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MOJEJII OUIHKA IHBECTHIIMHOI'O KJIIMATY JEPKABU
3A HEUITKOI BXIJJTHOI IH® OPMAIIIT

AHoTanig. OOrpyHTOBaHO HEOOXITHICTP BUKOPUCTAHHS TEOPil HEUITKO1 JIOTIKH JyIs
OI[IHIOBaHHS IHBECTULIITHOTO KJIIMATy JepXKaBU YU PErioHy. 3alpoNOHOBAHO JB1 HEUITKI MOl
OIIHIOBAHHS IHBECTHUIIMHOI MPUBAOIMBOCTI ITUX E€KOHOMIYHUX Cy0’ €KTiB. Po3risiHyTi Momeni
BpPaxOBYIOTh HEMOBHOTY NEPBUHHOI 1H(pOpMALIii PO 11 CyO’€KTH.

KurouoBi cioBa: iHBecTHLIMHUNA KIIMaT, MoOJenb, IHQopManis, ¢hopmanizaiis, HediTKa
JIOTIKA, JIHTBICTMYHA 3MiHHA, HEUITKAa MHO>KHUHA, HEUITKE YHCIIO.

Annotation. The necessity of the use of theory of fuzzy logic is grounded for the
evaluation of investment climate of the state or region. Two not clear models of evaluation of
investment attractiveness of these economic subjects are offered. The considered models take
into account incompleteness of primary information about these subjects.

Key words: investment climate, model, information, formalization, fuzzy logic,
linguistic variable, not clear great number, unclear number.

Beryn. IuBecTuiii € oAHUM 13 HalBaXKJIMBIIIUX YHHHUKIB 3pOCTaHHS €KOHOMIKU. Tomy
Ui 3a0€3MEeYeHHsS] €KOHOMIYHOTO 3pOCTaHHS JIep)KaBU Y PETIOHY HEOOXITHO CTUMYIIOBATH
IHBECTHIIII{H1 MpOLIeCH Ta YAOCKOHAJIIOBATH YIPABIIHHS IHBECTULINHOIO NISJIBHICTIO B MEXax
LUX FOCTIOAAPCHKUX OJTUHULb.

JlxepenamMu (iHaHCYBaHHS IHBECTHULIH B OCHOBHMM KamiTall MOXYTb OYyTH KpeauTu
0aHKIB, KOIITHU JEPXKABHOIO 1 MICLIEBUX OIOKETIB, MIANPUEMCTB 1 Oprasizaiiif, 1HO3eMHHX
IHBECTOpIB 1 HaceJieHHs Ta 1HIIL. SIK MOKa3ye MpakTUKa, JUIsl TOro, 1100 BUKOHATH TJIMOOKY
CTPYKTYpHY mepeOy10By EKOHOMIKH 13a0e3MeunTr cTabiibHe EKOHOMIYHE 3pOCTaHHs, B YKpaiHi
BJIACHUX JDKepesn (iHaHCYBaHHS I1HBECTUIIM HemocTaTHhO. [loTpiOHO 3amyuyaTu 1HO3EMHI
1HBECTHUIII1, 00CATH SAKUX, SK CBIIUYUTH CBITOBUM JOCBIM, 3JI€KATh BiJl IHBECTHI[IITHOTO KJIIMaTy B
KpaiHi. 3B1ICH OYEBUIHO, U0 €(PEKTUBHICTb PEryIIOBaHHS IHBECTHUIIHOO NISAJIBHICTIO JepKaBu
YU PETI0OHY 3aJICKUTh, 30KpeMa, 1 BiJi YMIHHS OI[IHUTHU iXHIM IHBECTUIIMHUI KJIMAaT, TOOTO Bix
BMIHHSI BU3HAUUTH PIBEHb IHBECTULIIHHOT NPUBAOIMBOCTI OKPEMHUX €KOHOMIYHHUX CYO’ €KTIB.

YkpaiHCHbKUMH 1 3aKOPAOHHUMH BUYCHUMHU PO3POOJICHA 3HAYHA KUTHKICTh METOJIUK OILIIHKH
IHBECTHI[IIIHOT cuTyallii, 10 CKJIaJaeThCs B PI3HUX KpaiHax 4yu perioHax onHiel aepxkasu. Lli
METOJMKH BIIPI3HIIOTHCA OJHA Bl OJHOI KUIBKICTIO aHATI30BAHMX MOKA3HUKIB 1 iX SKICHUMHU
XapaKTepUCTUKaMH, CIocoO0aMu BHOOpPY CaMMX IMOKAa3HHUKIB 1 METOJAAMM IXHBOI CTaTUCTUYHOL
00poOKH, anropuTMaMmH BIIaCHE OIIHIOBAHHS CaMOI0 IHBECTHUILIIMHOIO KJIIMATy pPO3IJISHYTOL
nepxaBu uu periony. IIpuuomy maiike Bl 13 HUX BUKOPUCTOBYIOTH JUUISl BUMIPIOBAHHS PIBHS
IHBECTUI[1IIHOT MpUBAOIUBOCTI EKOHOMIYHOIO Cy0’€KTa HIKaly MOPSAAKY Yd HailmMeHyBaHb [1],
TOOTO BUKOHYIOTh PAH)KUPYBAaHHS YU T'PYIYBAHHS PO3TJSHYTUX CyO’€KTIB 32 3HAYEHHSIM LIbOTO
piBHA. [lng rpynyBaHHsS y OUIBIIOCTI BUIAAKIB 3aCTOCOBYIOTH KJIACTEpHMH aHami3 [2], a g
paHXHpyBaHHS — OYAYIOTh IHTErpajibHi MOKa3HUKU [3].

