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NEPEOMOBA

Ha  mowarky XXI cr. BigOyBaerbcst  TioOanbHE
nepeopMaTyBaHHsS CBITOBOTO €KOHOMIYHOTO MPOCTOPY, BiH CTaE
0araTomoyItOCHUM. 3MIHIOIOTHCS HOTO CKIaJHUKH Ta 3B A3KH MIX
HUMH. B OCHOBI Takux 3MiH JexaTb IJIO0albHI COLIAJBHO-
C€KOHOMIYHi, TOJITHUYHI, TEXHOJOTIYHI Ta iHII TpaHchopMaIlii.
Oco6nMBOi TOCTPOTH Ta JUHAMiKW HaOyBalOTh 3a3HAYEHI MPOLECH
M dYac CBITOBUX €EKOHOMIYHMX Ta (PIHAHCOBHX KpH3, IO
aKTyallizye HEOOXiAHICTb PO3POOKH TEOPETHKO-METONOIOTITHAX
3acaj] Ta MPaKTUYHMX IiJXOMIB 1 METOIB iXHBOTO IependoaueHHs
Ta YIpaBIiHHS.

VY mux yMoBax 3MIHIOETBCS POJIb OKPEMHX KpaiH Ta iX TpyI.
[Ipioputetn  3a0e3medeHHs  CTIKKOTO  3pOCTAaHHA  CBITOBOI
C€KOHOMIKH pO3MOAUISIIOTECS MK KpaiHamMu Ta iX Tpynamu
HepiBHOMIpHO. Ha 1ie BIUIMBAIOTh IUKIIHM TI00ABHOT €KOHOMIYHOT
KOH FOHKTYPH, TMOTEHIial Ta MOMJIUBOCTI peaii3allii JOoCIrHEeHb
iH(pOPMAaIiTHO-TEXHOJIOTIYHOTO TPOrpecy, HaWHOBIIIN JOMiHYIOYI
TEH/ICHIIIi TeOPETiOHAILHOTO PO3BHUTKY TOMIO. SIK HACHiAOK, OxHI
KpaiHW CTalTh JIOKOMOTHBAMH EKOHOMIYHOTO 3POCTaHHS, 1HIII
cyTTeBO BijgcraroTh. Crenudika Cy4acHOI CBITOBOI €KOHOMIUHOL
CHCTEMH IIOJISIra€ B TOMY, IO TiIo0aibHE €KOHOMIYHE 3pOCTaHHS
3aNIe)XWTh  BiJ  peamizamii  HAaI[iOHAJBHOTO  €KOHOMIYHOTO
MOTEHIIIaTy, CIPOMOXXHOCTI 3acTOCYBaTH HasBHI Ta HazabaHi
(akTOpH EKOHOMIYHOT IMHAMIKH Ha PiBHI OKPEMHX KpaiH.

OpHi€l0 3 KIIOYOBUX XapakTEPUCTUK CTPYKTYpH CYIacHOTO
CBITOBOTO TOCIIOJIAPCTBA € TOSBA TPYIU KpaiH 3 eMepPKeHTHUMHU
puHKamMu. YcraneHoi kinacudikaiii KpaiH 31 3pocTalounMu
(BUCXiTHUMH, €MEpIKEHTHUMH) pPUHKaMH y HAYKOBiH JiTeparypi
He cOpPMOBaHO, OJTHAK, ICHYE AEKLIbKAa MOCIITHHUIBKUX ITiIXOIiB
o0 3MICTy Ta KpUTepiiB ineHTUdikalii miei rpynu kpaid. Ha
OyMKy BueHHX cBitoBoro piBaa B. Ksinta, T. Mopya, M. Ksoce,
E. llpacapna, a TakoXX MDKHapoAHUX (PIHAHCOBUX 1HCTHTYTIB,
nociigaunbkux neHTpiB (bpurancekoi kommanii FTSE, koprmopartii
MSCI, amepukaHcbkoi (piHaHCOBOI KoMmmaHii S&P, ameprukaHChKOT
¢inancoBoi inpopmaiiiHoi pipmu Dow Jones&Company, Frontier
Strategy Group Ta iH.), M0 MNIMOOKO JOCIIIKYBAJIH L0 MPOOIIEMy,

4



(hopMyBaHHS eMEPKEHTHIUX PUHKIB Y CBIT1 TIOB’sI3aHE 3 HASBHICTIO
YOTHPHOX OCHOBHHX XapaKTEPUCTHUK.

CyTb mepuioi monsirae y Tomy, IO A0 Li€l TPynH BiJHOCSTH
KpaiHuW 3 BENHWKOI KUTBKICTIO HacelleHHsS, pecypcHoro 06a3o Ta
BUCOKOEMHUMHM  pUHKamMH 30yTy, SKIi €  JOKOMOTHBaMHU
C€KOHOMIYHOTO pO3BUTKY B pI3HHX perioHax cBity. Jlpyroro
O3HAKOI0 € TPAaH3UTUBHUI THI CYCHIBCTBA, a caMe 3IiHCHEHHS
BHYTPIIIHIX €KOHOMIYHHX Ta MOJITHYHAX pedopM, BIPOBAIKEHHSI
MOJITHKH «BIAKPUTOCTI» 3aMiCTh MOJITUKHA CHIBHOTO JAEPKaBHOTO
IUTaHyBaHHs Ta KOHTpoto. HacTymHa xapakTepucTuka — 1ie BUCOKi
TEMITH E€KOHOMIYHOTO 3POCTAaHHS, SIK HACTIOK aKTHBHOI ydYacTi
KpaiHu y MD>KHApOHIN TOPriBii. | oCTaHHE — 11e CYTTEBE 3pOCTAaHHS
BHYTpIIIHIX Ta 1HO3EMHUX IHBECTHII 3aBASKH (HOPMYBaHHIO
CIPUATINBOTO CEPENOBUINA s BEIeHHS Oi3Hecy BCepeauHi
KpaiHu.

Bonnowac Ha aymky ¢axiBuiB I[HCTUTYTY eKOHOMIKH Ta
nporHo3yBaHas HAH VYkpaiHu HEBHPIICHMMH 3aHINAFOTHCS
MUTaHHS  BU3HAYEHHS  YITKUX  KpuTepiiB  Kiacupikarii
MPUHAIEKHOCTI KpaiH [0 Ii€i rpymnu, ocoO0IMBO 3 BiJHOCHO
HEBEJIMKOIO TJIOMICI0 TepUTOpii (MeHe 1 MIH KB. KM), a TaKOXK 3
00MeXEeHOI0 PUHKOBOIO JIIKBITHICTIO (30KpeMa, YKpaiHu).

Ha ixHio 1ymKy, B YKpaiHi Ha 3aBaji iHTeHCU]iKawii nmporecis
E€MEpPJ/UKCHTHOCTI  €KOHOMIKM  TOCTal0Th MPOOJEMH  HU3BKOL
IHHOBAIIHOT AKTUBHOCTI BITYM3HAHUX MiIPUEMCTB,
BOJIATWJILHOCTI 30BHIIIHLOEKOHOMIYHOT SUTBHOCTI Ta
HECTaOUTFHOCTI MOMITHYHOI cuTyalii. ToMy MpONOHYIOTHCS MEBHI
KpOKH Ha 1wiaxy QopMmyBaHHS B YKpaiHi  pO3BHHEHOT
€MEp/UKEHTHOI e€KOHOMIKH: (hiHAHCYBaHHS TEXHOJIOTIYHUX MapKiB
yepe3 BeHUypHI (OHAM 3 HE3HAYHOK YYacTIO JCpXKaBH, sKa
MOBHHHA OYTH TrapaHTOM HaJIiiHOCTI TPWUBAaTHUX 1HBECTHIIIN;
CTBOpPEHHSI (OHAOBOIO PHHKY, IPOTHO3H SIKOTO JO3BOJISITH
OpieHTyBaTHCA B AMHaAMili Oip>KOBHX KOTHPYBaHb, IO Y BUIAIKY
30iry peajbHHMX 1 IPOrHO30BAaHMX 3HAYEHbL OyJe CBIAYUTH IIPO
NpaBWIBHICTh pIIEHb IIOJO IiHBECTyBaHHS B Ti 4 iHII
IHHOBAIIIMHI MiIPUEMCTBA; KOMEpIliali3allis HayKOBHX PO3POOOK
32 PpaxyHOK BHXOJY IMiJIPUEMCTB 1 HAyKOBUX YCTaHOB Ha
MIKHApPOJHUN  PUHOK  IHHOBallifHMX  TEXHOJOTIH  [UIAXOM



NpUENHAHHS 10 cucreMu TpaHchepy Ttexuomorii INDEV
Jep:kaBHOT'O KOMITETY 3 IHBECTHLIN Ta PO3BUTKY TOLIO.

[TyGnikanii y HayKoBidl JiTepaTypi 3acBiU4ylOTb BHCOKHI
piBEHB 3aIliKaBJICHOCTI y JOPOOKaX TEOPETHIHOIO Ta MPUKIATHOTO
XapakTepy IOJI0 OCOONMBOCTEH Ta NWHAMIKA PO3BUTKY KpaiH
eMep/KeHTHoro  Tumy. OpHaK  HENOCTaTHbO  BUBYCHUMH
3aJMIIAIOTHCS TMTAHHA IOAO 3aCTOCYBAHHS CYYacHHX METOJIB
JOCHIDKEHHSI €MEP/DKEHTHUX BIACTUBOCTEH CKJIATHUX CHCTEM,
JOKEpEIT Ta CIIOCcO0iB (pOpMyBaHHS €MEPPKCHTHOI CTpaTerii KpaiHu
B IIIJIOMY Ta YKpaiHU 30KpeMa.

s w™moHorpadiss € KOJNEKTHBHOK HAYKOBOIO  IIparero
BITYM3HSHUX Ta 3apyOiKHMUX aBTOpPIB Yy KOHTEKCTI BHCBITJIICHHS
HallaKTyanpHIIINX MPOOJIEeM PO3BUTKY €MEpP/KEHTHOI EKOHOMIKH,
PO3pOOKHM HaliCyYacHINTNX METO/IB i aHaNi3y Ta MPOTHO3YBaHHS, a
TaKOXX 3a0e3MevYeHHs IHHOBAIiMHUX (aKTOpiB EKOHOMIYHOTO
3pOCTaHHS Ha MiKpO- Ta MAKPOPIiBHI.

Bin iMeHi aBTOpIB BUCIIOBIION IIMPY MOJSKY PELICH3CHTaM
n.e.H, npodecopy Knebanosiit T.C., 1.e.H., mpodecopy Miryc LIL,
I.¢.H., mpodecopy Pymsunery M.B.

Penakrop,

3aBimyBad, mpodecop kadenpu
MOJICTIIOBAHHS €KOHOMIKH 1 Oi3HECy
YepKkacbKoro Hal[iOHAILHOTO YHIBEPCUTETY
iMeHi bornana XMensHUIIBKOTO

1. e. H. Kibanpauk JI. O.



PO3Ai11
CYYACHI METOAU OOCNIAXEHHA
EMEPIXEHTHUX BNNACTUBOCTEN
CKNAAHUX CUCTEM

1.1. JOCJIJKEHHS CTIMKOCTI MYJIbTHUILIEKCHUAX
MEPEX IIIJL YAC KPU30BUX SIBUIIL

JocnipkeHo JAWHAMIKYy MyJIbTHIUIEKCHHX MIip TiI  4ac
Kpu3oBUX siBUL. [IpogeMOHCTPOBaHO OCOOIMBOCTI MOAETIOBAHHS
BUITAJKOBUX Ta HANPABICHUX aTak Ha MEPEXy, K OCHOBY 3aUIs
CBO€YACHOTO MOHITOPUHTY HECHPHUSTIUBHUX SBHII Ta 3a0e3MeUeHHs
CTIiKOCTI 1 HaQAIMHOCTI CcUCTeMH. BHKOHaHO ampolarliro
pO3po0TIeHOi CHCTEMH TOKa3HUKIB poOacTHOCTI Ha MPHKIAII
peanbHUX (QYHKIIOHYIOUHX CKIATHHX CHCTEM, 30KpeMa IPOBEIICHO
psA  aTak Ha TEPOPUCTHYHY MEPEXY, 3MOJCIbOBAHO 3MiHY
OUHAMIKM TIOKa3HUKIB TPH HACTaHHI TaKWX aTak. AHam3
pe3ynbTaTiB A€ TiACTaBU IS pPEeKOMEHMAIii 10 MPaKTUIHOTO
3aCTOCYBaHHS PO3POOJICHOTO CHEKTPY IIOKa3HWKIB Yy SIKOCTI
CUCTeMH 3a0€3MEUYCHHS CTIMKOTO PO3BHUTKY CKJIAQJIHHUX COIiajIbHO-
EKOHOMIYHHX CHUCTEM.

Kuawouosi cJioBa: COIiaIbHO-€KOHOMIYHI CHCTEMH,
CKJIQJIHICTh, MYJBTHUIUIEKCHI MEPEXi, CTIHKICTh, KPHU30BI SIBHIIIA,
TEPOPH3M.

MocranoBka mpodaemu. B peanmbHOMY XHUTTI cUCTeM, SKi
(YHKI[IOHYIOTh 130JIbOBAHO OJIHA BiJ OxHOI, HE IicHye. BonHu
B3a€EMOJIIIOTh OJHA 3 OJHOI, YTBOPIOIOYM CKJIAQJHY CHCTEMY.
CKJIaJHICTh Ta BIJAKPUTICTh CYYaCHHUX COLIaIbHO-CKOHOMIYHUX
CHCTEM TOSCHIOIOTh TOW (PakT, MmO piBHOBara Ta CTiIHKIiCTh Ha
MPaKTULI 3yCcTPivaroThes JOBOJI pinko. HemiHilHICTh y colianbHo-
E€KOHOMIYHHMX CHCTEMaXx IMOPOJIKY€E YCKIIAAHEH] BapiaHTU PiBHOBAaru
Ta crikocTi. OCO0JIMBO 11l 3MIHM TTOMITHI ITiJ] YaC KPU30BUX SIBUIIL,
o 1 moTpedye 0COOMMBHUX MMiIXOAIB /10 iX BUBYEHHs. Hespakarouu
Ha ICHYBaHHSl BENHUKOi KUJIBKOCTI MEpeX, B SKHX BHKOPHCTaHHS
HEJNIHIMHUX ~ XapaKTepHCTHK €  paliOHAIbHUM,  [UTaHHS
JOCIIJPKEHHSI CTIKOCTI 3aJIMIIAETHCS aKTyabHOIO 32/1a4€lO.
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AHani3 octaHHix mochaimkenb i myOmikamiid. JlocmimkeHHIO
npoOJeMHUX MUTaHb 13 CTIMKOCTI Ta ocoOmuBocTeidl QopMyBaHHS
CKJIaJJHUX, MEPEKHUX, MYJIbTUIUIEKCHUX CHCTEM IPHCBIYCHO
Oarato HaykoBHux poOit [1]. [Ipo 3HauHy yBary a0 maHoi mpoOiemH,
30KpeMa, CBimgdaTh TMpalli TaKWX BIIOMHX  BYCHHX, SK
A. l'anpunncekoro, B. I'eiin, B.-b. 3anra, I'. Hikomica, I'. Xakena,
L. Ilpuroxuna, JI. ®pimena, JI. Kana, M. 3ryposcbkoro, M. I'emi-
Manna,  H. I'paxescbkoi, C. KypmiomoBa,  ®. AHaepcoHa.
JocnipkeHHSIM BIaCTUBOCTEH CKJIAAHUX MYJIBTUIUIEKCHUX MEPEK
MIPHUCBSUEH] TaKOXK HEJaBHI pOOOTH TaKWX 3apyOiKHUX aBTOPIB SK
H. Mapsana, J[x. 36imyta, Y. Bebepa, P. lonnepa, M. Cmomnna,
JIx. Tao Ta in.

Mera pociaimxenns. OcHOBHa MeTa poOOOTH TMONSTaE B
3aCTOCYBAaHHSI €KOHOMIKO-MAaTeMaTHYHUX METOMIB Ta MOJENeH s
JIOCIIIDKEHHS CTIMKOCTI CKJIATHUX COLIITbHO-EKOHOMIYHUX
MYJIBTHIDIEKCHAX CHCTEM ITi/1 4Yac KPU30BUX SIBHIL.

Buxknag ocHoBHoro marepiany. IIoHATTA «Mepexa» crajuo
OJHUAM i3 HaWOIIBII MOMIMPEHHX TEPMIiHIB Hamoro dacy. Ha
ChOTOJHI iCHye Oe3niu cucTeM, 10 MaroTh (Gopmy Mepexi [2].
BaraTo 3 HEX yXe BiloMi, ajleé 3aCTOCYBaHHS MEPEKHUX METOMIB Y
HOBHX CTPYKTypax MHpOJOBKYE 3alumiaThcs aktyaabHuM [3]. ¥V
pe3ynbTaTti  CBOrO  PO3BUTKY MEpEeKi MEPETBOPIOIOTHCS B
caMoopraHi3oBaHi CKIagHi CHCTEMH, SKi BIUIMBAIOTH Ha Halle
TIOBCSIK/ICHHE JKUTTSI.

B3aemornoB's3aHi CTPYKTypH MOXHA MOJIUIMTH Ha Ti, IO
MaroTh 0araTo BUIIB 3B'SI3KiB MiX Pi3HUMH MEPEKHHMHU CHCTEMaMHU
(BIHHOCHHM MiX cHCTEMaMH Pi3HHX O0'€KTIB: KOOMEpaTUBHUX abo
KOHKYPEHTHHUX BIiJIHOCHH CEpeJi CHUCTEM DPi3HMX areHTiB) Ta Ti, IO
MaroTh Pi3HI KaHAIM B3aEMOJII cepesl OHOro Habopy By3JiB. Xoua,
11l ySBIEHHS! BAKOPUCTOBYBAIHCS MPOTATOM 0aratboX poKiB, TUTBKH
B OCTaHHE JECATHIITTS BOHM HaOyJIW HIMPOKOTO BHUKOPHCTAHHS.
Byno  3ampomoHOBaHO — JEKIbKA ~ METOAUK  JOCIIIKECHHS
B33a€EMOIIOB’I3aHUX CHCTEM, OJIHIEI0 3 SIKAX € MYJIbTUIUICKCHI
mepesxi (multiplex networks) [1].

MynbTUIUIEKCHA ~ Mepeka SIBJIIE  COOOK  MOJIeNb, IO
CKJIAJIA€ThCSl 3 MHOXXHHU MEPEXK, SKi OXOIUICHI Pi3HUMH THIIAMH
3'¢lHaHb MDK BYy3JlaMH B MeXaxX IEBHOI CTPyKTypu. Y
MYJBTUIUIEKCHIA Mepeki KOXEeH THI B3aeMOZIl MiX BYy3l1aMu
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OTIMCYETHCS OJHHUM IIIApOM MEpPEeXi, a MDK pI3HAMH IIapamMu
ICHYIOTb 1 pi3Hi crtocoOu B3aeMOJii. 3 MyJNbTUILIEKCHOT MEpexi MU
MOKEMO JOCHIJUTH, SK Pi3HI MIapy B3a€EMOMIIOTH 1 BIUIMBAIOTh
onuH Ha oxHoro. lle mHabGaraTo OLIBIN peaiCTUYHA KapTHHA, sSKa
JISKUTh B OCHOBI 0araTtboX sIBUIL 1 BIANOBIAA€ OAHIN 3 OCHOBHHX
nepeayMoB Teopil CKIagHOCTI, a caMe, 110 0arato SBHIL HACTIPaBIli
€ pe3ylbTaTOM B3a€MOJii MHOXHHW HENIHIHHUX B3a€MOMIFOUAX
cuctem. KpiM Toro, By30I1 3 0OfHOTO mIapy MoXe OyTH TOB'SI3aHAN 3
IHIIUM BY3JI0M Yy OyIb-SIKOMY IHIIOMY ILIapi, IO MPHU3BOAWUTH [0
«MepexXpecHol B3aeMOJI» MK MapaMH i CIPUYHHSAE JUHAMIKY
OaraTomapoBMX CHCTEM, SKy TaKOX TIOTPIOHO BPaxOBYBaTH.
MepexHu# TiIxXi akTUBHO BUKOPUCTOBYETHCS MPH MOJACITIOBAHHI
COIiaJIbHO-eKOHOMIUHHX 3B’s13KiB [1].

MynbTHIUIEKCHY MEPEKy MOXKHA XapaKTepH3yBAaTH MIMPOKHM
cnekTpoM mapametpiB. llpm mpoMy pgeski 3 HHX € MipaMu
CKJIAJIHOCTI TaKkoi MepesKi. PO3rIIsiHEMO OCHOBHI 3 MYJBTHUILIEKCHHX
Mip CKJIAJHOCTI.

OmiHUMO KITBKICHO TIEPEKPUTTA 3B S3KIB MDK PI3HUMH
mapamu. Cepenre mepekpurts 3B s3kiB (average edge overlap)

OUYEBHUIHO JIOPiBHIOE
W = Zi2j>i2aai[ja]
M Zi Zj>i (1_50,2 ai[j“])

1 BU3HAUa€ YHCIO MIApiB, B SIKUX MPHUCYTHIN AaHmii 3B's130K. Moro

3HaveHHs nexuth Ha npomikky [L/M, 1] i nmopismioe 1/ M,
axmo 38’130k (I, ) icHye Tinbku B ogHOMY mIapi, TOGTO, SKIIO
icHye map (' TakuH, 110 ai[j“] =1, ai[jﬁ =0 v L # o . Sxkmo Bei
wapy igeHTnyHi, To @ =1. OTxe, g Mipa MOKe CITyTyBaTH MipOO

KOTePEHTHOCTI BUXIJIHUX YacOBHX pSIiB: BHCOKI 3HA4YeHHS )
BKa3YIOTh Ha TIOMITHY KOPEJIALII0 y CTPYKTYpi 4YaCOBHX PsIIiB.

3aranpHe(noBHe) nepekputTs (total overlap) 0% mix nBoma
mapamMu O 1 [} BU3HA4Ya€ThCA SK TOBHE YHCIO 3B S3KIB fIKi €

CIJIEHUMU MiXK mapamu & i [ 0” = Za;’a,f ,ae a#f.

OjiHI€I0 3 KIFOYOBHX MIp IIEHTPAIBHOCTI (BAXKIMBOCTI) OYy/ib-
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AKoi Mepexi € cTymiHp BepmmHM K, sKa JOpiBHIOE KilbKOCTI
3B’s13KiB BUOpaHOi BepmuHU. J[JI1 MyJIBTHIUIEKCHOT MEpexi Iie BXKe

exrop k; = (ki,..., k™)), ne kI - cryninb Bysna i B wapi o,
10610,  KI“] =Zjai[j“] , TOmi SIK ai[j‘"] - elIeMEHTH MAaTpHMIli

CyMibKHOCTI Ui mapy ¢ . Crneundika BEKTOPHOTO XapakTepy
CTYIIHS BepIINHN Y MYJIBTHIDIEKCHIX MepeKax T03BOJISE€ BBOJUTH

JOJAaTKOBI MDKIIApoBi XapakTepucTHkH. OJHIEI0 3 TaKUX €
M

IIEPEKPUTTS CTYIIiH By3na | 0, = ZKi[a].
a=1
HactynHa mipa KiJIbKICHO OTMHCY€ MIDKIIAPOBI KOPEJSMii Mix
CTYNEHsSMH BHOpPaHOro By3Jda B JABOX pIi3HUX MIapax. Skmio,
Bubpana 3 M wapie mapa («,f}) xapakrepusyroThcs

posmoxinamn crymenis P(K')), P(k'”!), tax 3Bama wmixmaposa
B3a€MHa iH(pOpMaIlisi BU3HAYAETHCS 32 POPMYIIOH0:

p(k[a] k[ﬂ])

— [a]l | 18] ’

Iaﬁ _Zzp(k k") log p(k[a])p(k[ﬂ]) '

ne P(k'! k") - cymicua iimosipricts 3uaittn Byson crymins K

k[ﬂ]

y mapi & i cTymiHs y mapi £ . YUum GiIbIIMMHA € 3HAYEHHS

I, s
apiB, a, OTXKeE, 1 CTPYKTypa acoI[iiOBaHUX 3 HUMH YaCOBHUX PSIiB.
3HaiineMo TakoXkK cepenHe 3HaueHHs |

TAM OLJIbIII KOPEJIbOBAHUMH € PO3MOJIIN CTYIEHIB JIBOX

a,p 3a yCiMa MOXJIMBUMHU

napaMM IIapiB — CKalsApHy BemmumuHy < |, 5 > fKa KUIBKICHO
xapaktepu3ye iHpOopMaIlifHAN TIOTIK Y CHCTEM.

BennuuHor0, sIKa KiJIbKICHO OTUCY€E PO3MOiI CTYIiHS By3/a |
MIDX Pi3HAMU HIapaMH, € €HTPOIIis MYJIbTHILIEKCHOTO CTYITiHS:

M k'[a] k'[a]
Si=—> ——In"—.
a=1 0i 0i

Enrtpornis  OpiBHIOE HYJIO, SAKIIO BCi 3B’S3KM  By3na |
3HAXOAATHCS. B OJHOMY IIapi 1 HaBNaKW, Mae MaKCHUMalbHE
3HAYEHHS, KOJHM BOHHM DPIBHOMIPHO pO3MOAUIEHI MK pPi3HUMHU

mapami. ToOTO, YKMM BHIIMM € 3HAYEHHS S, THM OLIbII
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PiBHOMIPHO 3B’SI3KHU By3J1a | PO3MOIIJICHI MiXK LIIApaMHu.
[ToniObHOI BEIMYMHOIO € MYJIBTUIUIEKCHUH Koe]ilieHT yyacTi

P Bysna i:
M M (el )
P=——1-) | —
' M-l ; 0

P npuiimae 3uauenns ua inrepsanm [0,1] i BusHauae, macrinbku
OJIHOPIIHO 3B’SI3KM By3Jia | posnoiieni cepea M mapis. SIkmto Bci

3B’SI3KHM Bys3na | Jiexarb B ogHomy mapi, P =0, 1 P =1, sxupo

BY30J1 Ma€ TOYHO 3a/IaHe YHCJO 3B’S3KiB y KOKHOMY 3 M mapis.

Orxe, unM OinpmmM € koedimient P, TuM Oinbm piBHOMIpHO

po3smnoijeHa ydacTh By3jia y MyasTriviekci. Koedimient ygacrti P
yCiel MyJIbTHUILUIEKCHOT MEPEKi BU3HAYAETHCS SIK CEPEIHE 3HAUCHHS

P 3a ycima Byzmamu: P =1/ Nzi P.

PosrnssHeMo fani, SKMM YMHOM MOYKHA 3aCTOCYBaTH OIMCaHI
MipH CKJIaTHOCTI MPH JOCTIHKEHH] KPU30BHUX SBUIIl B MYJIBTUILIEKC
HHUX COLiaJIbHO-€KOHOMIYHUX CUCTEMAaX.

OcTaHHIMH JECATHIITTSIMA B €KOHOMIlli OKpiM (piHAHCOBHX,
BaJFOTHUX Ta OIp)KOBUX KpH3 3’SIBUBCS HOBUH (DaKTOp, IO BIUIMBAE
Ha JIMHAMIKY COIliaJIbHO-€KOHOMIYHOI CHUCTEMH — TEPOPUCTHYHI
akTH. Tepopusm mocsrae Takux MacmTadiB, IO MOXKE CIIPHYMHUTH
KOJNMBaHHS Ha (iHAaHCOBUX pUHKaX. ToMy, MEpHIMM eTarnoM
HAILIOTO JOCIIKEHHS € MOJEJIIOBAaHHS 3aJ€XKHOCTI I[IHU aKTHUBIB
(mampukian, akiiil) Ha (pIHAHCOBUX PHHKAX Bifl TEPOPUCTUIHHUX
akTiB. [l BH3HAYEHHS OCOOJIMBOCTEH JIUHAMIKM €KOHOMIYHOI
cucteMu 0yio moOyI0BaHO MYJIBTHIUIEKCHY MEPEXKY IiHU 3aKPHUTTSI
TaKAX HaWOUTHIMX (PIHAHCOBO-TIPOMHCIOBUX KOMIIAHIH 1HIEKCY
¢donmoBoro punky Iumonesii (JKSE) sk Trias Sentosa (TRST),
Bank Pan Indonesia (PNBN), Kedawung Setia Industrial (KDSI),
Asuransi Dayin Mitra (ASDM). TuaoHe3ist oOpaHa He BHMAAKOBO, a
caMme 3 MPUYMH JOKYMEHTOBAHOCTI TEPOPUCTHYHOI MEpexi y il
KpaiHi.

Pesysnbratu MojentoBaHHs mpejacTaBieHi Ha puc. 1. B sxocti
KpU30BHUX fABUII Oyno o00paHO TEpPOPUCTHYHI aKTH, LIO
opraHizyBaia TepopucTHyHa Tpyna Iumonesii Noordin (matm
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Mo3HaveHi Ha puc.1).
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C) d)
Puc. 1. /luramika mip 3arallbHOTO TIOBHOTO TIEPEKPHUTTS BY371a
O Ta 3aranpHOi Mikmmaposoi iHpopmauii I mis ingekcis a) TRST,
b) PNBN, c) KDSI Ta d) ASDM.
Iorcepeno: enacna pospobka asmopis na ocnosi [2]- [5]

0L«
IZQJZOO’.’

3aranpHe (TIOBHE) MEpeKpuTTss Mik nBoma mapamu (O) €
BUKJIIOYHO MYJIBTUIUIEKCHOIO MIpOO, IO BU3HAYAETHCS SIK TIOBHE
YHCII0 3B’S3KIB SIKi € COUILHUMH MiX IIapaMu MYJIBTUILIEKCY. Sk
Oaunmo i3 puc. 1, s BCiX 4aCOBHX PSJIiB, JaHA MYJIBTHUIUICKCHA
Mipa Mpaloe OAHAKOBO. T0o0TO, mpu HAOIMKEHHI JO KpPU30BOI
nmoJiii Mipa TIOYHMHAE CMajaTh, a NMpH 30UIbIIECHHI 3HAYCHb DALY,
noka3Huk O Mae TEeHAEHIIIO 10 3pOCTaHHS.

M pocmimxennss Oyno oOpaHO IIe OAHY MYJIBTHILICKCHY
Mipy: MiKIIapoBy B3aemHy iH(Mopmarifo (I), o KiIBKICHO OmnHCcye
MDKIIApOB1 KOpeJsilii MK CTyIEeHSMH BHOpPaHOTO By3lia B JIBOX
pi3HuX 1mapax. Pe3ynpTraTH po3paxyHKiB MDKIIApOBOI B3a€MHOI
iHdopMaIii Ui IIOJACHHUX 3HAYEHb IIH aKTHBIB, KOTHUPYBaHHS
SIKUX TIpejcTaBieHo Ha GoHmoBoMy puHKy [HmoHesil [4-7] - TRST,
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PNBN, KDSI ta ASDM - (puc. 1) 103BOJSIOTH BHSBUTH
3aKOHOMIPHICTh 3pPOCTaHHS MYJBTHIUIEKCHOT MipH y KpHU30Bi
nepion. Pe3ynbraTé oTprMaHi IpU MOJAENTIOBaHHI MYJBTHILIEKCHOT
Mepeki MO)KHa 3aCTOCOBYBaTH B SIKOCTI TEpENBICHUKAa KPHU30BUX
SIBUII Ha (DIHAHCOBHX PHHKAX.

Oco0MUBICTIO MYJTBTHILIEKCHOI CUCTEMHU SIK CKJIAAHOT MEpexi €
i CTifiKiCTh, fKa TONATA€ B 3[aTHOCTI €(PEKTUBHO BHUKOHYBAaTH
BHYTpIIIHI ¥ 30BHIMHI (YHKII{, HE3BaKaroud Ha HETaTUBHUMI
BIUIMB €K30TE€HHUX 1 eHmoreHHux ¢akrtopiB. CTIilKicTh cucteM,
BU3HAYAETHCS SIK BIJHOCHA HE3MIHHICTb OCHOBHHX IapaMeTpiB
COIIIaJIbHO-eKOHOMIYHOT CHCTeMH, 3JaTHICTh 30epiratm ix y
3aJJaHUX MeEXaxX 3 YpaxyBaHHAM (aKTOpiB BHYTPIIIHHOTO Ta
30BHIIIHBOTO BIUUBY. 3 morisimy JI. Abankina [8], cTiiikicTb
E€KOHOMIKH pO3TIISAAETHCS BUXOASIYM 3 KPHUTEPiiB  Oe3mexw,
cTabimpbHOCTI, 3AaTHOCTI OJHOYACHO PO3B'A3yBaTH MPOOIEMHU
cTabimizalii i po3BUTKY.

3ams 3a0e3MeYeHHs Oe3nepepBHOCTI CTIMKOTO
(yHKIIIOHYBaHHS COLIadbHOI, €KOHOMIYHOI UM 1HINOi CKJIaIHOL
CUCTEMH, JPYT'MM  €TallOM  HAIIOro  JIOCHI/DKCHHS  OyJo
MOJICJIIOBaHHSI HACTAaHHS BUIAJKOBUX Ta HANpaBlICHHX aTaK Ta
KITBKICHY 3MiHY TOKa3HHKIB pobactHocTi. Ha ocobmuBy yBary
3aCIIyTOBYIOTh METOJM MOJICJIIOBAHHS HANpPaBJICHUX aTaK, a caMme:
Ha KOXHOMY KpOIli BIKOHHOI MpOIENypH HaMHU PO3PaxOBYBAIUCS
CTYIiHb BEPIIMHH JUIS KOKHOTO BY3JIa, IIOTIM BOHH PaHKyBaJIHCS B
NOPSIKY CHAaJaHHS 1 IITYYHO BHIAJSUTUCS HANOULIBII BaXKIIHMBI
BEPIINHH.

Hammu Ttakoxx Oyna 3MoJlelbOBaHA BHIIQJIKOBA aTaka Ha
tepopuctuany mepexy Noordin [9], a came, Ha oguH i3 mIapiB
cucteMH (KOMYyHIKalii MK 4JieHaMH TPYIH) i3 BiOMOi MaTpuIi
CYMDKHOCTI Ha KOXHOMY KpoOIi iTepamii B paMKax pexuMy
PYXOMOTO BiKHa MM BHJIAISIIU 10 OHIM BEpIIMHI 3 HAWOIMbIINM
(max), naiimeHmmM (MiN) crerneHeM BEPUIMHU Ta BEPLIMHH, IO
mae BumaakoBy (rand) cryminb. Bumanenus BigOyBanocs 10 THX
mip, TMOKM MOKa3HUK aireOpaiunoi 3B’s3HocTi (alg connect) He
npuiiMe HyJIbOBi 3HaYeHHs, TOOTO, 10 BTPaTH 3B’SI3HOCTI MEpexi B
iIoMYy.

PesynbTaty po3paxyHKiB 32 Tako MPOIEypOI0 HaBe/IEHI Ha
puc. 2.
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Noordin Terrorist Noordin Terrorist
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Puc. 2. Jlumamika mip a) amrebGpaiunoi 3B’s3HocTi Ta b)
koedimienta kmacrepusamii  (clust) mpu  BumagkoBoMy Ta
HaIPaBJICHOMY BUIAJICHHI BEPIIMH 3 HAHOUIBIIMM Ta HAHMEHIIUM
cTereHeM Jy1s Tepopuctrdaroi Mepexi Noordin

Iocepeno: eracna pospobka asmopis Ha ocnosi [7]

3 puc. 2 Mu MoxemMo 0auuTd, 0 B Tpadi TEPOPHUCTUIHUX
3B’s3kiB Noordin mpu HampaBieHid aTari anreOpaiuHa 3B’SI3HICTH
JOPIBHIOE HYJIO BXKe Ha 32-My KpOIli, a TP BUMAAKOBii — Ha 51-
My. 3 IOr0O MOXKHAa 3pOOMTH BHCHOBOK, III0 MEPEXKi MOXKHA
«BOWBaTH» 3 OITBIIOI MIBUAKICTIO, SKIIO TMPOBOJUTH Came
[IJIECTIPSIMOBAHI  aTaKW BHIIIyYeHHS BEPIIMH 3 HAWOUIBIIUM
CTYICHEM BepIIMHH. 3a JUis 30epeKeHHS YH 3aXUCTy MeEpex
MOTPIOHO MiAOUpaTH NMPaBUIBHE CITIBBIIHOMICHHS MK KiJIBKICTIO
BY3JIiB Ta KUTBKICTIO 3B’ SI3KiB KOXKHOT BEPIITHHH.

Ha BimMiHy Bij| BUIIAJKOBHX, HAlpaBjCHI aTaku Ha BY3JIU 3
MaKCUMaJIbHUM CTYIICHEM BEPIIMHU Oijbllie 30yPIOIOTh MEPEKY Ta
BKa3ylOTh Ha cnabki wmicisg B cuctemi. [lpu mociimoBHOMY
BUJIQJICHHI BEpIIMH TIOKa3HUK 3HIDKYETHCS JI0 HYJIS Ta Mepexa
30BCIM  pO3MaJacThCs, M0 PIBHO3HAYHO MAacINTa0HIAH Kpu3i
cucteMu. [l OUIBII  KOHKPETHOTO  TOPIBHSHHSA — 3HA4YEHBb
anreOpaiyHoi  3B’s3HOCTI  aist  30ypeHoi  Mepexi, MO)KHa
mpopaxyBaTH CEpelHI 3HAUYeHHS IOKa3HUKa. BigMmidaeThcs
CXOXICTh Cepe/HIX 3HaueHb, MPOTE B MEBHUX MOMEHTax BTpara
CTIMKOCTI BiIOYBa€THCS 110 PiI3HOMY.

[TomiTHO, 1110 TP BHJAJICHHI YHKCJIa BEPIIMH 3 HAWOIIBIIAM
MPOPaH)KOBAHUM  3HAYEHHSIM CTYIHS BEPIIWHH, KOEQII[ieHT
KJIacTepu3aLii AeII0o 3pOCTaE B MEPEXi TEPOPHUCTIB, a MOTIM CHaaeE.
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Ile MoXHa TIOSCHUTH TIPOIIECOM TOMOTEHI3amii Mepexki Ipu
BUAJICHHI KJacTepOoyTBOprOrounx BepmiuH. Lli apiOHi By3nu He
OyAyTb BIUIMBaTH Ha MEpPEeXy B IJIOMY a, OTXKE, AO03BOJISIOThH
CTPYKTYPi MepeKi 3aUIIATHCS TPUOIN3HO TaKOIO K CaMOIo.

Komm ckimampa Mepeka 3a3Ha€ BUIMIAOKOBHX 300iB, IOpIr
3MEHIITYETHCS 3HAYHO MOBIIBHIIIIE.

BucnoBku. TakuM 4MHOM, MU 3allPOMOHYBAH 1 peani3yBaliu
METOAMKY  JIOCHIJDKCHHS ~ KPH30BHUX  SIBHI B  CKIAQJHUX
MYJBTUIUIEKCHUX cHUcTeMax. /s 1poro M 3MOJENIOBalIM Pl
BUMAJKOBUX 1 HaNpaBICHHX aTaKk Ha pPEalbHO 3aJ0KyMEHTOBaHY
Mepexxy TepopucTudHOi opradizamii B [mmonesii. IlokazaHo, mio
HampaBieHi arakd € Oinbll  edekTUBHMUMHU Yy OOpoTh0i 3
TEPOPUCTUYHUMHU TIPOSBAMH.

PesynmbTat MOXyTh OyTH BHKOPUCTaHI Ui IOJAIBIIOTO
3aCTOCYBaHHS B CHCTEMax AaHTH TEPOPHCTHYHHMX 3aXOJiB Ta
BHUBYECHHI MPOOJIeM HAAIMHOCTI 1 CTIHKOCTI CKJIaJIHUX MEPEXK.

CHMCOK BUKOPHCTAHHUX JIKepesI:
1. Vito Latora. Structural measures for multiplex networks
[Enexrponnuii pecypc] / Vito Latora, Federico Battiston, Vincenzo
Nicosia. — 2014. — Pexum JOCTymy IO pecypcy:
http://arxiv.org/pdf/1308.3182v3.pdf.
2. Boccaletti S., Latora V., Moreno Y., Chavez M., Hwang D.-U.
Complex networks: Structure and dynamics. / Phys. Rep. — 2006. -
V.424. — P.175-209.
3. ComnosiioB B.M. MogemoBaddas ckilagHux cucreM /[
B.M.ComnogiioB, O.A.Cepmiox, I'.B.Jlanwmsuyk // Hapuanbho-
METOINYHUHN ITOCIOHUK I CAMOCTIIHHOTO BUBUEHHS QUCIUAIUIIHU. —
Uepkacu : Bunasenp O. 10. Bosuok, 2016. — 204 c.

4. @onpmosuii  aktuB TRS [Enekrponnuii pecypc]. — Pexum
nocrymy: https://finance.yahoo.com/quote/ TRST.JK?p=TRST.JK

5. ®onnosuii aktuB PNBN [Enekrponnmii pecypc]. — Pexum
noctymy: https://finance.yahoo.com/quote/PNBN.JK?p=PNBN.JK.
6. ®onnosuii axtuB KDSI [Enextponnmii pecypc]. — Pexum
nocrtymy: https://finance.yahoo.com/quote/KDSI.JK?p=KDSI.JK.

7. ®onnmopuii aktue ASDM [Enektponnmii pecypc]. — Pexum

noctymy:https://finance.yahoo.com/quote/ ASDM.JK?p=ASDM.JK.
8. AGamkun  JLU. XO034HCTBEHHBIH  MEXaHH3M  Pa3BUTOTO
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conuanucrryeckoro odmecrsa / JLU. AGankudH. — M.: MbIcib,
1973. - 263 c.

9. The Arda association of religion data archives [EnextponHwMii
pecypc]. pexuM JOCTYILY:
http://www.thearda. com/Arch|ve/F|Ies/Descrlptlons/TERR—

NET .asp.

1.2. MOAEJIOBAHHS KPU30BHUX SIBUII B
COIJAJIBHO-EKOHOMIYHUX CUCTEMAX
METOJAMMU MEPEXKHOI'O AHAJII3Y

[TpoBeneHO MOPIBHSHHS PE3YNbTATIB METOJAMH MEPEKHOIO
aHaizy A GOHIOBOTO Ta CIIOTOBOTO PWHKIB B KPU30BIi IMepiou.
OtpumaHni pe3ynbTaTH [AlOTh MiJCTaBU CTBEPAXKYBaTH, IO Ha
BiMiHY BiJl ()OHJOBUX, TOBAPHI PUHKHU MPAKTUYHO HEKOPEIbOBAaHI,
10 3HAYHO YCKJIaJHIOE IPOTHO3YBAaHHS HEOKAHMX SIBHIIL.

KarouoBi caoBa: cxmagHi Mepexi, Mipa CKJIaIHOCTI,
TOTIOJIOTIYHUI aHali3, CHEKTPAILHUHA aHami3, (OHIAOBHA PUHOK,
CIIOTOBHMM PUHOK, KpHU3a.

IlocranoBka mpoOiaemu. HasgBHICTP €KOHOMIYHMX KpH3 Ta
MpoOJIeMH TMPOrHO30BAHOCTI KPWU30BUX SIBUII HAa CHOTOIHINIHIN
JIeHb €  XapaKTepHUMH Ta  HEBII'€MHUMH  CKJIaJOBUMH
(hyHKIIIOHYBaHHS Oyab-KOi €KOHOMIYHOi cucTeMu. B ymoBax
ChOTOJIGHHS JIOCHTH aKTyallbHOIO € Tpo0iieMa CTBOPEHHS
e(peKTHBHUX METOJ(iB aHali3y Ta TMPOTHO3yBaHHS JAWHAMIKU
CKJIQJIHUX CUCTeM. B 1iboMy acrmekTi 3pociia HaykoBa aKTUBHICTh B
00JacTi JAMCKPETHOI MAaTEMaTHKH, 3HAYHI MOMJIMBOCTI SIKOT
OOyMOBIIEHI ~ TEOPETHKO-MHOKWHHUMH, KOMOIHATOPHHMH  Ta
TOMOJIOTIYHUMH XapaKTEPUCTUKAMH CHCTEMHU. | SKII0 y MaTeMaTHIi
Taki CTPYKTYypHI BIIAaCTMBOCTI BHBYa€ Teopis rpadiB, To Ha
MIXKJTUCIIMTUTIHAPHOMY PIiBHI CKJIABCS HOBUI CydacHHH HAampsMOK
JOCITDKeHb — Teopis ckiagHux Mepesx (complex networks) [1, 2].

Ilpu  nmocmimxenHi (QyHIAMEHTAIBHUX  3aKOHOMIpHOCTEH
€KOHOMIYHHMX CHCTEM BHKOPUCTOBYIOTHCS TIOTYKHI METOJIM aHAIIi3y
HECTaI[IOHAPHUX YacOBUX DsiB. EJeMEHTH TakMX CHCTEM MaroTh
OiHapHi 3B’SI3KM, SKi MOXXHa IPEICTABUTH y BUIJSAI CKJIATHOI
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Mepexi 3 HETPUBIALHUMH TOIIOJOTIYHUMH  BIIACTUBOCTSIMU.
Tomonoriydi  XapakTePUCTUKUA  JAlOTh  MOXJIMBICTH  OI[IHUTH
MOJIOKEHHSI BEPIIMH y Mepexi (MMOKa3HUKH IEHTPalbHOCTI Ta
iepapXigyHOCTi), Ta MepeXy B MUIOMYy (TOKa3HHKH MIJTICHOCTI Ta
3B's13HOCTI).  CHEKTpaJIbHHKM  aHalli3  JO3BOJSIE  OTPUMAaTH
XapaKTepUCTUKN OKPEMHX OO0 €KTiB Ta Bci€i cucTeMH, WLIO0
0a3yloTbca Ha anreOpaidyHuX iHBapiaHTax Mepexi — ii crmekTpax.
JocmimkeHHss  OUHAMIKM ~ TOIOJIOTIYHHX  Ta  CHCKTPAbHHUX
MOKa3HHUKIB JIO3BOJISIE PO3B’SI3yBaTH UHUCICHHI Ta HEOIHOPiIHI
npobjaeMu, IO BHUHHUKAIOTH NPH BUBYEHHI Ta NPOTHO3yBaHHI
CKJIQJIHUX CHCTEM, i 3a3BHYall HE MiTAIOTHCS CYTO MATEMaTHIHOMY
OIMCAHHIO.

Meto0 podoTH € AOCHiIKeHHS (OHIOBOIO Ta CIIOTOBOTO
PUHKIB 3aco0aMH MEPEKHOTO aHaji3y, OTpPUMaHHS Ta OIliHKa
TOMOJIOTIYHUX Ta CHEKTPAIbHHX Mip CKiIagHocTi Mepexi [3] B
cepenorumt Matlab [4].

Bukaan ocHoBHOro marepiany. B po0oTi nmpoBefcHuii aHai3
MOJaJTbHUX CHiBBITHONIEHh OO0 €KTIB CKJIQJHUX CHUCTEM pi3HOI
MNPUPOAM HA OCHOBI OTPHMMAaHHX TOMOJIOTIYHUX Ta CHEKTPATLHUX
XapaKTePUCTUK CKIAJIHUX MEpeX, MoOymoBaHMX Ha 0a3i 4acOBUX
psamiB. llepeTBOopeHHS dYacoBHX psNiB Yy CKJIaaHI MEpexKHi
BioOpaskeHHs1 OyIIO 3A1MICHEHO METOJIOM, SKHI BpPaXOBY€E B3a€EMHY
HAOJIMKEHICTh  PI3HUX CETMEHTIB YacoBOi IOCHIJOBHOCTI 1
BHKOPHCTOBYE TEXHIKY pekypentHoro anamizy CRP [5, 6]. dauwuii
METO/T JI03BOJISIE TOYHO BiATBOPHUTH iH(OpMAIIito, 110 30epiraeThcs
y 4aCOBOMY DS, B IbTEPHATHBHIN MaTeMaTHIHIH CTPYKTYPI.

Posrnssnemo rpad G ckiagHoi Mepeki JOBUILHOI MPHUPOJIH.
Juia aHamizy miei mMepexxi Oynud OTpHMaHI HACTYIHI TOIOJIOTiYHI
XapaKTepUCTUKH:

* creninb Bepinau (degree) — KibKicTh pedep, IHIUISHTHHX
JaHiil BEpIINHI — JIOKAJbHA XapaKTePHCTHKA, IO OOYMCIIOETHCS
3a hopmyiioro:

1-E
N
ne E — kinbkicts pebep, N — kinbkicTs Bepums;
e crymiHb miineHOCTI (Closeness) — BiacTaHb AOCTYMy 10
IHIIMX BEpIIMH MEpPEeKi — JIOKaIbHA XapaKTepHCTHKA, II0
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00UYnCTIOETRCS 32 (HOPMYIIOI0:

C=1

2.Cij

i#]

Jie C; — BIACTaHb BiJ| BEPIINHH I 10 Bepmumm j ;

» koedimieHT Kiactepusauii (Clustering) —  KUIBKICTB
HaHOMMKUUX CYCITIB, SKI € TaKOXX HAHOIMKYMMH CyCiTaMH OJTUH
IUISL OTHOTO — JIOKAJIbHA XapaKTePHCTHKA, [0 OOYHCIIOETHCS 32
(hopmyoro:

c -2,
k(k -2
ne K — ximekicTe cycimiB, € — KUIBKICTH pebep MiXK HHUMH.
KoeimienT kimactepusariii € TOMOIOTIYHOIO MIpO0, SKa IOKa3ye
TEH/ICHIIII0 MEPEeXkKi A0 MOLTY Ha TPy (KJIacTepH);

* eKCIeHTpHCHUTET Bepiuuuu (eccentricity) — wmakcumansHa
BiicTaHb Bim maHoi BepmuHH U o Oyab-KOi iHINOI BEpIIMHU
MepexXi — JIOKaJbHa XapakTepUCTHKA, M0 OOYHCIIOETHCS 3a
thopmyoro:

e(u) = VT,%) d(u,v),

e d(U,V) — BijcTanb MK BepmuHamu U 1 V;

* miametp (diameter) — MakCHMyM €KCIIEHTPHUCHTETIB.

OxpiM  TomosoriyHMX OyJaM  OTPUMAaHi TaKOX  JEsKi
CHEKTpalIbHI  XapaKTepUCTUKH, $AKI € iHBapiaHTaMH MaTpUIlb
cymikHOCTI Ta Jlamaca BimnoBigHoi Mepexi G :

* MakcuMmajbHe BiacHe 3HadeHHs (max lambda) marpuiti
cymiknocti A mepexi G

« anreOpaiuna 38’s3uicTh (algebraic connectivity, algConnect)
— HallMeHIle HEHYJIbOBE BJIacHE 3HaueHHs Martpuui Jlammaca K,
sIKe € Mipoto 3B’ s3H0CTI Mepexi G ;

* eHepris rpady (graph energy) — cyma aOCONMIOTHHX BIaCHHX
3HaueHb MATpHIi CyMiKHOCTI A — rio0aibHa XapaKTEPUCTHUKA,
10 OOYHUCITIOETHCS 32 POPMYJIOHO:

E<e>=g|zi|,
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ne A, — BiuacHi yncina Marpuii cymikaocti A mepexi G .

3ayBaXMMO, IO ICHY€ AEKiTbKa albTePHATHBHUX O3HAUEHB
MaTpHIll CYMDKHOCTI JlaHOi Mepexi. B maHoMy BUDAanmKy mifg
MaTpHIE CYMDKHOCTI OyZeMO PO3YyMITH KBaJpaTHy MaTpuiro A
nopsaky N, y sxoi a; =k, sKwo BepmmHu Vj Ta V; CymikHi

kpatHocTi K i a; = 0, SIKI110 BOHM HECYMIXHI.

Martpuus Jlamiaca € ofHUM 3 BHIIB NpEACTaBICHHSI MEpexi i
OB’ s3aHa 3 MATPHIICI0 CYyMIKHOCTI CITiBBiTHOIIIEHHSIM:
K=D-A,
. di,i=j,
ne D — niaronansna matpuus nopsiaxy N, d; j= o
0,1+ ].

Pesyabratu gocmimikenn. Jns aHamizy TOIONOTIYHHX Ta
CHEKTPAIbHUX BIACTUBOCTEH (DOHIOBOrO pPHHKY B SIKOCTI 0asu
nocipkeHHs Oyio oopaHo 3HaueHHs iHaekcy S&P 500 3a mepiof
1982-2015 pp. (maxi sp82) [8] Ta 1mroaeHHI 3HAYEHHS CIIOTOBOI I[IHA
Ha OensuH 3a nepion 2004-2015 pp. cioroBoro puHKy [7].

OTpumaHi  pe3ylnbTaTd pO3PaxyHKIB  TOMOJIOTIYHUX  Ta
CIIEKTPAIFHUX MIp CIIPOBOKYBaINM BHHUKHEHHS pSIy 3allUTaHb,
OCKLIBKHM BHIIE 3a3HAa4YeHI MipH, OOYMCIEHI IJI MEPeX YacOBUX
pAAiB  BaMOTHUX Ta (POHIOBUX IHAEKCIB, JICMOHCTPYBaJIU
KapIHHAIBHO iHINYy IHHAMIKY peakiii Ha Kpu3y B cucremi [3].
OTxe, BUHHMKIIA HEOOXiJHICTh NMPOBEACHHS MOPIBHIIBHOIO aHAIII3Y
MEPEKHUX MIp CKJIAIHOCTI JyIsl POHIOBOTO Ta CIIOTOBOI'O PHHKIB.

PesynbraTtu po3paxyHKy TOMOJIOTIYHUX Ta CIEKTPAIBHUX Mip
1151 QOHIOBOTO PHHKY HPE/ICTAaBICHO Ha pUCYHKaX 1,2.

Pesynbratd JOCIHIDKEHb TOIOJOTIYHMX Ta CHEKTPaIbHUX
XapaKTepUCTUK  MEpeX,  BIAMOBIIHUX  CIIOTOBOMY  PHHKY,
300paxxeHo Ha pUCYHKax 3,4.

Pesynprati oOTpuMaHi AAs  TOMOJIOTIYHHUX XapaKTEPHCTHK
MEpPEeXK CBIAYaTh Ipo Te, 110 s poHmoBoro iHaekcy S&P 500 mipu
CTYNEHS IIJIBHOCTI Ta CTENEHs BEPILIMHY Iepe]l KPU3010 3pOCTAIOTh
(puc. la), a quHaMika giamerpa Mepexi (puc. 1b) € acumerpuaHOIO
no Buie 3asHaveHux Mip. Hlogo miamerpa mepexi (puc. 1b), To
el TTOKa3HUK Tepel KPU30K He CIajiae, sk IPoJIEMOHCTPOBAHO Ha
pucyHky 1b, a HaBmaku 3pocTae.
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Puc. 1. llopiBasnpHa nuHamika GormoBoro iHmekcy S&P 500 3
MipaMH CTETIeHs BEpIIMHHM Ta CTYIEHS IMUIBHOCTI () 1 AiameTpom
mepexi (b), pospaxoBanux 3a metogom CRP

Illo cTocyeThCs CHEKTpANbHUX MIp CKIQAHOCTI, TO B
MepeIKpU30Bi Tepionu Ha GOHIOBOMY PHHKY (pHc. 2) anreOpaiuna
3B’S3HICTH, €Heprisi rpady Ta MakCUMallbHE BIIACHE 3HAYCHHS
pearyroTh 3HaYHMM CIIECKOM 3HAa4€Hb, YOrO HE BiOYBaeThCs Ha
CIIOTOBOMY PUHKY (puc.4).
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Puc. 2. IlopiBHsinbHa nuHaMika Gongosoro iHaekcy S&P 500 3
MaKCUMaJbHUM BJIACHHUM 3HAYCHHSIM Ta eHepriero rpady (a) i
Miporo anrebpaiunoi 3B’s3HOCTI (D), po3paxoBaHMX 3a METOIOM
CRP

Ha cnoroBoMy puHKY (puc. 3a) criocTepiraeThcsi 30BCiM iHIIA
CUTyaIlisl: MiIpHM CTYHEHs IIUIbHOCTI Ta CTCMNEHS BEPUIMHU Y
KPHU30BHH Mepioj pearyoTh 3HKCHHSIM 3HAYCHb.
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JlnnaMmika CTymeHsS WIUTBHOCTI Ta CTENICHS BEPIIMHM Ha
pucyHkax 3a) Ta 4a) CBIIYUTH, IO y MEPiOJ KPU3OBOTO CTaHY
CUCTEMH MTOKa3HUKHU PearyroTh 3HWKCHHSIM 3HAYCHb.
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Puc.3. llopiBHsuIbHA JWHAMiKa CHOTOBHX IIiH Ha O€H3WH
(gasoline) 3 mipamu cTerneHi BepUIMHHK Ta CTYMEHS HIUIBHOCTI (a) i
Miporo miamerp mepexi (b), pospaxosanux 3a metogom CRP
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Puc. 4. llopiBHsuIbHA AWHAMiKa CHOTOBUX I[iH Ha OEH3WH 3
MaKCHMaJbHAM BJACHMM 3HA4YeHHsM Ta ecHepriero rpady (@) i
Miporo anrebpaiunol 3B’s3HOCTI (D), po3paxoBaHWX 3a METOIOM

CRP

Pucynku 3b) ta 4b) nemoHCTpyIOTH, 1110 TiaMeTp Mepexi Mae
ACHMETPUYHY MOBEIIHKY BiJIHOCHO CTEICHS BEPIUIMHH Ta CTYICHS
migpHOCTI. BapTo 3a3HaunTH, MmO JMHAMiKa EKCHEHTPUCHUTETY
BEepIIMHA Ta KoedillieHTa KiacTepusanii € aHaJIOTIYHOI 0
JUHAMIKH JlaMeTpa MEpexki, 1m0 OOyMOBJICHO O3HAYEHHSAMHU IIHUX
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XapaKTepUCTHK.

