and then what’), ensa nu He (‘almost’), kak ObI (‘as if”), 4yTh ObLTO HE

(‘nearly’), ...;

e  predicative turns of speech — nmpyx npyau (‘a dime a dozen’), pa3 matoHyTh (‘not a big deal’).

The most complete lists of turns of speech are given in the NCRL (National Corpora of Russian
Language) [2]. The dictionaries of Kuznetsov [3] and Rogozhnikova [4] have also been used.

Currently, close attention is drawn to the semantics of prepositional groups, including those where
more-than-one-word combinations act as a preposition [5]. As even a preliminary analysis shows,
most of these phrasemes do not have homonymy and are always prepositional turns.

However, it is possible that the same combination of several words can correspond to two different
turns. For example, a phraseme 6e3 conposgoscoenus (‘unaccompanied’) can function as either a
preposition or an adverb, depending on the context of the word on the right: a word in the genitive
case, verb, or punctuation mark:*

® [ImeHybl Mo2au emems yepe3 okean Oe3 conpogoxncoenusn pooumeneu (‘The fledglings could
fly across the ocean without their parents accompanying them’).

® Meonenno, 6e3 conposoxycoenusn 3anen xop (‘Slowly, unaccompanied, the choir began to sing’).

® Ecnu pebenok gvle3dicaem 6e3 COnpo8oNcOeHUA, OH O0JIdICEeH uMems npu cebe Kpome nachopma
HomapuanbHo ogopmuennoe coenacue... (‘If the child goes unaccompanied, he must have with him,
in addition to the passport, a notarized consent’).

A more complex situation arises in the event that a combination of several words, depending on
the context, may or may not be a turn. Many word combinations of this kind are considered by
Rogozhnikova [4], who notes the possibility of their use as free phrases that are homonymous to
turns. So, for example, a phraseme ¢ yenwvro (‘for the purpose of’) can either perform the functions of a
preposition or remain a free word combination, depending on the presence or absence of a word on
the right in the genitive case:

® Vcnanus mpebogana skcmpaouyuu, bl06uds makdice 008UHEHUs 8 HAPYUWEHUU NPas Yenoeexa,
Maccosvix nelmKkax u 3azogope ¢ uenwvto nvimox (‘Spain has demanded extradition, charging
accusations of human rights violations, mass torture and conspiracy to torture’).

e B aBrycre, BepOsATHO, C LENbIO OTBJIECYb HACEJCHHE OT AyM O XJebe HacylmHOM, OBUIO
00BsBICHO 0 co3nanuu Komutera mo upesBbruaitnomy nonoxenuto (‘In August, probably in order to
distract the population from thinking about their daily bread, the creation of a State of Emergency
Committee was announced’).

An even more complex situation is possible, when the same phraseme can serve as a preposition,
adverb, or remain a free phrase, depending on the type of right context:

® [losmomy s nouten no nymu pegpepenmunpix epynn (‘So I went the way of reference groups’).

® Mbui exanu Ha koHyepm u no nymu npumopmosunu xa Cadosoti, y doma byneaxosa (“We were
on our way to a concert and stopped on Sadovaya Street, near Bulgakov's house.’).

o [lo nymu 6 XKenegy Jleus cen 3a pyaws (‘On the way to Geneva, Lenya took the wheel’).

Taking into account the above, all prepositional turns (and the corresponding phrasemes),
depending on their structure and the method of analysis used in the parser, in our opinion, can be
divided into three groups, which are to be considered below.

There are two approaches to analyzing such turns. The first approach does not involve any special
graphematic separation of them — an example of it is the "ETAP-3" parser [6]. In the context of the
second approach, such a turn is emphasized in a special way — an example of it is the ABBY'Y parser
[7]. Recently, these approaches are converging, and in the latest version of ETAP-4 [§8], some of the
turns are also emphasized (combined into a single token). The principle of operation of our SemSin
parser [9], which analyzes prepositional turns, is close to the second example. More-than-one-word
phrasemes are combined into a single token [10].

It should be noted that the SemSin parser is designed for analyzing written Russian-language texts,
mainly newspaper and scientific profiles. The parser consists of 4 blocks: a dictionary, a
morphological analyzer, production rules, and a lexical analyzer. The regular paragraph of the
Russian-language text undergoes the morphological analysis with the marking out of individual

2 Here and further on, all the examples are taken from the NCRL and are separated by a "e" sign, and Russian-language
phrasemes that are turns of speech are highlighted in bold in the examples. The words that allow to make a particular
decision are underlined in Russian-language examples.
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tokens (words, phrases, punctuation marks, numbers, etc.). The token chain is then processed in the
lexical analyzer using a system of production rules, the purpose of which is to transform the linear
sequence of tokens into a dependency tree.

