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HEPEAMOBA

CyyacHUil PO3BHTOK HAIIOHAJIBHOI E€KOHOMIKH IIOB'SI3aHUN 3 TIMOOKHMH
CTPYKTYpPHUMH TEPETBOPEHHSIMU y BCIX cdepax CyCHUIBHOTO  KUTTS,
TpaHchopMalli€ro roCOAAPCHKOr0 KOMITIEKCY YKpaiHu, 3A1MCHEHHSIM €(eKTUBHOI
perioHanbHOT TOMTHUKA. OJHUM 3 HaWBaXJIUBIMIMX 3aBJaHb IHOTO IIPOIIECY
3AJIMIIAETHCS MONIYK PallilOHAIbHUX METO/IB 1 CIIOCO0IB aKTHUBI3allli pO3BUTKY BCIX
BUJIIB JISUTBHOCTI, JUIS SIKUX ICHYIOTh HEOOXI1JIHI YMOBH 1 SIK1 11O CBOiM COIllaJIbHIN
PE3yIBTATUBHOCTI Ta EKOHOMIYHIH Bi/i/Iadi MOXYTh CKJIACTH T1JIHY KOHKYPECHIIIIO Ha
CBITOBOMY PHHKY.

3a migcymkamu 2014-2015 pokiB ekoHOMIKa YKpaiHu (haKTUYHO 3HAXOAUIIACH
B cTrarHanii. ¥ BcecBITHbOMY €KOHOMIYHOMY IIPOTHO31, SIKHI TOTYETHCS 332 Y4aCTIO
MiXHapOJHOTO BallOTHOrO (OHY Ta IHIIMX MDKHApOJHHUX (DIHAHCOBHUX
oprasizailiif, 3a3Ha4€Ho, 10 NaJIHHSA eKOHOMIKK YKpainu B 2016 pori ovikyeThCs
Ha piBH1 3%. Takoxx MB® nporuo3ye piuny iHdusiio Ha piBHi 21%. MixuapoaHi
eKCTIEPTH MiAKPECTUIIH, 1110 HUHIIIHSI €KOHOMIYHA CUTYaIlisl 00yMOBJIEHA TOPIIITHIM
NaTiHHSIM EKOHOMIKH, SKE 3pOOMIO BIUIMB Ha BCl CEKTOPH >KUTTEMISIBLHOCTI
VYkpainu 1, B mepiy 4yepry, Ha Kypc I'pUBHI Ta 3pocTaHHs 1H}swLii. B Toi e yac,
YKpaiHChbKI TEHJIEHLII MOBTOPIOIOTh CHUTYAIll0, sIKa XapaKTepHa g BCIX KpaiH
CHJ. «Exonomiunuii nporHo3 s nepxkaB CHJ rpyHTyeTbcst Ha cepeaHbOMY
MOKa3HUKY TaJiHHS €KOHOMIK 110 2,6% 1 JBO3HAYHUX IMOKa3HHUKax 1HQIAID, -
M1KPECTIOI0Th €KCIIEPTH.

[Ipy 11bOMY HaAroJIOMIyEThCS, MO B OCTaHHI MIcAIll B YKpaiHi MOCTYIOBO
3'SIBISIOTHCST O3HAKM €KOHOMIYHOT cralimizamii. MikHapoaHui BamrOTHUN (OHI
IPOTHO3Y€E 3POCTAHHS €KOHOMIKM YKpainu 3a miacymkamu 2016 poky Ha piBHI 2%
npu iHGmsAuii B 10,6%. Cnig 3a3HaunTh, nporHo3 MB® BiamoBinae ouiHKam
Kabinery MinictpiB Ykpainu, siki Oynu oOHapoAyBaHI B paMkax (popmyBaHHS
OcHOBHUX HamnpsiMiB OrojKeTHOT moiTukd Ha 2016 pik. Ypsij uekae 3pocTaHHS
yKpaiHchKoi ekoHOMikH B 2016 portii Ha piBHI 2%, a iH}ALi0 - Ha piBHI 9%.

CyvacHHil cTaH €eKOHOMIKH YKpainu, pe)opMyBaHHS €KOHOMIYHHMX Bi1JIHOCHH,
MEPCTICKTUBH Ta TIEPEeBard Mpoliecy iHTerparii YKpaiHu y CBITOBE rOCIOIapCTBO
notpedye nependadeHHss MailOyTHHOTO, IPOTHO3YBaHHS MIEPCIIEKTUB PO3BUTKY. Bci
i Ta 1HOI OpoOJeMH €KOHOMIKM YKpaiHi BU3HAYaIOTh HEOOXIAHICTH PO3pOOKH,
OOTpYHTYBaHHSI Ta TPAKTUYHOTO 3aCTOCYBaHHS €()EKTUBHUX METOJIB iX
pPO3B’s13aHHS SIK B KOPOTKOCTPOKOBIM, TaK 1 B JOBTOCTPOKOBIHM nepcrekTuBi. Takum
YUHOM, PUHKOBY OPIEHTAIlII0 HAIlIOHATHHOI €KOHOMIKM TIOKJIHMKAaHI 3a0€3MeYnuTH



AKTYAIJIBHI ITPOBJIEMU ITPOI'HO3YBAHHA ITOBE/IIHKM CKJIAJTHNX
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BIJIMOBIAHI METOJOJIOTIi, 3aCHOBaHI Ha CY4YaCHMX KOHIICHIIISX JOCIIIKCHHS
CKJIQHUX EKOHOMIYHUX CHCTEeM, 1, MEpII 3a BCe, Ha METOJaX CHCTEeMHOTO
JOCIIIKEHHS 1 TPOTHO3yBaHHS COI1aIbHO-€KOHOMIYHUX MPOIIECIB.

VY moHorpadii po3risaaeTbcs CydacHl MiaX0au 10 MPOTHO3YBAHHS MOBEIIHKU
CKJIQJHUX COI[IaIbHO-€KOHOMIYHUX CHUCTEM, @ TaKOXX INEPCIEKTUBHI HaIpsMu
JOCITIKEHb TaKuX cucTeM. OOTpyHTOBYETHCS CHCTEMHA METOJI0I0T14HA KOHIICTIITis
1 KOHCTPYKTHBHI TPUHLUWNKA BEACHHS MPOTHO3HUX JOCHIDKEHb, a TaKOoX
MaTeMaTU4YH1 METOJIM MPOTHO3YBaHHS COIIAJIbHO-EKOHOMIYHUX IMPOIIECIB, CyYacHI1
1H(MOopMaIliiiHI TEXHOJIOTIT B MPOTHO3yBaHHI €KOHOMIuHO1 iH(opMarii. Okpemo
OPUAUICHO YyBary IHUTAHHSAM €KOHOMIYHOTO TIPOTHO3YBAaHHS Ta YIPaBIIIHHS
KYpPOPTHUMU PEKPEALISIMU 1 TYPU3MOM B PET10HAX.

[lepmmii po3aut MoHorpadii HPUCBAYEHUM JTOCHIDKEHHSM B 00J1acTi
MIKPOEKOHOMIYHOTO Ta MAKPOEKOHOMIYHOTO ITPOTHO3yBaHHA. B HbOMY pO3TIIsIHYTI
NUTAHHS, 0B’ A3aH1 3 MOJICTIOBAHHSIM TPEHA1B €KOHOMIYHOI'O 3pOCTaHHS B Y KpaiHi,
MPOTHO3YBaHHSAM OOCSTIB 1HBECTYBaHHS B  «3€JICHY €KOHOMIKY»  CBITY,
MPOTHO3YBAHHSAM CTparerii MDKHApOJHOI 1HTerpamii YKpaiHM y CBITOBOMY
IHTErpalifHOMY MPOCTOP1, €BOJIOIIIHIM MOJIEJISIM OI[iHIOBaHHS Ta IPOTHO3yBaHHS
cTpaTerii po3BUTKY ranay3ei MPOMHUCIOBOCTI YKpaiHU, CHUCTEMHO-IUHAMIYHUM
MOJIEJISIM B YIPABIiHHI (PIHAHCOBOIO AISUIBHICTIO MIANPUEMCTBA, POrHO3YBaHHAM
KpU30BOCTI  (piIHAHCOBO-TOCIIOAAPCHKOI  CUTyallli  MIANPUEMCTBA,  MOJICISAM
IPOTHO3YBaHHS B CHUCTEMI CTPATETIYHOTO YIMpPaBiiHHA (DIHAHCOBOIO ISIIbHICTIO
MiMPUEMCTBA, TIOPIBHSHHIO METOIB PEUTHHIOBOTO OIIIHIOBAaHHS MisSJIBHOCTI
YKpaTHChKUX KOMEPIIIHHUX OaHKIB, BIUIUBY €()eKTUBHOCTI IHHOBAIIMHOI A1SUTBHOCTI
YKPaTHCHKUX MIAMPUEMCTB Ha €KOHOMIYHUN PO3BUTOK, KOMIUIEKCHOMY aHaTi3y Ta
MPOTHO3YBAHHIO JMHAMIKU IIHM Ha TE€pPMaHId SK MPOMUCIOBY CHPOBUHY Ta iH.
Po3po6ieno cuctemy mMporHo3yBaHHS MaKpOECKOHOMIYHOTO CTAHOBUIIIA €KOHOMIKH
YkpaiHu 3 MOy TEMIIB MPUPOCTY HASBHOTO IHTEICKTYyaJIbHOTO KalliTay,
3aMpONOHOBAHO CYyYacHI METOIU B JJOCIIKEHH1 HEPIBHOCTI Ta EHTPOIIIi TPH aHaTi31
PO3IOIITY TOXO/IIB B CYCIIJIBCTBI, HOBI METOJIM B MOJICTIOBaHHI MYJIbTHUIIIICKCHUX
MEpeX, pO3pOOJEHO KOMILIEKC MOJEeNeH JUisi TPOTHO3YBAaHHS  €KOJIOTO-
C€KOHOMIYHHX MPOIIECiB, TOOYAOBAHO MPOTHO3M T4 BHKOHAHO CHCTEMHHH aHAII3
MPOITYCKHOI CIPOMOHOCTI BaHTXKHOTO TMOPTY, MPOTHO3YBaHHS €KOHOMIYHOI Ta
COLIAJILHOI IIIHHOCTI BHUIIIOT OCBITH TOILIO.