AHaJNOTIYHO TNPOBOAWIUCH JOCHIDKEHHS 1 JUIsS  IHIIMX
CErMEHTIB TOBAPHOT'O PUHKY, a caMe: METaIH: HiKeJlb, OJIOBO, IIMHK
Ta iH. /J[uHaMika MepeKHHX Mip CKIATHOCTI BHUSBHIIACS TaKOIO K,
SIK 1 B BHITAJKy OCIiIKEHb OCH3UHY.

BucnoBku. Otmxke, pe3ynbTaTH JTOCTIKEHb MEPSKHUX Mip
CKJIAITHOCTI CBIiT9aTh MPO Te, IO paHillle BUABICHI 3aKOHOMIPHOCTI
TUHAMIKH CIIEKTPaJbHUX Ta TOIOJIOTIYHHX Mip Ha (OHIOBUX Ta
BAJTIOTHUX PUHKAX HE TPATUIIIHO TMPOSBISIOTECA HA CIIOTOBUX
punkax. Illo, B cBoio uepry, CBiJUWTH MNPO BiACYTHICTH abo
CIaOKICTh KOPENAMIMHNX MPOIECiB B KPU30BI ITEPIOAN HA TOBAPHUX
pUHKaX.

TakyuM YHMHOM, KOpPEJLiKHI CHIBBiIHOLICHHS MOXYTh OyTH
KOPHCHHMH TIPH TPOTHO3YBaHHI TOBEIIHKH CHCTEMH B KPH30Bi
Mepiojin, MPOTE BOHU HE € PUHKOBUMH 3akoHamH. [Tokiamaroduch
Ha KOpEJAIiiHI mpolecH, HeOOXiTHO PO3YMITH, IO BOHU MOXKYTh
3MIHIOBaTHCSA YM 30BCIM 3HHUKaTH B  IMEPiOAM  BUCOKOI
BOJIATHIIBHOCTI.

B nmepcrnekTuBi nepenbavyaeThCs MOANBIIC  JTOCIIPKCHHS
MpOIIEeCiB KOpeNsii Ta CHHXpOHi3alii Ha CHOTOBOMY pPHHKY, a
TAKOX BWSBICHHSA CTIMKHX 3aKOHOMIPHOCTEH 3 ypaxyBaHHSIM
3HaYeHb MEPEXKHUX Mip CKJIAQIHOCTI, SKi JO3BOJSATH MEpen0adnTH
KpPHU30BI SIBUIIIA.
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9. ComnositoB B.M. MogenoBanus CKIQAHUX cucteM /[
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METOINYHUHN ITOCIOHUK 11 CAMOCTIIHOTO BUBUYECHHS QUCIIAIUIIHU. —
UYepkacu : Bunasens O. 10. Bosuok, 2016. — 204 c.

1.3. METOJ MOJAEJKOBAHHS IUHAMIKHU PO3BUTKY
CTPAXOBUX KOMITAHII HA OCHOBI
JAUHAMIYHOI'O AHAJII3Y ITATEPHIB

IMocranoBka mpodaemu. Bitumsnsani crpaxosi kommanii (CK)
MPAIOIOTh B HECTA0ITLHOMY CEPEOBHII, IO BUMAarae po3poOKu
Ta 3aCTOCYBaHHS HOBHX ITIJIXOJIB JUISi CBOEYACHOTO IOTIEPE/KEHHS
KpU30BUX cHTyaliil. [IMHaAMiuHWi aHali3 maTepHIB — Iie HOBa
00J1acTh aHali3y JdaHWX, IOB’s3aHa 3 JOCITIDKCHHSIM JUHAMIKH
PO3BUTKY  COI[iaIbHO-€KOHOMIYHUX OO0’ €KTIB, TMOIIYKOM  iX
B3a€EMO3aJIeKHOCTe#H Ta kinacudikamiero [1-2]. {ns kepiBaunTea CK
aHani3 nuHamiku po3BuTky CK € 3aco00M oTpuMaHHS JOCTOBIpHOT
inpopmanii npo moxiauocTi CK. Pesynaprat mporo anamisy €
OCHOBOIO YXBaJICHHS YIIPaBIIHCHKUX PIlLICHb.

AHaji3 ocTraHHiX xocaimkeHs i myosaikauiii. [IpoGnemu
aHaJi3y Ta MOJEIIOBAHHS MisUIBHOCTI MiANPHUEMCTB 1 (iHAHCOBHX
yCTaHOB 3HAWIUIN BioOpakeHHs B poOoTax 0ararbox 3apyOi’KHUX
1 BITYM3HSHMX BYCHMX, 30KpeMa: Anbr™mana E., basuiesuua B.,
Bigepa V., buarynal.,, bnankal., Bitiainacekoro B., TIeiins B.,
I'pozara K., €netika B., €piHoi A., Kamincekoro A.,
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Kneb6anosoi T., Kmmmenroka M., KosamboBa B., Kopampuyka K.,
Jlyx’siuenko 1., Maptina ., Matsiituyka A., Muunxa €., Ocanus C.,
Ckpumnanuenko M., ConosiioBa B., Cmpinreiita I., Cycnosa O.,
Tadmepa P., Tepemenka O., Tepemenko T., Txkauenko H.,
dimmarpika I1., Oynmepa A., XewmrnroHa [1., Xonta P.,
XpucrianoBcbkoro B., Yepnska O., Llapanosa O., Illepemera A.
Ta iHmuX. BomHouac, po3po0Ili HOBUX METOIB aHAI3Y MisIIBHOCTI
came CK mpuiiieHo HeZJOCTaTHBO YBarw.

He Bupimeni panime 4vacTmHH 3arajbpHOi NpPoOGJIeMHu.
Hes3Bakatoun Ha 3Ha4Hy KiNBKICTh MyOJiKaliif, cOpsSsMOBaHUX Ha
MiaBHINEHHS edekTuBHOCTI mismeHOCTI  CK, HeBupimeHIMEI
3aJMIIAITHCS Mpo0IeMu MOJETIOBaHHs JuHaMiku po3BuUTKy CK 3
METOI0 3amo0iraHHs KpU30BHX cHTyalid. Y ¢inaHcoBill cdepi
€KOHOMIKH JOIUThHICTh BUKOPHUCTAHHS aHAN3y TMAaTepHIB I
0aHKIBCHPKHX yCTAaHOB IiATBEpPKEHA MpUKiIanamu [2-5], B poboTi
[6] aBTOpOM 3 BHKOPHUCTAaHHSIM CaMOOpraHi3amiMHUX KapT
KoxoneHa 3anpornoHOBaHO METOJl AMHAMIYHOTO aHaJi3y MisUTbHOCTI
CK, mo 3mificHIOIOTH PU3UKOBI Buau cTpaxyBaHHs, ane CK, mo
CTPaxyrTb YKUTTS, 3ATUIIHINCS 11032 YBarolo.

MeTo10 [J0CHIIKEHHS € BHCBITJIEHHS IIWTaHb MIOJO0
MOJICTIOBaHHS Ta aHaNi3y IuHaMiku po3BUTKY CK, mo crpaxyroTs
XKUTTS, sike nependadae rpymnyBanHs CK B okpemi kiactepu Ha
OCHOBI TMOKa3HUKIB ()iIHAHCOBOI AIsUTBHOCTI (MAHEIbHUX JIAHWUX) 3
METOIO MOUTYKY MaTepHiB 1 moOynoBu TpaekTopii po3Butky CK, sika
OIHCY€ 3MiHY KJIACTEPiB-TIATEPHIB.

Buknan ocHoBHOro martepiany.

[Tix mnarepHoM pO3yMilOTh TaKy KOMOIHAIl0 3HA4YECHb
napaMmeTpiB 00’€KTa, sika JOCUTHh CHIILHO BiAPI3HSE WOTO Bif| 1HIIAX
o0’ektiB. Ha mepmiomy erami aHamizy MaTepHIiB COIialbHO-
CKOHOMIYHMX 00’€KTiB BiZIOyBa€ThCs (OPMYBaHHS KIIaCTEPIB 3
BUKOPDHCTaHHSIM KJIACTEPHOTO aHalizy, Ha JApyromy  erari
LIYKAIOThCSI MATepPHH, SKI JOCTATHRO TIOBHO MPEACTaBISIOTH
OTpPHMaHi KIJIACTepPH, Ha TPEThOMY €Talli OIIHIOETHCS CTIHKICTh
MOBE/IIHKH COIIaJIbHO-eKOHOMIYHMX 00’ €KTiB. 3ayBaKUMO, IO
srimHo [1] ocHOBHa 3amava aHaii3y MaTepHIB MOJATAE HE B TOMY,
mo0 ONHCYBAaTH HAsBHI KJIACTepH, a B TOMY, MO0 BH3HAYATH
KJIACTEPH, OIHKCAHI MaTepHaMH, M0 MPU3BOAUTH 0 HEOOXITHOCTI
Bi3yastizallii JaHWX 1 BUKOPUCTAHHS iHTEPAaKTHBHUX 3ac00iB poboTH
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3 HUMHU. ToMy MMUPOKe 3aCTOCYBaHHS B aHAJi31 MATEPHIB OTPUMAITH
METOAM  TPHUKIAAHOI  CTATHCTUKH, B  TEpIly  4epry
camoopra#i3zaniitai kaptu KoxoHeHa, siKi JJ03BOJISIFOTh MPEICTaBUTH
OaraToMipHi JaHi B JBOBHMIPHOMY IIPOCTOpI 3 METOIO iX
Bi3yasnbHOTO aHaiizy [3-6].

OngHuM 3 CyYacHUX MiIXOJIB 10 JOCTIDKCHHS JUHAMIKU
PO3BUTKY COIIabHO-€KOHOMIYHHX O0’€KTIB € BHABIEHHSI Ta
MONaJbIIMK  aHami3 CTpaTeriuHux TIpym, chopMoBaHUX B
3aJIS)KHOCT] BiJ| CTparerii, sKoi JOTPUMYIOTHCS O0’€KTH, IO iX
yTBOpIOIOThH [3]. O0’€KTH YTBOPIOKOTH I'PYIH, SKi JOTPHUMYIOTHCS
€IVHOTO TIATePHY HAa MEBHOMY MPOMIXKKY Hacy, Tak 3BaHI CTiHKi
TpyIH TOBENIHKA Ta MEHII CTiiiKi, fKi 3MIiHIOIOTh KIIACTEPH-
maTepHH 3 IUIMHOM dYacy [1]. 3MmiHa marepHy oO3Ha4Yae 3MiHy
TUHAMIKH PO3BHUTKY 00’€KTa. AHANI3YIOUM 3MiHY TAaTepPHIB MOXKHA
cBoeyacHo nependavdarn norparmistHas CK B Kpu30By cHUTyaIliro.

ITix Tpaextopieto po3Butky CK My po3ymieMo ymopsaKOBaHY
CYKYIIHICTh MaTepHIB, KOXKHUH 13 SIKUX BU3HAYa€ (QPYHKIIOHYBAHHS
CK y BiamoBigamii mpomixkok dbacy. Tpaektopis po3sutky CK
HATJSIIHO TIOKasye, sIKa CTpaTeris [IisuibHOCTi Oyna oOpaHa
kepiBHuLTBOM CK B IIeBHI IPOMIXKKH 4acy.

B sxocti o3mak kmactepumszanii CK, mo cTpaxymTh XKHTTH,
o0paHo noka3HukH ¢inancoBoi AismbHOCTI CK. Mipoto 01m3bKoCTi
MMOKa3HUKIB  KJlacTepu3allii  oOpaHa  €BKJIiJOBAa  BiJCTaHb.
Otpumanuii B pesynbrari kimacrepmsauii posmoxin CK Ha
CTpaTeriyHi TPYNH JO3BOJIIE BU3HAYUTH CTPATETiduHYy TIpymy 3
O3HaKaMW KpHM3H, a TaKoX MPOCIHiIUTH TPAEKTOPIIO PyXy
anamizoBanoi CK Mixk kiactepamu Ta mepeadaduTd MOXIHMBICTh i1
MOTPAIUISTHHS IO CTPATETIYHOT IPYITH 3 O3HAKaMH KPHU3H.

PosrisiHeMo OCHOBHI eTamu MOOYJOBU TPAEKTOPii PO3BUTKY
CK. Tlepmum ertamom € (opMyBaHHS MaTpHIll BXITHUX JIaHHX
X= {x:'j}:i =1-+mn,j =1+m, ge: X;j — 3HAYEHHS j-rO TIOKA3HUKA
¢inancoBoi nisutbHOCTi i-01 CK; n — ximekicte CK, siki OepyTh
yyacTb y aHaji3i; M — KUIbKICTh MOKa3HUKIB. J[kepenom
(dopMyBaHHS KOXHOIO EIEMEHTY Xjj MAaTpHUILi BXiIHHX JIaHUX €
mopiyHa ¢inancoBa 3BiTHicTh CK. Hamm Oymm Bukopucrani
MMOKa3HWKH (PIHAHCOBOI MisUTbHOCTI, HaBeneHI B TaOm. 1, sxi
BPaxoBYIOThcsl HalioHanbHOI0 KOMICi€l0, MO 3MIHCHIOE Jiep)KaBHE
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perynoBaHHs y cdepi puHKIB (iHAHCOBUX IOCIYT, MPH aHai3i
nismerOCTI CK [7].

JIst BUBHAYEHHS Y3rOJUKCHOCTI 00OpaHMX MOKA3HUKIB B Ipymax
TTOKa3HUKIB TTOTPIOHO TPOBECTH aHAJI3 KOPEAIIHHNX 3B’ A3KIB MIXK
HUMH, B Pe3yiabTaTi 4Ooro MOXJIWBI 3MiHH B HAOOpi MOKa3HUKIB
Tabm. 1. SIk 1HCTPYMEHT KOPENSIIMHOTrO aHajai3y MH MPOIMOHYEMO
BUKOpHcTaTH KoedimieHT ambpa Kpombaxa 0 =m =1, sxuit
BitoOpakae BHYTPIIIHIO Y3TO/PKEHICTh MOKA3HUKIB, 0 OMHCYIOTh
omuH 00’€KT. Bucoke 3Ha4YeHHS O CBITYUTH PO Te, M0 oOpaHi
MOKa3HUKH  JI0Ope  XapakTepu3yloTb 00’exT. [IpuitHATHUM
3Ha4YEHHSIM BBaxkacThes o.=0,7.

Tabmuis 1
IToka3HWKH, IO BPaXxOBYBAIMCH IPH KIACTEPHOMY aHANi31

IToka3Huk | Dopmyna po3paxyHKy

IMokasuuku perrabenbrocTi (numoma éaza 3/6)

Koedinient X,= NP / Eq, e: NP — uncruii

eHTa0eIHHOCTI npUOYTOK;
penra (numoma eaza 1/3) PHOYTOI, .
Karitary, X; Eq — BiacHu# Kamitain.

Koedinient NP — uncruii

. | X,=NP /A, ne:
pEHTA0EIBHOCTI MpHUOYTOK;
. (numoma saza 113)
aKTHBIB, X» A — aKTHBH.
Koedinient N
penrtabensnocti | X3= NP /NS, ze: NP~ T
puOyTOK
CTPaxoBUX (numoma saza 113) ’

. NS — uncra Bupyuka.
orepartii, X3 pyd

IMokazuuku nikBigHOCTI (NUMOMa 6aza 2/6)

Koedinient
3arajibHO1
JIKBITHOCTI, X4

X4s=CA/L, ne: CA — 0060pOTHI aKTHBHY;
(numoma eaza 1/3) L — 3000B’s13aHHS1.

HLA — BucoxomikBigHi

Koedimieat
mB(E cho'l' Xs=HLA/CL, ze: aKTHBU
| [IBHAKO (numoma eaza 1/3) CL — moTtouni
TiKBizHOCTi, X 3000B's13aHHS
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IToxa3zuuk

Dopmyna po3paxyHKy

Koedoirient
a0COJIFOTHOIL
JIKBITHOCTI, Xg

Xe= LA/ CL, ne:
(numoma eaza 113)

LA — miKBiJiHI aKTHBH;
CL — morouHi
3000B’A3aHHS.

IHmni mokasHukK HamgiftHOCTI (numoma eaza 1/6)

Koedimient X7=Eq/A, ne: EqQ — BiacHuii kariradn,
aBTOHOMII, X7 (numoma eaza 3/8) A — akTHBH
.. Xg=R/(Eq - IA), ze: R — neb6iTopceka
Koedirient 8 (Eq ) 2 A PS
. . (numoma eaza 1/8) 3a00proBaHiCTh;
ne0ITOPChKOT - .
. EQ — BiacHuii kamiTai,
3a00proBaHOCTI, . .
Xe IA — HeMaTepiabHi

AKTHBH.

Koedimient 3min
Y BJIACHOMY
Kamitaji, Xg

Xo= (Eq(t) - Eq(t-1)) /
Eq(t-1), me:

(numoma eaza 2/8)

Eq(t) — BmacHwuii
KaIritaja IOTOYHHNH;
Eq(t-1) — BnacHwmii
KariTai MonepenHii.

Koedinient
JOXigHOCTL
IHBECTHIIIH, X19

XlO: FP/ Fl, e:
(numoma eaza 1/8)

FP — mpubyTok Bix
(hiHaHCOBOT isITLHOCTI;
FI — cepenniit o6car
(iHaHCOBUX
IHBECTHLIIN.

Koedoirmient
PHU3UKY
CTpaxyBaHHS, X131

X11=NPrem/
(Eq - 1A), ne:

(numoma eaza 1/8)

NPrem — gucri npemii;
Eq — BnacHuii kamitan;
IA — HemaTepianbHi
AKTHBH.

Ha ogpyromy erami moTrpiOHO BHU3HAYUTH MPIOPUTETH
MOKa3HHUKIB, Ha OCHOBI SIKMX HPOBOJUTHCS KIACTEPHUH aHai3.
[TuroMa Bara OKpeMHX MOKa3HHKiB (1uB. Tab. 1) Oyia BU3HAUeHA
HAMH CHOYATKy JUIsl TPy MOKa3HHWKIB, a TOTIM JUIS OKPEMHUX
MOKAa3HHUKIB 3 YpaxyBaHHSAM iX MPIOPUTETY BCEPEIUHI I'pymu 3a
cxemoro DimbepHa, sSKa BiANOBiIa€ MAKCUMYMY EHTPOIIii HasBHOT
iH(pOopMaIiHOT HEBU3HAYECHOCTI 1[0/I0 BArOBUX KOE(]ILIi€HTIB.

B 3aranpHOMy BHIaaKy, KOJNM B CHCTEMI Bar IOKa3HHKIB
MPUCYTHI SIK BIIHOLIEHHS MEpeBart, TaK i BiAHOMEHHA OaliayK0CTi,
BU3HAYEHHS BEJIMYMHM Bar IOKA3HUKIB BIANOBIIHO A0 CXEMHU
®dimbepHa  3MIHCHIOETBCSI 332  HACTYIIHUMH  PEKYPEHTHUMH
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criBBigHomenusmu [8]:

_ ) T AkgoG =G, g 2
r+1 axwyoq., >q, I ’ o

N I
K=2o5 W=
= K
ne: Oi — I-uil MOKa3HUK; M — KUIBbKICTh NMOKA3HUKIB; Ij — paHT i-ro

MOKa3HHMKa; Wj — MIMTOMa Bara i-ro moKa3HHKa.

Ha tpetpomy eTami OymyeThest KapTa KIIACTePiB JOCTIIKYBaHOT
cykymHocti CK, mo cTpaxyiooTb KUTTS. SK  IHCTpyMeHT
KJIACTEPHOTO aHalli3y B CHJYy BHINE3a3HAYEHUX NPUYUH OyiIu
oOpani camoopranizariitai kaptu Koxonena. Jlns ix moOymoBu
Oyma BukopucTana mporpama Viscovery SOMine. [lpomnemypa
noOynoBu kapth KoxoHeHa mpenctaBisie co00I0 TOCUTH CKIAIHY
3a/layy BHACNIJIOK BiJICYTHOCTI (DOpMasizoBaHMX IpPaBWII, 3TiIHO
SKUX INTy9HA HEWpOHHA Mepeka Moke OyTH ONTHMi30BaHa.
Homepu «knacrepiB B Viscovery SOMine mnpHu3HA4YalOTHCS
aBTOMAaTW4YHO. TOHKa HACTpoOWKa TapaMeTpiB KilacTepu3alii
3nilicHIOBanach 3a ponomMororo iHTepdeiicy Tune Clustering, sxwii
nocTymHul 3 MeHIo Segment. Kputepiem, o xapakTepusye sKiCTh
HAaBYaHHs HITY4YHOL HEHPOHHOI MEpexi, SIBJISIE€THCS
11eHTU]IKOBaHICTh OTPUMAHMX KJIACTEpiB Ha KapTi KoxoHeHa.

3aranpHa KiNBKICTh O0’€KTIB Kjactepu3allii cTaHoBUTH 60,
OCKUIBKH y BXIJHI HAHEJbHI JaHi BBINILIM MOKA3HUKHU iSUIbHOCTI
12 CK, mo cTpaxyloTh XUTTA, Ha mpoTsizi 5 pokiB (2011-
2015 poku). B pesynbrari 3acTOCyBaHHS INTYYHOI HEWPOHHOL
mepexi (kaptu Koxonena) CK, mo cTpaxyroTb >XuTTs, Oynu
3TPYMOBaHi B YOTHPH Pi3HHUX KJIACTEPH, TIOKa3aHi Ha puc. 1.

Ha yerBepToMy erami aHami3yeThCsl OTpUMaHa KapTa KJacTepiB
nocmimpkyBanoi cykynHocti CK 1 g;ms  KOXXHOro — Kiacrepa
BHU3HAYAETHCS MATEPH, SIKUH 1Iel KiacTep i1eHTU]IKYE.
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Kpwsoani
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Crabinsimi 15 ] ]
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C 1: Crainshui C 2 Perrabentrui C 3 Kpsosmit C 4 Nixsigpnit

B KOOI PONTABENLHOCTI 1 KOSPAISHT DENTBENSHOCTI I WOSBLIHT DENTEBEAAOCTI ) MSGHIENT 8Tanewcl M)

u oivon wee

roobi

W oegigen aeSiopcsri 3a5m Koepipe A

B8CTB vorbugen puamey CrasmyEs

Puc. 1 — I'padiune 300paxeHHs1 KinacTepiB, cHOPMOBaHHX 3i
CTpaxOBHX KOMITaHiiH VYKpaiHH, IO CTPaxymTh IKUTTSI, 3a
BIAIMIOBIJHUMH O3HAKAMU

XapakTepHUMHU pHCaMU KiacTepa-marepHa | «CTaOuUIbHUI»
(73% 00’ekTiB) € HacTymHi CepenHi 3HaYeHHs MoKa3HUKiB CK:

1) koedimieHT peHTabenbHOCTI cTpaxoBux omnepaiii: 0,057;

2)  xoediuieHT 3aranpHOI JikBigHOCTI: 0,857;

3) xoeoirient 3min y BracHoMy Karmitani: 0,127,

4)  koeoimient gebiropcpkoi 3aboprosanocti: 0,1928;

5)  koedbirmienT goximgHocti iHBecTHiii: 0,245;

6) KoedilieHT pU3NKY cTpaxyBaHHs: 2,27.

XapakTepHUMH pUCAaMH KilacTepa-narepHa 2 «peHTaOelbHHUI
(18% 00’exTiB) € HAaCTYIHI cepe/HI 3HaueHHs nmoka3Hukie CK:

1) koedimieHT peHTabeIBHOCTI cTpaxoBuX omneparii: 0,212;

2) xoedimieHT 3aranpHOI JikBigHOCTI: 1,486;

3) xoeoirient 3min y BiacHomy Karmitami: 0,611;

4) xoeoimient nebitropcrkoi 3a6oprosanocTi: 0,0944;

5) xoeoirient goxigHocTi inBectwHitiit: 0,364;

6) xoediuieHT pU3KNKyY cTpaxyBaHHs: 1,38.

Ak Oauumo, cepeaHi 3HaueHHS mokasHukiBe CK, 1110
YTBOPIOIOTH KJIACTep 2, B JIEKUIbKA pa3iB Kpailll HK Y aHaJIOTT9HUX
noka3HukiB CK, mo yrBoproroTs kiacrep 1.

Knacrep-narepu 4 «rikBinHUiD» yTBopeHuii e oaHiero CK,
1[0 MaJia HACTYITHI 3HAYEHHS MOKa3HHKIB:

1) koedinieHT peHTabemBHOCTI cTpaxoBux omnepaiii: 0,025;
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2) koedimieHT 3araapHOI TiKBigHOCTI: 0,942;

3) KkoedilieHT MBUAKOT JIKBIAHOCTI AopiBHIOE 1925 (B
IHIINX KJIacTepax B CepeIHbOMY AOpiBHIOE 14);

4) xoeimienT abcomoTHOI JiKBimHOCTI 232 (B iHIIHX
KJIacTepax B CEpPEeTHHOMY JTOPiBHIOE 14,6);

5) xoeoiuient gediropcbkoi 3a6oprosanocti: 0,465;

6) koedimienT goximHocTi iHBecTHiii: 0,397,

7)  xoedillieHT pU3UKY CTpaxyBaHHS: 2,52.

XapakTepHUMH pUCaMH KiacTepa-mnaTepHa 3 «kpu3oBuit» (7%
00’€KTIB) € HACTYIIHI cepeHi 3Ha4YeHHs noka3HUKiB CK:

1) xoedimieHT peHTabENBFHOCTI CTPaX0OBUX omepariiii: -0,7;

2)  KkoedimieHT 3araapHOI TikBigHOCTI: 0,726

3) xoeoiieHt 3miH y BiacHomy Kamitaii: -0,05;

4)  xoeoimient gedbiropcbkoi 3a6oprosanocTi: 0,2127;

5) xoeoirient goxignocTi inBectuitiit: 0,009;

6) koedilieHT pU3KNKY cTpaxyBaHHs: 1,94.

Takum yrHOM 10 Ki1actepy 3 norpamwmu CK, siki manu cyTTeBi
(hiHaHCOBI MPOOIIEMHU HA MTEBHUX YaCOBUX IMPOMIXKKaX.

Ha m’sitomy etami aHamizyeTbest 3MiHa knactepiB-natepHiB CK
3 TUIMHOM dacy (ctabinpHicTh auHamikk po3BuTKy CK). s
koxHOi CK Oyma moOymoBaHa TpaekTopis 3MiHHM KIAcTepiB-
MaTEPHIB, IOJIaHa Y BUTJIAAI Ta0. 2.

Tpaexropis po3sutky CK mnpencraBiieHa BIOPSIKOBAHUM
pSIOM HOMEpIB KIlacTepiB-IAaTEepHIB, KOXKHHUH 3 SKHX BU3HAYaB
crparerito mismbHOCcTi CK y BignoBigauii mpomixkok uacy. CK 3
OJTHAKOBUMH TPAEKTOPISIMUA YTBOPIOIOTH JUHAMIYHI TPYIIH.

IcHyBaHHS AMHAMIYHUX TPy MiATBEPPKYE TIMOTE3y MpPO Te,
mo B YkpaiHi BigOyBaerbcs mnpouec (GOpPMYBaHHA CTIHKHX
crepeorturiB noeainku CK.

Sxmo CK nocTiiiHo 3Haxouack B OJTHOMY KJIacTepi, TO BOHA
Oyna BigHecena no kateropii CK 3i cTabinpHOI0O mepeadadyBaHOO
JUHAMIKOIO, sIKa OMHUCYEThCs BinnoBigHUM matepHoM. Skmo CK
3HaXO/MJIacs JIHMIIe B OJHOMY abo0 JIBOX KllacTepax, TO BOHa Oyia
BimHeceHa o kareropii CK 3 kBa3zicTalinbHOI AUMHAMIKO. SIKIIO
X KUTBbKICTh 3MiH KjacTepiB mepeBuinwia agi, To taka CK Oyna
BigHeceHa jo kateropii CK 3 HecTabiIbHOO IUHAMIKOIO.
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Tabnuus 2
JIMHaMHUKa PO3BUTKY CTPAXOBHX KOMITAHIMH,
10 CTPAXYIOTh KUTTS

|| oo

CrpaxoBa KOMIaHis === R=E =

N N N N N

CrabinpHa

[TAT «I'paBe Ykpaina cTpaxyBaHHS 111111111
KUTTSD»

AT «CK «Kusika Jlaiid VIG» 11111171

IMAT «CK «PZU VYkpaina ctpaxyBaHHs 111111111
KUTTSD»

ITAT «CK «TAC» 1111 ]1]1

KgazicTaOinpHa

ITAT «YACK «Acka-Kutts» 1111 |1]|4

ITAT «CK «KJI XKutTs» 11111} 3

IMAT «MetJlaiid» 1]1|1)2]2

ITAT «CK «YHika )XUTTsD» 11112 |22

IHAT «ACK «IHI'O Ykpaina XXurtsa» 212|111

ITAT «CK «Eiiron naiid Ykpaina» 313|111

ITAT «CT «lmmigiBcbKe» 211211

HecrabiapHa
ITAT «Penecanc XKHUTTS» 831 1]1]2]2

BucnoBkn.

[linbuBarouw miICyMKH, CIiJl 3a3HAYUTH, IO 3aPOTIOHOBAHUH
METOJI MOjeNtoBaHHs auHamiku po3BuTtky CK, mio crpaxyortsk
KUTTS, HA OCHOBI JWHAMIYHOTO aHaNi3y MaTepHIB J03BOJISE
BU3HAUUTH cTpateriuny rpyny CK, mo MaroTb KpH30BiI O3HAKH.
KepiBaunrey mmx CK HeoOXiTHO NPHUIUIUTH OCOONHBY yBary
MeXaHi3MaM aHTHKPU30BOTO YIPaBIiHHS.

®opmyBanns nuHamivyHux rpyn CK Ta anami3z ix moBemiHKH,
Mpe/CTaBIeHOl TPAEKTOpi€l0 3MIHM KIACTEpiB-TIATEPHIB, Ja€
MOJKJIMBICTh OIIHUTH piBeHb cTifikocTi CK 10 yMOB cepemoBuiia
(YHKLIOHYBaHHS, CIPOTHO3YBAaTH KPHU30BY CHUTYallil0, BHABUTH
TeH/EHLI1 PO3BUTKY. B ocTaHHI TpH pOKM CTaOINBHICTH MOBENIHKU
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CK, mo cTpaxyroTh KHTTSI, ITIOCTYIIOBO MOKpamIyeThes. Tak, cepen
12 posrnsaytux CK, mo cTpaxyioTe XHUTTS, JUIIe OAHA Oyia
BimHeceHa g0 kareropii CK 3 HecTaOUIBHOI TOBEIIHKOIO
(muB. Tabn. 1). 7 CK (58%) Oymno Bimneceno mo karteropii CK 3
KBa3icTabuIbHOW OBeminkor, a 4 CK (33%) mokaszanu crabinbHy
MOBEMIHKY (OUTBIICTh 3 HUX — JIOYKH IHO3EMHHUX KOMMaHii). I
mume 3 CK (25%) Mamm Kpu3oBi O3HaKM B IEBHI Iepioan
(yHKITIOHYBaHHSA:

— BiZ’eMHe  3HAueHHA  Koe]illieHTy  peHTa0enbHOCTI
CTpaxoBHX OIepalilf, M0 € BiTHOCHUM IIOKa3HUKOM KiHIIEBOTO
(iHaHCOBO-TOCMIOAAPCHKOTO pe3ynbTary AistibHOCTI CK;

— Big’eMHe 3Ha4YeHHS KoOe(ilieHTy 3MiH y BIACHOMY
KaImTaii, SKHi XapaKTepu3ye TeMIT IPUPOCTY BIACHOTO KalliTay;

— JOyXe HU3bKEC 3HAYCHHA KOE(DIIlEHTy  JOXIIHOCTI
IHBECTHIIIM, 10 BU3HAYAETHCSH SK BIAHOIICHHS MNPHOYTKY Bix
¢iHaHCOBOI [MISUTBHOCTI A0 CepeAHbOro o0csry (iHaHCOBUX
IHBECTHIIIH ITPOTATOM POKY;

— JOCUTh  BENUKE  3HAYeHHS  KOe(illieHTy  pPHU3HKY
CTpaxyBaHHS, IIO BH3HAYAETHCS SK BIJHOLICHHS CYMH YHCTHX
MpeMiii 3a BciMa MoJjricaMu JI0 YHCTUX aKTUBIB.

[lepcrieKTHBOIO TOAANBIINX JOCHIIKEHb € 3aCTOCYBaHHS
METONy MoJeoBaHHA auHamiku po3BuTky CK Ha ocHOBI
JMHAMIYHOTO aHaJli3y MaTepHIB B paMKax ITiJICHCTEMH MOHITOPHHTY
BHYTPIIIHBOTO Ta 30BHINIHBOTO CEpPEJOBHUINA TMpH 3a0e3MmedeHH]
KHUTTE3AATHOCTI CTPAXOBOI CUCTEMH.

CnMcoOK BUKOPHCTAHUX JKepe:

1. Aneckepos @.T., benoycosa B.1O., Eroposa JL.I'., Mupkun B.I'.
AHanu3 NaTTepHOB B CTAaTUKE M JUHAMHUKE, YacTh 1: 0030p
JuTepaTypsl W yrouHenwe nonatus /  @.T. Aneckepos,
B.IO. benoycoBa, JLI. Eropora, BbB.I'. Mupkun // busnec-
nHdopmaruka. — 2013. — Ne 3 (25). — C. 3-18.

2. Aneckepos @.T., benoycosa B.1O., Eroposa JI.T'., Mupkun B.T'.
AHanm3 TaTTepHOB B CTaTUKE M JUHAMHUKE, YacTh 2: MPHUMEPEHI
MPUMEHEHUS! K aHAJM3y COLMAIbHO-3KOHOMHUYECKHUX MPOLECCOB /
@.T. Aneckepos, B.1O. benoycosa, JL.I'. EropoBa, b.I'. Mupkun //
busnec-undpopmaruka. — 2013. — Ne 4 (26). — C. 3-20.
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4. TlaBnos P.A. Metoquka paHHBOI JIarHOCTHUKH OaHKPYTCTBA
0aHKIBCHKHX yCTAHOB YKpaiHH 3 BUKOpPUCTaHHSAM KapT KoxoneHa /
P.A. IaBnoB // AktyanbHi npodnemu ekoHoMiku. — 2007. — Ne2. —
C. 152-162.

5. 3apympka O.l. baHKIBChKMI Harmsg 3 BUKOPHUCTaHHIM
CTPYKTYpPHO-(YHKIIIOHATPHOTO ~ aHaJi3y. Teopis, CBITOBUH i
BiTuM3HsiHUI focBix: MoHorpadis / O.I1. 3apynpka. — Cywmu:
JABH3 «<YABC HbY», 2013. — 379 c.

6. I'punienxo K.I'. HelipomepexkeBuil METOA TUHAMIYHOTO aHAII3y
nisuibHOCTI  crpaxoBukiB /K. Tpunenko //  Bichuk
CXiIHOYKpaiHCHKOTO  HAIlIOHAIBHOTO  YHIBEpPCUTETYy  iMeHi
Bonogumupa Jans. — Jlyraasck: CHY im. B.[Jlams, 2012. — Ne 8
(179) 4. 2. - C. 264-270.

7. PekoMenmanii 110J0  aHamizy  JisUTBHOCTI  CTPaXOBHKIB:
posnopsimkeHHs  JlepkaBHOi KOMicii 3 peryjroBaHHS PHHKY
¢inancoBux mocmyr Ykpaian Bim 17 Oepesns 2005 p. Ne3755
[Enextponnuii pecypc]. — Pexxum moctymy: http://www.nfp.gov.ua.
Mipcekux I'.O., Peytcpka FO.FO. Komb6iHOBaHI MeTOIM BU3HAYCHHS
BaroBux Koe(iIieHTIB B 3a7a4aX ONTHMi3allii Ta OIiHIOBaHHS
sikocTi 00’ extiB / I'.O. Mipepkux, FO.FO. Peyrebka // Bicuuk HTYY
«KITII». Cepist Pamiorexnika. PamioanapatoOymyBanns. — 2011, —
Ne 47. - C. 199-211.

1.4. USING AN EVOLUTIONARY ALGORITHM TO
IMPROVE INVESTMENT STRATEGIES
FOR ECONOMIC INDUSTRIES

Increasing the diversity of the population (investors’ decisions)
is achieved by means of evolutionary algorithm through discovery
of investment share for all investors, except for the most successful
one according to criterion of profit that encourages innovations in
investment strategies. Reducing the diversity of the population by
selecting the most successful investors according to the criterion of
profit and fixation of their fund shares stimulates to a quality of
investment strategies.
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The general problem is the effect of dynamics of technological
coefficients on evolutionary strategies of investors in the economy.
Basic input-output model for economic system has been developed
by us, where the evolution of investment strategies depends on the
variety of strategies, potential of industries and investors’ fund.
Computational analysis shows how investors adapt their strategies to
the changes of economic environment in order to increase their own
profits. The question is how investors should change their strategy
when there is uncertainty (there is a lack of data or volatility) as
regards to a specific type of the dynamics of economic environment.

Evolutionary algorithms are not sufficiently explored for the
development, analysis and application of methods of solving
problems in the economy [1]. The evolutionary approach allows us
to make analysis and adaptation of an existing population
(industries) to new environmental conditions, the algorithm
implements the principle of adaptation and learning (fig. 1).

Existing research do not consider investor’s decision making
using input-output model and evolutionary algorithms [2,3,4]. Thus
we developed our own general model to compare how profit
maximization strategies of investors adapt to technological changes.

The evolutionary agent model with initial conditions obtained
through statistic data has been developed [5] describing a set of n
economic industries (final demand and matrix of technological
coefficients) and m investors, which are characterized by open
exchange of information. The dynamics of the environment is
described by types of business cycle (table 1).

Evolution Task solution

Macroeconomic P o
. < > Problem
environment

B Feasible solution
Industry < (profit)

\ 4

\ 4

Profitability < Quality of adaptation

Fig. 1. Correspondence of economic and evolutionary
computation

34



Table 1. Types of business cycles

Cycle type Period (years)
Kitchin cycle (inventory, e.g. pork cycle) 3-5
Juglar cycle (fixed investment) 7-11

Kuznets swing (infrastructural investment) 15-25
Kondratiev wave (technological basis) 45-60

The research goal is to develop new general model to compare how

profit maximization strategies of investors adapt to changes in

technological interrelations between industries under imperfect
information by means of evolutionary algorithms.

General model characteristics

Computational simulation is based on discrete, time-synchronized

model, where profits and strategies of each agent are

simultaneously updated at fixed time intervals. Each period t

corresponds to one financial period (e.g., year). Each step of a

simulation is divided into 2 separate renewal operations:

1) economy update — each agent invests his funds according to his
evolutionary strategy taking into account the profitability of
industries; profit is calculated for each investor;

2) strategies renewal — all agents compare their profit with other
investors, and then agents simultaneously decide whether to
imitate the strategies of other investors to change theirs.

To describe the evolutionary algorithm for investors’ strategies we

apply variables and parameters presented in Table 1.

Table 2. Different approaches of interpretation the category «e-
commerce»

Denomination | Variables and parameters
4o capital share of investor k inindustry j in period
J
t
n number of industries (constant)
m number of investors (constant)
19 capital of investor k inindustry j in period t
10 total fund of investor k in period t
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total fund of all investors in period t

A= {aét)} technological coefficients matrix in period t

X, gross output of all industries in period t

X gross output of industry i in period t

v final demand matrix for products of all industries
(constant)

Y, final demand for product of industry i (constant)

r® profitability of industry i in period t

ngy profit of investor k from industry j in period t
undisposed fund of investor k that were planned

s for investment in industry j in period t—1 and are
transferred as balance in period t

s total fund earned by investor k from industry j in

period t

Algorithm of investors’ strategies adaptation to changes in
technological interdependence

The algorithm of adaptation of investors’ strategies to changes of
technological interdependence includes 8 steps (fig. 2):

=0
{
il

0 adapt
e
=0 ]
sharscanst it mdustry ~
\L ‘best mwsior
et
s

el and
iterem

) E";w
Jea

Horem

0

Fig. 2. Algorithm of adaptation of investors’ strategies to
technological changes

36



1. Initialization of industries
Economics system includes n industries. To analyze the investment
attractiveness of industries in the initial period t=0 we introduce

technological coefficient matrix A, :{aigf’)}, i,j=1..,n, describing

the relationship between all industries and the matrix of final
demand Y for products of all industries.

2. Calculation of gross output

By means of input-output model the gross output of each industry is

calculated as X, =(E—A))™"-Y ; and the gross output of the whole

economy during the year X,=> X is determined. Further

i=1

through matrix A, we calculate profitability for each industry i:

n
© _ ©)
r _1—2 a;’
i=

3. Initialization of investors

There are m investors, their number does not change during all
simulations. In the initial period, there is egalitarian distribution of
all funds between investors, each of them has the same initial

money fund Ik“’):&, k=1..,m to form his own investment
m

m

portfolio. The total fund of all investors I,=>" 1" equals gross

k=1

output X, of the country. Each investor applies one strategy per
period, the number of active strategies is the number of investors.

4. Initial investment distribution across industries

The richest investor begins investment and invests in the most
profitable industry. First investing in most profitable industry the
investor may invest no more than 50% of his fund (to prevent his
dominance in the most profitable industries). Then second richest
investor invests no more than 50% of his funds in this most
profitable industry. Once all potential investors fill the most
profitable industry in full, there comes the turn of second
profitability industry to be invested by the investor who is next in
size of his funds. Investors do not invest in non-positive
profitability industries. The investment process will continue until
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funds of investors or potential for investment in industries is
completed (in period t=0 the second option is not fulfilled by

assumptions of the model). Wherein 112 =31, where 1’ is a
j=1
fund of investor k inindustry j in period t=0.
5. Technological changes
In general, changes of technological coefficients are determined by
replacement of one vector of technological coefficients by another
one. Each vector is formed independently and randomly from a
uniform distribution.
Changes in technological coefficients are characteristics of
industries that depend on: - unreliable resources, such as biotic
resources vulnerable to climate change (forest or fish); - reserves of
reliable resources (iron or coal) that are known by the end of the
decade or century; - technological changes or changes in human
capital.
Technological innovations are guided by research and
developments, the effects of which on technological coefficients are
treated as environment dynamic, to which investors have to adapt.
Some industries gradually change with low frequency (mining and
manufacturing), others — gradually with high frequency
(telecommunications and communications), some others -
accidentally with low frequency (hotels and restaurants), the rest -
by accident with high frequency (IT industry). Simulation
mechanism has one free parameter - technological coefficients
which are beyond the control of investors.
Low frequency changes are simulated by transition from one vector
of technological coefficient to another every 50 years (Kondratiev
long waves) which is characteristic for the industries when changes
of production methods are not a driving force of innovation
(fisheries). To model high frequency changes transitions begin
every 3 years, in response to rapid Juglar business cycle. These
rapid changes are characteristics of industries that invest powerfully
in research and  development  (communications  and
telecommunications). Both Kondratiev wave and Juglar cycle are
related with fund dynamics and technological restructuring, as
opposed to simple changes in employment represented by a shorter
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Kitchin cycle [6].
For next period t=1 each technological coefficient of matrix
A ={a¢°>} will randomly change from interval p e[a; ], Where

j
~l<a;B<1. As a result, we obtain matrix A ={a’}, where

af) = (H%)'afj‘”. Under unchangeable finish demand Y we obtain

new gross output X, =(E—A)™"-Y . In general case X, = X,. For
investors it means that not all of the funds invested by them in
industries in period t =0 will bring them profits in period t=1.

6. Calculation of investors’ profits

For period t=1 starting from the first industry investor who
invested the largest capital in the industry is determined. The
following condition is used to calculate the profit for largest
investor (to be specific — the first) in the industry:

If 12 <min(X{";0) (if investment of 1st investor does not

exceed the gross output of the industry j)

then 11§ =r® .1

else 1Y) =r® -min(X®;0).

For the next largest investors in the industry (k =1):

If 1 <min(X® —hzkzléf’;O) (if investment of k-th investor does
not exceed the gross output decreased by previously invested
fund of larger investors) (2)
then 11 =r® . 1

else MY =r® -min(X —hzk“lﬁ;”;O) :

Similarly we calculate profits of the other investors in the rest of
industries. The objective function of investor in period t+1 of
investor k =1,...,m for profitability in period t :

)

(t+1) _ (t+1) (t) (t+1) (t) (t+1) (t) _
I =7 1+ ) e+ k=1

kn

..... m. 3

where 10 =18 +..+1 is exogenous (fixed) investment funds of

investor k =1,...,m in period t that can bring returns in period t+1.

Each period investor makes decision on distribution of this fund
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between various industries of economic system. So I, k=1,...,m
j=1..,n is the fund from which the investor makes decision to
invest in industry j in period t that can bring returns in the period

t+1.

7. Determining the most effective investor

Imitating investor strategy changes, while imitated investor strategy
(investor with highest profit) does not. The choice of agent strategy
to be imitated depends on relative profit. Imitating investor always
chooses the investor with the largest current profit. Only if the
investor has no peers in profit value, he does not revise his own
strategy. Imitation is the only mechanism affecting the change of
agents’ strategy. There should be initial state of income distribution
between investors before evolutionary selection strategies. Real
imitation is never without errors. As a result of calculating profit of
all investors the investor who received the greatest profit is

determined, then the shares of its investment to all industries is
:(0)
calculated: di = '—, j=1..n, where i’ =1 (when fund of

z,w)

investors is less  than industry’s potential), or

i =min(X® =>"17:0) (when industry’s potential is less than
hz=k

investor’s fund, Y 1Y - investment of all previous investors,
hzk

except k). In general shares of investment will equal to:

(t)
di = |<‘> , e Zd<;+l>sl, k=L..m, j=L..n,t=0..T.  (4)

The total investment for all investors in period t is
m

t t t t

1O =10+ 410 =310,

k=1
In next investment period the most effective investor will not
change his strategy, which has brought him the greatest profit. He
leaves unchanged his share of investment from all his wealth in the
same industries and will distribute the remaining funds (if any)
according to stage 4. Wealth of investor is the sum of his
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investment, profit from his investments and retained fund (if any).

8. Determining evolutionary strategy

The remaining investors with lower profit than the most efficient

investor, try to achieve and eventually surpass the best result. To do

this they apply the following evolutionary strategy:

1) they calculate shares of invested funds for all investors in all
industries;

2) second largest efficient investor for each industry in which he
has invested, defines two most successful investors in this
industry by the profit criterion. Then he calculates the average

t

t
dg + 0y,

share among these ones d,* = , Where investors B

and B-1 received the greatest profit in previous period after
investing their funds in industry j .
According to this evolutionary algorithm investor k for the period
t=2 invests in industry j sum 19 =d-SP, where

SY =>(19+1§ +s{) is total sum of funds available to the
j=1

investor k, where 1 - investments in industry j, returning to the
investor in period t=1, I is a profit earned by investor k in
period t=1 and s{” - retained investment funds of investor k, for

next period t =1.
Similarly, the evolutionary algorithm is applied to other industries.
This algorithm is repeated for all other investors and is described
below (Table 3).

Table 3. The evolutionary algorithm for improving investment
strategy

Algorithm 1 Evolutionary algorithm for investors’ strategies

1 Initialization of industries n

) Evaluation of the initial gross output X; and profitability of
industries r,, i=1,...,n

3 Initialization of investors m with initial funds szi,
m
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4 Initial allocation of funds between industries

5 while I, >0 and r, >0do

5 min(lkj—ZIhj;Xj-coef), coef =05 for t=1; coef =1 for
h=k
t>1

Endwhile

7
8 Profit of investors
9  Change of technological matrix A

10  Actual distribution of investors

11 while I, >0 and , >0 and X; >0 do

12 I Iy<min(X; =>1,;0)

h=k

13 then IT; =r, -1,

14 else I, =r; -min(X; = >"1;0)

h=k

15 end while

16  Selection of most profitable investor

17 if II; = max(I1,...,I1,)

18 then d,; =const

d; +d
19 else dkj :ﬁ

Experimental results of desktop application

Fig.3 shows the application window for 100 periods (corresponds to
100 years). On fig.4 for almost all experiment for any number of
investors and investment periods all investors except first have no
chances to be more effective than greatest one. In this case leader
strategy is more effective than evolutionary algorithm for
technological changes when average profitabilities of industries rise

(a; 8>0).
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Fig. 3. Desktop application Investment Strategy
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The more investors the more chances to achieve best results by
another investor even technological coefficients increase (fig. 5).
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Fig. 5. Effectiveness of evolutionary algorithm for 11 investors
Second investor became leader instead of first investor (fig. 6), that
confirms efficiency of evolutionary algorithm for larger number of

investors using profitability industry indexes (fig. 7).
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Conclusions

As a result of our numerical experiment we have found that
under increasing of technological coefficients effectiveness of
evolutionary strategy is less than strategy of leader with
unchangeable shares. In contrast under decreasing of technological
coefficients effectiveness of evolutionary strategy is more than
strategy of leader with unchangeable shares. The more investors the
more effectiveness of evolutionary algorithm to improve investment
strategies for industries of economic system
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1.5. CHEHAPIi BAHUKHEHHSI I'IIEPXAOCY B
EKOHOMIYHIM JISIJIbHOCTI KYPOPTHO-
PEKPEALIIMHOI CUCTEMHU

Betyn. IlepcrieKTnBY €KOHOMIYHOTO PO3BHUTKY BITUYM3HSHOTO
KYpOPTHO-PEKpEaIifHOr0 KOMIUIEKCY NpPUHHATO MOB'A3yBaTd i3
CTaHOBICHHAM iHHOBamiiHol exkoHoMmiku [1, 2]. IuHoBaIis sx
CBO€pimHa dopMa XaoCy MOXKE CTaTH TOIITOBXOM i MEXaHIZMOM
BUXOAY Ha OJHY 3 MOXIMBUX TPA€EKTOPi PO3BHUTKY, BiANOBIIHY
BHYTPIIIHIM TEHACHLISIM KypOPTHO-PEKpeamiiHOi CHUCTeMH, SKa
3abe3redye ii HOBWH SKICHHH cTaH. Y IIbOMY TOJSTa€e iCTOTHE
3HAYeHHS Ta KOHCTPYKTHBHA POJIb IHHOBallifHUX YWHHHUKIB JJIS
3aIlyCKy MPOIIECIB caMOOpraHizailii B peKpeacucTeMi i miaroToi i
0 pI3HHX CIIeHapiiB poO3BUTKY. [HHOBaIis, SK PI3HOBUJA XaocCy €
YMHHUKOM, 10 BUBOJINUTH HENiHIWHI CHCTEMH Ha BIIACHI CTPYKTYpHU-
aTTPaKTOPH.

B Toi1 jxe yac KypopTHO-peKpealliiiHa cucTeMa BiluyBa€e BILIUB
(baykTyariii, siIKi BAHUKAIOTh Yepe3 HETaTUBHI SHTPOIIiiHI 3B'I3KH 3
OOKy  IHIIMX  MaKpPOCHCTEM  30BHIIIHBOIO  CEpeJOBHUIIA.
HecrarionapHe 30BHIIIHE CEPEIOBHINE, OOYMOBJICHE PHHKOBOIO
MIHJIMBICTIO, TIepeadavyae HassBHICTh KOH'IOHKTYPHUX KOJINBaHb, SKi
HOCSITh XaOTHYHUI XapakTep. TakuM 4MHOM, OBE/IiHKa KypOPTHO-
pekpeaniiiHoi cucremu, ii CTPyKTypa Ta yNpaBIiHHSI QOPMYIOTHCS
Ha TEPEeTUH] JIEeKiJIbKOX NETePMIHOBAHMX XaoCiB, HA MEXi SIKUX
BUHHKAIOTh MPOLIECH CaMOOpPTaHi3allii.

IlocTanoBka mnpodieMH. AJanTHBHA peakilis KypOPTHO-
peKpearniiiHoi ciucTeMH Ha BHYTPIIIIHI i 30BHIIIHI (IIyKTyarii MOxe
Oytu pi3Ha. B craHi, 6mu3bkoMy 10 piBHOBaru, apiOHi ¢urykTyarii
MOYTh MOJABJIATUCS, 1 CHCTEMa IIBUJIKO [TOBEPTAETHCS Y CTIHKUI
craH. BimnosigHo, MM cuibHilIe (IaykTyarii, TAM CHIIBHIIIe
MaroTh OyTH B3a€EMO3B'S3aHI EJIEMEHTH KYypOPTHO-pPEeKpeariiHoi
cucTeMH 1 TUM BHILE ii piBeHb camoopranizauii. Ilix BrMBOM
BHYTPIIIHIX 1 30BHINIHIX AaHTHEHTPOMIMHUX Jil B TpoIIeci
caMmooprasizamii CTPYKTYpHi 3B'I3KM BCEpEIUHI PEKPEacUCTEMHU
301IBLIYIOTh CBOIO JAIBHICTH 1 JKOPCTKICTH, MOPOUKYIOUHM THM
CaMHM TIOTOKH HETaTHBHOI €HTPOIIi /Ul CBOIX €NeMEHTIB. A Ti, y
CBOIO uepry, abo 30UIbIIYIOTH Mipy BIIacHOi oprasizaiii, ao
PYHHYIOTBCS, BHpOOJISiIOYM  3pocTaHHA  eHTpomii. Jlocsrmm
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MaKCHMaJbHOI JKOPCTKOCTI 3B'I3KIB peKpeacucreMa HaOyBae
BJIACTUBOCTEH CaAMOOPTraHi30BaHOT KPUTHUYHOCTI, TOOTO OMUHSETHCS
Ha TPaHu Xaocy. Y IbOMY CTaHi CHCTEMa MaKCUMaJIbHO YyTIHBa 10
BCiX 30BHIIIHIX 1 BHYTpimHIX BIUBIB. HaBiTh cami He3HadHI
(baykTyamii MOXYTh BHUKIMKATH B TaKWH peKpeacrcTeMi MpOIec
Oidypkarii i mpuBecTH 10 pyHHYBaHHS cCPOPMOBAHOI CTPYKTYpH,
ITICJIS YOTO MTOYMHAETHCS HOBUH UK caMoopranizariii [3].

Ane sAKmo Awcriepcis 30BHIMIHIX 1 BHYTpImHIX (iykryarii
MEPEeBUIIYE€ KPUTUYHUHN TOPIr, peKpeacucTeMa, OMMHUBIINCH TIepeN
MEPCIICKTHBOI0 ~ OE3MOBOPOTHOI  Je30praHizailii, BHUKIWKaHOI
MIEPETHHOM  JEKUTbKOX  JIETePMIHOBAaHHX  XaoCiB,  MOXeE
CKOpDHUCTATHCS aNbTEPHATUBOIO 1 TMEpPEelTH Ha BUIIWH piBEHb
(YHKLIOHYBaHHSI — piBE€Hb IHTErpamiiHOi B3aeMofil. 3HaXOIIYNCh
Ha IOMY BHUIIOMY piBHI iepapXxii, BOHa OOMEXye aMILTITyIy
(baykTyamiii Ha HIDKHROMY piBHI, HE JAaf0YM OCTAHHIM [OCSTTH
KPUTHYHOTO Topory. Tak B CTPYKTypi KypOPTHO-pEKpeariiHol
cucteMu (HOpPMYEThbCS HOBHU, BUIIMI i€papXidHWUH piBEHb, KU
BUKOHYE YIPABIIHCHKY Ta iHTErpartifiny GyHkKii [4].

OTxe, B OCHOBI caMooOprasizamii JIKUTh TparHeHHS
KYPOPTHO-PEKPEAIIMHOTO KOMIUICKCY 3a0€3MeUUTH Pi3HOMAaHITTS
peakuiii, ameKkBaTHE pPI3ZHOMAHITTIO BHYTPINIHIX 1 30BHIMIHIX
BIUTUBIB, IIPU SIKOMY PEKpeacHcTeMa 3MOXKe TPOBOJHUTH MPUHHATY
CTpaTerito JIOCATHEHHs Miied. 3pocTaHHS BHYTPIIIHBOI EHTPOIil
3a0e3MeYyeThCsl BAKOPUCTAHHAM MTO3UTHBHOTO e(heKTy MacmTabiB i
BHYTpPIIIIHIM ~ B3a€MO3B'S3KOM  BUIIB  KYpPOPTHO-pEKpeariifHol
JISUTLHOCTI, 32 paXxyHOK YOTO 3HWXKYIOTBCS BUTPaTH peCypciB Ha
3a0e3rneueHHs] e)eKTUBHOCTI 30BHINIHBOI cTpaTerii. TakuM 4nHOM,
ONTHUMI3YIOTBCS. OCHOBHI CKJIaZIoBi (DYHKI[IOHYBaHHS KYpPOPTHO-
pekpealiiftHux cucteM. MOXKHa CTBEp/DKYBaTH, IO ajalTHBHA
MOBEJ[iHKa KYpOpPTHO-pEKpealiifHoi cucremu, ii CTpyKTypa Ta
ynpaBiiHHS (GOPMYIOTBCI Ha TIEpEeTHHI JIBOX BHIIB XaoCiB:
BHYTPILIHBOT'O IHHOBALIIHHOTO 1 30BHIIIHI PUHKOBi MiHJIMBOCTI.

