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Pedepar:

1. ¥ nepuiomy po3znisi quceprauiiHoi po60TH IPOBOIUTECS aHali3 IPo6aeMy Ta CKIaLOBUX COLiaIbHOI Oe3IeKu.
[TpoBeneHo orysiy, iTepaTypHUX IPKEPeJ], Ta BUSIBJIEHO, 1110 pPiBeHb JOOPOOYTY HAaCeJIeHHS! SIBJISIETbCSI OJJHUM 3
KJIIOYOBUX CKJIAJOBUX COLiaJIbHOI 6€3IeKu. Y IpyromMy po3iji JucepTauiiHoi poOOTH IPUBOAUTLCS aHAIi3
MaTeMaTU4HOrO iHCTPYMEHTA OLiHIOBaHHSI 6€3[1€KOBOro PiBHSL. JIpyruil po3mis gucepTauiiiHol pobOTH CKIaA€ThCs
3 ['ATY NiApo3aisiB. Y nepuiomy migpo3ziii AeTasbHO PO3IJISIHYTO OCHOBHI TOHATTS TE€OPii HEYITKUX MHOKHH.
OCKIJIBKM B TAaHOMY JUCEPTALiHHOMY JOCJIIKEHH] 711 MAaTEMAaTUYHOTO MOJIEJIIOBAaHHS BUKOPUCTAHO IIPOrPaMHe

3ab6e3nedyeHHs Matlab, To y gpyromy ninpo3szini guceprauiiiHoi po60TH PO3IJISIHYTO OCHOBHI (DYHKIIii Hayle>KHOCTI,