The principles of building the parser dictionary are based on the ideas of Tuzov [11] The main
table of the dictionary contains more than 195 thousand lexemes distributed over 1700 classes [12].
Each lexeme has morphological characteristics, as well as the number of its semantic class and actants
or valences (for connecting dependent words) in the form of cases (!Nom, !Gen, !Acc, etc.) or
prepositions, possibly with the corresponding cases (!Without, !For, linAcc, !onPrep, etc.). Free
actants are also used, which define more generalized concepts (!Question, !'Where, !'How,
'Fromwhere, !'Why, etc.). Often, before such an actant, the acceptable classes of words that can
replace them are indicated. The presence of a classifier can significantly reduce ambiguity and is
especially widely used when connecting adjectives and prepositions. About 14% of words in the
dictionary have two or more lexemes.

In addition to the main table, there are auxiliary tables that provide the execution of tasks that are
of interest in this work. This is a table of word combinations (more than 5350 lines), containing stable
combinations of words with different types of inflection. These can be collocations (6ud wua
arcumenvcmeo, ‘residence permits’), names of organizations (Yetiz Manxemmen bank, ‘Chase
Manhattan Bank’), or idiomatic expressions (6eras gopona, ‘sore thumb’). In these cases, one or all
of the words can be used in different word forms.

In this paper, we are interested in immutable phrasemes that form compound prepositions,
adverbs, etc. If the parser decides that a certain phrase is such a phraseme, then the words included in
it are combined into a single token.

The second auxiliary table is a table of prepositions (more than 2460 lines) with the cases and
semantic classes of the connected nouns. If the connection of the preposition with the dependent word
is syntactic in nature and, as a rule, coincides with the case of the dependent word, then the
connection of the prepositional group to the main word reflects the semantics more fully (Where,
When, Why, etc.).

2. Group 1. Prepositional phrases without lexical homonymy

Passing on to the analysis of prepositional phrases, we note that the largest of the three groups is
the first one, which contains turns of speech that have almost no homonyms and are
unambiguous'.The analysis of these prepositions does not differ from the analysis of ordinary one-
word prepositions. The group consists of two subgroups: the phrasemes of the first end with nouns
(1A), the second — with prepositions (1B).

2.1. Subgroup 1A

This subgroup includes unambiguous prepositional phrases, whose phrasemes consist of two
words: a preposition and a noun. There are more than 60 such phrases in our dictionary.

The vast majority of them require the genitive case after them.

Example: B konuye ceéoeco npebviganus wKOIbHUKY 3AUUATOM UCCTE008AMENbCKUe PAOOMbl HA
KOH(epenyuu, 8 npucymcmeuu scezo komexkmusa l{enmpa (‘At the end of their stay, students defend
their research papers at a conference, in the presence of the entire staff of the Centre’).

Other turns require the dative case after them: ¢ npomusosec (‘in contrast to’),
npomusononodcrocms (‘contrary to’), ¢ yuep6 (‘to the detriment of”), na 6nazo (‘for the benefit of”),
Ha padocmsb (‘to smb's joy’).

Example: Omodasamv 6ce cunrbt opeanuzayuu 6v100pos 6 yuwgepd npoheccuoHaIbHOU
desmenvrnocmu (‘Give all the effort to organize elections to the detriment of professional activity”).

Most prepositional phrases of this type can connect to the main word with only one connection.
However, there are also such phrases with semantic homonymy that have two connections for
connecting to the main word, the choice of one of which depends on the main word (its class, its
internal actants, or in general its part of speech). The following turns refer to this type: 6 vecms (‘in
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honour of”) (What for, Why), u3 uucra (‘from the number of’) (From, Which), #a ocnoge (‘on the
basis of”) (How, Which), no nosody (‘concerning’) (Dat, Why).

The semantics of prepositional relations is examined in detail in the dictionary of Zolotova [13],
but there is a lack of formal rules that allow to correlate mainly syntactic relations developed by the
parser with the semantics of [13]. This is a rather complex task that is still under consideration in
some special cases [14].

Below are the examples of two prepositional phrases, and the connection with the main word of
prepositional phrase is presented in parentheses in terms of the SemSin parser and in the semantic
connections of Zolotova.

® B mpecce ommeuanocb, umo smo oOvin camom 6 101 3amn ewecmsb gosHuxwezo 6 Poccuu
pabouezo sonpoca (‘In the press it was noted that it had been a salute of 101 volleys in honor of the
labour issue that arose in Russia’) —(6bu1 — 3auem (puanTHB) — B ecth) (Why (finitive)).

® /] gopye Onez @CnOMHUN, KAK OOHANCObL OH OblL1 HA MOPICECMBEHHOM YICUHE, YCTNPOEHHOM 8
yecms npueszda anenutickoeo npunya Yapavsa (‘And suddenly Oleg remembered how he once was at
a gala dinner, arranged in honour of the arrival of English Prince Charles’) — (yctpoernom — [Touemy
(xay3aTtuB) — B yectb) (Why (causative)).