OpHe 3 mepuux JOCIIIKEHb 3a I[i€10 TeMaTHKO Oyiao BUKOHaHO B 1969 p. cniBpoOiT-
Hukamu ["apBapacbkoi mkonu Oi3HeCy 1 IpyHTYBaJIoCs Ha OalbHUX €KCHEPTHUX OLIHKAaX TaKUX
YUHHUKIB: 3aKOHOJIaBYl YMOBH ISl IHO3€MHUX 1 HAI[IOHAJIbHUX 1HBECTOPIB, MOKIIMBICTH BUBO3Y
Karirany, CTIMKICTh Hal[lOHAJIbHOT BAJIIOTH, MOJITUYHA CUTYallsl, piIBEHb 1HQIIALI], MOXIUBICTh
BUKOPUCTAHHS HAI[IOHAJIBHOTO KamiTajqy. Xouya HaWMpOCTIIIMM CHOCOOOM THIIONOTII PIZHUX
KpaiH 4i PEerioHIB € pAaHKUPYBAHHSA 1X 3aJI€KHO Bl 3HAYCHHS OJHOTO M JICKUIBKOX MOKA3HHKIB,
10 XapaKTepU3yITh MOCHIKyBaHe siBule [4, ¢.97]. Tumnosoris IHBECTHIIIMHOTO KJIIMATy MPHU
TakoMy cIoco01 mojsirae y nudepenmiamii perioHiB abo Oe3mocepeHbO 3a MOKa3HUKAMH
1HBECTHIII, a00 3a JOMOMOTOI0 BITHOCHUX PO3PaXyHKOBHX IHICKCIB, MOOYIOBaHUX 3
ypaxyBaHHSIM 3HAYE€Hb LbOTO K MOKA3HMKA 110 KpaiHi B LIIOMY.

[ToniOHOIO 10 PO3IIISIHYTOI € METOAMKAa PEHTHUHIOBOI OLIHKMA IHBECTULINHOI MpHUBa0-



JUBOCT1 PETIOHIB, MOOyJqoBaHa Ha 0a3l y3arajJlbHEHUX IOKa3HMKIB, SIKI BPAaXxOBYIOTb UMM
KOMIUIEKC YMHHUKIB, 110 BIUTMBAIOTh HAa aKTUBHICTH 1HBEeCTOPIB. Hampukian, B po6oTi [5] moOy-
JIOBAHO KOMIUIEKCHMM MOKa3HMK Ha MIJCTaBl PEUTUHIOBUX OLIIHOK TaKUX KPUTEPIiiB: pIBEHb
€KOHOMIYHOTO PO3BUTKY pETiOHY, pIBEHb I1HBECTHUILIIIHOI 1HQPACTPYKTYpH, HemorpadiuyHa
XapaKTEepUCTHKA, PIBEHb PO3BUTKY PUHKOBUX BIAHOCHUH, CTYIiHb O€3MEKH IHBECTHUIIMHOT
JISIIBHOCTI.

B Vkpaini ogniero 3 mepmux moaiOHUX KOMIUIGKCHHUX METOJMK, sKa 0€3 CKIIaTHUX
00uMCIIeHb JJO3BOJISIE€ BpaXyBaTH JOCUTh 3HAUHY KIIbKICTh IOKa3HUKIB, € METOIMKA (POPMYBaHHS
IHTErpaJIbHOTO TOKa3HUKa Ha IIJCTaBl CyMyBaHHS PAHTOBUX 3HAY€Hb MOJIOHUX aHATITUYHHUX
MOKa3HUKIB: PIBEHb 3arajbHOTO PO3BUTKY pErioOHy, pIBEHb PO3BUTKY IHBECTHUIIIMHOL
1HQPACTPYKTYpH periony, nemorpagiuHa XapakTepUCTHKA PErioHy, pIBEHb PO3BUTKY PUHKOBHX
BITHOCHH 1 KOMEpLINHHOT 1HQPACTPYKTypHU DPErioHYy, pIBE€Hb KPUMIHOT'€HHMX, E€KOJOTIYHHUX Ta
IHITUX PU3HKIB [6, ¢.96-97].