PesyabTatu mociaimkenb. OCKiIbKYA IHHOBAII € €IEMEHTOM
Xaocy MO BiJHOUIEHHIO [0 ICHYIYOI KypOpTHO-peKpeaniiHol
CHUCTEMH, iX BOpPOBA[DKEHHS BHKIMKAE B CHCTEMI TIpOLEC
camooprasisaiiii, HanpaBJICHUH Ha agaNTallil0 HOBOTO CJIEMEHTY B
CTPYKTYpY. [l MpUCKOpEHHS afanTailii pekpeacucreMa BUpOOJIsie
BHYTpILIHI BiANOBiAHI iHHOBaWii, YCKIaIHIOIOTHCS B3a€EMO3B'SI3KH
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MDK €JIeMEHTaMH, 3MIHIOETbCS CTPYKTypa cHUCTeMH. Ha meprmomy
eTami caMmooprasizamii s 3a0e3NedeHHs CTIHKOCTI CHCTEMU
KUTBKICTB 11 peakuiil (BHYTpIIIHIX iHHOBaIlii) MOBUHHA BiMOBIAaTH
KUTBKOCTI  30BHINIHIX  CHUTHAJiB, OOYMOBIEHHX HAsSBHICTIO
KOH'TOHKTYpHUX KOIMBaHb. CHcTeMa BHOYIOBYE CTPYKTYpPY, B AKiil
KOXHI¥M 30BHIIIHINA i1, BINIOBIJa€ €IEMEHT, 3laTHUI T'€HEPYBaTH
BHYTPIIIHI iIHHOBAIII] 1 BILTUBATH HA 3MiHY CTPYKTYPH CUCTEMH.

Ha mwactymHOMy erami KypopTHO-peKpeariiiHa cucTeMa
CBOJIIOIIOHYE B HampsiMi Bce OUIBII BIOPSIAKOBAHOTO CTaHy, IO
JIOCSITAETHhCS 32 JOMIOMOTOIO i€papXii €IeMEeHTIB: BCTAaHOBIIOIOTHCS
napaMeTpy MOPSIKY, BKIIOYAE€ThCS TPHHIMIT ITiIIIOPSAKYBAHHS,
3a0e3neuyeTbes e(heKTUBHE T'PYIyBaHHS OJHOPIMHUX BHYTPIIIHIX
IHHOBAIIIMH, K1 JIO3BOJIAIOTH aJaNTyBaTHCS 3 HAMMEHIITUMH 3MiHAMU
B CTPYKTYpi CHCTEMH, a OTXKe, 3 HAWMEHIIIMMH BUTpaTaMH. [HImMu
CIOBaMH, Ha IOMY e€Tamli Bil0yBaeThCS adamTallis KypOpTHO-
pekpearniitHoi cucremu. CucreMa 3HAaXOAMTHCS y CTaHI CTIMKOI
HEPIBHOBarv, i BUPINIAJLHOrO 3HAUCHHS HAOyBarOTh CHJIOTCHHI
IHHOBAIIIi, CIPYSIOY] IBH/KIN aIarnTallii Ta caMoopraHi3arii.

KypopTtHo-pekpeariiiina cucteMa BHOIPKOBO MiIXOAWUTH [0
pearyBaHHS Ha €K30T€HHI 1HHOBAIlil, BCTAHOBIIIOIOYH KOPCTKUH
pexuM Uil 1X TPOHWKHEHHS, CHOpPHHMAaEe JIMIIe BIUIMBH, IO
BiJINIOBIAArOTh 11 TIpUPOAi, Oyb-AKi iHII MOXYTh HisITH HEraTUBHO
aX JI0 3/1MCHEHHS ClieHapiiB Xaocy. JJoCATHYBIIN MIEBHOTO CTYIICHIO
BHYTPIIIHBOI CHJIM, HENiHIMHI PEKpeacHCTeMH aKTHUBI3YIOTHCA,
CTPYKTYPYIOTh 30BHIIIHIN MPOCTIip, BIIMOBITHO IO CBOET iMaHEHTHOT
MPUPOJIM Ta ICHYFOUOTO PUHKOBOTO cepenoBuina. Ha ganomy erari
HeoOxiTHa po3poOKa BiAMOBIAHOI MapajurMd YOpaBIiHHA, sKe O
BUPOOWMJIO BIJMOBIAHI MMl 1 «BKIIOYMIO» aJeKBaTHI BHYTPIIIHI
MEXaHi3MH PO3BHTKY KypOPTHO-pEKpeamiiHol cucteMu. Takum
YMHOM, BJIACTUBICTh 1HHOBAILIMHOCTI MOXHA pO3TJISIATH  SIK
MOPYIICHHST 3BUYHOTO MOPSAAKY (YHKIIOHYBaHHS PEKPEacHUCTEMHU.
Iopsinoxk mMoke OyTH arpecMBHUM, BiH IparHe NMOAaBUTH OyIb-siKi
MPOSIBY HOBOT'O B CHCTEMI, Y TOMY YHCIII IHHOBAIli1 SIK (hOpMH Xaocy.
3 uuM MOXXyTh OyTH 3B'3aHi IPOTUPIYYS, KOH(IIKTH Ta EKOHOMIYHI
NpOBaIH, SIKi CYNPOBOKYIOTH PO3BUTOK CKJIAgHOI KYypOPTHO-
pekpeartiiinoi cuctemu [5].

[amy mnpupoay MarTh TIPOIECH, SKi BiOYBalOThCS B
PUHKOBOMY cepenoBumii. Jlias mepexifHOi eKOHOMIKH, IO
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3HaXOAUTHCS B MPOIECI CHUCTEMHOI TpaHcgopMarlii, XapaKTepHi:
SKiCHa 1 KiJIbKICHa 3MiHa KOMIIOHEHTIB (medopmaiis OIHHX,
BiIMHpaHHS 1HIINX, MOABa TPETiX); MHOKMHHICTH CTaHIB, SIKICHO
PI3HHAX MiX cO00I0; HENHINHICTh TPAEKTOPINA PO3BUTKY y 3B'SI3KY 3
MIBUOKOIO  3MiHOIO  CcTa”HiB. B mpomeci  TpaHchopmartii
CIIOCTEPIra€eThbesl pi3HA I1HEPLIMHICTP KOMIOHEHTIB 1 PUHKOBOTO
CepelloBHIa B LIJIOMY, SIKA CBIJYUTH NPO Te€, IO Yac, IPOTATOM
SIKOTO 30€epiraroThCsl TEHACHIIT, Ma€ Pi3HY TpHUBAIICTh. CXWIBHI 10
3MIH 1 KOMIIOHEHTH pPWHKOBOTO CEpEIOBHUINA CY0'€KTUBHOTO
XapakTepy: BiIOYBalOThCA 3pyIIEHHS B MOTpedax CyO0'eKTiB,
3MIHIOIOTECS iX 1HTEpecH, MOTHBH, CTUMYJ-PEaKIlii Ta TOBEIiHKA.
Ille 3yMOBWIO TIOCHJICHHS XAOTHYHOCTI, pPO3Yy3TrOKEHHOCTI,
CIOHTAHHOCTI B3a€MO3B'A3KIB Ta TMOCWICHHS KOH'IOHKTYPHHX
KOJIMBaHb B PUHKOBIH mepexinHiii exonomimi [6]. TakuMm dnuHOM,
PHHKOBE 30BHIIIHE CEPEIOBHUILE MOXKHA PO3MIANATH SK CHHTE3
CIOHTAHHOI PUHKOBOI €BOJIIONIT 1 KOH'FOHKTYPHUX 3MiH IIUKIIIYHOTO
1 XaOTHYHOTO XapaKkTepy.

BummeBnknanene 103BONE CTBEPIKYBATH, 0 (YHKLIOHYBaHHS
KypOpTHO-peKpeariiHol CUCTEMU B yMOBax NIEPETUHY
JeTepMiHOBAaHUX Xa0CIB BHU3HAYAETHCA CYTTEBUMU OCOOIHMBOCTSMM.
BrmuB  iHHOBamiiHOTO 1 30BHINIHROTO PHHKOBOTO XaoCiB Ha
€KOHOMIKY KYpOpPTHO-pEKpealiiiHol CHUCTeMH NpPUBOIUTH 10
nedopmanii i mpupoaw. 3HAYHO TOCHIIOETbCS 11 XaOTHYHA
CKJIaIoBa, ICTOTHO MOIU(IKYEThCS  IUKIIYHICTb, 30KpeMa,
nedopmyroTbes  ¢da3u WKy, BTparta cTifiKOCTi  KypOpTHO-
peKpeaniitHol eKOHOMIKH B YMOBaxX HEBU3HAUEHOCTI, IEpMaHEHTHA
KpU3a TMpPUBOISATH PEKpeacucTeMy B peXUM OiQypkamiiHOro
PO3BUTKY, SIKHH XapaKTepU3y€EThCA YaCTOI0 3MIHOIO HAIPAMY PYXY.
B 3B’s3Ky 3 1IUM B X MOBEIHIII CIIOCTEPIralOThCs aHOMAJIIT, 30KpeMa,
eeKT nepeMilryBaHHs Ta BUHUKHEHHS T1IepXaocy.

PosrnsiHeMo onmuH 31 clieHapiiB, SKWiI BHHUKAE B €KOHOMIiYHIN
JiSTTBHOCTI  KYPOPTHO-PEKPEaLliifHOl CHCTEMH B YMOBAaxX II€PETHHY
JETEPMIHOBaHUX XAO0CIiB HAa OCHOBI HACTYITHOI MOJIEII

%S 08 A0
dP

+As(P"+0-1)= AS,
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Pl,_o=e", ael0,2x],
ne o¢yskmis  S(X,t) - XxapakTepuye MHTTEBHIl MOMUT Ha
TEPUTOPIaAIbBHANA KypOPTHO-pPEKpeamiiHmiA mpoayKT; A - PHHKOBI
KOJIMBAaHHS TIONMTY Ha KypopTHO-pekpeariiini npoxyktu; P(Xx,t) -
(GyHKIisE BUpOOHHLITBA MPOLYKTY Ha MEBHOMY peKpeaiiHOMy LUK
o ; 6 - BHPOOHHITBO IHHOBAIIITHOTO KYypOPTHO-pEKpeariiitHoro
HPOAYKTY; & - MapaMeTp iHePLIHHOCTI OMUTY; N - TEMI 3POCTaHHS
BUPOOHHIITBA KYPOPTHO-PEKPEaLiitHOTO MPOIYKTY.
Pe3ynpraTi KOMIT'IOTEPHOTO MOJCIIOBAaHHS TNPEICTABICHI Ha
puc. 1-3.
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Puc. 1. CraryBanHs Qa3oBux TpaekTopiii B 00macTb
Xa0THYHOTO aTTPaKTopa
1000 T T T T T

¥

1

03 |

- |
Ny w1 wm @ -1 ‘ ‘ L ‘ ‘ L
00 N0 M0 40 00 G0 700

P(s.f)
Puc. 2. CtpykTypa XaOTHUHOTO aTTPaKTOpa T4 BUHUKHEHHS Ha
HBOMY XaOTHYHHUX KonnBaHbe pu € =1, A<0.3
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Puc. 3. Cuenapiit BuHUKHEHHs rinepxaocy nmpu =1, A>0.3

AHani3 pe3yibTaTiB MOJAETIOBAHHS CBIAYWTH NP0 HACTYITHE:
CYTTE€BE 3pOCTaHHS PUHKOBHX KOJIMBAaHb MOIUTY Ha KypOPTHO-
peKpeaniiiHi TpPOXyKTH B  yMOBaxXx IHHOBAIifHOrO  HOTO
BUPOOHUIITBA  OOYMOBIIIOE  BTpPAaTy  CTIHKOCTI  KypOPTHO-
pekpeamniifHol cucTemMH, aedopmariio eKOHOMIYHHX IPOIIECIB,
BUHUKHEHHSI XaoCy, 1, SIK pe3ylnbTaT, NPUBOAMTH [0 3HAYHHUX
eKOHOMIYHMX 30uTKiB. llpakTWYHMM WiATBEPKEHHIM TaKOTO
CIIEHApiI0 € eKOHOMIYHA CUTYyallis, sika BUHUKIA BIITKY 2011 poxy
Ha KypopTHHX Tepuropisix [Ipuma3zoB’s BHAcCHiOK 3acTOCYyBaHHS
arpecuBHUX KOHKYPEHTHUX CTpaTerii.

Otpumani (a3oBi XapakTEpUCTUKU IIOBEIIHKH CHCTEMH B
yMOBaxX TIEPETHHY JETEPMIHOBAaHMX XaoCiB  mependavaroTh
ICHYBaHHS HEpETYJSIPHOTO XaOTHYHOTO aTTPaKTopa, IMOAI0HOTO
Xa0TUYHOMY OpOYHIBCBKOMY pyXy, BUIJIA (ha3zoBoro moprpera
SKOT0, XapaKTePHU3y€EThCs BIJICYTHICTIO YITKO BUP@KEHOT CTPYKTYPH
(puc. 2). TlpucyTHiCTh aTTpakTOpa B JHCCHIIATHUBHIA CHCTEMIi
TMOB'sI3aHA 3 BJIACTUBICTIO CTUCKYBAHHS €JIEMEHTY (ha30BOro o0csry
ITiJ] JTI€X0 TIPOIIeca €BOITIONII.

Po3srisiHeMo MHOXKHHY TOYOK, IO 3alOBHIOIOTH EJIEMEHT
o0csary AV, 1 MHOXHHY ()a30BUX TPAEKTOPIH, 10 BUXOIATH 3 IUX

TOUYOK Y MOMEHT 4acy lg. 3 yacom obcsar AV 3MIHIOETBCS 3T1JTHO i3
3aKOHOM

AV (1) = AV (tp) exp[ - t)dVF (x(D)],
ne F(x(t)) — nome ¢aszoBux mBuakocTed (MOTIK) JHUHAMIYHOL

cucTeMH. SIKIIO B cepeTHhOMY JIUBEPreHIlisl TIOTOKY HEraTuBHA, TO
eneMeHT (aszoBoro obcsary AV mpu t— oo mparne po nHyns. lle
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O3HAua€, IO PO3MNILJAEMa MHOXHHA (Pa30BHX TPAEKTOPIH, sKi
OepyTh CBiif moyaTok B AV , TparHe MomnacTd Ha AESKYy TPaHU4YHY
MHOXFHHY, po3Mip sikoi Mmenmie po3mipy N ¢a3oBoro mpoctopy
cucremu (puc. 1).

CepenHst y3IOBX TpAaeKTOpii IMBEPreHLisl HOTOKY 1, OTKe,
CBOMIOLISI eJeMeHTy (ha30BOro o00CATY, BH3HAYA€THCS CYMOIO
JISIMTYHOBCHKHUX MOKA3HHUKIB

N . 1t

> A = lim—— [divF(t')dt’.

i toot -1, o
XaoTU4HA TPAEKTOPis OOOB'SI3KOBO HECTiKa X04 OM MO OJHOMY
HampsiMmy. To0TO, B CIHEKTpi XapakTepUCTHYHUX ITOKAa3HHUKIB
JIsmynoBa 0OOB'SI3KOBO MarOTh OYTH TPUCYTHI TO3WTHBHI
BenmunHK [7]. HecrifikicTh (a30BHX TpPaeKTOPid 1 MPUTATYHOUHIA
XapakTep TpaHUYHOI MHOKMHH HE TNPOTUPIYaTh OAWH OJHOMY,
OCKLNBKH (pa30Bi TpaekTopii, IO BUXOAITH 3 ONU3BKHX TOYOK
OaceliHy TsDKIHHS, MParHyTh JO aTTPakTopa, ajle Ha aTTPakKTopi
PO30IrarThCs.

s po3paxyHKy CHEKTpY JISIIYHOBCBKHMX — ITOKa3HMKIB
CKOpHCTAaEMOCST MOIM(IKOBAHUM METOAOM 3 OPTOTOHAJII3AIIEI0 IO
Ipamy-Imiary. 3rigno #tomy 4 =0,276, 4, =0,044, 13=0, a
iHIII TOKa3HWKM HeratuBHI. CyMa JISIMyHOBCHKHX IOKAa3HHKIB
HETaTHBHA, 110 3a0e3Meuye NPUTSHKIHHS TPAEKTOPIH 10 aTTpaKTopa.
Sxmio TpaekTopii HA aTTPAKTOPI MAaKOTh OUIBII, HK OJWH HAIIPSIM
HECTIMKOCTI, Xa0C Ha3UBAIOTh TiMepxaocoM. TakuM YMHOM, B yMOBax
IHHOBAIIMHUX 3MiH 1 CYTTEBUX PWUHKOBUX KOJHMBaHb MOIIUBUM €
BUHUKHEHHS CIICHApil0 TilNepxaocy B EKOHOMIYHIH isIBHOCTI
KypOPTHO-pPEKpealiiHol CHCTEMH.

BucnoBku.  JlochmipkeHHsT 1O PO3BUTKY  KOHIIEMINii
BIOCKOHAIEHHS €KOHOMIKM KypPOPTHO-PEKpealiiiHoro KOMILIEKCY
JI03BOJIMIIM OTPUMATH HACTYIIHI pe3yJIbTaTH:

3aMpONOHOBAHUN  TEOPETUKO-METOMOIONIYHUN  MAXIM,  SIKHH
JI03BOJISIE JOCITIKYBaTH (DYHKIIOHYBaHHS KypOPTHO-pPEKpeariifHol
CHCTEMH B YMOBaX MEPETUHY JACTEPMiHOBaHMX XaociB. B fioro ocHoBy
TIOKJTAJICHANA CIIEHApiii BUHWKHEHHS TiNepXaocy 1 MOJIEITIOBaHHS
C€KOHOMIYHHUX IIPOILIECIB, 1110 BiA0YBaIOThCS B il KPUTUYHIN 00J1aCTi;

noOyznoBaHa MOJENIb BHUHHMKHEHHS TilEpXaocy B YMOBax
IHHOBAIIMHUX 3MiH 1 PUHKOBUX KOJIMBaHb Ta €BOJIIOLIIHOTO MPOIECY
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TepexXoqy  KypOpTHO-peKpearmiifHoi cHucTeMH B If0  00JacTh
(YHKIIOHYBaHHSA; BHKOHAHO JOCTI/DKCHHS EKOHOMIKH  TaKoi
CHCTEMH; OTpUMaHI MPaKTUYHI KpHUTepii OLIHIOBAHHS 3HAXOKEHHS
CHCTEMH B 00JIaCTi IIEPETHHY XaO0CiB.

CnucoK BUKOPHCTAHUX JKEpe:
1. TunoBamiitHa ctparerisi ykpaiHChKuX pedopm / [[anpunHChKHi
A.C., I'eeib B.M., Kinax A.K., Cemunoxenko B.I1.] — K.: 3nanns
VYkpainu, 2002. — 336 c.
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1.6. MEPEXKHUI AHAJII3 ITPA TOCJII)KEHHI
KPU30BUX ABUIIl HA ®IHAHCOBUX PUHKAX

Y cmammi pozensioacmvcs  MONCIUBICMb  GUKOPUCTHAHHS
MEPEICHUX MIP CKIAOHOCME 3ACO00AMU PEKYPEHMHO20 aHANi3y npu
00CHi0JICEeHHI  KpU308ux seuwy Ha @inancosux (pondosux ma
BANIOMHUX) pUHKAX. 3 'AC08AHO, WO CREKMPAIbHI MA MONOAO2IUHI
XAPAKMEPUCMUKYU — MEPENCHUX — MIp  CKIAOHOCMI — MOJCHA
BUKOPUCOBY8AMU 8 AKOCMI  [HOUKAMOPA-NepeosiCHUKA Nnosieu
He2amusHUx meHOeHyil Ha Qinancosux punkax. Becmanosneno, wo
KOMNIEKCHe — 3ACMOCY8AHHA — YUX  XAPAKMEPUCMUK — 00360715€
nioGUWUMU  MOYHICMb NPOSHO3I8 MA 3MEHWUMU MONCTUBICMb
nos6U NOXUOOK.

KawuoBi cnoBa: ckuadui mepedici, pexypenmua Mmepedica,
MONOA02IS, CHEKMPATLHUL AHANI3, KPU3d.

IocranoBka mpoOaemu. B ymoBax  BiakpuTocTi  Ta
MTOCHJIEHHS TIIo0aNi3aIliifHuX MpoIieciB cTadibHe (PYHKITIOHYBaHHS
HaI[IOHAJIbHOI €KOHOMIKH CYTTEBO 3aJICKUTh BiJ CTIHKOCTI CBITOBOT
EeKOHOMIYHOi cucTeMH. Tomy SIKICHUH Ta KiJIbKICHUH aHami3
MEPEIKPU30BUX CTaHIB y BIAKPUTHX EKOHOMIUYHUX CHCTEMax €
OJHHM 13 HalOLIbII aKTyalnbHUX 3aBJaHb CyYacHOI TEOPETHYHOI Ta
MPUKIIAHOI HAYKH, BiJ YCHIIIHOCTI PO3B’SI3aHHS SIKOTO 3aJIEKHTh
e(eKTUBHICTh Ta  aIeKBAaTHICTb pO3podKH BIIITOBITHUX
AHTUKPHU30BUX 3aXOJiB, CHPSIMOBAaHMX Ha MiHIMI3aIliF0 HACITIJIKIB
MOKJIMBUX (PiIHAHCOBO-EKOHOMIYHUX KPH3.

3ayBayKUMO, MO0 y HAYKOBii JiTepaTypi CTOCOBHO IMPHYHH
BUHUKHEHHS KpHM3 CYTTEBHX PO30DKHOCTEH HeMae, BOIHOYAC
HUISIXW BUXOJY 3 HUX TPOIOHYIOTHCS pi3Hi. SIK Hacmilok, mocrae
3aBJJaHHsI BUOOPY ONTUMAaJbHUX METOJIB aHANi3y KPH30BUX SIBHII
Ha (PiHAHCOBHX PHHKAaX 3 METOIO 3arno0iranHs octaHHiM. OTpuMaHi
BYCHUMH  PE3YJIbTAaTH  JIOCHIIKEHHS  Cy4acHHMX  CBITOBHX
(iHAHCOBHUX KpH3 3aCBIJUYIOTh, IO CKJIAJHI CHCTEMH, SIKUMU €
(OHIOBI Ta BAJIOTHI PUHKH, OPraHi3oBaHi y BUIJISIAI MEPEKHHX
CTPYKTYp, 3MiHA BJIACTHBOCTEH SAKHX y MNEPEAKPU3OBHH Mepiog
MOXE  CINYryBaTH  IHJHMKATOPOM  MOXIIMBOTO  HaOJMKEHHS
KPHU30BOTO CTaHy.

AHani3 ocraHHiX nocaimkeHb i myoOmikamiii. [IpoGiemam
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aHaJTi3y 1 BUBYEHHS KPU30BHUX SIBUII METOAAMH CKJIaTHUX CHCTEM i
MEPEeK TMPUCBAYCHI (YHIAMEHTAJbHI JOCTIDKCHHS BIJOMUX
YKpaiHChKHX Ta 3apyODKHUX HAyKOBLIB, sik-0T: P. [lonep, B. Peiik,
Jx. Mennepc, A. ®@abperri, M. Cmommr, H. Mapsan, JI. Jlakaca,
B. Conogiios, O. Ceparok, C. JJoporosues Ta iHIIi.

Mera pocaimkeHHs. MeETO JOCHIIDKEHHS € 3°sCyBaHHS
YYTIMBOCTI CHEKTPaJbHUX Ta TOMOJOTIYHUX XapaKTEPUCTHK
MEpEeXXHUX Mip CKIQJHOCTI A0 CTPYKTYPHHX 1 AMHAMIYHUX 3MiH
(hiHAHCOBOTO PUHKY.

Bukaan ocHoBHOro wmarepiany pocaimkeHHs. OcTaHHIM
4acoM CYTT€EBO 3pOcCiia 3HAYYIIICTh MEPEKHUX Mip CKIaTHOCTI MPU
aHami3i (iHAHCOBUX PHHKIB Ta MOKIUBOCTI TNPOTHO3YBaHHS
KPUTHYHUX Ta KPU30BUX SBHI] HAa HUX 3 METOI NPHUHATTSI
paIioHaTbHUX PIlIeHb, AN BUXOAY 3 KPU30BHUX CUTYAIIii.

Bzarami, wmepexxnmii aHami3 0a3yeTbcsi Ha IEPETBOPEHHI
4acoBOTO PsAy B CKIAAHY MEpexKy, sika (opManabHO € Tpadom
G(N,E), y sxomy N ={L,2,...,N} — ckiHyeHa MHOXHHA BEpPLIMH

(arentiB) 1 £ — MHOXHWHa pebep, IO BiAOOpaKarOTh B3aEMOIIO
areHtiB. llpm anami3i cxmagHUX Mepex, sSK 1 B Teopil rpadis,
BUKOPUCTOBYIOTh MapaMETPH OKPEMHUX BY3IiB, MapaMeTpH Mepexki
B IIJIOMY Ta MEpEeXHi miacTpykTypu [1].

[Ipotsirom octaHHIX pOKiB OyJI0 BHUTpaueHO Oarato 3yCHib Ha
3aCTOCYBaHHS MEPEKHUX INJIXOMIB JUIA aHaTi3y BIACTUBOCTEH
ckimagaux cucteM. Crmij 3a3HaYMTH, 110 0arato BiAIOBIIHUX IIiIXOIIB
TICHO TIOB’s13aHi 3 KOHIICTIII€I0 PEKYPEHTHOCTI Y (pazoBoMy IpocTopi,
cepelt IKMX 0COOJIMBE MiCIIe HAICKUTh PEKYPEHTHUM MepeKaM.

PexypentHicTh  (MOBTOpIOBaHICTE) €  (QyHIaMEHTAIBHOIO
BJIACTHBICTIO  JMCHNIATUBHHX  JMHAMIYHUX  CHCTE€M, KOTpa
chopMyJIbOBaHA y BUIJISAI «TEOPEMH PEeKypeHTHOCT». CyTHICTbH
miei QyHIaMEeHTaNbHOI BJIACTUBOCTI MOJIATaE y TOMY, IO HE
JMBIISTYMCh HA Te, 110 HAaBiTh HaliMeHIe 30ypeHHs B CKIIAIHIN
JUHAMIYHIA CHCTEMI MOXXE TMPUBECTH 1i JI0 EKCIOHEHIIaThbHOTO
BIIXMJICHHS Bij il MOYaTKOBOrO CTaHy, 4yepe3 ACSIKHi yac cucrema
MparHe MOBEPHYTHUCS JIO CTaHy, OJM3bKOTO JI0 MOIEPEHbOTrO, i
MPOXOAMTH NPU IOMY TTO1I0OHI eTarnu eBotoLii [2].

PexkypenTHa Mepexa € CKIagHOIO MEPEXer, MaTpHUIL
CYMDKHOCTI SIKOT 3aJIa€ThCSl PEKYPEHTHOIO MATPHIICI0 YacOBOTO
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psmy, To6TO
Apj=Rij— 6,

ne 5, — MACIBTa-CHMBOJ Kponekepa, sxuii Bixmosizae
KOHKPETHOMY BHOOpY BiKHa B pEKypEHTHOMY KUJIbKICHOMY aHai3i.

3B’s30K  imel PEeKypeHTHOCTI Ta MEpEeKHOCTI YacOBHX
MOCIIZIOBHOCTEH OyayeThcss Ha (PYHAAMEHTAIBHIH CTPYKTYypHIH
aHaJIoTil MK peKypeHTHIUMH AiarpaMaMHy Ta CKJIaJHUMH MepekaMu
B3araisi. OOMIBa THITM CTPYKTYp 0a3yroThesl Ha OIHAPHUX MATPHUIISIX
(TOOTO MATPHISIX PEeKypEeHTHOCTI Ta CYMIDKHOCTI BIATIOBITHO), fAKi
MOXYTh  BHUKOPHUCTOBYBAaTHCSI  JJIi ~ BHMBYCHHS  OCHOBHHX
TOIOJIOTIYHUX BIIACTUBOCTEH ckianHoi cuctemu [3]. ToOto mpu
JIOCTiDKeHH] (QyHIaMEHTAIBHUX 3aKOHOMIPHOCTEH EeKOHOMIYHHX
CUCTEeM  BHUKOPHCTOBYIOTBCS  TIOTY)KHI ~ METOAM  aHami3y
HECTal[iIOHAPHUX YaCOBUX PsAAiB. EMEMEHTH TakMX CHUCTEM MOXKHA
BimoOpa3uTH y BUTIALI CKIAJAHOI MEpeXi 3 HeTPHUBIATbHUMH
TOTIOJIOTIYHUMH BJIACTUBOCTAMHU. TOIONIOTIYHI XapaKTePUCTUKH
Jaf0Thb MOJKJIMBICTh OI[HUTH TIOJIOKEHHS BEPIIMH y MEpexki
(TTOKa3HUKY LEHTPATBHOCTI Ta 1€PApPXiYHOCTI) Ta MEPEXKY B IIIIOMY
(TIOKa3HUKM ITUTICHOCTI Ta 3B'SI3HOCTI).

TomosioriyHi  0COOJMBOCTI  MEPEeX TICHO TOB’s3aHI 3
IHBapiaHTHUMHU  BJIACTHBOCTSMH  JIOCJIJKYBaHOT — JUHAMIYHOL
cuctemu. [Ipore, iHTepmperamis  OTPUMAaHUX  MEPEKHHUX
XapaKTepUCTUK  MOXJIMBA  JIMIIE HAa  OCHOBI  PETEIHHOTO
BUOOpY ¢ [4].

Tormonoris BUBYaE MOMAANBHI CITIBBiIHOIIEHHS IMTPOCTOPOBHX
o0pa3iB, 3aKOHH 3B’A3HOCTI, B3a€EMHOTO pO3TAITyBaHHSA 1
CIyBaHHSI TOYOK, JiHIH Ta iX CYKYNHOCTEH HE3aJeKHO BiJ
3Ha4YeHb X BeJIMYUH. BOHA mOAIIAEThCA HA JIOKAJIBHI Ta TIOOAIBHI
xapaktepucTukd. JIOKanbHI  TOMOJNOTIYHI MIipH  CTOCYIOTBHCS
OKPEeMHUX BY3JIiB 200 3B’S3KiB MK HUMH, CEpEJ] HUX BIJICTaHb MIXK
BY3JIaMH, KoeiIlieHT KIIACTEPHOCTI, EKCIIeHTPUYHICTb,
nocepeAHUUTBO. ['106anbHI XapakTepUCTUKH OMHUCYIOTh MEpexXi B
LIOMY — CepelHs AOBXKHHA HAMKOPOTIIOrO LUIAXY, MIUIBHICTH
3B’S3KIB, TPAH3UTHUBHICTH TOIIIO.

OpHak, MOYKHA TaKOXK CIIpoOyBaTH sl imeHTH]IKaIlii CKIaIHIX
HENMiHIMHUX OO0'€KTiB 3acCTOCyBaTH OJHY 3 KIACHYHUX CXEM
MPOTHO3YBaHHS, IO 0a3yETHCSI HA METO]aX CIIEKTPAIBHOTO aHAli3y.
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V crieKTpaabHOMY aHali3i BAKOPHUCTOBYIOTHCS TaKi MATPHILL:

- Matpuiti cyMixKHOCTI A;

- Martpuui Jlammmaca L=A-D, ne D — niaronanbHa MaTpuis
CTYTICHIB BEPIIHH 3 SIEMCHTAMH:

diizzjaij:ki, dUZO,I[JIHlij

- Hopmanisosani matpuui N = DA,

CriekTpanbHi Mipu IpYHTYIOTBCS Ha anreOpaiyHuX iHBapiaHTax
rpagy — ¥oro cmekrpax. Cmnekrpom rtpady G HazuBaeTbes
MHOHHA BITACHHUX 3HAYCHb MATPHIII, 1[0 BiAMOBITa€ oMY rpady.

3i CmeKTpoM MaTrpHili CyMiKHOCTI rpady mHoB’s3aHo Oarato
PI3HUX XapaKTepUCTHK, SKi HAJAIOTh iH(POPMAIIO PO MEPEKY
BIToMy. TakMMK XapaKTEPUCTUKAMHU € BEJIMYMHA CIEKTPATLHOTO
po3pHuBy, eHepris rpady, CHEKTpadbHHH pamiyc, a 31 CIEKTPOM
narutaciana - anreGpaivHa 3B’ sI3HiCTh, epeKTUBHUIT omip Ta iH. [5].

B pobGoti mns mocmimxenHs Oymo o0paHO BaIOTHI Mapu
USD/EUR ta USD/GBP, a takox donmosi inmexcu CIIIA (S&P)
ta Himeuunnu (DAX). Po3paxyHku MEepexXHUX Mip BiOyBaiucs 3a
JIOTIOMOT0t0  mporpamuoro  komiuiekcy — GraphInWindow  y
cepenorunti Matlab, obpasmm Tin momenmi crp with auto eps, 3
BikHOM 250 TOYok Ta KpokoM 5 3a mepiom 3 2004 poky.
IMopiBHsAEMO aMHAMIKY BHXigHOTO psimy 3 Mmiporo (Spectral gap)
CIeKTpaIbHUIN po3puB (pHc. 1).

Mipa criektpanbHuil po3pHB (CreKTpaibHA MIUIMHA) OIKCYE, SK
MIBU/IKO JTMHAMIYHI TIPOIECH OYIyTh CXOIUTHCS JO CTIMKOrO CTaHy.
Bona [opiBHIOE pi3HWII MK JBOMa HAMOUIBIIMMH  BIACHUMH
3HAYEHHSIMH MaTPHII CYMDKHOCTI. 3a JIOOMOTOF0 MipH CTIEKTPaTIbHOTO
pospuBy (Spectral gap) oOYMCIIOIOTHCS OKpEMi TTOKA3HHUKH CKITaJIHHX
CHCTEM, a came, BOHA JIOTIOMArae BHU3HAYUTH SIK IIBHIKO JMHAMIYHI
MPOLIECH OYTyTh CXOIUTHUCS JI0 CTIMKOTO CTaHy MEPEKI.

CriekTpaibHUN pO3PUB BU3HAYAETHCS 32 (POPMYJIIOFO:

M=y

ne A; — BuacHi yncia Matpuui cymikeOCTI rpady G.

[Mpu aHamizi KpU30BHX SIBUII 32 JIOTIOMOTOI CIEKTPAIbHOT
Mmipu spectral gap, mm cnocrepiraemMo 3MiHM Ha rpadikax, IIo
BiIOOpakalOTh MOBEIIHKY Ta 3MiHYy CTaHy (piHaHCOBUX PHHKIB.
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BigoMuMu BITYM3HSHUMH Ta 3apyODKHUMH HAYKOBIISIMH OYIIO
JIOBEJICHO, IO I MEPEKHA XapaKTEPUCTHKA BUKOPHUCTOBYETHCS SIK
IHMKATOP-TICPEIBICHUK HETaTUBHUX TCHJICHITIH.

Pesynpratu gociimKeHHs BAIOTHUX PUHKIB, SIKi BimoOpaskeHi
Ha puc.l (a, b) 3acBiguyroTh, 1110 Mipa — CIIEKTPAIBLHUN PO3PUB —
Pi3KO crajae mepen HaCTaHHAM Kpu3H (MaiHHIM KypCy BalioT), 1e
4iTKO mporiasgaerbes B okom touok 220, 300, 400 (puc. 1 a) ta
touok 230, 300, 480 (puc. 1 b).
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c) d)
Puc. 1. TllopiBHssibHa  JOWHaMiKa  TIOBEAIHKH  MipH:
CHeKTpaibHUN po3puB Ha (QinancoBux purkax (&: USD/EUR,
b: USD/GBP, c: DAX, d: S&P)

Ha puc. 1 (c, d) BimoOpakeHi pe3ysIbTaTi JOCIIHKEHHS BHIIE
onucanux (GoHAOBUX iHIEKCIB. IX aHami3 3acmiguye, 1m0 L Mipa
MMOBOJUTH Cce0€ aHAIOTIYHO SK 1 HAa BAIIOTHOMY PHHKY, TOOTO
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CTPIMKO CIajia€ B mepeakpu3oBuii nepiox. Ile mocuts 106pe BUIHO
B niepion kpu3u 2008 poky (okin Touku 140 — puc. 1 ¢ ta 160 - puc.
1 d), i apyroi xBumi B 2011 porii (okin Touku 320) Ta, Tak 3BaHOI,
«kuTaicpkoi kpu3m» (okia Toukn 500). Taka 3aKOHOMIPHICTB, 5K i B
MEepIIOMY BUIIAJKY, CBLIYHTS, 10 3a JOTIOMOTOIO i€l CIIeKTpabHOT
XapaKTePUCTUKH MH MOXKEMO CIIOCTEpiraTH 3MiHy IWHAMIKH Ha
JOCTIKYyBaHUX (pIHAHCOBUX PHHKAX.

Jani 3gificauMo aHami3 oOpaHWX ITONEPEIHBO BATIOTHUX Iap
USD/EUR ta USD/GBP, a taxox ¢onnosux ingekcis CIIIA (S&P)
ta Himeyunan (DAX) 3a  [1OMOMOrol  TOMOJOTTYHHX
xapaktepucTuk. [lopiBHIEMO TWHAMIKY BHXIZHOTO PAIy 3 MipOrO
(Link Density) minbHICTh 3B’s3KiB (puc. 2.), sKa TakoX Ha
(GiHAHCOBHX PHHKaX € I1HIUKATOPOM-TIEPEIBICHUKOM KPHU30BHX
SIBHIII.

IineHicTs 38’ s3kiB (link density) me - BigHOIIEHHS KiIBKOCTI
pebep nmo kinmbkocTi By3miB. Ll Mipa BimoOpakae, HACKUIbKU
po3piKeHH a00 MIibHMNA Tpad 3TiJHO YUCIa 3B’SA3KIB HAa OJUH
BY30J1.

Hns  opientoBanoro rpada G OIUIBHICT 3B A3KIB
PO3paxoBYETHCS TaK:

_m
n(n—l)'

JIe N — KUTBKICTh BY3JIiB, M — KUIBKICTh 3B’ S3KIB.

3naveHHs wiei Mipu Bapitoerbes B 0 (Hemae 3B’si3kiB) o 1
(Bci By3mm 3’enmHani). PeampHi Mepexi, SK TpaBWiIo, € Iyxe
PO3piLKEHUMH, 3 IiTbHOCTAME Onm3bkumu 110 0,1.

IinpHicTh  3B’S3KIB JUJI1  HEOpi€eHTOBaHOro  rpada
00YHCITIOETHCS 32 POPMYIIOIO:

5(G) =

2m

2(6)= n(n-1) '
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c) d)
Puc. 2. ITlopiBHsTbHA MUHAMiKa MOBEIHKH MipH: IIUIBHICTH
3B’s3kiB Ha (inancoBux punkax (a: USD/EUR, b: USD/GBP,
c: DAX, d: S&P)

Ha puc. 2 (a, b) 300paxkeHO MOpIBHSUIBHY JWHAMIKY KypCiB
BAJIIOTHUX IMap Ta TOMOJOTIYHOI MipH — IIIIBHICTH 3B’SI3KiB.
[lokasHukmM 1€l Mipu 3acBiAYYIOTH TEHICHINIO TAaaiHHA B
MIepEAKPU30BUI Tepio, MO0 MOXKHAa OaunTH B OkojJi Toyok 130,
230, 300, 550 (puc. 1 a) ta Touok 50, 230, 400 (puc. 2 b). Taka
MOBEJIHKA CBIMYHTH TPO MOXJIHMBICTh BUKOPHCTAHHS  IIi€l
TOMOJIOTIYHOT XapaKTEPUCTUKH MPH aHAII31 BATIOTHUX PUHKIB.

Mo x mo puc. 2 (¢, d), me BimoOpaxkeHO pe3yIbTATH
JOCTIDKEHHS (DOHIOBMX PHHKIB, TO HA HUX CIIOCTEPIra€ThCs CXO0XkKa
JTUHaMiKa I1i€ Mipu, 30KpeMa B TIEPioJl TOSBU BUIIE OMMCAHUX KPH3
Ha QOH/IOBUX PUHKAX.

AHali3 JaHuX pUC. 2 3aCBIJUy€ CXOXICTh TOBEIIHKH MipU —
IIUTBHICTE 3B’S3KiB, 3 MONEPEIHBO PO3TIISIHYTOK CIIEKTPAIBHOIO
XapaKTePUCTUKOID, IO TaKOX IMiJTBEP/UKYE MOXIHUBICTh iX

60



BUKOPUCTAHHS B TIOAANBIIOMY JJISi CIIOCTEPEKEHHS 3MiHU
JMHAMIKW Ha JOCITiIKyBaHUX (iHAHCOBUX PHHKAX.

BucnoBku. Pe3ynbraTH JOCHIIKEHHS 3acBiAUylOTh, IO
MEpEeXXHUH TMIAXiJ € aJIbTepPHATHBOI0 JO METOMIB aHaji3y
HETMHIHHOT IUHAMIKM dYacoBHX psmiB. Lli XapakTepUCTHKH €
YYTIMBUMHU JI0 CTPYKTYPHHUX 1 TUHAMIYHHUX 3MiH CKJIQJHUX CHUCTEM,
30KpeMa y CTaHi KpH3HW, OCKUIBKA TOPIBHIOIOYH JWHAMIKY
BHUXIZTHOTO DSy 3 BIANOBIIHUMH MipaMH, MOKHA aHAalli3yBaTH
CHCTEMHI 3MiHM Ha (HiHAHCOBHX PHUHKAaX, a TaKoX Mependavyatu
MO KOJIMBAaHHS Ha HUX.

JloBesieHO, MO KOMIUIEKCHE 3aCTOCYBaHHS CIIEKTPaJIbHOTO
PO3pPUBY Ta IIIJIBHOCTI 3B’S3KIB, SIK Mip CKJIQJHOCTI Ha (DiHAHCOBUX
PUHKaX [IO3BOJISIE MIiHIMI3yBaTH MOXIMBICTh IOSIBH IMOXHOOK Ta
I IBUIIIYE TOYHICTH TPOTHO3IB.

Pe3ynbTaté bOr0 KOHKPETHOTO JTOCIIHKEHHS HE BUYCPIYIOTh
MopyllIeHy TpoOJieMaTHKy, a InependadaroTh HEOOXIIHICTh
CIpSIMYBaHHS MOJANBIINX HAYKOBHX PO3POOOK Ha 3aCTOCYBAHHS
MEpEKHUX METOIIB IS aHali3y (iHAHCOBUX PHHKIB.

Cnncoxk BUKOPUCTAHUX JIZKepe:
1. Conosiiosa B. B. J[unamika MepeKHUX Mip CKIaIHOCTI B yMOBax
¢inancoBux kpu3 / B. B. ConosiioBa. // ExoHOMiKO-MaTeMaTH4HE
MOJICTFOBaHHsI Ta iHGopManiiiai TexHosorii. — 2013. — C. 276 — 280.
2. Mesennes O. M. MogentoBaHHs KPH30BHX SBHII] HA BATIOTHOMY
punky / O. M. Me3zenues. // Ilpobnemu maTepialibHOI KyIbTypH.
Exonomiuni Hayku. — 2013. — C. 83 — 86.
3. Complex network approach for recurrence analysis of time series/
N. Marwan, J. F. Donges, Y. Zou, R. V. Donner // Physics Letters
A, 373(46), 4246-4254 (2009). [Enexkrponnmii pecypc] — Pexum
JIOCTYIIY: http://www.mpipks-
dresden.mpg.de/~dswcO09/CONTRIBUTIONS/donges_talk
4., ConosiioB B. M. MozentoBaHHs CKJIaIHUX EKOHOMIYHUX CUCTEM:
Hapu. mociomuk / B. M. ConosiioB, B. B. Coosiiosa,
H. A. Xapamkss. — Kpusuii Pir: Bunasanumii Bimnin HMetAY, 2010.
—119c.
5. Cunepretmuni Ta  eKOHO(DI3MYHI  METOAM  AOCIIIKCHHS
IUHAMIYHUX Ta CTPYKTYPHHX XapaKTePHCTHK EKOHOMIYHHUX CHCTEM.
Mownorpadis / B. [. Hdepoenues, O. A. Cepmtok, B. M. Conosiios,
O. [I. llIapanos. - Yepkacu: bpama-Yxpaina, 2010. — 300 c.
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1.7. IHTETPAJIBHA CTOXACTUYHA MO/EJIb
JTUHAMIKHU 3POCTAHHSI I PO3BUTKY
COLJAJIBHO-EKOJIOIO-OPIEHTOBAHOI
IHHOBALIMHOI EKOHOMIKH

Beryn. ExoHOMiuHE 3pocTaHHS MOXe 371 CHIOBaTHCSA
€KCTEHCHBHO, TOOTO 3a pPaxyHOK 3aJydeHHs OimpIIoro o6'emy
pecypciB 10 BHpPOOHHITBA, a00 IHTEHCHBHO, 3a PaxyHOK
MiABUINEHHS ©(EeKTUBHOCTI BHKOPHCTaHHS HAasBHUX pECypcCiB i
BIIPOBA/XKEHHSI Y BUPOOHUITBO PE3yJIbTATIB 1 JOCATHEHb HAYKOBO-
texaignoro nporpecy (HTII) i po3Butky.

Posmmpene BinTBopennss Ha 6a3i HTII e mporpecuBHImmM
CHOCOOOM 3a0€3MeYCHHST EKOHOMIYHOIO 3pOCTaHHs, TOOTO, Yyce
OUThII BHpIMIANEHA PONF B 3POCTaHHI HAIIOHATBHOI EKOHOMIKH
BiJIBOJIUTEHCS IOCATHEHHSIM HAYKH 1 TEXHIKH, BTUJICHUIM B iHHOBAITiSIX.

Came iHHOBamii, $K Bu3HauaubHU pesynprar HTII,
CTHUMYJIIOIOTh ~ 3pOCTaHHS MPOAYKTUBHOCTI 1  e(eKTUBHOCTI
BUKOPHCTAaHHS UYWHHHUKIB BHUPOOHWIITBA, MIABUINEHHS SIKOCTI 1
KOHKYPEHTOCIIPOMOXKHOCTI TpoayKuii kpainu. Tomy i3 cepeamHi
XX CT. ypsaM TpPOBIOHUX KpaiH CBITY, SKi BIJHOCSTBCS 10
PO3BUHEHHX KpaiH CBiTy, Y3sUIM BIAKpUTHI Kypc Ha iHHOBAIIi,
CTBOPEHHSI 1HHOBAIIIHUX €KOHOMIK, MOEIHYIOUH IHTEHCH(IKAIIIO
HTII 3 iHCTHTYLiOHANbHUMH TEPETBOPCHHSMH B EKOHOMIIi 1
CEKTOPI JIEPXKaBHOTO YIPABIiHHS, CIPSIMOBAaHUMHU Ha IiJIBUILICHHS
SIKOCTI OpTaHi3ailii i ynpaBIiHHS €eKOHOMIYHOIO CHCTEMOIO.

HaykoBo-TexHiuHmii mporpec, sk Oe3nepepBHUA 1 CUCTEMHUH
MpoIiec BIPOBA/DKCHHST B TOCHOAAPCHKY NPAKTHKY pe3yJIbTaTiB
PO3BUTKY HAayKH 1 TEXHIKHM, a TaKOX HOBHX METOJIIB OpraHizarii
BUPOOHHWITBA 1 Tmpaii, BIUIMBAE HAa EKOHOMIYHE 3pPOCTAaHHS 1
PO3BHTOK JEKIIbKOMa croco0amu: TO-Tiepiie, MOJiNIIeHHS
TEXHOJIOTiH JI03BOJISAE 301NMBIIMTH BAJIIOBUI BHITYCK HPOAYKILii 0e3
3MiHM CYKYITHHX BHTpAaT; MO-ApYyre, TEXHOJOTIUHI MEpeTBOPEHHS
BUPOOHHWIITBA TPU3BOMATH 1O 3MIHM CTPYKTYpH MPOAYKILI, IO
BUITYCKAETHCS, HA KOPHCTh BHCOKOSIKICHMX TOBapiB 1 MOCIyr 3
BHCOKOIO JIOJaHOI0 BapTicTio; no-tpete, HTII oOymoBiroe Benmmki
3MiHM B TpeaMerax 1 3acobax mpami; HapemTi, HTII BHOCHTH
ICTOTHHH BKJIaJl B IiJBUIIEHHA JOOPOOYTY CYCIUIBCTBA 1 SIKOCTI
KUTTS HACSIICHHSL.
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Po3poOka iHTerpoBaHuX Mojeieii Ha 0a3l BHKOPHUCTAHHS
MaTeEMaTUYHUX METOMIB, MOZEJNEH 1 IHHOBAIIWHMX TEXHOIOTH 3
METOI0 YIPABIIHHS 1 MPOTHO3YBAaHHSI HENIHIMHOI JMHAMIKH €KOJIOT0-
€KOHOMIYHHX 1 COIIaTbHO-TYMaHITAPHUX CHCTEM B CYYaCHUX YMOBax
HECTIWKOCTI 1 KpW3 € aKkTyalpHOI mpobiemoro. Takuid miaxim y
MOBHOMY 00CS31 MIATBEPIKYETHCSI AYMKaMH 0araTbOX BHIATHHX
YYeHUX, BiIOOpaKEHOI0 Y KOHIEMINi CTalmoro pO3BUTKY, SKa
3'AIBWIACS B PE3yNbTaTi O0'€MHAHHS TPHOX OCHOBHUX MOZENeH i
TOUOK 30py (TpUEAWHA MOJENbB). CKOHOMIYHOI, COIJIbHOI 1
€KOJIOTIYHOI, a TaKOX 13 OOJIKOM 3HAHb, TEXHOJOIIH 1 BHIAJIKOBHX
(bakTOpiB BIUIMBY 30BHIIIHBOTO cepeoBuIIe Ta iHii [1-6].

Benuuesnnit BB Ha (QopmMyBaHHS (QyHIAMEHTAIBHOTO
YSIBIICHHS TIPO XapakTep i CTPYKTYpPY E€KOHOMIYHOTO 3pOCTaHHS
3pobuiu pobotu P. Conoy [7] i #ioro mociigoBHuKiB. B To#t e yac
HeokmacnyHa mozens 3poctaHHs P. Conoy BimgHocuts HTII mo
€K30T€HHMX YHHHUKIB, IO HE JO3BOJISIE TOSICHUTH MPUPOAY
3pOCTaHHs e(eKTUBHOCTI Tpalli Ha 0a3i i€l KOHIEII.

Ocmucniennss HTII sk uwHHWKa 3pOCTaHHA 1 PO3BUTKY
CKOHOMIKM XapakTepHO 1 /s 3aCHOBHHMKIB «HOBOi Teopil
ekoHoMiuHOro 3poctanns» I1. Pomepa i P. Jlykaca [24, 25]. Tax, B
CHIOTCHHUX KOHLEMILISIX E€KOHOMIYHOI'O 3POCTAaHHS IIiABHIIEHHS
e(eKTUBHOCTI TIpami 3BSI3yIOTh 13 3POCTAHHAM IHBECTHIH B
JOCTI/DKEHHS 1 PO3pOOKH, 30ULIBIICHHSIM 4YHCIA JOCIITHUKIB 1
YUYCHHUX, a TaKOX BKJIAJCHb B JIIOACHKHMHA Kamitan. L{i koHuemnmii, y
TOMY YHCI IX Cy4acHi iHTepmperarii, mpo sKi MOBa ITiJie¢ HIXKYE,
JI03BOJISIIOTH TporHo3yBaTu piBeHb HTII 1 Bu3HauaTH ioro BIUIMB
Ha eKOHOMIYHE 3pOCTaHHS B CEPEAHBOCTPOKOBIH 1 IOBrOCTPOKOBIN
TIEPCTIEKTHBI.

Takum uuHOM, icHyr0ui MeToan obmiky HTII B Mmakpomogensix
MOKHa YMOBHO PO3IIJIMTH Ha JiBa KJIacH: CHIOTCHHHUU 1
ek3orennuii. KirroyoBa BIiAMIHHICTH EHIOTEHHUX KOHIICHINN Bif
€K30T€HHHX IIOJISITa€ B TOMY, IO B HEpIIMX PiBEHb TEXHIYHOTO
Mporpecy BH3HAYAETHCS YCEPEIUHI MOJIeN, a B JAPYIMX BIiH €
3aJaHUM 330BHI [TapaMETPOM.

CyuacHi MoOzeni EKOHOMIYHOTO 3POCTaHHS BpaxOBYIOTb
MOJKJIMBICTh 1HBECTYBaHHS He Juiie y Qi3uuHui Kamital, ane i B
PST THIIUX BaXKJIMBUX PECYPCIB Ta aKTHBIB, 30KpeMa B JIOJICHKUH i
iHTeNneKTyanpHui KamiTai [9].
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KpiM Toro, ocraHHIMH pOKaMH 3'SIBISIETHCS BCE OLIbIIE POOIT,
B SIKUX JOCIHIIKY€EThCA SIK 3POCTaHHS BHPOOHMLTBA BiJOMBAETHCS
Ha CKOJIOTiYHiIM CHUTyamii, SIK €KOJIOTiSl BIUTMBAE HAa MOXKJIIHBICTh
3pOCTaHHS, SK pIBEHb EKOHOMIYHOTO PO3BHUTKY TIIOB'S3aHUAN 3
pPI3HHMH TIOKa3HWKaMH, IO XapaKTepH3YyIOTh CTaH COLIaTbHOI
cpepu. Ilpore, He NPUAINAETHCS HANEKHOI YBaru B3aEMHOMY
BIUTMBY E€KOHOMIKH, €KONIOTii 1 comianbHOi cdepu, 0coOIHMBO
BpaxoBYyIOUM TIparHeHHS O0araTb0X KpaiH CBITY A0 CTIHKOTO
PO3BHUTKY, WiA SKAM pO3YMIIOTH PO3BUTOK, IO 3aJ0BOJIBHSIE
noTpedu SIK ChOTOACHHS, Tak 1 MaiOyTHBOrO TMOKONiIHb B
€KOHOMIYHHX 1 B €KOJIOTIYHHUX OJjarax, mo o3Havae 3poctanas BBII
IpHU OJHOYACHOMY 3HM)KEHHI aHTPOIOTCHHOTO HaBaHTAXXCHHS Ha
JNOBKULTA. [TOHSTTS CTIHKOTO PO3BUTKY TAaKOXK BKJIFOUYAE MpoOiIeMu
CKOPOYEHHSI PO3PUBY B DPIBHSAX E€KOHOMIYHOTO PO3BHUTKY Pi3HUX
KpaiH i 1oOpo0yTy ix HaceneHHs, OE3MEeKH 1 Tak Jalli.

Pimennss 1mmx mnpoOneM BUMarae BHUKOPUCTAHHS METOJIB
€KOHOMiKO-MaTeMaTUIHOTO MOJIETIOBaHHS E€KOHOMIYHOTO
3pOoCTaHHS 3 ypaxyBaHHAM €KOJOTIYHOTO, COINaNbHOTO i
iHHOBaliiftHuX (QakropiB. Y 3BI3KY 3 BHIECKa3aHWM JaHa
npobJeMa € akTyanbHOIO.

[lpobnemMamMy  MaTeMaTHYHOTO  MOJEIIOBAHHS ~ B3a€EMHOTO
BILTUBY €KOHOMIYHOI CHCTEMH 1 €KOJIOTil 3aiiManocs i 3aiiMaeThCs
BEJIMKE 4YHUCIIO 3apyODKHMX YyuYeHUX Takux, sk B. JleoHTbeB,
JI. ®opn, . Ilyxyi, M. Mypakami, B. Bpok, O. TaoHeH,
4. Kyynysaitnen, X. 3i0ept Ta iH. Benukuil Bkmag B eKoioro-
EKOHOMIYHE MoJeNtoBaHHs BHecsin Taki BydeHi: K. M. I'odwman,
A. B. Topctko, O. I1. Bypmaroga, A. A. Jlsamina, B. H. Cunopenko
ta iH. B. I. I'ypman, O. B. Promina, O. ®. banauxuii ta iH.
pO3pOOMIN PI3HOMAHITHI MO  COII0-€KOJI0r0-eKOHOMIYHOTO
PO3BHTKY IiIPHUEMCTB 1 PETiOHIB.

BBy 3HaHB 1 HAayKOBOTO TIOTEHIliAly HAa EKOHOMIKY
npucBsTiuin cBoi podotu B.M. I'eens [14], T.C. Knebanosa [15],
LM. JIsmenko [16] ta immi. O.I'. Tomiuenko [17] mociimkyBaB
POJIb iHHOBALIM B €EKOHOMIYHOMY PO3BUTKY. MeTtonu obmiky HTII B
arperoBaHux Mojensx exoHoMmiku omucanu C.A.  AliBassH,
M.IO. Adanacbes, B.A. Pynenko [18], I'.b. Kueitnep [19] i iHmi.
[MpobnemaMu MaTeMaTHYHOTO MOJIENIOBAHHS B3AaEMHOTO BILIMBY
€KOHOMIYHOI CHUCTEMH Ta E€KOJIOTil 3aliMa€ThCsl BEJIMKA KUIBKICTDH
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3apyOiKHUX yueHux, Takux sk JI. Dopx, B. Jleomtses [20],
A. Lykyi, M. Mypakami [26], B. Bpox [22], O. Tapomen,
S1. Kyynysaiinen [27].

Haii6inbim yceocsukHO € mozensd S1.51. Baramosoro [21], o
SBISIE  COOOI0 OMMC  HAI[lOHAIBHOI E€KOHOMIKM  CHCTEMOIO
HEJNIHIAHUX TudepeHialbHuX PiBHAHB, 32 11 OCHOBY OyJIO B3SITO
mozenb A.M. Moiceesa [8].

Ha mimcraBi BUINEBHKIAJAEHOTO BHWTIKA€, M0 B CYYacHIH
HAYKOBIiH JIiTepaTypi 1e He MpeACTaBICH] iHTerpasibHi 1 arperoBaHi
CTOXaCTHYHI MOJENi EeKOHOMIYHOTO 3pPOCTaHHS 1 PO3BHUTKY
€KOHOMIKH 3 BHPOOHWYMM cekTopom, cekropamu HJIOKP i
YTBOPEHHS, B SKUX BPaxOBYBaIHCSA O €KOJNOTIYHWH, COIialbHUM,
IHHOBAL[IMH] Ta 1HII YUHHUKH.