VY napyromy po3aiai mpeacTaBieHl JOCHIIKEHHs B 00JacTi 3aCTOCYBaHHS
1H(popMaIItHUX TEXHOJIOT1M B MPOrHO3yBaHHI €KOHOMIYHO1 1H(pOopMarlii. 30KpeMa,
PO3IIISHYTO THTAHHS MOJICTIOBAHHS 1HBECTUILIIMHUX PHU3UKIB MIAMPUEMCTB 13



AKTYAJIBHI ITPOBJIEMU ITPOI'HO3YBAHHA ITOBE/IIHKM CKJIA/JHNX
COLIAJIBHO-EKOHOMIUYHUX CUCTEM

BUKOPHCTAaHHSAM HEHPOHEUITKUX TEXHOJOTiH, 1HdOpMaIlliHI TEXHOJOTll B
MapKeTUHTY, 1H(hOpMaIliiiHa MiATPUMKA IHTETrpallii CKJIaJHUX EKOHOMIYHUX CUCTEM,
IPOTHO3YBAHHS €TalliB )KUTTEBOTO UKy [HTepHET-TIpOeKTy Ha 0a3i 3aCTOCYBaHHS
KJIITUHHHAX aBTOMATIB, OCOOJMBOCTI TEXHOJOrIi MNOOYyJOBH IHTErPOBAHHUX
iH(popmaniiinux Web-cucteM eneKTpoHHOI TOpriBil, IH(QOpMaLiiHA MOJEb
IPOCTOPY YNPABIIHCBKUX 3a7ad MiAIPUEMCTBA SIK OCHOBAa IHTEJICKTyalbHOI
HIATPUMKH YIPABIIHCHKUX PILIEHb.

Tpetiii po3ail TPUCBSIYCHUN JOCTIIPKEHHSAM B 00J1acTi €KOHOMIYHOTO
IPOTHO3YBAHHS Ta YIPABIIHHS KyPOPTHUMH PEKpeallisiMu 1 TYpU3MOM B PET10OHAX.
Y HbOMY JOCIIIKYIOTHCSI IUTAHHSI, TIOB’sI3aH1 3 OI[IHKOK €KOHOMIYHOTO PO3BUTKY
NiJIPUEMHHITBA B KYPOPTHO-TYPUCTUYHIN cepl 3 ypaxyBaHHSAM YJIOCKOHAJIEHHS
MEHE/DKMEHTY JIFOJICBKOrO  KamiTally, I1HTerpauiiiHi 3aJadl  perioHajibHOro
KypPOPTHO-PEKpPEAlIHHOIO0  KOMIUIEKCY,  MOJENl  YOPAaBIIHHSI  KypOPTHO-
pEeKpealiiHol0 CHUCTEMOI) Ha OCHOBI aJaNTHUBHUX IUIAHOBUX PIllIeHb, MOJEII
BUOOPY Ta OIIHKU MYJIbTHUIUTIKATHBHOI J11 1HBECTHUIIA B peKpeariiiHii eKOHOMIIII,
MIIXOMW J0 OIIHKM  30aJaHCOBAHOCTI  PO3BUTKY KYPOPTHO-TYPUCTHUYHOTO
MiIPUEMCTBA, JOCTIHPKCHHS KOPIOPATUBHOI KYJIbTypH YKPAiHCHKHUX Ta CBITOBHX
IPOBIIHUX TOTENIB SIK IHCTPYMEHTY €()EKTUBHOI'O PO3BUTKY, PET1OHAIBHUI acCeKT
COLIIAJIBHOTO 1HBECTYBAHHS, YNPABIIHHSA PO3BUTKOM IOTEJIbHOI CPepu KypOPTHOrO
MiCTa Ta IHHOBAI[IHHUMHU TEXHOJIOTISIMU B MTPOCYBAHHI TYPUCTUYHOTO MPOJIYKTY Ta
1HIIIE.

Momnorpadis € KOJIEKTUBHOIO HAYKOBOIO ITPAIlet0 YKPaiHChKUX Ta 3aKOPIOHHUX
BUEHHUX B 00JIaCTi MPOTHO3YBAaHHS IMOBEIIHKHA CKJIAJIHUX COIIaIbHO-EKOHOMIUYHUX
CHCTEM.
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concentrated, reflecting above average dispersion in wages, low employment or high
part-time rate. Taxes and transfers are not highly progressive.

Fourth group of countries with related higher inequality in household
disposable income includes Australia, Canada, Ireland, Netherlands, New Zealand
and United Kingdom. In these countries the wage dispersion is above average, part-
time rate is high. Cash transfers are targeted and taxes are progressive.

Fifth group of countries with high inequality in household disposable income
includes Chile, Israel, Mexico, Portugal, Turkey and United States. In these
countries the concentration of labor, capital and self-employment income are high,
as well as poverty rate.

Thus, this research demonstrated the variety of taxes and transfers systems
and different their efficiency, in one of the hand, but similar patterns of inequality in
household disposable income, in other hand.
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1.19. MoaearoBaHHA MYJIbTHILNIEKCHUX MepPexK

Beryn. HectaGuibHICTh 1100aibHUX (DIHAHCOBUX CHCTEM ILIOA0 3BUYANHUX 1
NPUPOJHUX 30ypEeHb CY4YaCHOTO PUHKY Ta HASBHICTh IMOTaHO MependadyyBaHUX
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(b1HaHCOBUX KpHU3 CBIIYATh B MEPIIY YEPry MPO KPU3Yy METOAOJIOTIi MOJICIIOBAHHS,
MPOTHO3YBAHHS Ta IHTEPHPETallii CydaCHUX COI1aIbHO-€KOHOMIUHUX PEaii.

JIOKTpHHA €THOCTI HAYKOBOT'O METO/LY CTBEPIKYE, IO /Il BABUCHHS MOJIN Y
COLIIAJIbBHO-EKOHOMIYHUX CHCTEMax 3aCTOCOBHI Ti K METOAM 1 KpUTEPii, 110 1 MpH
BUBUYEHHI NPHUPOJAHMX SIBUII. 3HAYHUX YCHIXIB BJAJOCS JAOCATTH Y paMKax
MDKIUCIUIUTIHAPHUX MIAXOAIB 1 Teopli camMooprasizauii - CUHEPreTHKH, sKa 3a
knacugikamiero [.Manunenpkoro [1] 3HaXoguThCs Ha MOPO31 YETBEPTOl
napaaurmu. 3rigHo T.Kyny [2] 3 miamHOM Yacy KiTbKICTh MPOTHUPIY B JOMIHYIOYIi
KapTUHI pealbHOCTI 3pOCTa€, BHUHUKAIOTH MPOOJIEMH, M0 BHUMAramTh i
KapJAUHAIBHOTO Teperisay. Taka IIBUAKA 3MiHA POy CTapux IiBajIuH
BIIOYBA€ETHCS B XOJ1 HAYKOBHX PEBOJIIOLINA, CTBOPIOETHCS HOBA Mapagurma, o
3aMIHIOE CTapy.

[lepma mnapaaurmMa CHHEpreTUKd JgaroBaHa KiHiemM XIX — cTOmITTA,
YCBIIOMIICHHSIM (yHAAMEHTAIBHOCTI JPYTOro 3aKOHY TEPMOJIMHAMIKH, PO3BUTKOM
CTATUCTUYHOI (P13MKH 1 KIHETUYHOT Teopii ra3iB, KOJU CTajla SICHOI MEPCIEKTURA
«TEIUIOBO1 CMepTi» Hamioi peanbHOCcTi. CrpaBiai, BIAMOBIAHO 3 YSBJICHHIMHU
KJIACUYHOI TEPMOJMHAMIKH TEIJI0 HEOOOPOTHO MEPEAAEThCs BiJ HATPITUX T IO
OUIBII XOJOAHUX. EBOIIOIIS HE3BOPOTHHO BEAE O HAMOUIBII BIPOT1IHOIO CTaHy,
SKHM 1 € «TETUIOBA CMEPTh». AJIE SIK e MPUMHUPHUTH 11ei BUCHOBOK 3 T'€OJIOTIYHOIO,
XIMIYHOIO, @ TIOTIM 1 O10JIOT1YHOKO €BOJIIOIISIMH, 10 CHOCTEPIratOThCs MPOTATOM
MUTBHOHIB POKiB? AJDKE JaH1 MAJCOHTOJIOTTT HAOYHO MOKa3yl0Th BUHUKHEHHS BCE
OUTBIII CKJIATHUX 1 BCE Kpallle MPHUCTOCOBAHMX JI0 3M1H HABKOJIUIIIHBOTO CEPEIOBHUIIA
Olo7OTiYHUX BUJIB. 3aBAsKu B mepury udepry poooram I. Ilpuroxkuna [3] Oyio
MEPEKOHJIMBO TOKA3aHO, IO Y BIAKPUTHX HETMIHIWHUX JAJICKUX BiJ PIBHOBaru
JUCUMATUBHUX (TIOB'SI3aHUX 3 IMPOLIECAaMU HE3BOPOTHOTO PO3CIIOBAHHS €Heprii -
B'A3KICTIO, TEIJIOMPOBIIHICTIO, AU(Y31€10, €IEKTPUYHUM OMOPOM 1 1H.) CHCTEMAax
MOKJIMBO MHMOBUTbHE BHHUKHEHHS BIOPSAKOBAHOCTI, CaMOOpraHi3allis, MosBa
CTPYKTYp pi3HuX TuIiB [3]. L{g 3MiHa norisay Ha peanbHICTh MEXKAUCIUILUTIHAPHA -
BOHA CTOCYETHCS HE TUIbKU 3 TMO3HUIIIA TePMOJUHAMIKUA a00 (Pi3uKH, a U yChOTO
MPUPOJO3HABCTBA B LILJIOMY.

