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AHOTALIIS

Mameees O.M. bararoareHTHI MoJeJl Ta METOAM 300py Ta BUAOOYBaHHS
0i13Hec-1HpopmMartii y BeO-ipocTtopl. — KBamidikariiina HaykoBa mpans Ha IpaBax
PYKOITHUCY.

Hucepraliiss Ha 3700yTTS HAyKOBOTO CTyIeHsS JokTopa diutocodii 3a
cnemianpHicTIO 122 — Komm’totepHi Hayku (12 — I[HdopmarliiiiHi TexHOIOr1i). —
HarmionanpHuil TeXHIYHUN YHIBEPCUTET «XapKIBCHKUM MOJITEXHIYHUN 1HCTUTYT»
MiHicTepcTBa OCBITH 1 HAyKU Y Kpainu, Xapkis, 2021.

06 ’ekmom NOCHIIKEHHS € MPOLIECH TOIIYKY, 300py Ta BUJIOOYBaHHS JaHUX
y pO3NOAIIEHOMY 1H(OpMAI[IHHOMY TPOCTOPI.

IIpeomemom MOCHIJIKEHHSI € MOJIEIl, METOIM Ta 1H(pOpMaIliifHa TEXHOJIOT1s
300py Ta BUI0OyBaHHS 1HQopmaIlli y BeO mMpocTopl Ha OCHOBI OaratoareHTHOT
00pOOKH JTaHHUX.

VY nuceptariiiiHii poOOTI BHUpillIEHa HAYKOBO-TPAaKTUYHA 3ajada 300py Ta
BUJI00yBaHHs O13HEC-1HPOpPMAIlil y pO3NOAUICHOMY 1H(OPMALIIITHOMY CepeIOBUII
JUTst 3a0€3MeUeHHs aKTyalbHOCTI Ta €(PEKTUBHOCTI PIllI€Hb, 1[0 MPUHMAIOTHCS.

Jlis BUpilIeHHS TIOCTaBICHUX 3a7ad BUKOPHCTAHO HACTYMHI METOIU:
CUCTEMHUN aHai3 JuIsl PO3pPOOKH KOHIENTYyaJbHOI MOJielli BeO-MOHITOPHHIY;
METO/IM TEOpli MTYYHOTO 1HTEICKTY Ta anreOpu CKIHYCHHUX MPEIUKATIB MEepIIoTro
NOPSZIKY JIJIsl CTBOPEHHS (POpMaIbHOI apXITEKTYpPH areHTiB; METOJ KOMITAPATOPHOT
imeHTudIKaIli, METOIU I1HTEJEKTYalbHOTO aHaji3y JaHuX, METOAu MOo0YyI0BU
OHTOJIOTIM Ta METOJY MAaT€MAaTUYHOI CTATUCTUKH JJI1 OOpOOKH TaHMX, K1 310paHo
13 BEO-CTOPIHOK; METOAM Teopii NPUUHATTA pillleHb; YyHI(pIKOBaHA MOBa
moaemtoBanHss UML Ta MeTom07I0TisSI areHTHO-OPIEHTOBAHOTO MPOTPaMyBaHHS ISt
peamizaiii MPOTOTUIY areHTHOi MIaTOpMH, 3aCHOBAHOI HAa BHUKOPUCTAHHI
dbopMabHUX METO/IIB JIJIsl TPOCKTYBAHHS 0araTOMOTOKOBUX CHUCTEM.

Y Bcrymi  gucepramiiiHoi poOOTH  OOTPYHTOBAHO aKTYaJbHICTh TEMHU
JOCIIIJIKEHHS, 3a3HAYEHO 3B’SI30K poOOTH 3 HAYKOBUMHU T€MaMHu, C(pOpMyJIbOBAHO
METy 1 3a/1aul JOCIIKEHHSI, BU3HAYEHO 00’ €KT, IPEIMET Ta METOIN TOCIIIKEHHS,

MOKa3aHO HAYKOBY HOBHU3HY Ta MPAKTUYHE 3HAYEHHS OTPUMAHMX PE3YJbTaTiB,



2

HaBEJIEHO 1H(OpPMAIlII0 TPO TPAKTUYHE BHUKOPHUCTAHHS, OCOOMCTHUH BHECOK
3m00yBaua, anpoOaIrio pe3yabTaTiB JOCTIHKEHHS Ta 1X BUCBITJICHHS y MyOTiKaIlisX.