CyTb pO3MISIHYTMX METOJIIB OLIHIOBaHHS IHBECTHUIIMHOIO KJIIMAaTy JIEp:KaBH YW PETIOHY
3BOJIUTHCS JI0 MOJI0JaHHS 0araToOBUMIPHOCTI 1 TOOYIOBU IHTErPAJbHOTO MMOKAa3HHUKA Ha IMiJCTaBl
CTaTUCTUYHUX Ta €KCIEPTHUX JAAHUX IPO BEIUUYMHU YACTKOBHUX MOKA3HUKIB. SIKIO SIK NEPBUHHY
1H(pOpMaLlil0 BUKOPUCTOBYBATH TUIbKU CTAaTUCTUYHI JJaHi, TO 3a JOIIOMOIOI0 PO3PaXyHKY OIJHHX
13 X y3arajJbHEHMUX MMOKA3HUKIB MOKHA OILIIHUTHU II€H KJIIMAaT Ha SIKUICh MOMEHT 4acy [7, ¢.88—
92], iHIIMX — 3MIHH, 110 BiAOYBAIOTHCS 3 HUM MIPOTATOM BHU3HAUEHOTO nepioay [8], a mie iHmux —
OJIHOYACHO OIIIHUTH SIK TepIe, Tak 1 Apyre [9]. Ane, sik Oylio BXXKe CKa3aHO, JUIsl OLIHKH PIBHS
IHBECTUI[IIIHOT NpPUBAOIMBOCTI OKPEMHUX EKOHOMIYHMX CYO’ €KTIB HEOOXiJHE BUKOPHUCTAHHS
excriepTHoi iHpopmauii. ToMmy Juist BUpIIEHHS LBOTO 3aBAAHHS, KPIM PO3IVIIHYTHX METOIUK,
3aJIe)KHO Bl HasIBHUX METPUUHUX YU HEMETPUYHHUX EKCHEPTHUX JAHUX MO>KHA CKOPUCTATHUCS
BIIIOBIAHUMHU JITOPUTMaMU NMOOYAOBH IHTETPAIbHOTO MOKAa3HKKA, K1 onucaHi B npausx [10] 1
[11].

Bukopucranus BKazaHMX METOJMK JO03BOJIMTH TOYHO OI[IHUTH IHBECTHUIIMHUN KIiMaT
Jiep’KaBU YU PETIOHY JIMILE 32 YMOBH JIOCTOBIPHOCTI 1 HOBHOTHU MEPBUHHOI 1H(pOpMaIIii PO CTaH
o0’exta nocniypkeHHs. OJHAaK BUKOHATH 11 YMOBU NPAKTHMYHO HEMOKJIHMBO. IIpuumH Takoro
CTaHy CIIpaB JIEKUTbKa.

OpHi€0 3 TOJOBHHUX Cepel LMX MPUYUH € CyO’ €KTUBHICTh €KCIEpTHOI iH(opmallii.
JlocHUTh 4acTo eKCIEpPTH 3rIaJKYIOTh YU CTUCKAIOTh PeajbHE PO3CIIOBAHHS PETIOHAIBHUX Xa-
pakTepucTuk. OcoOIMBO 1€ MOXKE MPOSIBUTHUCS MIPH ONMUTYBAaHHI eKcriepTiB MeTo oM [lenbdu.

He Bcs cratuctnuna iHdopMalis € moBHOO 1 JocToBipHOO. Hampukiazn, B po6oTi [2] sk
MEePBUHHI CTATUCTUYHI 3MIHHI, SKI XapaKTepU3yIOTh IHBECTHLIIMHUN KJIIMAaT B PEriOHax, cepel
IHITUX BUOpaHi MOKa3HUKHU: KUIBKICTh BUIBHUX pOOOYMX MICIb 1 piBeHb 0e3po0ITTs. AJie uepe3
npuxoBaHe 0e3poOITTs, CaMOCTIMHUN MOIIYK poOoTH OararbMma HE3aMHSATUMM, HENpPaBIUBICTh
BIJIOBIACH MpU ONUTYBaHHI, MOLIYK MIAIPUEMCTBAMH IPALIIBHUKIB HAa BUIbHI poO0yil MicIls 0e3
MMOCEPEHMIITBA CIYKOM 3alHATOCTI, 3HAYHI OOCSITH TIHHOBOI 3aMHATOCTI Ta IHIN MPUYUHU
3HAUEHHS BUIIEBKAa3aHMX IOKA3HUKIB HISIK HE MOXYTb OyTH NOCTOBIpHUMHU. MoOKHa HaBECTH
HII1 OPUKIaaM 1 IPUYUHHU, YOMY HE BCSl CTaTUCTUYHA 1H(OpMAIllis, 1[0 BUKOPUCTOBYETHCSA Y
HaBEJICHUX AJITOPUTMAX, € TIOBHOIO.