Hacrynna mapaaurmMa CMHEpreTHKH TaKOX MOB's3aHa 3 (yHIAMEHTAIBHOIO
po0IEMOT0, SIKY Maike TPU CTONITTSI BITHOCHIIH JI0 Kateropii ¢imocodcerkux. [caak
HproToH mopiBHIOBaB BcCecBIT 3 TraHTCHbKUM TOJAMHHUKOBUM MEXaHI3MOM, SKUMN
ctBopuB bor i sikomy BiH naB nepmonomroBx. Ha aymky Jlarmiaca, po3yM 10CUTh
NOTYXXHUHM, 00 TPUMHATH O yBaruk KOOPJMHATH 1 MIBUIKOCTI BCIX YaCTHHOK Y
BcecniTi, Mir Ou 3a3upHYTH SIK 3aBFOJIHO JJAJIEKO 1 B MallOyTHE, 1 B MuHyse. Takuit
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HOTJISIA, SIKUM CTBEP/XKYE OBHY OOYMOBJICHHICTh, OTPMMAaB Ha3BY JIAIJIACIBCHKOTO
JETEPMIHIZMY.

Opnaxk pob6ora Enapma Jlopenima, skuii 3ampornoHyBaB 1 BHBYaB
HAWUIpPOCTIIY MOJI€Tb KOHKPETHOTO (PI3UYHOTO SIBHILA - KOHBEKLII Yy MIIrPITOMY
3HM3Y LIapi pIAVMHY, CTala NOYaTKOM HayKoBO1 peBoutolli. [IpoBeneH1 kommn'toTepHi
€KCIIEpUMEHTH TMOKa3aJid, 1[0 L CHUTyalls € TUIIOBOIO. Y MPOCTIA HETiHIHHOT
JUHAMIYHIA CHCTEM1 CIIOCTEPIraeThCs HENEepiogWYHUN pyX (Mi3HINIE Ha3BaHUU
JUHAMIYHUM Xa0COM), a BIJCTaHb MDK JIBOMa HECKIHYCHHO OJM3bKUMU
TPAEKTOPISIMHU €KCITOHEHITIHO 3POCTAE 3 YACOM:

d(t) = gexp(At). (1)

Bennunna A >0 Ha3uBaeThCs MOKa3HUKOM JIsSTyHOBa, € HaBaKIMBIIIOKO
XapaKTEPUCTUKOIO AUHAMIYHOI CUCTEMH 1 BU3HAYAE TOPU3OHT MPOTHO3Y T ~1/ 1.

TpeTboro mapaaAurMor0 CUHEPTreTUKH € Tapaaurma ckiaaHocTi. CTaHOBIEHHS
TPETHOI MapagurMu 0araTo B 4OMy MOB'SI3aHO 3 MOKIIUBICTIO TIPSIMOTO YHCEIIBHOTO
MOJICTIIOBaHHSI TIPOIECIB  eBojomii. Mojeni INTY4HOTO J>KUTTA 1 PO3BUTOK
napajurMyd  CKJIQJHOCTI  JIOTIOMOIJIM  TI0-HOBOMY TIOTJISHYTH Ha  0araro
NapaJoKCAIbHUX PHUC CKJIAJHUX CHCTEM. Y TMapajurMi CKIATHOCTI BHSIBISETHCS
MO>KJIMBUM JOCTIKYyBaTH, CIIUPAIOYNCH HA METOIM MaTEMaTHYHOTO MO/ICTIOBAaHHS,
JIaHi TPUPOAHUYMX HAYK 1 MIKIUCIUILTIHAPHI T IXOH, Ty>Ke TIHOO0Ki mutaHHs [1].
VY pamMkax mapagurMu CKJIagHOCTI CTall0 OYEBUIHUM, IIIO CIIiJT pyXaTUCh BiJ 100pe
BMBUCHUX CHCTEM 1 TIPOLIECIB, BPAaXOBYIOUM MIHIMAJIbHY KUIBKICTh HOBHX
CYTHOCTEH, XapaKTEepHHX [JIs COIllalbHUX abo TymaHiTapHHX HayK. MaOyTs,
OJIHIEI0 3 TAaKUX CYTHOCTEH € 3B'SI3KH, TOOTO Te, IO XapaKTEPHU3y€ B3aEMOJIIO
€JIEMEHTIB, 10 BXOJASTh B CUCTEMY, T€, 110 pOOUTH 3 YacTHH I{ie. CyKyIHICTh IUX
3B'S3KIB HA3UBAETHCS MEPEAKEIO.

HoBuit MKAUCIUTITIHAPHUNA HANPSAM JTOCTIIKEHHS CKJIAIHUX CUCTEM, SIKUH
OTpMMaB Ha3BY Teopii ckiajaHuXx Mepex (complex networks) i mokiaB moyatok
HOBOI MEpEXKHOI MapaJurMu CUHEPTeTUKY [4]. BiH BUBYa€ XapaKTEepUCTUKU MEPEK,
BPaxOBYIOUM HE TUTBKH iX TOIOJOTI0, ajieé ¥ CTaTUCTUYHI BIACTUBOCTI, PO3TOILI
Bar OKpEeMHX BY3JIiB 1 pebep, edhexTu po3moBCroKeHHsS iH(pOpMaIlii, CTIHKICT
(robustness) i T.m. [5-8]. Jlo cCKJIAmHUX MEpeX BIIHOCATHCS EICKTPUYHI,
TPaHCIOPTHI, 1H(OpMaIIliitHi, colllaabHi, EKOHOMIYHI, O10JIOT1YH1, HEHPOHHI1 Ta 1HIIII
Mmepexi [9-11]. Mepexna mapagurmMa craja JOMIHYIOUOK TMPU JOCITIIKEHHI
CKJIQJIHUX CHUCTEM OCKUIBKHU JT03BOJISIE BBECTH HE ICHYIOUI ISl YaCOBOI'O PsiIy HOBI
KUIBKICHI MipH ckiaaHocTi [12-14]. bineimn Toro, MmepexHa napaaurma 3adesneuye
aJIeKBaTHY MIATPUMKY OCHOBHUX KoHuenin [aaycrpii 4.0 [15].
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IlocTanoBka 3agaui aochaixxkenHsi. Panime Hamu Oyjio BBEACHO pi3HI
KUTBKICHI MIpU CKJIQJHOCTI JIJISi OKPEMUX YAaCOBHX PSAIIB, 30KpeMa: aJrOpUTMIYHI
[16], dpakTansHi [17], xaoc-muaamivni [18], pekypenTHi [19], HeekcreHcuBHi [20],
HEpeBEpCHBHI Ta 1H. [21, 22].

CyTT€BOIO MEpEeBaror BBEACHUX MIp € iX JUHAMIYHICTh, TOOTO MOKJIUBICTh
BIJICTEKYBaTH y 4Yacl 3MiHy OOpaHOi MIpH Ta MOPIBHIOBATH 3 BIAMOBIAHOIO
JUHAMIKOIO BHXIJTHOTO 4acoBOTO psany. Lle 103BonI0 HaM CHiBCTaBUTH KPUTUYHI
3MIHU JIMHAMIKH CHCTEMH, IO OINHCYETHCS YAaCOBUM PSJAOM, 3 XapaKTepHUMU
3MiHAMU KOHKPETHUX Mip CKJIaAHOCTI [22]. BusiBuioch, 1Mo KiIbKICHI Mipu
CKJIQJIHOCT1 pearyrTh Ha KPUTHWYHI 3MIHU B JIMHAMIIl CKJIQJHOI CHCTEMH, IO
JI03BOJISIE BUKOPHUCTOBYBAaTH iX B TIPOIECI MAIarHOCTUKH Ta MPOTHO3YBaHHS
MaiOyTHIX 3MIH. Y poOOTI [23] MU BBEIU MEPEXKHI MipU CKJIATHOCTI 1 aJanTyBalu
iX 3 METOI JOCIHIDKEHHS CHCTEMHOI JMHAMIKU. AJie Mepexi pigko OyBaroTh
130;1b0BaHUMU. TOMY HEOOX1JJTHO BPaXOBYBATHU MIKMEPEKHY B3aEMO/IIO, 1110 MOKHA
peaizyBaTH y paMKax pi3HHX Mojenei [24].

VY naniit po6OTI MM MPOBEAEMO JOCTIPKEHHS TaK 3BAHUX MYJIbTHUILUIEKCHUX
MEpPEX, OCOOMBOCTI SIKUX 3BOJATHCS 70 (HIKCOBAHOI KUIBKOCTI BY3JIIB Y KOKHOMY
miapi, aje 3B’s3aHl BOHM MK COOOI0 pi3HUMU 3B’ si3Kamu [24].

Metoau meperBopeHHsI 4acoBMX psifiB y rpadu. buibmicTe ckiagHUX
cucTeM 1HGOPMYIOTH TPO CBOIO CTPYKTYPHO-AMHAMIUHY TPHPOIY ILITXOM
re’epartlii MocJiIOBHOCTI TUX YW 1HIIMX XapaKTEPUCTHUK, BITOMUX K YacCOBI PsIU.
B ocrtanHi poku po3poOJieHi I[iKaBl aJITOPUTMU TEPETBOPEHHS YACOBHUX PSIIB Y
MEPEXY, KA T03BOJISE POMIUPUTH CIEKTP BIJOMHUX XapaKTEPUCTUK YaCOBUX PSIB
me i1 MepexxuuMu. Cepes; HaWOUIBIT BXXMBAHUX METOJIB MEPETBOPEHHS YaCOBUX
MOCITITOBHOCTEH Y BIAMOBITHI MEPEXK1 I MYyIbTUIUIEKCHUX MEPEK BUKOPHUCTAEMO
pexypeHTHi [25] Ta rpadu BuanMOCTI [26].