VY nmepmioMy po3aini aucepTamiiHoi poOOTH MPOBENEHO aHali3 CHUCTEM
MOIIYKYy Ta MOHITOpPHMHTY iH(oOpMaIlii, MiIXOiB s iX BHUpIIICHHS Ta aHai3
HEJIOJIIKIB ICHYIOUOT'O arnapara TEMaTHYHOTO IMOIyKy. BuaiieHo npobiemu, ski B
JAHUM MOMEHT III¢ HE BHUPINICHI 1 € aKTyaJIJbHUMHU 3 TOUKH 30py aHami3y Ta
MiABUIICHHA €()EeKTUBHOCTI NPUMHATTA Oi3Hec pimieHb. Bu3HAaueHO HaMpsIMOK
MIJBUIICHHS €()EKTUBHOCTI MPOIECIB MATPUMKUA MPUHUHATTS PIIICHb 32 PaxXyHOK
300py aKTyalbHUX JaHUX y BeO-mipocTopi. Po3risHyTo icHyr04i MeToau Ta 3aco0u
KOMIUIEKCHOTO TIJIXO0Ay JI0 pealizalli mpoiecy MOIIyKy JaHUX BEO-TIPOCTOpYy Ha
OCHOBI IHTENEKTyalIbHUX TexHoJorii. [IpoaHanizoBaHi HaWOLIBII MOMYJAPHI Ta
IIMPOKO BUKOPUCTOBYBAaHI MapaJurMd MporpamyBaHHs. B maniii  poOoTi
MIPOTIOHYETHCSI BAKOPUCTOBYBATH ar€HTHY apXiTEKTYpy MPU MPOEKTYBaHHI CUCTEMHU
MoHiTOpuHTrY. lle moB’s3aH0 3 1i mepeBaramu 1o BiIHOMICHHIO /IO 1HIITUX MiAXO/IB.
OOpaHo HaNPSIMU JOCIIIIKEHB, IOCTABJIEHO OCHOBHI 3a]1a4l IUcepTaliiiHO1 poOOTH.

VY npyromy po3aiii aucepraiiitHoi poOoTH copMOBaHO TEOPETHYHI OCHOBHU
NIJBUILEHHS €(QEeKTUBHOCTI MNPUUHATTA OI3HEC PIIIEHb MIISAXOM PO3POOKHU
OaratoareHTHUX MOJEJIeH Ta METO/IB 300py Ta BUAOOyBaHHs Oi3Hec-1HMOopMaIi y
BeO-mipocTopi. OOrpyHTOBAHO BUKOPUCTAHHS MAaTEMAaTUYHOTO amapary ainreOpu
CKIHUEHHHUX MPEIMKaTIB, pO3p00JIEHO MOJIEN] MOILIYKY, €KCTPaKLii Ta BUIOOYBaHHS
nH(poMaIlii Ha OCHOBI BUKOPUCTAHHS KOMIApaTOHO1 Mojieii. PO3rislyTo KOHIIEIIio
300py Ta BuAOOyBaHHS ~ Oi3Hec-iHpopMmallli Ha OCHOBI  BHUKOPUCTaHHS
OaratoareHTHUX cUCcTeM. AreHTHa IaTdopma € 6a30BUM IHCTPYMEHTOM CTBOPEHHS
IHTEJIEKTYaIbHUX 0araTOareHTHUX CHCTEM, 1110 JI03BOJISIE CTBOPIOBATH, 3HUIIYBATH,
IHTEpNpeTyBaTH, 3alMycKaTH 1 mepemMimard areHTiB. OCHOBHUMM (YHKUISIMH
areHTHUX TUTaTGOpM €: opraHizallis B3a€MOJil areHTIB; Mepejadya IMOBITOMIICHb
BCepeanHI TIaTPopMU Ta MDK PI3HHUMH TUIaTGopMaMu; MiATPUMKA OHTOJIOTIH;
YIOPABIIHHSA areHTaMH, iX >KHTTEBUMH IMKJIAMU; TOIIYK arcHTIB 1 JaHUX MPO HHUX
BCEpeMHl CUCTEeMH; 3a0e3MedyeHHsl Oe3NeKH areHTiB. MeTooJoriyHy OCHOBY

