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1. IHpopmaliiiiHa TexHOJIOrisE 06pOOKK MPUPOJSHOMOBHUX TEKCTIB Ha OCHOBI iHTErpalifHOro niaxony

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

Pedepar:

1. Incepratis npucBg4YeHa BUPIIEHHIO aKTyaJIbHOI HAYKOBO-TEXHIUHO] 3a71a4i po3po6Ky iHPpOpMaLiliHOi TEXHOJIOTI]
00pOOKY ITPUPOHOMOBHUX TEKCTIB Ha OCHOBI iHTerpauiiHoro nigxony. Ha ocHOBI aHani3y akTyasibHUX IIPOGJIEM Y
rasnysi o6po6ky NpUpOAHOi MOBM I0OKA3aHO, 110 NPUKJIAHI TEXHOJIOTI 06pO6KM NPUPOAHOI MOBU BUKOHYIOTb
IIOCTABJIEHI 3a7ja4i, ajle € MOXKJIMBUM iX YJOCKOHAJIEHHS 17151 BUPILIE€HHS KOMIUIEKCHUX 3a/1a4, 30KpeMa MAIIMHHOIO
nepexJany Ta IPUPOIHOMOBHOTO ITOMIYKY. 3 11i€l0 METOI0 CTBOPEHO POPMasbHy MOJIeJb IIPeICTaBIeHHS 3HaHb Y

3HAHb, Ta Bi,I[HOU.ICHHH, K€ OIINCye 3B'SI30K Mi’K KBAaHTaMU 3HAHb. PO3pO6JIeHO METOL, O6pO6KI/I INpUpOJHOMOBHUX



TEKCTiB Ha OCHOBI 3alIpOIIOHOBaHOI MoJeli. Ha OCHOBI CTBOpEHUX MOeJIel Ta METOAY PO3PO0JIEHO POLEenypH
3aIMCyBaHHS Ta MOIIYKY IPUPOLHOMOBHUX 3HaHb JJIs1 TEXHOJIOTiN 06POOKY ITPUPOLHOI MOBY, SIKi JO3BOJISIIOTh
BCTQHOBUTH 3B'3KM HA CTPYKTYPHOMY PiBHI MK CUHTaKCHYHOIO CTPYKTYPOIO TEKCTY Ta JIOBiJIbHOIO CTPYKTYPOIO
MeTaaHuX. TeopeTUyHo M0Ka3aHo, O CKIAAHICTh IPUPOJHOMOBHOIO IIOLIYKY 3 BUKOPUCTAHHSIM PO3PO0JIEHUX
NIpOLENYP HE NIEPEBUIIYE TAKY [JIs1 aHAJIOTIB, i B CEPEIHbOMY € MEHILOIO Hi’K B aHAJIOTIB [JI51 CKJIQ[HUX [TOIIYKOBUX
3anuTiB. B pamkax po6oTu po3pobsieHo iHpopMallifiHy TEXHOJIOr 0 06POOKY IPUPOIHOMOBHHUX TEKCTIB Ha OCHOBI
iHTerpauifHoro nifxony Ta eKClepruMEHTAIbHO [10Ka3aHoO, 10 ii BUKOPUCTaHHS AO3BOJISIE MiIBULIUTYU CEPEIHIO

pEeJIEBAHTHICTh IPUPOSHOMOBHOTIO 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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