TexHosoris peKypeHTHHUX Jiarpam JUis Bizyaiizailii peKypeHTHOCTEH Y
¢dazoBoMy mpoctopi 3acHoBaHa Ha imei Aupi [lyankape moao peKypeHTHOCTI
¢$a30BOT0 MPOCTOPY AMHAMIUYHMX CHCTEM. 3TigHO 3 Teopemoro TakeHca [25],
eKBiBaJIeHTHa (ha30Ba TPAEKTOPIs, IO 30epirae CTpyKTypy OpHUriHaIbHOI (Ha30BOi
TpaeKTOpii, MOKe OyTH BiJHOBJICHA 3 OJHOTO CIIOCTEPEIKECHHSI a00 YacOBOTO PSITy

METOJOM YacOBHUX 3aTpUMOK: X(t)=(u;,u u ) , A€ m— PO3MIPHICTh

i+ Mi+(m-1)z
BKJIQJICHHS, 7 — YacoBa 3aTpUMKa (peajlbHa 4acoBa 3aTPUMKa BU3HAYAETHCS SIK 7 - At
). PexypenTHa x giarpama BimoOpakae HasBHI IOBTOPIOBAHOCTI Y Gopmi GiHapHOT

ManHui R, e R i =1, AKOI10 Xj € cyciaHiM J10 CTaHy X;, i R i =0 y OpOTHIICIKHOMY

i,
Bunagky. CycigHiMu (a00 PEKYpEeHTHUMH) € CTaHu X, AKi MOTPAILIAKOTL B M -
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BUMIPHUN OKUI 3 paflycoM & 1 LEHTPOM B X; . 3p03yMijo0, 1[0 TapaMeTpu m, 7 Ta
& € KIIIOYOBUMH MPHU MPOBEJCHHI PEKYPEHTHOro aHamidy. PekypeHTHa niarpama
JIETKO TPaHCPOPMYETHCSI y MATPUIK0 CYMIKHOCTI, 32 SKOI PO3PaXOBYIOThCS
CHEKTpaibHI 1 TOMOJOTIYHI XapakTepucTuku rpada [3].

Jlns pparMeHnTy yacoBoro psay GoHI0BOTO 1HACKCY T0BXKUHOK y 2000 To4oK
¢da3oBuil MOPTPET 1 BIAMIOBIIHA PEKYPEHTHA JliarpaMa MpeJicTaBieH] Ha puc. 1.

5000+

20001, 45001

4000

15004 3500

10004 3000

2500+

2000

2000+
1500+
1000+

500+

a 1000 2000 3000 4000 5000

0
Puc. 1. ®a3oBuii noptpet pparmenta iHaexcy S&P 500 (a) Ta iioro
pekypeHTHa niarpama (0).

Anroput™m rpada BUIUMOCTI peani3yeTbCsl HACTYNHHUM YUHOM. Bizbmemo
vacoBuit pan Y (t) =[Yq,Y2 ,....,Yn] noBxuan N. KoxHy TOYKy DaHMX 4acoBOIo

pAoy MOXHA pO3rJsSAaTH sIK BEpUIMHY B acOLIMOBaHIM Mepexi, a pedpo Oyne
3'€IHyBaTU Bl BEPIIMHM, SIKIIO JBI BIAMOBIJAHI TOYKM JAaHUX MOXYTh "Oauuth"
OJIMH OJHOrO 3 BIANOBIAHOI TOYKH 4YacoBoro psany (puc. 2). dopManbHO ABa
3HA4YEHHS pAfy Y, (Ha MOMEHT 4acy ;)1 Yp (Ha MOMEHT 4acy t},) moB's3aHi, AKILO

JUIst OyAb-SIKOTO 1HIIOTO 3HAYEHHS (yC’tC), SKe po3MillleHe MK HuUMHU (TOOTO,
ty <t. <tp), 3a10BOBHAETHCS yMOBA:

tc _ta
s (2)

[leBna Momudikaiiss anroputmy (puc. 20) HA3UBAETHCS TOPU3OHTAIHLHUM
rpadoM BUAMMOCTI.

yc < ya+(yb _ya)

a

B mynbrumuiekcHux Mepexax € nBi 3ajgadi: (1) mepeTBopuTH OKpeMi 4acoBi
pAIM B MEpex1 sl KOXKHOTO 1Iapy; (2) 3B’s13aTH BHYTPIIIHBOIIAPOBI MEPEKI MIXK
coboro. Ilepmia 3amaya po3B’s3ye€ThCA B paMKax CTaHJAPTHUX aJITOPUTMIB,
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onucaHux Buie. J[JIs MK IIAPOBUX B3aEMOJIIM BHKOPUCTAEMO MOAM(IKOBaHI
AITOPUTMHU PEKYPEHTHOTO aHali3y Ta rpada BuaumocTi. [Ipu oMy HopMasizoBaHi
OKpeMi TOYKH YACOBUX PSAIIB € B3aEMHO PEKYPEHTHHUMH a00 BUIUMUMHU, SKIIO (5K 1
y BUTIQJKy OKPEMOTO PSTy) BUKOHYIOTBCS 3rajiaHi BUIIE YMOBH.

038 08
0,7 et 0,7
06 T 3 : 06

3 0,5 : 3 0,5
o4 ; VAN B $ o4
s
fo3 ; | £03
2 3

02| ke .-
| |

8 9 10 0 1 23 45 6 7 8 9 10

1 z 3 S 6 7 8 9 10
36’a3ku

r 23 485 6 7 8 9 10
36 ’a3ku

2 6
2 6 z §
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4
1 5 1
s 5
3 7 3 7

2
Mepexca
a

5
Mepexca

0

Puc. 2. [lepeTBopeHHs 4acoBOro psay y rpad 3a aaroputMom
rpady BUIMMOCTI (@) Ta TOPU3OHTANBHOTO rpady BUAUMOCTI (0).

JIJ1st MyJIBTUTUIEKCHUX MEPEK alropuTM rpada BUIUMOCTI Ha MPUKIIAJIL TBOX
IapiB MpeCTaBICHUI Ha pUC. 3a, a HOTO Bi3yasizais IJ1s TphOX MIapiB Ha puc. 30.

Llap 1 &1
- DAX
s oA dge®
L SWAREZE: - PR
sP
0

Puc. 3. (a) Moaudikoanuii anroput™ rpadiB Buaumocti Ta (0)
Bi3yasizailist parMeHTy 3 I’ sITH TOYOK YACOBUX PS/IIB TSI 1HIEKCIB (DOHIOBUX
punkiB CIIIA (SP), Kuraro (HSI) i Himeyunnu (DAX)
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ANTOpUTM 1 Bi3yauti3allisi peKypeHTHOTO aJrOPUTMY BiJMOBIIHO 300paxkeHa

Ha puc. 4.
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Puc. 4. Yacosi psaau innekciB S&P 500 i DAX pekypeHTH1 Aiarpamu
(a) Ta 3B’SI3KM PEKYPEHTHUX TOYOK Y JBOX MYJIbTHIUIEKC HUX mmapax (0)

Jlnist moOyA0BaHUX OMMCAaHUMH BUIIIE METOIaMU IpadiB MOXKHA pO3paxyBaTH
CHEKTpalbHI 1 TOMONOTIYHI BiacTUBOCTI. [lokaxkeMo, 1m0 NEsKl 3 HUX CIYTYIOTh
MipaMH CKJIaTHOCTI CUCTEMH, a JUHAMIKA TX 3MiH JJ03BOJIsI€ Oy IyBaTH MIEPEABICHUKN
KPU30BHX CTaHIB Ha (DIHAHCOBUX PUHKAX.

CunexkrpanabHi i Tonmosoriuni BiaacTuBocti rpaga. CrekrpaibHa Teopis
rpadiB 0a3yeTbcs Ha areOpaiuHuX 1HBapiaHTax rpada — ioro cnekrpax. CiekTpoM
rpapa G Ha3MBAETHCA MHOKMHA BJIACHUX 3HAYEHb MATPHUIi S, (G), O BiANOBigaE

nanomy rpady. is matpuii cymMibKHOCTI A Tpada ICHYE XapaKTEepPUCTHUYHUN
MHOTOWIEH |1 — A|, II0 HA3UBAETHCS XaPAKTEPUCTUYHIM MHOTOYJIEHOM rpada Pg(4)
. Brmacni 3nayenns marpuii 4 (Hyai MHOrowieHa |il—A) 1 CIexTp MaTpuii A

(MHOXXMHA BJIAaCHUX 3HAYEHb) HA3WBAIOTHCS BIAMOBIAHO BIACHUMHU 3HAYCHHSIMU 1
CIIEKTpOM S,,(G) rpada G. BacHi 3Ha4eHHS MaTpulli 4 3a0BOJBHAOTH PIBHOCTI

AX=x (X — HEHYJbOBHI BEKTOpP). BekTopH X, 1110 33JOBOJIBHSIOTH IIiii PIBHOCTI
Ha3UBAIOThCS BIACHUMHU BekTopamu matpuili 4 (abo rpady G), 110 BiANOBIAAOTH
BJIACHUM 3HAUEHHSIM.

[1e ogHUM PO3MOBCIOJKEHUM BUJIOM CIEKTPY rpada € CrieKTp, OTpUMaHui 13

matpuili Jlammaca L.
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Martpuis Jlannaca L=D-A, 1e D — AiaroHajgbHa MaTpHIlsl MOPSIAKY N:

d, i=j,
d; =< 3
! {0, i # 3)
ne dj — CTYMiHb BIANOBIJHOI BEPIIMHU Ipady.

Halimenmie 13 [gomaTHUX BIIACHUX 3HAa4YeHb HA3UBAETHCSA 1HIEKCOM
anreOpaiuHoi 3B’ s13H0cTI (algebraic connectivity) rpada. Lls BenmmunHa BigoOpakae
«CUITY» 3B’SI3HOCT1 KOMITOHEHT rpada Ta BUKOPUCTOBYETHCS TP aHAI131 HAIHHOCTI
Ta CUHXpOHI3aIlii rpada.