CTBOPEHHsI areHTHOi riaTdopmu Bu3HavaroTh crannaptu MASIF (Mobile Agent
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System Interoperability Facility) Ta FIPA (Foundation of Physical Intelligent
Agents). B po6oTi 3anmponionoBano Bukopuctanus ctanaaptiB FIPA, axi HagaroTh
0a30B1 BHU3HAUYEHHS IOHATH KOMYHIKAIlli areHTiB. B ocCHOBI 0aratoareHTHOro
MiAXO0AY JEKUTh MOHATTS MPOTPAMHOTO areHTa, SIKUK peai3oBaHui 1 (yHKI[IOHYE
K CaMOCTIMHA Clieliai3oBaHa KOMIT IOTEpHa Mporpama abo €JIeMEHT IITYyYHOTO
1HTENEeKTy. BUKOpUCTaHHA NpPOrpaMHHUX areHTIB JO03BOJISIE MIATPUMYBATH Ta
BJIOCKOHAJIIOBATU TMpOIEC MPUHHATTS Oi3Hec pimeHb. Ha ocHOBI mpoBeaeHHx
JOCITIKeHb, BIIOOPAKEHUX Y JTAHOMY pPO3Aiii, OyJau OTpHMaHI HACTYMHI HOBI
HAYKOB1 pe3yibTaTH: CHOPMOBAHO KOMIUIEKCHUU MIJIXiA O peajizaiii mporecy
300py [JaHMX BEO-IPOCTOPY HA OCHOBI IHTEJNEKTYyaJIbHUX  TEXHOJIOTIH;
YIOCKOHAJIEHO MOJIEbh eKCTpaKiii O13Hec-1HhopmMariii.

Y TperbOMy poO3aUTI YIOCKOHAJEHO METOAM MOWYyKy Ta 300py Oi3Hec-
1H(popMaIrii 3a paxyHOK BUKOPUCTAHHS METOJIy KOMITAPATOPHOI 1AeHTH(IKALIT SIS
mo0yI0BH MOJIE/1 OIIHKH PEJICBAaHTHOCTI BEO-CTOPIHKM Ta OararoareHTHOI MOJIeNI
HaIIPaBJIEHOTro MOIIYKY, 10 HAaJa€ MOXJIMBICTh MOWYKY 1H(QOpMALIHHUX pECypCiB
3a MPUHIIMIIOM KOPUCHOCTI JIJIsi MPUMHATTA pillieHb. B 1iitomy po3pobiieHi MeTou
BUI00yBaHHs O13HeC 1H(OpMaIlli 3aCHOBYETHCSI HA BUKOPUCTAaHHI 0araToareHTHOro
niaxoay Ta GopMaabHOI apXITEeKTYpH areHTa Ha OCHOB1 KOMITApaTOPHOT MEHTAJILHOT
MOJIeI JIJISl TIONIYKY Ta 300py MaHuX y BeO-TPOCTOpi, M0 HAAAE KOMIUJICKCHUN
MIIX17] 0 BUPIIIEHHA 3a7a4 300py Oi3Hec-1HpopmaIlii, 103BOJISIOYN 0OTPYHTOBAHO
npuiiMatu Oi3Hec pimeHHs. Llelt miaxim m03Bojsie 3a0e3MEYUTH TIOBHOTY Ta
aKTyaJIbHICTh KOMEpIIHOI 1H(poOpMallli, fKa OTpMMaHa 3 BEO-IPOCTOPY, IO
MIJBUIY€E €PEKTUBHICTh NPUNHATTS O13HEC pillieHb. JJOCTIIKEHHS TaHOTO PO3ALTY
JO3BOJIMIIA  OJICPKATH HACTYIHI pPe3yJbTaTH: OTpUMAaJia TMOMAIBIITUN PO3BUTOK
MO/IeJIb IHTEpIpeTallli HEMOBHOI CyNepeuInBO1 iHpopMallii, IKy OTPUMaHO HUIIXOM
300py Ta BUJ0OyBaHHS Y BEO-IIPOCTOPI.