sKi goctynHi y goparky Fuzzy LogicDesigner (FLD) nporpamHoro 3abesnedeHHs Matlab. B nanomy nigposmini
[10/1a€ThCA SIK rpadpiuHe mpe CcTaBieHHs Tak i aHATITUYHUI BUTJIS] BinnoBigHUX QYHKIIN HANEXKHOCTI. Y TpeTboMy
niApo3aisi Ipyroro po3ziny auceprauiiiHoi pob0TH pO3IJIsIHYTO OCHOBHI orlepallii Haf, HeUiTKUMU MHOKUHAMU. JIis
6i71bIl HAOYHOCTI BiATIOBiIHI onepalii HaJ HEYiTKUMY MHOXMHAMU [TOJAIOTLCS i B rpaiyHOMY NPECTaBIEHH. Y
4eTBEPTOMY HipO3Iii APyroro po3niny AucepTaliliHoi po60TH PO3IJISIHYTO OCHOBHI €Tay HediTKOTO JIOTiYHOTO
BUBO#Y. Y BUNaAKy eTany aedasudikauii BignosinHi metoau nedasudikauii nogaHi sk B rpadivHOMY Tak i B
aQHaJIITUYHOMY BUIJISIAL. Y ISITOMY MiZpO3Misi 4pyroro po3niny AUcepTauiiiHoi po60TU pO3IJISIHYTO OCHOBHI
aJITOPUTMU HEYIiTKOTO JIOTIYHOTrO BUBOAY. [l 6i1b110i HAOUHOCTI €Tany HEeYiTKOro JIOTiYHOTO BUBOAY IJ1s1 KOXKHOI 3
POBIJISIHYTUX aJATOPUTMIB I10faHo i B rpadgiuHomy Burisai. TpeTiit po3nin quceprauifiHoro goCIiIKeHHs
CKJIaJIa€ThCs 3 YOTUPHOX MiAPO31isiB. ¥ KOKHOMY MipO3[isiB feTaJbHO ONUCAHO METOJ, i aJITOPUTM 1100Y10BU
HEYiTKOTrO JIOTiYHOT0 BUBOAY [J1s1 BUBHAUEHHSI PiBHA BiZITIOBIIHOrO acneKTy Jo6po0yTy HaceleHHs. Y IePIIOMY
iIpo37ii TPeThOro po3iny AeTalbHO OMMCAHO aJITOPUTM MOOYL0BYU CTPYKTYpH FIS-nepesa 17151 BUBHAUE€HHS PiBHS
€KOHOMIYHOro Jo6po0yTy HacesieHHs YKpaiHu y NOPiBHSIHHI 3 KpaiHamu-4sneHamu Oprasisalii eKOHOMiYHOTro
CIiBpOOITHUIITBA Ta PO3BUTKY. [lobynoBaHe FIS-nepeBo ckiagaeTocs 3 4 cucrem HediTkoro BuBoay (CHB), a came 3
CHB «Jloxin» (yucTte 6araTCTBO JOMOTOCIIOIAPCTB Ta L0Xif Ha aymy HacesneHHs), 3 CHB «Kutno»(KinbpKicTs KiMHAT
Ha OJIHy 0c00y, BUTPATH Ha >KUTJIO Ta )XUTJIO 3 6a30BUMM 3py4yHOCTIME) Ta 3 CHB «PoboTay (3aliHATICTh HaCEJIeHHS
Ta piBeHb JJOBrOTpPUBAJIOro 6e3poobirTTs). BuxinHi nani ganux CHB cayryioTs BXigHuMu ganumu 11t HactynHoro CHB
«EKOHOMIYHI iHAMKATOPI» HA BUXOZ] IKOTO OTPUMYEMO PiBEHb EKOHOMIUYHOTO 10OPOOYTY HaceseHHs YKpaiHu y
nopiBHAHHI 3 KpaiHamu-wieHam OECP. Y npyromy mnigposmisi TpeTboro po3giny 4eTaabHO ONMCAaHO aJlOPUTM
nobynoBu cTpyKTypu FIS-nepesa nsis BU3HaUeHHs PiBHS COLliajIbHOTO JOOPOOYTY HaceseHHs YKpaiHy y OpiBHSHHI
3 KpaiHamu-useHamu Opratisallii eKOHOMIYHOro CriBpo6iTHULITBA Ta PO3BUTKY. [TobynoBaHe FIS-nepeBo
cxiagaetses 3 9 CHB, a came 3 CHB «OcBiTa» (piBeHb OCBiTH HACEJIEHHS], HABUYKM CTYLEHTIB Ta OUiKyBaHa
TpuBasicTs HaByaHHS), 3 CHB «310poB's» (oyikyBaHa TPUBAJICTb XUTTS, CAMOOLiHKA 3[JOPOB’S — BiJICOTOK JIIOJIE,
sIKi OL[iHMJIM CBOE 310POB’s SIK ,Xopolie” abo ,ayxe xopoiue”), 3 CHB «besnexa» (ymucHe B6uBcTtBoHa 100 Tuc. 0cCib.
Ta «HACKIJIbKY GE3IEYHO JIIOM NI0YYBaIOThCS, TYJISI0YM Ha0AuHILI BHOYI»). HactynHi CHB («I'pomaga», «Y4acTs y
CYCITiJIBHOMY JKUTTI» Ta « 3aJ0BOJIEHICTb KUTTSIM») MAIOTh IIPOCTIilly CTPYKTYPY, HiX Ti, 0 6YJIM PO3IJISIHYTI
panime. Jani CHB cknamaoTbcs 3 OIHOTO BXiITHOTO ITOKa3HUKA, BiATIOBIIHO: «BillCOTOK JI0ONEH, SIKi MAlOTh POIUYIB i
3HANlOMUX, JI0 KOTO MOXYTb 3BEPHYTHUCS B pasi NOTpebu», «SIBKa Ha OCTaHHIX BUOOPax», «3a10BOJIEHICTb KUTTSIMY.
B manomy migpo3zisi 3aliponoHOBaHO HACTYIHE IPYIYBAaHHS BUIIe3a3HaYeHUx ingukaropis: CHB «Ba3osi notpebu
17151 XutTs» (ckinanaersest 3 CHB «OcBita», «3m0poB’s» Ta «besneka») Ta CHB «['pomanchki Ta conjianbHi 3B'13KM»
(cknapaerscs 3 CHB «I'pomagnay, «Y4yacTb y CyCHiIbHOMY KUTTI» Ta «3a0BOJIEHICTb XXUTTIM»). BuxinHi nani ganux
CHB cayryioTs BXigHuMu ganumu 11 HactynHoi CHB «CouianbHi iHIMKAaTOPi» HA BUXOi IKOTO OTPUMYEMO PiBEHb
COLiaJIbHOTO JOOPOOYTY HacesleHHs YKpaiHu y NopiBHSHHI 3 KpaiHamu-uneHam OECP. Y TpeTbomy nigpo3saini
TPEeThOTO PO3LiTY ONKUCAHO aJITOPUTM IOOYIOBU CUCTEMU HEYITKOrO BUBOJY, SIKa OLiHIOE €KOJIOTIYHUM [0OpOOYT
Ykpainu y nopiHsiHHi 3 kpaiHamu-uneHamu OECP. B nopaneiiomMy faHa cucTeMa HEYiTKOTO BUBOJLy TaKOX Oyjie
enemeHTOM FIS-nepeBa, Ta BUCTynaTMMe BXiJHUM MapaMeTpoM 1151 ocTaHHbOi CHB, ska po3ryisiHyTa B JaHOMY
IOCTiIKeHHi. Y yeTBepTOMy MiZpO3Aii TpeTboro po3ainy nodynoBaHo cTpykrypy FIS-nmepeBa, sika ckianaeTscs 3
ycix Bumesraganux CHB Ta MiCTUTbh HOBY CHCTEMY HEUiTKOTO BUBOJY, sIKa OlliHIOE OOPOOYT HacesleHHs YKpaiHu y
nopiBHSHHI 3 KpaiHamu-uneHamu OECP. 3arasom no6ygoBaHa Mofiesb ckiaafaetscs 3 15 CHB Ta 3 307 HeuiTkux
JIoTiuHMX npaBuil. Ha Buxoii 3a 1ONOMOroo no6ynoBaHoI MOl OTPUMYEMO pPiBEHb TOOGPOOYTY HACEIEHHS