Kpim cy0’ekTUBHOCTI eKcriepTHOI iHpopMallii, BAKOPUCTaHHS ii JUIsl OLIIHIOBAHHS 1HBE-
CTUILIIMHOIO KJIIMaTy JEepXKaBU YM PErioHy Ma€ ¥ 1HIII HEeJONIKH. 30Kpema, HEHOJIKOM IbOTro
OIIHIOBAHHS TPYIOO €KCIEPTIB € ciaabka dopmaiizallis mboro mpoIecy.

[TominmmuTy OCTOBIPHICTH CTATUCTUYHOI 1HQOpMaLli Npo IHBECTULINHUN KiiMar
00’eKTa JTOCIIHKEHHSI MOXKHA 3a JOIOMOIOI0 PO3LIMPEHHS CTAaTUCTUYHOI 0a3u, 30UIbLIEHHS
KUIBKOCTI Ta MEPIOJUYHOCTI CTAaTUCTUYHUX OOCTEKEHb, BIPOBA/DKEHHS CydacHHX iH(opma-
HIHHUX TEXHOJIOTIM, ajie OCTATOYHO BUPIMIUTH IO TPOOJIEMy HEMOXKJIUBO. ToMy i OLIHIO-
BAaHHS pIBHS IHBECTULINHOT NMpUBAOIMBOCTI JEp’KaBU YW PETIOHY HEOOXIJH1 Taki METoIu 1
Mozenl, ki 6 MeHie 0a3yBaiucs Ha MaTeMaTHYHIA CTPOTrOCTI i TOYHOCTI, a OyJIM CIpsSMOBaHI
Ha OJIEpXaHHS SKICHMX 1 HaOMMKEHUX PO3B’SA3KIB IMOCTABIICHMX 3aBlaHb. Bkazani meroam i
MOJIENTI MOKHA PO3pOOUTH, BUKOPUCTABINU MJIsi IILOTO TEOPII0 HEUITKUX MHOXKHUH 1 HEYITKOL



MareMmatuku [12].

IlocranoBka 3aBaaHHs. O4eBHUJIHO, 110 3aCTOCYBAaHHS TOYHHMX AJITOPUTMIB /10 BHpI-
1meHHs. OyJb-SKOrO 3aBJaHHS, 30KpeMa OLIHIOBAHHS IHBECTULINHOTO KJIIMaTy JepXaBU YU
perioHy, Nnpud BHUKOPUCTaHHI HAOMMKEHMX BXIJHUX JJaHUX HE MOXE IPUBECTH JIO TOYHOTO
pe3ynbraty. s oOpoOku Takoi iHpopMmauii JOCUTh HEYITKHX (PO3MHUTHUX) aJrOPUTMIB, SKi
1o0y/10BaH1 3 BUKOPUCTAHHSAM TE€OPii HEUITKOT JIOTIKU. 3aCTOCYBaHHS Li€l TEOpii MPU BUPIILIEHHI
MEBHUX IpoOJieM Ie He O3Hayae NPUMHATTA Juiie HaOmmkeHux pimeHs. [IpakTuka nokasana,
10, HaJaro/KyHud HEeYiTKy Oa3y 3HaHb, MOKHA JOCSTTH TOYHOCTI MOJEJIOBAHHA, fKa HE
MOCTYIAETHCS CTPOTUM KUTBKICHUM CIIBBIIHOIIICHHSM.

MeTo10 1aH0i poOOTH € po3poOKa HEUITKMX MOJIEICH OIIHIOBAHHS 1HBECTHIIHHOTO KJIi-
MaTy JiepXaBU YM PETIOHY, SIKI BPaXOBYIOTh TOW (akT, 110 BXiJHA IHQOpMAaILisi € HaOINKEHOIO.
Jigs moOynoBH TakuX MOJEIEH CKOPHUCTAEMOCH TEOPIEI0 HEUITKOI JIOTIKM, sIKa JI03BOJISE
¢dbopmanizyBaTH puTaMaHHI LIbOMY IIPOLIECY BJIACTUBOCTI CY0 €KTUBHOCTI I HEBU3HAUYEHOCTI.