VY uerBepTOMY pO3ILTl AUCEPTAIMHOI POOOTH TPEACTABICHO OCHOBHI
pe3yJbTaTh 00 pOo3poOKu 1H(OpMaIIiitHOT TexHOoorli 300py Ta BUIOOYBaHHS
613Hec-1H(popMaIli Ha OCHOBI 3aIIPOITIOHOBAHOTO METOY Ta PO3POOICHUX MOJEICH

€KCTpaKliii, IHNTeprpeTalii Ta OLIIHKY TAHUX, 110 MICTATHCSA Y BEO-POCTOPI, HUISIXOM
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peasizaiiii 0araroareHTHOT Mojen 00poOku nanux. Ha ocHOBI aHami3y 1CHYIOUHX
MIIXOMIB /IO TPOEKTYBAaHHS AareHTHO-OPIEHTOBAHWUX TPOTPAMHUX CHCTEM Ta
crenudikaiiii craHaapTiB 0araToareHTHUX CHUCTEM OyJIM BUJIUICHI MIAXOMM IS
noOyZI0BH apXiTEKTypH areHTHOI miaTGopmMu Ta BiamoBiaHi BuMoru. HaBemeHi
BUMOTHU OOYMOBIIIOIOTH BHOIp TEXHOJIOTiHM peanizalii iHdopMariitHoi cuctemu. B
JaHii poOOTI PO3pO0JICHO MPOTOTUIl areHTHoi IuIaThopMu IS peasizarlii
0araTormoTOKOBUX CHCTEM Yy DPI3HUX MPEAMETHHUX o0nacTiax. B poOoTi HaBemeHO
pe3yibTaTH E€KCIIEPUMEHTIB, Kl 3aCBIAYYIOTH Mpale3/IaTHICTh 3alpONOHOBAHUX
Mojaeneld. AHaNi3 OTPUMAaHMX PE3YNbTATIB  JOCHIDKEHHS TIOKa3aB, IO
chopMoBaHMl MeTOJ Ta po3poOJieHI MOAENl, Ha SKUX Oa3zyeTbes iH(oOpMalliiiHa
TEXHOJIOTIS, Ha BIAMIHY BIJl ICHYIOUMX, HAJalOTh MOXJIHMBICTH IOIIYKY Ta 300py
1H(popMmallli, sika € KOPUCHOIO sl OI13HECY 3 ypaxyBaHHSIM CEMAHTUKH KOHTEHTY
BeO-pecypciB, BUKIIIOUCHHSIM JIyOJIIKATIB Ta OI[IHKKA HA TTOBHOTY Ta JIOCTOBIPHICTb
JaHuX. 3a JOCTIPKCHHSIMHU JaHOTO pPO3AULYy OTpUMAaHl HACTyMHI pe3yibTaTH:
CTBOpeHa crenudikaiis BUMOTI JO MPOrPaMHOTO 3a0e3MeueHHs; Po3poOJIeHO
porpamMHi KOMIIOHEHTHU CEPBEPHOI YACTUHMU MPOTPAMHOI CHCTEMHU, IO JTO3BOJISIE
MIPOBOJIUTH EKCTPAKITIIO JAaHUX 3 BIPTYaTbHUX TOPTiBEILHUX IUIONIAI0K; TIPOBEICHO
EKCIIEPUMEHTHU Ha MPUAATHICTh ar€HTHOI T1aTGOpMHU JIJIsl BUPIIIEHHS 3a/1a4i 300py
Ta BuUAOOYyBaHHA Oi3Hec-iHpoOpMaIlli; TPOBENEHO TECTYBaHHS PO3POOJIICHUX
MpPOTPpaMHUX KOMIIOHEHTIB Ta JIOBEJIEHO iX €QEeKTUBHICTh IS peamizaiii
OararoareHTHOI 0OpOOKHU JaHUX.

HucepraniitHa poOOTa BUKOHAHA Yy MeXax HAYKOBO-AOCIIIHUX POOIT:
«CTBOpEHHsI MOJIesie Ta METO/IIB 300py Ta aBTOMATHU30BaHOI MepepoOKu Oi3Hec-
iHpopmarii y BeOG-mpoctopi», Ne JIP 0119U002556; «Po3pobka wmetomdiB
MOHITOPUHTY aKTyaJlbHUX JaHUX B CHCTeMaxX OpraHizaiiiiHoro ynpasiiHHs» Ne J[P
01210108870, B sikux aBTOp OpaB y4acTh sIK BAKOHABEI[h OKPEMUX €TaITIB.