® FEciu onampHuli macHam Oyodem uckmouéH u3 uuciaa conpedcedamenei JIP, y napmuu
BO3HUKHYM (puHaHCcoBble 3ampyoHenus, noaazaiom enuamenvHvle sxcnepmul (‘If the disgraced
magnate is excluded from the number of co-chairs of the Republic of Latvia, the party will face
financial difficulties, influential experts believe’) — (uckmou€n — M3o (huauTHBHO-(a3ucHOE) — U3
yrcna) (From (phase-finitive)).

® O0ObiuHO 8 MO 8peMsl, KAK HABEPXY NPOUCXOOULA YEPEMOHUSL HaspadicOeHus nobeoumernetl, 6HU3Y
€O8epULANACh KA3Hb USMEHHUKOS, MPYCO8, HEYOAYHUKO8 U3 YUCAA NOOOaHHblX Benuxozo kypgropcma
(‘Usually, while the ceremony of awarding the winners took place above, the execution of traitors,
cowards, losers from among the subjects of the Prince-elector was carried out below’) (HeynauHrKOB—
Kaxoti (renepatuB) — u3 uncia) (Which (generative)).

Table 1 shows the most common prepositional phrases of this subgroup that require the genitive
case after them. A questionof the validity of this table arises. Obviously, expert evaluation is very
difficult in this case because of the necessity to view too many sentences. For example, for a
phraseme ¢ 2yédw (‘into the depth’), it would be necessary to analyse more than 27 hundred sentences
in order to identify about 70 cases of absence of a word in the genitive case to the right of the
phraseme. It is very likely that if we choose 300-500 sentences in any way, there will be no cases of
absence of the genitive case on the right.

Therefore, such method of evaluation has been chosen. With the usage of the capabilities of the
NCRL, sentences in which there is a punctuation mark after the studied phraseme ¢ 21y6s (‘into the
depth’) have been selected.

Example: U ceemuwiii mecay, komopulii mo cepebpui 6C€ Mope, paccvlnas nO MeIKoU psadou ceou
JIYYU, MO OOHUM YETbHbIM OAUCMAGWUM CMOIO0OM nadan 6 2iyds, nepepeszas ecto 6yxmy (‘And the
bright moon, which now silvered the whole sea, scattering its rays on the faint ripples, then fell in one
solid shining column into the depths, cutting the entire bay”).

It is obvious that in all these sentences (171 units) this phraseme does not serve as a preposition,
but is simply a combination of a noun with a preposition. Next, sentences, in which there is a verb in
the indicative or imperative mood, an infinitive or an adverbial participle after the studied phraseme,
have been selected. This set of 57 sentences requires expert analysis, since after this phraseme there
are such homonymous words as dywu (‘souls’ vs ‘strangle’), sapocau (‘thickets’ vs ‘overgrow’),
mops (‘seas’ vs ‘starve’), cena (‘villages’ vs ‘sit’), cmexna (‘glasses’ vs ‘drain’), cywu (‘land’ vs
‘sushi’ vs ‘dry’), etc.

Example: Mot yroorcunu eewyu u osunyauce 6 eayow cera (‘We packed our bags and moved to the
heart of the village’).

In only 6 sentences, our phraseme is simply a combination of a noun and a preposition.

The sum of these sentences (65+6) determines the reliability of the fact that this phraseme serves
as a preposition.
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Table 1.
Prepositions that require the genitive case
Turn of speech Link with the main word Frequency, ipm From which
preposition

B BUAE (‘in the form of’) Kak (‘How’) 35.5 99.4%

B FNYb6b (‘into the depth’)  Kyaa (‘Where’) 8.4 97.5%

B MONb3Y (‘in favour of’) Kak (‘How’) 15.2 97.2%

B MPUCYTCTBUMU (‘in smb’s Kak (‘How’) 20.5 99.2%

presence’)

B TEMEHME (‘during’) kakonro (‘For how 57.8 99.2%
long’)

B XOZAE (‘in the course of’)  Korga (“‘When’) 18.6 99.8%

B LLENAX (‘with a view to’)  Ana (‘For’) 8.2 97.6%

B YECTb (‘in honour of’) 3auem, [Mouemy (‘For 7.9 98.1%
what reason’, ‘Why’)

BO BPEMSA (‘during’) Koraa (‘When’) 212.7 99.2%

BO UMHA (‘in the name of’)  3auem (‘For  what 13.1 99.2%
reason’)

ana  CO30AHUA  (for 3auem (‘For  what 6.8 99.1%

creating’) reason’)

3A MPEAENDI (‘outside the Kyaza (“‘Where’) 12.3 98.0%

limits of’)

3A CYET (‘at the expense Kak (‘How’) 27.3 99.6%

of’)

M3 YUCNA (from the W30, Kakoin (‘From’, 11.8 99.7%

number of’) ‘What’)

HA OCHOBAHUU (‘on the Mouemy (‘Why’) 31.8 99.3%

grounds of’)

HA OCHOBE (‘on the basis Kak, HKakon (‘How’, 23.5 99.6%

of’) ‘What’)