PesyabraTn. CiouaTKy po3riiiHEMO KOPOTKO CyTh THUX MOHAThH TEOPIi HEUITKO1 JIOTIKH, SIK1
OyIyTh BUKOPHCTOBYBATHUCH y TOMANBIINX BUKIAAKaX. OMHUM 3 TOJOBHUX MOHATH Ii€l Teopii €
niHrBicTMuHa 3MiHHa. Moro Bhepime BBiB y HaykoBumii o6ir Jlordi 3age [13]. 3HaueHHs el
3MIHHOI Ha3MBalOTh JIHIBICTUYHMMH TepMmamu. Hanpuknaza, JTIHIBICTUYHY 3MIHHY “‘CTYIIHB
0e3leKy 1HBECTULINHOT ALSUIBHOCTI” MOKHA BHM3HAUUTU TAaKUMM XapaKTepUCTHUKaMU (JIIHIBI-
CTUYHHUMHU T€PMAMHU): KpUTUUHUN, HU3bKUM, cepeliHii, BUCOKHil. ToOTO, JIIHIBICTUYHA 3MIHHA — 11€
3MIHHA, 3HAUYEHHS SIKO1 BU3HAYAIOTh yepe3 Habip BepOalbHUX (CIOBECHUX) XapaKTEPUCTUK JESIKOT
BJIACTUBOCTL. JIIHIBICTMYHI TE€pMHM MOXKHA BHMHAYUTH 4Yepe3 HEYITKl (PO3MHUTI, PO3ILUIMBYACTI)
MHO>KHHHU.

Ha nportuBary kiacuuHiil (4iTKii) Teopii MHOXUH, B SIKii Oy/Ib-SIKUH €IE€MEHT HaJIeXKHUTh
ab0 He HAJIEKUTh MHOXHHI, B T€OPli HEUITKMX MHOKHH €JIEMEHT MOKE HaJleaTH MHOKHHI Ha
MOJIOBUHY, HA YBEPTh, HA MIICTHAIIATH BIICOTKIB TOIIO. TOOTO, BBOAUTHCS (DYHKIIISI HAIEKHOCTI
u(x), AKa Juisi 4iTKOT MHOKHUHU MOXKE€ MPUUMATH TUIBKW JIBa 3HAYCHHS — HYJIb YU OJWH, a JUIs

HEYITKOI — JI0BUIbHE 3HadyeHHs 13 Biapiska [0, 1]. Heditky MHOXHMHY 4 BHM3HA4alOTh SIK CYKYII-
HICTh TIap BUILY

A={expp, (v ex M
ne X — yHiBepcallbHa MHOKMHA (0a30Ba 1Ikania),
M- (X) — QpyHKIiS HATEKHOCTI MHOKUHU 4.

OyHKIIIS HaJEXKHOCTI BU3HA4Ya€ Cy0’€KTUBHY Mipy BIIEBHEHOCTI €KCIEpTa y TOMY, IIO
3aJlaHe KOHKPETHE 3HaueHHs 0a30BO1 IIKAJIM BIANOBIA€ HEUITKIM MHOXUHI. Mipy Halle)KHOCTI
HE MOXXHA OTOTOXKHIOBAaTH 3 IMOBIPHICTIO, TOMY M0 HEBAOMa (YHKIISI PO3MOJIUTY, HEMAa€
MTOBTOPIOBAHOCTI €KCIIEPUMEHTIB. 3HadeHHs wLi€i (YHKIIT MOXYyTh OyTHM 3HAWAEHI1 TUIbKU 3a
JI0TIOMOTO10 ONUTYBAaHHSI €KCIEPTIB, iXHBOI'O IOCBINY Ta IHTYILII.

OyHKIIIS HaNEXHOCTI MOXe OyTH ITUCKPETHOI 4u HemepepBHOIo. Cepel HEUITKHX
MHOXMH 3 HENEepepBHUMHU (PYHKLIIMHM HAJIEKHOCT1 HAHOUIbLI MOMIMPEHUMHU B NPAKTUYHOMY
BUKOPHUCTAaHHI € HEUITKI YUCIIa.

Heuitkum ynciom HaszuBaroTh [14, ¢.8] HEUITKY MHOXHHY A, BU3HAUYEHY Ha MHOXKHHI
niiciux uucen R (yHiBepcambHa MHOXHMHAa X =R), (QyHKIIS HaJeXHOCTI SIKOi BUIYKIA 1
HOpMaJi3oBaHa, TOOTO

x<y<z= Iug(y)z mm(luz(x)-luz(z)) i Supﬂ;(x) =1.
xeX

Ha npaktuni ans 300paxeHHs] HEUITKUX YUCENl HaldacTille BUKOPUCTOBYIOTH (YHKI[IT
HAJIEKHOCT1 TPUKYTHOTO 4M Tpaneuienoaionoro tumy [15, ¢.102-104]. [na noOynoBu onHIET 3
MojieNiel 1HBECTULINHOT NpUBAOIMBOCTI €KOHOMIYHUX CYO’€KTIB MU CKOPUCTAa€EMOCH Tpare-
LI€M0/11I0HOI0 (POPMOIO HEUITKOTO 4yKciia. ToMy pO3riasiHEMO BUSHAUEHHS I[bOTO TOHSTTSL.