Omxe, po3poOKa 1 MOCHIIKEHHS IHTETPOBAHWX MOJeNed Ha
0a3l BUKOpPHCTaHHS MaTeMaTHYHHX METOMiB, Mojaened i
IHHOBAI[IfHUX TEXHOJOTIH 3 METOI MPOTHO3YBAaHHA HENiHIIHOT
CTOXAaCTHYHOI JUHAMIKM €KOJIOTO-€KOHOMIYHHUX 1 COLIQJIBHO-
TYMaHITapHUX CHUCTEM B CYYaCHHX YMOBaX HEBH3HAYEHOCTI H
PH3HKIB € aKTyaIbHOIO MPOOIEMOIO.

MeTto0 podoTHm € po3poOKa, JOCTIIKCHHS Ta CTBOPEHHS
IHTeTpallbHOI CTOXAaCTUYHOI MOJETl JAWHAMIKH 3pOCTaHHS i
PO3BUTKY COIIATEHO-EKOJIOT0-0Pi€EHTOBAHOIO IHHOBAIIHHOT
EKOHOMIKH, fKa BKJIIOYAE€ yCi PecypcH i akTHBH . BUPOOHMUI,
HayKOBO-JIOCIIiJTHI, OCBITY, COIliaJIbHi, €KOJIOTIYHI 1 MPHUPOIHI s
YMOB CHUCTEMHHUX Kpu3. Bimmitumo, mo nana po0oTa € po3BUTKOM
pe3ynbTatiB aBropa B [1].

Bukian ocHOBHUX pe3yabTaTiB. 3alpONOHOBAaHWH OIS 1
aHaNi3 JeSKMX OTPUMaHHX OCTaHHIMH POKaMH Pi3HHUMH aBTOpaMHU
pe3yJIbTaTIiB MO MakKpo- 1 MIKPOMOJICIIOBAHHIO CTOXaCTUYHOI
JUHAMIKH COIIaIbHO-eKOHOMIUHHUX, IHHOBAIIMHUX 1 TyMaHITapHUX
CHUCTEM 1 MPOIIECiB, AKi PYHKIIOHYIOTH 1 PO3BUBAIOTHCS B CKIIQTHHUX
yMOBax HecTabiIbHOCTI 1 KpHU3.

BBenemMo oOCHOBHI ITO3HAYEHHS 3MIHHMX, YMHHHUKIB 1
napameTpiB: Y(t) - oOcsar BUpOOHHMIITBA, TOOTO KiHIIEBHH MPOIYKT
(«xopucHuity Buxin); K(t) - ob'em ¢izuuHoro kamitanxy (OCHOBHI
¢doumm); L(t) - ob6'em tpymoBux pecypciB: Li(t) - 3amac
kBai(ikoBaHoi mpaiti, a Lo(t) - 00'em HekBaidikoBaHOT poOOUOi
cuu  (HekBamiikoBaHuid TpynoBuit pecypc); C(f) - cykymnne
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cnoxkuBauus, Z(t) - o0'em ycix Bumie 3abpymmenss; I(f) -
imBectunil; R(f) - momomixkui pecypcw; Z\') - iHmekc piBHs
HAyKOBO-TEXHIYHOI'O 1 TEXHOJOTIYHOTO PO3BUTKY, a T(t) - o0'em
IHHOBAIIfHOTO TOTEHIANY 1 TEXHOJOTiH (TOOTO yBECh MOTEHIIiaN
HJIOKP) B mammit Moment U; z(t) - imgekc cramy ekoioriunoi
chepu, a Z°(t) - 3aranbuuil 00'em 3a0pynHeHb B yci exocdepu
(armocdepa, Boma, rpyHT); S(t) - iHAEKC COIiaIBHOIO PO3BHUTKY, a
S!(t)- cram ycboro couianbHOro cekTopa; t - UMHHHK Yacy:

t, <t<t,.

Mamemamuuni Mooeni i piHAHHA QOUHAMIKY 3POCIMAHNA | PO36UNK
0. Henininna cmoxacmuuna mooeai  couiaibHO-eKoa020-

OPIEHMO0BAHOI0 IHHOBAUIIHOT eKOHOMIKU.

Cmoxacmuuna mooenv cucmemuoi Ounamiku. IlpuHIUN
CHUCTEeMHOI JMHAMIKH CTOXaCTHYHHX TMporeciB  abo MeTof
CHCTEMHOI JWHAMIKM TIPH HasBHOCTI €K30I'€HHHX Ta EHIOTCHHUX
CTOXaCTUYHUX (I)aKTOpiB MOXHa MNOPCACTaBUTU K CTOXAaCTUYHC

mdepenuianshe pisnsnas (CAY) [1,3]: X =F(X;", X7, W),

ae W - cTaHgapTHUi OpoyHIBCBKHH PyX; (X ,t) - KoedimieHT

BOJIATHJIHOCTH. 30KpeMa, PiBHSIHHS CTOXACTUYHOI JUHAMIKH | -TO
areHTa MOJKHA NPEICTABUTH SIK X, =a;X; — ;X +0, (Xj:t)det-
[Ipn npuiiHATH TOHATTA Oinoro mymy 3 Oe3NepepBHUM YacoOM,
PIBHSHHS CTOXAaCTUYHOI JUHAMIKM MOXXHA TIPEICTABUTH SIK:

%:F(x,t)+g(x,t)e(t), e {e(t),teT} - Ol mym 3

OesnepepBHUM 4YacoM. [ mpescTaBiIeHHS CTOXacTHYHOT MOJeli
JIMHAMIKA CHCTEMHU B JIMCKPETHOMY BHIIAJKy MOXXHa BHKOPUCTATH
pi3HHUIIEBE PIBHSHHS y B [1,4,6,10,11]:
X(t+1) = f(x(t),t) +wW(x(t),t), teT, ne f - ymosHe cepenne
Bigx X(t+1) npu 3amamomy X(t), a W- BumanxoBa Bemuumna 3
HyJIHOBUM cepeHboMy. SIkimio ymoBHumit posmoxin  W(t) mpu
samanomy X(f) € HOpMambHMM 3aKOHOM, TO MOJETh MOKHA
nepernmcaty  ak: - X(t+1) = f(x(t),t) + o(x(t),t)e(t), teT, ne
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{e(t),t € T} - TOCHIJIOBHICTH  HE3aICKHHX  OJHAKOBO

PO3MOIIICHNX BUIIaIKOBHUX BeauuuH 3 mapamerpamu (0,1).
3azanvni cmoxacmuuni moodeni ounamixu exonomixu [1]:

Mooens kanimany: K(t)=W(K,R,D,L,C,1,&), K(0)=K,.

Mooens 3abpyonenns: Z(t)=J(K,L,Y,Z,D,&,), Z(0)=2Z,.

Mooenw pecypcis: R(t)z G(R, K,LY, & ), R(O)z R,

Mooenw npayi: L(t)=S(L,C,Z,& ), L(0)=L,.

TyrJ,G,®,S- neski 3amami ¢ynkuii, a (& ,&,,&5.,6,)
CTOXaCTH4YHI 3MiHH, $IKIi ONHUCYIOTH HECTaOUIbHY 30BHILIHIO
cepenosuie. Mozens mpouecis {£(t)} Moxke OyTn npescTasiena
sk cToxacTuuHe audepentianbhe pisnanus &(t)= AM)E(t)+¢(t) -
JUHaMIiKa MOBEIHKU 30BHIIIHLOI) CEPEIOBUIIIA.

1. Mooens 3a2anvnozo eunycky eupooHu4020 cekmopy:

Y,() =Y (@) +Z(t), Y(t)=C(t)+1(t), I(t)=pQ)Y ().
ne Y,(t) - cymapuiii Buxin; p(t) - Hopma mHakommueHHs:
0< p(t) <1,Z(t) - 06'em 3a6pyaHEHD («IUKIIIMBHID BEXiT).

[HTerpansHy MoJieNlb BHUXOAY/BHIYCKY IO YCiX Kamitanax
(pecypcam) MOXHa BH3HAYMTH sK, Hampukiaaa, Yy pasi

MYJIETUILTIKATUBHOT 3aJIeKHOCTI, BAPOOHUYO-TEXHOJIOTIUHY
¢yukuito (BTD), mo MaTiMe BUTIIS;

Y()=ADOK* OL" OH* QN 2™ O)S* )17 (1),
Tyr BHUKOpHCTaHi HacTymHi mo3HadeHHs: K - dizuunmii
Kamitai, L - poboua cuna, H - mroncekwmii Kamitan, S - comiansHui
Karmitan, @ - ¢ginancoBuii kamitan, N - TpUPOAHI pecypcH (3eMils,
Boja i Tomy mofioHe), A(t) - GyHKIIS piBHS HAYKOBO-TEXHIYHOTO i
TexHOMOriuHOro po3euTKy, Hanpukiax, A(t)=a[T (t)]°, ze TM -
00'eM 1HHOBAIIIMHUX TEXHOJIOTIH (pecypciB).
Y 3araipHOMYy BUNAJKy, IHTETpaIbHHA BHUITYCK MOXHA
MPEICTaBUTH SIK HENiHIMHY QyHKILIO:
Y (t) = F[K(®), L), H (), N(t), D), S(t), 1 (1);c]
[IpuBatHi Bapiantu mogeni BT®. Moodenv Menxwvio-Pomena-
Viiena € BapianToM o00miky mofcbkoro kamitamy H(t) vy
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BUpOOHMYIK ¢QyHKUii, pasom 3 ¢isnuaum kamitatom K(t),
TpymoBumu  L(t) i npupommumm  pecypcamm  R(t) e
Y(t)=K*(@t)-H”@1)-[AQ)-LOF 7, ne «,B>0,a+p<1;
A(t) - (yHKUIA/TIOKa3HUK  HAYKOBO-TEXHIYHOI'O  IPOTPECY.

[MomiTHMO, IO ¢ - MOKAa3HMK EJACTUYHOCTI, YaCTKA KaIiTaly, siKa
3a0e3rmedyeThcsl 32 PaxyHOK 3POCTAHHSA IHBECTHIIN; aHAJIOTIYHO
BH3HAYa€Thes a00 3amaeThes fF .

MOI{GJ’II) BUITYCKY 11O TPbOM aKTHBaM:

Y(t) = Ar(t)[a—alK () - ag (V) -ag (t))K(t)]“l-
[0t - a2 )L 0)] 2+ oy (¥ ey 0

ne Y(t) - obesr «xopucHoro» Bumycky; K(t) - o6'em ¢iznunoro

(1)

kamitany; L,(t) - 06'em HekBaidikoBaHOi po6ouoi cuu (TouHiLIe
- poOoYoi cuIM BiTHOCHO HEBUCOKOI KBamidikalii); 7(t) - iHAEKC
HTII, 3amexHwmii Bii 00CATY MEepeAOBUX BHPOOHUYHUX TEXHOJOTIH
W(t), mo BUKOPHCTOBYIOTbCSA Yy BHUPOOHMITBI, HAIpPHUKIAL,
() =[w(t)]°, ne d=const; al(t),al() () - noni
BUKOpUCTaHHS 00'eMy ¢izuunoro kamitamy B cexropax HIIOKP,
eKOJIOTIYHOMY i collianbHOMY BijNoBiAHO, pudoMy 0 < ar (t) <1,
0<a2(t)<l, 0<al(t)<l, a TaKoK O<ai (t)+a ) +ad(t)<1;
a; (1) i ai(t) - JIOJ1 BHKOPHCTaHHS 00'eMy HeKBaiipiKoBaHOI
pobodoi cuaM B EKOJOTIYHOMY 1 COIIiaIbHOMY CEKTOpax
0<a (t)<1, 0Sai(t)<1, Oﬁat(t)jtafz(t) <l; o,a, -
MOKa3HUKH Mipu BUPOOHWYOI (YHKIIT (€IaCTHYHOCTI BHUITYCKY IO
K() i L(t)), 0<ey <1 0<a, <1; A - napamerp macmraGy:
A>0; {eY (1)t ET} - 6wt ym 3 GesmepepanM yacom, oy (Y, t)
- xoedimient BomarmwisHoctH. Tyt L(t) =L (t) + L, (t)- 3aranshe

YHCIIO MPAIFOI0YHX.
[Mpupict BUMYCKY 3aJIe)KHUTH BiJ] TOYATKOBOTO 3aIacy KarliTamy
i BUINAQAKOBOI  CKJIQJIOBOi, IMPOIOPIIHHOI  #oro  o0'emy.
[lepenbauaerbes, MO cepenHil 3amac Kamitany 3a JaHdud Mepiof
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BH3HAYAETHCS 3 ypaxyBaHHAM Horo BHOYTTS 1m0 (ikcoBaHIA HOPMI.
Toni piBHSHHS NPHUPOCTY BUITYCKY MPOIYKIii MOXKHA 3alicaTd B
HacTynHomy Bui [13]:

dY (t) = A(t)K (t)dt — oK (t)dt + AC)K (D)dW, (t), (1)

ne dY(t)- npupict BanoBoro BMIIyCKY NpPOIYKIi 3a Iepion
[t, t+dt]; «- ¢ikcoBana nHopma BuOyTTs Kamitamy; dW, (t) -
MIPHUPICT BIHEPIBCHKOTO BUIAJAKOBOTO MPOIIECY 3 CEpedHiM, PIBHUM
HyI0, 1 aucnepciero dt .

IMomitumo, o B Mozemi (1), a Takox i B MOJENIAX COMIATbHOTO
1 EKOJIOTiYHOro po3BUTKY 00'eM KBaniQikopanoi mpaui L, (t) sBHO

He € mpucyTHiM. [IpoTe Ha eQeKTHUBHICTh 3POCTAaHHA i PO3BUTKY
BUPOOHUIITBA, BiH BIUIMBAE, aje MOOIYHO, TOOTO HATPUKIIAMA, Yepe3
iH/IeKC 1 piBEHb HAyKOBO-TEXHIYHOTO 1 iHHOBAI[iHHOTO PO3BHUTKY.
Lle noka3zana HuxKYeE.

2. Pignannsa ounamiku kanimauy.

Moodens kanimajiy € MOJEIUII0O EKOHOMIYHOTO 3pPOCTaHHS.
Marematnuna ¢opmarizamis Buxonuts Big podit Comoy, CseHa,
Pamces. JletanbHy moOymoBy Mojelni omucaHo B pobotax [1, 3, 6,
12]. IMizcymKoBa MOJIEITh 3aITUCY€ETHCS TAKAM YHHOM:

;[K(t)]-i-aK(t):l(t)—C(t)—D(t)—B(t)—aK(t)NK O.K(O)1K,, ()

ne K(t) - kamitan, C (t) - 00'em cnioxxuBanns, I(t) - inBectuii, R(t) -
inmi pecypen, D(f) - BuUTpaTH Ha MOHITOPHHT 1 CKOPOUYCHHS
3a6pynuens, B(t) - Burpatu Ha HeGesneky i cTabinbHOTO PO3BUTKY,
Q - pikcoBaHa HOpMa BUOYTTS KamiTamy.

Hanpukmnan, |(t) = e“"F(K(t), L(b), R(t)), R(t) — momomixai
(cymyTHi) pecypcH, a mapaMmeTpu & - HOpMa aMOpTH3alii () - TeMII
TEXHOJIOTIYHOrO mporpecy. F - BupoOHu4a dynkimis. Haituacrirre

3aCTOCOBYETHCSI BUpOOHMYA (YHKLIS 3 MOCTIHHOIO €NaCTHYHICTIO
3aminu ([TE3):

o1 o1 L P
F(K,L,R)=[ﬂlK S +B,L° +pB.R é} .
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IIpocTa dopma 3anmcy y neTepMiHOBAHOMY BHIQAKY THHAMIKH
Kalrany €:

SIKOI+aK O =pOY () 360 K()=-aK () + pOY (1)

ne «- Temn BUOYTTs Qizwunoro kamitamy « >0,p(t) - mons
IHBECTHIIIH BiJl BUITYCKY.

3. Pisnannsa Ounamixu npayi.

Y moodeni npayi TpaguIiiiHO MPHUITYCKAIOTh €KCIIOHEHIIaIbHY

3MiHy TPyIOBHX pecypciB, T06T0 L(t) = L,exp (i), L, = L(t,), Ae ¥ -

mapamerp Temmy 3poctanHs, Tobro L =j)L. g wmomensb

HEOOMEXKEHOTO 3pOCTaHHA TPYAOBUX pPECYpCiB  HE 3aBXIU
3HAXOJIUTh BiIOOpPaKEHHS B MPAKTUYHOMY 3aCTOCYBaHHI. [Ipote 3
ypaxyBaHHSIM €(EeKTy «HACHUYCHHS» Mae€ MICIe peaNTiCTUYHIIIA
MoOAenb JWHaMiKH  TpymoBux pecypciB  (TP) y Burmami
JOTICTUYHOTO  piBHAHHS ~ (TOOTO  piBHAHHA  (DepXionbCcTa):

L(t) = (t 1_@ , A€ L, - MaKCHMAaJbHO J0IyCTHMA KUIbKICTh
Lmax
TP (rparnyHa mommycTHMa KiJTbKiCTh TPAIliBHUKIB).
Mini ™Moxmens (YHKIIOHYBaHHS 1 PO3BUTKY EKOHOMIKH
MaTHMEMO B HACTYITHOMY BHATJISI:

Y(t)=F[K() LE). RO} C)=@-a) ),
K (t) =-aK(t)+ pY(t), K(t,)=K,,

Lt)=A0-L/Ly) Lt)=L

e K0 - MOYaTKOBUH 00’€M OCHOBHUX (OHIIIB, L0 - OYaTKOBa

KUIBKICTh TPYAOBUX PECYPCIB.
Takum yMHOM, MaEMO HENiHIHHY JUHAMIYHY MoJenb[1-3]:

k(t)=of (k)-y(L-n(t)k(t) k(t,)=ks,
c(t)=[-a)f(k),
i(t)=yn(t)1- ()) n(t)
U(to) Lo / Linax

L(t)/ L

max !
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JIOTpUMYIOUYHCH JIOTIKH MOJCIIIOBAHHS, PO3LIMPEHY MOICIIb
TPYJOBHX PECYPCIB MOXHA NPEJACTABUTH OJHUM 3 HACTYIHHX
BU/IIB:

L°(z,C)

()= (0)- 7,2(0)+ 7eCl0) Ii(t)=?L(t)(1—L(t)} o

()= 7L(t)ln(|'0(LZ'C)J, L0)=L,.
(t)

VY nepmiomy piBHAHHI KOHCTaHTH ), ,Y - XapaKTepH3yIOTbh
3MiHYy YHCEIBHOCTI HaceJeHHs (y TOMY YMCIi y 3B'SI3KY 31 3MIHOIO
PiBHS CMEpTHOCTI, PiBHS HapOJPKyBaHOCTI 1 Mirpaiiii) BHACIiIOK
€KOJIOTIYHOI CUTYyaIlii 1 piBHS CHOXXUBaHHS B PETiOHI. Y Apyromy i
TPEeTbOMY - (YHKLIsS EO(Z,C) BH3HAYa€ 3MiHYy BEPXHBOI MeEXi
YHCEJIBHOCTI YChOTO IMPAIfOI0U0ro HacelIeHHs periony. Okpema
npobJeMa nondrae y BU3HauUeHHI BUAY QyHKIIiT L° (Z , C).

JHunamixa ycix mpyoosux pecypcie (TP). Po3risiHemo tenep
AMHAMIKy yCiX TpyHoBHX pecypcis, T00TO, L(t) = L (t) + L, (t), ze
L) i Ly(t)- Bignosinno, ob'emu kpamidikoBaHoro i
HEKBaTi(hiKOBAHOTO  TPYMOBOTO KaliTally, TOOTO TPYAOBOTO
pecypcey.

3poctanns 00'eMy kBamidikoBaHoi mpami L, (t) MonxemoeTbes
SHJIOT'CHHO, TOJI K 3pocTaHHs 00'eMy HekBamidikoBaHoi poOouoi
cuni L, (t) mepenGavaeThest exsorento sananum: L (t) =y L, (t),
ae ¥y - TEeMI TMpPUPOCTYy YHCEIBHOCTI TPYAOBOTO pEcypcy
(xonctanta ¥ >0). Tyr Ttakok posmisHyTa MoaudikoBaHa
JIOTiCTHUYHA MOJIEIIb.

.o 1 o . . . B
Hexaii o (t) - monst xBamibikoBaHOi poGoOUOi CHITH, 3aiHATO

. 1 2
B cexkropi HIOKP, mpuyomy 0 < a, <1 a o (t)— moms
KBaJTi(ikoBaHOi poOOUOi CHIIHM (JIFOACHKOTO KaIliTany), 3aiHITOro B
OCBiTi, mpu4OMy Q< aEl (t)<1. 3ayBaxmmo, 10 yMOBa
0< O{il t)+« El (t) <1 poburs moxmmporo HassHicTs B L(t)
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kBawiQikoBaHoi podouoi crmm L (t) .
Tomy

L(t) = A—ai, (1) —af, ©)L )+ Ly(t). 3)

Toni orpumaemo, mo muHamika L,(t) Busnawaerncs i3
CHIBBITHOIIICHHS:

d d
SO0 =~ 10-al, ) -af, )L O]+ -

y(L=ai, () -af, L0 + oy, (L. e, ©).

Tyt {eL2 (t),teT} - Ol 1myM 3 Oe3MepepBHUM YacoM,
o, (L,,t) - koedirieHT BOTaTHIBHOCTH.

[Tpote, He3BaXKar0UM Ha MPUCYTHICTH KBamiikoBaHO! poOoUOi
cuma L (t) B L(t), BoHa HE pPOOMTH BIIIMBY Ha €(EKTUBHICTH

BHITYCKY Y BUPOOHHYOMY, COIIIAIbHOMY 1 €KOJIOTIYHOMY CEKTOpax,
TOMy B IIHX CEKTOpax He poOHUThCS BIIMIHHOCTI — MiX
KBaJIi(DiIKOBaHOIO 1 HEKBaTi(PiKOBaHOW POOOYOI0 CHIIOK 1 IS
npocrotu Buknaxy semuunna L(t) Tyt i nani HasuBaethes 06'eMom

HekBalTi(hikoBaHOT poOOUOT CHITH.

4. PigHAanHA OUHAMIKY RPUPOOHUX PeCcypCis.

Hexait R(t) — momomikui (cymyThi) pecypcu. Modeni
npupoOnux pecypcie CKIanalOThcs 3 JABOX mijacuctem. lle
00yMOBJICHO HAsIBHICTIO JBOX THIIIB PECYpCiB: TIOHOBIIOBAHUX 1 HE
MTOHOBITIOBAHUX.

JIyiss MOJIe)TFOBaHHS TIOHOBIIOBAHUX PECYPCiB BUKOPHUCTOBYIOTh
MOJIeTIi, aHANOTiuHI MOAeNsM mpari, ToOTo Mooders Manemyca,
mooenv Pepxionvcma, modens I omnepys, modeav Monooa, maxooic
MmoOdenwv Jlomki-Borvmeppa, Mo BpaxoBy€e JTUHAMIKY JIBOX B3aEMHO
BIUIMBaKOYMX pecypceis [1-3].

OOk [il 1HIMMX MACUCTEM COLIAIIBHO-EKOJIOTO-€KOHOMIYHOT
MOJIeJTi TpHUBEJE 10 PO3UIMPEHHS TUIIOBOI MOJIENi MTOHOBIIFOBAHUX
pecypciB. Take po3IIMpeHHs MOYXHA MTPOBECTH IUISIXOM JI0/IaBaHHS
B MOJIEJIh JTOJIATKOBUX 3MiHHUX:
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RO 7RO+ AKO-YO-1L0+
O-R(R’t)GR(t)’ R(O): Ro-

Tyt {eR t),te T} - Olnnii myM 3 6e31epepBHUM YacoM, Oy (R,t)
- KOe(iIli€HT BOJATUILHOCTH.

Mogens He TIOHOBIIOBAaHHX pECypCiB Ha BiAMiHY BiA
MOMepeHboI MOJENi HE MICTUTUME [OOJAHKy, IO BpPaxoBYE
BIIHOBIICHHS  (y,R(t)), al€ BPAaXxOBYBaTUME PO3BIAKY HOBHX

POJIOBHIIL:
R(t)=d(K(t) L(t) RO)+ 7K ()~ 7 L)Y (1), RO)=R,, (4)

d(K(t), L(t), R(t)) - nesika (DYHKITis, 0 BU3HAYA€E 3arajibHUN 00'eM
BATpPaT Ha PO3BIAKY TPUPOTHUX PECYpCiB  3aleXKHO  Bif
BuTpadeHoro Kamitany K(t) i mpursraenoi npaui L(t).

5. Pigsnannsa ounamixu nomenuiany cexkmopa H/IOKP:
;[&(t)] ~3,4(t)=G|4(1)|" -{atl (t) Ll(t)y : {ak (t) K(t)}“ . ()
(SO +o,(dte,0)

ne @(t) - zamac 3Hamb i TexHonoOriii B eKOHOMIL - uMCIIO

BUHAXOJIiB, 5IKi He BTPATHIIN CBOIO aKTyalbHIicTh 710 poky t; ¢@(t) -
MPUPICT 3amacy 3HaHb B OJWHHUIIIO Yacy - YKCIO HOBUX BUHAXOJIB
3a pik 1 3a BupaxyBaHHAM 3acTapimux; L (t) - oO'em
kBami(ikoBaHoi  (TOuHimIe - BHCOKOKBaTi(hikoBaHOi)  mparri
(xBamidikoBaHa poOoya cwiia 3 ypaxyBaHHAM KBaiidikarii, ToOTO
TBIp 4yucina kBamipikoBaHMX mpaniBHukiB L (t) 1 piBeHp
kBauidikauii cepexrporo mparisauka h(t), to6to h(t)L(t)); s(t)

- CcoUiaJbHUN 1HIEKC; 5¢- TeMn BHOYTTS 3HaHb B CHIy IX
3acrapisanns o, > 0; aﬁl (t) - mons 06'emy kBamidikoBaHOI mpaiii,

3aiisTuid B cexktopi HIJOKP 0 < ail (t)<1; 4,2, 73 - crarnuHi
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mapamerpu 0<y; <1, O0<jp, <1, 0<y;<1; G - mapamerp
MacmTaby: G >0. Tyr {e¢ (t),t eT} - Oiuit myMm 3 Ge3nepepBHUM
gacoM ¢ (#.1). KOe(illi€HT BOJATUIBHOCTH.

6. Pignanns__ounamiku _00'emy Keanighikosanoi _npaui
cekmopa ocgimu:

S1L01-4,L0) -0 o1 0LO[ > o Ltk,0.  ©)

ne I;l(t) - mpupict 00'eMy KBaiikoBaHOI Tpali B OJUHHUIIO Yacy
(pi3HMIA MiX 3HOBY CTBOPEHOKO KBai(hiKOBaHOIO Tparero i Horo
BHOYTTSIM); afl (t) - momst o6'emy kBamiikoBaHOI mparii, 3alHATOT
B OCBITI 0<qf (t) <1, 0< al () +af (1) <1; 8., - TeMIl BHOYTTs
KBaJTi(ikoBaHOI Tpali B CUIy MPUITUHEHHS AKTUBHOI IisUIBHOCTI
HocleM  kBamidikawio, >0; 7,7, - cratMuHl Hapamerpu
0<m <1, 0<py,<1;, D - mapamerp macmtaby: D>0. Tyr
{eL1 (t),t eT} - Olmmii mwyMm 3 Oe3nepepBHUM YacoM, aLl(Ll,t)—
Koe(ili€HT BONIATHIHHOCTH.

7. Moodenv ounamiku 3a2anvhozo 00'emy 3aopyonens Z(t).
3aranbHa (hopma 3amucy:

%[Z(t)]+g(2(t)) =f(c,K,L,R)A-10)+0,(Z,t, (t), Z(0)=Z,, (7)

ne Y - obcsar «kopucHoro» Bumycky, K - kamitam, L - 4wmcno
npaiorounx (oocsr mpang) C - o0'em croxuBaHHs, Z - 00'eM
3a0pynaHenp («mkimmBuit»y Buxing), | - i#Bectwmii, R - iHmi
pecypceu.

Ockinbku mpupict (3pocTaHHs) 3a0pyAHEHHS JOPIBHIOE
pisHuIi MK 00'eMoM 3poOieHoro 3a0pynHeHHS 1 00'emMoM
3HMIIECHOTO 3a0pYIHEHHS 32 paXyHOK Oe3rmocepeHboi 00poTHOH 3
HUM, TaKk 1 B pe3yJabTaTi NPUPOJHOTO cHaay (aCUMLISII),
OUHaMiKy 3a0pyAHEHHS B 3araJlbHOMY BHIJIALI MOXKHA OINHKCATH

HACTYITHUM JU(EepeHIliaIbHAM PIBHAHHIM: dg[z 0]=2" -2, ne
t

JUTS TEXHOTEHHOTO 00’€eKTy (TO):
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2" =4(k), Z =Al-a-p)f(k)+5z, @a g  TEXHOrCHHOI
perioHanbHOI EKOHOMIKH B IiIoMy (y pa3i B3a€MHOT HE3alIeXHOCTI
TO):

z" ZZn‘J/i filki) Z° :ﬂ“i(l_ai -Bi)fiki)+oz

Pignanna exonoziunozo inoexcy:

4 e@1-6,20 = O] [t OLO) 2
dt . (7

2 K M]3+ 0, (2,0, 1)

ne z(t) - exonoriummii immexc; Z(t) - mpupicT exomoridmoro

IHJICKCY B OJMHUIO 4Yacy; O, - TEMIT 3MCHIICHHS EKOJOTIYHOrO

z
iHzIeKCy yepe3 3a0pyaHeHHS TOBKULIL O, > 0; vy, V5, V3 - cTaTHuHi
mapamerpu 0<y; <1, 0<v,<1, 0<vy;<1; E - mapamerp
Macmrady: E >0.

8. PignanHA couiaibHo20 iHOEKCy:

9 1s1-6,5() = HIpO]™- [ L ]2
dt , (8)

2 k]2 [2020)]% + o4 (5,06, ©

e S('[) - TIPUPICT COIIANBHOIO IHACKCY B OJUHMIIIO T'OIMHI 55 -
TEMIT 3MEHIIEHHS COIaJbHOTO IHIEKCY Y 3B'SI3KY i3 3pOCTaHHIM
3aXBOPIOBAHOCTI HACEJICHHS, CKOPOYSHHSM TPHUBAJIOCTI JKHUTTH,
30UIBIIEHHSIM MipH po3lIapyBaHHs cycrinbetBa i inmi O >0
U, U,, 05,0, - CTaT€4Hl MapaMeTpH eNacTHYHOCTI 0<yp <1,

0<uv,<1, 0<p,;<1, 0<v, <1, H - nmapamerp macurrady:
H>0.

BinmiTuMo, 110 cTaH comiaibHOI cepH 3aIeKUTh TAKOXK 1 BifJ
€KOJIOTIYHOI0 CTaHYy.
9. Pignuanna indexcy HTII (muoycnux HTII), sikuii 301b11y€e

e(eKTUBHICTh BUKOPUCTAHHS Tpalli i kamitany y Bupooruirsi 7 (1) :
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L r1+6.7) = B0 + 560 60 + 6,00 o

[s(t) + 5,5 e [2(t) + 5,2(1)

ne T(t) - mpupict inmekcy HTII, BUKIMKaHWi 3MiHOK 4HCra

(9)

MepeIOBUX BUPOOHMYMX TEXHOJIOTIH, SIKI BUKOPHCTOBYIOTHCS Y
BUPOOHUITBI, B OAMHMIIO 4acy O, - TEMI 3MCHIICHHS iHACKCY
HTII y 3B'I3Ky i3 3acTapiBaHHSIM IIE€PEOBUX BUPOOHUYHMX
TexHonorid 8, >0; g, B,, B3, B, - CTatHuni napamerpu 0< p; <1,
0<p,<1,0< B, <1,0< B, <1, B- napametp macmraby: B >0.

3ayBaxkumo, mo7(t) - iHgekc HTII, 3anexxHmit Bix umcna
nepeoBux BUpoOHUuMX TexHonoriit W(t) i mo BukopucToByroThCS
y BUPOOHMITBI, HanpuKian, 7 (t) =[w(t)]*, ne d —const.

10. Mooenv Oounamixu_ineecmuyin |(t). SIxiio, Hampukian,
BUIYCK  BHU3HAYAETBCA  SIK Y = F(K, L), Y=1+C, 1o

Moau(ikoBaHa MojeAb JAWHAMIKM (DOHAIB 3  ypaxyBaHHSIM
3aIli3HIOBaHHs 1HBECTUIIMHUX IOTOKIB (3 PO3MOMIIEHUM JIaroM i
KoM (QYHKIIT  siapa h(t — r) =h, exp(— r(t — z-)), TOOTO AIIA
CTaI[iOHAPHOTO BHUIAJKY) MpHiiMae HacTymHuid Buj [1-3]:
{K =~ + 1, (t)-C® - D), KO)=Ko,
Iy ==y +hglg, 1n(te) =hol (to)-

k=—(u+vk+iy(t) k0)=ko,

dd—lf[‘:—(r+,u+v)ih +ho ot (k), in(0) =g, (10)

c=[-p)fk) (o=a)

[Ipy npoMy 3ayBakMMoO, IO TMOTIK IHBECTHIIH TaKOXK €

CTOXacCTUYHMM mporecoM. Tyr, sk i panime: C - o0'em
cnoxkuBaHHs, D - BUTpaTH Ha MOHITOPHMHI 1 CKOpOYEHHS
3a0pyIHEHbD.

PiBusunas (10) € OCHOBHOIO JUHAMIYHOI MOJEIUII0 KEPOBAHOI
€KOHOMIYHOI CHCTEMH 1 B SIKOCTI 3MiHHOI, 110 YNIpaBJIsS€, MOXKHA
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V3T  [ATOME  CITOKHBAHHS c(t)z C(t)/ L(t) 9 HOPMY
HAKONMYEHHs O, a 3MiHHa cTaHy - K(t) - poHm10036po€eHicTh, TOOTO

k()= K@E)/L().

11. Moodens dunamixu cnoxcueanns. llpu anamizi i ToOyI0Bi
TPAEeKTOpii CHOXKMBAaHHSI BBAXATHMEMO, IO MpUPICT 00'eMy
CIOKUBaHHS 3a mepion [t, t+dt] moxHa Bu3HaunTH Tak [13]:

dC(t) = AR)K (t)dt — (L— ) K (t)dt + A)K (W (). (11)

[IpomoHoBaHa MOJENb BKIIOYAE CTOXACTUYHI OOMEXEHHS,
moOymoBaHi Ha OCHOBI YMOB 0a30BO1 AMHAMIYHOI MOEII 3araibHOT
PIBHOBAru MUISIXOM JOJIaBaHHS BHITAJKOBOI 3MiHHOI. [HIIW 1mimxis
IO  MOJEIIOBAHHS  B3a€EMO3B'A3KIB MDK  CIOOXHMBAHHAM 1
IHBECTHUIIISIM B yMOBaxX HEBHU3HAYEHOCTI NPHUIYCKA€E BUIUICHHS
PU3MKOBUX AaKTHBIB 1 MONEIIOBAaHHSI IX IOXOMHOCTI y dopmi
BMII4JIKOBOI BEJINYMHHU.

Bunankosi mpotiecH, 10 BpaxOBYIOTHCS B PIBHSAHHSIX CUCTEMH,
€ TIpHpPOCTaMH BiHEPIBCBKHX TMPOIECIB, PO3MOIIICHUMH 34
HOPMaJbHAM 3aKOHOM 3 CEpeIHIM, PIBHUM HYIIO, i JHUCIEPCI€I0,
MPOTNOPLIHHI  TPUBAIOCTI JaHOTO THUMYAcOBOIO iHTEpBaIy.
BuxopuctoByrourn Bka3aHy BJIACTHBICTH IMPHPOCTIB BiHEPIBCHKHUX
BUIIAJIKOBUX MpoleciB i 3acTocoByroun meron Eitnepa-Mapysmu,
MOKHa TMOOyIyBaTH IUCKPETHY amnpoOKCHMAII0 CTOXaCTUYHUX
PIBHSHB cucTeMH y (OPMi JiHIHHUX PEKYPEHTHHX CITiBBIIHOIICHD.
[Ipu 11bOMy BiANOBiNHI PEKypEeHTHI CHiBBiTHOIIEHHS, IO MArOTh
JVICKPETHY alPOKCHMAIIiI0 OOMEXEHb CUCTEMH, 3aIHIITYThCS TaK:

Yioa =Y +H(A —a) KA+ AK o AL,
Kiia =K+ (A —a)K, —C)A+ Ko AS,, (12)
C.,=C,+ AKA-(1+a)K A+ AK,o AS,,

ne A — KpOK THMYacoBOI PEWIITKH, MO SKHUX MPOBOJUTHMEMO
pO3paxyHKH B pexumi imitaumii; & — peamizamisi BUIaIKOBOI
BEJIMYMHHU, L0 MiJHOPSAIKOBYETHCS CTAHIAPTHOMY HOPMajbHOMY
3aKOHY 3 CepellHIM, PiIBHUM HYIIIO, 1 TUCIIEPCIEr0, PIBHINA OJJMHUIII.
12. Inmezpansna modens. OTxe, y pe3ynbTaTi KOMILIEKCHOT
(dbopMmaizariii oTpuMaeMO OJWH 3 BapiaHTIB COIiaJIbHO—EKOJIOTO-
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€KOHOMIYHOIO 1 IHHOBAIlIMHOI MO MAWHAMIKA Y BHTJISIL
HACTYITHOI CUCTEMH PiBHSHB!

%[K(t)]+ aK(t)=1(t) - C(t)- D(t)- B(t) — aK (t W (t), abo
SR+ ek (1) =" F(KO.LO.RO)-Cl)- D) -

B(t) + oy (K, they (1), K(0)= Ko,

51 51 61754
+oy (Y, tey (1) abo

Y =F(K,L,R, e (t)):[ﬁlK5 +B,L % +BR I
YO = ATOe-ak 0 -k 0 -ad K]

(2= at, - a?, )L 0] 2+ o ( ey (.
%[L(t)]—ﬂ—(t): —y2Z(t)+7cClt)+ o (Lt (1), L(0)= Ly,
SR 72RO = 7K ()Y () 7 LO+ om (R tea ). RO =Ry
SHROI=A(K(0,LOR®) = 7 KO- 7 LO-Y(0)+ o (R s 1),
%[Z(t>]+g<2(t»=f*(c,K,L,R)(l—nc)wz(z,t)ez(t), 2(0) =7,
SH01-0,00 -6l [ab 0]

[k OKO]* oY +o, (e, 0
%[Ll(t)] ~4,Li()=Dp (t)]”l-[afl () Ll(t)}”%%(h,t)eu (0,
S 101050 = HBO) [ oL ]2 [ Ok o]

62020+ o (s, s 1),
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L rr®1+0.7(t) =80 + 0,60 [50)+ 5,002

[8(t) + 5,52 [2(t) + 5,2(0)]4,
{K = — 1K + 1, (t)-C(t) - D(t), K(0)=K,,
Iy ==y +hlo, 1n(te) =hol (to)-
dC(t) = A()K (t)dt — (1— ) K (t)dt + At K (W, (t).

ne Y(t) - obcsar «kopucHoro» Bumycky, K(t) - kamiran, L(t) - uucmo
npamorounx, C(t)- o6'em cnoxusanns, Z(t) - 06'eM 3a6pynHeHb
(«mkipmuBuity Buxin), I(t) - imBectuuii, R(t) - inmi pecypeu, D(t) -
BUTPAaTH HA 3aXOJH IO 3HIKEHHIO 3a0pyIHeHb i Monitopunr, B(t) -
BUTpaTH Ha 3a0e3ledycHHs HeOEe3MeKH 1 CTaloro po3BUTKY. TyT
d(K(t), L(t), R(t)) - nesxa dyHKuis, WO BU3HAYA€E 3araibHU 00'eM
BUTpPaT Ha PO3BIAKY NPUPOIHUX PECYPCIiB  3AIEKHO  Bij
BUTPAYEHOTO KamiTary K(t) 1 IpUTArHEHO1 mpari L(t).
13. Kpumepii onmumanbHoz0 ynpaeiinua.
Kpumepiii subopy exonoeo-exoHomiunoi cmpamezii po36umky:

M [CD(C,Y D, Bﬂ ,max, (13)

ze d)(C,Y,D, B) - Qyuknus OmarococTtosHUS, a M - CUMBOI

MaTEeMaTHYHOTO CIIO/IiBAaHHS.
TakuM YUHOM, OTPUMYEMO i€papXidyHy ONTHMi3alliiiHy MO/IETh
CHCTEMH Y BUTJISIL:

M{Z} - min, M{K} —max,
Z =x(Z K,LRc),
K =¢(K,L,R,c).
VY pasi «manoi» iHTerpasbHOi MOAeNi YHpaBliHHSA (QYHKIIs
kopucHocTi (®K) - me € (QyHKOiE mapaMeTpiB/3MiHHUX
G(al, a,, a, a4), ne {ay(t)k =1...4} - noi BUTpaT Ha HEBUPOOHMYI,

exosoriuni  Butpatd, HJAOKP, Ha Oe3sneky, IHHOBAI[ifiHI 1
iH(opMaIlifiHi TEXHOJIOTII U T.II., & KPUTEPiI ONTUMAIBLHOCTI TOAI €
CITIBBITHOIIIEHHS:
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A(c,k,z,L,7,S) = j (al,az,a3,a4)exp( 0t)dt—> max -
to {ai}eQ

Hns BupimenHs 3aBrnanb EEY Ha oCHOBI mpuBegeHHX
CTOXaCTHYHHUX 1 JETEPMIHOBAaHUX MOJENEH MOXKHA CKOPHCTAaTUCS
BIJOMUMH KJIACHYHHMHU METOAAaMHU ONTHMAJIBHOTO YIPABIIHHI 3
oomexenHsmu [1-3].

3aramom, KpuTepiii onTuMi3aIlii MOJKHA TIPEACTABUTH SIK

T
A(é) = ja(al,az,as,a4,...)exp(— gt)dt — ma)g~ .
to {zi}e0

Tyt notpi6HO mie Oinplioi iHTerpauii Moaeneit i kpurepiis (i
oOMeskeHb) onTuMizarii ynpasiinas i [1P.

BaxxniBo Takox BpaxyBaTH B MOJEISAX 1 KPUTEPisX BUIMAIKOBI
(croxacTW4Hi) UYWHHMKH MYJbTHIUTIKATUBHOTO 1 aJWTHBHOTO
BILIHBY.

Tobto

A@ M[ju(al,az,as,%, )exp( Qt)dt 1- max ° (14)
{a.}eQ
Y skocTi KpuTepiro B 3a7adax, MOMIOHMX M0 Tiel, M0
pO3TIANAEThCS, 3a3BUYall TPUIMAaIOTh [TBOBHH  (QyHKITIOHAI
MaKCHMIi3allli CepelHbOIYIIOBOI0 CIOXHBAHHS TMpalliBHUKA B
TUMYaCOBOMY IPOMIXKKY [0 T ] :

T
iSO apondt smax,  (15)
oL (t)+L,(t)

ne 6>0 - xoedilieHT IUCKOHTYBaHHSA, LIO BiIOHMBaE Mipy

BiJUTaHHS TTepeBa3i HaJl CIIPaBXKHBOTO CHOXKUBAHHS MalOyTHIM.

3ayBakumo, mo kputepid (15) € TiABKM TpUBATHHM
(EKOHOMIYHHM) KpUTEPiEM.

Tomy moTpiOHI TaKOX 1 COLIAIbHO-EKOJIOTIYHI, 1HHOBAIIKMHI i
1HIII KpUTepii ONTUMAaIbHOCTI !

Bucnosku. Po3poOiieHa iHTerpajbHa CTOXacTHYHAa MOJENb
JUHAMIKH 3POCTaHHS 1 PO3BUTKY COILIaJIbHO-EKOJIOTr0-0Pi€EHTOBAHOT
IHHOBAIL[IMHOI €KOHOMIKH, SIKa CKJIQJA€ThCS 13 MOAEIl AUHAMIKH
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TEXHOTCHHHX 00’ €KTiB, IPUIATHUX JJIT YMOB KpH3.

[TpuBeneHi MoAemni TMHAMIKK KamiTaly, TPYAOBUX PecypciB (SK
HekBami(pikoBaHMX, Tak 1 KBamipiKOBaHMX), IOUHAMIKM 3HaHb,
TEXHOJOTIM 1 OCBITH, JWHAMIKM 1HBECTHIIH, CIIOKMBaHHI,
npuponHux pecypciB i1 T.4. lle sk HalimoBHIma iHTErpoBaHa
CTOXacTHYHa COIIaJBbHO 1 €KOJIOTIYHO Opi€eHTOBaHa MOJEb
3pOCTaHHS 1 pO3BUTKY B IHHOBAIIIHI €KOHOMIII.

IlepcrieKTHBHOIO € TaKOXK pO3poOKa i JOCTIIKEHHS MOJIEIEH,
KpUTEPiiB 1 METONIB ONTHMAIBHOTO YIPABIiHHA TEXHOT€HHHUMHU
00'eKTaMU 1 CTBOpEHHS CHUCTEM YyXBaJEHHS pillleHb Ha OCHOBI
3aMpoNOHOBAHOI IHTErPATBHOT MOJIEIi B IPOCTOPI CTaHy.
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1.8. HEHPOMAPKETHHTI: IHHOBALIITHI METOJIH
MPOBEJEHHSI MAPKETUHTOBUX JOCJIJ’)KEHD B
DIGITAL-CEPEJOBMILI

AHoTanisi. B crarTi mpoaHanmizoBaHO IHHOBAIIHI METOIH
3MIACHEHHS HEWPOMAapKETHHIOBUX  JIOCTIIKEHb;  PO3pPOOICHO
aBTOPCHKY KIACH(]IKaIil0o [WX METOIIB; BHAUJICHO PO3IIIH
HEHPOMapKETHHTY; HaBEICHO chepu 3aCTOCYBaHHS
HEHPOMapKETUHTOBOI AiSTIBHOCTI.

Koarouosi cioBa: digital-mapkeTHHr, MapKeTHHIOBI JOCIIIKSHHS,
HEUPOCKOHOMIKa, HEHPOMapKETHHT.

AHHoTaumusi. B crarbe mnpoaHanM3MpoOBaHbl HHHOBAaIIMOHHbBIE
METONIbI  OCYIIECTBIICHUS HEHPOMApKETHHIOBUX HCCIICIOBAHUN;
pa3paboTana aBTOpcKas KiacCU(UKAIUS ITHX METONOB; BBIIEICHO
pasfensl HEWMpOMapKeTWHTa;, NPUBEACHBI Cepbl MPUMEHEHUS
HEHPOMapKETHHIOBOU JISSITEIHOCTH.

KiroueBbie cjaoBa: digital-mapkeTtur, MapKETUHTOBBIC
HCCIIENOBaHUS, HEHPOIKOHOMUKA, HEUPOMAPKETHHT.

B cydacHHX €KOHOMIYHHX yYMOBaX, €MEpIKEHTHOCTI, pPU3HKY,
HEBM3HAYEHOCTI 1  HemependadyBaHOCTI, MapKeTHHTOBI i
KOMYHIKAIIiiiHI TpoIiecy B3a€MOII 31 CIIOKUBaYaMH TOBHUHHI OyTH
3aCHOBaHI Ha MPHUHIMIIOBO HOBHMX i7€sX, BHHAXIJIUBOCTI 1
KpEaTHBHOCTI  BUPOOHHKIB, MAaKCHMAalbHO iHJUBiAyaJIbHOMY,
OCOOHMCTICHOMY TJIXOMi JI0 TOKYIISA, a TaKoXX IHTepaKTUBHUX
iHpopmariiiinux TexHojoriii. CTpiMKO mporpecyrdi 3acodu
iHpOpMaIiTHOrO TPOCTOPY BUHILIM Ha HOBUH DPIBEHb PO3BHUTKY.
CroromHi iH(OpMaIliifHI TEXHOJIOTIi 3HAXOASTH CBOE 3aCTOCYBAHHS
B THX c(epax MapKeTHHrOBOi IisUTBHOCTI, B SIKMX paHilie Oyimu
HenoctynmHuMH. [IIBuAKO3MiHHA pUHKOBAa CHUTyallis, CMakd 1
oTpedH KITIEHTIB, MOTHBH TIPH BUOOP1 TOBapiB i iX MOCTavaIbHUKIB
OPUBOIATE 10 TOTO, L0 TPaIWLiiHI 1HCTPYMEHTH 1 MEXaHi3MH
pillIeHHs] MAPKETHHTOBUX 3aJ1a4 ChOTOJHI MEPECTalOTh MPAIfOBaTH i
noTpeOyIOTh ONEPaTUBHOIO 3aCTOCYBAHHS HOBHUX TEXHOJOTTYHHUX
pillieHb Y BUPIIIEHH] TAKUX MUTaHb: IPOrHO3YBaHHSA Ta YIPABIiHHS
MOBE/IIHKOI0 CHOKUBAYiB MPH 3 MiHI MapKeTUHIOBOi MOJITHKH,
nepeBipka e(heKTUBHOCTI PEeKJIaMH, PO3yMIHHS CIOKHMBada Ta HOTo
peakuii Ha MapKETMHIOBI MOAPAa3HUKHM, BIUIMB Ha IOYYTTS
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CIIO)KMBaYiB, BUSABJICHHS NPUYMHU 3IIHCHEHHS IOKYIIKH, a TaKOX
OKpECJIEHHsI CETMEHTYy HaWOUIbII TEePCIEKTUBHUX CIOKHBAaYiB.
BuBueHHs Ta AOCHIIKEHHS TMOBEOIHKM CIOXKHMBada € OCHOBHUM
(hakropoM momanbmoi MaHimymmii. Taki mAXOAW TPYHTYIOTBCS Ha
TOCITIDKEHHAX  HeWpodizionorii, KOTHITHBHOI (Ii3HABAIHHOI)
MICUXOJIOTii Ta MapKeTHHTY, IO 3HAWIUIM CBOE 3aCTOCYBaHHS B
Takii Hayll SK HEHMpPOMapKeTHHI, OCHOBHUM 3aBIAHHSIM SIKOIO €
MIPOTHO3 BUOOPY CHOKMBAYIB.

CporomHi Mepexa IHTEpHET € OCHOBHUM JDKEpENoM JUis
BUAOOYTKY MapKeTHHroBoi iHdopmanii, mo € ckiagoBoro digital-
cepenopuma ta digital-mapkeTuHTy B miloMy Ta 00’€mqHy€e B c0O1
HaNOLIBIIY ayTUTOPil0 MOTEHIIIHHUX CIIOKHBAUIB.

Lndposa npupoxna indopmarlii MPU3BOAUTH K 1O MOKIUBOCTI
ii Oe3mexxHOro 30epiraHHs i OOpOOKH, Tak i1 JO HEOOMEXEHHX
MOXJIMBOCTEH i 3acTOCyBaHHS 1 YNpaBIiHHA B HEOOXiTHOMY
HampsiMy 3a JIOIMOMOTOI0 KOMIT IOTepHHUX 3aco0iB iH(opMaliiHuX
TEXHOJNOTiH. [lepeTBOPEHHS JaHUX 1 BCOTO OTOYYHOUOI'O MPOCTOPY
B mudpoBy (opMy malOTh MMOYATOK HOBIH BaXKIWBIA TEHICHINI B
iHpOpMaIiiTHOMY CyCITiIbCTBI.

Digital-MapkeTHHr — 1l BHMKOPHCTaHHS PI3HHX CIOCOOIB
NPOCYBaHHA HPOLYKTY B IIMPOKI Macu 3 BHUKOPHCTaHHAM
nuppoBUX KaHamiB (TPOCYBaHHS 4epe3 IIOIIYKOBI CHUCTEMH,
KOHTEKCTHA 1 Ti3epHa pekiamMa, MejiiHa 1 OaHepHa, IPOCyBaHHS B
colliagpbHUX Megia i Oiorax, CTBOPEHHS MOOITHHHUX JOMATKIB IS
cMapTdOHIB, IJIAHIIETIB Ta IHIIMX HOCIIB, BipycHa pekiama). B
HBOMY PO3POOJICHO PsJl TEXHIYHUX NPUHOMIB, IO JO3BOJISIOTH
JIOCATTH IiMbOBY ayautopiro. Tomy BmpoBamkenns digital-
MapKeTHHTY O3HAaya€ BUKOPUCTaHHS HOBHX MiIXOMdiB OOpPOTHOM 3a
CIOKHMBaYa.

HeiipomapkeTHHr, B CBOIO Uepry, - II€ TEXHOJOTis, sKa
cupsiMoBaHa Ha (OpMYBaHHS Ta CTUMYJIOBAaHHS TIONUTY 3
ypaxyBaHHAM 3HaHb, OTPUMAaHMX 3aBISKH  JOCITIDKEHHIO
MPUHIMITB POOOTH MO3KY Ta TICUXOJIOTii MOBEIHKHM CIIOXKHBaUiB.
Le#i Bua MisIbHOCTI IOEAHYE B COO1 pe3yIbTaTH OCHTIHKEHb MO3KY
1 mcuxonorii 3 METOOUKAMM TPAaJULiHHOTO MApKETUHTY JUIS
CTBOPEHHSI HOBHX, €()eKTHBHININX MAPKETHHIOBUX cTparerii [1].

KoHueniito  HEHMpPOMapKETUHIY  PO3POOMIM  IICHUXOJOTH
I'apBapacekoro yniBepcutery y 1990-x pp., 3riJHO 3 KOO OCHOBHA
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YacTHHA OCMHCIEHOI AisutbHOCTI moanHu (90 %), 3HaXOmUThCS Ha
miZcBimOMOMY piBHi, 30KpeMa i emorii. Lle o3Hadae, mo O1IbIIICTD
pilieHb TpuiiMaeTbes miAcBimomicTio. [lana Meromuka Oyna
po3pobnena mpodecopom JI. 3anTMaHOM 1 3amaTeHTOBaHA, SK
texaonorist ZMET — Zaltman metaphor elicitation technique. CyTts
METONy MOJSIra€ y BHSIBICHHI B MiACBIAOMOCTI MeTapOpHYHHX
obOpasiB, sKi MaroTh Oe3mocepenHili BIUIMB HA OCMHCIICHHS,
PO3YMIiHHS Ta CHPUUHATTA iH(OpMAIii, [0 TOCTYIae€ B TOJIOBHUI
Mo30K. bazoro wmerony ZMET € cunepris Heiipobionorii,
MICUXOJIOTii, JIHTBICTHKM, TMOBEOIHKOBMX HayK. Po3mudpyBaHHs
JOICBKHUX TYMOK, EMOIIIH, CTpaxy, HOYYTTIB € BAXKIUBUM (PaKTOPOM
y PO3yMiHHI MOBeniHKH cnoxuBadiB. Merononoris ZMET mae x B
co0i 3Ha4Hy 0a3y /I BUpileHHs Hi€el mpobiuemu [2].

3acHOBHUKaMH HedpomapkeTuary € A. Tpaiamn [3],
b. Oeitman [4], sKi MPOAEMOHCTPYBAIN AOIIIBHICTD 3aCTOCYBAaHHSI
HAyKOBHX JOCII/DKEHb JIOICHKUX PEaKIliii B Toprieii. MaciiraOHi
JOCIII/PKEHHS B NaHil cdepi Oynu mposeaeHi M. Jlinacrpomom [5].

B 2002 p. [[.Kaneman i A.TBepchki JOBENH ippalioHaNTbHICTH
OPUAHATTS PILICHb 1 BUSBWIM MEXaHI3M NPUHHATTS JIOJHHOO
pilieHb B cUTyallii HeBU3HAYCHOCTi. B pesynbrari 3’sBUIIacs HOBa
Hayka — HelpoekoHoMika. BoHa mocmimkye poOOTy JFOACHKOTO
MO3Ky B MOMEHT PHHHSATTS €KOHOMIYHOTO PIiIlICHHSI.

HeiipomapkeTHHT € iHHOBal[ifHUM Ta Cy4aCHHM iHCTPYMEHTOM
MapKeTUHTY, crenudika SIKOTO TONAra€ y  BHUKOPUCTaHHI
NICHXOTEPANeBTUYHUX  JOCHI/DKEHb  MO3Ky ¥ BU3HAUCHHS
HEHUpOpEeaKIii s 3A1MCHEHHS BIUIMBY Ha MOBEAIHKY CIIOXKHBAYiB.
O06’€eKTOM BUBUEHHS HEHPOMApPKETHHTY € IMUPOKHIA CIIEKTP Peakiii
Yy TOBEIIHII JIFOAWHH: JOCIHI/DKEHHS 3MiH JWHAMIKH ITYJIbCY,
npoliecy MOTOBUIIIEHHS, CTPYMiB MO3KY, PyXiB 3iHHUIIb Ta IHIIHX
CTIOHTaHHUX PEeaKIliil.

VY KJIacMYHOMY BUTJISII HEHpPOMapKeTHHT nependadae poooTy 3
PO3IpiOHOIO TOPTIBIEIO 1 0COOUCTHMU MTPOIAXKAMH, ajie B CYYaCHHUX
peayisix ~ cUTyamis  CKJIAJa€ThCsl  NPHHIUIOBO  iHImA. Y
HEHpOMapKETHHIOBIX KOMYHIKaIisiX BUKOPUCTOBYETHCS 4 KaHAIM:
CIyX, 3ip, TOTUK Ta HIOX. HelipoMapKeTHHT CTOCY€EThCSI HacamIepes
Bi3yaJIbHOI'O aCIeKTy, OCKUIbLKY 30poBa iH(GopMallisi Mae HalO1IbIIe
3HAUCHHS MPU CIPUIHATTI HABKOJMIITHBOTO CBITY - 1 B TOMY YHCIIi B
TOYKax MpofdaxiB. BumipioBaHHsS Bi3yanbHOI TOBENiHKH 1
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EeMOITIHOT  3aTydeHOCTi JO3BOJAIOTH CKJIQJaTd  CTpaTerivHi
pexoMeHaanii moA0 onTuMizamnii Ta e(MEKTUBHOCTI KOHCTPYKIIT
Bi3yanbHOI KoMyHikamii (puc.l). B pesymprati 1poro Kiro4doBe
MOBIIOMJICHHS PEKJIAMU JTOXOAMTH JIO IIIBOBOT TPYIIH.