HA NPOTAXEHUU kakonro (‘For how  12.2 99.8%

(“throughout’) long’)

MO NOBOAY (‘concerning’) nofar, Moyemy 30.3 99.2%

(‘Dative’, ‘Why’)

2.2. Subgroup 1B

This subgroup includes unambiguous prepositional phrases, whose phrasemes consist of two, three
or four words and end with a preposition. There are more than 150 such phrases in our dictionary.
Almost all prepositional phrases ending with a preposition belong to this subgroup. To date, we know
only three exceptions: phrasemes una erazax y (‘before smb's eyes’), noo rocom y (‘under the nose
of”), and noo camwvim nocom y (‘under the very nose of’). Indeed, let us compare two sentences: 761 Ha
2nazax y spumens eepuuutv ceoti nyms (‘You are making your way before the eyes of the viewer’)
and Cmanu mvl 80 080pe, u sudiCy 5. HA 2na3ax y neeo 6yomo cieza nooaeckusaem (‘“We are standing
in the courtyard, and I see: in his eyes, a tear seems to glisten’). It is quite obvious that in the first
sentence the phraseme is a prepositional phrase, while in the second one it is just a free combination
of three words. The situation is similar with the other two phrasemes. All of them belong to the third
group.

Examples of the most frequent turns of speech of subgroup 1B are given in Table 2. As the table
shows, most of them begin with a preposition, usually it is «B» (‘in’). At the end, the prepositions «c»
«co» (‘with’) or «ot» (‘from’) are most often located. The case required after the turn is determined
by the preposition in the end. Due to the presence of a preposition in the end, the question of the
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reliability of the data does not arise — theoretically, an adjective, a participle, a pronoun or in the
appropriate case should always be to the right of the preposition (otherwise it is just an error in the

text).

Table 2.

Phrasemes ending with a preposition

Turn of speech Required case Link with the main word Frequency, ipm

B OQHOW U3 (‘inoneof’)  Pog, (‘Genitive’) roe (‘Where’) 17.8

B OQHOM W3 (‘inoneof’) Pogp (‘Genitive’) roe (‘Where’) 28.8

B OTBET HA (‘in BuH (‘Accusative’) Kak (‘How’)

response to’) 18.1

B OTNNYUE OT Pog (‘Genitive’) Kak (‘How’)

(‘incontrastto’) 21.4

B CBA3N C (‘in  Ts (‘Instrumental’) Mouemy (‘Why’)

connection with’) 35.3

B COOTBETCTBMU C Ts (‘Instrumental’) Kak (‘How’)

(‘inaccordancewith’) 31.6

BMECTE C (‘together Ts (‘Instrumental’) Kak (‘How’)

with’) 89.9

BMECTE CO (‘together Ts (‘Instrumental’) Kak (‘How’)

with’) 27.1

BHE 3ABUCMMOCTWU OT Pog (‘Genitive’) Kak (‘How’)

(‘regardlessof’) 32.1

BNNOTb AO (‘up to’) Popa (‘Genitive’) Kak (‘How’), noKoraa,
Lokyaa, CKonbKo 27.6

BCNEA 3A (‘following’) Ts (‘Instrumental’) Kak (‘How’) 21.4

HE BE3 (‘not without’) Pop (‘Genitive’) cTe (‘With’) 38.1

HECMOTPA HA (‘in spite Pogp (‘Genitive’) Kak (‘How’)

of’) 45.6

NO HAMPABMEHUIO K BuH (“) Kyaa (‘Where’)

(“in the direction of’) 86.4

MO OTHOWEHWNKO K Adart(‘Dative’) noOTH (‘inrelationto’)

(‘inrelationto’) 40.9

MO CPABHEHWIO C (‘in Adar (‘Dative’) Kak (‘How’)

comparison with’) 20.3

PAAOM C (‘near to’) Ts (‘Instrumental’) roe (‘Where’) 55.6

YTO A0 (‘as for’) Ts (‘Instrumental’) Kak (‘How’) 22.3

Most prepositional phrases of this type can connectto the main word in only one link. However,
there are also such phrases that have several links to the main word, the choice of one of which
depends on the main word (its class, its internal actants, or in general its part of speech). The
following turns refer to this type: sepxom na (‘astride’) (How, To where), énioms do (‘up to’) (How,
How long, How far, How much), rauunas om (‘starting from’) (How, When), nauunas c (‘starting
from’) (How, When), nauunas co (‘starting from’) (How, When), cosmecmno ¢ (‘together with’)
(How,Instr), coemecmno co (‘together with’) (How, Instr).

Below the examples for the prepositional phrase énioms do (‘up to’) are given.

® [lomowp comosa okazamo a00yI0, 6RAOME 00 aspaivHozo Hanucanus couunenus (‘I am ready
to provide any help, up to the emergency writing of an essay’) — (oxazamv— Kak (MHTeHCHB) —
enoms 00) (How (Intensive)).

