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Consequently, modern technologies are expanding the boundaries of coiled
tubing in the oil and gas industry.
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INFORMATION TECHNOLOGY FOR CONTENT SIMILARITY
IDENTIFICATION IN NEWS TEXT CORPORA
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Ukraine

The aim of the research is to determine common information spaces, which
represent matters of topical interest in news data streams, by modelling
intelligence functions of understanding and classification of sense.

Nowadays, in conditions of constant growth of news data, the task of natural
language processing is becoming more and more in demand. The difficulty of
semantic analysis of natural language content, contained in news reports, is
particularly caused by ambiguity and synonymy, proper to all the language levels.
Therefore, it affects the identification of semantic similarity of linguistic units.

Generally, applied systems for semantic analysis require studying large
volumes of natural-language texts. The results of the researches [1] of text
corpora show that not certain words but regularly reproducible constructions as
collocations are used in the process of communication.

In the broad sense, collocations are defined as the combination of two words
or the usual use of certain tokens together. In the narrow sense, a collocation
means not random but frequent co-occurrence of words in the text [2].

In modern computational linguistics there are several approaches for
collocation extraction: semantic-syntactic, context-oriented, and corpus-oriented.
In this research we apply both semantic-syntactic and corpus-oriented approaches



80 e Development of modern technologies and scientific potential of the world e Volume 3

based on Fillmore’s construction grammar and the notion of a collocation as a
lexical combinatory of syntactically linked and frequently occurred elements.

Accordingly, the paper proposes the information technology for content
similarity identification in news text corpora (fig. 1). The technology comprises the
developed syntactic rules and MI-measure to detect collocations and the use of
WordNet and the semantic similarity model to identify synonymous collocation
words and text fragments in the corpus.
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Fig. 1. Stages of the Information Technology

In order to determine semantically close content, the corpora of news texts
have been developed. The corpora include the articles from BBC and CNN news
websites [3, 4], extracted by Scrapy. Each corpus of texts consists of 100 000
words.

Using Python NLTK, we identify nouns (‘'NN’, 'NNS', 'NNP’, 'NNPS'), adjectives
(33, 'IIR', '3JS), verbs (‘MD', 'VB', 'VBD', 'VBG', 'VBN', 'VBP', 'VBZ'). In this way,
we extract a sequence of words that forms a syntactic construction (bigram): Noun
+ Noun, Adjective + Noun, Verb + Noun.

The result of the designed implementation (fig. 2) is extraction of bigrams from
the corpus as well as the frequency of their occurrence in the texts.

So, the second stage of the information technology, i.e. extraction of potential
collocations, brings establishment of the syntactic stability and the presence of
word dependency.
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Fig. 2. Implementation of Bigrams Extraction

According to the corpus-oriented approach, we obtain substantive, attributive,
and verbal collocations that represent the most frequently occurred meaningful
text fragments. Consequelntly, the next stage of our technology is to compute
mutual information (MI).

The coefficient of Ml (1) compares the dependent context-related frequencies
with independent ones (when words randomly appear in the context) [5]:

f(n,c)xN | (1)

MI(n,c) =lo
(n.c)=log; f(n)x f(c)
where:
n is a keyword;
c is a collocate;
f (n, ¢) is the frequency of the keyword n in pairs with the collocate c;
f(n), f(c) are absolute (independent) frequencies of the keyword n and the collocate c in the
corpus;
N is the total number of words in the corpus.

Then, for extracting semantically close collocations, we apply WordNet 3.1.0 to
identify synonymous collocates (collocation words) and the logical-linguistic model
to identify semantically connected fragments. The model [6] is based on the use of
algebraic-predicate operations and the predicate of semantic equivalence y (2):
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where:

VTr is a verb, transitive (a verb that can have a direct object);

NSubj is a noun, subject (the main word x in the substantive or attributive collocations);
NSubjOf is a noun, subject with the preposition “of”;
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NODbj is a noun, object (the dependent word y in the substantive or verbal collocations);
AAtt is an adjective, attributive (an adjective used as an attribute before a noun);
APr is an adjective, predicative (an adjective used as a nominal part of the predicate).

Thus, text fragments are considered to be semantically similar in case the
grammatical characteristics of collocates (synonymous collocation words) satisfy
the predicate of semantic equivalence.

The example of the employment of the predicate of semantic equivalence to
extract similar text fragments is shown in table 1.