Hamip npugbatn
(MoXKnuBICTb,

6akaHHA
Emouji
(No3KTMBHI UK O
HeraTuBHi) O

Mam'aTb
(cnoraam)
YBara (dakTop, o )
10 npusepTae Po3symiHHA (ceHc,
yBary) o peneBaHTHiCTb,
LjiKaBicTb)

Puc.1. KoHCTpyKIIis Bi3yaJlbHOT KOMYHIKaIii

3 TakTWJIBHAM KOHTaKkToM 1 apomatamu B IHTepHeT-
CEpe/IOBHILI MPAIOBAaTH HE BHE. 3HAUYNTH, 3aJIMIIAIOTHCS TiJIBKH
nBa KaHamd. Jnma pobotm 3 HUMHM JOLIIBHO BUKOPUCTATH
inctpymentu digital-mMapkeTHHTy, a came: BIATBOPEHHS BiJl€O
(iHCTpyKIWii, BIATYKH, pEKJIaMHI PpOJHKH), TpadiuHiii KOHTEHT
(indorpadika, animaris), inpopmepu (cruMBaKO4i BikHA 3
PO3YMHUMH HAJAIITYBAHHSIMHM IOKa3y, JIYMIbHUKU, TaKMEpH), 110
JIOTIOBHEHI 3HAHHSAM TIICUXOJIOTIi MPOAAXKIB 1 JOIMOMDKHUMH
HalpsiMaMu  HEUpPOMAapKeTUHry. Take IIO€IHAaHHA JI03BOJIMUTH
JIOHECTH 1H(POPMAIIIF0 3 MiHIMyMOM BTPAT i CIOTBOPEHb.

Buninstots Taki po3ninu HeiipomapkeTunry [6]:
1) MapKeTHHIrOBi JOCII/KEHHS 3 BH3HAYCHHSIM pEaKIliii MO3KY -
JOCII/PKEHHST peakilii MO3KY Ha BIUTMB 30BHIIHIX MOJPa3HUKIB i
(ikcamiss MIACBIIOMUX TPOIECIB  CHPUHHATTS, IO JalOTh
MOXIIUBICTh ~BHSBUTH 3aKOHOMIPHOCTI, TPHUYUHHO-HACIIIKOBI
3B’S13KH MK TAKUM BIUIMBOM 1 IIOBEIIIHKOIO CIIOXKHBAYA,;

2) apoMaMapKeTHHI — BHBYAa€ BIUIMB 3allaxy Ha MOBEIIHKY
CITO’KMBAYIB;
3) aymioMapkeTHMHI — BHBYAa€ BIUIMB 3BYKYy Ha [OBEIIHKY
CITO’KHBAYIB;
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4) TCHXOJOTIs KOIBOPY — IPYHTYEThCS Ha 3IIMCHEHHI BILIMBY Ha
MOBEAIHKY CIIOXHBA4iB 32 paXyHOK KOJLOPOBUX PillIEHb.

Buxonsun 3 BHIle CKa3aHOTO, BUAUIMMO HACTymHI cdepu
3aCTOCYBaHHS HEUPOMApPKETHHTOBOI isTHHOCTI:

Heiipomapkemunzosei  0ocnioycenns — HOBUU  HampsM
MapKETHHTOBUX JOCHIDKEHb, MPEAMETOM SKOTO € BHBYCHHS
HEYCBIJIOMJICHUX, CEHCOPHHUX, KOTHITHBHHUX 1 €MOIIIMHHUX peakxiiiit
JIONWHY Ha MAapKETHHIOBI CTHUMYJNH (3pa3Kd PEKIaMH, YIaKOBKa,
MOPOAYKT, JIOTOTHI) 32 JONOMOTOI0 CHEliaJbHOro OOIagHaHHS
(Tomorpad), ranpBaHOMETp, enekTpoeHiedanorpad, aii-rpekep Ta
1H.).

Llinnro HeHpOMapKETHHTOBHX JOCTIIKEHb € 00 €KTHBHA
OLliHKa HeWpoQizionoriyHuX MposiBiB peakuiil pecronaeHTiB. Lli
MPOSIBU ~ TPEACTABIAIOTh  IIHHICTb, TaKk K  JOCTOBIPHO
BimoOpakaroTh KOTHITHBHI (yBara, WaMm'sTh, BII3HABaHHS) 1
EMOIIiMHI TPOIECH B TICHXII criokuBada. OTpUMaHa TaKMM YHHOM
iH(pOpMaIIis 31aTHA CYTTEBO PO3LIMPHUTH TPEICTABICHHS PO TE, SIK
MIPUIMAIOTHCS PIIICHHS CIIOKHBAYEM.

bpenounz — BUKOpUCTAaHHA 3HaHb IIPO  CHPUNHATTA
CHOXXKMBaYaMH TaKWX aTpuOyTiB OpeHay sK Ha3Ba OpeHmy (im’s,
HEHMIHT) Ta 30BHINIHIA BHUIISAA TOBapy, Horo ¢izuuHi
XapaKTEPUCTUKH (YIIAaKOBKa).

Mapxemunzoei komynixauii i npocysanns. MoXHa BUAITUTH
HACTYITHI €JIeMEHTH MAapKEeTUHTOBUX KOMYHIKAIliii: pekiamMHi
pomukn — O00poOka peakiii peCHOHAEHTIB Ha emi3omu 3a
JIOTIOMOTOI0 IHCTPYMEHTIB HelpomapkeTunry ta POS (apykoBaHni
MpoOMO-MaTepiaii) — TaKTHIIBHI BiQ4yTTS 1 HaOlp acomiamii, mio
TTOB’sI3aH1 3 KOJIbOPOBUMHU PIillICHHSIMU.

Ananiz noeedinku cnoscueauie. Ilpy BUBYCHHI KITFOYOBUX
MapaMeTpiB TOBEIAIHKU PECIOHJICHTIB BUSBISIOTHCS OCOOJIMBOCTI
cnpuiiHaTTs. JlaHi  pe3ynpTaTd  JO3BONSAIOTH  CHOPMYBATH
iHpopMaLito NmpPo  CHOXMBUMKM  iHTepdeiic  (HaKOMMYEeHUH
MOBEIIHKOBHIA JOCBI/T) 1 CIPOTHO3YBAaTH TPEH/IU MOBEHIHKH. Takox
JIO3BOJISIE 3MOJICIIOBATA CKPHUITH (HAOIp MOBEIIHKOBUX MOJENeH),
IO MOKPALIYIOTh 30BHIIIHIO KOMYHIKALIIO 31 CTIOKUBaYaMH.

Cmeopennsn eed-xkonmenmy. HelpoMapKkeTUHI  JO3BOJISE
OyayBaTH TEIUIOBI KapTh BeO-pecypCcy Ha OCHOBI JIaHHUX OdYei
KOPUCTYBaua 1 peakiiid 1o 3’ SBISIOTHCA B PE3yJbTaTi HaBiramii 1mo
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HbOMY. TakuM YHHOM, MOXIHUBO CQOPMYBaTH ONTHMATBHUIN
CIICHapili KOPUCTYBaHHs BEO-PECypCcoM, IO MOKpAIIy€e KOHBEPCitO i
MiABHIIYE PiBEHDb AOBIpU 0 JAHOTO TOBapy / MOCIYTH.

HefipomapkeTnHr - 1e 3acTOCyBaHHS HAyKOBUX METOIIB
BHBUCHHS 1 BUMIPIOBAaHHS IOBEIIHKHU JIIOAMHH SK CIIOKHMBA4a i K
MOKYTIA. SIKIIO MM XOYE€MO BIUIMBAaTH Ha JIIONCHKY TOBEAIHKY, MU
MMOBMHHI BMITH BHUMIPIOBaTH 1 PO3YMITH eMOllii, yBary Ta iHII
KOTHITHBHI TIporiecH [7].

B pesyapraTri npoBeNEHMX MAapKETUHTOBUX  JIOCIIDKECHB
BUINIEHI MeTonu HeHlpodizionoriynux AocmimkeHb (puc. 2), sKi
MOXYTh aKTHBHO 3aCTOCOBYBATHCS Ha TPAKTHIN 32 JOTOMOTOO
CY4acHHUX TeXHIYHHX 3ac00iB:

e eye tracking (cucTema peecTpalii pyxy oded 1 HampsAMKY
MOTIISAY) - TEXHOJOTIS, IO JO03BOJISIE BU3HAUaTH HANPAMOK 1
MOCHIIOBHICTh ~ PyXy Odel, TpWBajicTh WODISIMy 1  iHII
XapaKTEPUCTUKU. MeTom 03BOJISE CIIOCTEpIiraTd 1 OILIHIOBAaTH
yBary i €MOIIiHY 3aJy4eHICTh OO0'€KTHMBHO 1 03 30BHIIIHBOTO
BIUIMBY. TOOTO, MOMJIMBICTH OTPUMYBAaTH pe3yJbTaTd, He
CIUPAIOYHCh Ha CyO'eKTHBHI BIAMOBIII PECIIOHCHTIB i O3 BILUIUBY
Ha TIOBEIHKY JIFOICH;

o enexrpoennedanorpadis (EEI') - anamiz emoriitHoi peaxiii.
BuMiproBaHHST ~ €JEKTPUYHOI  aKTUBHOCTI  TOJIOBHOTO  MO3KY
JIO3BOJISIIOTh 3apeeCTPyBaTH O0'€KTHUBHI €MOIIIMHI PeaKiiii JOIuHU
Ha MPOJAYKT, pekiiamy abo Ju3aiiH;

e OIliHKA EMOIIHHOTO CTaHy MO MiMilli OONWYYs — METOoJ
JOCII/DKEHHST O10€JIEKTPUYHUX TOTCHIIAIIB, 10 BUHHUKAIOTH B
CKENETHUX M'3ax TMpH TMOpPYIICHHI M'I30BHX BOJIOKOH 3a
JIOTIOMOTOI0 MTOBEPXHEBHUX a00 TOMYACTHX eNeKTponiB. HakmaneHHs
CJICKTPOJIB BiIOYyBAa€ThCA Ha Mally 1 BEJIMKY BHJIMYHI M'SI34, Ha
Ha/TYepETHi M'sI3H 1 KPYTOBi M'sI3U pOTa;

e  KOHTGHTHHI JIHTBICTHYHHMHA 1 KOTHITHBHO-TICHXOJIOTIUHUI
aHaJTI3M TEKCTIB - JIO3BOJISE J[I3HATHUCS PO BUKOPUCTAHHS B TEKCTi
KaTeropii cjiB, 3aiMEHHUKIB, BXKHUBAHHS YaciB JI€CIIB, CIIy>KOOBUX
YacTOK MOBH, TOIIO. METO/ TaKoXK JO3BOJISIE BU3HAYUTH, HACKIITBKU
npuBabIMBHNA 1 3pO3YMINIMHA TEKCT JUIA PI3HUX BIKOBUX TPYII;
JIO3BOJISIE 1MOOAYMTH TIPUXOBAaHI HEraTHUBHI €MOIlil, HENOoJiK abo
HQJIMIIOK YyTTEBOi iHQOpMamii Ta KaTeropid CHpUHHSTTS;
XapaKTEPUCTUKU CTHIICTHKH TEKCTY.
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e IMIUIIIIUTHI acoIliaTHMBHI TECTH — BHUKOPHUCTOBYETHCS IS
BHUBYCHHS MHOXXHHH MPUXOBAHUX aCOLiallil, TAKKX, SIK IMILTIIIUTHI
pacoBi Ta TE€HAEPHI CTEPEOTHIH, YCTAHOBKM MO BiJHOIICHHIO IO
JIFOfIel TIOXHIIOTO BiKY 1 ITepeBard MEeBHUX MO THYHUX KaHIUAATIB;

e BHUMIpDIOBaHHS  BapiaOeNbHOCTI  CEpUEBOTO0  PUTMYy  —
BUMIPIOBaHHS YacTOTH CEpPLEBUX CKOpPOUeHb 1 BapiaOenbHOCTI
CEpPIIEBOTO PUTMY, apTepiaibHOTO THCKY, TOHYCY CYOWH. 3MiHU B
JaHUX TapaMeTpax MOXYTh CBIAYMTH TIPO 3MiHY DIiBHSI
KOHIIGHTpAIlil yBaru, a TakoXX eMOIIIHHOTO CTaHy pecrnonzaeHTa [8];

e BHUKIMKaHI TMOTEHHIadW SBISIOTH COOOI0  ENEKTPHYHY
aKTUBHICTP HEHWPOHIB MO3Ky, IO BHHHKA€ Yy BIANOBIIbF Ha
po3IparTyBaHHS BIJIOBIIHOTO aHaizaTtopa. Po3miisioTh HACTYITHI
KJIACH BUKJIMKAHMX IOTEHIIaNiB: KOTHITHBHI, 30pOBi, CIIyXOBI,
coMaTo-ceHcopHi [9];

e (yHKIiOHAaTHFHA MarHiTHO-pe3oHaHCHa ToMorpadis (GMPT) -
Ja€ 3MOTY CKIIaJaTH KapTy TOJOBHOTO MO3KY JIsSi BH3HAYCHHS
oco0iMBOCTEH 00NacTel TOJOBHOIO MO3KY, sIKi BiIOBiZalOTh 3a
MOBY, PyXH, 3ip, mam'siTb TOw0. MOXJIMBOCTI Ui MapKETHHIY:
JOCII/DKEHHST yBard, eMOLIMHUX peakiid, mnam'sTi Ta iHmm
JOCITI/PKEHHS (PYHKI[IOHAJILHUX CTaHIB FOJIOBHOTO MO3KY;

e  peecTparisi IMIKipHO-TambBaHIYHOI peakiii abo 3MiHH
EIeKTPUYHOTO omopy Iukipu. Yepe3 dizionoriuae 30yKEHHS
BiJJOyBa€ThCSl BUKH/] TIOTY HA TIOBEPXHIO HIKIPH, B TKOMY MiCTATHCS
COJi ENEeKTPOJITH, M0 1 MOKpallye EeIeKTPONIPOBIIHICTh IIKipH,
3HIKYROUH 11 omip. Lle peaxiiis BereraTHBHOI HEPBOBOI CHCTEMHU y
BIJIMOBI/Ib HA EMOIIiiHO-3HauymIi cTumyiu [10].

I MeToaM HEMPOMaPKETUHIOBUX AOCAIAMKEHD I

[HCTpyMeHTaNbHI CouianibHO-NCUXONOFiYHi
(eye camera, 2ane8aHomemp, maxucmockon,
enekTpoeHuedpanorpadin, marHitoeHuedanorpadis,
dYHKLiOHalbHa MarHiTHO-pe3oHaHCHa Tomorpadia, MarHiTHO-
pe30HaHCHA CNEKTPOCKOMiA, NO3UTPOHHO-eMICilHa
Tomorpadis, o4HOPOTOHHAA emiciliHa Komn'toTepHa
Tomorpadis, TpaHCKpaHiasibHa MarHiTHa CTUMy AL iA)

(meTamopdHa mogens 3anTmana,

KOHTEHT-aHanis, coujomeTpia, ABC-

aHanis, XYZ-aHanis, RFM-aHanis ta
iHWi npuitomu 3 ncuxonorii,

ryMaHiTapHUX HayK)

NoBeAiHKOBMX, COLia/IbHUX Ta IHLWKX

Puc.2. Metonu HeMpOMapKETUHIOBUX JTOCIIIKEHb
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Korkna 3 TeXHONOTi#t HeHpOMapKETHHTY BHUSIBIISAE IEBHI MOTHBH
PECIIOHJIEHTIB, y 3B’A3Ky 3 YUM MiJIPUEMCTBO BHU3HAYAE
HEOOXiTHICTh MMPOBEACHHS TOTO YU 1HIIIOTO JOCIiIPKEHHS.

. MpusHayeHH
YcBigomneHHa - . . . 3acBOEHHA
R . A LiHHOCTI Bubip OujiHkKa
HeobXxigHoCTi HOBOrO
BM60p KOXHOMY nji pesynbraty ocai
Y BapiaHTy Aocslay

Puc. 3. MexaHi3M NpUIHATTA CHOXXUBYMX PillICHb

TexHonorii HEMPOMAPKETUHTY JO3BOJISIFOTH 31HCHIOBATH 301D 1
00poOKy HOBOro Buay naHux. [Ipu gocTarHbOMy 00’€Mi IIUX JaHUX
(hopMy€eTBCS OCHOBa Ui TIOOYIOBH MAapKETWHTOBHX KOMYHIKaIlil.
CrierianpHi PHUIaaN JO3BOITIOTH (PiKCyBaTH €MOIl PECTIOHIEHTIB
MmiJi Yac TIPOBEACHHS JOCHTIDKEHb. MOXIUBICTE peecTparlii
HEWpOOIONOTIYHNX  MPOLECiB  MPUHHATTA  PIIEHb  BiIKPUBAE
MOYJIUBICTh OIITHMI3allii JTOCIiKyBaHOTO Marepiaiay i BU3HAYCHHS
CIIOKMBYMX PpillleHh Ha BCiX eramax ioro QopmysanHs (puc. 3).
HagiTb 3 Takoi cripoiieHol Mojieii BUHO, 10 B CUTYallii BUOOPY Mae
MICIIe IiTa cepis PI3HOMAHITHUX HEHpPOOIONOTIYHHX peakIlii, II0
BU3HAYEHHIO HE MOXKE 3POOHMTH BIAIOBIIAIBHOI 33 HPUAHSATTS
pIlICHHST TiNBKM OAHY 30HY TOJOBHOTO MO3Ky. OjHak, 1e He
BUKJIFOUa€ TOTO (hakTy, MO Jesiki Horo o0JacTi 3aiydeHi B IPOIecC
Oinpmie, HDK iHmI. 3a  JONOMOIO  HEHPOMApPKETUHIOBHX
JOCTIIKeHb, 1[0 CIHPAIOThCS Ha OO0 €KTHBHI JaHi IOKa3HWKIB
npuiaais (ah-tpekep, mnoimirpad, EEI, a Takokx TexHooril
MIKPOMIMIKH 1 HEWponpoQaiiiIiHry) MOXXHA OTPUMATH JTOCTOBIpHI
JlaHi PO Te, AKi eMOIlii BiIMyBalOTh CHOXKWBA4li MPH KOHTAKTI 3
JOCTIPKYBAaHUM MarepiajioM, a TaKoK OJHO3HAUYHO BHM3HAYATH iX
BITOJIOOAHHST Cepell TPENCTABICHUX HUM BapiaHTiB Ui BHOOPY.
OtpuMaHi pe3y/bTaTy CTAIOTh OCHOBOIO JJISi CTBOPEHHS PEKIaMHHX
MOBIZIOMJIEHB, SIKi OyIyTh MPOrHO30BaHO edeKkTUBHUMH. JlaHi, sKi
OTPUMYIOTh HEHPOMAapKETOJIOTH, NO3BOJSIIOTH 3MIHIOBATH TYMKH
JIFOZIMHU 10 TOTO, SIK BOHA X yCBiAOMMIIA 1 3p00uIIa CBOEIO MO3ULIELO.

VY cydacHOMy CBiTi HiJNPHUEMCTBY BKE MOTPIOHO HE TPOCTO
3HaTH NOTPEOM CIOXKWBaya, a iX Ha KUIbKa KPOKIB BHIIEPEKATH,
¢opmyBatn moTpedy Ta MNPOTHO3YBATH MOBEHIHKY CIIOXKHMBAya.
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3HaHHSA PO 3aKOHOMIPHICTh KYITIBEIBHOTO CIPHUHHATTS JTO3BOJISE
OiAMPUEMCTBaM  BUOWMpaTH  HaHOLIBII  eQEeKTUBHHUHA  Ccrocid
EMOIIIHOTO BILIUBY.

HeiipomapkeTHHT € OnmHI€I0 3 Hale(EeKTHBHIMMX CydacCHUX
TEXHOJIOTIH, M0 IPYHTYEThCS HA CTATUCTUYHOMY ONpAIFOBaHHI
JaHUX, OTPUMAHMX y MpOIeCi ICHX0(i3i0IOTIYHUX JOCTIIKEHb Ta
TOJIOBHA TIEPEBAror0 SKOT0 € AOCTYM 10 iH(opmarii, HeAOCTYITHOI
3BHYHUMH CIIOCOOAMH.
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1.9. CYHACHI IIAXOAU 1O MOJAEJIIOBAHHS KPU3U
IVIATIZKHOTI'O BAJIAHCY

Beryn. Kpuza mumatixxHOTO 6aiaHcy XapaKTepU3yeThCs Pi3KUM
3HEI[IHEHHSAM BaIIIOTH, CKOPOYCHHSIM MDKHAPOIHUX pE3epBiB, a
TAKOX IIJBUILEHHAM BIICOTKOBUX CTAaBOK. HalOIIbIIMi BIUIUB
BOHA HECE Ha KpaiHW, L0 PO3BHUBAIOTHCS, 3 BUCOKOKO 3AJIEXKHICTIO
Bil KOHIOHKTYpH OKpEMHX TOBapHHX puHKiB. Came Tak MH
MOXKEMO OXapakTepusyBaTu 1 Ykpainy. [locBim Hamioi kpaiHu
Bkimoyae B cebe kpmsu 1998, 2008 ta 2014 poky. PyiiniBHI
HACJIJIKA KPW3H IUIATKHOTO OajaHcy yKpaiHIll MOTJIH BiT4yTH HE
TaKk JaBHO, pIK TOMYy Halla Jep)kaBa 3HAXOIWJIAaCh Ha MexXi
(aktuyHoro gaedoinry.

AKTyanbHUM 3aJIHMIIA€THCS MUTAHHS MOIEIIOBAHHS KPHU30BUX
MPOIIECiB T4 MOXJIMBOCTI ix mependadeHHs. Jlume B apyrii
nmoJioBUHI XX CTOJNITTS, KOJMU MIiCNs TOTIHOJIICHHS] TOPTiBEIBHUX
3B’S3KIB  HACHIJKM KPH3M CTald BpaXkaTH KpaiHW, 110
PO3BHBAIOTECS, Y HAYKOBHUX KOJax c(hOpMyBaBCs 3HAYHHUH 1HTEpec
no naaHoi mpoOnematuku. [ligxoaw 10 TOSCHEHHS MEXaHi3MiB
MPOCYBaHHS KPH3H IUIATIKHOTO OanaHCcy Oylu MIMPOKO BHCBITIEHI
B npaisix ['. Kamincekoi, K. Peitnxapr [1, 2, 3] ta I1. Kpyrmana [4,
5]. 3romom movanu 3’SBISTUCS CUCTEMU PAHHBOTO TOMEPEKEHHS
KpHU3, SIKi JIO3BOJIMJIM OLIHUTH BIPOTIAHICTh BUHMKHECHHS KPHU3U
BIIPOAOBXK HaiOmmwk4yoro mepiogy. Jnst VYkpainm nuraHHS
CTBOPEHHSI aJeKBaTHOI MOJeJi MONEPeDKEHHS! KPU3U IIaTiHOTO
0anaHCy 3aJHIIAETHCS BiIKPUTUM Ta HAUOUTBII aKTyaIbHUM, TaK SIK
Kpu30Bi nporecy 3 2014-ro poky 3HaYHO MOTITHOMITUCE.

Metoto poOOTH € CTBOPEHHS EKOHOMIKO-MaTeMaTHYHOI
MOJIeIi, 10 TIPYHTYEThCA HA CUTHAJIBHOMY MIIXOMi, JJIS
MPOTHO3YBAHHS KPU3H AT XHOTO OanaHcy. [ qocsrHeHHs MeTn
OyJi0 BH3Ha4YeHO (DAKTOPH, IO € KaTali3aTOpOM A0 TMOSIBH KPHU3H
IaTbkHoro OamaHcy B YKpaiHi, NpOaHaNi30BaHO TEHICHLI]
MONIMPEHHST KPHU3, BHU3HAYEHO HAWOUIbII edeKTHBHY (GopMmy
1H/IEKCYy BaJIOTHOTO THCKY B YKpaiHi, po3B’s3aHO ONTUMIi3aLiiiHy
3ajady A BH3HAYCHHS IOPOTOBHX 3HAa4YE€Hb I KOXKHOIO 3
1H/IMKATOPIB, IO CHUTHANI3YIOTh HAOIMKEHHS KPU3U IJIATIKHOTO
Oayancy.

Teopernunuii orasa. B mpormeci craHOBIeHHS Teopii Kpu3
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BHOKPEMIIIOIOTh TPH TOKOJIHHA MOJENEH Kpu3 IUIaTiKHOTO
OanaHcy.

Mogesi «nepumioro MOKOJIHHSDY 3 SBUIMCA SIK pE3yJbTar
OOTpYHTYBaHHS JIaTHHOAMEPHKAaHChKMX Kpu3 y 70-80-x poxkax
munyJoro cromitts. Jocmigaukamu Oynu I1. Kpyrman [4], P. @ayn
i I1. T"'apGep [6].

B mpami [4] 1. Kpyrman onmucye TMOHSATTS KPU3U IUTATDHKHOTO
OanaHCy SIK pe3yJIbTaT HaKOMWYEeHHA MUCcOaIaHCiB y 30BHINTHBOMY
CeKTOpi, SKHHA HEe MOXKE KOMIICHCYBATUCSI Hi BHYTPIIIHIMH
pe3epBamMu, Hi 30BHIMIHIMU 3amo3uyeHHSAMH. Cy0’€KTH PHHKOBHX
BiIHOCHH BiTYyBalOTh CIAOKICTh ypSAYy ¥ HEMOKIIMBICTh BTPUMATH
¢dikcoBaHMU Kypc, TOMY W IOYMHAIOTH 30iJBIIYBaTH THCK Ha
HalioHanbHy — BamoTy(M,/R), TIPYHTYIOUMCh HAa  BJIACHMX

pamioHaTbHUX OYIKYBaHHSIX 1 MaKCHUMI3yIOUH BIIACHHUU piBEeHb
106pobyTy (W, =M, /R +F,). 3a3Buuail Taka CHUTYyaIlis

CYNPOBOKYEThCA 3POCTAHHAM IMOMUTY Ha iHO3eMHY BamoTy (F,)

Ta BIAIUIMBOM 1HO3EMHUX 1HBECTHILIIH.

II. Kpyrman mTOpiBHAB PO3BUTOK KPHU3U 32 JBOX PEXKHUMIB
BaJIOTHOIO Kypcy: (DiKCOBaHOro Ta IUiaBaro4oro. B rpadiuniit
moxeni (muB. puc. 1) Bucximna kpuBa LL BimoOpakae ymoBy
nmopTdenpHOTO OaNaHCy, PICT aKTHBIB y 1HO3EMHIN BairoTi Oyne
CYIIPOBOKYBAaTHCh POCTOM aKTHBIB y HAI[lOHAIBHIA BaJIIOTI IS
BIJIMOBIIHOTO piBHS neBayibBallii Bamotu. Crnamatoya kpuBa WW
BimmoOpakae piBeHb OaratctBa. Jljiss OTpUMaHHS iHO3EMHOI BallOTH
B OyAb-KMH MOMEHT, PE3UJCHTH IOBHHHI 3HWU3UTH PIiBEHb iX
pCaJIbHUX 3araciB B HAI[IOHAIBHIN BaJIIOTI.

SIKmo y BHMIAAKY THYYKOIO KypCOYTBOPEHHS HaliOHaJbHa
BaJIOTa 3HEHIHIOETHCA, ToAi KpuBa LL 3mictuthes mol'L'. YV
BUIIAJKy SKIIOF He MoOXHa 3MIHWTH, JeBajbBallisl 3pOCTae,
MepeMilllyfouu piBHOBAry Bijg TOUYKH A 10 B.

SIkmo ypsa Mae pe3epB iHO3eMHHX rpoured R i rorosuit
OOMIHATH 1HO3EMHY BaJIOTy Ha HAI[lOHAIBLHY 32 (DIKCOBAHOTO
KypCy, TOJI PE3UIECHTH MOXYTh TOPTYBATH BUIBHO, PYXAIOYHCh 110
kpuBiii WW. JleBanbBauis npusBene 00 3MillleHHS B mOpTQeni
BITYM3HSHUX PE3UACHTIB 31 3MIHOIO IUIaTDKHOro OajaHcy Big A
1o C.
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Puc. 1. Edexr BBy neBaibBarlii BaJrOTH 32 (iKCOBaHOTO Ta
IIaBal0vYo0ro Kypey
Jlicepeno: noOymoBaHO Ha OCHOBI [4]

IcHye KOMIIEHCYI04a 3MiHA pe3ePBHOI MO3UIIT YpsAY, OCKITBKA
ypsiA mocTaBiisie OaskaHi iHO3EMHI TPOILI; 3MiHM B 3amacax akTUBIiB
npeacrasieti Gopmyioo: AR = —AF = AM/P. TakuM 4HHOM,

3a THYYKUMH Tapudamu, 3MiHH B OUIKYBaHHSIX BimoOpakeHi B
KOPOTKOCTPOKOBiH MEPCHEKTHBI B 3MiHaX BaJIOTHOTO KypCy; TOJi
SK 3a (pIKCOBaHMMH CTaBKaMH BOHHM BiZOOpa)arOThCs y 3MiHAX
pe3epBiB ypsaay

Ha ocnogi npami [1. Kpyrmana st Ykpainu Mo)KHA BUSIBUTH
TaKMHd MeXaHi3M YTBOPEHHS KpH3M IUIATDKHOrO OamaHcy: Ha
MEpUIOMY €Talli IMOCTYIOBE 3HW)KEHHS Pe3epBiB, Ha APYroMy eTarmi
CHEKYJIATUBHY aTaky i IOCTKPWU30BHU IEpioj, MPOTATOM SIKOTO
BaJIIOTA MOCTYIIOBO 3HEI[IHIOETHCS.

Mopeni «mepmioro TOKOMIHHS» Oyld TaKOX PO3TISHYTI Y
npami P. ®nyna Ta 1. TapOepa [6]. Bonu BBaxkaroTh, M0 OAHUM 3
OCHOBHUX  (hakTOpiB  YTBOpPEHHS HeCTaOIBHOCTI  BHCTYIAE
He30aaHCOBaHA BHYTPIIIHA €KOHOMIYHA ITOJTITHKA.

OTke, OCHOBHUM JOCATHEHHSIM MOJEJIEH NepHIoro MOKOMiHHS
€ imeHTrdikaIis HeIOJIKIB 3armo0iraHHs Kpu3u Ipu (GikCOBAaHOMY
Kypci. A OCHOBHHMM HEJOJIIKOM € CHpOIINEHa MOJIeNb OYiKyBaHHS
JeBaibBallii 1HBECTOpaMH Ta BIJCYTHICTh aHali3y MOUIMPEHHS
BaJFOTHOT KPHU3H 110 KpaiHaM-TiapTHEpaM — «eeKT iHpIKyBaHHS.

Mopeni  «Ipyroro TOKOJIHHS» BHHHKIM IICISA KPU3H
€Bpomelcbkoi rpomoBoi cuctemMu B 1992-1993  pokax Ta
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MeKcukaHCbkoi B 1993 pori. OCHOBOITOJIOXKHHUKOM MOJEI KPHU3H
IIaThKHOro OanaHcy «Ipyroro mokoniHHs» € M. O6ctdenna [7],
BiH BKa3yBaB Ha Te, WI0 KpH3a BU3HAYAETHCS JIJIOBUMH
OUiKyBaHHSIMH Cy0’€KTiB TOCIIOJAPCHKOI MISUTBHOCTI, YMi HETaTHBHI
OUiKyBaHHS CIOHYKAalOTh JO BIOXOAY BiJ CTaHy pIBHOBaru 3
(ikcoBaHUM OOMIHHMM KypcoM. B CBOIO 4epry ypsi MpoOJOBKYE
YTpUMYBaTH CTaO0UTBHUI OOMIHHHUH Kypc Auis cTabimizarii cuTyartii,
TOMYy BHHUKAa€E BHCOKAa HMOBIPHICTh CIIEKYJSTHBHOI AaTakKH.
ExoHomika pearye mMigBUILEHHAM BiCOTKOBUX CTaBOK IS
HiBEJIOBAHHS CHEKYIATUBHOI aTakd. Y BHUMAIKY, KOJIU €KOHOMiKa
nepeOyBa€ Ha UKIII MAiHHS, TOAl 3pOCTaHHS TOMUTY Ha 1HO3EMHY
BaJIIOTY MPHU3BOJUTH A0 AUCOATIAHCY, 10 MPHU3BEE 10 PO3TOPTAHHS
KPHU30BUX IPOIIECIB.

[IpoBan w™mogenmi «Ipyroro TOKONIHHS», IO HE 3MOIJa
MOSICHUTH KpH3y B A3ii, a TAKOXX HPOLECY YTBOPEHHS «IOABIHHUX
KpHU3» BIUIMHYJIO Ha Teperisa (QyHIaMEHTAIbHUX MPHUITYIIEHb
MeXaHi3My yTBOpEHHS KpW3W IUIaTDKHOrO OamaHcy. bynm
PO3TISHYTI MOJIENI «TPETHOrO MOKONIHHS», M0 Oa3zyBalmcs Ha
MPUITYLICHH] IIOA0 MOEAHAHHS BAIIOTHUX, KPEOUTHUX PU3UKIB Ta
PU3MKIB JTKBITHOCTI, peamizallisi sKuX Bele OO0 OaHKIBCHKHX Ta
BaIIOTHUX KPH3.

Mopeni «TpeThOro MOKOJIHHS 3’ SBWINCH y pPe3yJbTari
asiiicbkoi Ta pociiicbkoi kpu3z B 1997-1998 pokax [9]. Bonm
I'PYHTYIOTBCS Ha IIMPIIOMY Jiana3oHi Ipalb, cepes SKUX OHOBJICHA
nparts I1. Kpyrmana [5] ta J[x. Kopceri [10], I1. TTesent i[11] Ta
H. Py6ini [12].

JocnigHuku PO3TISTHYIH npobiemy perynoBaHHA
0aHKIBChKOI cdepr Ha TOTPSCIiHHA (iHAHCOBOI CHCTEMH Ta ii
B3a€MO3B’ 30K 3 KPU3010 IUIATKHOTO OaaHcy.

I1. Kpyrman BuminuB Tpu (akTopu, sKi NPHU3BOIATH 0
BUHHUKHEHHS KPU3HU IUIATIKHOTO OanaHcy:

1. TpynHouii B ynpaBiiHHI 30BHIIIHIM OOpProM Ta yTpUMaHHI
HOro B IIEBHUX MEXax Il KpaiH, 0 PO3BUBAOTHCSI.

2. BigcyTHs MOXIMBICTH 3allO3MYEHb 3-32 KOPAOHY B
HaLlOHAJILHIHN BaJIOTI.

3. CyrreBuil po3puB MiX aKTHMBaMH Ta 3000B’s3aHHIMU
Kpainu [5].

H. Kopcerri [10] cTBepmkye, 1m0 icHye JTiHIHHHN 3B’S30K MiXK
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HOpMaM# MPUOYTKOBOCTI Ha (DOHIOBOMY PUHKY JBOX KpaiH:
r=25+8r+v

e f,r;— HopMH NPHOYTKOBOCTI Ha (POHIOBUX PHHKAX JBOX KPaiH;

v, — CTOXaCTHYHHI IOyM, INO HE 3aJEeXKHUTh BiH HOPMH

npuOyTKOBOCTI; [, 5, — NesiKi KOHCTaHTH, IPH YOMY /[3, BKa3ye Ha

«CHITY» B3a€EMOBIUTUBY JIBOX PHHKIB.

Edexr «indikyBanns» y noro mpari (popMyeThCs Ha OCHOBI
icTOTHOT KOpemsuii Mk (OHIOBUMH pUHKaMHM Pi3HHUX KpaiH. bymu
CTBOpPEHHI KpWTepii TepeBIpKH B3aEMOBIUIUBY Ta  OIIHKH
«HE3aJIEXKHOCTI» JBOCTYIIIHYACTUM METOIOM.

®. Kanosa [13] BBaxae, mo iH(piKyBaHHS BiIOYBa€ThCS Yepes3
Tpu KaHanu: (iHAHCOBa B3aEMO3ANICKHICTH MDK KpaiHamu,
B3a€MO3AIEKHICTh pealbHUX CEKTOpiB Ta dYepe3 3MIHH B
OYiKyBaHHSIX YYaCHUKIB PUHKY.

Mertononorist gociinxenb. Ha mouatky 90-x pokiB MUHYJIOTO
cromitrst b. Afixenrpin, A. Poy3 i K. Bimromr [14] BBenu Take
MIOHSTTS 5K «iHAEKC BamoTHOTO TUCKY» (mami — IBT). Pizka 3mina
OOMIHHOTO KypCy, BiZICOTKOBOi CTaBKH Ta OOCSATIB MiKHApOJIHUX
PE3epBiB € OCHOBHUMH CUTHAIAMH HAOIMKEHHS KPHU3H TUIATIXKHOTO
Oamancy [21]. Marematnyna Qopmanizamis IBT Ha aymKy
JIOCIIITHUKIB Ma€ BUTIISL;

L1as, 1 Aam 1, 1)

EMP, =
gt O-rm rml O-I'

O-e
ne EMP, — iHjiekc BAIIOTHOTO THUCKY;

rm, — oOCsT Mi>KHAPOJHHUX PE3ePBiB IICHTPAIBHOTO OAHKY;

0,, — CTAaHJIapTHE BIIXWUJICHHS 3MiHU PE3€PBIB;

& — OOMiHHUI KypC;

0, — CTaH/IapTHE BiIXWJICHHS 3MiHH OOMIHHOTO KYpCY;

I, — PUHKOBA BiJICOTKOBA CTaBKa;

0, — CTaH/JapTHE BIIXWUICHHS 3MIHA PUHKOBOI BiICOTKOBOI CTaBKH.

VY 1998 poui I'. Kaminceka ta K. Peitaxapt [3] po3pobunu
X1 10 BU3HAYEHHS 1HIEKCY BAIFOTHOTO THCKY 3a (hOPMYJIOH0
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A Ar
EMP = 2% _ % A )
gl Grm rn]t
3romom I'. Kaminceka, C. Jlisommo Tta K. Peituxapr [2]
cTBopmin nesky mopudikamito IBT, mo BpaxoBye HOMIHAIBHY

CTaBKy 1 Mae BUTJIAO:

EMP = —t ——& — L4+ —EAj, 3
& o, m o
1€ i, — HOMiHaJIbHa MIPOLICHTHA CTaBKa y KpaiHi;
O, — CTaHAapTHE BIAXWICHHS 3MiHM HOMIHaJIBbHOI TMPOLEHTHOI
CTaBKH.

BimcoTkoBa cTaBka BKIIFOUAETHCS 10 I1HACKCY 3alIe)KHO Bij
TOTO, UM € BOHAa €PEKTHBHUM KaHAJIOM TPaHCMICIHHOTO MeXaHi3My
B KpaiHi, ans skoi po3paxoByerbes [14].B manomy Bumaaky IBT
3pocTae 31 3HCIIHCHHSAM HAaIllOHAJIBHOI BATIOTH, 3MCHIICHHSIM
MIXKHAPOJAHUX Ppe3epBiB 1 POCTOM HOMIHAIBHUX TPOLEHTHUX
CTaBOK.

MonundikoBaHu# IHAEKC TUCKY Ha BAIFOTHUN PHHOK CTBOPHIIH
JIx. Cakc, A. Topuemn ta A. Benacko [16]. Bin mMae HacTynHuid

BHTJISA
EMP :[l/ae jﬁ_(l/drmjArmt Jr(1/0‘i ]Ail,
m ) g m ) rm, m 4)

m=1/c,+1/o,, +1/ o

Binbmmicte MOCHiTHUKIB BBaXKAIOTh KPU30BUMH MOMEHTaMH
emizonn, ko 3HadeHHa |BT meHme 3a cepeaHe 3HaYeHHS Ha JBa
cTaHmapTHi BigxuiaeHHs. Ciijl 3a3HAYUTH, MO MOPIT BUOUPAETHCS
JUIT  KOXKHOI KpaiHM iHguBigyanmpHO. YuMm Ommkde KpaiHa
HaOIIM3WUIach IO TEPEXONy B TPYMy «PO3BUHEHI KpaiHW», TUM
MEHII BOJATUJIBHUMM € i1 OKa3HUKHU. {151 Takux KpaiH MOporose
3HAYEHHS MOXKE 3HIDKYBAaTucs W 10 piBHA 1,50 Ta Oyne
ONTHUMAJIPHO CUTHAII3YBATH PO HACTAHHS KPU3H.

OfHMM 3 aKTyaJbHUX IAXOMIB JO MOJICIIOBAHHS IHICKCY
BaJIIOTHOTO THCKY € TaKOX «MeToA Z», OMHMCAHWK Y TOCIiIKEeHH]
M. @par3miepa [17]. Ha #ioro gymKy, 3MiHa Mi>KHapOJTHHX PE3€pBiB
Ta BIJICOTKOBOI CTaBKH MOYKYTh B3a€MOKOMIICHCYBAaTH OJHA OJHY.
Tomy HaWOLIBII JOLIJIBHUM € PO3KiIaaeHHS Moaei b. Alixenrpina
Ha KOMIIOHEHTH, Ta IOCIIKEHHS IX BOJIATHIBLHOCTI, a caMme
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[IOPOrOBUX 3HaueHb. [HIeKC HaOyBae 3HaUeHHs «1» y BUIIAKaXx:
Ari,l /ri,'[ < ﬁzar,[ +ﬂr,t
Ae &, < Loy, + Hey
Al < By03, + i,
ne f,,f,, f; — IOpOroBi 3HAYEHHs ISl IHIUKATOPIB.

[Hmexkc BaMIOTHOTO THCKY SIK HENepepBHA 3MiHHA MOXeE
BUKOPUCTOBYBAaTHCS JJsl EKOHOMETPUYHOIO aHalizy, aje IIpu
CUTHAJIBHOMY ITiIXO/Ii BHHUKAE OoTpeda y 3MiHHIMN, SKa 3a3/1a1eriab
iHpopMye Tpo Te, M0 BiIOYAEThCS KpHU3a IUIATLKHOTO OamaHcy.
Jns 1poro BBOAMTHCS 3MiHHA IONEpPEMKCHHA Kpu3u. BoHa,
HaOyBaloyu 3HAYeHHS «l», CHUTHami3ye Tpo Te, IO Kpusza
BiOyIEThCSI BIOPOMOBK HACTYMHUX t MicswiB. Tako CUTHAIN HE
MPUAMAIOTBCSL BIOPOJOBXK IIECTH MICSIIB MICIs TOTO, SK KPH30Ba
3MiHHa, OTpUMaHa Ha OCHOBI IHIEKCY BaJIOTHOI'O THCKY, HaOyia
3HayeHHS «1».

Byno posrnsnyro sk HadedekTHBHiIIe migiopatu ¢dopmy
IHAEKCY, SKUH OM OmMCyBaB KpH3y IUIATIXHOTO OamaHcy s
YKpaiHChKOi eKOHOMiKM. He BUHMKa€e CyMHIBY 11010 BUKOPUCTaHHS
00csry MiKHApOJHHMX pe3epBiB sk ogHoro 3 kommnoHeHnt IBT. Lo
CTOCY€ETHCSl BIJICOTKOBOi CTaBKH, TO HAWJOIUIBHIIIE BKIIIOYATH
CEpeHIO CTaBKy 3a OmepalliiMd Ha MDKOAHKIBCHKOMY PHHKY, Ha
BiIMIHY Bix OOJIiKOBOi cTaBkM. BOHAa € MEHII MOJIITU30BAHOIO Ta
HIBUJIKO pearye Ha 3MiHy cUTyallil Ha puHKY [8].

s moOymoBu GopMu iHAEKCY BaIOTHOTO THCKY, IO
HalKpalie OnMCyBaTHME KPH30Bi SIBUINA,0yJ0 PO3MISHYTO TakKi
KOMITIOHEHTH: MI>KHAPO/HI pe3epBH, CEPEe/IHS CTaBKa 3a oneparisiMu
Ha MiKOaHKIBChKOMY PHHKY, B SKOCTI OOMIHHOTO Kypcy TpH
anprepHatuBu: PEOK, HEOK Ta cepenHbpo3Ba’keHHH Kypc I'pUBHI
1o ponapa. B skocti hopm ingekcy 0yau odpani mozeni (1)-(4).

Bceboro Oyio posrisiHyTo 12 anbTepHATHB MPEACTABICHHS
iHIEKCY BaOTHOrO THCKY. st BHOOpYy HaiOimbml edeKTHBHOT
¢opmu IBT OyB 3anmpomoHOBaHMK BIACHWUH KpPUTEpId, IO
crnimpaeThest Ha Moaudikariito inaekcy Kamincbkoi [2]:

L, =zn“(o,25-5|v|,‘,lyt +0,5-SM|, , +SM|, +2SE§) (5)
i=1

ne SE; — KibKicTh KOPEKTHO BHIIPABIAHHUX (OKOPCTKMX CHUTHAIIBY,
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konu Ticas omyckanHs IBT Ha piBeHb 20 BimOyBaMCh KPH30BI
npouecH, SM! — «M’SIKUX CUTHAJIiB», KOIM MICNs OIYCKaHHS Ha
piBeHb o 3a Oumblle K 6 MicAIIB PO3MOYMHAIUCH KPH30BI
MPOIIECH.
JIist «OKOPCTKUX» Wz =2, AN «M SIKHX», IO TMOAaIH CUTHAI
3a 6 micsaui WY, =1; 3a 12-6 micsuis wy, =0,5; 3a 24-12 micauis
1

Wy =0,25. Posrianascs nepiog 3 2002 no 2014 pix.

Taka ¢dopma wMommdikamii moB’s3aHa 3 HEBHU3HAYCHICTIO
nporHoctTuuHux BiactuBocted IBT, amke BiH moOymoBaHWil Ha
BIIHOCHO HEBEIWKiI BHOIPI.«XHOHUMW» CHTHAIAMH BBa)KAIOTHCS
cutyarii, komm micisa mepermHy IBT «kopcTkoi Mexi» He
ClIiyBasa Kpu3a IUIaTiKHOTO OanaHCy.

Haii6inbm edextuBHOIO BUsBHIach MoaudikoBaHa gopma IBT
(3), e KOMIOHEHTaMH BHCTYNAIOTh pealbHUN e(PEKTUBHUI
oominauit kypc (PEOK), wMixHapomHi pe3epBH Ta CepemHs
BIZICOTKOBA CTaBKa Ha MDKOAHKIBCHKHX omepamisx (auB. Tadm. 1).
Came Ttaka ¢opma IBT mpomoHyeThcs B SKOCTI IHAWKATOpa
HACTaHHS KPU3HU TUIATIKHOTO OAJIAaHCY Y CUTHAIBHOMY ITiTXOIi.

Tabmums 1
IopiBHAHHA (OPM iHAEKCY BAJTIOTHOr0 TUCKY

®opma IBT KomnonenTn 3HayeHHs KinbkicTs

L, XHOHHX
CHTHAJIIB

AlixeHrpiHa, REER, IR, RM 5,50 1
Poysa, Bimmoma | NEER, IR, RM 5,50 2
Average ER, IR, RM 3,00 1
Kamincebka, REER, RM 6,25 4
Peiiuxapt NEER, RM 7,75 4
Average ER, RM 3,00 4
Kaminceka, REER, IR, RM 8,50 4
.HiSOHZ[O, NEER, IR, RM 7,75 5
Peitaxapt Average ER, IR, RM 9,50 7
Momudikosanuii | REER, IR, RM 8,50 5
NEER, IR, RM 7,75 5
Average ER, IR, RM 7,50 4

orcepeno: po3paxyHku aBTopiB Ha ocHoBi [18], [19]
REER — peanpHuit edexruBHuil oOMiHHMH Kypc, IR —
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BificoTkoBa cTaBka, RM — wmixknHapomni pesepsu; NEER -
HOMiHANbHUK edexTuBHUN oOMiHHMI Kypc; Average ER -
cepeHiil Mi>KOaHKIBChKUN OOMIHHHUE KypC

Ingexc gitko BimoOpaskae kpusopuii mepion 2007-2008 pokis,
a TaKoX TMOCHJICHHS THCKY ¥ BrpojoBx 2012-ro poky, Komu
KpU30BUH cTaH OyB OJM3BKUM (IeiUUT MIaTiHKHOTO OalaHcy 3pic
Ha 70%), ame 3a paxyHOK aJMIiHICTPAaTHBHHUX  3aXOJIiB
HarionansHoro 6aHKy YKpaiHW KpHW3HW BIANOCS YHUKHYTH (IUB.
puc. 2). Taka x curyanis Oyna Hanpukinii 2014, xonmu nedinut
mIaTiKHOTO OanaHcy csarayB 4,6 mapy nonapis CIHIA.
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2006 2007 2008 2009 2010 MIZQM 2012 2013 2014 2015 2016
—EMP(REER, RM, IR) M'auitcurnan  ——>XopcTimiicurran

Puc. 2. CurnanizyBanHs KpU3H TUIATIXKHOTO OajaHCy HA OCHOBI
IBT

oicepeno: po3paxoBaHo aBTopamu Ha ocHoBi [18], [19]

B 2015 poui gedinut moroyHoro paxyHky (5,22 mipna nosapis
CIIA) OyB 3yMOBJIEHHUI 3HM)KEHHSIM EKCIOPTY TOBapiB 3a PiK Ha
14,4% — no 55,6 mupn momapiB y pe3ysbTari MPHU3YHNHHEHHS
BUPOOHMYMX  MOTY)KHOCTeH 1  pyHHYBaHHS  TPaHCIIOPTHOL
1HOPACTPYKTYpH Ha CXOJi KpaiHW, a TaKoXX 3HWKEHHAM I[iH Ha
CBITOBMX TOBapHUX pUHKax. Sk Oaummo, B el mepiof iHAEKC
BAJIIOTHOTO THUCKY OITYCTHUBCS 1O CBO€l ICTOPUYHO HAWHMKYOI
KPUTHYIHOT MEXi, 110 3yMOBHJIO HAOMIKEHHS €KOHOMIKM KpaiHu 10
CTaHy TEXHIYHOTO Ae(ONTY.

CursHajJbHui MiAXig A0 nmependavdeHHs] KPU3H IVIATIKHOIO
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0anancy. OnHUM 3 HaWOLIBII €(EKTUBHUX METOIB 3HAXOHKCHHS
1HAWKATOPIB HAOMMKEHHS KPU3U IUIATDKHOTO OamaHCy € MeTox
noOyJOBH HemapaMeTpU4yHuX oOwiHOoK. [lpm wpomy migxomi
pPO3pOOIAIOTECS Pi3HI YHCIOBI XapaKTEPUCTHKH, IO TO3BOJISIOTH
3aBYaCHO BHSBIATH Yypas3lIUBICTh E€KOHOMIKHM Tepen Kpu3om. B
paMKax 3a3Hau€HOro IMiJXOAY MOKHA BHIUIMTH JIBA OCHOBHHX
HampssIMKH:  1oOymoBa TpaHWYHWX 3HA4YeHb IHIWKATOPIB —
MEePe/IBICHUKIB KpPU3M IUIATDKHOTO OalaHCy Ha OCHOBI pI3HHX
KpHUTEpiiB, a TaKoXX pPO3poOKy 3BeACHUX iHJAEKCIB (iHaHCOBOI
CTaOUIBHOCTI.

[lepmoro pobotoro, B fAKiil [Isi MpOrHO3yBaHHS (piHAHCOBOL
HECTaOUTFHOCTI OyJM BUKOPHCTaHI HEMAapaMeTPUYHi OI[iHKH, CTaJO0
nocmimpkenns I'. Kamincekoi, C. Jlizonno i K. Peiinxapra [2], B
SIKOMY TIPOBOJWTHCS EMIIpUYHHAN aHami3 BamOTHHX Kpu3 90-x
POKIB 1 TIPOTIOHYETHCS /1€ CHTHAIBFHOTO Tiaxony. BiH momsrae B
TOMy, LIO0 € TMeBHU Ha0ip iHmukaTtopiB. [lpu nepeTmHaHHI
KPUTUYHOTO 3HA4YeHHS IHAMKATOp CHUTHANI3YE MpO Te, M0 yepe3
MIEBHUH TepioJT Yacy BinOyaeThCs Kpr3a.

3aBIaHHAM KOXKHOI CHCTEMH PAHHBOTO TIOMEPEIKCHHS €
SIKOMOTa paHille HaICUJIaHHS CUTHAIY TIPO 3pOCTarouy WMOBIpHICTh
TOT0, IO KpW3a IUIATDKHOTO OalaHCy BimOymeThcsa. Y mpami B
SKOCTI CHTHAIBHOTO TOPHU30HTY, TPOTATOM SIKOrO JMHaMiKa
MOKa3HHUKIB MOXeE Tepeadavyatu Kpusy, Oyae po3risaaThCs Mepion
B 12 micsIiB.

KoskeH iHAnKaTop MOXKe NOIaTH CUTHAJ (MEepIIui psiIoK Talr.
2) abo He HaJaTu curHai (Apyruit psiiok tadu. 2). SIkiio iHauKaTop
MOJIa€ CUTHAJ, 3a SIKAUM CIiJly€ KpW3a MPOTSATOM BCTAHOBIIEHOTO
THMYacoBOro Topu30oHTy (12 MicsIiB), TO CHrHal Ha3WBAIOTh
«BipHEM» (KoMipka A). Konu iHIUKaTOp Mojae CUTHAN, a Kpru3a He
HACTYIA€ NPOTAroM12 MICAIIB, CUTHAJ BiTHOCATH JI0 IIyMy a0o0 10
«xubHHUX» curHamiB (koMmipka B). Skmo iHgukaTop He mMomae
CUTHaJl, a Kpu3a TpalUIAETbCcA, TO CHTHAJT  BBAXKAE€THCS
«rpornyimeHumy» (komipka C). SIKImo » 1HAMKATOp MOJAE CUTHAJ, i
KpH3a He BiIOYBa€ThCS, TO CUT'HAJT TAKOX BiTHOCSTH IO «BIpHUX» —
komipka (D).

Kinbkicth curnamip C Tako)k HA3WBaIOTh IMOMHUJIKOKO MEPIIOTO
pony, a B — mpyroro poay. 3 Ttabauiii 2 /i KOXKHOI'O iHAWKAaTOpa
MOKHa OTPUMAaTH iH(POPMALI0 MPO YAaCTKy BIPHUX CHUTHANIB, SIKa
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BHUMIPIOETHCS K BINHOIICHHS KUIBKOCTI CHUTHANIB A 10 CyMH
curHanmiB A i C. Takoxx dYacTka KOPEKTHHX MPOTHO3IB MIOAO
BiJICYTHOCTi KpU3U BUMIPIOEThCS K BinHowmenHs D mo cymu B i D.
Jani migxoam MAarOTh MOXJIMBICTH OTPUMATH MaKCHMAIIbHY
iHpopmariito mpo KOXHUU 3 IHAWKATOPIB W TIPUHHATH PIllICHHS,
HACKUIBKH MOKHA YW HE MOXXKHA HOMY JOBIpATH.

Tabnuus 2
Po3noais 3HaYeHb iIHIMKATOPIB B NPH MoAa4i CUTHAIIB PO
KpH3Y
Iopnin Hacranns kpusu He nacranns
MPOTATOM HACTYNHHUX | KPH3H MPOTATOM
12 micsauis HACTymHHX 12
MicALiB
€ curnan A B
Hewmae curnany C D

Jlicepeno:po3noaia 3aporoHOBaHo y mparii [2].

Crnig 3a3Ha4yWTH, IO iCHYE KiJbKa MIAXOMIB IOAO BHOOPY
MOPOTOBHX 3HAYCHb IHAWKATOPIB JUIS CHPHUHUHATTS CHUTHAIY MpO
HACTaHHS KPU3H MJIATHKHOTO OanaHcy.

Posrmsremo  mepmmit migxin. dms  0poro  BU3HAYKMMO
0e3yMOBHY HMOBIpHICTh HACTaHHS (hiHAHCOBOI HECTAOITBLHOCTI IS
KOXKHOTO 1HJMKATOpa SK BiJTHOIIEHHS CIIOCTEPEkKEHb, 33 SKHUMH
npotsiroM 12  MicsAiB  ciuigyBajia HECTaOlIBHICTh, J0 BCIX
CIIOCTEPEIKEHB:

B A+C
" A+B+C+D

SKuio 1HAMKATOpP TIOCHIAE€ BEJIHMKY KUIBKICTh «XOPOIIUX)
CUTHAIIB, TO MOXHa OYIKYBaTH, IO WMOBIPHICTh HaCTaHHSI
(pinancoBoi HecTabiNMbHOCTI 32 yMOBH TofanHs curHany P (C | S)

P(C)

(ymoBHa iiMoBipHicTb) Oyne Ginbiia, Hixk P(C) . [Ipn upomy

P (C)<P (C|S)=—" (6)

A+B
Jana ymoBa € HEOOXiHOIW sl BHOOPY ONTUMAIILHOTO
MoporoBoro 3HaueHHs. KpiM Toro, npu BHOOPI IOPOTOBHX 3HAYEHB
Tpeba MiHIMI3yBaTH BIJHONICHHS «IIOTaHWX» CUTHAJIB JIO

«XOPOIIHX»:
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_B/(B+D) @)
Al (A+C)

TakuM dYHHOM, MH PO3IJISAATA BCi MOXIIMBI IIOPOTOBI
3HAYEHHS IS KOXKHOTO IHJAMKATOpa 32 MaKCHMAIBHO MOXKIHBHI
BiPI30K Yacy i BUOHMpaqu TO TpaHUYHE 3HAYCHHS, NPU SKOMY
3HaueHHs moKasHuka (7) Oyno MiHiManeHuM, a ymoBa (6)
BUKOHYBAJIaCh.