® Bnaomv 0o 1933 200a npoxypamypa éxoouna é cocmasé Hapoonozo komuccapuama rocmuyuu
(‘Until 1933, the Prosecutor's Office was part of the People's Commissariat of Justice’) — (6xodura —
0oKozoa (Temnopamug) — éniomsv 0o) (How long (Temporative)).
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® To paseenyanue "kyroma auunocmu', mo eHeoperue KYKypy3vl énaoms 00 llonsiprozo kpyea,
Mo NOCMpoeHue KOMMYHUIMA 8 00HOU omoenvro e3simou cmpare...(‘The debunking of the "cult of
personality”, the adoption of corn up to the Arctic Circle, the construction of communism in one
single country...”)— (euedpenue — Jlokyna (JIupextus) — snoms do) (How far (Directive)).

o C nomowwlo yacmuy, pas’ocHAHHBLIX HA YCKOPUMENSX, Mbl MOMNCeM Ce200HsA 30HOUPO8amb
paccmosnus 6 nioms 0o 107'° (‘With the help of accelerated particles, we can now probe distances
up to 107'®)(3omouposamb— Cxonbko (JJUMEHCUB-KBAHTUTATUB) — eniomb 0o0) (Howmuch
(Dimensive-quantifier)).

3. Group 2. Phrases with the preposition/adverb homonymy.

This group includes the simplest homonymous prepositional phrases, whose phrasemes can serve
as prepositions or adverbs [15]. In our dictionary, there are more than 20 such turns. For example, a
phrase naxparo(‘on the verge’) can be a preposition if it is followed by a word in the genitive case, or
an adverb in case of its absence:

o OHu OCMAHOBUNUCL HA KPAI 3ANOJHEHHO20 cepbiM mymanom eueanmckoeo npogana (‘They
stopped at the edge of a giant chasm filled with gray fog’).

® Ecnu Ovl, Cawa, mel ycnen ewe umo-nubyOb 60 C1A8y PYCCKO20 HAYUOHANUIMA 6bICKA3AMb,
Hocumb Obl Ham mebe nepedauxu, a maxk Kak-mo yoepocaicsi Ha kparo...(‘If you had had time to say
anything else to the glory of Russian nationalism, Sasha, we would have had to bring you parcels, but
somehow you stayed on the edge...”)

The vast majority of prepositional turns require the genitive case after them. Example:

® Pooumbucs KHA3eM He MYOPEHO, U MOJICHO RO NPABY NOPOObl HA3BIBAMbCS CUAMENbCINBOM.

Two phrases require a dative case after them: ¢ yeody (‘to please’), ne 6 nmpumep (‘unlike’).
Example:

® Ou npocmo He Xomejl HUK020 KasHums 6 y2ody uydeam (‘He just didn't want to execute anyone
to please the Jews’).

Most prepositional phrases of this type can connectto the main word in only one link. However,
there are several turns that have two connections for connecting to the host, the choice of one of
which depends on the main word (its class, its internal actants, or in generalits part of speech). The
following turns refer to this type: ¢ xonye(‘at the end’) (Where, When), ¢ nauane(‘at the beginning”)
(Where, When), 6 cepeoune(‘in the middle’) (Where, When), x xouyy(‘to the end’) (When, To
where), k¥ rauary(‘to the beginning’) (When, To where). Below are examples for the prepositional
phrase 6 nauane (‘at the beginning’).

® S monvko ycnen 3amemums 0aneko 8 Hauasne yiuysl 0se ceemavix gueypxu (‘1 only had time to
notice two light figures far away at the beginning of the street’) — (3ameruts — ['ne (JIokatus) — B
nayvane) (Where (Locative)).

® /la, a 6 Hauane mapma mel-maxu ycmpoum maccoguiii gvliem (‘Yes, and in early March, we will
still arrange a mass flight’) (ycrpoum — Korga (Temnopatus) — B Hauase) (When (Temporative)).

When the phrasemes of the second group are detected, the parser also combines the words
included in them into a single token, but outputs two lexemes that are present in the dictionary: a
preposition and an adverb. Then a special rule called "Preposition-Adverb" is launched, which makes
the final choice. Since this rule is triggered after the formation of the nominal group, the case check is
performed at the centre of the nominal group, which ensures the correct choice of these two tokens.

Table 3 shows the most common prepositional phrases of the second group, which require the
genitive case after them.

To calculate the frequency of formation of each preposition, here and further, about 300 sentences
from the main body of the NCRL had been used, supplemented, if necessary, by the sentences of the
newspaper body and the available array of texts (of the volume of about 50 million words), composed
of a number of stories, news and sports articles. The selected material had undergone an additional
filtering to exclude cases of punctuation marks breaking the phrase (in this case it is definitely not a
prepositional turn). Then the automatic analysis of the selected sentences was launched. The obtained
result was saved as an xml-file that was finally used to determine the frequency of occurrence of
specific preposition.



