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2. Natural language texts processing technology based on the integrational approach

Pedepar:

1. Incepralist NpUCBsAY€HA BUPIlIEHHIO aKTyaJbHOI HAYKOBO-TEXHIYHO]I 3a1a4i po3p0o0OKu iHPpOopMaLiliHOi TEXHOJIOTI
06pOO6KU MPUPOSHOMOBHHUX TEKCTIB HAa OCHOBI iHTerpauitHoro niaxony. Ha ocHOBI aHamni3y akTyalbHUX IPOGIEM Y
rasysi 06po0OKy MprUpoAHOi MOBM I1I0KA3aHO, 1110 NPUKJIAIHI TEXHOJIOTII 00pOOKY MPUPOAHOI MOBU BUKOHYIOTb
[IOCTAaBJIEHI 3a71a4i, ajie € MOKJIMBUM iX YAOCKOHAJIEHHS 11 BUPILIEHHS KOMIUIEKCHUX 3a/1a4, 30KpEMa MaIIMHHOTO
nepexsany Ta IpUpOJHOMOBHOIO MOMYKY. 3 11i€l0 METOI0 CTBOPEHO (POPMaJIbHY MOJIEJIb IIPEICTABICHHS 3HAHb Y
3HaHb, Ta BiJHOLIEHHS, SIKE ONMCYE 3B'I30K MK KBaHTaMU 3HaHb. PO3p06sIeHO METO]], 06POOKM TPUPOSHOMOBHUX
TEKCTiB Ha OCHOBI 3alIpOIIOHOBaHOI Mogeli. Ha 0OCHOBI CTBOpEHUX MOJiesIell Ta METOAY PO3PO0JIEHO POoLenypH
3aMMCyBaHHS Ta MOIIYKY IPUPOLHOMOBHUX 3HaHb [JIs1 TEXHOJIOTI 06POOKY ITPUPOIHOI MOBH, SIKi O3BOJISIIOTh

BCTaHOBUTY 3B'$1I3KM HA CTPYKTYPHOMY PiBHi MK CHHTaKCMYHOIO CTPYKTYPOIO TEKCTY Ta JIOBIJIbHOIO CTPYKTYPOIO



MeTaaHux. TeopeTUYHO M0Ka3aHo, 0 CKIAIHICTb IPUPOIHOMOBHOTIO IIOLIYKY 3 BUKOPHUCTAHHSIM PO3POOJIEHNX
IpOLeyp He NepeBUINye TaKy [IJIsl aHAJIOTIB, i B CEpeIHbOMY € MEHIIO HiX B aHAJIOTIB JIJIs1 CKJIa[IHUX TTOIIYKOBUX
3anuTiB. B pamkax po60oTy po3pobsieHo iHpopMallifiHy TEXHOJIOr 0 06POOKY IPMPOIHOMOBHHUX TEKCTIB HA OCHOBI
iHTerpauifHoro mixoay Ta eKCliepruMeHTaIbHO M0KAa3aHo, 1O i BAKOPUCTAHHS J03BOJISIE MiIBUIIUTH CEPEIHIO

pEeJIEBAHTHICTL IPUPOAHOMOBHOTIO IOMIYKY Ha 14%.

2. In the recent years, the research in the field of natural language processing (NLP) has achieved significant
practical results, including natural-language voice user interface for mobile devices, significant progress in
machine translation technologies, handwriting and voice recognition, etc. At the same time, the task of improving
the performance of these systems remains relevant. This study focuses on developing information technology for
processing natural language texts based on the integrational approach, aimed to increase efficiency of natural
language processing technologies. The subject of the research is models, methods, algorithms and information
technologies for natural language processing. Based on the analysis of actual problems in the field of natural
language processing, it is shown that applied technologies of natural language processing are successful in
fulfilling the intended specific tasks, but it is determined that there is a room for improvement in the area of
solving complex problems, in particular, machine translation and natural language search. The role of knowledge
bases in information technologies of natural language processing is determined as a necessary component for the
interaction of different systems. Existing approaches to developing natural-language knowledge bases are
characterized and analyzed. A conclusion is made that existing technologies behind natural-language knowledge
bases separately allow to achieve high levels of completeness, consistency and flexibility for practical purposes,
but no technology combines high scores on all of the aforementioned qualities. A formal model of knowledge
representation for a natural-language knowledge base is created, including models of its main elements, namely
the quantum of knowledge, or the smallest element of knowledge, and the relation objects that describe
connections between quanta of knowledge. A method for processing natural language texts based on this model of
knowledge is developed, including procedures for using information technology in applied natural language
processing problems. On the basis of the created models and the method, the procedures for writing and
searching natural language skills for natural language processing technologies are developed, which allow to
establish links at the structural level between the syntactic structure of the text and the arbitrary structure of the
metadata. It is theoretically shown that the complexity of the natural-language search using the developed
procedures does not exceed the complexity of the analogues, and on average is less than that of the analogues for
complex search queries. Examples of use of the developed information technology for processing natural language
texts in practical problems, namely natural language search and machine translation are provided. Writing and
searching methods are created based on the knowledge representation model, allowing to establish links at the
structural level between syntactic structure of the text and arbitrary structure of the metadata in natural language
processing technologies. Information technology for processing natural language texts based on the integrational
approach is developed, for which it is theoretically proven that the search complexity does not exceed that of the
existing alternatives, and is on average 5-12% lower for complex search queries. Subsystems and operations of
such system are defined, and database scheme is developed. Computational complexity of natural language
knowledge search in the information system is analyzed and compared with the existing alternatives. Experimental
testing of the information system is conducted and the acquired data are analyzed, demonstrating increased
relevance of search results of natural language search. Within the framework of the work, information technology
for the processing of natural language texts has been developed on the basis of the integrational approach. Based
on experimental data acquired from measuring relevance of natural language search results, it has been shown
that the developed information technology can increase relevance of search results. Specifically, relevance was
increased by 14% on average for the whole set of experimental queries and search results, with no significant
increase in relevance detected for the top quartile of results sorted by original relevance, and major increase
detected for the lower quartile of original results. The information technology for the processing of natural
language texts can be used to improve performance of various natural language processing technologies, in
particular natural language search systems, machine translation systems and natural language user interfaces.
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