BaxnuBuMu MOXITHUMH XapaKTEPUCTUKAMH € CHEKTPaJIbHUN pPO3pUB
(spectral gap), enepris rpada (graph energy) crekrpanbHi MoMeHTH (Spectral
moments) i cmektpanbHuii pamiyc (spectral radius). CrekrpanbHHII PO3pUB €
PI3HUIICID MK HAWOUIBIIMM 1 HACTYMHUM BJIACHUMH 3HAYCHHSIMH MaTpHIll
CYMDKHOCTI 1 XapaKTepu3ye MIBUAKICTb MOBEPHEHHS CUCTEMH JI0 PIBHOBAXKHOTO
crany. Enepris rpada — me cyma MoaysiB BIaCHUX 3HAYCHb MATPHUIN CYMIKHOCTI

rpada:
E©)= |4} *)

CrexTpanbHUNA pajiyC € HaWOUTBIIMM IO MOIYJI0 BIACHUM 3HAYCHHSIM
MaTpPHUI[l CYMI>KHOCTI.
K-# criekTpaibHUI MOMEHT MaTpPHUIli CYMIXKHOCTI BU3HAYAETHCSI BUPA3OM:

m (A =23 A, 5)

e Ai — BIacH1 3HAYEHHS MaTPHII CyMIKHOCTI, N — Bepiuau rpada G.
Cepen TONOJOTIYHUX MIP OJIHIEIO 3 HAWBAaXIMBILIUX € CTYIIHb By3Ja k - 11e
KUTBKICTD 3B’SI3KiB, MPHETHAHUX 10 IHOTO BYy3na. [[s HecpsSMOBaHHX MeEpex

CTYHiHb k; By3Ja i BH3HAYAETBCA CyMOIO k = > a,, € &; - €IEeMEHTH MaTpHIi
j

CYMDKHOCTI.
[Ilo6 oxapakTepuszyBaTu «JIIHIKHUNA PO3MIP» MeEpexi, KOPUCHI TOHATTA

cepeaHporo <l> 1 MakcumanpHOTO | HaWKopoTIUX HUIsAxiB. [ 3B’sI3HOI

max
Mepexi 3 N By3JiB cepeaHii HallkopoTiui nuisix (Average path length) nopiBaioe
2
<I>=—> 1, 6
n(N -1) ; ! (6)
ae |, - MOBXKMHA HAKKOPOTLIOrO NIIAXY MIX By3JIaMH.
Sxmo cepemHs MOBXWHA HAWKOPOTIIOTO NUISIXY A€ YSBJICHHS MPO LTy

MEpexXy 1 € riao0aJbHOK XapaKTePUCTUKOK, HACTYNMHHUI mapameTp — KOe(ilieHT
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KJIacTepu3allii — € JIOKaJbHOI BEJIMYMHOIO 1 XapakTepusye OKpeMuil By3our. [l
33/1aHOTO By37a M KoedilieHT Kiactepu3aiii C, 03HAUYyeMO SK BiJHOIICHHS

HAsBHOI KITbKOCTI 3B’ SI3KIB E,, MIXK HOT0 HAMOJIMKUYMMHU CyClIaMU 0 MAaKCUMaJIbHO

MOJKJIMBO1 KIJIBKOCTI TaKUX 3B’ A3KIB:

2E,
“ kD "

B (7) k,(k,-1)/2 € MakCUMaJIbHOIO KUIBKICTIO 3B’SI3KIB M1 HaWOIMKINMU

cycimamu. KoedimieHT knacTepuzailii Bci€el Mepexki BHU3HAYAETHCS SIK CEpPEIHE
3HaueHHd C, Bcix ii By3miB. KoeQiumieHT kinactepuszaulli NOKa3zye, CKUIbKU

HAWOMMKYUX CYCIJIIB 33JJaHOTO BY3Jia € TaKOX HAMOIMKYMMH CyCiIaMH OJIMH JI0
onHoro. BiH XapakTepusye TEHACHIIIO IO YTBOPEHHS TPyH B3a€MOIIOB’S3aHUX
BY3JIIB — KJlacTepiB. {15 peanbHO ICHYIOUHUX MEPEX TUIMIOBUMU € BUCOKI 3HAUCHHS
Koe(illieHTa KilacTapu3allii.

MynprummapoBa Mmepexa (Mmultilayer network) e mapa M =(G,C), ne
G={G,; aefl,..,M}} € cimelicTBoM rpadiB (CIpsIMOBaHUX UM Hi, 3BAXKEHUX 200 Hi)
G, =(X,,E,), 110 HA3UBAIOTHCS IAPAMH 1

C={E, =X, xX,; a,fe{l,..M}, a = 5} (8)
€ HabOpOM 3B’A3KIB MK By3J1aMH Pi3HUX WapiB G, 1a G, npu «a = 4. Enementu C
Ha3UBAIOThCS CXpEHIeHUMHU (Crossed), a eixeMeHTH KOXHOro E, - BHYTpPIIIHBO
mapoBumu (intralayer) 3m’si3kaMmu B M Ha BIMIHY BiJl €JIEMEHTIB KOXKHOTO
E.;(a # B) , 0 Ha3uBalOThCs Mixkiuaposumu (interlayer) 38’ sa3kamu.

HaGip By3miB mmapy G, mno3Hadaetbes X, ={x’,..X{}, a MaTpHUIIO

cymikHocTi Ik A = (a7) e "M | e

1 (x*, x7)eE,,

ai? :{ ( i i ) a (9)

0
mig 1<i,j<N, 1a 1<a<M. [l MDKIIAPOBOI MATpULl CYMDKHOCTI MaeMO
Al Al — (agtﬁ) e[] NeNa i (S

Y

Y _{1, (x X )e Eaﬁ,.

a’ = . (10)

ij

Mynbruruiekcaa (multiplex) mepexka € 4acTKOBUM BHITaJKOM MIKIIAPOBOI i
MICTUTH (DIKCOBAHE YHMCIIO BY3iB, 3’ €JHAHUX PI3HUMH THIIAMH 3B’ S3KIB.
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MyJnbpTUIUIEKCHI MEpEXi XapaKTepU3YIOTbCA KOPENALIAMHU PI3HOT IPUPOIU
[24], 0 1ar0Th MOXKJIMBICTh BBECTH JOJATKOBI O CHEKTPAIbLHUX 1 TOMOJOTTYHUX
MIpH, sIKI Ha3BEMO MYJIbTUTIIICKCHUMH.
MyabTuniiekcHi Mipu. OIIHUMO KUIBKICHO HEPEKPUTTS 3B’S3KIB MDK PI3HUMHU
mapamu. CepeiHe NepeKpUTTs 3B’ 13KiB (average edge overlap) oueBHIHO TOPIBHIOE

W= ZiZPiZaai[ja]
M Zi Zj>i (1_50,2 a,[j”]) ’

1 BU3HAYA€ YHCIIO 1IaPiB, B AKUX MPUCYTHIN JaHM 3B'130K. Mloro 3HAaUeHHS JISKUTh

(11)

Ha TIPOMIXKKY [1/ M, 1] 1 nopiBHIOE 1/ M , K110 3B'130K (i, j) ICHY€ TIJILKH B OJTHOMY
mapi, To6To, SIKIIO iCHye map « Takuii, mo al”’ =1, al’'=0Vv B+« . Skmo Bci mapu

1IeHTHYHI, T0 @=1. OTXe, 1A Mipa MOXE CIyryBaTH MIPOI KOTE€PEHTHOCTI
BHXIJIHMX YaCOBHUX PAIIB: BUCOKI 3HAUEHHS ® BKa3yIOTh Ha IIOMITHY KOPEJAIII0 Y
CTPYKTYp1 4YaCOBHX PSI/IB.

3aranpHe(nOBHE) repekputTs (total overlap) O mix qBOMa ImapamMu o i f

BU3HAYAETHCS SIK TOBHE YHMCIIO 3B A3KIB SIKI € CHUIBHUMU MIXK IIapaMu « 1 f3

07 =>a’al (12)

ij !

Je a#pf.

OpHi€ro 3 KIIOYOBUX MIP LEHTPAJIBHOCTI (BaXKJIMBOCT1) OyIb-KOI MEpexi €
CTYMiHb BEpUIMHU Kk, sIKa JTOPIBHIOE KUIBKOCTI 3B’SI3KIB BMOpaHOi BepiinHU. [[is
MYJIBTUIIEKCHOI MEpEXI 1€ BXKE BEKTOP

k =(kM,..., kM), (13)
ne ki - crymine Bysna i B mapi a, To6To, ki!=>" al“, Toni ax al*! - ememenTH
i > o i jou o (]

MaTpHIll CyMiKHOCTI i mapy « . Crnenudika BEKTOPHOTO XapakTepy CTYIiHS
BEPIIMHN Yy MYJIbTUIUICKCHUX MEPEKax JT03BOJISIE BBOAUTH JOJATKOBI MIKIIIAPOBi

xapakTepucTUKU. OIHIEIO 3 TAKUX € TIEPEKPUTTS CTYIIHA By3Ja i
M

0, =y ki, (14)

a=1

HactynHa Mipa KUIBKICHO OMHMCY€ MIKIIAPOBI KOPEJSALIl MIXK CTYNEHAMH
BUOpaHOTO By3/1a B ABOX Pi3HMX Imapax. fkmo, BuOpaHa 3 M 1mapiB napa (a, )

XapaKTepU3yIThCs posmomaiiamu crymneniB P(k“), P(k'1), Tak 3Bana mikiaposa

B3aeMHa 1HGOPMAITisi BUBHAYAETHCS 32 POPMYIIOLO:

Y P k[“],k[ﬁ]
L. =>.> Pk, k") log ( )

e
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ne Pk k1) - cymicHa iMOBIpHICT 3HANTH By30JI cTymiHsA k“! y mapi « i crymins

k1 y mapi p. Uum OUTbIIMMU € 3HAYCHHS | TUM OUIBII KOPEJTHhOBAaHUMU €

a,f o
PO3MOIIN CTYNEHIB JBOX IApiB, a, OTXKE, 1 CTPYKTypa acolliiioBaHUX 3 HUMU

YacoBHUX pAIB. 3HAWIEMO TaKOX CEpe/lHE 3HAuYeHHsS |, , 3a yciMa MOXJIMBUMU

ap
napaMd MIapiB — CKaIAPHY BEIMYMHY <, >, sAKa KUIBKICHO XapakTepu3ye
1H(pOpMaIITHUN TOTIK Y CUCTEMI.
BennuuHoto, sika KUIBKICHO OMUCY€E PO3MOLT CTYHIHS BY3/a i MiX PI3HUMHU
[IapaMu, € EHTPOIis MyJIbTUILUIEKCHOTO CTYIIIHS:
k[a] k[a]

ol L (16)

S o o
EnTpomis 1opiBHIOE HYITIO, SKIIO BCi 3B’SI3KM BY3Ja i 3HAXOASTHCS B OJTHOMY Iapi
1 HaBMaKH, Ma€ MaKCUMAaJIbHEe 3HAYEHHS, KOJIM BOHU PIBHOMIPHO PO3MOJIJIECHI MiX

pi3HUMHU 1apamMu. ToOTO, YUM BHUIIUM € 3HAYEHHS S;, TUM OLIBII PIBHOMIPHO

3B’SI3KU By3J1a i PO3MOALICHI MK IIapaMH.
[Toa16HOO BEIMYMHOIO € MYJIbTUIIIIEKCHUM KOeIieHT yyacTi P, By3na i:

P= 1 z( k[a]} : (17)

P. mpuiiMae 3Ha4YeHHs Ha iHTepBai [0,1] 1 BU3HA4Ya€, HACTUIBKU OJHOPIAHO 3B’ SI3KU

By3Jia i po3nojiiaeHi cepen M mapiB. Skio Bci 3B°S13KU By3Ja i J€XaTh B OJTHOMY
mapi, P,=0,1 P =1, AKII0 By30J Ma€ TOYHO 3aJ]JaHE YHUCJIO 3B SA3KIB Y KO)KHOMY 3 M

mapiB. OTxe, yuM OUIBIINM € KoedilieHT P, TUM OLIbII pIBHOMIPHO PO3MOJILJICHA

y4acTb By3Ja y MyJbTuIuiekci. KoedimieHT yyacTi P yci€i MyJIbTUIIIIEKCHOT MEPEXKI
BU3HAYAETHCA SIK CEPE/IHE 3HAUEHHA P, 3a ycima By3namu: P =1/N Zi P

OueBUIHO, BEIUUMHHU S, 1 P, € AyKe MOI0HUMH.