Ha mpakTuii ayke 4acTo JOCITIJHUKU 3IIITOBXYIOTHCS 3 THM,
IO CUTHAN, OI0 MAa€ BUCOKE 3HAYCHHS A, TaKOX Ma€ W 3HAYHY
Kinmpkicte  moxubok. Tomy HeoOximHo OamaHcyBaTH  MIiX
mommwikamu | Ta Il pomy. [ms Bupimenas miei 3amadgi
3aCTOCOBYEThCS JPYTMU MiAXiJ, 10 TOJsIrae y MiHiMizarlil
KpHTEpito BTpaT peryssitopa [6]:

C
L(O)=6-
( ) A+C

N/S

B
B+D'

+(1-9)-

(8)

ne 6 €[0;1]

Hns anamizy cutyauii B YKpaiHi MU MaeMoO TiTBKH TPH YiTKO
BupaxkeHi Kpm3oBi emizomu B 1998, 2008 Tta 2014 pokax Ta
nepeaxkpu3oBi emizogu. ToMmy OOCHTH BaXJIMBO HE MPOIMYCTHTH
Mepiosin, M0 CUTHANIZYIOTh MPO KPHU3Y, a OTKe, MOMHIKU | poay
JUIsl HAIIOTO AOCIIIKEHHS € 3Ha4YHO TripmmMu 3a nomuiku 11 pony.
[onynsipaumu € migxoau Budbopy 6 Ha pisai 0,3, 0,5 Ta 0,7 — ane
Ui YKpalHU CIliJ] TaKd BHKOPHCTaTH OCTaHHE 3HAYCHHS PiBHIO
BIIIOBIIHO.

CurHanu, OoTpUMaHi KO)KHUM 3 TIOKa3HHWKiB, MOBHHHI OyTH
arperoBaHi TaKMM 4YHHOM, 00 JaTH MOMKJIMBICTh KUIBKICHO
MoKa3aTd 3pOCTalody YW CHajaldy TEHIEHII0 HMOBIpHOCTI
BUHUKHEHHS.  KpW3M  IUIaTDKHOrO — Oamancy. [ns  1mworo
PO3PaxOBYEThCS 3BEICHUM 1HICKC TOINEPE/PKCHHS, SIKUH € CyMOO
CUTHAJIB, HAJICIIAaHUX KOXXHHM 3 IHJIUKATOPiB TpH TEpeTHHAHHI
noporoBoro 3HaueHHA. [lyis OOYMCIIEHHS 3BENEHOr0 1HIEKCY
MOTIEPE/DKEHHST MOXE BHKOPHUCTOBYBATHCS CUTHAIBHUA 200
arperoBaHMM MmijaXi.

Cuznanvhuii nioxio 6a3yeTbcsi Ha TOMY, 110 3BEJICHUN 1HIEKC
MOTIEPE/PKEHHSI € 3BRKEHOI0 CYMOIO BCiX CHTHAIIIB.

Baru po3paxoByroThes sik S/ N — obepHEHe 10 cTaTUCTUKH (7)
i HOPMOBaHI TaKUM YHHOM, 11100 iX cyma JopiBHIOBaa «1»:
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Kk
L = Zbltvvl ©)
i=1
ne L, —3BeaeHuil iHgeKc nonepekeHHst (CHTHAIBHAR );
W, — Bard KO)XKHOTO 3 MOKa3HHUKIB;

b,, — OiHapHi 3HaYEHHs KOKHOTO 3 1HIUKATOPIB.

Iammit miaxin, SKWid monsrae B OOYHCIICHHI arperoBaHOTO
iH/IEKCY MOMepeKEeHHs, nepeadadae cyMmy He OiHApHUX 3MiHHHX
KOXKHOTO iHAMKAaTOpa, a iX abCOMOTHUX 3Ha4YeHb. Lle mosICHIOEThCS
THM, IO BIOXWJICHHS II€BHOro iHgukaTtopa Ha 1,5 um Ha 3,0
CTaHAAPTHI BIAXWIEHHS NpHU CyMmi OiHApHUX 3MIHHHX MaTHMYTb
OHAKOBY Bary. Y ToOW jke dYac TJHOOKe MaaiHHS OIHOTO 3
IHANKATOPIB MOKE JJOBOJI YiTKO BKa3yBaTH Ha 3arpo3y 3pOCTAr0U0i
KpH3H.

[Tpu BUKOpHCTaHHI METOJIB OL[IHKH I HETIEPEPBHOI 3MiHHOT
el minxin € eQeKTHBHIMMM. BpaxyBaHHS TakuxX pIi3KHX MaiHb
MOXe MITYYHO 3aBUIIYBaTH HeOe3NeKy KpW3M W He BpPaxOBYBaTH
CTPYKTYpHi Ta TONITHYHI 3MiHH, IO BiAOyBalOTHCS B KpaiHi, aie
SKi TIPU3BOASATH A0 PI3KMX 3MiH TOTO YHM IHIIOTO iHAMKATOpA.
Iamexkc momepemkeHHS HAa OCHOBI  arperoBaHoro  MiAXOmy
OOYHCITIOETHCS 3T1IHO 3 MAX0J0M:

k
L[ = zli,t Ii,t (10)
i=1
e L, —3BeaeHuil iHAEKC MoNepeaKeHHS (arperoBaHui);

l;, — baxTHyHE 3HAYEHHS KOKHOTO 1HAMKATOPA;
l;, — HOpMyBaJbHHH iHIEKC (MAKCUMAaJIbHE iCTOPHYHE 3HAUEHHS Ha
3aJIlaHOMYy TIepioAl JopiBHIOE«1», a MiHiManbHe — «O0», I, 1 N (0;1) .

Jiisi BUSIBIGHHS ONTHMAIBHOTO HaOOpy iHIWKATOpiB, sKi O
CUTHAJII3yBaJIM PO KPHU3Y IUIaTDHKHOrO OallaHCy MO0 BKIIFOYEHHS
B CHUCTEMY PaHHBOrO TONEpeLKEeHHs, Oyia copmMoBaHa IIMpPOKa
BHOIpKa TIOKa3HHWKIB, sIKi OyJIM TPOaHANI30BaHi B paMKax JIaHOTO
JIOCIIDKEHHS.

B pmaniii po6oTi Oysno pO3rAasSHYTO MiCS4YHI 4acoBi psau 3
2004 poxy 10 2016 poky TakuX HOKa3HHKIB:

1. Temmu eKOHOMIYHOTO PO3BUTKY:
—3pocTtaHHs peanbHoro BBII;
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— 3pOCTaHHS MPOMUCIIOBOTO BUPOOHHUIITBA.
2. IlnatixHwii OanaHc:
—1ingekc min Ha metanu CRU;
— peansHuil epexrrBHUN 0OMiHHMHA Kypc (PEOK);
— HOMiHaNBHUH edekTuBHUN 0OMiHHMK Kypc (HEOK);
—MIKOaHKIBCHKHI Ta CEPEIHbO3BAKCHHUN KypC TPUBHI [0
Jonapa;
— CaJb/I0 MMOTOYHOTO PAaXyHKY IJIATIKHOTO OallaHCy;
— canbJi0 (PiHAHCOBOT'O PAXYHKY;
—IpsiMi i1HO3EeMHI 1HBECTHILIIT;
— TopriBensHUN Oaanc no BBIT;
— 30BHIIIHIH 0OpT;
— MDKHApOJIHI pe3epBy;
— IMITOPT Ta EKCITOPT;
— YICTUHN BIATIK KariTany;
3. BigcoTKOBI CTaBKU:
—BIJICOTKOBa CTaBKa (3a OmepauisMH Ha MiKOaHKiBCHKOMY
PHIKY);
— PI3HUII MIX BIJICOTKOBOIO CTaBKOIO Ta ctaBkoto LIBOR;
— BiJTHOIIICHHS CTABKH IO KPEJAUTAX /IO CTABKHU IO JCTO3UTaX;
—iagekc [IOTC.
4. I'pomroBi iHAUKaTOPH:
—inekc cnoxxuBumx 1iH (ICLL);
— BitHOMIEHHS pe3epBiB 10 BBII;
— BigHOmEeHHS M2, M3 i rpomoBoi 6a3u 1o BBII;
—KpPEIUTH, KPSIUTH Yy MPUBATHUN CEKTOp Ta JEMO3UTH JI0
BBII.
Ha ocHOBiI BHIEHaBeOeHUX MiAXOXiB: MiHiMizamii N/S Ta
L(6) Oymo 06paHO necATh HAKpAIIUX iHIUKATOPIB.

VY Bcix 3HaueHHss N/S wmenme 1 (auB. Tabm. 3). [loka3Huku
BITOPSIKOBaHI B Mipy CBO€I MPOTHOCTHYHOI 3JaTHOCTI, MiJI KOO
MU OylIeMo pO3yMiTH TIEPEBUINCHHS YMOBHOI HMOBIPHOCTI
nepenOadyeHHs  HAcTaHHA  (iHAHCOBOI  HeCTaOIIBbHOCTI  HaJ
0€3yMOBHOIO HMOBIPHICTIO. I[HIIMMH ClIOBaMM, YHUM «Kpallnii»
1HIMKaTOp, THM Oinblla WMOBIPHICT, BHHUKHEHHS (iHAHCOBOT
HECTaOUTPHOCTI 32 YMOBHM I0Ja4i CHTHaly 1, OT)Ke, TUM Oiiblue
NepeBUIIEeHHs JaHoi WMOBIPHOCTI Hajl 0e3yMOBHOIO BipOTiHICTIO
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HacTaHHs (DIHAHCOBOI HECTAO1IBHOCTI.

B nmamii Ttabmmmi
CUTHAJIBHUX MeX (KiJIbKICTh

TaKOX HaBeAeHI

CTaHAAaPTHUX

pEe3yNIbTaTH  OI[IHKU
BIAXHIIEHb, IO

CUTHAJI3yBaTUMYTb PO HAOIIKEHHS KPHU3H IUIATIKHOTO OalIaHCy).

Tabmunsa 3

Bu3zHayeHHsI HAHOUIbII e)eKTUBHUX IHAUKATOPIB

Inaukartop

IToporose
3HAYCHHSA

N/S

P(C|S)-

P(C)

Me:xa

L(6) (o)

3neninenns PEOK (3a
Micsip), %

4,66 0,00

0,52 0,62 1,00

MixHapoaHi pe3epBu
(3miHa o momepen-
HBOTO Micsis) %

-5,75 0,07

0,45 0,55 0,60

3HEIiHEHHS
CepeHBOTO MiXKOaH-
KiBCBKOTO KypCY
TPHUBHI JI0 A0yapa (3a
Micsip), %

8,11 0,12

0,41 0,61 1,00

JediunT mraTi>kHOTO
OanaHCy, MJTH JIOJ.
CHIA

-2774,36 0,20

0,34 0,40 0,60

[IporieHTHA cTaBKa Ha
MI>KOAHKIBCBKUX
omeparisnx, %

14,51 0,40

0,22 0,54 1,00

3ueninensss HEOK
(3a micsmp), %

1,99 0,53

0,16 0,59 0,60

ToprisensHul Oamanc
1o BBIL, %

-0,10 0,54

0,15 0,56 0,60

CKOpOUYEHHS eKCIIOPTY
(1o BiAMOBIAHOTO
MICSIIIS IOTIEPETHBOTO
poky), %

-3,76 0,68

0,10 0,56 0,41

3pocranns BBII (10
BIJITIOBITHOT'O KBapTAaIy)|
HOTIEPEJHBOTO POKY),
%

-5,33 0,72

0,08 0,57 0,60

[Ipupict inaexcy
[IOTC, %

2,36 0,90

0,03 0,42 0,20

oicepeno: po3paxyHku aBTopiB Ha ocHosi [18], [19], [20]

CriBCcTaBUBIIN pe3yiibTaTl 3a JBOMa Hi,I[XO,[[aMI/I,
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mobaunTy, MO HE O0OOB’S3KOBO IHAWKATOp, IO Ma€ HHU3BKE
cuiBBigHomeHHss N /S Hece wManmi BrpatH peryisropa. Jlo
npukiaxy Takuid ¢akrop sk 3HeniHeHHS PEOK mae HaiiOinbire
MIPOTHOCTHYHY 3[aTHICTh, mpoTe 3HadeHHs L(0,7)=0,62 Bkaszye Ha
HaMBHIII BTpaTH.

Crig 3a3Ha4UTH, 0 1HAUKATOPH, K1 XapaKTEPU3YIOTHCS CBOEIO
BHCOKOIO TIPOTHO3HOKO 37aTHICTIO, MPECTABIAIOTH OCHOBHI TPYIH
3MiH HaBefeHI Buie. Tak aedinMUT IUIATOKHOTO OanaHcy,
toprienpHuid Oanmanc no BBIL3ueninennss PEOKy BimoOpakaroTh
TOPTOBENFHY TO3UIIII0 YKpaiH! IO BiJHOIIEHHIO /0 30BHIIIHHOTO
cBity. Ii moripmenns € o HUM 3 NepeBICHUKIB PO3TOPTaHHS KPU3H
IJIATKHOTO OaJlaHCy.

Inma rpyma iHAMKATOpIB, A0 SKOI BXOIATH CKOPOYCHHS
MDKHapOJHUX pPE3epBiB Ta EKCIOPTYy, CBIAYUTH PO CTIHKICTh
KpaiHW Ta MOXJIMBICTh BUCTOSTH Il TUCKOM 30BHIIIHIX IIOKIB.
Pizke 3mmkeHHs 3a kBapran iHaekcy I[IOTC cBiguntume mpo
«TIeperpiBy» EKOHOMIKH.

Ha ocHOBi moporoBux 3HaueHb iHAWKATOpiB OyB BHBEICHUI
iHAEGKC, MO 1MOCTpyBaB HMOBIPHICTh HACTaHHS KpU3U B
KOHKpeTHHH wMicsamb. Bin OyB oTpumMaHWii B pe3ynbTaTi
BUKOPHCTAHHS CHTHAJBHOTO IMIX0My Ha OCHOBI (opmymu (9),
HaBeJleHWH Ha pucyHKy 3. baummMo, 1o 3HaueHHs iHAEKCY, IO
IPYHTYETBCSI HAa CUTHAJIIBHOMY MiJXOi, MOYaN0 Pi3KO 3pOCTaTH 3
kiHms 2007-ro poky Ta B TPYJHI JOCATIIO MEPIIOrO0 MaKCUMyMy —
30%. HaiiGinp WMOBIpHMM TEPiOAOM JIO HACTAHHA KPU3U CTaB
kinenp 2008-ro poky, Tozi 3HaueHHs iHmekcy cTpubHymu g0 70%.
Ctpubku MOXXHa MpOCHiAKyBaTH B HecTaOunbHI mepionm 3 2012-
2015 pp. Cumig 3ayBakKHTH, IO Ha JAHUH MOMEHT 3HAUYEHHS 1HACKCY
cTabinmizyBayiuch Ha piBHI 15%, 110 BKa3sye Ha cTayMii OOMIHHUH
KypcC MPOTATOM OCTaHHIX MICSAIIiB, 3MEHIICHHS TEMITiB 1HQIIALIT Ta
Brany noiituky HBY.

[Moni6uuit pesynbrar OyB OTpUMaHHN HA OCHOBI arperoBaHOrO
innexcy kpusu (10). Sk Bke 3a3HayaNoCh, NMPU BHUKOPHCTaHHI
METOAIB OWIHKWA JUIsi HEmepepBHOI 3MiHHOI Wel maxig €
e(EeKTHBHIIIMM. AJDKE BpaxyBaHHsS TaKWX PI3KHX MaJiHb MOXeE
3aBUIIYBaTH HeOe3NeKy Kpu3u W He BpaxOBYBaTH CTPYKTYPHI Ta
NOJITHYHI 3MiHHU. Pe3ynpTaT nogaBaHHs 3HAYEHb CyMYBaHHS PAIiB
HOPMOBAHUX 1HJIUKATOPIB, a HE TX CUTHANIB, HABEJCHUI Ha puC. 4.
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MMOBIPHICTb HAacTaHHA KPU3N

3a

3HaveHHAIHAeKcyNoNepemKeHHA

3a

3 pucyHka 4 BHUIHO, WO 3HAUEHHS AarperoBaHOrO 1HIEKCY
noyainy 3poctatd Takox Hanpukinui 2007-ro poxy, npote B YepBHi
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2008-ro chigysaB cmaa. B Tol ke 4yac 3HAUYCHHsS arperoBaHOTO
1H/IGKCY NOCATIIM Maibke mepenkpusoBoro crany y 2012 poui, mo
00’€KTUBHO BiJOOpaXkajo iCHYIOUy 3arpo3y KpH3H ILIaTiXHOTO
Oanancy. A B 2014 porii JOCSTIM KPUTUYHOTO 3HAYEHHS, 10 OYIIO
OIU3BKUM JI0 CTaHy MIKOBOTO Kpr30Boro craHosuia B 2008 porii.

BucnoBku. VY poboti Oyno po3riasHyTO Ta BHKOHAHO
y3araJbHEHHS TEOPETUYHHMX MOJENeil KpH3W IUIATKHOTO OanaHcy
Kpalux IOCHIJHHUKIB CBITY, OOCTiIKEHO HAHOImbII edeKTUBHI
crnoco0M MOZETIOBaHHS KpU3M B YKpaiHi Ta 3ampornoHOBaHUIA
CUTHAJIBHUHA METOA, IO MOXKHA BB@KATH IPIOPUTETHUM cepel
ITIIXOIIB IO TIepea0adeHHs HeCTa0lIbHOCTI B YKpaiHi.

[lepeBaroro maHoro MeETOAy € THYYKICTh, MOXKIIHBICTh
BpaxyBaTH OCTaHHI CTPYKTYpHI Ta MONITHYHI 3MiHU IS
KOPHUT'YBaHHSI KPUTHYHUX TIOPOTOBUX 3Ha4YeHb. BiH 1a€ MOXKIHMBICTD
(hopmaizarii cTaHy MIaTi>KHOTO OajlaHCY OOYMCIEHHSIM 3BEIEHOTO
iH/IGKCY TIOTIEpEeIDKCHHSI KpPH3H 3 PIBHOMIPHHM BpaxyBaHHIM
KO)KHOTO 3 1HJUKATOpiB, IO € e(QEeKTHBHUM METOJOM B
MIPOTHO3YBaHHI. A HEJOJIKOM € HasBHICTH JIOJ «XUOHUX CHTHAIIB)»
Ta HEMOXXJIMBICTh BpaxyBaHHA «iH(IKYBaHHS» 31 CTOPOHH KpaiH-
nmapTHEPiB.

B MaitOyTHROMY CTOITh TUTaHHA, IKUM YHHOM MOKHA OyIo O
MOETHATH B3a€MO3AICKHICTE YKpaiHM Bil MaKpOEKOHOMIYHOI
cutyanii 1l KpaiH-IapTHEPIB Ta MOXJIMBICTH (QopMaiizallii Takoro
3B’SI3KY 3@ JIOTIOMOTH 1HJTUKATOPIB.

Ha manmii MmomeHT cutyaris B YKpaiHi cTabimizyBayiace, 110
MIATBEPDKYE 1 TUHAMIKA 1HAEKCY BaJIOTHOIO THCKY W 3BEICHUX
1H/IEKCIB Tonepe/KeHHs. BaoTHII pU3KMK 3HAYHO CKOPOTHBCS B
nopiBHsAHHI 3 TpymHeM 2015-ro poky, TOKa3HHKH YHCTHX
MIDKHAPOJHUX PE3epBIB BKa3ylOTh HAa TMOCTIHHY TO3UTHBHY
nuHaMmiky 3 kBiTHS 2016-ro poky. 3aranom MiXKHapOAHI pe3epBU
BHUpOCTH 32 pik Ha 16% 3aBnsku 30BHIIIHBOMY iHBecTyBaHHIO. Lle
Hajalo0 MOXIUBICTE YKpaini mepeiitu 3 kmacy CCCno B- 3a
peituarom Fitch.

IIpote, y pasi mnpunuHeHHs cmiBnpaui 3 MB® MoxyTh
BUHUKHYTH CYTTEBI PU3UKH MOYATKY JecTadii3aliifHuX MpOIECiB.
HaxonuuenHs gepskaBHOro 0opry 30UThIIMIO O HABaHTAXKEHHS Ha
nepkaBHUI Oroyker. HecrilikicTh (DiHAHCOBOTO pUHKY Ta Kpu3a
JMKBIZHOCTI y KOMEpUiHHMX OaHKax WiABUIIYE KHMOBIpHICTH
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HacTaHHS KPU3H.

Tomy monitnka HBY moBuHHa BKIIFOYATH Taki 3aXOIH IIOJ0
MiHiMi3alii 3arpo3u: MiATPUMKa OOCATIB MKHApOAHUX PE3epBiB,
cTabii3allis HalllOHAIBHOI BaJIIOTH Ta OaHKIBCHKOI CUCTEMU.
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PO3Aln 2
PU3NK-MEHEXKMEHT TA BE3MNEKONOrIA
IHHOBALIMHOI EKOHOMIKWU

2.1. CI/ITYAIIIE/'IHE"YHPABJIIHHH HOEHTPOM
IHOOPMANIMHOI BE3IIEKHA

B crarti posrmaHyTO 3amady CHUTYalifHOTO ympaBiliHHS
IeHTpoM iHdopmariitnoi Oe3rmeky Ha OCHOBI TEOpil MPEICHACHTIB
(Case Based Reasoning, CBR). Busnaueno, mo meroaosoris CBR
€ MiOX0oAOM, MO0 JO3BOJISIE  BUPINIUTH  HOBY  3ajaudy,
BHKOPHCTOBYIOUM a00 aJanTylO4yW DIlIeHHS BXKE BIIOMOI 3aaadi.
Bunpnkarodi 3 miIMHOM 4acy cuTyamii ¥ iXHI METOAW BUPIICHHS
30epiraloThcsl B CHeLiainbHIM 0a3i mpeueacHTiB. Koin BuHHKaE
HOBa CHUTYyallis B 0a3i MpereneHTiB 3HaXOASITh CXO0XKY CHTYAIlio i
MeTO/I 11 BUPILIEHHS afanTy€eThCs A0 CUTYAIIil, [0 PO3TIISIIAETHCS.

B crarri HaBenmeHa — UmrocTparis  peamizaiii - Mozeni
curyauniiiHoro ynpasiinasa y Llentpi indopmaniitnoi 6e3neku (IB),
a TaKOoXX KOHTPOJBHUH MPUKIAN B3a€MOAIi JOMEHYy Oe3NeKH Ta
Hentpy 3 BupimieHHIO cHTyanii iHIOHAEHTY. B cBoro uepry, me
JIO3BOJIVJIO BHJIUIMTH HACTYIHI MpoOJieMH: HEOOXiMHICTh poboTn
JIOCBITYEHNUX EKCIEPTiB 3 ynpaBiiHHA iHImIeHTamu |b B momeHax
0e3MneKy; pU3UK MPUHHATTS MOMIIIKOBOTO PIlICHHS MTPH yIPaBIiHHI
inmuaenTom  Ib;  BiACYTHICTH  IEHTPAi30BaHOTO  JiKepesa
CTaTUCTHKH 3a iHIuaeHTamu 1b.

KamouoBi cioBa: Teopis TmpeneHneHTIB, iH(opMariiHa
Oe3rmeka, 0a3a NpeleHAeHTIB, CUTYaIliiiHEe YIpaBIiHHS.

Beryn. YV cdepi ynpasiinHs iHpopMauiiHOWO Oe3neKoro, e
BO)XJIMBOIO CKJIAJIOBOIO € IIBHIKICTH Ta aJEeKBAaTHICTh peakuii Ha
MOCTIHHO  BUHMKAIOUl  3arpo3d  iHGOpMAaIiHHOTO 00 €KTY,
PO3TIIANAETHCS 30aTHICTh BUKOPUCTAHHS CUTYalliHOTO MiAXOIY 110
il kepyBanHs. [lpu 3acTocyBaHHI cHUTyalifiHOrO MigXOmy [0
yrpaBiiHHS iHQopMaliiiHOW Oe3NeKor opraHizamii 3rigHo 3 ii
MOJIITUKOIO 3MIMCHIOETHCS MOHITOPHHT 1H(OpMAIIHHOT Oe3meKu
(IB). 3a mONMOMOTOK MOHITOPHHTY BilOYBa€eThCS  MPOIIEC
MOCTIHOTO crocTepexeHHs 3a nofismu [b 3 MeToro cBo€dacHOro
BUSIBJIGHHS Ta pearyBaHHs Ha Ti 3 HUX, SIKi TpU3BesM 200 MOXYTh
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MIPU3BECTH 10 peanizalii 3arpo3s Ib.

Posrnspatoun cuTyauniiiHe yOpaBiiHHS SIK METOZ YHpaBIIiHHS
CKJIQJIHUMU TEXHIYHMUMH 1 OpTaHi3alliiHUMH CHCTeMaMH, Ha
MPAKTHUIl BUKOPHCTOBYIOTHCS: a)IOTIKO-JIHTBICTHYHI MOMENi st
piBHS TIpEeICTaBICHHS 3HAHb NMPO O0'€KT ympaBiiHHS 1 crocoOu
yhnpaBiiHHs HHAM; ©) MOJeNi HaBYaHHS B SIKOCTI OCHOBHHUX
mpoteAyp mpu MoOymOoBI TpOIEnyp YIPaBIiHHA TOTOYHUMH
CUTyaIliIMH, B) MOJENi MAEMyKTHBHUX CHCTEM Ui TOOYyIOBH
0araTokpokoBUX pimeHb. OgHUM i3 eQeKTHBHUX 3aco0iB, SKUH
3ajJydae 3aIpONOHOBaHI MOJENI B 3arajbHUI MPOLIEC AOCIiIKEeHHS,
€ BUKOPHUCTAHHS €JIEMEHTIB TEOPii MpeIeeHTIB.

3 PpO3BUTKOM TeOpii CHTyal[iiHOTO YIPaBIiHHA MPaKTHKA
mokaszajia, MO0 TPpd BHHUKHEHHI HOBOI NpOOJIeMHOI cHTyamil
JOLTFHO BUKOPHUCTOBYBAaTM METOXI MIpKyBaHb Ha OCHOBI
nperenentis (Case Based Reasoning, CBR).

Meton CBR BuHUK 3 JOCHTIIKEHb B KOTHITUBHIN HAYII, 1 TEpII 3a
BCE€, B JIOCII/DKCHHsX 3 auHaMiuHoi mam'sti Pomkepa Illenka [1] i
Hioro y4HiB B €IbCEKOMY YHIBEpCHTETI. byno BCTaHOBIIEHO, IO JFOIH
3a3BMYail BHUPILIYIOTH MPOOJEMHU, CIHMPAlOYMCh Ha CBIM HOMepenHii
JOCBiJI, MaM'siITaloud, SIK BOHM BUpIIIyBaJdW TOMiOHI mpoOiemMu B
murynoMy. Metomomnoris CBR € migxomoMm, o JT03BOJISE BUPIIIATH
HOBY 33/1a4y, BAKOPHUCTOBYIOUHX 200 aJanTy04H PIillleHHs BXKe BiZJOMOT
3anadi. Po3ymiHHS yHIBEpCAIBHOCTI 1 MIMPOKUX MOMKJIMBOCTEH 1ILOTO
MIXOMy TPU3BENO 10 CTBOPEHHS 1 IIBUIKOTO PO3BHUTKY Teopil
nperiesieHTiB [2].

Cythicte Metomosiorii  CBR  mossirae B HacTyIHOMY.
[IpereieHT € Mapor0 «CUTYAIlis» Ta «METOJ PIllICHHS». BuHukaroui
3 TUIMHOM Yacy CHTYaIlii i iXHI METOAM BUPIIICHHAS 30€piraroThcs B
cnernianbHii 0a3i npeneaeHTis. Konu BUHMKae HOBa cutyailisi B 0asi
MPELEACHTIB 3HAXOIATh CXOXY CHUTYyaIlil0 1 METOJ il BUpILICHHS
aJanTyeThCs A0 CUTYAIIil, 0 PO3TIISIIAETHCS.

Mertonomnoris CBR 3nilicHIO€TbCS Yy BHIVISII  IUKIIYHOT
MPOIIEeTypH, IO CKIAJAETHC 3 TAKUX YOTHPHOX TPOIIECIB, SKi IIe
Ha3uBalOThes «4Re-mipouecu» (puc. 1):

1) Retrieve: momyk CX0XOoro MpeneAeHTy Uil KOHKPETHOTO
IHIUJICHTY;

2) Reuse: 3actocyBaHHS METOLYy pIlIEHHS TIPEIEASHTY 0
KOHKPETHO1 CHTYalii;
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3) Revise: mepeBipka OTPHMAaHOrO pIllleHHS 1 ajarTaris
pilIeHHs pHu HEOOXiAHOCTI;

4) Retain: 30epexeHHs OTPUMAHOrO pilleHHs B 0asi
MPEIEeCHTIB IS MOJAIBIIOT0 BUKOPUCTAHHS.

Hopa 3ayaua

| pemmmreemee
[Tpeuennentn I

bibmiotexa npeueHeHTIB

RETAIN
REUSE

[ependauysane

[liiicHe pimenHs .
REVISE piIIeHHS

Puc. 1. Huxuivni npouenypu «4Re-npouecn»
Horcepeno: [1]

Jlo mepeBar MipKyBaHb Ha OCHOBI MPEIEACHTIB MOXHA
BiJIHECTH HACTYITHI aCTIEKTH:

- MOXIIMBICTH 0O€3MocepeHh0 BUKOPHUCTOBYBATH JOCBIT,
HAKOMWYEHUI CUCTeMOI0 0e3 IHTCHCUBHOTO 3ally4eHHsl eKClepTa B
Till 9 1HIIIH PEeAMETHOT 00JacTi;

- CHPOMOXHICTh CKOPOYEHHS 4Yacy TOIIYKYy BHPIMICHHS
MOCTABJICHOTO 3aBAaHHS 32 paXyHOK BUKOPHCTaHHS BXKE HAsSBHOTO
PILICHHS JUIsl TAKOTO 3aBJIAHHS;

- iCHye 37aTHICTP BHUKJIIOYUTH TIOBTOPHE OTPUMAaHHS
MOMUJIKOBOT'O PILLICHHS;

- BIACYTHA HEOOXIJHICT, IIOBHOI'O Ta IOIIMOJIEHOTO
PO3IIIALY 3HaHb PO KOHKPETHY NPEeIMETHY 00J1acTh.

3BOPOTHIH 3B'A30K, SIKM BUHUKAE MIPU 30€peKEHH] pillieHb s
HOBHX TmpobneM, o3Hauae, mo CBR-meTom 3a cyrtHIicCTIO €
«CaMOHABYAIIBHOIO»  TEXHOJIOTI€0,  3aBISIKK  4oMy  poOoui
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XapaKTEpPUCTUKH KOXHOI 0a3W TpeleneHTiB 3 dYacoM ¢
HAKOMUYEHHSIM JOCBiAy Oe3nepepBHO MOMIMIIYIOTHCS.

Ockinbku Metonosoris CBR 3acrocoByBasiacs i mokasana
TapHi pe3ynbTaTH B NPEAMETHHX 00JacTax Uil Kiacudikarii,
JIarHOCTHKHY, TPOTHO3YBAHHS, ITUTAHYBAHHSA 1 MPOEKTYBaHHSA, TO il
3aITy4eHHs B JOCTI[DKEHHI ~ PI3HOMaHITHHX  HampsMmax
inpopmartifinoi Oe3mekd, OCOONMBO TIPH  OINIHKH  PHU3HKIB,
BUSIBIICHHS BTOPTHEHb, aHANi3y CTaHy MepekeBoi Oe3mekw Ta
IHIINX AaclMeKTiB, JO3BOJUTH MPUHHATH 3BaXKECHE YIMPaBIiHCHKE
pitieHHs.

IlocranoBka 3amaui. Hexait B llentpi Iadopmariitaoi
Oe3meku MiANpUEMCTBAa 30MpArOThCs JaHiI 3 yCiX JIOMEHIB Ta
OpoBOAUTHCA  iX  aHamiz. 30ip JgaHMx  BimOyBaeThcs 3
BUKOPHUCTAHHSAM €JIEKTPOHHOI MOIITH Ta iHIIUX CEPBiCiB, IIIAXOM
OTPUMAaHHS ENEeKTPOHHUX IUCTIB BiJl agMiHICTpaTOpiB JOMEHIB
0e3MeKH, sIKi MICTATh 3asBKY 3 BIJOMOCTSIMH PO IHITUJICHT.

Iadopmanis, sky HEoOXigHO HagaTH JOMEHY Yy 3BOPOTHIH
3asBIIi Ma€ TaKy CTPYKTYpy: HACHiIK{ IHIOUICHTY; MOXKIUBHUI
piBeHb 30WTKIB; ciyk0a pearyBaHHs, 10 SKOI HEOOXiIHO
3BEPHYTHCh; Jii 3 JIKBiJamii HACHIJIKIB, €Tam¥ PO3CiayBaHHSI
IHIUICHTY; (akTUYHUH dYac OOpOOKM IHIUACHTY; Hii I
MONIepEe/DKEHHsT  IHIUJICHTY; KOMEHTapi KOMaHIU pearyBaHHS
Hentpy Ib.

Peanizauis mocraBienoi 3agaui. Ilepmmii kpokom y
BHpIIIEHH]I TMOCTaBJICHOI 3aj]adi € po3po0Ka OHTOJIOTII — TpoIecy
dopmaizariii o0sacti 3HaHp npo iHHMaeHTH 1B 3a momomororo
KOHIICTITYJIbHOI CXeMH; BU3HAYEHHsI TEPMiHIB MPeIMETHOI 00JacTi
Ta BITHOCHH MiXX HAMH.

ETanu po3poOku OHTOJIOTI:

1. Bu3HaueHHs KaciB;

2. Opranizauis iepapxii kiacis;

3. BuznaueHHs aTpuOyTiB Ta BIacTHBOCTEH KIaciB;

4. BusHayeHHs IHIWBIJIB Ta NMPU3HAYCHHS iX aTpuOyTaMm Ta
BJIACTUBOCTSIM KOHKPETHHUX 3HAYEHb.

Jiiss po3poOKM OHTONOTIT MPOMOHYEThCs penakTop Protege
(Bepcisi: 3.4.) - BIAKpUTHH PEAaKTOP OHTOJOTIH i (PpeiMBOpPK st
moOy10BHu 0a3 3HAHB.

OnuiieMo npoiiec CTBOPEHHs OHTOJIOTIT B Protege 3.4.
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Otxe, HaM HEOOXiTHO CTBOpHUTU 0a3y 3HAHB MPEIEACHTIB, Je
OJTHUM TIPELCACHTOM € JiaHi MpO OJWH IHIUACHT iH(OopMaIiiHOT
Oe3mnexu.

Hns cymepkiacy owl: Thing croBproemo Tpu HemepecidHi
I AKIIACH BEPXHBOTO piBHA (pHC. 2.).

DeE LtBE wmd ¢dO HEE A>

[ @ Metautta(Ontolngy 1432658548 owl) | ) OWLOsses | B Properties | 4 Individuals | = Forms
4

For Project: @ InformationSecurity For Class: |hﬂp:ﬁwww.owl-ontologies‘comJ‘Ontologﬂ 432

Asserted Hierarchy & tg{} £ \HD ‘j ‘Eﬁ Q’ LE} i
ol Thing Property |
CER_CASE rdfs comment
CBR_DESCRIPTICN
CBR_INDEX

Puc. 2. Ilinknacu BEpXHBOTO PiBHSA

3amponoHoBaHa CTPYKTypa HEOOXifHA Ui BHKOHAHHS
3aBianHHs y mnporpamHomy mpoaykti jColibri. Jlo miakmacis
BEPXHBOT'O PIBHS CJIiJI BITHECTH:

a) CBR_CASE - kiac, 1o MiCTUTh €K3eMILIAPH MPETEC/ICHTIB;

0) CBR_DESCRIPTION - kinac, o onrcye 0OMexXeHHS,

B) CBR_INDEX - xnac, sxkuii Bkiouae B cebe mapamerpH
MPELICICHTIR.

Ha BepxHBOMY piBHI KOHIICTITH HE MEPETHHAIOTHCS, TOOTO €
HETIepECIYHUMH KJIACAMH.

Knacu CBR_DESCRIPTION i CBR_CASE wmatoth B SKOCTI
migknacy Hamanaka - [Hnuaent Ib - mBa kiacH iZICHTHYHHX OJWUH
onHomy. Iligxnac Inuuaent Ib kmacy CBR_CASE 30epirae B co6i
caMmi TpereIeHTH.

Hns xnacy CBR_INDEX ctBopeHo nBa mimKiacy-Halmajka
(puc. 3.):

1) Atpulbyru;

2) PitreHHs.
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[ @ Metadeta(Ontology1432658545. 0wl | () OWlClasses | B Properties | 4% Incliv
4
L
For Project: @ InformationSecurity For Class: | " ovl-ontologies
a (Ap) o B
Asserted Hierarchy W L £ (B2 ‘j 'j 5 -
ol Thing Property |
v CBR_CASE rofz comment
IHuaeHT B
v CER_DESCRIPTICN
IHWaeHT _IB
v CBR_INDEX P
ATprGyTH or W%
PiweHHA
owl: Thing

Puc.3. [ligkmacu kiaciB BEpXHBOTO PiBHA

Knac ArpuOyTH MICTHTh MiAKIACH, SKi BIJOBIAIOTh
napaMeTpam Ta XapakTepusyroTs innuaeHr Ib (puc. 5.):

1) a_Tun_iHummeHry;

2) 6 Mexani3m_peairizailii;

3) B_I'pynma_mianpueMcTs;

4) r_AKTHBH_IIiji_3arpo30io;

5)
n_Enementn_indopmaniiiHoi iHQpacTpyKTypH MiJ_3arpo3o01o;

6) e Knac indopmarii_mia_3arpo3oro;

7) x_IlopymieHa BiacTUBICTh iH(OpMaIIii;

8) 3 JI)xepemno 3arposu;

9) k_Kinbkicth Jukepen 3arpo3_Ib;

10) n_Tun_jkepena_3arposw;

11) m_Kareropisi_nepcoHany JpKepenia_3arpo3u.

Kmac Pimensss MICTUTH, MMAKIACH, M0 BiANOBIZAIOTH
napamerpaM, SIKi XapakTepH3yIOThb HACHIIKWM Ta Iii 3 JiKBimamii
HaciakiB iHaeHty Ib (puc. 4.):

1) a Hacmiakwu;

2) 6 MoxnuBuii_piBeHb 30HMTKIB;

3) B_Cuyx0a_pearyBaHHS;

4) r il mo JikBijamii HaciJIKiB;

5) n_Etanu_po3ciigyBaHHS IHIMICHTY;
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6) e dakTUuHU wac 0OPOOKH IHIMIEHTY;
7) x_Jlii_ s monepe/pKeHHS IHIMACHTY.

For Project: 4 InformationSecurity

L pEF

Asserted Hierarchy ¢ (Be)

v ATRHEYTH

[ »

a_THN_HUMAEHTY
G_hexanizr_peanizagi
B _lpyna_nignpe1encT B
r_AKTHEW_NiL_33Mmoso —
A,_EnemeHTI_HhopmMauisHoi_HGRac TRy Ty pI_Nif_5a oo
£_knac_iHdopmai_nig_samposon

#_M0py WeHa_BNacTUEICTE_HdopraLyi
3_epeno_sarposu

K_KinekicTe_fxepen_samasu_lB

N_THN_Repens_zarosm

m_KaTeropia_nepcoHany _iepensa_sarposm
v PiwenHHa

a_Hacnigki

B _Mosniei_piseHe_s8uTHE

B_Cnyx0a_pearysaHHA

r_Ji_no_nikeigawi_Hacnigkie

8_ETanW_poschigysaHHA_iHUMAEHTY

& _Mak TMYHMIA_Yac_oSpodku_iHugeHTYy

-

#_Ii_nna_nonepepxedHa_iHUMgeHTY

Puc. 4. Ilinknacu knaciB AtpuOyTtu Ta PimmeHHs

BukopucrtoByroun BKJIAJIKY Properties BU3HAUYUMO
BJIACTMBOCTI, SIKI MaTHMM€ KOXEH IHIWBIA - IPEIEICHT.
BrnactuBocreit crinbku k, ckinbku 1 knaciB y CBR_INDEX (puc.
5). Ile mapaMeTpu KOXXHOi KOHKPETHOI CHTyallii-iHIMACHTY Ta ii
pitieHHs.
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For Project: @ InformationSecurity

[(Object | Datatype | Annotation | An |

[l Object properties ﬁ .Eé
V[ OsHak_ATPubyTI

[ a_CsHakE_THN_HUMEHTY

[ 6_CzHakm_Mexanizn_peanizaui

[ & _OsHakW_Mpyna_NignpuemcTs

[ r_QsHakk_AKTHEM_NIL_3aposomn

[ p,_COsHakM_EnsmeHTH_iHb OpraRHOT_iHpREc TRyETyRM

[l =_OsHaku_Knac_iHgoprayni_nis_s&nosomn

[ #_OsHaky_Nopy weHa_BNacTWEBICTE_iHgopraui

[l 5_OsHakkW_Jxepeno_samosd

[ & _OsHakk_KinekicTe _ikepen_samasK_|5

[ n_CzHakn_THN_gepena_sanios9

[l ra_OsHakK_KaTermopia_nepcoHany _Axepens_sanosH
¥ [ OsHakK_PiweHHA

[ =_O3Hakk_HacnigkM

[ 6_CsHakm_hMoxnmEnsR_piseHe_s0MTkIB

[ & _OsHakk_Cnywba_pearyBaHHA

[ r_OsHakm_0ii_no_nikEigauwi_ Hacnigkis

[ p,_OsHakW_ETanm_paschify BaHHA_IHLALEHTY

[ &_OsHakM_PakTUHMA_Uac_oSpobkk_iHugeHTy

[ +_OsHakk_Aii_pna_nonepesserHa_iHUMBeHTY

Puc. 5. BmactuBocTi iHAMBINIB - TIPEIEACHTIB

CTBOPHMMO CIHCOK MOXJIMBHX 3HAY€Hb JUI1 KOXKHOIO
KJ1aCy/BiIacTHBOCTI (puc. 6).

For Project: @ InformationSecurity For Class: #_[MopyweHs_ENacTHEICTE_iHdopmawji

Class Hierarchy Aszerted | Inferred |

L g CBR_CASE

IC

Asserted Instances > ¥ ¢ X ¢

v () CBR_DESCRIPTION — || BocTynkicTs
IHyagenT _IE (300 & KondigeHujiicTe
v ) CBR_INDEX @ LinichicTe

v ATRAEYTI
a_Tun_iHuppeHTy (5]
G_MexaHizm_peanizagji (46
E_Mpyna_nignpremcts (7]
r_AKTHEW_NiL_3amposon (5]

1_EnemeHTy_iHbopmaLiitHol_iHbpacTpykTypm_nig,_|
e_Knac_iHbopmaui_nig_samoson (5]

#_MopyweHs_EnacTHEICTE_iHhopmawi (5]

s_Jwepeno_samposk (2]

Puc. 6. 3HadyenHs migkacy
«x_Ilopymena BnactuBicTb iH(opMarii»
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Ha sxmammi Individuals, mis KoXHOTO mifKiacy Kiacis
Atpubytn Ta Pimenns 3 CBR_INDEX 3anoBHIOEMO MOXIHUBI
3HAUCHHS JUIsl KOYKHOTO KJIACcy/BIAaCTUBOCTI.

Tak, HanTpuKJIaJ, Kjac

*K_Ilopymena BmacTuBiCTh iH(OpMAIlii MOXKe TPUHAMATH TaKi
BJIACTUBOCTI:

1) IlimicHicTs,

2) JloCTymHICTB;

3) KoudineHiitHicTb.

[Nepenik 3Ha4eHb UIsI KOKHOTO MiJKIacy KiaciB ATpuOyTu Ta
Pimenns naBeneno B Tabmumi 1.

Tabmuus 1
3HavyeHHs miaKIaciB KJIaciB «KATpuOyTH» Ta «PileHHsD
Ne Haza 3navenns
nIKIACcy
Kac: Arpnbym

1 | a Tun jmwn | DDos-araxa, Phishing, Hecarkiiiorosarmii_octyr,
EHTY TlepeBvimienrst noBHOBaKeHS, [ Taxpaiictso, LLmiryHeTso,
HenGarticts criBpoOITHAKIB, 3arpo3i MPUPOIHOTO TIOXOMKSHHS

2 | 6 Mexandm | DDoS araxit #Ha DNS-cepeeprr, HT TP-qutyz, ICMP-ttyz, UDP-
peaiartii duryz, SYN-uys,

Sapaxenrst AC Bipycamu,

Borrer, Malware,

MacoBi po3CITIKA_EIEKTPOHHIX JIVICTIB,

MacoBi POCHIKA_OCOOMCTVIX TIOB|IOMIICHb B MEYKAX_CCPBICY,
Sapakerrst iMmosarrx_[P-

NPOTOKOJTIB__ BIPYCaMy a00  IIKIFTHBAMM_TTPOIPAMAME,
DarbcrhikyBaHHS TPOTOKOTB_MaPIIIPY TH3ALT,
Tepexorviertst IP-poToKOmiB_ HITIOTO a0OHEHTa,
[Mimvina_annx IP-

TPOTOKOMIB _ Yepe3_BpaMBocTl MpotokoriB_creky TCP/IP,
HCJ1 110 cepsiciB mieperiadi JaHVX,

Posginka_IP-poTokoris,

HecanxitioBase KormroBaHHs iH(opmart,

iy niepootay,

IanTK_TIEpCOHATY,

Oisrare pyiHyBaHEsT eFIB_iH(. THbpacTpyKTypH,
Mommixargist TexHMHOL iH(opmarti,

HC]J1 HeaBroprBoBaHix ocio,
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3HaueHHs

HCJ1, aBroprsoBaanx _ocio,

Kpanpkia eneventy ind. iHdpactpykTypH,
Kpanpkia Hocis irbopmatti,

BuBenenns 3 nany iHpopMaLiifHO-TeeKOMYHIKALTHHOI CHCTEMH,
Brpara KiHIIEBOIO MPHCTPOEO KOPHCTYBaYa,

Brpara Hocist_iHbopmarTi,

Posrororen st arprOyTiB poBMEKYBAHHS. JIOCTYILY,

Bipara aipuOyris posvekyBankst J0CTyry (IS, KB 1k
thpyBaris),

Brikparierst atprOyTiB_pOSME/KYBAHES JOCTILY,

HenaBMricHe TIOMKOIDKEHHS efleMeHTB_iH(. HpaCTpyKTypHL,
HarmricHe TOIMKOIMKEHHS eTeMeHTIB H(. TH(pacTpyKTypy,
TToMIIKN CHCTMHOTO aIMIHICTpaTopa Y 3MiHI KOH(Irypa,
Tomrky_anmiHICTpaTopa Oe3ieky TpY TPYBHAYCHHI TPAB JIOCTY
1y,

Tommker po3poOHKKiB Tipu pospodr 113,
310umHHI [Tl TIePCOHATTY,

TomwkoBi il TiepooHay,

Binmosa B podoti_BeG-cepeepy,

Binmora B podori XML-ceprepy,

Bimvosa B poGoTi_cepBepy 0a3 JaHIX,

BuBerieHHs 3 Jiaty OnepaltifiHoOL CHCTeMH,

Tomrore xoH(Iryparti,

Tomrpoike MapIpyTvzarti,

Toxexa, [oiHp, 3eMerpyc, TexHoreHHa. aBapist

B I'pyna_rizg
TIPUEMCTB

JeprkagHi Ta KOMyHATEHI CTPYKTYPH,

TpompicioBicTs i BApOOHAITTBO, TOPHRI. i ToCTyIy,
Tparcriopr Ta 38530k, OcBita Ta_KysbTypa, OX0poHa. 370poB’s,
DIHAHCOBI YCTAHORH

]I 3arposok0

BripoOHuHi_ocHOBHI 330001, HeBHpOOHIHI OCHOBHI 3a000H,
Oinarcosi_axtvipr, O0’eKTH HTReKTYaTHHOI RiacHoCT , ToBapHO-
MarepiaibHi 3anack

1 Enemenm

ol_Hppactpy
KTypH TIT_3a
TPO30r0

Anaparse_3a0e3riedensst, [ Iporpavbe 3a0e3riedeH s,

Enemernm nokansHol Mepexxi, Enemermi KopriopatviBHOI Mepeskd,
Enemermi 30BHimHb0i Mepexxi, Hoci ivdopmarti, IHdopmarts,
Ceprep, Cucremi_pecypert, OOUHCITEOBATBHA CHCTEMA

e Kimac indo
pMaLLi 1z 3a

JeprapHa TaemaMLsL, KoMepriiita TaemHILIL,
Kondinexmiiina isopmartis, Indopmarist BHYIPIIHEOIO o0y,
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Ne Hazga 3HaueHHs
mimIacy
IPO30K0 TepoorankHi maxi KieHTiB, Binkprma iHdopmarts, [ lepoorarnsHi
JigHI_ CTIBPOOITHHKIB
7 | x Iopymen | KondinerrgiicTs,
a BIacBicTs | LpTicHicTs,
_irchopmarii | [locryrmicrs
8 | 3 Jbxepernio 3 | 30BHIlIHiA,
arposu Bry1pitnmiii
9 | k Kimkicts | Omim,
Jpkepent zarp | Bimbine omHoro
a3 Ib
10 | 1 Tum mpxep | Tlepcosan mimipreMcTBa, 30BHIIHE NPUPOITHE CCPCIOBHIIIE,
e sarposd | [IpencTaBHIKK CTOPOHHIX OpraHBarlid (KOHKYPCHIH),
[pencraBHvKY CTOPOHHIX OpraHiaiiii (NapTHepH),
TpencTapHrKY CTOPOHHIX OpraHBamii (rocepeHike), KitieHTv,
Kprviranesi_ cipykrypu, Xaxep, I Iporpamee 3a0e3riedeH s,
AnaptHo-TIporpavHi._Komrmieker, Hesinomo
11 | m Kareropiss | Ammirictpatop crctemu, AnviHictparop _Oesriexa, lepooran IT-
TiepooHaTy 1 | Bimauty, [lepooran cmyx6u 15, KepiBHIKII POMDKHIX JIAHOK,
xepera arpo | TOIvieremxvieHT, TeXHMAMIA TiepcoHaT,
31 ObcyroByroumii_tiepoorart, I Tepooran (yHKIHOHATHEHOIO BiIiTY,
Bincyrsst
Kiac: Pinennst
1 | a Hacmmwr | MarepianmeHi 30mmie, 30MTKH_peryTarii KOMITAHIL,
Topyrmerss_3axony, [ Tpoctoi_cepgicis, BimvoBi cepBiciB,
Topy1ieH s HENIOTOPKAHHOCTI TPHBATHOTO YKUTTS KITEHTIB,
Kpanpkia ocodricroct , Kpaypkia HTeIeKTyabHOI BIACHOCT],
3arposu_370pOB’t0, 3HIDKEHHSL aKLIOHEPHOI BApTOCT],
CymoBi_nporiecu
2 | 6 Moxmea | 30umku BincyrHi, Hsbkuid piserb, CeperHii piBcHb,
1 piBeHb 301 | Bucokuit piBerb, HerpriycviMo BHCOKMIA DIBEH.
TKIB
3 | B.CiyxGa p | Cyida IT, CyxGa Ib, Bimiin xapis, FOpumrna cnyita,
CaryBAHHS Cryx0a_0esrexu, bisrec-merempxepy, TOI-MeHemKMeHT,
Cryx0a._3B53KIB_3 TPOMAICEKICTEO, [ I[paBOOXOpOHHI_OpraHy,
Croponsst_oprariarist 3 Poscrinysanrst iHpeHTB b,
Iposaiinep nocayr Inreprer
4 | r Jii no mx | BriokyBaHHs araxw,
Binamii Hacy | Peectpartiss DoS-araxv i1t omaniBoro aymry,
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3HaueHHs

OMOBIITICHHS. CIIBPOOITHVKIB TIPO_THIATICHT,

BinHoRICHHS J1AHVX,

Horam inpopmartiro_B armacpittiHrosi (utsTpr Gpay3epis,
3mina_mapametpiB_korpiryparti 113 kommonert AC,
3MiHA_KOH(ITyparii_MmporpaMHo-arapatHix_3aco0iB PC,
3mita_a1prOyTiB JI0CTyIly KOPHCTYBa'ia,
BeraHoBa 4HCiio «HAIBBIIKPHTVX) 3€/IHAHD,
[impaxysam KUTHKICTH TiyoueHs Ha 80 Topr,
TMinpaxysam_KitsKicTs_nporieciB Apache,
Tomermicst crmcok IP-apec,

TMpoBecTy aHAT3 TMAKETIB 33 JIONOMOIOI0_KomanM_topdump,
Crutyn _Se/HaHISL B MapIIpyTVBaTopL,

3aMiHa TIOMKOKeHNX eIFTIB iH(. [HbpactpyKTypH,
Binsorrerss_HpopMarti 3 pe3epBHIX KOTTH,

TNonami 3asBy B MITMitO Mpo_BIpary,

Tonamni 3asBy B MUTILIIO MPO_KPAIDKKY,

Tonam 3asBy B MUTIO PO ITIAXPAICTBO,

PeMOHT TOIMIKOTHKEHOTO OQNIaTHAHHS,

3aMiHa TOMIKOIPKCHOTO OOIATTHAHHS

1 Erarm po3
CITTyBAHHS 1
HLJJIEHTY

3BepHEHHS JI0 TPABOOXOPOHHKX_OpraHiB,
3BepHEHHS! JI0 CTOPOHHEOI opraHBaiii 3 PoscrimyBaHHs HImeHT
B IB,

Tosinomersst nipo_irrwneHt o CERT_UA,

30ip CRim4eHb HIMICHTY YTl TIANCPOBUX JIOKYMEHTIB, 30epiraeM
OpHINHAT 3 3AMKCcAMHA PO 0000y, SIKA 3HANIIDIA JIOKYMCHT,

30ip CRiM4eHb HIMICHTY YTl TIANCPOBUX JIOKYMEHTIB, 30epiraeM
OpUINHAT 3 3MMCAMH PO MICIIe, Jie JIOKYMCHT OyB BSIRIICHVIA,
30ip CBiMUEHb IHIICHTY YTl MANCPOBUX JIOKYMEHTIB. 30epiracmo
_ OpHIINHAT 3 3aIKCAMH TPO_YaC, KO JIOKYMCHT OyB BYSIRTICHHIA,
30ip CBiMUeHb IHIICHTY YTl MANCPOBUX JIOKYMEHTIB, 30epiraeM
OpHIHAT 3 3ANKcaMU PO 0000y, 1110 3aCBITUITIA BUSRIICHES,
30ip CBiMUEHb HIMICHTY YTl EICKIPOHHKX JIOKYMEHTIB, KOITSl H
ocist_tH(opmarti st 3a0e3redeH s JIOCTYITHOCTL

30ip_CBiMEHb HIMICHTY YTl eJICKTPOHHHX JIOKYMCHTIB, KOsl iH
(bopMaLlii HA HOPCTKIX JCKAX TSI 3a0C3TICYCHAS JIOCTYITHOCTL
BusinieHHs. (HIIMHIOBOIO JIOMCEHY,

BinHOBIEHHST XpOHOMETPaKY TIOZi,

Tomyk okasiB HA HOCKIX. TH(OPMALTIL,

TopymeHHsT KpUMIHATIBHOI CIIpaBH,
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3HaueHHs

Tomava No30By NPOTH MOPYILHMKA,

AIMIHICTpATVBHHI BITIVB,

Tomyk 3amoBHUKA aTaky,

Tlontyk BUKOHABLIA aTaKy,

BrBHAYCHHS KOHKPETHOTO JDKSPENIA; XaKep UM KITiEHT (OAHKIBCHKI
i cexrop),

OtpyMam FOpWIMHHIA CyNpOBI, PO3CTITYBaHb B TPABOOXOPOHHH
X_OpraHax,

PesyrsTar; AMIHICTpATVBHI CTSTHCHHS

Pesynerar:_Jlorana npariBHIKY

Hamam_sor-(haim Web-cepeepa,
Hapmami_nor-(haiim stapa. camoro_Komrrotepa,

Hanam _nor-(aiima_Oparmmvayepa

Hamam crmexn Buseriennx. [P-ampec

1 gac 00pod

KU THIATICHT

JI0 24X TOmVH,

B 1 ji0 7 o,

Bin_1 JI0 Y4OTMPBOX TYDKHIB,
Bin_1 Micsii Jio 6 MicsIiB,
OUTBIIe 6 MICSITB

K Ji st 1
OTIEPEIHKEHHST
HITICHTY

Po3polka_crctemu 3axucTy HPOPMALT,

ApxiBartisl JaHux,

PosmexyBaHHs1_focTyny,

BincrinxoByBaTv TIpaBoBi PillieHEsT B OQNACTI KOMITFOTCPHIX. 30T
VHIB,

BcranormeHBsT pexiMy THDOPMALTHHOL Oe3Tieky,
Crsopenrst_Helpdesk,

Hanaurmysam_cucremy sxypramopanss B 1C,

Hanammmysam nponienypy pearysaHest Ha iHiwzeHT 1B,
TlocrieH ST 3aXKCTy TIApAJTiB,

Tocuersst 3axucty krodis ELTL

BriockoHarneH st crctemMy KpuIrorpaghiuHoro 3axucty itgopmart,
BIOCKOHATIHHS CHCTeMM TEXHIYHOTO 3aXKCTy iH(OpMALTi HA PO
TPAMHOMY_DiBH,

BriockoHaneHH s CHCTeMM TeXHIYHOTO 3aXKCTy iH(opMalTi Ha ara
PaTHOMY_DiBHi,

BriockoHATICHHS CHCTeMH TEXHIMHOTO 3aX¥CTy iHhopMaLii Ha Mep
oy pinh

OwHra Ta nepeoriHka. prukiB b,

[iroToBKa TiepeitiKy 3aXWICHHX 3aXOMIB JUTsl MIHIMBAIT BHSRIICHA
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3HaueHHs

X_]VBHIKIB,

AXTyanipBargsl  TIONIVIK, periaveHTiB Ta npagi 1B,

Hapuanss1 nepconany ocHoBaM. Ta. nipaswiaMm b,
HanarnmyBaHHs1 OnoBilleHb B KOHOQI aHTUBIPYCY,
Hananmysansst onoginens B koo IDS crictemu,
Hanarmysansst onogiens B koHoom DLP crcremu
Brikopricranms Opay3epiB, 1110 TIONepe/pKaIOTh PO 3arposy (ilrm
HIY,

YCKITaIHeH S TIPOTICIYPHL_ABTOpH3ALI,
VYcraHoBka crictemil BisiRIeHEsT DOS-

aTaK_HA. MEPEKCBHX MATICTPATHHIX KAHATAX,
Bimorounm simmosini #a sarmm ICMP_EXO,
S0UTBIIATY_ONHOYACHY KUTHKICTH MAKCHMATGHUX TTIKTFOYCHD 0
Gas1_JIAHIX_CepBepa,

Beranosum_nieper, Web-

cepeepom Apache mporykmvrrin NQINX Jyis1 KelIyBaHHs 3aIiTiB,
Beranoum oOMexeHHsT Ha KUTBKICTh 3emHanb 10 DNS-cepeepa,
Bimwrounmu pincrmanns UDP-nakenis Ha pizai UDP-cepBicu,
BimtroueHrs yeprv HAmBBITKpUTIX T CP-3€/HAHb,
Bromrouernst Mexanimy TCP_synoookies,

OOMEKEHHS MAKCAMATIEHOTO YHCTRA «HATBBIKPHTITOY 3€THAHD 3
_omHoro P 10 KOHKpeTHOTO TIopTy,
Hamarmysansst_cricremy_asanm3y Tpadiky, ska JONOMOYKE BYACHO
_ABHATVcA Tpo HaOrwpkerHs DoS-arak,

[igrotoBKa. yciX cepeepiB, sSIKi MAFOTH JIOCTYIT B 30BHIIIHEO Mepe
Ky _JI0_BiIIATICHOTO aBAPIMHOTO TIePe3ABAHTOKCHHS,
3a0e3rieyeHHs PYIoro. MEPEKEBOIO_iHTepdeiicy, yepe3 sSKuii 1o
SSH3EHAHHIO MOYKHA. TIBAIIKO OTPUMATH JIOCTYIL JIO CepBepa,
TTiamprMKa aKTyaIbHOCTL TPOTPAMHOIO 3a0C3TICUCHHS,

3axuCT BCIX MEPEKEBHX CEPBICIB OpaHaMayepoMm,

CBO€YacHa YCTAHOBKA OHORJICHD,

Koprctysamich pe#MOM aBTOMATUMHUX OHORJICHB,
BrukoprictoBysam iteroeani korti OC Ta 113,
O0MexvVL_(DBIYHVIA JIOCTYI JI0 KOMITFOTepa CTOPOHHIX_OCIO,
PoGrmi pesepBHE KOIIFOBAHHST BKIMBOI TH(OpMALL,
YeraHoBka maponst Ha 3aBaHTakeHHsT OC,

Brikopricranmst 3ac00B_11MpYBAHHST SKOPCTKOTO JIVCKa,
3acrocyBaHHs._OIOMETPHYHIX 33C00IB_KOHTPOJTIO,
OHaHOMIICHHS TIEPCOHATY 3 TIPABIWIAMY TEXHIKA OC3IIeKr
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Ne Hazga 3HaueHHs

Buropricransst SYN oookie,
Bukopricranmst Mepeskesoro nporokorny SCTP zamicts TCP.

