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Abstract. The paper describes a rule-based approach for hypernym and hypo-
nym extraction from Russian texts. For this task we employ finite state trans-
ducers (FSTs). We developed 6 finite state transducers that encode 6 lexico-
syntactic patterns, which show a good precision on Russian DBpedia: 79.5% of
the matched contexts are correct.
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1 Introduction

These days there is no established Russian WordNet, that is why automatic extraction
of hyponyms is of great value for Russian Natural Language Processing. The concept
of this work was created after the investigation of Russian syntactical structures,
which contain hypernyms and hyponyms, and the review of Serelex project [14],
developed for English and French [10].

The aim of this project is to extend the approach devised in the Serelex project to
the Russian language. In particular, to accomplish this task we are using corpus pro-
cessing tool Unitex 3.1beta [16] for automatic extraction of hypernyms and hyponyms
from Russian DBpedia [12], [6]. The extracted hypernyms and hyponyms can be used
to ease the creation of Russian thesauri such as RussNet [2] or YARN [3] or for query
expansion in information retrieval systems.

2 Related Work

There are a lot of methods of hypernym extraction, from simple lexical patterns [7],
[9], a combination of a morphological analyzer and surface syntax parsing [1], to
machine learning techniques [4-5], [13] and [11]. One of the highest-coverage meth-
ods is proposed by Snow et al. [15] Firstly, they are looking for the sentences that
contain two terms which are known to be in the taxonomic relations, then they parse
the sentences and automatically extract patterns from the parse trees. Finally they
train the hypernym classifier based on these features. Lexico-syntactic patterns are
generated for each sentence relating a term to its hypernym, and a dependency parser
is used to represent them.
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Hearst [7] designed 6 lexico-syntactic patterns for English, which were later ex-
tended by Panchenko et al. [10] with 12 further patterns for English and French. The
results of the extraction are used in Serelex, a lexico-semantic search engine. Given a
query, it returns a list of related words. The system gives the opportunity to discover
the meaning of words in an interactive manner, search for synonyms and more. For
example, for the query “fruit” the output is “vegetable”, “mango”, “apple”, etc. [14].

3 Russian Lexico-Syntactic Patterns for Hypernym and
Hyponym Extraction

We hypothesize that the hyponymic relations are specific for most notional lexico-
grammatical classes, but they are better defined for nouns and verbs. In this study, we
investigate only nouns.

Our method is based on our patterns deduced in the previous work, as well as the
patterns made in the Serelex project. The aim was to translate the existed patterns, to
interpret them for Russian, to complete them and to create new patterns.

The Extended Abstracts corpus without accents [6] of Russian DBpedia [12] was
used as the material for the research. The corpus consists of 1,325,859 sentences and
~47,000,000 tokens. For the practical part of the research Unitex was used.

Unitex is a collection of programs developed for natural language analysis using
linguistic resources and tools (electronic dictionaries, grammars and lexico-
grammatical tables), that gives the opportunity to develop FSTs in the graphical inter-
face for the designed patterns. It was created for French by Maurice Gross and his
students at the Laboratoire d’Automatique Documentaire et Linguistique (LADL).
Similar resources were developed for other languages in the context of the RELEX
laboratory network.

The electronic dictionaries specify simple and compound words with their lemmas
and a set of grammatical codes. The availability of these dictionaries is the main ad-
vantage for pattern searching. The information they contain can be used for searching
and matching the contexts from which the lexico-semantic relations can be extracted.
These dictionaries were made by teams of linguists for different languages: English,
French, Greek, Italian, German, Korean, Polish, etc. [17]. We use the full version of
the Russian computational morphological dictionary, developed at CIS, Munich [8].

During the research we designed 6 patterns for the hyponym and hypernym extrac-
tion from Russian texts. For every pattern we developed a finite state transducer in
Unitex and applied them to the text corpus of Russian DBPedia without accents.