Table 1
Extraction of Semantically Similar Text Fragments
BCC World News CNN World News
A flooding emergency [y:N°°ix;"S!*] in the A flash flood emergency

Washington DC area left commuters [x1V™y:N°"] in [y2NbixzNSu]] in Washington left roads
hazardous conditions. Torrential denpours led to road submerged and cars [x2""y,N]
closures and left drivers [x:V™"y,N°] stranded as well as stranded as heavy rains poured over the
dangerous flooding on the underground rail-lines. region.

As a result, the information technology for content similarity identification has
been improved on the basis of the developed logical-linguistic model with the use
of algebraic-predicate operations for the formalization of the grammatical
characteristics of collocations. Establishing implicit semantic relations between
news text fragments, the proposed technology allows identifying common
information spaces of topical news (fig. 3).
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Fig. 3. Identification of Common Information Spaces

One of the future works might be implementation of the proposed technology
in information retrieval, expert, or information-analytical systems.
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ALI,AI'ITVI__BHI/II?I AIIFOPUTM BIHAPU3ALIT ONs
BIOMETPUYHOI CUCTEMU PO3MNISHABAHHSA JNTIOAWUHU 3A
BIABUTKOM MNAJbLUA

Fanpyk Oap's BonogumupiBHa, Knoyko BikTopis OnekcaHgpiBHa
HaykoBuin kepiBHUK: cTapLumin Buknagay TpudgoHosa K.O.

Odecbkuti HaujoHanbHul MNonimexHidyHul YHisepcumem
YKkpaiHa

3agayva posnisHaBaHHS NIOAUHM 3a BIAOUTKOM € aKkTyaribHOK Ha CbOrOAHILLHIN
OeHb, OCKINMbKM Mawke TpeTuHa PWHKY OGiOMETPUYHMX TEXHOMOri CTaHOBNSATb
came cuctemn 3a Bigbutkamu nanbuiB. Cdepu 3aCTOCYBaHHS Takmx CUCTEM
Pi3HOMaHITHi — MPaBOOXOPOHHI OpraHu, MPUKOPAOHHI cnyx6wn, Biodinu kaapis,
MeauLmMHa, OCBiTa, kKibepbeaneka, isanyHuiA 4oCcTyn 00 06'EKTIB Ta iHLLI.

3rigHO anroputMy MOPIBHSAHHSA BiAOWTKIB nanbuiB 3a 0COGNUBUMWU TOYKaMWU,
npoueaypa BUpILIEHHS 3adadi CKNagaeTbCs 3 HACTYMHWX eTaniB: nonepeaHs
06pobka 306paKeHHs1, BUIYyYEHHS1 03HAK — OCOBNMBUX TOYOK, MOPIBHSIHHSA O3HAK.

Meplwoto HarBaxnuBiWOW 3adayeto, Bif SAKOI 3aneXUTb SAKICTb HACTYMHUX
KPOKIB anroputmy - ue OiHapu3sauis 300paxeHHa. [lpouec 6GiHapusauii
npeacTaBnge 3Ha4YHUW iHTepec y 3agayax aHarnidy 306paxeHb, Ockinbku 06pobka
GiHapHux 306paxeHb MOTpebye MEHLIMX pecypciB OBYMCMOBAnNbHOI TEXHIKM Ta
YacoBMX 3aTpaT, [O3BOMSE BUZINUTU 00 EKTU, WO MICTATbL HEOOXiAHY iHhopMaUito.

3a cnocobom BM3HAYEHHs1 NMopory icHytodi metoaun GiHapu3salii noginsaTe Ha
OBi rpynu: rnobanbHi (noporosi) Ta nokanbHi (agantueHi) [1]. Y rno6anbHux
MeTodax MoporoBa BenuuYMHa oOO64YMCNOETbCS B npoueci 0bpobku BCbOro
300paxeHHss Ta 3anuliaeTbCs HE3MIHHOK NpOTArom npouecy OGiHapusadii, y
nokanbHUX — 306paxeHHs NOAINSATb Ha 06NacTi, B KOXHIN 3 AKMX 0BUYNCMIETHCS
JloKanbHa Noporoea BeNMYUHA.

Ona  pocnipkeHHss AKOCTi BUKOHaHHA OiHapwu3sauii 300paxkeHHs BigbuTtka
nanbusa obpaHo nokansHui Metoq bpeani-Pota. Metog bpeani-Pota 3acHoBaHui
Ha BWKOPWCTaHHI iHTerpanbHOro 306paxeHHsl. IHTerpansHe 306paxeHHs (Takox
Bioome sk Tabnuus npocymoBaHMX obnacten) — uUe MaTpuusa, Ky



