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QHAJIITUKU.

2. Supporting foresight using textual analytics for semistructural data.

Pedepar:

1. Inceprarnis Ha 30,00YTTSI HAYKOBOT'O CTYII€HS KAaHJUJATa TEXHIYHUX HayK 3a creujanbHicTio 01.05.04 «CucremMHuuit
aHaJli3 i Teopisl oNTUMaIbHUX pilleHb» (124-CrucTeMHNI aHai3). — IHCTUTYT IPUKJIAAHOTO CUCTEMHOIO aHali3y
HanionanpHoro rexxiuHoro yHiBepcurery YKpainu “KuiBcbkuil nositexHiyHuil iHcTuTyT iMeHi [ropst Cikopcekoro”,
Kuis, 2021. ¥ po60oTi IponoHyeThCs PO3IJISAaTU Npoliec nependadyeHHs 3 HasIBHICTIO €1ab0 CTPYKTYPOBaHUX JaHUX
1inicHo. Po3po6sieHo CUCTEMHUI MifXiN 4O CYyIIPOBOAY IIpoLecy NepefdadeHHs] Ha OCHOBI 3aC00iB TEKCTOBOI
QHAJITHKY 3 YOTUPLOX €TalliB, sIKi 6€311epepBHO OBTOPIOIOTHCSI HA BCbOMY JKUTTEBOMY LIMKJIi IepeioaveHHsl, a 10ro

Pe3yJIbTaTy BUKOPUCTOBYIOTHCS [IOBTOPHO B PaMKax BCix iHIIKX cecili cynpoBofy npotiecis nepenbavyeHHs. Ha



NepLUIOMY eTarli BU3Ha4aloThCsl MOZeli, METOAM 1 iX MeTafiaHi, sIKi OyayTh BUKOPUCTOBYBATUCS 1JIs TOJAHHS
npegMeTHOI obsacTi. BBogutecs indopmauiiiHa Mozess polecy rnependadeHHs, iHTerpoBaHi OKa3HUKU
iHopmoBaHoCTi. Be3nepepBHO PO3paxOBYIOTHCS i aHAMI3YIOThCSI TOKa3HUKM iHopMoBaHoCTi. Ha gpyromy eramni
BBOJIUTBCS 1 3aCTOCOBYETHCSI MOZEJIb i IPUIIOMU BUTYYEHHSI 3HaHb 3 TEKCTIB IPUPOJIHOIO MOBOIO. PO3IJISIHYTO
cuTyalii KOHQIIIKTIB 3HaHb i IpUOMU [0 iX ycyHeHHs. Ha TpeTboMy eTamni BBOAUThCS iHPopmMalliliHa MOJEb
CYIIpOBOAY Ipoliecy repenbdadeHHs, BXilHi / BUXiTHI [aHi, aJirOPUTM, KU peasidye mozesb. Ha yeTBepTomy eTani
IIPOBOAUTBLCS afanTallis i MacmTabyBaHHSI CUCTEMHOTO MiixoAy. BUKOprCTaHHS 3a3HAY€HOTO CUCTEMHOTO MiXOy
3abe3evye 3MEHIIEHHS pecypciB, HEOOXiIHY 1J1s 3a6e3M1eYeHHs JaHUMU BHYTPIlIHIX OAIIPOLECCOB, i oKpaliye
SKICTb IIPOIIECIB, a caMme: IIPUCKOPIOE OOPOOKY BXiIHUX IaHUX NpoLecy repenbdadeHHs, 3abe3neyye aHaJITUKIB i
€KCIEePTiB 3acobaMy MIBUJIKOTO aHaJIi3y BXiJHUX AaHUX, iHpopMallielo B BUTJIALi I0OKa3HUKIB iHHOPMOBAHOCTI,
3abe3nevye OBTOPHE BUKOPUCTAHHS 3100yTHX 3HaHb Ta OTPUMaHUX apTedaKTiB Ha BUXOMi MOJieJeil, aITOPUTMIB i
IiAXO0[iB B HACTYIIHUX CECisxX nepenbdadeHHs. Kito4oBi c710Ba: CUCTEMHUI aHAaJIi3, METOZ0JIOTiS NepenoadyeHHs,
TEKCTOBA aHaJliTHKa, natural language processing, data mining, cynnpoBoJkeHHs IIpoliecy nependadyeHHs,
CEHTUMMEHT aHaJli3, TOKa3HUKY iHPOPMOBaHOCTI nepenbdadyeHHs, iHpopmalliliHa MOJesIb, KOHLIENTyabHa MOJEb,
MOJIeJIb BUIy4Y€HHS 3HaHb 3 TEKCTiB IPUPOAHOI0 MOBOIO, KiIacugikaTopy, CUHTe3 ITpaBuil Kiacugikallii, MeTagaHi
npolecy nepenoayeHHs.

2. The paper proposes to review the process of foresight with the presence of semistructured data as a whole,
gradually reducing uncertainty, moving from the start of the study to the desired future. To implement the
proposed concept, a systematic approach to the support of the foresight process based on textual analytics, which
is the most modern and most powerful tool for the analysis of semistructured data written in natural language. The
system approach consists of four stages which are continuously repeated throughout the life cycle of foresight,
and its results are reused in all other foresight sessions. In the first stage, the subject area is studied, the features
to the desired future are analysed, the models, methods and their metadata are determined. The conceptual model
of support of the foresight process is determined. An idea of the process of foresight and the horizon of foresight
is formed. Factors of growth and reduction of uncertainty on the way to the forecast horizon are determined. An
information model of the foresight process is introduced - the representation of subject areas using the set-
theoretic concept of general systems theory. Restrictions on information model connections are introduced,
options for presenting knowledge in the form of a hierarchical classifier or ontology are considered, and
advantages and disadvantages are outlined. The concept of the existence of knowledge in time is considered.
Integrated time-dependent awareness indicators have been introduced to measure changes in the knowledge base
over time and / or depending on the amount of new knowledge. New knowledge is registered as classified
metadata according to developed classifiers. Awareness indicators are constantly calculated and analyzed during
the foresight process. At the second stage of the system approach the model and approach of extraction of
knowledge from texts in natural language is introduced and applied. The work modifies the general model of
extracting facts from texts in natural language to meet the requirements of extracting metadata information model
of foresight, introducing universal lexical templates-restrictions to compile more powerful rules for extracting
metadata. At the third stage of the system approach the information model of support of the foresight process is
introduced, classes of input data are defined. At the fourth stage of the system approach, the semistructured data
processing modules are adapted and scaled as a part of the foresight process support system. A number of cases
show the application of a systematic approach to support the foresight process with the presence of
semistructured data using textual analytics. The developed system approach is applied throughout the life cycle of
the foresight session. Artifacts created at the end of the support process (classifiers, lexical restrictions, rules,
knowledge) can be used in subsequent and new foresight sessions. Introduced system approach reduces the
resources to provide data in the internal subprocesses of the system and improves the quality of processes,
including: speeds up the processing of input data about foresight process, provides analysts and experts with tools
for rapid analysis of input data, information on the progress in the form of awareness indicators, provides reuse of
acquired knowledge and artifacts at the output of models, algorithms and approaches in subsequent foresight
sessions. Number of practical cases confirmed the effectiveness, efficiency, scale of the proposed concept, saving



the integrity of the foresight process, during the involvement of the proposed system approach. Keywords:
systems analysis, foresight methodology, text analytics, natural language processing, data mining, foresight
process support, sentiment analysis, foresight awareness indicators, information model, conceptual model, model
of knowledge extraction from texts in natural language, classifiers, synthesis of classification rules, foresight
process metadata.
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