To reduce the probability of matching incorrect contexts special rules were des-
ined. These rules are mostly exceptions, enclosed in the right negative contexts to the
left of the probable hypernym or hyponym. Hyponyms and hypernyms are matched
using the special symbols <N> (any noun) or <!DIC> (any token not found in the
dictionary). To increase the probability, that <!DIC> will match a noun, additional
special symbols are placed before and after this token in the pattern, e.g. a lexico-
grammatical classes like <A> for adjectives, <PREP> for prepositions, etc. or lexical
masks like <mepseriii> (first) for matching any word form of this numeral.
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The patterns with the examples are presented below (X — hypernym, Y — hypo-
nym).

Pattern 1. Takue/Takux/takum X, kak Y[, Y] u/mmu Y. (Such X as Y,[ Y,] and/or
Y). An example of a matched context:

B Unouu  sapoounuce  maxue  {[perueuu]=HYPER}  kax  {[unoy-
usm]=HYPO}, {[6v00usm]=HYPO}, {[cuxxuzm]=HYPO} u {[oxcatinuzm]=HYPO}.

(In India such {[religions]|=HYPER} as {[Hinduism]=HYPO}, {[Bud-
dhism]=HYPO}, {[Sikhism]=HYPO}, and {[Jainism]=HYPO} were born.)

Pattern 2. X, takue/raknx/takum kak Y[, Y][ w/mam Y]. (X, such as Y,[ Y,][
and/or Y7). An example of a matched context:

..{cucmem  [eeposanuti]=HYPER}, maxux kax  {[wamanuzm]=HYPO},
{[nonumeusm]=HYPO}, {[nanmeusm]=HYPO}, {[anumusm]=HYPO}.

(..{systems of [faith]=HYPER}, such as {[Shamanism]=HYPOQO}, {[Polythe-
ism]=HYPO}, {[Pantheism]=HYPO}, {[Animism]=HYPO}.)

Pattern 3. X: Y[, Y] w/mmm Y. (X: Y,[ Y,] and/or Y). A matched context:

..mup, nepedasaemvlii  uenogexy uepez {ezo  [owywenus]=HYPER}:
{[zpenue]=HYPO}, {[ciyx]=HYPO}, {[ob6onsnue]=HYPO}, {[ocsazanue]=HYPO} u
opyeue.

(...the world, transferred to a human through {his [senses]=HYPER}: {[vi-
sion]=HYPOQO}, {[hearing]=HYPO}, {[smelling]=HYPO}, {[feeling]=HYPO}, etc.)

Pattern 4. Y[, Y][(, a Takxke)/(Takxke wxak u)/u/mnu] apyrue/npyram/apyrux/o
apyrux X. (Y,[Y,] [(as well as)/and/or] other X). An example of a matched context:

Pacnpocmpanenue BUY-ungexyuu ces13ano, 21a8HblM 00pA30M, C He3AUUUeHHbI-
Mu nosioevimu KoHmaxkmamu, UucnoJjib3oearuem 3apastCeHHblX BUPYCOM
{[wnpuyes]=HYPQ}, {[uar]=HYPO} u {opyeux {meouyuncrux u napameouyumncxux
[uncmpymenmog]=HYPER}}...

(The major modes of HIV transition are sexual intercourse, unsterile reuse of sin-
gle use {[syringes]=HYPO}, {[needles]=HYPO} and {other {medical and paramedi-
cal [instruments]=HYPER}}...)

Pattern 5. Buabl/Tunsl/(opmeit/pazHoBuanocru/copra X, kak Y[, Y] uw/mim Y.
(Kinds/types/forms/sorts of X, such as Y,[ Y,] and/or Y). A matched context:

Takue suowt {[opyorcusa]=HYPER} xax {[wnaca]l=HYPO} u {[panupa]=HYPO}
mooaitce npuduUCiAiion K medam, 4mo He coecem 6epHO.