IDicepeno: po3pobneno agmopamu camocmiito

KokHa  BIAcTUBICTH  KOHKPETHOTO  MPEUEACHTY  MOXKE
nmpuitMaTé omHe abo OuIbIle 3HAYECHb, SKI 3aMalOThCS IS
MMIKIIacIB. ToOTo, BJIACTUBICTH MIEBHOT'O MpEIeCHTY
x_Ilopymiena BrmacTHBICTh_iH(pOpMAIlil MOXKe IPUIMATH 3HAYCHHS
«UimicHicTs», a00 «ocTymHicTsy, ad0 «KoHbineHmiiHICTEY», ab0
«imicHicTh» Ta «loctynHicTb», TOmo. ToMy 3amaHi TONEpPeIHBO
BJIACTUBOCTI HeoOXimHo 3B’s3atu 13 migkmacamu 3 CBR_INDEX.
JJ1s 1IhOT0 BUKOPHCTOBYEMO JIOTIUHUHN orieparop 3, abo SOME, sKuit
O3HaYae, MO BIACTUBICTh MpUIIMae 3HAYCHHS MPUHAWMHI OJIHOTO
elleMeHTa o0JacTi BU3HAYCHHs Kiacy. Pe3ynbpTraTd NpUAHATHX
3Ha4YeHb MPEICTABJICHI pHC. 7.

e e [ es s s im Ll msiamem e e m e = simim e mm e em e e e e e [t e n

<}=={>q}m As[

LOR_LESRIF T

a_0sHarkd_Hacnigkk some a_Hacniggw

a_0sHaKk_TWN_iHUMAEHTY Somne &_Tun_iHUMLEHTY

G_C3Hark_Mexatizm_peanizadi some §_hexarizm_peanisauwi

f_CiaHaki_MokniEKER_pigeHe_3AITHE Some 6_Moknuedd_piseHs_sOuTkE

B _O3HakK_Mpyna_nignpuemcTs some &_Mpyna_nignpencTe

B _CaHakk_CnyxGa_pearysadHa some &_CnywbOa_pearysaHHa

T_COEHEKM_AKTWEW_Nig_3&MPos0r SOMe r_AKTHEW_Nif_3amosomn

r_CrsHakm_Ii_no_nikeigawi_Hacnigkie some r_0ii_no_nikeigawi_Hacnigkis
1_CraHaki_EnemeHTH_HBOpMALRHDI_HBpacTRYKTYp Some §_EnNsmeHTI_iHD opmainHo]_iHPRacT py Ty
&_OsHakd_ETany_poschily BaHHA_IHUMAEHTY Some &_ETanu_poscninyBaHHa_iHUuMLeHTy
&_OsHakk_Knac_Hpopnai_nig_samposon some e_Knac_HQopraii_nig_ssposon
£_CiaHakK_DakTHHHMA_Hac_0Bpodkk_HUMLEHTY S0me e_DaKTeaHma_Jac_oSpodk_HuyageHTy
#_OaHaku_Aii_ana_nonepeakeHHa_iHUMLeHTy Some x_0ii_ana_nonepeaseHHa_iHUMLeHTy
#_CsHakM_MNopy W eHs_EBRAcTHEICTE_iHdopmali some x_Nopy WeHa_E NECTHEICTE_HGopmaLi
3_OzHakm_[lxepeno_samosm some 3_Jlxepeno_zamosm

K_CaHaki_KinekicTe_nxepen_samosw_b some k_KinekicTe_gxepen_samposu_|b
N_Q3Hakk_THN_Kepena_3amos Some n_TWn_jxepens_samas9
M_D3HaKM_KaTeropia_nepcoHany_fiepensa_samos Some m_KaTenpia_NepcoHany_ixepens_samosm

e

o Oh O @ I
Puc. 7. 3p’s3ka BnactuBocTei i3 minkmacamu 3 CBR_INDEX
3a JIOTIOMOTO0 oTiepaTopa Some
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Ilicns mnpencraBnenns 3amamo Individuals mas migkimacy
Inmunent Ib kmacy CBR_CASE, skuii MIiCTHTH eK3eMILIsipU
nperneneHTiB. ToO6To cTBopumo 06a3y mpeneneHtiB. [ KOXKHOTo
MpEIeeHTY BU3HAYMMO 3HAUYCHHS OKPEMOI BIIACTHBOCTI (pHC. §).

@ Metadala(Onicogy 430658545 0m) | | OLClasses | M Propetes | 4 indivicals | 2 Foms |

INSTAHCE BROWSER IHDIVIDUAL EDITOR for IHumaent_IB6_6 (instance of [Hupaenr_IB)

For Project: @ informationSecurity For Class: W lnuugen ... | For Individual: | g 1B
[a]
Class Hierarchy Asserted | Inferted ‘ 4_Osatae_Hacnig ‘} Qp 4 T_O3HAKH_AKTHEM_ N & Q (3 #_OsHarm_JIji_gna | |‘} Qp L R=
Bigwosm_cepeicis ’Ewpuﬁnmu\ OCHOBHI_sac0fi & BgockoHaneHHa_cueTenn_Tex a.
CBR_CASE e *
» - Ml & * X & p 30uTR_penyTaL_kaunaHi QHeMpuﬁw OCHOBHI_38c001 @ EigeniousTi_Bignosig]_Ha_sani
¥ (5 CER_DESCRPTION M e ez % 49 3HIEHHA_BKLTHEPHO bepTa) | (4P BiHBHCOEL SKTHEN b BiachinkoBy BETY_ P06 il
IHuaeHT JB (30 Q\HLMAeHT_IE_QQ @ Kpaginis_ ucuﬁwcmcn 5 A JEXMCT_Bei_MEPEREBMY_CE =0
1B s
¥ (0 CBR_NDEX 7
- 4 IHytgenT 15 3 ﬂ_ | [¥] ﬂ_ | [
¥ 0 Arpubyti
@ Iiytae 1B_30
a_Tun_iHupgeny () "wa .4 a_03Hakm_THn_iHup ‘k Qp %- T_OsHary_Jiji_no_nil & Q: Q- *_OsHary_Mopywer ‘k Qp @-
3_Mexarizm_peanizawi (45} | _IE_44 & Dos-amana 4 Bnokys aHHa_aTakn & Joctynvicrs A
§_Tpme_rigpuencTs (7) & g 6 ' BigHoeneta_inannasi_s_pe 4 KondigertjivicTs
o @ e 66 | @ 3eepHeA_no posafnena |
T_AHTHBH_TIA_samac A IHymenT 15 7 @ NoguemTica_cnucor_IP-agpect—
£ LymenT_fb_t v
B_EnemeHTY | + 2 o o =
Inygerr B8 | Qs 4
&_Knac_indapmaL_nin_sa i ‘ ‘ ‘ I
o IHptgenT B B4
 Mpyuer_pracaciry Q\HLMAeHT_IE_Q [w]|| G_Ostarst_Mexanism é Qp % 4_OsHarn_Enements 6 Q % 3_OsHary_llixepeno é Qp %
s pwepena_samun (2) & ICMP-dva @ Hagnai_pecypcn 4| @ JosHiure
_KinekicTe_iikepen_samos I:H & ' Enemenin_opnopaTuenol_wel:::
D T —— @ OBUHCTIOBANEHA_CHETENS
u_KaTerpia_nepcosany_g| | | Asserted g —| @ Ceneep M
b O Fiuer i< | bunenn 16 il [
1 ’ Aa s P PR

Puc. 8. DBwusHaueHHS BIAacTUBOCTEH JUIS  TPELEIACHTY
«laununent 16 6»

B pesynbrari, Hamu Oyma crtBopeHa 0Oa3a mpeueneHtiB i3 30
ex3eMiurapiB. Ha oMy pobora 3 Protégé sasepmrena. Maemo owl-
¢aiin ontosorii. [loganeiie BUKOPUCTaHHSI OHTOJIOTIT Mepeadadae
3actocyBanHs iHcTpymenTapito jColibri.

MipkyBaHHs 3 TIpeneJleHTaMi OyZeMO BUKOPHUCTOBYBATH JUIS
MOIIYKY HaWOUIBII CXOXKHUX MPEIEICHTIB 13 3aJJaHUM 1HIUJICHTOM y
CTBOpEHiil 0a3i MmpeneeHTiB.

Cryminb OMU3BKOCTI IHIMICHTY Ta MPELUEACHTY BU3HAYAETHCS
Ha OCHOBI CTyNEHsS OJIM3bKOCTI BiJIOBIHHUX IapaMeTpiB, O3HAK
curyauid. KokHOMy mapameTpy  NpPHUCBOIOETbCS  BaroBUH
KoeilieHT, IKUH BiioOpaxkae HOTro BiTHOCHY Ba>KJIMBICTh.

Jnss  BU3HAUEHHS  CTYINEHS OJU3BKOCTI  IHIMAEHTY Ta
MpeleIeHTy 32 BciMa O3HAaKaMH BHUKOPUCTOBYEMO HACTYITHY
¢dbopmyny:

Z;}:le*sim (eijep))
2:}1:1 wij ,
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Ie Sim — MeTpHKa Mo IiOHOCTI;

i, p— IHIUAEHT i TIPEIEICHT BiAMOBIIHO;

Wj — BaroBui KoeQillienT j-oi o3HaKu;

ejj epj — 3HAYEHHs O3HAKH €j I IHIMIEHTY Ta NPELEIEHTY
BIIIIOBITHO.

Bubip metpuku momibHocTi o3HaK (1) € ayke BaKIMBUM
3aBJJAHHSIM, OCKUIBKH TOIIYK CXOKHX CHUTYaIliil 3HAYHO 3aJIC)KHUTh
BiJ poro Bubopy. B mocmimxenni Oyna oopana merpuka EQUAL,
sIKa O3HA4Ya€ PiBHICTHh O3HAK HIMACHTY Ta MPEIe/IeHTY.

Baru cnyryroTth a1 6anaHcyBaHHSI BaKJIMBOCTI 1 BIUIMBOBOCTI
napaMmerpa HpeleICHTy. 3HaYeHHS KOXHOT0 BaroBoro koegimieHTa
3anaemMo B Mexax Bin 0 mo 11 wj € [0; 1].

Hns ctBopenns iHnuBigyansHoi CBR-cucremu mepelizemo 1o
nporpamuoro npoaykry jColibri. jColibri - 06’ekTHO-0OpieHTOBaHA
miarpopma moBoto Java mms crBoperHs CBR-cuctem, B TOMy
yrcii, 6a3yI0unch HA OHTOJIOTISIX 3 OMHCOBOIO JIOTiKOW. B manomy
nociipkenHi g ctBopeHHs CBR-cuctemm Oyna BHKOpHCTaHa
Bepcis 1.1.

[Micns CTBOpPEHHS HOBO{ CBR-cucremn
«InformationSecurityIncidents» 3 posmmpennsm Description Logic
Extension  (BUKOpPHCTaHHS  OMMCOBOI  JIOTIKH)  BiAOyBa€ThCS
HaJAIITYBaHHS CTPYKTYPU OHTOJOTii Ta KOXKHOTO TapaMmerpa
nperieaenTy (puc. 9).

Sx OaunmMo, B SKOCTI OCHOBHUX TapaMeTpiB MpPEUeACHTY
o0paHo migkiacu kiacy ATpuOyTH 31 CTBOPEHOI MOIEPEeIHBO
oHrojorii. Came i XapakTePUCTUKU IHIUACHTY OyAyTh BXiJIHUM
nmaguMi ts Hamroi CBR-cucremu.

Ha ocHoBi inctpymenrapito jColibri 6yB 3renepoBanuii kiac
MoBoto Java. Iliciss CcTBOpEHHsI BCiX HEOOXiTHHMX java-MeTo/IiB,
OyJI0O OTPUMAaHO YCHIITHO QYHKIIOHYIOUHI Java-10/1aToK, SSKU Mae
BUIIIA] (OPMH /IS BBE/ICHHS ITapaMeTpiB iHIUICHTY.

[licnsa mpoBeneHHS TECTYBaHHS CTBOPEHOI CHCTEMHU LUIIXOM
BBEJICHHS IapaMETPiB ICHYIO4Oro B 0a3i 3HaHb MNPEIEICHTY —
Iamunent Ib 21 oTpumaeMo pe3ynbTaT - TECTYBaHHS IPOWILIO
YCIIIIHO — 3HA4YeHHS MipH MOAIOHOCTI MpeueAeHTy i3 caMuM
coboto cranoButh 1 a6o 100-BicoTKOBA MOJIOHICTD.
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% jCOLBRI11 =1 ===
file CBR Evaluation Help
———
A Manage Case Structures i i i i o o i i i o @
Type: ‘mm)u)ev ‘v‘ | £33 Load case structure: ‘ ‘ [l save case structure
Case pe
case & Select Concept
§- 3 Description
Concept: [k_tinexicte_mwepen_sarpoan_i5, |
[} a_Tun_inungenty
[} 6_Mexaniam_peaniaauii Relation: ‘I(_D:mam_K\m.xlcn._n)»«(epan_:arpmu_\ﬁ |v|
[ e_rpyna_ninnpuemcre Weight [10 J

S

[ r_Axtven_nin_sarpoacio

[ a_Enemenm_indopuayiimoi_inppacrpykrypu

Local similarity: [Equal

Similarity

[ e_Knac_inbopmaui_nia_sarpoacio

[0 _Mopywena_enactueicrs_ingopmavii

Name

Value

[ a_nepeno_sarpoau

D

[y n_Tun_mxepena_sarpoan

[ m_Kareropia_nepcoxany_mwepena_aarpoan
(3 Selution

[ Result

Cll

Add simple H Add compound H Remove ‘

(@& Apply changes

Puc .9. HanamryBaHHs mapamMeTpiB IpeleAeHTY

B sikocTi puKIIaay BUSBUMO HAWOUIBII CXOXKI IPELEACHTH IS
KOHKPETHOTO iHIMJIEHTY, ITapaMeTpH SIKOTo HaBeneMo B Tabmmii 2.

Tabmurs 2

3asiBka Ha 00poOKy innuaeHty Ib Bix nomeny Ge3mexku

ITone

Hani

Tun iHIUICHTY

Dos-araka

MexaHni3m peanizaii

SYN-¢myn

AKTHBH TiJT 3aTp0O3010

dinaHCOBI aKTUBHU

Enementn iH(popMariiHOT .
4. | . . CucremHi pecypcu
iHPaCTPYKTYpH IIiJI 3arpO3010
Knac iH(popMarii i, o . .y
5. bopman | Burik iH(popMarIii BinCyTHIH
3arpo3010
[Mopymena BJIACTHBICTh .
6. |.oPY JocTynHicTh
iHpopmarii
7. | Dxepemno 3arpo3u 30BHIIIHE

KinmbkicTh mKepen 3arpos

Binpmie ogHoro
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Ne | Moae Jani
9. | Tun mxepena 3arpo3u Xakep

Kateropi epCcoHa - .
10. Teropia fiepconaiy Bincyras

JDKeperna 3arpo3u

aTa Ta 4Yac BUSBJICHHA
11. iI}[IHI/I)IeHTy 25.05.2015, 15:34
12. | Micue BusBnenns inuuaeaty | Cepsep
[lpoGnemu 3  BCTaHOBIICHHSM

13. | Tlpumitku 3B’A3KYy, 3aTPUMKU BCTaHOBJIECHHS

3B’S3KY

VY Temi nucTa 3a3HaYCHO HA3BY JOMEHY Ta IPYITy MiANPHEMCTB,
710 SIKOi BOHO B1THOCUTBCS — « TOPTiBISL 1 HOCITyTHY.

B Lentpi Ib mani oTrpuMaHOi 3asgBKH BBOAATHCS B (hopmy
TIpereIeHTy, MPUKIIaI K01 mpeacrapieHo Ha Puc. 10 .

= Query =3

Requested

a_Tun_iHumuesty |D05-6Tﬂﬂa |"

6_Mexaniau_peanisauii |5YN-¢:n\m |"

B_Dyna_ninpHENCTE |Tnpnann,\,nncnym |"

T_AKTHEN_NIA_32rDO30K0 [@inancosi_armen [~]

[_ENeneHTH_iKpopMalifiHol_iHdDacTpyKTYDH NI 3arpo3ok |c,mew_pecyp“ | - ‘

e_Knac_ikbopuaui_nia_zarpozor | _incoopmani_eincyrin [+]

_Topywena_snactusicts,_indopuauii

3_[lxepeno_sarposu

¥_KinbicTs_kepen_sarposu_I5

n_Tun_pprepena_sarposn

_KaTeropin_nepconany_pkepena_sarpodn

|A10crynmm

|"

|3osmmn€

|"

|Elnwe,onuoro

|"

|Xaxen

|"

|Bincymu

|v‘

Puc. 10. Beenenns napamerpis inuuneHty Ib B ¢popmy CBR-

CHCTCMH

Pesynerarom pobotu CBR-cucremu
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BKa3ylOThCS 3HAYCHHS MIip MOAIOHOCTEH MaHOIrO IHIHUACHTY 3
KOKHHM TiperieieHToM (puc. 11).

B AKOMY




IE Resulis

[JenaConnector] INFO: 30 cases loaded in 1 seconds
[SelectdliCasesMethod] INFO: Selecting all cases

[MumericSimComputationilethod] INFO
[NumericSimComputationMethod] INFO
[MumericSimComputationMethod] INFO
[MumericSimComputationMethod] INFO
[MumericSimComputationMethod] INFO
[MumericSimComputationMethod] INFO
[NumericSimComputationMethod] INFO
[MumericSimComputationMethod] INFO
[MumericSimComputationilethod] INFO
[NumericSimComputationMethod] INFO
[MumericSimComputationMethod] INFO
[MumericSimComputationilethod] INFO
[MumericSimComputationMethod] INFO
[MumericSimComputationMethod] INFO
[NumericSimComputationMethod] INFO
[MumericSimComputationMethod] INFO
[MumericSimComputationilethod] INFO
[NumericSimComputationMethod] INFO
[MumericSimComputationMethod] INFO
[MumericSimComputationilethod] INFO

[NumericSimComputationMethod] INFO:

[MumericSimComputationMethod] INFO
[MumericSimComputationMethod] INFO
[NumericSimComputationMethod] INFO
[MumericSimComputationMethod] INFO
[MumericSimComputationilethod] INFO
[NumericSimComputationMethod] INFO
[MumericSimComputationMethod] INFO
[MumericSimComputationilethod] INFO
[MumericSimComputationMethod] INFO

Similarity with case IHuMaeHT_IB_30

0.18181818181818182

Similarity with case IHuaeHT_IE_44 :0.5454545454545454

Similarity with case IHumpenT_IB_13
Similarity with case IHUMREHT_IE_12
Similarity with case IvungeHT_IB_11
Similarity with case IHunaeHT_IB_10
Similarity with case IHUMREHT_IB_17
Similarity with case IHumpeHT_IE_16

0.2727272727272727
0.2727272727272727
0.45454545454545453
0.36363636363636365
0.36363636363636365
0.36363636363636365

Similarity with case IHumaeHT_IB_14 :0.45454545454545453

Similarity with case IHUMREHT_IB_15
Similarity with case IHumpeHT_IB_19
Similarity with case IHUMReHT_IB_18
Similarity with case IHumgeHT_IE_20

0.36363636363636365
0.45454545454545453
0.36363636363636365
0.8181818181818182

Similarity with case IHunaeHT_IB_24 :0.7272727272727273

Similarity with case IHUMgEeHT_IE_23
Similarity with case IHumpeHT_IE_22
Similarity with case IHuAREHT_IB_21
Similarity with case IHUMReHT_IB_27
Similarity with case IHumpeHT_IB_28
Similarity with case IHUMREHT_IB_26
Similarity with case lHumaeHT_IE_25
Similarity with case IHumgeHT_IE_29

0.8181818181818182
0.8181818181818182
1.0
0.0
00
0.2727272727272727
0727272727273
0.0

Similarity with case IHunaeHT_IB_6 :0.36363636363636365
Similarity with case IHumaeHT_IB_7 :0.2727272727272727

Similarity with case IHumpeHT_IE_8 -0 36363636363A36365
Similarity with case IHumaeHT_IB_9 :0.45454545454545453
Similarity with case IHunaeHT_IE_1:0.09090909090909091
Similarity with case IHumpeHT_IE_4 :0.36363636363636365
Similarity with case IHumaeHT_IB_3 :0.2727272727272727

Similarity with case IHumgeHT_IB_84 0. 2727272727272727

Close

Puc. 11. 3BiT 3 mpoBeieHHS TECTOBOTO 3aIIUTY

Sk 6aunMo 13 3reHepOBAHOTO 3BiTY, HAWOIIIBIIE 3HAYESHHS MipH
momionocti  Similarity with case: 0,818182 inmument mae 3
npeuenenTamu: [ammaent Ib 4, Inmunent Ib 8, [nmmnent Ib 9.

Komanna pearyBanns Llentpy Ib 3Bepraerbes 1o 6asu 3HaHb i
aHaJli3y€e MapaMeTpu 3a3HAYCHUX IHIUACHTIB, SIKI BIJHOCATHCS JI0
kiacy PimeHHst.

Pesynbrar anamizy — JIMCT-BiAMOBIAL BiJl KOMaHIN pearyBaHHS
Hentpy Ib, sxwii MicTUTh peKOMEHAIlii Ta KOMEHTapi 3a JaHUM
inuaenTom. [puknaza Bianosiai HaBeaeHo B Taoui 3.

B nomeni Oesnexkn pexomenpauii Lentpy Ib anamizyroTbes
CUCTEMHHMM  aJMiHICTPaTopoM, MNPUHMAIOTbCA  DIilIEHHA 1
3OIACHIOIOTECA  BIAMOBIAHI 3axoa JUIS JIKBijgamii HaCIiAKiB
iHuaeHty. Jlani mnpo IHOMAEHT 3aHOCAThC A0 JKypHaimy
inmuaentie 1. B gomeni Oe3neku pexomenpanii Llentpy Ib
aHAJ3yIOTBCS  CUCTEMHHMM  aaMIHICTPaTOpOM, NPUIMAalOTHCS
pilliCHHS 1 3IMCHIOIOTHCS BIAMOBIAHI 3ax0au JUIS  JIIKBIaaIli
HacHiAKiB iHIMAeHTy. [ani npo iHnuaeHT 3aHocsTbes A0 KypHaty
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innuaenTiB  Ib. Ilicas  3akputTs

immunenty go Lentpy Ib

HAJCWIAEThCA 3BIT 3 iH(OpPMAIE0 PO IHIMICHT, crocoOu i
pe3yabTaTH YCYHEHHS HACIIKIB.

Tabmuus 3
Bignosins Big Hentpy 16
Tun innuaenty: Dos-araka
Mexaniszm peanizanii: SYN-duyn
Ne one Hawni
1. | Hacmizku HpOCTgl CepBICIB, BinmoBu  cepsicis,
MarepianbHi 30UTKH
Mo>xIMBUi piBEHb . .
2. . p Huswknii - Cepenniit
p
30UTKIB
CucteMHHM aaMiHICTPaTo Cnyx6a IT
3. | Cnyxba pearyBaHHs Cryxc6a IB A patop, y ’
1. BcraHOBHTH YHCJIO  HAIIBBIIKPUTUX
3’€IHAHb
e 2. 30UIBIIATH  Yepr HamiBBIIKPUTHX
Jii mo mikBigamii R pry Jp
4. HACJIIKIB 3 €/HaHb
3. 3MeHIINTH Yac OYiKyBaHHS 3 €THAHb
4. Jlomatn obmexenHs uncta SYN-makeTiB
Ha 1 gacy
1.BcTanoBneHHs kepena aTaku
Eram 2. BuznaueHHs BUKOHABIII aTaKH
. 3.BusHayenHs 3aMOBHHKA aTaKu
5 03CJIiAyBaHHS
' ?HHI/IJICH}"]F 4. Hanauust nor-¢aiiiie cepBepa
y 5. Haganns cnimcky mikipmmBux [P-anpec
6. 3BepHEHHs JI0 TPABOOXOPOHHHUX OpraHiB
dakTHyHUN yac . .
6. . Big 1 no 7 ni6
00pOOKH IHIIMJICHTY
1. Bukopucrauns SYN cookie
TUif s 2. OOMeXeHHs KiJIbKOCTI 3aIMTiB Ha HOBI
7. | monepewkenns MiAKITIOYCHHS BiJl KOHKPETHOTO JDKepena 3a
' - III) eHT MEBHUI IPOMIXOK Yacy
y 3. BHKOpHCTaHHS MEPEKEBOrO MPOTOKOIY
SCTP 3amicts TCP
. BusBnenns arakum: xomaHzaa nhetstat namae
8. | Komenrapi

CITMCOK HAITIBBIJKPUTHX 3’ €THAHD
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BucnoBku. Meronomorit CBR  ocobmuBo BakimBa uist
3a0e3MeUeHHs] MPUUHATTA PillieHb B eKCTPEMAIbHUX CUTYalisix, sKi
XapaKTepU3YIOThCSI TOCTPUM Ae(]ilMTOM Yacy i MBUAKO MiHIHBOIO
00CTaHOBKOIO,  sSIKa  XapakTepHa IS  CHTyamid  3arposu
inpopmartitiniii  Oesmerti. YacThHa 3aBHaHb  CKCTPEMAaJIbHUX
CUTyallii MOXe BUSBHUTHUCS BXKE paHille pO3B’s3aHOI0, a HasBHI
piIeHHS MOXXYTh OYTH OCHOBOIO IJISi OIIEPAaTHBHOTO OTPUMAHHS
BapiaHTIB CHTyalliiHOTO YNPaBIIHHI HA JaHUHA MOMEHT dacy.
[loBropHe BUKOpHCTaHHS iH(OpMAaILii Ta IOCBIAY [dO3BOJHTH
3MEHIIUTH 4Yac, SKUH BHUTpavyaeTbcs Ha BHPIMIEHHS HOBOI
poOIeMH, TOTITIIIATH SKICTh TPUHHATOTO PIITICHHS.

TakuM 4YMHOM, LIFOCTpAIlis peamizailii MOENi CHTyalliitHOTO
ynpasninas 'y Lentpi indopmaniiiHoi Oe3neku i HaBeneHUH
KOHTPOJIBHAN TPUKJIAI B3aEMOJil moMeHy Oe3nmeku Ta LleHTpy 3
BHPINICHHIO CUTYAIlii iHIIMIEHTY I03BOJIMB 3BEPHYTH yBary Ha TaKi
MpoOJIeMU: HEOOXITHICTH POOOTH JIOCBIMYCHHMX EKCIEPTIB 3
yhnpaBiiHHs iHIumeHTamu 1B B goMeHax Oe3mekw; pU3MK
MIPUHHATTS TOMUJIKOBOTO PIllIEHHS TP yHpaBiHHI iHOuaeHToM 1b;
BIICYTHICTh  LEHTPalli30BaHOTO  JDKEepela  CTAaTHCTUKH 32
iHnuaentamu 1b.

CnucoK BUKOPHCTAHUX JKEpe:
1. lenk P. K. O6paboTka KOHIENTYyaIbHOW MH(DOPMALIKY : TIEp. C
aarn. /Pomkxep K. Ilenk; Ilep.I'B. Cenun; Ilog
pen. B.M. Bpsopun . — Mocksa : Dueprus, 1980 . — 361 c.
2. Nmameepaues, 5. H. Mopenb CHTYyallMOHHOTO YIpaBIICHUS
nHGOPMALMOHHON 0€30MIaCHOCTBIO 3JIEKTPOHHOTO MPABUTENLCTBA /
4. H. UmamBepaues // Nadpopmarmionnsle TexHosnoruu. - 2014. -
Ne 8.
3. beryn A.B. Iadopmamiitna mapagurma Oe3neKkd e€KOHOMIYHOL
cucremu/A.B. beryn// MogaentoBanHs Ta iHQOpMaIiiiHi CUCTEMH B
eKOHOMIIi:[30. Hayk. npanp|/Biamn. pen. [aminua BK-K.: KHEY.—
2011.—Bwun. 78.—c. 182-190
4. beryn A.B., IrmaroBa }O.B. MopemoBaHHsS NPOAKTUBHOTIO
Bu3HaueHHs  ddos-atraku/ A.B. beryn, I0.B. Iruarosa//
MopnemoBanHs Ta iHQopMariiHi cucTeMd B eKoHOMimi : 30. Hayk.
npark — K. : KHEY, 2015. — Bum. 91.—c. 262-274
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2.2. BILIMB JIATY HA YUHHUKHA EBOJIIOIIT
MAKPOEKOHOMIYHOI CUCTEMM TA OLIIHIOBAHHSI
PU3HKY HA NIATPYHTI MATPUYHOI JITHIAHOI
JTAHAMIYHOI MOJIEJIT

AHoTtanisi. Posrisnmaerbes naroBa MaTpuyHa MOJHUQiKallis
KJIaCHYHOI JWHaMiuHOi Mogmeni Xappoma-Jlomapa 3 MOCTIHUM
TEMIIOM TIPUPOCTY CHoXKuBaHHSA. ONHCYEThCS MaTeMaTHYHHUN
IHCTpYMEHTapill 3HaXOPKEHHS ONTHMAaJIbHUAX MapaMeTpiB MOJENi B
KOHTEKCTI  BIATBOPEHHS  IJIbOBOI  JIUHAMIKKM  TOKa3HHKIB.
HaBomnthcss pesymbraT MOIENIOBAaHHS €BOJIOMII  YKPaiHCHKOT
CKOHOMIKM Ha TMIAIPYHTI PO3TISAYBaHOI MOJENI Yy KOOpAMHATAX
«BBII — momarku». OLIHIOETHCS TOKOOPAWMHATHUN PU3UK BTPATH
€KOHOMIYHOIO CHCTEMOIO CTIHKOCTI.

Kiaio4yoBi cJjioBa: €KOHOMIKO-MaTeMaTH4YHE MOJIEIIIOBaHHS,
MOJIEJIb Xapponaa-lomapa, E€KOHOMIiYHa JIUHAMIKa,
MaKpOCKOHOMIYHA CHCTEMa, PU3UK.

IocranoBka mnpodjeMu. AHai3 EBONIONII HAIlOHAIBHOT
C€KOHOMIKH B YaCOBOMY PO3pi3i € BaXXJIMBOIO 33]1a4Cl0 Y BUKOHAHHI
CTpaTeriuHuX 3aBJaHb JEPXKABHOTO  YNpPAaBIiHHA, 30KpeMa,
(opMyBaHHS MOJATKOBOI Ta MOHETAPHOI MOJITHKH, IUIAHYBAHHS
JIep>KaBHOTO OIOKETY, BCTAHOBJICHHS IUJIEH JIOBrOCTPOKOBOTO
PO3BUTKY €KOHOMiKH. EQEeKTUBHIM IHCTpyMEHTapieM y BUpIlIEHH]
3a3Ha4eHOi 3ajavi BHUCTyHa€ MaTeMaTHYHE 1 KOMII IOTEpHE
MOJICTIIOBAHHS €BOJIIOLIIMHUX MPOIECIB HEMHIHHOT ekoHOoMiku. Ha
CBOTOJIHIIIHIA ~ JIeHb 3HAa4YHy YBary €KOHOMICTiB-IIPaKTHKIB
MPUBEPTAE OPTOJOKCANIbHA JWHAMIYHA JIiHiIMHA MOAENb Xappoaa-
JHomapa, 1o J103BOJIsIE€ OIIHIOBATH 3MiHY HAI[IOHAJILHOTO JIOXOIY B
JIOBIOCTPOKOBOMY Tiepioni. [IpHHIMIOBI HEOMIKK AaHOI MoJeli
3BYKYIOTb CIIEKTD 1i 3aCTOCYBaHHs, TOMY iX YCYHEHHs € BaXKJIMBUM
3aBJaHHSAM E€KOHOMIKO-MaTeMaTHYHOTO MOJEJIOBaHHS, BUPILICHHS
SIKOT'O BIJKPHUBA€E HOBI MOXKJIMBOCTI MaKPOEKOHOMIYHOI'O aHai3Yy.

AHaJji3 ocTaHHiX pocaigkeHb I myOJikaniii. 3 MoMeHTY
MpeACTaBIeHHs] HAyKOBOMY 3arajiy KiacM4Hoi Mozemi Xappoza-
Jlomapa, B JjiTeparTypi IOCTaBaja BeJIMKAa KUIBKICTh 11 PI3HHX
Monudikariii. ABTOPH HaMarajavch 3pOOWTH BUXIAHY MOJIENb
OlTBII KOPEKTHOIO B KOHTEKCTI MOCHIDKEHHS THX 4YHM 1HLIMX
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aCTIeKTIB ~ MAaKpPOCKOHOMIYHOI  JAWHAMIKH,  ACTali3yloud 1
BJIOCKOHAIIOYM 11 CKJIANoBi. 3ragyBaHa Mojeidb 1 Temep
MPENICTABISIE JUISl HAYKOBI[B IHTEpeC sK Oa3uc Ui MOJAIBIINX
JOCTIKEHb.

Tak, y pobGoti [2] mnpencraBieHO JeKibka BapiaHTIB
moaudikarii mopmeni Xappona-/lomapa, sSKki BBOASITH HayKOBO-
TEXHIYHUN TIporpec SK YHHHUK CKOHOMIYHOTO 3pOCTaHHSI |1
BOJHOYAC SIK PE3yJbTAT IHBECTHIIN 3a momepenHi nepioan. Y [3]
MPOIIOHYETHCS  BIOCKOHAJICHHS  KIACHMYHOI MOJENi  IIIAXOM
BCTAHOBJICHHS TiNEpOOIIYHOI 3aJEKHOCTI HAKOMMYCHHS KaIliTary
Bil Wacy, a TaKOXX BpaxyBaHHS aMOpTH3allii, IO TOTEHIIITHO
YCYBa€ KOHIICTITyadbHUH HEHOIIK BUXITHOI MOJENI, MOB'SI3aHUM 3
JIHIAHO 3aJIC)KHICTIO HAKOIMYCHHSI KaIliTaJly BiJl IHBECTHIIIH TOrO
K 4acoBoro mepiomy. Y mpari [5] HaBemeHO (pakTanbHO-TArOBY
moaucdikariro momem Xappoma-lomapa, mo 103BOJISE, 3 OJHOTO
OOKy, BpaxyBaTH 3ali3HEHHS TNPUPOCTY JOXOAY CTOCOBHO
IHBECTUIil, a 3 IHNIOr0 — peali3yBaTW HENiHIHY 3aJeKHICTH
o0cCATY 1HBECTHIIIH BiJl JOXOMIY.

IHTepec 10 BIOCKOHAJCHHS KjIacHMYHOI Moneii Xappona-
Jlomapa TpOsBIAIOTE ¥ 1HO3eMHI mocmigHuku. Y crarti [9]
aBTOpaMH 3[IMCHEHO CIpoOy BUPIMIUTH TMPOOIEMY 3aKPUTOCTI
C€KOHOMIYHOI CHUCTEMH, M0 TpUTAMaHHA KJIACHYHIA MOJe,
IUISXOM BKJIFOUEHHS 1HO3EMHUX 1HBECTHIH Y (YHKIIIIO MPUPOCTY
Kamrtany (JOXOAy); TakKOX pO3TIAAAcThC aMOpTH3aIlisl  sK
JIOIaATKOBUI YMHHHUK 3MiHU foxomxy. Y mpari [11] posrismaerscs
Momudikarist Mozxeni Xappozaa-Jlomapa 3 po3MOATIEHAM JT0XOJIOM,
0 mnependadyac BUKOPUCTAHHS PI3HUX HOPM 3a0IIaJKSHHS IS
PI3HHX TpYyIl EKOHOMIYHUX CyO’eKkTiB (IpWBaTHI MiANPUEMCTBA,
JIOMOTOCTIOIaPCTBA TOIIIO).

BuoxpemiieHHsI HeBHPillIEHUX paHillle acMeKTiB 3arajbHOI
npo6JjemMu. I[CHyBaHHS JaroBUX SIBHI Yy Tpollecax B3aeMOIil
PI3HUX EKOHOMIYHHMX YHHHHKIB € aKTyaJIbHUM IUTAHHSM, 1[0 YaCTO
[OCTa€ y HAayKOBMX JUCKypcax — Ha JKajlb, IEPEBAKHO
TEOPETUYHOTO XapakTepy. 3ami3HeHHS pPeakiii EeKOHOMIYHOTO
Cepe/IOBHINIAa Ha pI3HOMAHITHI 30ypeHHS, Taki SK BUHUKHEHHS
IHBECTHIIIHMX ITOTOKIB, IHHOBAIIIMHUX TEXHOJOTIH, KOJIMBAHHSI
IHICKCIB Ha (OHIOBOMY PHHKY TOIIO, CHPUYHMHSE BIUIMB Ha
TUHAMIKy €eKOHOMi4HOi cuctemu. [lompu Te, 1O 3HAYUMICTH
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MOAIOHOTO BIUIUBY BaXKKO IIEPEOIIHUTH, HAa JaHWA MOMEHT
npencraBieHo Hebarato cnpo0 BpaxyBaTH 4YacOBHH Jlar Yy
JUHAMIYHUX CKOHOMIKO-MaTeMaTHYHUX MOJCNAX. 3  METOH
BIOCKOHAJIEHHA  IHCTPYMEHTapir0 Ui  aHA3y  CHCTEM
MaKpOEKOHOMIYHOTO  piBHA  JOIMIUJIBHO  pPO3BUBAaTH  JIaroOBi
moaudikamii  momem — Xappoma-Jlomapa 31 30epekeHHSIM
(HEHyYIIBOBOT0) CIIOXKUBAHHS SIK CKJIAJJOBOI HAIIIOHAIBHOTO JIOXO.Y.

OkpiM  TOro, TPOCTEXKYETHCA  OOMalb  JIOCIIKEHb,
CIpPSIMOBAaHUX HA YCYHEHHS NMPUHITUIIOBOTO OOMEKEHHS KIaCHYHOL
Moneni Xappona-/lomapa — QirypyBaHHsS HalliOHAJIEHOTO JOXOMY
SIK  €IWHOTO TIOKa3HWKa MAaKpPOEKOHOMIYHOI CHCTEMH, TOOTO
OJTHOBUMIPHOCTI MoJieii. X04a MPOCTOTa MOjeNi OyJjia BaKIMBUM
KPUTEpiEM YCHIIIHOIO BHBYEHHS EKOHOMIYHOI CHCTEMH Ha
MMOYAaTKOBOMY €Tammi, JOCIHi/PKeHHS, Ha CBHOTOJHINIHIA JIeHb
CUCTeMHHH TMIOXilT 1O MOJENIOBaHHA BHMAara€ I[iIiCHOTO
nmpencTaBieHHs 00’€ékTa B Tpoleci aOcTparyBaHHS Bin ioro
JIPYTOPSITHUX BJIACTHBOCTEH.

Cepen 3HAYYITUX MTOKa3HUKIB (yHKITIOHYBaHHS
MaKpOCKOHOMIYHOI CHCTEMH, M0 JalTh MOXJIMBICT OLIBII
LUTICHO omucatd i B 3B’A311 3 HALIOHAJIBLHUM JOXOJIOM, JIOPEYHO
BHIUIATHA JOXOAHW JO JAEpKaBHOTO OropkeTy. Bpamictes BHOOpY
3a3HAYCHOI Mapy MOKA3HUKIB OOIPYHTOBYETHCS THM (DaKTOM, IIO
JISUTGHICTD JIEP)KaBH SIK €eKOHOMIYHOTO Cy0’€KTa BiJirpae BaXKIIUBY
POJIb B €BOIIIOIIIT HAIlIOHAILHOI €KOHOMIKH. BificyTHICTE fepxkaBu y
knacu4Hii Mmopeni Xappona-/lomapa poOuTh 11 HEMOBHOKO ISt
IPYHTOBHOTO E€KOHOMIYHOTO aHaji3y i 3yMOBJIIOE HEOOXiTHICTh
BIJIMOBIAHOT MO (iKaIlii BUXiTHOT MOIEII.

IMocTranoBka 3aBaaHHsl. HaykoBO-IOCHTITHHUIIBKE 3aBIaHHS
noJisirae y opmaitizarii MoaudikoBaHoi Mojeni Xappojaa-Jlomapa,
0 3aJ0BOJIbHSAE HACTYIIHUM BHMOTaMm: 1) OIMUCYE EKOHOMIUHY
CHCTEMY Y JBOBHUMIpHOMY TpocTopi 3 koopauHatamu «BBIT —
MOJATKI»; 2) M0JydYae HEBUPOOHHWYE CIOXHMBAHHS, IO 3pPOCTAE 3
MOCTIHHMUMH TeMIlaMu; 3) BPaXOBYE BEIMYHMHY JIary MK €0
€KOHOMIYHMX YHHHHUKIB Ta 3MIHOK PE3yJIbTYIOUMX ITOKAa3HHKIB.
[omanpmie mociimkeHHs mnepeadayae po3poOJICHHS METOIY
3HAXO/KCHHS MapaMeTpiB MOJE Ul ampoKCHUMaIlil peanbHOT
E€KOHOMIYHOT JIMHAMIKHU, MOJICITIOBAHHS YKPATHCHKOT €KOHOMIKH Ha
HiATPYHTI PO3pPOOJICHOTr0 IHCTPYMEHTapilo, a TAaKOX OL[iHIOBAHHS
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PH3HKY Ha IiJICTaBi MOOYI0BaHOI KOMIT FOTEPHOT MOJIEII.

Bukiaan ocHoBHOro marepiany pociaimkeHnsi. J(nHamiuna
MOJIeJIb EKOHOMIYHOTO 3pocTaHHA THIy Xappona-Homapa y
HalOLIb1I 3aralbHOMY BUIJISIIL 3aIIMCY€THCSI HACTYIIHUM YHHOM:

IO _ay g+ 2O, (D)

dt dt
ne Y(t) — HaifioHanbHUWI JOXiZ Y MOMEHT 4acy i, & — rpaHH4YHa
NPOIYKTHBHICTh Kamitainy, C(t) — HeBHpOOHMYE CIOXKMUBAHHS Y
MOMEHT 4acy t.

JNunamika oocsary crnioxxuBanus C(t) 3amaerbes ex3orenno. Llei
MOKa3HUK MOKE BBaXKATUCS MOCTIMHUM Yy 4aci, 3pOCTaTh 3 3aJaHUM
MOCTIHHUM TEMIIOM a00 MaTH SKyCh 1HIIY JUHaMiKy (y MepIIux
JBOX BHITaJKaX Ha0arato MpoCTillle OTPUMATH PO3B’SI30K MOJIEINI).
[4, c. 44-45]

V nparii [1] BimoOpaskeHo y3araabHEHHS OJHOBUMIPHOT MO
(1) msixom ii mpexacTaBieHHs y MatpuuHiii ¢opwmi. TloniOna
Moau(ikarist 1a€ 3MOTY OIHMCYBAaTH CUCTEMY 3 JOBUTBHHUM YHUCIOM
3MiHHUX. Hmkde TnpuBeneHO BapiaHT MaTpu4yHoi  Qopmu
nuHamiuHoi Moxeni  Xappopa-Jlomapa 3 HE3MIHHUM —TEMIIOM
MPUPOCTY HEBUPOOHUIOTO CIIOKMBAHHS.

Y(t)=A-Y(t)+B, (2)
ne Y(t) — BEeKTOp-CTOBIYMK 3HAYCHHS 3MIHHUX MOJEN Y MOMEHT
gacy t po3mipaOCTi Nx1, A — MaTpuIsd KoeilieHTIB, IO OMHUCYIOTh
JHIAHI B3a€EMO3B’3KH MK KOKHOIO Iapo0 3MiHHUX, PO3MIPHOCTI
Nx n, B — BEKTOP-CTOBMYMK HE3AIECKHOTO IMPHPOCTY 3MIHHUX
(baraToBUMipHHI aHANOT TPUPOCTY CIIOKUBAHHS) PO3MIPHOCTI
Nx/, N — KUTbKICTh 3MIHHAX MOJIENi, IO MPEICTABIAIOTh Pi3Hi
MaKpPOCKOHOMIUHI TOKa3HUKH.

OCKiNbKM B peaibHIii €KOHOMIIll CIIOCTEpPIraeThCsl Jiar MiX
3MIHOI0 YMHHHUKIB Ta iX BIUIMBOM Ha ITOKAa3HUKH, HAIPUKIAI,
3aIli3HEHHs MPUPOCTY OXOAY IO BiJIHOLICHHIO J0 1HBECTHLIH, 110
3yMOBWJIHM JTaHUI TPHUPICT, IOIIIBLHO BIOCKOHAIUTH MOjeib (2) 3
METOI BpaxyBaHHS JIaroBux sBHII. Toxmi cucrema (2) HaOyBae
HACTYIHOTO BUAY:

V() =AY(t-7)+B, @3)
ne Y(t) — BeKTOp-CTOBIYMK 3HaY€Hb 3MIHHMX MOJIENi y MOMEHT t, A
— MaTpullsd Koe(illieHTIB JiHIHHUX B3a€MO3B’S3KiB 3MiHHUX, T > 0 —
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BEIIMYMHA JIaTy B3a€EMO3B 3Ky 3MIHHHX, B — BEKTOpP-CTOBIYHK
HE3aJIOKHOTO NPUPOCTY 3MiHHHUX.

Mogens (3) mpexacraBise cobow cucTeMy AudepeHIiHHIX
piBHsHB. J{J151 3HAXO/HKEHHS PO3B’SI3KY JTaHOI CUCTEMH ii HEOOX1THO
MepenucaTd TaKUM YHHOM, 1100 mo30yTHcs 3amisHeHHS (—7) Y
cknanai aprymenty ¢yskuii Y(t - 7). ¥ mpaui [5, ¢. 795] nonione
[IEPETBOPEHHSI BHUKOHYBaJOCh 3a JOMOMOrow psay Teinopa.
Haramaemo, mo psimom Teitmopa mns ¢yskmii f(X) HasuBaeThcs
CTEIICHEBHI Psi/i HACTYITHOTO BHY:

" ™
ne f(X) — ¢yukmis, mo HeckiHdeHHO mudepeHiiiioBaHa B OKOJI
TOYKH .

Bukonaemo posknan ¢yukuii Y(t - 7) B okomi Touku t B psig
Teitmopa, BUKOPHUCTOBYIOYM JIMIIE JIiHIMHI JOJAHKKA (MOXIiAHI
MIEPIIOTO MOPSIKY):

(x-a)"+.. (4)

f(x):f(a)+%(x—a)l+

7—1)

Y(t—r)=Y(t)+%=Y(t)—r-Y’(t), )

[TincraBuBmi mnpaBy yactuHy Bupasy (5) y piBasuuas (3),
OTPUMYEMO:
Y'(t)=A-Y({t)—7-A-Y'(t)+B, abo
Y'(t)+7-A-Y'(t)= A-Y(t) + B, 1 HapemTi:
(E+7-A)-Y'(t)=A-Y(t)+ B, T06TO
Yt)=(E+7-A-AYD)+(E+7-A*-B, (6)
ae Y'(t) —noxigHa Y (t) mo vacy t, E — oquHuuHa MaTpuus Tiei x
PO3MIPHOCTI, 110 ¥ MaTpuis A.
InterpyBanasM piBHsHHS (6) 1O He3anexHii 3MiHHINA t
OTPUMYETBCS HOTO aHATITUIHHUN PO3B’SI30K:

Y(t)=e® VALY L (E+r- A (TN M _E).B, (7)
ne Y(t) — BeKTOp-CTOBMYMK 3HAYEHH 3MIHHHUX MOJENI Y MOMEHT
gacy ft, e(E+mAMAt_ excrIoHEeHTA MaTpuli (E+7-A)t-At, E —
OAWHHUYHA ManI/II_ISI, T — CKaHSIpHa BCJIMYWHA nary, A — ManI/IHﬂ

Koe(ilieHTIB JIHIHHUX B3a€MO3B’SA3KiB 3MIHHUX, | — MOMEHT Yacy,
JUIS AKOTO PO3B’SA3YETHCA PIBHAHHSA, Y, — BEKTOP-CTOBITYMK 3HAYEHb

3MiHHUX y MOMeHT t = 0, B — BeKTOp-CTOBITYHMK HE3aJIeKHOTO
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MIPUPOCTY 3MIHHUX, N — KUTBKICTh 3MIHHIX MOJIEJI.
Junamika 3MiHHUX Mozenmi (7) 3aJeXHuTh Bil KOHKPETHHX
3Ha4eHb MaTpuui A, BeKTOpiB Y, 1 B, a Takox BeIWYMHM Jary T.

st BINTBOpPEHHSI peajibHOI JUHAMIKM HAI[lOHAIBHOI €KOHOMIKH Y
koopauHatax «BBII — momatkm» Ha migrpydti momeni  (7)
HEOOXiZHO 3HaWTH Taki 3HaueHHS A, B i 7, mo0 po3paxyHKOBi
3HaueHHs 3MiHHUX Y(t) MakCUManbHO HAOIKAIKCS IO peallbHUX
3HAa4YeHb BIJMOBIIHUX MOKA3HUKIB TSI KOXKHOTO YacOBOTO TEPiOAy.
3Ha4yeHHs CKaISAPHUX KOMIIOHEHT BEKTOPY Y, BCTaHOBIIOIOTHCS HA

pPIBHI CTaTHCTHYHUX 3HAYCHb IIOKA3HWKIB, IO BiIITOBITAIOTH
MepUIOMY TEpioy CIIOCTEPEKEHb.

Jns BupimeHHS IaHOi 3amadi CKOPHCTAEMOCS OJHI€I0 i3
Moaudikarniit meroxy Haiimenmux kBaapatiB (MHK). ¥V 3B’s3ky 3
HEMHIAHUM XapakTepoM AWHAMIKK 3MiHHux wmozemi (7), mis
3HAXOKEHHs JOCTATHHOTO HAOJIMKEHHS BUHUKAE HEOOXIJHICTH B
iTeparuBHOMY TIporieci Ha 6a3i MHK.

Hexaii 6, — BEKTOP-CTOBHNYMK, IO MICTHTh IOYaTKOBI

3HAUCHHS HAJAIITOBYBaHHUX MapameTpiB moneli (7):

O = {3'11 a, @ 8 b b 7 }’ (8)
ne a;,a,,,a,,a,, — [0YaTKOBI 3Ha4yeHHs MaTpuui A, b b,
MIOYaTKOBI 3HAYECHHS BEKTOpPY B, 7 — moyaTtkoBe 3HaYCHHS BEINYNHH
nary.

[MoyaTtkoBi 3HaYeHHs CKasIpHUX KomroHeHTiB A 1 B
00MparoThes OBUIBHO B iHTepBaii [-1 ; 1], a mouaTkoBe 3HAYCHHS
Jary T — eMIIpPUYHO, BUXOASYM 3 TPHOIHM3HOI TpPUBAIOCTI
3aIli3HEHHS B3a€EMOBILIMBY PO3TJISIYBAaHUX CKOHOMIYHUX 3MIHHHX.
Toni pesyabrarom kxoxkHoi itepamii MHK Oyne BekTop-cTOBImUMK
A6, MmO TmpejCcTaBisie HEOOXiJHY 3MiHY 3HAUY€Hb IapaMeTpiB

MOJIEJTi 3 METOF0 HAOIIKEHHS JI0 MiJTbOBOI TMHAMIKY:

0., =6, + A0, ©)
ne 6. — BEKTOpP-CTOBIYMK HapaMeTpiB Mojeni Ha i-Till ireparii
MHK, A6, — pe3ynbrar i-toi itepanii MHK.

3 HaOMMKEHHAM PO3B’3KiB Mojeni (7) 0 [iTbOBOT TUHAMIKH
3 BUKOpUCTaHHsIM kiacuyHoro MHK, icHye pH3WK BHHUKHEHHS
XaOTHYHUX SIBUII, ITOB’SI3aHMX 3 MPOXOKEHHIM PO3PaxyHKOBOT
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MaTpHIll Yepe3 OKUT ojnHiel i3 To4ok ii BHpomkeHHs. [lomiOHa
MOBE/IiHKa MOKE CHPUYMHUTH HU3bKY TOYHICTH pe3yibrariB MHK,
TOMY JJIsl BUILIICHHS 33/1a4i IO ONTHUMi3awii mapamerpiB Mozaedni (7)
JOLITFHO cKopucTathcs moau(ikariero meronqy MHK, Bimomy sk
anmroputm JleBenOepra—MapkBapara (B 3apyOikHiN tiTepaTypi
gacto (irypye HazBa meroxy Damped Least Squares). 3riguo i3
3a3HAYCHUM QJITOPUTMOM PO3B’S30K 3a7adi ONTHMI3AIlil 3BOJUTHCS
1o HacrynHoro piBasaus [10, ¢. 39]:

-1
AO=37(3-37+ A1) e, (10)
ne A@ — BEKTOP-CTOBITYHMK PO3MIPHOCTI PX1, 10 MpeacTaBisie
3MiHy TlapaMeTpiB CHUCTeMH HaINpHKIHII JaHol  iTepaiii,

J :{Jij}: 22‘ — wMmarpurst  SIkobi  po3MipHOCTI MXP, 110

XapaKTepu3ye BEJIMYMHY 3MIHM TIOMHIKH €, y pa3l HECKIHYEHHO

i

Malloi 3MiHM 3Ha4eHHs napamerpa 6, i=ILm, j=1p, 1 =20 —

nemryroua KOHCTaHTa, 3HAUCHHS KO BUOMPAETHCS EMITIPUYHO 1
MOBUHHO OYyTH SIKOMOI'a MEHIIWM, aj€ JOCTaTHBO BEIHMKHM, 1100
YCYHYTH HECTIMKICTh B OKOJII TOUKH BUPOKEHHS MaTpuIi J-J' , e
— BEKTOP-CTOBIYMK PO3MIPHOCTI MX1, IO MPEICTABIISE MOMUIKY
MO0 KOXXKHOMY i3 KpUTEpiiB ONTHMi3alii, M — KUIBKICTh KpUTEpPiiB
onTuMi3amii, P — KUIBKICTHP TapaMeTpiB  CHCTEMH, IO
OIITHUMi3YIOTBCSL.