HaykoBa HOBH3Ha OTpUMaHUX pe3yJIbTaTIB MOJISATAE Y HACTYITHOMY:

- OTpumara nojaibIIui pO3BUTOK MOJIEIh €KCTpakKilii Oi3Hec-1Hpopmarlii 3a

paxyHOK BBEJIEHHS MPEIUKATIB €KBIBAJIEHTHOCTI 3MICTy Oi3Hec-iHpopMailii, ska
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JO3BOJISIE  3QJIyYUTH  CIAOKOCTPYKTYpOBaHY TEKCTOBY iHoOpMariio s
3a0€31e4eHHs IOBHOTU JaHUX.

- Orpumasia TOJANBIIMK PO3BUTOK MOJIENb IHTEPIpPETAllii HEMOBHUX
CYNEepEeWINBUX HEOAHOPITHUX MAHWUX Ta JIAHUX, IO JYOJIOIOTHCA, KA Ha BIAMIHY
Bl ICHYIOUMX, KOMOIHY€ CTaTUCTHYHI METOAM Ta IHTETpajbHy OIIIHKY SIKOCTI
OTPUMaHUX JaHUX, IO JIO3BOJISIE MIJABUIIUTH €(EKTUBHICTh OOpPOOKH JaHMX Ta
3HHU3UTH 3aJICKHICTh BiJl Cy0’ €KTUBI3MY €KCIIEPTHUX OITIHOK.

- Y nockoHasieHo iH(opMalliitHy TeXHOJIOT1I0 0araroareHTHOTo 300py O13HeC-
iHbopMallli y po3mnoauieHoMy iH(OpMaliifHOMY MpPOCTOpl, sKa JJI03BOJISE
3MIICHIOBATH BUI00YBaHHS aKTYyaJIbHUX JJAHUX B PEKMMI PEATTbHOTO Yacy Ha OCHOBI
BUKOPHWCTAHHS anapary ajre0pu CKiIHYeHHUX IPEeIUKaTIB Ta KOMIUIEKCY €TaTOHHUX
Mojienel 300py JaHuX.

Knrouosi cnosa: inpopMalliiiHa TEXHOJIOT1sI, BeO-MOHITOPUHT, OaraToareHTHa

CUCTCMA, IIOINYK Ta BI/II[O6YBaHH$I JaHUX.
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ABSTRACT

Matveev O.M. Multi-agent models and methods of collecting and extracting
business information in the web space. — Manuscript.

The thesis is submitted to obtain a scientific degree of Doctor of Philosophy,
specialty 122 — Computer Science (12 — Information Technology). — National
Technical University “Kharkiv Polytechnic Institute”, Kharkiv, 2021.

The object of research is the processes of searching, collecting and extracting
data in the distributed information space.

The subject of the study is models, methods and information technology for
collecting and extracting information in the web space based on multi-agent data
processing.

The scientific and practical task of collecting and extracting business
information in a distributed information environment to ensure the relevance and
effectiveness of the decisions made is solved in the dissertation work.

The following methods were used to solve the problems: system analysis for
the development of a conceptual model of web monitoring; methods of the theory
of artificial intelligence and the algebra of finite predicates of the first order to create
a formal architecture of agents; the method of comparative identification, methods
of intelligent data analysis, methods of building ontologies and methods of
mathematical statistics for processing data collected from web pages; methods of
decision-making theory; the unified UML modeling language and agent-oriented
programming methodology for the implementation of a prototype of an agent
platform based on the use of formal methods for designing multi-threaded systems.

In the introduction of the dissertation, the relevance of the research topic is
substantiated, the connection of the work with scientific topics is indicated, the
purpose and tasks of the research are formulated, the object, subject and methods of
the research are defined, the scientific novelty and practical significance of the
obtained results are shown, information is given about practical use, personal
contribution of the acquirer, approbation of research results and their coverage in

publications.
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In the first section of the dissertation, an analysis of information search and
monitoring systems, approaches to their solution, and an analysis of the
shortcomings of the existing thematic search apparatus were carried out. Problems
that have not yet been solved at the moment and are relevant from the point of view
of analysis and increasing the efficiency of business decision-making are
highlighted. The direction of increasing the efficiency of decision-making support
processes due to the collection of relevant data in the web space has been
determined. The existing methods and means of an integrated approach to the
implementation of the web space data search process based on intelligent
technologies are considered. The most popular and widely used programming
paradigms are analyzed. In this work, it is proposed to use an agent architecture
when designing a monitoring system. This is due to its advantages over other
approaches. The directions of research are chosen, the main tasks of the dissertation
work are set.