Tpanenienonionor0 (GOpPMOIO HEYITKOro uucia ¢ (HEBM3HAYEHOro IapaMerpa ¢ )
HA3MBAIOTh TaKy YETBIPKY YMCE:
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ne [Qo’qo} — HOCIH, a lg],q]J — AApo HewiTkoro yucina ¢ . Ilpudomy QyHKIis

HaJIS)KHOCT1 PO3PaX0OBYETHCS 32 GOPMYIIOI0
0,q < qo

-9

——O’q Sq<q1
-9,
H@=1 1454<q,

q

_q_ _

0

——q,59%4,
4,79,

0,q > 50 . 3)

IHTCpBaJ'I Ig]aq]J Ha3UWBarOTh OINTUMICTUYHOIO, a IHTCPBAJ [go’qo} — INECUMICTUYHOIO

OIIIHKOIO IMapamMeTpa ¢ .
Kpim BkazaHuX, Ha MPaKTUILl JOCUTh YaCTO BUKOPUCTOBYIOTh KBa3113BOHONOAIOHY (PYyHK-
1110 HAJIGKHOCTI HEYITKOTO MapameTrpa q , sIKa Ma€ BUTIIST:

2
,qu(Q):l/(l"'((q_b)/C))’ (4)
1€ ¢ — KOe(IlIEHT KOHLUEHTPALli-pO3TATyBaHHS (PYHKIIII;
b — xooparHaTa MakCUMyMY (QYHKIIT HAJIEKHOCTI ( J’n (b)=1).
q

[Tosnaunmo yepe3 X = x,,X,,...,X, TOKa3HUKH (KUIBKICHI 1 SIKICHI), SIKI BH3HA4YalOTh

IHBECTHUIIIHUI KJIIMaT JAep>kaBu 4yu perioHy. Toxal Hamle 3aBAaHHA OyJe MOJAraTu B HOLIYKY
¢dbyHKIII0HATBEHOTO BimoOpaxeHHs Buay X — S €[0, 1], ne S — KOMIUIEKCHUI MOKa3HHUK CTaHy
IHBECTHUI[IITHOTO KJIIMaTy, NMPUYOMY YMM OUIbLI€ 3HA4Y€HHA S, TUM IHBECTULIMHUN KIIMaT
“kpamuii”. ToOTO 3B’S30K MDK BXIIHUMHU TOKa3HUKAMHU 1 CTAHOM IHBECTHI[IHHOTO KIIMATy
10JIaMO CITIBBITHOIIICHHSIM

S = f(x,%,00x,). (5)

JIist OIIHKY JIHTBICTHYHHMX 3MIHHMX X,;, i=1,n 1 § BHUKOPHUCTOBYBAaTUMEMO SIKICHI
TEPMU 3 TAKUX TEPM-MHOKHUH:

A= a:- ) Cll-2 ,---,af"’} — TePM-MHOXKHMHA BXIAHOT 3MIHHOT X;, I = I,_n ;
D= {d, odad m} — TEPM-MHOKWHA BUXITHOT 3MIHHOT S ,
e af — p -u¥ JIHTBICTUYHHUI TE€PM 3MIHHOT X,;> P = 1,_](1 , 1= I,_n ,
d ; — J -Wil THTBICTHYHUH TepM 3MIiHHOT S .
Toni HeuiTKy 6a3y 3HaHb MOKHA NOJATH Yy BUIJIAJI CUCTEMU JIOTTYHUX BUCIIOBIIIOBAHb

tuny “AKINO — TOAL, IHAKIIE”, sKi NOB’A3yI0Th 3HaYEHHs BXIIHHMX 3MIHHUX X|,X,,...,X, 3

OJIHUM 13 MOKJIMBUX 3HAYEHb BUXOAY d ;» j =1,m . I3 Bukopucranusam onepauiii Y (AbO) it I

(TA) o cuctemy JIOTYHUX BUCIOBIOBaHb MOKHA 3allMCaTH TaKUM YKUHOM [15]:
LT n ' N
Y1 (x=a”)|>s=d,, j=Lm, (6)

p=1Li=1



i . . e -
ne (; — JIHTBICTUYHA OIIHKA BXIIHOI 3MIHHOI X; Y P -My PAIKY J-01 Iu3’FOHKIII1

MaTpulll 3HaHb, SKa BUOWPAETHCSA 13 BIAMOBITHOT TEPM-MHOKHHHU Ai, i=ln, j=lm,

r=1] B / ; — KUIBKICTb IIPAaBUJI, SIKi BA3HAYAIOTH 3HAYCHHS 3MIHHOI § = d I

Buxonsun 3 11p0T0, CHIBIAHOMIEHHIO (5) MOKHA MOCTAaBUTH Y BIAMOBIIHICTH CHCTEMY
JIOTIYHUX PIBHSIHB TAKOTO BUIY

ud”(x],xz,...,xn)z \I/[/\uaiip(xi)}, jzl,_m, (7)

d. . . . .
u ’(x],xz,...,xn) — (yHKIIS HAJEXKHOCTI BEKTOPA BXIJHUX 3MIHHUX X =X, X,,...,X

n
3HAYEHHIO BUXIAHOI 3MIHHOT S = d Lj=lm.
J

BuxopuctoByroun TEOpIl0O HEYITKUX MHOXHUH, OJIEP)KUMO TaKy MOJENb HEYITKOT
ampokcuMairii 00’exra [15]:

() _ o T
i (s)—max(n_llnu (xj)), j=lLm. (8)
p=LI; \ i=Ln
Jns popmanizariii JIHIBICTUYHUX TEPMIB MOXKHA B3ATH (DYHKIIIIO HaJIEKHOCTI BUdy (4).
TakuM 4MHOM, CHIBBIJHOLIEHHS (5), sIK€ BCTAHOBIIOE 3B’SI30K MDK BX1IHUMU 3MIHHUMHU
X, 1 BUXIIHOIO 3MIHHOIO §, MOxe OyTHM (opMani3oBaHO Yy BUIJISAAI HEYITKUX JIOTTUHUX

BUCJIOBIIIOBAHb, SKi IPYHTYIOTbCS HA MATpMIli 3HAHb. i MOTpiOHO MOOYIyBaTH Ha IiACTaBi
CTaTUCTHYHUX 1 €KCTIEPTHUX JaHUX.
Jljig BUpIIIEHHS TOCTaBJICHOTO 3aBJJaHHS MOYKHA TAKOK CKOPUCTATUCS HILIUM MIAXOI0M.
A.O.HenocekiH, aHali3yl0uu pU3UK OaHKPYTCTBA MIANPUEMCTBA, 3aMICTh 0a3U 3HAHb AJIs
KOXXHOTO TIEPBUHHOIO TIOKa3HMKAa Ha MIJACTaBl €KCIEPTHUX OILIHOK Oyaye ITSTh HEUYITKUX
MHO>HH, (DYHKI[IT HaJIeKHOCTI SIKUX € Tpanenieno1ioH1 Heuitki uncna Buny (3) [16]. ToOto, mis

KOXKHOT'O HEYITKOTO MOKa3HMKA y, BU3HAYAETBCS JIHIBICTHYHA 3MIHHA “PiBeHb MokasHuka x
13 BBEJICHHAM II'SITH HEYITKUX MiAMHOXHMH [ (i=15) mHoxuHH D(y,), ska € 00nactio
BH3HAYCHHSI [BOTO MOKasHUKa. Tyr D(y,) — He3JlYeHHa MHOXKHMHA TOYOK OCl JIIICHUX YHCel, a

BB, BS, B. B5 — HEYITKI MHOYKUHH, 5IK1 B 3aTAJIbHOMY TIEPETHHAIOTHCS 1 XapaKTEPU3YIOTh,
BIIMOBIIHO, “Ay€ HU3BKHI’, “HU3bKUN’, “cepemniii”’, “BUCOKMI~ 1 “mMyXe BHCOKHN piBEHb
IIOKa3HUKA Y, -

[loBHa MHOXXMHA CTaHiB A MIIPUEMCTBA pPO3JAUIEHA TaKOX Ha IT'SATh HEYITKUX
migMHOXHE 4, (i = 1,_5) , KOXKHIN 3 SKUX BiANOBigae QyHKIIS HAJIEKHOCTI y BUIJIA/I Tparmelie-
MOIOHOTO HEYITKOTO YHciia ﬁi(a]i,azi,a3i,a4i). V3aranpHeHMid TOKa3HUK S OyayeThecs 3a

dhopmyroro:
S = ZO&- Yi ’ (9)

e o =(ay* a2
Y, — aiiicHi 4ncna, po3paxoBaHi Ha IIACTaBI 3alPONOHOBAHOTO ABTOPOM AITOPHTMY 3

ypaxyBaHHSIM 1HGOpMaIIli Ipo Te, M0 MOYaTKOBI MOKA3HUKH — CTUMYJISITOPH YH JIECTUMYIIATOPH.
PosrnsHyTuil migxig Mo)KHa BHUKOPHUCTATH JJsl OIL[IHIOBAHHS CTaHy I1HBECTHULIIHOTO
KIIMaTy JepxkaBu ud perioHy. llpm I1bOMy MHOXUHY CTaHIB I1HBECTHIIMHOIO KIIMaTy



