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Supporting foresight using textual analytics for semistructural data.

Pedepar (YKp.)

Jucepranis Ha 31006yTTs HAYKOBOTO CTYIEHS KaHAuAaTa TeXHIYHUX HaykK 3a crenianbHicTio 01.05.04 «CucteMHuUil aHani3 i Teopis
ONTAManpHUX pimeHb» (124-CucteMHnil aHaii3). — [HCTUTYT NPUKJIANHOTO CHUCTEMHOrO aHaslidy HallioHampbHOro TeXHiYHOro
yHiBepcuTeTy YKpainu “KuiBcbkuil nositTexHiuHuil iHcTUTyT imeHi Irops Cikopcekoro”, Kuis, 2021. ¥ po60Ti npomnoHyeTbcs
po3rIsiiaTi Impolec nepenbdadeHHs 3 HasBHICTIO €1ab0 CTPYKTYpPOBaHUX NAHUX IiilicHO. PO3pobJjieHO CUCTeMHMH MigXim 1o
CyNpoBOAy Tpoliecy nependadyeHHs Ha OCHOBI 3aC06iB TEKCTOBOI aHAJIITUKYU 3 YOTHPHOX €TalliB, 5IKi 6e31epepBHO MTOBTOPIOIOTHCS
Ha BCbOMY JKUTTEBOMY LMKJi NependadeHHs, a Moro pesysbTaTd BUKOPHCTOBYIOTbCS NOBTOPHO B paMKax BCiX iHIMX ceciit
CyIpoBOZly IMpolleciB Iepend6ayeHHs. Ha mnepuioMy eTami BHU3HAYAIOTbCSl MOAENi, MeTogu i ix MeTajaHi, sIKi OyZyThb
BUKOPHUCTOBYBATUCS [JIs1 TOJAHHS MTPeAMETHOI 06sacTi. BBoguThes iHpopMaliiiiHa MoJiesnb IIpoliecy nepenbdadyeHHs, iHTerpoBaHi
MOKa3HUKU iH(POPMOBAHOCTI. be3rnepepBHO PO3PaxOBYIOThCS i aHaIi3yIOTbCSl MOKa3HMUKU iHPopmoBaHOcTi. Ha gpyromy etarmi
BBOJUTBHCS 1 3aCTOCOBYETLCS MOJENb i NPUIAOMHM BWUJIYYEHHS 3HAHb 3 TEKCTIB IPUPOAHOI0 MOBOWO. Po3risgHyTo cuTyauii
KOHQJIKTIB 3HaHb i NpUlOMU [0 iX ycyHeHHs. Ha TpeTboMy eTami BBOOUTHCS iH(pOpMallifiHa MOJEJb CYIPOBOJY IPOLECY
nepenbadyeHHs, BXigHI / BUXigHI JaHi, anropuTMm, SIKMN peasidye mopesnb. Ha 4yeTBepToMy eTami NMPOBOAMTHCS afamnTariis i
MaciiTabyBaHHSI CHCTEMHOTO IMiAXony. BHKOpPHUCTaHHS 3a3HAYEHOrO CHCTEMHOrO Mifxomdy 3abesredye 3MeHIIEHHS PECYpCiB,
HeOOXiHy AJig 3a0e3Ne4YeHHs JAaHUMM BHYTPIIIHIX MOJIPOLIECCOB, i MOKpaIlye SIKICTh MPOLECIB, @ caMe: MPHUCKOPIOE OOPOOKY
BXIJHUX [aHUX IIpOLeCy IepenbadeHHs, 3abe3ledye aHAIITUKIB i eKCHepTiB 3acobamMy MIBUJKOTO aHaji3y BXiTHUX OAHUX,
iHdpopmanieo B BUITIAI TOKa3HUKIB iHPOPMOBAHOCTI, 3abe3nedye MOBTOPHE BUKOPUCTAHHS 3[00YTHX 3HAHb Ta OTPUMAaHHUX
apredakTiB Ha BUXOi MOZEJIeH, AJITOPUTMIB i MiIXOAIB B HACTYMHUX Cecisix nependadeHHs. Kilo4oBi c0Ba: cUCTEeMHMIT aHaTi3,
METO/lOJIOrisl mepenbadyeHHs, TEKCTOBA aHaiiTuka, natural language processing, data mining, CynpoBOmXeHHSI NPOLECY
nepen6avyeHHs, CCHTUMEHT aHaJi3, MOKa3HUKU iHpOopMOBaHOCTI ependaueHHsl, iHpopmaliiiHa MOJesb, KOHLENTyaabHa MOJIEJb,
MOZesb BWIYYEHHS! 3HAaHb 3 TEKCTiB NPUPOIHOI MOBOI, KiacugikaTopy, CHMHTe3 NpaBus Kiacudikanii, meragaHi mnponecy

nepeznoadyeHHs.
Pedepar (aHri1.)

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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