In the second chapter of the dissertation, the theoretical foundations of
improving the efficiency of business decision-making by developing multi-agent
models and methods of collecting and extracting business information in the web
space are formed. The use of the mathematical apparatus of algebra of finite
predicates is substantiated, the models of search, extraction and retrieval of
information based on the use of a comparative model are developed. The concept of
collecting and extracting business information based on the use of multi-agent
systems is considered. The agent platform is the basic tool for creating intelligent
multi-agent systems, which allows you to create, destroy, interpret, launch and move
agents. The main functions of agent platforms are: organization of agent interaction;
transmission of messages within the platform and between different platforms;
support of ontologies; management of agents, their life cycles; search for agents and
data about them within the system; ensuring the safety of agents. The
methodological basis for creating an agent platform is determined by the MASIF
(Mobile Agent System Interoperability Facility) and FIPA (Foundation of Physical
Intelligent Agents) standards. The paper proposes the use of FIPA standards, which
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provide basic definitions of the concepts of agent communication. The basis of the
multi-agent approach is the concept of a software agent, which is implemented and
functions as an independent specialized computer program or an element of artificial
intelligence. The use of software agents allows you to support and improve the
business decision-making process. The following new scientific results were
obtained on the basis of the research carried out, reflected in this section: a
comprehensive approach to the implementation of the process of data collection of
the web space based on intelligent technologies was formed; the business
information extraction model has been improved.

In the third chapter, the methods of searching and collecting business
information are improved by using the method of comparative identification to build
a model for assessing the relevance of a web page and a multi-agent model of
directed search, which provides the opportunity to search for information resources
based on the principle of usefulness for decision-making. In general, the developed
methods of extracting business information are based on the use of a multi-agent
approach and a formal architecture of an agent based on a comparative mental model
for searching and collecting data in the web space, which provides a comprehensive
approach to solving the problems of collecting business information, allowing to
make reasonable business decisions. This approach allows you to ensure the
completeness and relevance of commercial information obtained from the web
space, which increases the efficiency of business decision-making. The research of
this section made it possible to obtain the following results: the model of
interpretation of incomplete contradictory information obtained by collecting and
extracting it in the web space was further developed.

The fourth chapter of the dissertation presents the main results regarding the
development of information technology for the collection and extraction of business
information based on the proposed method and the developed models for the
extraction, interpretation and evaluation of data contained in the web space through
the implementation of a multi-agent data processing model. Based on the analysis

of the existing approaches to the design of agent-oriented software systems and the
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specifications of the standards of multi-agent systems, the approaches for building
the architecture of the agent platform and the corresponding requirements were
selected. The above requirements determine the choice of information system
implementation technologies. In this work, a prototype of an agent platform for the
implementation of multi-threaded systems in various subject areas has been
developed. The paper presents the results of experiments that prove the efficiency
of the proposed models. The analysis of the research results showed that the
developed method and developed models based on information technology, unlike
the existing ones, provide an opportunity to find and collect information that is useful
for business, taking into account the semantics of the content of web resources,
excluding duplicates and assessing completeness and data reliability. According to
the studies of this section, the following results were obtained: a specification of
software requirements was created; software components of the server part of the
software system were developed, which allows data extraction from virtual trading
platforms; conducted experiments on the suitability of the agent platform for solving
the task of collecting and extracting business information; testing of the developed
software components was carried out and their effectiveness for the implementation
of multi-agent data processing was proven.

The dissertation work was carried out within the framework of research
works: "Creation of models and methods of collection and automated processing of
business information in the web space”, N 0119U002556; "Development of methods
for monitoring actual data in organizational management systems" N 0121U108870,
in which the author participated as an executor of individual stages.

The scientific novelty of the obtained results is as follows:

- The model of business information extraction has received further
development due to the introduction of predicates of equivalence of the content of
business information, which allows attracting loosely structured text information to
ensure completeness of data.

- The model for the interpretation of incomplete contradictory heterogeneous

data and duplicated data has received further development, which, unlike the
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existing ones, combines statistical methods and an integral assessment of the quality
of the received data, which allows to increase the efficiency of data processing and
reduce the dependence on the subjectivity of expert assessments.

- The information technology of multi-agent collection of business
information in the distributed information space has been improved, which allows
extraction of relevant data in real time based on the use of the algebra of finite
predicates and a complex of reference models of data collection.

Keywords: information technology, web-monitoring, multi-agent system, data

retrieval and extraction.
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