ExcnepumeHTaibHi pe3yjabTaTH Ta iX 00roBopeHHs. Y SKOCTI 0a3 JaHUX
o0Mpanrch 4acoBl PS/IM IIOJICHHUX 3HAYEHB 1HJIEKCIB (DOHIOBUX PUHKIB 3a MEP10]
yacy, KM MICTUB IOMITHI 3MIHM 1HJIEKCIB, SIKI IPUUHATO 1IE€HTU(DIKYBATH SIK
Kpu3oBi sBuma [27] . Po3paXyHKH NpOBOIWINCH Yy Takui cmocid. OOupascs
YacOBUU MPOMIKOK (BIKHO), HampuKiIad, Ba poku (mpudiu3no 500 TopriBeabHUX
JHIB), JUIsl HBOTO OyAyBallUCh BIANOBIAHI Tpadu Ta pPO3pPaxoBYBaJIUCh iX
CHEKTpaibHI, TOMOJOTIYHI Ta MYJbTUIUIEKCHI BIAacTUBOCTI. Jlam  BIKHO
3MINLYBajJOCh 3 KPOKOM, HAIpUKIAA, OAHA HeAulss (5 TOpriBeJbHUX JHIB) 1
IpoLeaypa MOBTOPIOBAIACH 10 BUYEPIAHHS YACOBUX PSIIB.

3arajibHa cxema MyJIbTUMEPEKHOTO aHalli3y Mpe/ICTaBiIeHa Ha PUC.S.
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Puc. 5. 3aranpHa cxema MOJIEIIOBaHHS MYJIBTUTUIEKCHUX MEPEK.

PesynbTaT po3paxyHKIB sl BIJHOBJICHUX 13 YacOBUX psAliB rpadin
npejcTaBieHl Ha puc. 6-8. Jlna mpukiaay B3STO TUIBKUA IO OJIHIM BIJMOBIIHO
CHEKTpalbHIN, TOMOJOTIUHIM YM MYJbTHIUIEKCHINH Mipi. [HIII ToBOIATH cebe
MOAIOHUM YMHOM, a00 K HE SBJISIOTHCSA MipaMH CKJIATHOCTI CHCTEMH.

3ayBaxuMo, 10 Ha (QOHIOBOMY PHHKY 3a TIEpioJl, OXOTUICHHUH
JOCJIDKYBaHUMU YaCOBUMHU DsijlaMu, BIIOYJIHMCS HACTYMHI Bigomi kpusu: 1987,
2001, 2008, 2011 1 2015pp. Ha nesxux rpacdikax BKa3aHi KpU3HM BiAMIYEH1
CTpiIKaMHu. 3HAIOYM YaCc HACTaHHS KpHU3W Ta CIIBCTaBISIOYM YaCOBUU Psj 3
JMHAMIKOIO TICBHOTO TTOKa3HUKA, MOXKHA JIOCIIDKYBAaTH WOTO 3aJICKHICTh BiJ THX
YW 1HIIMX XapakTEpPHUX 3MiH Ha (OHJAOBOMY PHUHKY: JOKPU30BHM, KPU3OBUU Ta
MICISKPU30BHM TTEP1OH.
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Puc. 6. lunamika inaexcy S&P 500 ta criekTpansHoi (a) 1
TonoJoriuHoi (0) mip ckinamaHocTi. 'pad OymyBaBcst METOIOM PEKYPEHTHOTO
aHamizy

Tak, 3 puc. 6 BUAHO, IO PEKypeHTHAa MeEpeka YyTiIuBa JO MPOLECIB
CUHXpOHI3allll, 3pOCTaHHS KOpeslii Ha (OHAOBOMY pPHHKY IiJ 4Yac Kpus3.
BianoBigHo, crnekTpaibHI MIpH CTPIMKO 3pOCTal0Th, a TOIOJIOTIYHI, HaBIaKH,
CHaJar0Th, CATHAIII3YIOUH MPO MOYATOK KpU3U. AJjle, Ha BIIMIHY BiJl MOHO MEpEX, Y
MYJBTUILNIEKCHAX CHCTEMaX BIJUyTHI mTporecu necuHxpoHizarmii. lle pooutsh
BIZIMOBITHI Mipu ManoiHGopMaTUBHUMU. KpiM 11b0T0, 3pOCTaHHS KUTHKOCTI IIapiB
OPU3BOJAUTH 0 MOMITHOT'O 3pOCTaHHS CKJIaJHOCTI PO3paxyHKiB. Y 1bOMY BUIAJKY
MYJIBTUIJIEKCHI MIpU 30€piraroTh CBOIO SIK TEOPETUYHY TaK 1 MPAKTHYHY
NpUBaOIMBICTh: CIYTYIOTh TIEPEIBICHUKAMU KPU30BUX SIBUII 1 PaXyHOTHCS JTOCHUTH
MIBUKO HABITH IS IOMITHOI KUJIbKOCTI mapiB (puc. 7, §).

BucnoBku. TakuM YMHOM HaMHU MPOJEMOHCTPOBAaHA MOKIIUBICTh
JOCIIKEHHST CKIAAHUX COIllalbHO-€KOHOMIUYHUX CHCTEM Y pPaMKax MEpPEKHOI
napagurMu CKJIagHOCTi. YacoBHil psJ MOXHA MPEACTABUTH B E€KBIBAJICHTHOMY
BUIJISIAI — Mepexi, abo MyJbTHUIUIEKCHOI Mepexi, fKa Mae IIMPOKHM Halip
XapaKTePUCTHK; K CHEKTPAIbHUX 1 TOMOJOTIYHMX, TaK 1 MyJIbTHUIUIEKCHHX. Ha
NPUKJIaJax BIIOMUX (DIHAHCOBHUX KPH3 MTOKA3aHO, 110 ACSKI 3 MEPEKHUX MIP MOKYTh
CIIyryBaTH 1HIAMKATOPAMU-TIEPEABICHUKAMH KPH30BUX SIBUI] 1 iX MOXHa
BUKOPHCTOBYBATH ISl MOKJIMBOTO PAHHBOI'O TIONIEPEIKEHHS HE0aKaHUX KPU3OBUX
ABHII HA (IHAHCOBUX PUHKAX.

240



AKTYAIJIBHI ITPOBJIEMU ITPOI'HO3YBAHHA ITOBE/IIHKM CKJIAJTHNX
COLIAJIBHO-EKOHOMIUYHNX CUCTEM

[a—
-
% |

011 1

e

%
e
%

e

o)
e
o

o
~

dax, measures
dax, measures

0.4} )
1
0.2t 0.2 11
1
. | ]y s W
0 500 1000 1500 0 500 1000 1500
time, days time, days
a §

Puc. 7. unamika innekcy DAX Ta MyJIbTUIUIEKCHUX Mip IIOBHOTO
nepekpuTTs (a) 1 entporii (6). ['pad OyayBaBcs METOAOM MYJIbTHILIEKCHOTO
PEKYPEHTHOTO aHaIi3y
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Puc. 8. lunamika inaexcy DAX Ta MyJTbTUIIIIEKCHUX Mip TTIOBHOTO
nepekpuTTs (a) 1 entpomii (0). ['pad OyayBaBcs METOAOM MYyJIbTHILIEKCHOTO
rpady BUIUMOCTI

a
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ANNOTATION

Chernyak O., Chernyak Yev., Fareniuk Ya. Forecasting of global new
investment in renewable energy.

This article contains rating of the 10 countries with the largest investments in
alternative energy was presented. Authors researched investments in developed
countries and developing countries, depending on the type of renewable energy. A
model for research and forecasting of investment in renewable energy based on
annual data for the period 1990-2012 years was built. In addition, authors used
methods such as moving average, exponential smoothing, Holt-Winters method and
different types of trends based on quarterly data for 2004-2015 years.

Vitlinskyi V., Katunina O. Evolutional models of evaluation and forecasting of
strategies development of industries in Ukraine.

This paper analyzes the trends and prospects for the use of models of evolutionary
economics, having primarily a biological origin for the estimation and forecasting
of non-stationary dynamic processes in the economy. A system definition model of
development strategies of industries on the basis of non-linear differential equations,
including exponential model of production, the hyperbolic model of increasing the
volume of production, logistic growth model, model reduction of sales under adverse
market conditions. According to the analysis set out mathematical and modeling
aspects of effective analytical tools for the development of mechanisms of reforming
the current and future industries of Ukraine.

Skrypnychenko M. Structural factors and trends for economic growth in
Ukraine.

The article presents the structural factors of economic growth in Ukraine in the
context of increasing globalization processes, integrated forecasting model of the
economy of Ukraine to carry out forecasting and analytical calculations, the
recovery trend of economic dynamics in the medium term, as well as the forecast of
the main macroeconomic indicators of economic development of Ukraine for the
period 2016-2018.

Babenko V., Pasmor M. Forecasting of strategy of the international integration
of Ukraine in world integration space.