IMS-2021. International Conference “Internet and Modern Society” 105

Table 3.
The most frequent phrases of the second group

Turn of speech Link with the main word Frequency, ipm From which

preposition

B KOHUE (‘atthe end Tpe, Korga (‘Where’, 92%
of’) ‘When’) 162.2
B HAYAJNIE (‘at the Tpe, Korma (‘Where’, 93%
beginning of’) ‘When’) 83.0
B MOATBEPMIAEHWE Kak (‘How’) 76%
(“in confirmation of’) 3.5
B PAMKAX (‘within’) Kak (‘How’) 31.6 95%
B CEPEAMHE (‘in the Tpe, Korga (‘Where’, 89%
middle of’) ‘When’) 29.4
BO T[/IABE (‘headed Tlpge (‘Where’) 69%
by’) 40.4
K KOHLUY (‘towards Korga, Kyaa (‘When’, 78%
the end’) ‘Where’) 36.0
K HAYANY (‘towards Korma, Kyama (‘When’, 93%
the beginning of’) ‘Where’) 11.2
HA KPAIK (‘on the Tpge(‘Where’) 87%
verge’) 13.6
HE CYUTAA (‘not Kak (‘How’) 84%
counting’) 7.7
MO AOPECY (‘about’) Kak (‘How’) 10.6 18%
MO NOPYYEHUIKO (‘on  Mouemy (‘Why’) 96%
the instructions of’) 4.8
MO MPABY (‘by right’)  MNouemy (‘Why’) 7.1 17,5%
MO TMPOCbBE (‘at Mouemy (‘Why’) 94%
smb’s request’) 7.6
MO CAYYAIO (‘on the TMouemy (‘Why’) 79%
occasion of’) 25.1
CO CTOPOHbI (‘on Otkyaa (‘From where’) 72%0
smb’s part’) 90.7

4. Group 3. Collocations that may not be phrasemes

This group includes complex homonymous prepositional phrases, whose phrasemes can serve as
prepositions or be a simple combination of words. In the first case, all the words that form the phrase
must be combined into a single token, in the second case, they must be left unchanged. Thus, the pre-
syntactic module, having marked out the next phrase belonging to the third group, cannot combine its
tokens into a single one by itself. For further processing of the phraseme, a rule that is practically the
first in succession is launched, deciding whether this phraseme may be a prepositional phrase or not.
In our dictionary there are about 90 phrasemes of this kind. It should be noted that at the stage of
parser analysis, the nominal groups are not yet formed, that is why the rules for analysing these
phrasemes are significantly complicated.

The most detailed description of such collocations is given in a study by Rogozhnikova [4], who
analyzes them from a semantic point of view. However, this semantics is considered from the point of
view of a "person", not a "computer", so it lacks strict formal features. Therefore, when developing
rules for text processing, we have to take into account only the surrounding context, its grammar and
classes. Sometimes we also have to take into consideration the remote context.
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In connection with this approach, it is possible to divide the prepositional turns of this group into 3
subgroups, depending on the complexity of their analysis.

4.1. Subgroup 3A

This subgroup includes homonymous phrasemes, which can play a role of a preposition if the
simplest criterion is fulfilled. This criterion is the presence of a word on the right in the genitive case.
In the event of absence of such a case, the phraseme remains a simple combination of words.
Example:

® Oumonozuueckue cucmemsvl MOZYm UCHONIb308AMbCSA Ollsl peuleHUsl pasiuyHblx 3a0ay é cghepe
uckycemeennoeo unmemnexkma (‘Ontological systems can be used to solve various problems in the
field of artificial intelligence’).

® B cghepe paduycom ¢ 100 ceemoswvix aem nacuumuigéaemces oxono 10000 36é30 (‘There are about
10,000 stars in a sphere with a radius of 100 light years’).

This subgroup includes 13 turns, the most common ones are presented in Table 4. As before, there
are prepositional phrases that can be connected to the main word with various links. Example:

o Taxue cuema mozym Oblmb HOMUHUPOBAHBL 8 UHOCMPAHHOU 6anome, a eradeavysl cuéma NRI
moeym onpedensimeb Oeneuyuapusi 6 npedenax HMuouu (‘Such accounts can be denominated in a
foreign currency, and NRI account holders can assign a beneficiary within India.”) — (onpemenuts —
I'ne (dupextuB)— ¢ npedenax) (Where (Directive)).

e Omcmynienus coenamnsvl 015l NUPOKCEHO8, ZPAHAMO8, XA0PUMo8 U am@uodonos, NOCKOIbKY
MUHepanvl 8 npedenax smux epynn OausKu no yciosusim popmuposanusi... (‘Deviations are made for
pyroxenes, garnets, chlorites, and amphiboles, since the minerals within these groups are similar in
terms of formation conditions...”) — (6usku — Kak (Xapakrepuctuka crocoba Hiu Mepbl ASHCTBUSA) —
6 npedenax) (How (Description of method or measure of an action)).