(Such kinds of {[weapon]=HYPER} as {[épée]=HYPO} and {[rapier]|=HYPO}
are classified as swords, that is not totally correct.)
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Pattern 6. Y — Bua/tun/dopma/pasnoBuanocre/copr  X. (Y is a
kind/type/form/sort of X). An example of a matched context:

{[X066u]=HYPQO} — suo {uenoseueckoii [0esmenrvrocmul}, nexoe sanamue ...
({[Hobby]=HYPO} is a kind of {human [activity]}, some engagement, interest...)

4 Results

We ran 6 finite state transducers for the corresponding 6 patterns on a test corpus of
the first 85,071 sentences of the full corpus [6]. It contains 3,058,878 tokens. We
manually verified the results, and found that 79.5% of the units were extracted cor-
rectly (see Table 1).

Table 1. The number of extracted units from the test and the full version of the corpus

Pattern | Extracted Extracted Extracted Errors, % | Extracted
contexts from | hypernyms | hyponyms contexts from
the test corpus | (errors) (errors) the full corpus

1 36 36 (5) 110 (12) 11.6 364

2 51 51 (13) 113 (24) 22.6 653

3 137 148 (37) | 560 (120) 22.2 1402

4 97 99 (15) 284 (51) 17.2 761

5 48 48 (12) 110 (19) 19.6 395

6 59 59 (18) 59 (18) 30.5 1279

Total: 428 | 441 (100) | 1236 (244) 20.5 4854

The second column contains the number of matched contexts with extracted hy-

pernyms (the third column) and hyponyms (the fourth column). We also applied these
6 developed FSTs on the full corpus [6]. This yielded 4,854 extracted contexts, in
which approximately 3,859 hypernyms and 11,144 hyponyms were extracted correct-

ly.

5 Conclusion

During the research we designed 6 lexico-syntactic patterns and verified them on a
large corpus. We developed 6 finite state transducers corresponding to these patterns
in Unitex. These FSTs matched 428 contexts on the test corpus and 4,854 contexts on
the full corpus, 79.5% of the extracted units from the test corpus were correct.
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12020 “New open electronic thesaurus for Russian”.
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ABTOMaTHYECKOE U3BJIeUYEeHHE T'HIEPOHUMOB U
TMIMOHUMOB U3 PYCCKOA3BIYHBLIX TEKCTOB

Kpucruna Cabuposa, Aptém Jlykanun

OxHO-Y panbckuii rocyIapcTBEHHbBIH yHUBEpCUTET, Yensaounck, Poccns
{bezadresa.net,artyom.lukanin}@gmail.com

AnHoTanmsi. ONMCaHHBII B CTaThe IOJIXO0] 110 U3BJICUSHUIO THIIEPOHIMOB U
THIIOHMMOB U3 PYCCKOSI3BIYHBIX TEKCTOB OCHOBAH Ha HCIIOJIb30BAaHUH NPABHIL.
IIpaBuia onmcaHbl ¢ TOMOIIBIO KOHEYHBIX TpeoOpa3oBaTeneil. Mul pa3pabora-
T 6 KOHEYHBIX MpeoOpa3zoBarelieil, KOMUPYIOMHX 6 JTeKCHKO-CHHTAKCHUECKIX
mabnoHoB. JIaHHBIA 1MOX0/ MOKa3bIBAET JHOCTATOYHO BBICOKYIO TOYHOCTH Ha
Kopryce pycckosi3pranoit DBPedia: u3 79.5% HaiiieHHBIX KOHTEKCTOB Ipa-
BUJILHO U3BJICYCHBI CJIOBA, HAXO/SIIIMECS B THIIEPOHUMIYECKUX OTHOIICHUSX.

KitioueBble cji0Ba. AHAIN3 TEKCTa, BOPIHET, THIIEPOHNUM, TUIIOHHUM, CYIIe-
CTBUTEIIBLHOE.
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