CKOHOMIYHOTO Cy0’€KTa MOXKHA PO3/UIMTH Ha TPH, II'STh 9H CIM HEUITKHX MAMHOXKUH A . AHa-

JI3YI0YM JTOCBIJ pI3HMX KBasliikaiiil JiHrBicTu4HOI 3MiHHOI “CTaH”, s NEepIIoro BUIAAKY
MOXXHa 3a7atu Halilp (QYHKUIH HaJeKHOCTI {/,t}, SKOMY BIANOBIZa€ TpiKa HEYITKUX

TpaneuienoaiOHuX Yuce {ﬁ} “moraHuil”, “cepenHiii” 1 “goOpuii”, TaAKUM YUHOM: ﬁ] = (0,0;

0,0; 0,2; 0,4), ﬁzz(o,z; 0,4; 0,6; 0,8), ﬁ; (0,6; 0,8; 1,0; 1,0). Y mpyromy BHIAAKy I1’sITh He-
YITKUX YHCell, K1 BIANOBIIAIOTh “KPUTHYHOMY , “moraHomy”’, ‘“3aloBuUIbHOMY’, “moOpomy” 1

“nyxe 100poMy” CTaHy IHBECTHUIIMHOTO KJIIMAaTy JI€p>KaBH YU PETIOHY, MOXKHA 33JaTH TaK: ﬁ =
(0,0; 0,0; 0,15; 0,25), ﬁ2 =(0,15; 0,25; 0,35; 0,45), ﬁ3= (0,35; 0,45; 0,55; 0,65), ﬁ4 =(0,55;
0,65; 0,75; 0,85), ﬁs =(0,75; 0,85; 1,0; 1,0).

JUis 3anmponOHOBAaHUX MoOJeNel KUIbKICTh 1 CKJIaJ NEpBUHHMX IIOKa3HUKIB HE Mae
CYTTEBOTO 3HauYeHHS. ToMy aHaJITUKU MOXYTh 3aCTOCOBYBAaTH LI MOJEJI IPU BUKOPHCTaHHI
HasBHOI B IXHbOMY pO3IMOpPSKEHHI 1HpopMalii, sika MojJaHa 3a JONOMOIOI0 3HAa4YeHb CTa-
TUCTUYHHX 1 EKCIIEPTHUX [TOKA3HUKIB.

BucnoBku. BukopucranHs HaOMMKEHUX BXIAHMX JaHUX IMPU OLIHIOBAHHI IHBECTH-
LIAHOTO KJIIMATy JIEp’KaBH YU PEriOHY HE MOXKE IPUBECTH O TOYHOrO pe3ynbrary. Kpim Toro,
HEJIOJIIKOM 1IbOTO OI[IHIOBAHHS TPW BUKOPUCTAHHI €KCIepTHOI 1HQopMamii € cialka
dbopmaizailis bOTO MPOIECy. 3aMpPONOHOBAHI METOIMKH OI[IHIOBAHHS 1HBECTHUIIHHOI MpUBab-
JIMBOCT1 €KOHOMIYHUX CYO’€KTIB J103BOJISIOTH 1MO30YTUCS LIMX HENOJIKIB. BOHU IpyHTYIOTHCS Ha
3aCTOCYBaHH1 Teopii Heuirkoi Joriku. IIpakTMuHe BHUKOPHUCTAHHS OpraHaMu JepKaBHOTO
YOPaBIIHHS PO3TISHYTHX MOJENEH JOMOMOXKE OUIBIII TOYHO OIIIHUTH IHBECTHUIIMHUN KIIMaT
JIep’KaBU YU PETIOHY 1 BUPOOUTH Taki pillIeHHs, sIK1 30UIbIIATh MPUILIUB 30BHINIHIX 1HBECTULIN
710 LIMX €KOHOMIYHHUX CYO’€KTIB.

PosrnsiHyTi B wi poOOTI 3ahaui €KOHOMIYHOI'O aHali3y BIAHOCATBCA 1O CIaOKo
CTPYKTYpPOBaHUX 3a/a4 eKoHOMIKH. [[oOymoBani MOJei OIIHIOBAHHS 1HBECTHIIHHOTO KJIIMATy
JIEp’KaBU UM PETI0HY BUKOPHUCTOBYIOTH BITHOCHO MPOCTI MOJIOKEHHS TEOPil HEUITKHMX MHOXHH 1
HEYITKOT MaTeMaTHKU. 3aCTOCYBaHHSI JJI BUPILIEHHS MOCTaBJIEHUX MPOOJIEM HEYITKUX MIp Ta
iHTerpanis [17] 103BOJIUT BUKOPUCTOBYBATH JUIsl IIbOTO INUPIIMN Jlalla30H €KCIEePTHOL
iH(bOpMaIlii 1 BMITH I1I€ TOYHIIIE OI[IHUTH CTaH 1HBECTUIIIMHOT MPUBAOIUBOCTI IMX EKOHOMIYHUX
cyO’€eKTiB.
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