Table 4.
The most frequent phrases of subgroup 3A
Turn of speech Link with the main word Frequency, ipm From which
preposition
B MPEAENAX (‘within the T[ae, Kak (‘Where’, ‘How’) 76%
limits of’) 23.8
B CNYYAE (‘in the event Korga (‘When’) 67%
of’) 71.4
B COEPE (‘in the field of’) Kak (‘How’) 15.4 96%
B YUCNE (‘in the number B8lpea (‘Prepositional’) 88%
of’) 32.3
B YMCNO (‘to the number BBwuH (‘Accusative’) 81%
of’) 7.6
C LUENbIO (‘with aview to’)  3ayem (‘For what reason’) 30.2 65%

4.2. Subgroup 3B

This subgroup includes homonymous phrasemes, which can play a role of a preposition or remain
a simple combination of words. To select a particular option, it is necessary to fulfil a complex
condition. To have it implemented, the surrounding context, grammar, and classes of individual words
have to be taken into account. Sometimes it is necessary to take into consideration even the remote
context within the entire sentence [16].

For example, the phrase ra erazax y (‘before smb's eyes’) can have two semantic meanings:
something happens to somebody’s eyes (and this will be a free combination of three words) or
something happens in the presence of someone (and this will be a prepositional phrase). To analyse
such a phraseme, the following rule is used: if one of the following words — 6zaza (‘moisture’), creza
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(‘tear’), cneswr (‘tears’) — occurs to the left or right of the phraseme within seven words from it, then
we deal with a simple word combination, otherwise it is a prepositional phrase. It has to be noted that
in both cases, the phrase is followed by a word in the genitive case:

® Ha enazax y Mapycu nossunucs cieswl (‘Marusia's eyes filled with tears’).

e Ha 2nazax y nocemumeneil, maxk u He CIe3uiux cO CMOJ08, eMy YOaiocy noumams 28 3mell
(‘Before the very eyes of the customers, who had not got off the tables, he managed to catch 28
snakes’).

This subgroup includes about 60 turns, the most common ones are presented in Table 5. As before,
there are some prepositional phrases that can be connected to the main word by various links. For
example, for the phrase no sonpocy (‘on the issue of’):

® 3acedanue I'ocoymsl no eonpocy ezo pamugpuxayuu cocmoumces 20 unu 21 mapma (‘The State
Duma will hold a meeting on its ratification on March 20 or 21°) (3acedanue — Kako#t — no sonpocy)
(Which).

o Camvim spvim onnonenmom Kyxa no eonpocy pacnpocmpanenus amepukancKux KyabmypHblx
pacmenuti 6 ooaacmu Tuxozo oxeana mMHoeo aem 0wl e2o coomevecmeennux Meppuin (‘Cook's most
ardent opponent on the issue of the distribution of American cultivated plants in the Pacific region for
many years was his compatriot Merrill’) (onnonenmom — noJlat — no gonpocy) (Dat).

Ilo eonpocy eybepnamopa Pe3anog dozadancs, umo mom 3HAYUmensbHo 0obuie e20 0Cc8edoMIleH
(‘The governor's question made Riazanov guess that the latter was much more knowledgeable than he
was’) — a simple combination of a preposition and a noun.

Table 5.
The most frequent phrases of subgroup 3B
Turn of speech Link with the main word Frequency, ipm From which
preposition
B T/IA3AX (‘in smb’s Blpeg (‘Prepositional’) 44%
eyes’) 50.5
B KAYECTBE (‘as’) Kak (‘How’) 99.8 94%
B OB/IACTU (‘in the field BMpeg (‘Prepositional’) 79%
of’) 53.5
B OTHOLWEHWWN (‘with BMpeg (‘Prepositional’) 84%
respect to’) 48.7
B NOPALKE (‘by way of’)  Kak (‘How’) 42.1 29%
B PAMOHE (‘around’) Fae (‘Where’) 34.0 10%
B CUNY (‘because of’) Kak (‘How’) 41.7 74%
C MOMOLbBKO (‘with the Kak (‘How’) 57%
help of’) 68.5
C TO4YKM 3PEHUA (from Kak (‘How’) 98%
the point of view of’) 33.7

4.3. Subgroup 3C

This subgroup includes the most complex homonymous phrasemes, which can play a role of a
preposition, an adverb, or remain a simple combination of words. To select a particular option, a
rather lengthy criterion has to be fulfilled. In general, to have it implemented, the surrounding context,
grammar, and classes of individual words have to be taken into account. Sometimes it is necessary to
take into consideration even the remote context within the entire sentence. For example, let us
examine the phraseme 6 peszyromame (‘as a result’). In Rogozhnikova's study, some semantic
justification and examples are provided [4]. With this basis, the following rule has been developed for
the analysis of the phraseme.