On the basis of research and calculation was formed the basis to analyze the resulting
performance problems and prospects of developing integration processes. This was
made with theoretical and logical analyses were taken into account the strategic
directions of the domestic economy and the world economy. The integral indicators
for member countries of BRICS and Ukraine were calculated. Due to this, it became
possible to find a comparative assessment of countries in the process of global
integration dynamics and develop scenarios forecasting the development of member
countries of integration processes in the promising period for three period’s
prediction. Based on the forecast scenarios of Ukraine and BRICS in the global
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integration space was defined priority scenarios of development in terms of
international integration.

Vitlinskiy V., Kolyada Y., Kovadlo V. Forecasting of a capital-labor ratio of
sectors of economy of Ukraine by means of iterative display.

The discrete approximation of differential equations that describe the dynamics of
capital-labor ratio of the economy performed. Discretization of continuous model
allowed to deeper explore the behavior of three-sector economy model for various
values of parameters. At the example of geometric representation of modified
discrete logistic map, the areas of deterministic chaos are observed (when the value
of elasticity for the capital by output is less than a~0.21). This fact echoes with the
famous statement that countries with high elasticity is more economically developed
and less dependent on cyclical and random fluctuations of the economy. It is
reasonable to prove possibility of using discrete map to describe not only the
macroeconomic dynamics, but also the dynamics of the sectors within the economy.
This three-sector discrete model may be useful in identifying the optimal trajectories
of economic growth of sectors. Currently the every reason appeared to make
mentioned model more appropriate for the real economic data.

Guryanova L., Trunova T. System dynamic simulation model in management
of financial activitie.

System dynamic simulation model of financial activity, describing the
characteristics of operating, investing and financing activities flows is described.
The model allows to analyze the impact of the financial environment changes on
financial activity efficiency.

Zaruba V. Multilevel models of production planning in conditions of the
interval forecast of the demand.

The subject of research is the tasks for planning manufacturing resource of the firm
at the strategic, tactical and operational levels of management. Uncertainty in
demand leads to losses due to unnecessary costs of resources the firm or loss of
profits. The findings represent a model of optimization of production program at
tactical planning level and volumes of production after adjusting the program at the
operational level. Optimization was conducted by the criterion of maximum
guaranteed result.

Klebanova T., Kovalenko K. Forecasting of crisis in the financial and economic
situations of enterprise.

Approach to the operative forecasting of crisis situations in the financial and
economic enterprise activity is presented in the article. It is based on the applying of
autoregressive and vector error correction models. To predict the financial and
economic situation 6 integral indicators were used to describe the main aspects of
the enterprise. Testing the time series for stationary with Dickey-Fuller test allowed
to identify two groups of non-stationary variables with the same order of integration
and one stationary variable. Follow-up audit of the groups of variables for
cointegration has identified long-term relationships within the study groups, so to
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forecast the financial and economic situation of the enterprise for non-stationary
series VECM models were built, and the ARMA-model - for stationary series. The
quality tests showed a high quality approximation of the original data with built
models. This enabled to use the forecast for estimation of crisis in the financial and
economic activity of the enterprise in the next year. The estimation showed that in
the absence of appropriate preventive measures, financial and economic situation at
the enterprise will be much worse. The proposed models allowed building an
operative forecast of multivariate time series; this proves that they are an effective
tool for preventive management.

Kovalchuk K., Kolenkova V. Analysis of current approaches to valuation of the
brand enterprises.

Economic potential of the brand became indisputable proof of the need for its
development and promotion in a highly competitive market. Formation, effective
management, valuation of brand equity requires its modeling that explicates the
relevance and practicality of this process. Traced the historical process simulation
brand, analyzed methodological approaches to its classification. Analyzed current
approaches to assessing the value of brand.

Lukianenko I. Comparative analysis of the rating estimation of the Ukrainian
commercial banks activities.

The paper considers the issue of the efficiency analysis of the different approaches
to the rating estimation of the Ukrainian commercial banks activities. The results of
the numerous experiments based on the real information has been proved that the
more effective methods of banking ranking comparative to others are the Kohonen’s
self-organizing map and Factor analysis. They allow to take into account not only
maintaining by the banks of the normative values of the capital adequacy, liquidity,
equity efficiency etc but also the different kind of risks and give the more sustainable
and logic results during the different period of time.

Maksishko N., Cheverda S., Bilenko V., Lukashenko A. Analysis and
forecasting of dynamics price on germany as industrial raw materials.

In this work the chemical element germanium is analyzed, and its major countries —
producers. The classification methods of forecasting prices of industrial products is
suggested. It is built price forecast for germanium methods of short- and medium-
term forecasting, particularly exponential smoothing, moving average, using
ARIMA-model, and Holt-Winters method and determined the accuracy of the
forecast. In the course of further study it is investigated the predictability of time
series was decided to check them for the long-term memory and fractal structure. It
Is found that the time series that are investigated are persistent. It is developed four
forecasts a price change of germanium in the period from 1945 to 2015 by various
methods.
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Merkulova T., Yantshevich A. Inequality and Entropy in income distribution
analysis.

The relationship between income inequality measures and entropy measures are
discussed. The analytic function is obtained in case of power-series distribution of
income. It is noted that changes of entropy and Gini coefficient can have unlike
signs. Empirical examples that illustrate theoretical conclusions are presented. It can
be suggested that nonlinear change of entropy accompanying changes in income
distribution is a factor which slows dawn a further progress in this direction and
blocks economic reforms in developing countries.

Gonda V., Nestorenko T. Continuing education as a factor of provision
sustainable development.

Now there is occurring the replacement of the traditional industrial model of the
economy of the new model of sustainable development. Improved education is seen
as a key factor in the transition to sustainable development. The special role in this
process in the European Union and other European countries is given to lifelong
learning (education throughout life). The phenomenon of education for sustainable
development, including the formation of lifelong learning in the framework of the
Bologna process is considered in the article. Particular attention is paid to the
development of lifelong learning as a factor for sustainable development in the
Slovak Republic and Ukraine.

Oleinik V. Optimum control of financial activity of insurance company.

In this paper we consider the problem of joint participation in an investment
project of the insurance company and investors. The company may finance an
investment project as from its own profits, and by attracting funds from
investors. Investor participates in the project through the acquisition of company
shares to receive dividends, as well as investments in other assets of the company.
The dynamics of the insurance company’s assets at a time interval is shown. The
problem in this formulation reduces to a differential game with non-antagonistic
interests with respect to the investor and the enterprise.

Kaczmarska — Krawczak J. The impact of foreign direct investment on the
development of the Lodz region.

Foreign direct investment (FDI) is an important factor of economic development and
contributes to the technological modernization of the economy of the country
acquiring foreign capital. An important role in attracting and maintaining foreign
direct investment is played by local government units (LGUSs). The aim of this article
Is to attempt to determine the impact of foreign direct investment on regional
development illustrated by the Lodz region.

The article uses the analysis of literature sources and the results of research
project conducted in 2015 by the team of the Faculty of Economics and Management
of Nicolaus Copernicus University in Torun entitled: "Foreign direct investment in
selected regions of Poland — Comparative Analysis" which apart from the Lodz
region includes Kujawsko-Pomorskie, Warmia-Mazury and Wielkopolskie.
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Porokhnya V. Macroeconomic Situation Ukraine's economy in terms of growth
rates of available intellectual capital.

The study substantiated, what should be the intellectual (organization, consumption,
human) capital of the economy in each period of time to considering appropriate
changes in consumer capital, provide a way out of the crisis or the maximum rate of
economic development, as defined by the appropriate strategy.

Ramazanov S. Problem of prediction of ecological - economic processes on basis
of stochastic multiplicative - additive model of nonlinear dynamics.

The general raising of problem of prognostication of ecological-economic processes
is offered on the basis of stochastic multiplicative-additive model of chaotic
dynamics (MAMX]I), conceptual, generalized and private models of type of
MAMX]] for an analysis, design, prognostication and management in the socio-
ecological - economic systems.

Neubauerova Erika, Dubrovina Nadiya. Role of taxes and transfers in the fiscal
policy.

In the article the role of taxes and transfers in the formation of the fiscal policy is
considered on the example of different countries and regions. The different
approaches to the definition of the optimal system of taxation with taking into
account the different interests of stakeholders and tasks of the social state are given,
it is focused on the role of redistribution of the tax revenue to the social transfers,
subsidies, donations for the reducing social inequality, regional disproportions,
social infrastructure support. The problems of efficient relation between taxes and
transfers are analyzed in the example of different countries.

Soloviev V., Solovieva V. Modeling multiplex networks.

From the standpoint of interdisciplinary self-organization theories and synergetics
analyzes current approaches to modeling socio-economic systems. It is shown that
the complex network paradigm is the foundation on which to build predictive
models of complex systems. We consider two algorithms to transform time series or a
set of time series to the network: recurrent and graph visibility. For the received
network designed dynamic spectral, topological and multiplex measures of
complexity. For example, the daily values the stock indices show that most of the
complexity measures behaving in a characteristic way in time periods that
characterize the different phases of the behavior and state of the stock market. This
fact encouraged to use monitoring and prediction of critical and crisis states in socio-
economic systems.

Chernyak O., Monakov D. System approach to measuring the capacity of a
cargo port.

In this research paper a new approach to measuring the capacity of a cargo port is
introduced. It is based on a combination of system theory and system analysis tools.
On the one hand, the approach is founded on existing theoretical principles of port
capacity measurement; on the other, it evaluates them through adding and applying
new methods. In particular, the proposed approach overcomes logical contradictions
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imbedded into the definition of the ‘port capacity’ term by authors of the productive
capacity theory. As a result the ambiguities in the algorithm of calculating the port
capacity in scalar form are eliminated. Authors adhered to principle of continuation
in regard to existing scientific theories and developed the approach which is
characterized by the generality, predictive power, verifiability and at the same time
the simplicity of its theoretical foundations.

Gavrilyuk G. The hierarchical model of evaluation of the creditworthiness of
borrowers

Showing procedure of evaluating the creditworthiness of borrowers and the impact
on the system of loan, which operates in the financial institution. To assess applied
hierarchy analysis method that allows for evaluation of the presence of groups of
factors qualitative nature. In this method, the ideas put forward are grouped into
clusters and then classified by level to determine their importance. Assessment of
the creditworthiness of borrowers, thus obtained are used to create the optimal loan
portfolio financial institution.

Gritsenko M. Assessment of investment appeal of the enterprise on the basis of
use of function of desirability of Harrington.