Ykpainu y nopiBHsgHHi 3 KpaiHamu-4ieHamu OECP.

2. The first chapter of the thesis analyses the problem and components of social security. A literature review was
conducted and it was found that the level of well-being of the population is one of the key components of social
security. The second section of the thesis analyses the mathematical tool for assessing the level of security. The
second section of the thesis consists of five subsections. The first subsection describes in detail the basic concepts
of fuzzy set theory. Since Matlab software is used for mathematical modelling in this thesis, the second subsection
of the thesis discusses the basic membership functions available in the Fuzzy Logic Designer (FLD) application of
Matlab software. This subsection provides both a graphical representation and an analytical view of the



corresponding membership functions. In the third subsection of the second chapter of the thesis, the basic
operations on fuzzy sets are considered. For greater clarity, the corresponding operations on fuzzy sets are also
presented in a graphical representation. In the fourth subsection of the second chapter of the thesis, the main
stages of fuzzy inference are considered. In the case of the defuzzification stage, the relevant defuzzification
methods are presented both in graphical and analytical form. In the fifth subsection of the second chapter of the
thesis, the main algorithms of fuzzy inference are considered. For greater clarity, the stages of FIS for each of the
considered algorithms are also presented in graphical form. The third chapter of the dissertation consists of four
subsections. Each subsection describes in detail the method and algorithm for constructing fuzzy inferenceto
determine the level of the relevant aspect of the population's well-being. The first subsection of the third section
describes in detail the algorithm for building the FIS-tree structure to determine the level of economic well-being
of the population of Ukraine in comparison with the member countries of the Organisation for Economic Co-
operation and Development (OECD). The constructed FIS-tree consists of 4 fuzzy inference systems (FIS), namely,
Income (net household wealth and per capita income), Housing (number of rooms per person, housing costs and
housing with basic facilities) and Job (employment and long-term unemployment). The output of these FIS serves
as input for the next FIS, the Economic Indicators, which provides the level of economic well-being of the
Ukrainian population in comparison with OECD countries. The second subsection of the third section describes in
detail the algorithm for building the structure of the FIS-tree to determine the level of social well-being of the
population of Ukraine in comparison with the member countries of the OECD. The constructed FIS-tree consists
of 9 FIS, namely the FIS Education (level of education of the population, students' skills and expected duration of
study), the FIS Health (life expectancy, self-reported health - the percentage of people who rated their health as
“good” or “very good”), the FIS Security (homiciderate and feeling safewalkingaloneatnight). The next FIS
(Community, Civicengagement, and Life Satisfaction) have a simpler structure than those discussed earlier. These
FIS consist of one input indicator, respectively: quality of supportnetwork, voterturnout, life satisfaction. In this
subsection, the following grouping of the above indicators is proposed: FIS Basic needs for living (consisting of the
FIS Education, Health and Security) and the FIS Public and social relations(consisting of the FIS community,
civicengagement and life satisfaction). The output of these FIS serves as input for the next FIS, Social Indicators,
which provides the level of social well-being of the Ukrainian population in comparison with OECD countries. The
third subsection of the third chapter describes the algorithm for building a FIS that assesses Ukraine's
environmental well-being in comparison with OECD countries. In the future, this FIS will also be an element of the
FIS-tree, and will serve as an input parameter for the last FIS considered in this study. In the fourth subsection of
the third chapter, the structure of the FIS-tree is built, which consists of all the above-mentioned FIS and contains
a new FIS that assesses the well-being of the Ukrainian population in comparison with OECD countries. In total,
the built model consists of 15 FIS and 307 fuzzy logic rules. The output of the model is the level of well-being of the
population of Ukraine in comparison with the OECD member countries.
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