If there are the lemmas COMHEBATBCSI (‘to doubt’), COMHEHHUE (‘doubt’), YBEPEHHbII
(‘confident’) to the left of the phraseme and if there are lemmas AHAJIM3 (‘analysis’),
I'OJIOCOBAHUE (‘voting’), UCCJIEJJOBAHUE (‘research’), OIIEPAIIUA (‘operation’), OIIbIT
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(‘experience’), TECT (‘test’), OKCIIEPUMEHT (‘experiment’) to the right (directly or in one word
in the genitive case), the wordforms of which are in the genitive case, then the phraseme is a simple
combination of words. Example:

® He Oyoyuu yeepen 6 pesyibmame 2010CO8AHUS U He JiCends UOMU HA PUCK U 8 MO Jice 8peMsl
CUTILHO HAOesICh HA 8030€liCmaue JICHUHCKOU peyu, Jiesblll 010k coenan yemynky... (‘Not being sure of
the vote results and unwilling to take any risks, and at the same time pinning great hopes on the
impact of Lenin's speech, the left bloc made a concession...”)

® /] ne comnesancs 8 pezyiomame smoeo dxcnepumenma (‘I had no doubts about the result of this
experiment’).

If there are the lemmas COMHEBATBCS (‘to doubt’), COMHEHME (‘doubt’), YBEPEHHBII
(‘confident’) to the left of the phraseme and a comma or a full stop to the right of it, then the
phraseme is also a simple combination of words:

® Moii dobpuiii Opye Ovin, kak npasuno, yeeper 6 pesyiomame (‘My good friend was generally
confident of the result’).

If there is a word in the genitive case to the right of the phraseme, then it performs the function of
a preposition:

® Dmo coobwenue 8b10aémcs agmoMamu3upoaHHOU CUCIMEMOT, eciu 6 Pe3yibMane golYucieHus
dopmyna noayyuna 3nauerue "noocs” (‘This message is issued by the automated system if the
formula has received the value "false" as a result of the calculation”).

Otherwise, the phraseme performs the function of an adverb:

® B pesynbmame 00veKmbl UMUMAYUOHHOU MOOeaU nepelldym 6 Hekoppekmubie cocmosnus (‘As
a result, the objects of the simulation model will come to incorrect states’).

Thus, it is clear that there is a possibility to formalize semantic relations, but sometimes this
process results in rather lengthy rules.

Today, this subgroup includes 15 phrases, the most common ones are shown in Table 6. It should
be noted that at least two of them have more than three variants of homonymy. Thereby, the phraseme
6 mepy (‘within reasonable limits’) can additionally be a predicate: Bpode 6w 6ce 6 mepy, 6ce na
ceoux mecmax (‘Everything seems to be within reasonable limits, everything is in its place’). The
phraseme 6 paspese (‘in section’) can additionally perform the function of an attribute: ¥V mens nao
KpPOBAmMbl0, CKOMbKO cebsl NOMHIO, 8UCEN NIAH 02ZPOMHO20 OKeanckoeo napoxoda 6 paspese (‘1 have
had a plan of a huge ocean steamship in section hanging over my bed for as long as I can remember’).

Table 6.
The most frequent phrases of subgroup 3C
Turn of speech Link with the main word Frequency, ipm From which
preposition
B 3AKNHOYEHUE (in Tme, Korma (‘Where’, 34%
conclusion’) ‘When’) 14.7
B MEPY (‘within reasonable Kak (‘How’) 46%
limits’) 9.5
B PE3Y/IbTATE (‘as a result Kak (‘How’) 62%
of’) 81.2
3A PAMKU (‘exceeding the Kyaa (‘Where’) 95%
limits of’) 3.8
HA  PACCTOAHUU  (‘away T[ae (‘Where’) 42%
from’) 12.8
HA CTOPOHE (‘on smb’s side’) Tae (‘Where’) 11.5 70%
HA  ®OHE (‘against a Kak(‘How’) 75%
background’) 24.1
MO OKOHYAHWU (‘after’) Koraa (‘When’) 19.5 93%

MO NYTU (‘on the way’) Kyaa (‘Where’) 18.8 35%
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5. Conclusion

As a result of the study, the classification of turns of speech (phrasemes) has been performed
depending on the type of homonymy. Rules have been developed that allow to remove part-of-speech
and syntactic homonymy with high accuracy. We believe that due to the large variability of the
Russian language, raising the accuracy of parsing a certain number of constructions to the level of
above 95% may require disproportionately large efforts, and, in fact, may turn into to analysing
specific phrases. Therefore, in some cases, rarely encountered phrasemes have been ignored. For
example, the construction 700 3uaxom + pod. nao (‘under the sign of” + genitive case) may occur in
the main and newspaper corpora of the NCRL over 1700 times, while only 9 cases turned out to be
free word combinations, and not compound prepositions (n00 3raxom unmeepana... (‘under the sign
of the integral...”)).

At the same time, the removal of semantic homonymy is a much more complex task that requires
additional research.
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