Approach to investment activity based on Harrington's function is developed. The
technique of an assessment of level of investment appeal of the enterprise based on
function of desirability can be used as one of criteria of the analysis at making
decision on prospects of object of investment.

Shpirko V., Potapenko A. Creation of simulation model for an assessment of
return of debt obligations on the basis of Markov's chains.

The article shows the use of simulation model by which evaluated the prospects of
the debt collector case. Displaying principle of Markov processes with discrete time
to work with debt portfolios.

Ivanov N. Information technology in marketing.

In work the analysis of information technology in marketing, which allowed
building a classification of information technology for input and output information,
which is used in marketing research relative to quantitative and qualitative
characteristics. The utilization of services in Internet marketing.

In the work on the compliance analysis, the author proposes the classification
of information technologies according to the types and main methods of their
construction. The author proposed a method of evaluating the effectiveness of
consumer in the target market on the Internet, which aims to manage the economic
entity taking into account market research.

Kovalchuk K., Kozenkov D., Teneta V. Modeling of investment risks of the
enterprises with use of neuroindistinct technologies.

The necessity of the use of investment risk assessment system based on fuzzy neural
network that is able to detect and to adequately assess the risk due to the neural
network component, as well as through the use of fuzzy logic, which is adaptable to
non-numeric data is offered.

507



AKTYAJIBHI ITPOBJIEMU ITPOI'HO3YBAHHA ITOBE/IIHKM CKJIA/JHNX
COLIAJIBHO-EKOHOMIUYHUX CUCTEM

Levitsky S., Mikhaylik D. Information support of integration of difficult
economic systems.
Now functions of information support of economic objects were created to the
independent, poorly integrated management sphere. Divisions and personnel which
are responsible for information support of activity of the integrated structures often
are not a whole as it is formal, and in respect of business processes. The
disorganization is shown in all parties of activity of the company. In work, various
situations, which arise owing to a similar disorganization, are investigated.
Maksishko N., Ivanov S. Forecasting of stages of life cycle of online project on
the basis of use of cellular automatons.
In work the state and the place of functioning of online projects in the conditions of
information economy is analyzed. On the basis of the sentence structure existing for
this time, feature of stages of life cycle and a structural component of Online project
is found, methodological approach to identification of stages of life cycle of Online
project on the basis of determination of ranges of parameters of model cellular is
offered the automatic machine which are based on a quantitative assessment of
volume and the characteristic of efficiency of information streams of Online project.
Pursky O., Mazoha D., Skornjakov S. Technology features of construction of
the integrated information Web-systems of electronic trade.
The basic requirements are considered for the design of information systems of
electronic trade. Shown necessity of construction of the integrated trade information
systems based on the association of networks of e-shops, wholesale Internet-grounds
and corporate information systems taking into account the mechanisms of the
business process realization "trade under an order”. The different types of
information systems architecture are analysed for the electronic trade enterprises.
Advantages of using are rotined for development of the integrated trade information
system of SOA architecture with conception of corporate service bus of ESB, and
also technologies of CORBA, MVC and AJAX. It is marked that technological
decisions for the integrated trade information system must be based on the
Internet/Intranet technologies. Corresponding business processes and conceptual
requirements to the integrated trade information system are considered.
Glushchevsky V. Informational model of enterprise management tasks branch
as basis of intelligent support of management solutions: prediction aspect.
This article proposed an object modeling methodology during a creation process
of a mechanism of an adaptive synthesis of enterprise management managing
subsystems. The author proposed to perform modeling of such management systems
by creating a single informational and analytic set of interconnected controlling
subsystems, which are responsible for controlling of separated subprocesses of an
enterprise. Also, actualized a problem of values coordination of management
parameters within controlling subsystems of all levels. Its formalized setting is done
in the form of an integral informational model, which is based on the economical
semiotic methodology and usage of the matrix method of the management
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information methodology. In this informational model main requirements for the
controlling subsystems of the highest level are being synthesized and target
benchmarks for the controlling systems managed by the model are being set. Central
point of a process of the informational model’s synthesis is given to a special
procedure of synchronization of work of the activation mechanisms of functional,
parametric, instrumental branches, as well as branches of tasks and respective
economical and mathematical models. Along with creation of an informational
model of management tasks branch equivalence clusters of analytic tasks from
cybernetic branch are being formed; this allows to select respective tasks complexes
which are subjected to the common solution during resolving of problematic
situations. As a result a working toolkit is being built for modeling of efficient
decisions in complex solution of enterprise’s actualized problematic situation.
Zhigir A., Gorbachova A. Assessment of economic development of business in
the resort and tourist sphere taking into account improvement of management
of the human capital.

The ability to effectively use human potential depends flourishing or decline of
production , which is why the accumulation of such capacity should be a priority of
personnel policy of any enterprise and social policies at national and regional levels.
Zakharchenko P. Integration tasks of regional resort-recreation complex.

The article is devoted to solving of actual problem the applications of mechanism
distributing of expenses and profits in activity of regional resort-recreation complex.
There are reflected peculiarities of health-resort activity in market conditions, and
there are grounded necessity and methodology of construction of dynamic nonlinear
model management of integration constituent, and also results of researches on the
example of health-resort complex of Berdyansk.

Grabarev A., Kungurtseva T. Model of management of resort — recreation
system on the basis of adaptive planned decisions.

In work theoretic-methodological approach to creation of adaptive model of
management which is presented in the form of the optimum plan is offered. His
dynamic characteristics, which allow reacting to transformations are defined and are
operated. Results of computer modeling of a problem, which have allowed finding
an optimum trajectory of development, limits of possible maneuvering of planned
decisions, and their lag effect, are shown, elasticity, reliability and intensity of plans
are investigated.

Kirkova N. Marakhovskiy A. Model of transformation crisis in economy resort-
recreation systems.

In modern world economy resort recreations - one of the most high-profitable
spheres of managing. Ukraine owns the powerful resort and recreational potential,
which effective development can bring a real economic benefit. For this purpose,
necessary is forming of system concept for the development of such systems, which
are integral part of the economic transformations. The purpose of article consists in
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development of approach to modeling of economic transformations of resort-
recreation systems in which transformation acts as their internal and necessary part.

As aresult of research, the concept of transformation was grounded, as a certain
period of cyclic dynamics, and the scenario of origin of transformation crisis is got.
The offered approach assumes opportunity to consider development of economy of
resort-recreation systems as interaction of business cycles and transformational
processes.

Introduced the concept of transformational cycle, transformational crisis and
shows the mechanism of their functioning.On this basis the model which allows to
carry out the description of transformational strategy on the basis of the mechanism
of transformational crisis is constructed.

Kostenko G. Model of the choice and assessment of multiplicative action of
investments in recreational economy.

Article is devoted to development of system methodology of management of a
sustainable development of the enterprises of a resort and recreational complex,
which is based on modeling of investment process and to its multiplicative action.
Feature of activity of such system in the conditions of the market is displayed, need
and methodology of creation of model of the choice and an assessment of investment
strategy, and also results of researches, on the example of a resort complex of
Berdyansk is proved.

Kardashova T., Gladkaj M. Model of formation of demand for financial
products in the conditions of transformational economy.

The article is devoted to solving of actual problem the construction and research of
management model of demand on financial products in the conditions of
transformation economy. It is offered and in theory grounded conception of forming
of demand at the financial market of Ukraine, which allows adequately reacting on
the dynamics of change of economic environment. On its basis the model of
evolutional conduct of user of fund market is built taking into account limiting
factors, research of such model is executed and the scenarios of development process
of demand are got at the fund market.

Kucher S. Regional aspect of social investments.

The article describes the approaches to the essence of social investment. The main
directions to stimulate economic and social development of the region are defined.
Social investment allows to balance corporate and regional interests. The paper
presents the relationship of social security, social investment and socio-economic
development of the region. The paper considers social investments as investments
of various kinds of resources into the implementation of social programs in order to
improve socio-economic development of society.

Ladunka 1. Approaches to the estimation of the balance of enterprises
development.

The contents of different approaches, enable to give estimation of the level of the
balanced development of industrial enterprises are examined in the paper. Basic
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aspects of the estimation of the balance of enterprise development on the basis of
the isolation of separate spheres of the activity are analyzed. It is shown that the key
indices system of the estimation of the balance of enterprise development must
consider their branch specific character, supplementing the totality of financial
components by the parameters, aimed at the prospect. The interrelation between
strategic results and determining factors is revealed, which establishes and follows
up the cause-effect relation between them.

Lemish K., Babina N. Research of corporate culture of the Ukrainian and world
leading hotels as instrument of effective development.

The corporate culture of the enterprises of the hotel industry bears responsibility for
creation of effective business, and has significant effect on his final success or
failure. Research of a problem has shown that in Ukraine the question of corporate
culture is a little studied. In work the problem of development of corporate culture
in the Ukrainian hotels is defined and recommendations concerning their
improvement taking into account international experience are offered.
Sidorchenko T. Innovative forms of government zemelno property relations.
The control system of land resources is considered as a component of the mechanism
of ensuring effective use of land resources. In work the innovative forms of
government by the public relations concerning land use and land tenure which allow
to solve an actual problem which has arisen in the course of land reform in Ukraine
are offered.

Tokarenko O., Shvachko V. Diagnostics of corporate culture of the enterprises
resort recreational and tourist sphere in Ukraine.

This article contains the analysis of methods of diagnostics of corporate culture of
the enterprises of the resort recreational and tourist sphere of Ukraine. Use of the
instrument of estimation of organizational culture of OSAI on the example of PRAT
"Priazovkurort” is illustrated. The received results of diagnostics of the operating
corporate culture of PRAT "Priazovkurort" as enterprise which part four sanatoria —
branch without the right of the legal personality are, demonstrate that formation of
corporate culture has to happen taking into account feature of development of each
structural division which is a part of corporation.

Lemish K., Cheremisina T. Development stages of the marketing plan of a
resort town.

Today, when there is a transition from a planned economy to conditions of market
developments of human society including an urban environment change. The
creating favorable conditions of activity of inhabitants of the territory and rest of
tourists become a main objective of a development of the city. Therefore, it is
necessary to develop and introduce new approaches concerning management and
development of the cities. The purpose of article is development and justification of
development stages of the marketing plan of a resort town.
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