Y posrnsayBaHidi 3amadi  onTuMizaiii B SKOCTI MOMMJIKU
o0paHO cyMy KBaJpaTiB BiIXWJIEHb PO3PaXYHKOBHX 3HAYEHb Bij
CTaTUCTUYHHUX I KOXKHOI i3 3MiHHKX Mozeni (7):

T
& = Zl:(Yt(') _Yt(l))z ! (11)
=

ne € — i-Tnil emeMeHT BekTopa nomwiok €, i=12, Yy —
pO3paxyHKOBE 3HA4YeHHs i-TOro mokasHumka 3a mepiox t, Y,©

iTbOBE (CTATUCTUYHE) 3HAYCHHS I-TOTO MOKa3HuKa 3a nepion t, T —
KUTBKICTh MEPIOJIiB CIIOCTEPEKECHHSI.

OCKUIbKM aHAJITUYHUN PO3PAXYHOK MOXITHUX IOMHIIKH €
mozeni (7) mo KoxHOMy 3 il HaJamTOBYBaHHX TapameTpiB 6, €

3aHaATO CKIAJHOK MAaTCMaTU4YHOIO 3aJa4€ro, AJIs1 3HaXO/HKCHHA
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Ok,
00,
YHUCJIIOBUH METOJ PO3PAaxyHKYy HOXIiTHHX. Y TaKOMy BHIAIKY
3HAYEHHS eJIEMEHTIB MaTpHii SIk001 0OUUCITIOIOTHCS 38 HACTYITHOIO
(hopmyitoro:

)-8 (00;1,0, +0.0,1...0,) ~€,(6,,.0,) 12)

ij h

e {J ij} — €JIEMCHT MATpHIli J, 110 3HAXOTUTHCS B I-TOMY PSIIKY -

eneMeHTiB  Mmarpumi  SIkobi {J ij}: BUKOPHCTOBY€ETHCS

TOro croBm4MKa, i=Im, j=1p, € (...) — BelNMINHA MOMHJIKH i-

TOr0 MOKa3HUKA MPH 3aJaHUX 3HAYCHHAX MapamerpiB moxeni (7),

6, — 3HAUCHHs apaMeTpa MOzl (7), mo ontumisyernes, h — Kpok

oOYHCIIeHHS TOXiAHOI, 3HA4YeHHsS SKOTO IIOBUHHO OOHWpaTHCS
SIKOMOTa MEHIIHUM, aje¢ # [IOCTaTHRO BEIMKHM, M[00 mHOXuOKa
KOMIT'IOTEPHOTO OOYMCIICHHSI 3allUIIaNach Ha MPUHHATHOMY PiBH,
m = 2 — xinekicte 3MimHMX Momemi (7), p = 7 — KIIBKICTH
napameTpiB Mozei (7), 10 miIAraloTh ONTHMI3AILI.

PosrasiHeMo  cTaTUCTWYHI  JaHi  PO3BUTKY  YKpaiHCBKOL
€KOHOMIKH, Ha 0a3i SKMX MOKHA BIJATBOPHUTH IWHAMIKY €BOIIOIIL
HaI[lOHAaTIbHOI eKOHOMikKM B koopmauHatax «BBII — momatkm». Y
Tabnuii 1 npejpcraBiaeHo 3Ha4YeHHs HOMiHAILHUX oOcsrie BBIT ta
JIOXOJIIB JI0 3BEJICHOTO JiepykaBHOrO Oro/pkery 3a 1996-2016 pp., a
TaKOXX peanbHI 00CATH BIAMOBIAHHUX MOKa3HUKIB y miHax 1996-ro
POKy, IO JAarOTh 3MOTY OI[HHTH iX JHHaMiKy 3 YypaxyBaHHAM
1HGAIII.

3 MeTor0 OLIbII KOPEKTHOro (3 TOYKH 30py MaTeMaTH4HOTO
MOJICTIIOBaHHS) TIPEJCTABICHHS JAHWX HAasBHI 4YacoBi psau
MaKpOCKOHOMIYHHMX [OKa3HUKIB BapTo HOpMamidyBaTH. Hamu
BUKOPHUCTAHO HAcTynHY (hopMyity HopMmauizaiii st BBIT:

(s)
VA (13)

min(Y,)
i=1T

ne Y, — HopmanizoBaHe 3HaueHHs BBII 3a t-mit mepion, Y, —

3HaueHHs peansHoro BBII 3a t-uit mepiox, T — KinbKiCTh nepiofiB
CIIOCTEPEIKEHb.
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Tabnuus 1

[Toka3HUKH MaKPOSKOHOMIYHOTO PO3BUTKY
VYkpainu 3a 1996-2016 pp.

Howminanms- | Hominams- | Jedmsa- | Axymy- Peanbnnii Peanb-

Pix HUH 00csr | Huit o6_c;1r TOp JHOBaHUHN obcsr HUH o6c_;{r

BBII, nozpatkis*, | BBII, | nmedusatop BBII, MOJATKIB,

MJIPA. TPH. | MIPI. TPH. % ** % MJIPA. TPH. | MIIPJ. IPH.
1996 81.519 30.200 — 100.0 81.519 30.200
1997 93.365 28.100 118.1 118.1 79.056 23.793
1998 | 102.593 28.900 112.1 132.4 77.493 21.829
1999 | 130.442 32.900 127.3 168.5 77.399 19.521
2000 | 176.128 49.100 123.1 207.5 84.896 23.667
2001 | 211.175 54.900 110.2 228.6 92.367 24.013
2002 | 234.138 61.900 105.3 240.7 97.257 25.712
2003 | 277.355 75.300 108.2 260.5 106.477 28.908
2004 | 357.544 91.500 115.3 300.3 119.048 30.466
2005 | 457.325 134.200 | 124.1 372.7 122.700 36.006
2006 | 565.018 171.800 | 114.9 428.3 131.936 40.116
2007 | 751.106 219.900 | 122.8 525.9 142.824 41.814
2008 | 990.819 | 297.893 | 129.0 678.4 146.051 43.911
2009 | 947.042 272.967 | 112.6 763.9 123.977 35.734
2010 | 1120.585 | 314.506 | 113.7 868.5 129.020 36.211
2011 | 1349.178 | 398.554 | 114.2 991.9 136.024 40.182
2012 | 1459.096 | 445.525 | 107.8 1069.2 136.462 41.668
2013 | 1465.198 | 442.789 | 104.3 1115.2 131.383 39.705
2014 | 1586.915 | 456.067 | 115.9 12925 122.776 35.285
2015 | 1988.544 | 652.031 | 138.9 | 1795.3 110.763 36.318
2016 | 2383.182 | 782.749 | 117.1 2102.3 113.360 37.233

* Ili0 nooamxamu Mmaiomvcsa HA y8azi 00X00u 00 38e0eH020

deparcasnozo b100cemy. ** I1i0 akymynvosanum O0ephisamopom mMacmocs
Ha yeasi degpissmop BBII 3 1996 poxom 6 sikocmi 6a306020 nepiooy.

Iicepeno: pospaxynxu asmopie na ocnosi [6], [7]

Jiis po3paxyHKy HOpMalli30BaHMX 3HAYeHb MOJATKIB OyIo

BUKOPHUCTAHO Ty % 0a3y HopMaJi3allii, 1o i y umnaaky 3 BBII, 1o
00yMOBIICHO HEOOXiJHICTIO 30€pEeKEHHS CIiBBIIHOLICHHS MiX
obcsramu BBII Ta monaTkiB y HOpMaili3oBaHHX YaCOBUX PSAAX:

(n)

Gt(S)

T min(y.®y’
min(Y;"™")
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ne G — HopMani3oBaHe 3HaYEeHHs MOJATKIB 3a t-mii mepiox, G

— 3HAUEHHs PEATBHOTO 0OCATY JOXOIIB JI0 3BEIEHOIO JEPHKABHOIO
6roukeTy 3a t-nii mepion, Y, — 3Hayenns peansnoro BBII 3a i-uit

nepion, T — KUTBKICTh MEPiOIiB CIIOCTEPEKEHb.
Pesynprarom HoOpMmamizaiii BUXIIHUX PSAIiB CTATUCTHYHHUX
JIAHUX € YaCOBI PSM, TIPEJICTABIICHI y TabmvIIi 2.
Tabnuns 2
HopmaizoBaHi 3HaYeHHSI MOKa3HUKIB
MaKpOEKOHOMIYHOTO pO3BUTKY YKpainu 3a 1996-2016 pp.

. . HopwmanizoBani 3Ha4eHHS peaabHOTO
Pix Hopwmarisosani suaderss 00CsTy JOXOJIIB JI0 3BEICHOTO
peanbsHOTO 00CsTY BBII
JIep’KaBHOTO OIOJDKETY
1996 1.053 0.390
1997 1.021 0.307
1998 1.001 0.282
1999 1.000 0.252
2000 1.097 0.306
2001 1.193 0.310
2002 1.257 0.332
2003 1.376 0.373
2004 1.538 0.394
2005 1.585 0.465
2006 1.705 0.518
2007 1.845 0.540
2008 1.887 0.567
2009 1.602 0.462
2010 1.667 0.468
2011 1.757 0.519
2012 1.763 0.538
2013 1.697 0.513
2014 1.586 0.456
2015 1431 0.469
2016 1.465 0.481

Licepeno: pospaxynku asmopis

Jns  ToJaNbIioro  MOZCIIOBAHHS — JHUHAMIKH — YKPaiHChKOT
eKkoHOMiKM Ha miarpyHTi (7) Oy/no BHKOHAHO KOMIT FOTEPHY
peamizaiiro MaremaTuyHoro iHctpymenrtapiro (9) — (12) y
nporpamHoMmy mnakeri Mathcad 14. Jlns po3p’si3ky 3amaui
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orrumizamii  Momemi  (7) BHKOPHCTaHO HACTYIHI 3HA4YE€HHS

. L 0.15 -0.10
rapaMeTpiB ONTHUMI3ALINHOTO AITOPUTMY: A = -

0.05 -0.05
MOYaTKOBa MaTpHLs KOe(iliEHTIB JIHIHHUX B3a€MO3B’S3KIB MK

. 0.85 .
3MIHHUMH, B = — IOYAaTKOBUHM BEKTOD HE3AIEKHOIO

0.00
OPUPOCTY 3MIiHHMX, T = 2.5 — ToYaTkoBa BeNUYMHA JIATy
B3a€MO3B’s13Ky Mk 3MiHHUMH, A = 0.1 — nemndyroua KoHcTaHTa, h
=0.00001 — xpox OOUHUCTICHHS eIeMEeHTIB MaTpui SKo0i.

OcobnmBy  yBary cuig  TOPHOUIATA  OOTPYHTYBAaHHIO
BHUIIIE3a3HAYEHOT0 BUOOpPY MOYATKOBOI'O 3HA4YCHHS 7. | IMOOKWiH
CeKOHOMIKO-MaTeMaTUYHUI  aHami3  mpoOiieMu  Jlary  Mix
BUHUKHEHHSM 1HBECTHIIHHUX TIOTOKIB Ta BIJIOBITHUM MIPHPOCTOM
BaJIOBOTO BHWITYCKY NPOAYKIi B MeXax YKPaiHCHKOI €KOHOMiKH
Oymo mpoBemeHo 'y mpami  [8], A€ 3  BHKOPHUCTaHHAM
€KOHOMETPUYHUX MOJENeH BCTAaHOBJICHO, IO [UIS OUTBIIOCTI
ramy3eil eKOHOMIKM YKpaiHH CIOCTEPIraeThCs Jiar B MeKax Bif 2
no 3 pokiB. Ha mijcTaBi mux IaHUX BHUPINICHO BHKOPHUCTOBYBAaTH
3HAYeHHS JIary, piBHe 2,5 poKy, Ha NMOYATKOBiH iTepamii Ha Oa3i
piBasius (10) 3 mpunyIIeHHAM, 110 BKa3aHe 3HAYCHHS 3 BEIHUKOIO
WMOBIPHICTIO CIPHUATAME HAWOINbII MIBUAKIN 1 TOUHIA 301KHOCTI
moeni (7) 3 IiMbOBOIO TUHAMIKOIO 3MiHHHX.

V pesynbrarti npoBeaenHs 211 itepauiit metoay (10) orpumano
HACTYIIHUH BEKTOp, MO MICTUTh ONTHUMIi30BaHi 3HAYECHHS
napameTpiB MoJieni (Yuciia OKpyTIIeHi 0 3-T0 3HAKY ITICJIsi KOMH):

0,,, ={-0.047 -0.398 0.080 (15)

-0.308 0.134 -0.119 2.462}

3rigHO 3i 3HAYCHHSIMH CKASIPHUX KOMIOHEHT Bektopa (15),
ONTHMIi30BaHi mapamerpu mozelni (7) OTpUMYIOTH Taki 3HAYCHHS:

A —-0.047 -0.398 B 0.134 2462
0.080 -0.308 -0.119
. . 1.053
Bekrop no4aTkoBuX 3Ha4YCHb 3MIHHHUX JIOPIBHIOE Y = 0.390

[ligcraBuBIIM BKa3aHi 3HA4YEHHS MapaMeTpiB y aHATITHYHHUN
pos3e’sizok  (7) muHamignoi wmogeni (6), OTpEMyeEMO YHCIOBi
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3aKOHOMIPHOCTI (16), SIKMMH OIHUCYETHCS EBOJIIOLIIs
MaKpOCKOHOMIYHOI JWHaMiku YKpaiHu y koopauHartax «BBII —
nonatkm» 3a 1996-2016 poku.

YO, J(0164 0979 | (1053) (0595 2410
o))~ 0296 —0.478) [ |03%0) | 0483 2177 (16)

0.164 -0.979 10 0.134
exp i — .
0.196 -0.478 0 1)|\-0.119
ne Y(t) — snauenns oocsry BBIT y moment gacy t, g(t) — 3sHaueHHs
o0csry MoJaTKiB y MOMEHT dacy t, exp {} — eKCIIOHEeHTa Marpu, t
>0 — po3risLyBaHUil MOMEHT Yacy.
[Ipoanamni3yBaBIIM OTPUMaHI 3HAUYCHHS CKAIIPHUX KOMIIOHEHT
Matpuii A, MOXHa 3pOOMTH BHCHOBOK, IIO 3a PO3TIISAAyBaHUH
nepiosl BUPOOHMYI MOTY)KHOCTI YKPaiHChKOI €KOHOMIKHM CXWIIBHI 710

MOCTIHOTO, X04a 1 HE3HAYHOTO CIay B pe3yJbTaTi MEepeBHUICHHS
aMopTH3alii Hal IHBECTULIAMU B KamiTan (a,, =-0.047 <0).

[TonaTkoBe HaBaHTaKEHHS CIIPABIISAE ICTOTHO OLIBIIUN HEraTUBHUH
BIIUB HA HAKONIMYEHHS HALllOHAJIBHOIO KamiTtany (a,, =-0.398<0).
JuHaMmika IOXOMIB IO NIEP’KaBHOTO OMODKETy, sIK i BapTo Oyio
OYiKyBaTH, 3HAXOJUTHCS y TPSAMO MPONOPLIHHIN 3aeKHOCTI Bij
00cAry HalliOHaAbHOro a0xony (a,, =0.080>0). A nepxaBHui
CEKTOP E€KOHOMIKH HE € CaMOJOCTATHIM: JOXOAM JO JEPKABHOTO
OrojpKeTy He 30UIbIIYIOTbCS B pe3yibTaTi  BUKOPUCTAHHS
OI0/UKETHUX KOIITIB, a, HABIAKH, CXHMIIbHI 0 IIBUIAKOTO 3HMKECHHS
(a,,=-0.308<0).

AHalni3 oTpUMaHHMX 3Ha4YeHb BekTopa B BKkazye Ha 3HauHe
spoctanHs BBIl 3a paxyHOk 3pocTaHHS HEBHPOOHHYOTO
cnoxuBanHs (b, = 0.134), a TAKOXK ICTOTHE CKOPOYEHHS JI0XO/IB JI0

JIep>KaBHOTO OIO/DKETy uepe3 YMHHHUKHK, HE BpaxoBaHI y MoOAeNi
(b, =—-0.119). VcepenHeHa TpPHBAIiCTh 3alli3HEHHS MDK 3MIHOIO
PO3IJIsAYBaHUX TOKAa3HHMKIB (HAI[IOHAIBHOI'O JIOXOIY Ta MOJATKIB)
Ta iX BIUIMBOM OJWH Ha OJHOTO CTaHOBUTh 7 = 2,462 pokw.
[ligkpecnumo, MO0 AaHUK JIAT TaKOX CTOCYETHCS BIUIMBY 3MiHHUX
caMHX Ha ce0e, HalpHKIAJ, IHBECTYBaHHs y KalliTal 3a paxyHOK
JIOXOJIIB MPHUBATHOTO CEKTOPY, IO 3yMOBJIIOBATUME MaiiOyTHE
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3pOCTaHHS BUPOOHWYMX ITOTY)KHOCTEH 1 TOJanbIne 301TBIIICHHS
JIOXO/MIB.

Ha ocHoBi mozeni (16) orpuMaHO po3paxyHKOBi 3HA4YCHHS
o0csarie BBII Ta noxoaiB 10 3Be€HOTO NIEP>KaBHOTO OIOKETY 3a
1996-2016 pp. (miamasom wuesamexxknoi 3mimmoi t = [0; 20]),
JMHaMiKa SKUX MpecTaBieHa Ha puc.l. 3 MeToro MOpiBHSIHHA Ha
rpadiky TakoX TOKa3aHO AWHAMIKY HOPMAJi30BaHHX pPEaThbHHUX
3HaYeHb 3a3HAYCHUX MMOKA3HHKIB 3rimHo Tadn. 2. OkpiM Toro, 0yio
MPOBeJICHO ekcTpanossiiro oocsarie BBII ta moxaTkiB Ha Tpu poku
micns ocranHboro nepiony (t = [20; 23]), mo nano 3Mory oTpuMaTH
porHo3 ix auHamiku Ha 2017-2019 pp., sIKuil TaKOX MPEACTABICHO
Ha puc.l. Haromocumo, mo momiOHO MiHIMHUM perpeciiHuM
MOJIEJISIM, PO3TJIsIIyBaHa MOJENb JOBrOCTPOKOBOTO PO3BUTKY Aa€
MOXIIMBICTh OTPUMATH JIMIIE OYIKYBaHMI TpEHJ, XO04a HOro
TOYHICTh 3HAYHO BHINA MOPIBHSHO 3 Pe3yJbTaTaMU MOJENCH THITY
TiHiHOI perpecii.

2.000
1.800 R PospaxyHKOBHiT
1.600 /p"' S """"-‘-L obcar BBIT
1400 ,/ . )
/ S e Hopuanizoearit
1.200 J = peamsHuit obcar
1.000 - BBII
0.800 Poapax_w—xmsgu
obcar nmonaTrEe
0600 +—— .
0.400 L - = — e HopuanizoeaHit
5 peansHuit obcar
0.200 MoJaTKe
0.000 +— +— +— +— +—

1996 2001 2006 2011 2016

Puc. 1. /JluHamika pO3paxyHKOBHX Ta HOPMaJIi30BaHHX
peanbHux 3HadeHb BBII 1 m0XomiB 70 3BEACHOIO JEP)KaBHOI'O
oropkery Ykpainu 3a 1996-2019 pp.

Licepeno: enacui pospaxynxu

Jiiss OimpIl TPYHTOBHOTO aHali3y YKpPaiHChKOiI EKOHOMIKH
JOIIJIBHO OLIHIOBATH PU3HUK IO KOXHIH 13 KoopauHat Mozaeni (16).
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Jlns BUKOHAaHHA naHOi 3amadi Oylmo BHUKOpPUCTaHO QopMyiH,
HaBEJICHI HIXKYE.

: (17)

ne Y — penuumHa pusMKy AIA j-TOro HoKasHuKa, j=1S, S —
KUTBKICTh TIOKAa3HHKIB (3aJIC)KHUX 3MIHHHX) PO3TIISIAYBAHOI MOJENI,

m{) — cepenme KBazpaTHUHE 3HAYCHB j-TOTO TMOKa3HHMKa, M) —

Cepe/iHe TeOMETPHYHE 3HAYCHb j-TOrO IOKasHHKa, m') — cepemne

apudMeTHYHE 3HaYCHb |-TOr0 MOKa3HUKa. To0To:

(18)

ne m{ — cepenHe KBapaTUYHE 3HAYCHD J-TOTO MOKa3HHKa, XV —

3HAUCHHS J-TOTO MOKa3HMKA 3a I-TMH Tepioj, N — KUIbKICTh PiBHIB
4acoBOTO PsLy.

(19)

ne m;” — CepeJiHE TeOMETPHUYHE 3HAYEHb |-TOro MokazHuka, x( —

3HAUCHHS J-TOTO TMOKa3HMKA 3a I-THH Tepioj, N — KiIbKICTh PiBHIB
4acoBOTO PsLy.

mi = LSy, (20)
n =

ne m{Y — cepenne apudMeTHUHE 3HAYCHB J-TOTO MOKa3HUKa, X —

3HAUEHHS J-TOTO TMOKa3HMKA 3a I-THH Tepioj, N — KiIbKICTh PiBHIB
JacOBOTO PsAY.
KoseH i3 MOKa3HUKIB CTYIEHs PU3HKY, OIliHeHHid 3rigHo 3 (17),
MOJKe MpHuiMaTH 3Ha4YeHHs B iHTepBati Big 0 1o 1.

3a dopmymoro (17) 3 BUKOPHCTaHHSAM 3HAYEHb MOKA3HUKIB
mozeni (16), po3paxoBanux s nepioxy 1996-2016 pp. (mianazon
HesanexHol 3minHOT t = [0; 20]), orpumMaHO HacTyNHI BEJIWYHUHH
pusuky: rY =0.330 — s BBIL, r® =0.418 — s nonarkis. Jlns
nepiogy 1996-2019 pp., 110 BKIOYAE MPOTHO30BaHI 3HAYCHHS
MOKa3HMUKIB Ha MaiOyTHI POKHU (Ziana3oH HEe3aJIeKHOI 3MIHHOI t =
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[0; 23]), pusuk mabymae smauens r” =0.311 i r? =0.395 ms

BBII ta monmatkiB BiamoBigHO. HaBemeHi pe3ynpraTé BKa3ylOTh Ha
OUiKyBaHE 3HIDKEHHS PH3HUKY (301bIICHHS CTIMKOCTi) AMHAMIKH
PO3BUTKY YKpaiHCBKOi CKOHOMIKM y HaiOmmkui poku. Xoua
3HAYEHHS PU3UKY € JOCUTh 3HAYHUMH (KPUTUUHUMH).

BucHoBku. IIpoBeneHo Moaudikallito KIacU4HOI AUHAMIYHOT
niHidHOT Mozgen Xappona-lomapa (1), B pe3ynbrari 4Oro yCrminrHo
YCYHEHO Taki TPHUHIMIOBI HEAONIKHM BHXITHOI MOJEm, SK
OTHOBUMIPHICTh Ta Oe3nmaroBa pealizamis BIUIMBY YWHHHKIB Ha
nokasHuku. OTpuMaHa BHachifok wmoaudikanii Mmoaens (7)
JIO3BOJISIE ~ OMHCAaTH  MaKpOCKOHOMIYHYy CHCTEMY Yy  JBOX
KOOpJMHATAX i3 BpaxXyBaHHSAM CEPEIHBOI BETUYHHU JIATy MIXK €0
YUHHHUKIB EKOHOMIYHOTO PO3BUTKY Ta BIJIIIOBIJHOIO 3MiHOIO
3aJIeKHUX MTOKA3HUKIB.

3 MeTOr HamamTyBaHHs Moesi (7) 1Ist BIATBOPEHHS peabHOI
JUHAMIKH €KOHOMIYHMX TOKa3HHKIB Ha 0a3i MeTomy HaWMEHIIHX
KBaJ[paTiB po3pobiieHo MaTeMaTHYHO-IIPOTPaMHUI
IHCTpyMEHTapiil, MO0 JO3BOJSE 3HAXOAWTH ONTHUMAIBHI 3HAUYCHHS
mapaMeTpiB  3a3HaueHoi Mojeni. 3 BHUKOPHCTAaHHSIM JaHOTO
THCTpYMEHTapil0 Ha MiIIPYHTI CTATHUCTHYHHX JaHUX YKpaiHCHKOI
exonomiku 3a 1996-2016 poku otpumano mozens (16), mo omwucye
OMHAMIKy PO3BHTKY €KOHOMIKM YKpaiHu y koopaumHatax «BBII —
TIOJATKW. [Tapamerpam Moei HaJaHO C€KOHOMIYHY
inTepnperainito. [loOynoBaHO TNPOTHO3 JIMHAMIKM — BKa3aHHX
nokazHukiB Ha 2017-2019 poku. I[lpoBeneHo OmiHIOBaHHA Tak
3BaHOTO IMOKOOPAMHATHOTO PHU3MKY MAJSl KOXHOTO 13 IOKa3HHUKIB
€KOHOMIYHOI CHCTEMH.

MoskHa BHOKPEMHMTH HACTYNHI HEPCIEKTUBU IOJANIBIINX
JNOCHI[DKEHb Yy  HampsMKy  BIOCKOHAJEHHS  NPEACTaBIICHOT
moaudikarii moaeni Xappojaa-lomapa. [To-niepie, 10CTi THUIIBKUT
1HTEepeC TPEJCTAaBIISIE MONANbIIEe 30UTBIICHHS 4YHCTa 3aleKHHX
3MIHHHX JTUHAMIiYHOI MOJENI 3 METOK OUIBII IUIICHOTO OMHCY
MaKpOEKOHOMIUHOT cucreMHu. [lo-mpyre, IOLIJIBHO IPOBECTH
JnvBepcH(IKalliio BEJIMYUHH JIary 10 KOXKHIH 13 3aIeKHUX 3MIHHUX
MOJIeJIi, OCKUIPKM BHUKOPUCTAHHS €IWHOI BEJIMYMHM JUIsL BCIX
MOKa3HMKIB € ICTOTHUM CIIPOIIEHHSIM 00’ekTy MojaemtoBaHHA. [lo-
TpeTe, aBTOMATH3allisl TPOLEAYP 3HAXOJKCHHS ONTHMAIBHUX
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3HaYeHb MapaMeTpiB MOJIEINi Ma€e MPUHIIUIIOBE 3HAYCHHS JUIS KJIACy
JUHAMIYHUX Mojeniell Ha 0a3i AudepeHliadbHUX PIBHSIHb, TOMY
aKTYyaJlbHOIO 3aJIMIIA€THCS npobiema BIOCKOHAJICHHS
MaTeMaTHYHOTO 1 TPOTPAMHOTO I1HCTPYMEHTAapil0 ONTHMi3arii
rapaMeTpiB MOJENI 3 METOI0 BIATBOPEHHS ITUIHOBOI JTHHAMIKH
MTOKA3HUKIB.

CnucOK BUKOPHCTAHUX JIKEpe:
1. Bitnincekuit B. B. Marpuune y3aranbHeHHS KJIaCHYHOT MOAENi
Xappona-Jlomapa / B. B. Birmincekuii, 0. B. Komsina,
B. A. bormap // IlpukmagHi acmeKTH MPOTHO3YBaHHS PO3BUTKY
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O. L. Yepnska, II. B. 3axapuenka. — bepasHcek : Bumasein
Tkauayk O. B. — 2015. — C. 30-40.
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OPTOJOKCAILHUX ~MOjIeNieii  eKoHOMiuHOT auHamikd [Tekcr] /
10. B. Komsima, B. A. Boumap // Monoauii Buenmit. — 2016. —
Ne 12.1 (40) — C. 795-799.
6. Odiuiiianii BeO-caiiT JlepkaBHOI Ka3HAYEHCBKO  CIyKOu
Vkpaian  [Enextponnmit  pecypc] [/ Pexum  mocrtymy:
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7. Odiuiitnuii BeG-caiit JlepxaBHOT CIIy>KOM CTaTUCTUKH YKpaiHU
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Liberalisation and Foreign Direct Investment in Nigeria: A Bound-
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10. Buss, Samuel R., and Kim, Jin-Su (2005), «Selectively Damped
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2.3. MOJIEJTFOBAHHS B OIIIHIOBAHHI
JIOTICTUYHOT'O PU3UKY 3 BUKOPUCTAHHSIM
IITYYHOI IMYHHOI CUCTEMHA

Anomauisa. AHami3yeThCs aKTyaIIbHICTh po0iieMu
YIpPaBIiHHA JOTICTHYHOTO PU3HKY SIK OJHOTO i3 OCHOBHUX JILTOBHX
PU3MKIB 3a Cy4acHHUX YMOB BejeHHs Oi3Hecy. HaBeneni icHyroui
MiIXOAH IO OI[iHIOBAHHS JIOTICTUYHOTO pr3uKy. ONHMCaHO OCHOBHI
NOHATTS INTYYHHX IMyHHHX cucteM. [loOymoBaHo Mopenb
OLIIHIOBAHHSI JIOTICTHYHOTO PU3WKY 3 BHKOPHUCTAHHSM KIJIOHOBOTO
QITOPUTMY BIiIOOPY B INTYYHIH IMyHHIH CHUCTEMi JJIsl YMOBHOTO
NPUKIIANTY.

Jozicmuunuil puzuk 3a Cy4acHuUx ymoe 6e0eHHa oiznecy.

[Ipobiema ympaBmiHHS pu3nkamMu B Oi3Heci Hapasi €
aKTyalbHOIO K Hikonu. Lle miaTBepakye, 30kpema, TOH (akT, Mo
BEJIMKI MIKHApPOJHI ayJUTOPChKI Ta CTPaXxoBi KOMIIaHii, BIUITMBOBI
CBITOBI oOprasizamii Ha CBOiX calTax pPO3MIIIYIOTH Pi3HI 3BiTH,
aHaNTH4YHY iH(pOpMaNilo, MOBIJOMJICHHS TOILIO, SIKi NPHUCBSYCHI
pI3HUM acreKkTaM YIpaBIliHHSI pH3UKaMU. 30KpeMa, IpoBiJHA
crpaxoBa kowmmanis «Allianz Global Corporate & Specialty»
(AGCS) Bumyckae mopiyauk Allianz Risk Barometer — 36ipHuk
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pI3HUX aKTyaJbHUX PEHUTHHTIB PHU3UKIB 3a HU3KOIO O3HAK, SKi
noOyJoBaHi Ha OCHOBI 00poOKM AyMOK (axiBLiB 3 Pi3HUX KpaiH
cBity (Oymo ommrano Oym3bko 1200 ¢axisiis 3 Outbme Hixk 50
KpaiH cBity [1]), a Ha caiiTi miel kommnawii [2] MOkHA 03HAHOMHUTHCS
3 1HIIIMMH 3BITaMH, CTATTSAMH, OTJISIIaMH TOITIO CTOCOBHO MPOOIeMHU
yIOpaBliHHS pPU3UKaMU. PU3MKaM NOpPUCBSYEHO OKPEMHUH pO3min
«Risk Advisory» (koHCynbTallii 1010 PU3KKY) HA CAlTi KOMIaHii
«Deloitte» [3], B sixkoMy po3smilieHa iHpOpMaIlisi CTOCOBHO Pi3HUX
aCTIeKTiB yIpaBiHHS penyTauiiHuMuy, ¢dinancoBuMH,
onepaliiHUMU pU3MKaMH, KiOep-puzukamu tomo. Ha caiiTi
CBiTOBOTrO €KOHOMIYHOTO (POpyMy 3a KIIFOUOBHM CIIOBOM «risk»
MO’KHA 3HAWTH HU3KY aKTyaJIbHUX CTaTed IOJ0 PU3HUKIB, 30KpeMa,
12-¢ Bumanns 3BiTy 3 rmobanbuux pusnkis 3a 2017 pik [5].

[ligBumennit iHTEpec MO0 aHamily pHU3UKIB BHUKIWKAaHUH,
30KpeMa, MIHIIMBICTIO CyYacHOTO CBITy, IO y CBOK 4epry
3YMOBIIIOE€ PI3HOMAHITHI CTPYKTYPHI 3pYIICHHS B €KOHOMIlll Ta
CYCIIJIbCTBI, SKi MalOTh 3HAYHUM BIUIMB Ha iX MOJAIBIIUN
po3BuTok. Hampukmax, IdTepHeT 1 TOCTIHHMHA  PO3BHUTOK
iHpOpMaLifHO-KOMYHIKallifHUX 3ac00iB 1 TEXHOJOTIH 3MiHIOIOTh
crnoco0M KOMYyHIiKalii MiX JoapMu y MoOyTi Ta Oi3Heci,
3YMOBIIOIOTh TIOSIBYy HOBHX TOBapiB (cMapTdOHH, IUIAHIIETH,
€JIEKTPOHHI KHUTH TOIIIO) Ta MOCIYT (MOOUTEHUI OaHKIHT, KyHiBIIs
CJIEKTPOHHUX KBHUTKIB Ha Pi3HI BWAM TPAHCIOPTY, B KiHO, JIO
TeaTpy, Ha KOHIIEPTH).

VY peanbHOMY CEKTOpi €KOHOMIKH JI0 TaKHX 3pYIICHb MOKHA
BiJTHECTH HOBUI TPEHJ] pO3BUTKY eKOHOMIKH «IHmycTpist 4.0%», skuit
3yMOBIIIOE€ 3MiHU HE JIMIIEe y BHPOOHMITBI, a W iHmMX cdepax
€KOHOMIKH, OCBITH, HAyKH Ta pPOOHWTH TpoOIeMy yHpaBIiHHS
PHU3UKaMH 11ie OUTBII aKTyalbHOIO, 30KpeMa, Yepe3 LIIKOBUTY HOro
(Tpenmy) iHHOBaMiiHicTh [6, 7]. OnHUM i3 PU3MKIB, KUl Hapa3i €
OCHOBHHMM TJIOOAJIBHUM [IIOBUM pH3MKOM 3a Bepciero [1] i Oyme
TaKUM, Ha Hally JyMKY, i Hajail (HaBiTh, B yMOBaX BIPOBA/KCHHS
y peagbHe BHpOOHMITBO KoHuemniii «lumgyctpis 4.0»), €
JIOTiICTUYHUH PU3UK.

Jocicmuunuii  pusux  nionpuemcmeéa — 1€ EKOHOMidHa
Kareropis, sKa  BimoOpakae  OCOOJIMBOCTI  CHPHHHSATTA
MEHEJDKMEHTOM  TiJIIPUEMCTBA ICHYIOUMX HEBU3HAYEHOCTI Ta
KOH(IIKTHOCTI, BiJICYTHOCTI MOBHOI (BHuepnHoi) iHdopmamii Ha
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MOMEHT TPUUHATTSA  pillieHb, SAKI IPUTAMaHHI TIpoIEecam
NPOTHO3YBaHHA, I[UIaHYBaHHS, YOpPABIiHHS, KOOpIWHALIi Ta
KOHTPOJIIO MaTepialbHUX, CEPBICHUX, IHPOpMaLiiHNX, HiHAHCOBUX
MOTOKIB Ta TMOTOKY IHTEJIEKTyalbHO-TPYIOBUX pecypciB [8].
YrpaBaiHHSA JIOTICTUYHHM PH3WKOM MOXKE 3MIMCHIOBATHUCS Ha
MIATPYHTI PI3HUX KOHIENTYAIBHUX IMiIXOMAIB 3 JOTPHUMYBAaHHSIM
BIJIMOBIIHAX TIPUHIHUIIIB, MPOTe y Oynb-IKOMYy BUIAAKY OJHE i3
TOJIOBHUX MICI[h 3aiiMa€ OIiHIOBaHHS Takoro pu3uky [8-10].

Knacuuni nioxoou 00 oyinio8anusa 102icmuiHozo pusuKy.

Slkmio 36uTkM (HebakaHHI HACHIIKY, HEBAAdi, HemepeaoadeHi
BUTPaTH TOMLIO), SKI BUHHUKIM B pE3yJdbTaTi MpPOsIBY AEIKOTO
JIOTICTUYHOTO  PHU3MKY, MOXHAa KUIBKICHO OI[IHUTH, TO B
aOCOMIOTHOMY BHMPaXCHHI TaKUH PHU3HMK MOXHA BH3HAYUTU 5K
NOOyTOK 3HAa4eHb IMOBIPHOCTI HeOa)KaHMX HACIIJKIB Ta BETHIUHHU
LIUX MOXJIUBHUX 30UTKIB:

L=p-x, )
ne L — BenmwumHA JIOTICTHYHOTO pH3HUKY, P — HWMOBIPHICTh
HeOa)kaHWX HACHiAKIB, X — BenuuumHa (00cCsr) muX HeOakaHMX
Haciakis [9].

3okpema, 3a jgomomororo (opmyan (1) MoxHa OLIHUTH
JOTICTUYHUI PU3MK SK HemependayeHi BUTPAaTH Ha JOCTAaBKY
npoAyKIiil (1o Moke OYyTH BUPa)XEHO y TPOIIOBUX OJUHISX Ta B
OJIMHUILSIX Yacy).

Ipuxnao. IlpunycTMo, 10CTaBKa MPOAYKIIi BiJl JOTICTUIHOTO
LEHTPY [0 CyNepMapKeTy 3[IHCHIOEThCS MPOTATOM 5 TOauH 1
Komrye nauctpub’rotopy 1 Tuc. rpH (BKIIOYalOYM BUTpPATH Ha
najgbHe, aMOPTHU3aIlilo, BapTicTh POOOTH BOJIiB, EKCIETUTOPIB
to110). 3 iMmoBipHicTiO 0,3 04iKy€eThCH, 1110, B PE3YJIBTATI MOKIUBUX
3aTOpiB Ha JOpOrax, MOTIpHIaHHS MMOTOJHUX YMOB TOIIO, OOCST
Herepen0ayeHnx BUTpaT Moke craHoBuTH Onmsbko 200 rpH Ta
MPU3BECTH 10 301bIICHHS Yacy IOCTAaBKU Ha 2 TOIMHH. Y IbOMY
BHIIAJKy BEJIMYMHA BIAMOBIAHOIO JIOTICTHYHOIO PU3UKY IOPIBHIOE
y rpomoBomy Bupazi 0,3-200epr=60zpn Ta B omuHMIIX Hacy
0,3-120x6 = 36x6.

Bennuuny (CTymiHb) JIOTICTUYHOTO PH3HKY B JICSIKHX
CUTYalisX MOXHA BU3HAYUTH SIK IMOBIpHICTH HACTaHHs HeOaKaHUX
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HACJIiJIKIB!

L=p, 2
ne L — BenuumHa JOTICTHYHOTO pU3UKY, P — HMOBIPHICTH
Hebaxanux Haciakis [9].

Ipuxnao. TlpumyctuMo, Mo cepes TOCTaBIeHOI MPOAYKIi, 3
MOMEPEHHOT0 MPUKIaNy, 3a3BU4ail BHUsBIseTbes 1% mpomykuii,
o0 He MOXe OyTH peali3oBaHa KiHIIEBOMY CIIOKMBAdeBi Ta
IMOBEpHEHa BHPOOHWKOBI 3 BHHHM AWCTPUO’0TOpa (BTpavyeHO
TOBapHUW BWIJISAJ YMAaKOBKU MPOAYKIii, CYTTEBO MOLIKOKEHO
MPOJYKINIO MiJl 4Yac TPaHCHOPTyBaHHI Oe3 MpaBa IOBEPHEHHS
BHPOOHUKOBI TOII0). OTKe, HMOBIPHICTH TOTO, IO Oy/Ie TOBEPHEHO
npoaykmiro auctpud’rotopy aopisHioe 0,01. TobOto, moricTuaHwmi
PU3UK, SKHH TOB'SI3aHUM 31 30MTKaMH BiJi TOBEPHEHHS
MOIIKOKeHo1 mpoaykii, nopisatoe 0,01.

Komu mns gesikoro ogHOTO pimieHHs (Tofii) y cdepi JOTiCTHKH
MO)KHa OIIIHMTH BEIMYMHM HEOAKAHWX HACHIJKIB, IO MOXYTh
MaTH MiCIle 3a pI3HUX yMOB HoOro (pillleHHs) peajizaiii, Ta
WMOBIPHOCTI iX HACTaHHSA, TO OIIHUTH JIOTICTUYHWUN PH3UK MOKHA
SK BEJNMYMHY PH3HKY OuUiKyBaHOi (crofiBaHoi) HeBAaui 3
BUKOPUCTAHHAM (DOpMYIIM MaTEeMaTHYHOTO CITOJTiBaHHSI:

L=M(X)=>"p;-X, €©)
i1

ne L — BemuumHa NOTICTUYHOTO PHU3HKY; M(X) — MareMaTH4He
CIOJiBaHHS BHMIAAKOBOi BenmumHH X; X; — BenuuuHa (00csr)
HeO@KaHWX HACTIIKIB B I-MX yMOBax peayisaiii pilmieHHs,
X ={X1,,...,Xi,...,xn} — JOCHi/UKyBaHa JMCKPETHa BHIIAJKOBA
BEJIMYMHA, LI0 BiANOBiZae HeOAKaHUM HaCHiKaM pilleHHs, Pj —
IMOBIpHICT, HeOaKaHWX HACTIIKIB B I-MX yMOBax peajizamil
pillIeHHS, Pz{pl,,...,pi,...,pn} — posmonin  iMOBipHOCTEH
n
HACTaHHS MOXKJIMBHX 3Hau€Hb BHUIIAJKOBOI BEIMYMHH X, Z p; =1
i=1
[9, 11].
IHpuxnao. quctpu0’roTop 3A1MCHIOE OCTaBKY MPOAYKLIl 10
cyrnepMapKeTy TPUBAJIMH Yac Ta XO4Ye OIIHUTH MOXIUBI 30WTKH,
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0 3YMOBJICHI HEBYACHOIO JOCTAaBKOIO TMPOAYKIi, 3 METOI0
MEPErJisily YMOB JIOCTAaBKH, SKINO IIi BUTpatu rnepeuiryrors 100
rpuBeHb. KoxHa XBWIMHA 3aTPUMKH JIOCTaBKH IMPOJYKIIil
3YMOBIIIOE O0OCAT JIOJIATKOBHX Hemepen0adeHuX BHUTpAT st
TUCTpuO’toTopa B cyMi 5 rpH. MOXIHBI 3aTpUMKH B TIpOIECi
JIOCTaBKM TMPOJYKI[i TOB’sA3aHI 3 3aTopaMH Ha JOporax,
BUHUKHECHHSI SIKAHX CHOPOTHO3YBaTH JOCUTH CKJIQJHO, TIPOTE
TUCTPHUO IOTOP, BOJIOAIIOYM JESKOI0 BJIACHOI CTAaTHCTHYHOIO
iHpOpMalli€r0 JOCTaBKH MPOAYKLii 3a MHHYJII Nepioau, chopMyBaB
TaOnuIo nanux (quB. Tabmn.1), Ha OCHOBI SIKOi MOXXHA BHU3HAYUTH
CTHOJIIBaHy BETTMYMHY MOXKIIMBHUX 30UTKIB (PU3HKY).

Tabmuis 1

Mozxausi cutyanii | BeauunmHa MOKIMBUX 3HaveHHs

Ha J0porax 3aTpUMOK (XB)/ imMoBipHOCTI

BeauunHa MOKINBHUX
30MTKIB (TpH)

be3 3aropis 0/0 0,15
Hesnauni 3atopu 20/100 0,25
3Ha4Hi 3aTOPH 60 / 300 0,4
CyrreBi 3aTopu 100 /500 0,2

Y onaHOMy BUNAAKy, BHIIQJKOBa BelIW4YMHa X MOXKeE

BIJIMOBIIATH  MOXKJIMBUM 30UTKaM y TPOIIOBHX  OJMHHIIIX
X ={0;100;300;500}, a BIAMOBIAHI WMOBIPHOCTI X HACTaHHS
P={0,15;0,25;0,4;0,2}. Toni BenmWYWHA PU3HMKY, IO BiIMOBiTae
BEJIMYMHI CHOJIBAaHMUX 30UTKIB, MOXe OyTH oOuuciieHa 3a
bopmyioro (3):

L=015-0+0,25-100+0,4-300+0,2-500= 2452pH) .

Bennunna pusuky (cnojiBaHuX 30UTKIB) NOpiBHIOE 245 TpH,
mo B 2,45 pasu mepesuurye 100 rpH, a Tomy aAuCTpuO’I0TOPY
HEOOXiIHO TEeperyiSHyTH YMOBH JIOCTaBKM MPOAYKIi 10
CylepMapKery.

KnacuuHuM TiIX0M0M MIOAO OI[IHIOBAHHS BEJHYHUHH PUBHKY,
30KpeMa I JIOTiICTUYHOrO, € BAKOPUCTAHHA JUcIepcii (Bapiawii) un
Cepe/IHLOKBAIPATUYHOTO  BIIXWJIICHHS, [0  XapaKTepPH3YIOTh
pO3CiIOBaHHS 3HAuYeHb BHUIAJKOBOI BEJIWYMHHM BIJHOCHO i
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CIIOAiBaHOI BEIMYMHN (MaTeMaTHYHOTo criomiBanus) [9, 11]:
- IUCIIEPCis BHUIMAAKOBOI BEIMYMHH X = {Xl,,...,Xi ,...,Xn}, IS
sIKOi BiJIOMI BIJAIMOBIJHI WMOBIPHOCTI HACTaHHS IXHIX 3HAYCHb

n
P= {pl,,..., Piy.o pn}, Z p; =1, obumcmoeThes 3a HOPMYJIOKO:
i=1

V(X)=>pi-(x -M(x)7; 4
i=1
- CCPCAHBOKBAAPATUIHE BiI[XI/IJ'ICHHH:
a(X)=WN(X). ()

BBakatorh, uuMm  Oinblie 3Ha4YeHHs jaucrepcii  (abo
CepeqHhOKBAIPATHYHOTO BIAXWJICHHS), THUM OLIBIINN CTYIIiHb
JIOTiICTUYHOTO PU3UKY. B OIiHIOBaHHI JIOTICTHYHOTO PU3HUKY MOXKHA
BUKOPUCTAaTH  TaKOXK  ceMiBapiallilo Ta  CeMIKBaJpaTU4HE
BimxwieHHs, KkoedimieHT Bapiamii, koedimieHT cemiBapiailii,
bopMyaHM po3paxyHKy SKHX HaBeaeHo, 30kpema B [9, 11]. [lani
MOKa3HUKH JOPEYHO BUKOPUCTOBYBATH, HAMPHKIIAI, KOJH € KilTbKa
MOXXJIUBUX PE3YylbTaTiB (aJbTEpPHATUBHUX BapiaHTIB) NESKOTO
pillleHHs Ta icHy€e MOTpeda B iX MOPiBHIHHI 3 ypaXyBaHHAM PU3HKY.

Ipuxnao. Juctpu0’toTop, 3 MONEPEAHBOIO NPHKIANY, Ma€
JaHl 110710 JOCTaBKM MPOMYKIT JI0 1HIIOTO CylepMapKeTy (IIuB.
Tab. 2) Ta OaXae OI[IHUTH POOOTY CHCTEMH JOCTaBKH MPOMYKIIii
JI0 KOJKHOTO 13 CYlIepMapKeTiB.

Tabmurs 2
Moxnugi cutyanii | BeanmunHa MOKJIMBHUX 3HaYeHHA
Ha JJ0porax 3aTPpUMOK (XB)/ iiMoBipHoCTI
BeanunHa MoxKIUBUX
30MTKIB (rpH)
be3 3aropiB 0/0 0,1
Hesnauni 3aropu 38/190 0,5
3Ha4Hi 3aTOPH 70/ 350 0,3
CyTtTeBi 3aTopu 90 /450 0,1

st npyroro cyrnepMapKeTy BEJIHYMHA CIIOIIBaHUX 30MTKIB
nopisaroe L=01-0+0,5-190+0,3-350+0,1-450=245zpn) .
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ToOTo, B 000X BHUIIaJKaX BEJIMYMHA CHOJIBaHUX 30HUTKIB €
OJTHAKOBOIO 1 HE MOXKHA BIIJIATH MIEpeBary OJHIHN i3 JBOX IOCTABOK.
Jucnepcisi BUIMaIKOBUX BEJIMYUH 30UTKIB MijJ Yac JOCTaBKU
MIPOYKIIii IO CymepMapKeTiB TOPIBHIOE:
- JUIS TIEPIIIOTO CYNepMapKeTy:
V(X)=015-(0—245)* +0,25- (100— 245)* +0,4-(300— 245)* +

+0,2-(500—245)* =8505Q
- I OPYTOro CyIepMapKeTy:
V(X)=01-(0—245)* +0,5-(190—245)* +0,3-(350— 245)° +
+0,1-(450—245)* =82100Q

CepeIHbOKBAIpaTUYHE BIAXWICHHS BUMNAJKOBUX BEIMYUH
30MTKIB ITiJ] 9ac JTOCTABKH MPOIYKIIil 10 CyepMapKeTiB TOPiBHIOE:

- IS IepUIoTo CyTepMapKeTy:

o(X )=+/85050~ 291,63(cp) ;

- U APYTOTO CyIepMapKeTy:

o(X )=+/82100~ 286,53(zpr) .

Skmo 3a  wMipy pU3HMKY y3STH ~ CEpPEIHBbOKBAIpaTHIHE
BIIXWJICHHS, TO MOYXHa 3POOMTH BHCHOBOK, II[0 PU3UK OTPUMATH
JIOJTATKOBI 30MTKH BiJ] HEBUYACHOI JIOCTABKH MPOAYKIIIi 10 IPyroro
CyliepMapkeTy € HeHabaraTo MEHIIM 33 pHU3WK OTpUMaHHS
JOJTATKOBMX 30WTKIB BiJ HEBYACHOI JOCTaBKH TMPOIYKINI g0
MEPIIOTO CyIEePMapKETy.

TeopeTnyHUM MiAIPYHTIM TOro (aKTy, MO MIPOK PHU3UKY
MoXe OyTH qucriepcis (cepeHbOKBaApaTHUHE BiaxuieHHs) € [9]:

- nema MapkoBa: SIKIIIO BUNIQJKOBA BelnunHa X HE HabyBae
BiJI'EMHUX 3HAY€Hb, TO JJIs OyAb-KOTr0 JOJATHOTO YuCia & Oyie

cripaBenMBOl0  HepiBHicTE P{X > ¢} < M . ne M(X)
&

MaTeMaTHYHE CIIOAIBAHHSA BUMIAJAKOBOI BEIMUUHU X;

- HepiBHiCTh YeOuileBa: WMOBIPHICTH TOTO, IO BHIIAIKOBA
BenuurHa X BIAXUIAETHCSA 33 MOIYJEM Bill CBOTO MaTEMaTHYHOTO
CIIOIBaHHSA M(X) Ounpllle, HDK Ha 3aJaHUl JOMyCK O, HE

nepeBuIye ii mucmepcii (Bapiarrii) V(X)z O'Z(X), MOJIJIEHOT Ha
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KBaJPaT IOMYCKY &2, TOOTO PﬂX -M (X ) > 5}£

Ipuxnao. [Quctpu®’roTop, 3 TONEPESIHBLOTO TMPUKIANY,
po3paxyBaB, IO CITOMiBaHI 30MTKH 3a OIHIEIO TOCTABKOIO O
cyrnepMapKkeTy JOpiBHIOIOTh 245 TpH. BiH 30upaeTbcs 3MIHUTH
yMOBHU JocTaBku. Tomy, mo0 yOesmeuutu cebe Bija e OLTbIIMX
HE3aIUTAHOBAaHWX JTOJATKOBHX BUTpPAT (30MTKIB), AWCTPUO FOTOpa
[IKaBUTh WMOBIPHICTh BHUHHKHEHHS CHUTYyallil, KOJH Ili BUTpPaTH
3M0xyTh niepeBututy 500 rpH.

3a nemorw MapkoBa P{X >500}£%5)z0,49, TOOTO

WMOBIPHICTh TOTO, IIIO JOJATKOBI BUTpAaTH OyIyTh OUIBIIMMHU 3a
500 rpH, nopieHioe 49%. [lepeBuilieHHS IOJATKOBHX BHTpAT €
HEOKAHOI CHUTYAIl€l0 I TUCTPUO FOTOpa, TOMY WMOBIPHICTH
BUHUKHCHHS M€l CHUTyalil MOXKHAa pO3IIISAAATH SIK IOKa3HHK
pm3uky. Tomi MoOXKHa CKazaTH, WO PU3UK MEPEBUILCHHS
nonaTkoBuMu BuTpatamu nopory B 500 rpH cranoButh 49%. YV
KOHTEKCTI MOMEpPeIHbOr0 MPUKIAAY 1€ O3HAYa€ BiICTaBaHHS Bif
icHyrouoro rpacgika IOCTaBOK, a TOMY ITUCTPUO IOTOpY OakaHO
3MIHUTH iCHYIOUY CUCTEMY JOCTaBKH MPOAYKIIi.

OxpiM TOroO, JOTICTUYHMHA PU3MK (HAUPHUKIAZ, HOB'SI3aHUHA 3
MoOYJIOBOIO JIESIKOTO JIOTICTUYHOTO JIAHIFOTA MMOCTAYaHHS) MOXKHA
BHUMIPSTH 32 JIOTIOMOTOI0 BiJITOBIAHOTO KOC(ILIEHTY:

X
L:E’ (6)

ne L — koedilieHT JIOTICTUYHOTO PH3HMKY; X — MaKCUMAJIbHO
MOXKIIUBUI 00CST 30MTKIB, II0 MOXKE€ MAaTH MicClle, HApPUKIAd, Y
pe3ynbTaTi  (QYHKIIOHYBaHHS NIE€SKOTO JIOTICTUYHOTO JIAHIIOTa
nocradanHs; F — o00cAr TrpomoBHX KOINTIB, $KI 3ajydeHi,
HATNpUKIA), Uil TOOYIOBH  JOCHI/PKYBAaHOTO  JIOTiCTHYHOTO
JIAHLIIOTa TOCTAa4YaHHS.

JKomen 13 3a3HaueHUMX Ta IHIIMX IOKA3HUKIB KUIBKICHOTO
OLIIHIOBAHHSI CTYIICHS PU3HKY (30KpeMa i JIOTiCTHYHOT0) OKPEMO He
CIIPOMOKHUM TOKa3aTH aJC€KBAaTHI Pe3ylbTaTH 32 MIHJIMBUX YMOB
BesieHHs Oi3Hecy [12, 13]. B [9, c. 183] 3pobieHo nputyiieHHs, 1o
KUTBKICHA OIlIHKA PU3HKY € BEKTOPOM, KOMIIOHEHTH SIKOTO MaloTh
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BpaxOBYBAaTH Pi3HI IUTI ITOCHTIHKEHb, IPHHHITY CHCTEMY TIITOTE3,
Cy0’€KTUBHMH YHMHHHUK, LI0 XapaKTepU3ye CTaBJICHHS Cy0 €KTa
pHU3HKY (0co0w, 110 MpUiMae pilIeHHs) 0 PU3UKY TOLIO.

CyuacHi 3aco0u eKOHOMIKO-MAMEMAMUYUHOZ0 MOOETIOBAHHA.
OcHO6HI NOHAmMMA WMYUHOT IMYHHOT cucmemu.

ITocrTiitrO 3pocrarya 00YHCITIOBaTbHA MOTY>XKHICTh
KOMIT FOTEpHOI TEXHIKM JO3BOJISIE BHUPINIYBaTH CKIQAHI 3amadi
Habarato mBHIIIE, HDK 11e Oyno panime. OKpiM TOrO, pO3BHUTOK
iHpOpMaLifHO-KOMYHIKallIHHUX ~ TEXHOJIOTIH MOXKHa BBaXKaTH
OJTHUM 13 YNHHHKIB PO3BUTKY CYy9aCHUX 3aCO0IB MOJEITIOBAaHHS, 110
BUKOPUCTOBYIOTBCS ~ JJsl  BHpIIIEHHS  CKIAJAHUX  cJ1abo
CTPYKTYpOBaHUX 0araTolijIbOBUX Ta OaraTOKpUTEpiaIbHUX 3a/1a4 i3
pi3HHX cdep KHUTTEMISUTFHOCTI JTIOOUHU Ta Oi3Hecy, 30Kpema i
morictuky. Hapasi momymsipHUMH € INTy4HI HEWpOHHI Mepexi,
TeHEeTHYHI anroputmu, wmepexi [leTpi, MypamnHi anroOpuTMH,
OJKOJIMHI alTOPUTMH, IITYYHI IMyHHI CHCTEMH TOILIO.

UImyuna imynna cucmema € aJalTHBHOIO OOYHCITIOBAIILHOIO
cHCTeMOI0, QYHKIIIOHYBaHHS SIKOi B CIIPOIIEHOMY BHJII MOAI0HE /10
(YHKLIOHYBaHHSI IPUPOAHOI IMyHHOI CHCTEMH >KHBUX OpraHi3MiB.
[lpuponna iMyHHa cHCTeMa, 30KpeMa, BHKOHYE HACTYITHE:
pO3Mi3Ha€E pi3HI 3arpo3u; 3aIycKae BiAOBIMHI 3aXMCHI MeXaHi3MHU
OpraHiaMy; 3a MOXIHMBOCTI, ycyBae (3HIKYE) Il 3arposu;
3amaM’sITOBye 1H(GOPMAII0 PO 3arpo3d Ta CBOE ITOBOJUKECHHS
MIO0 HHX, MO JO03BOJSIE Yy MaiOyTHbOMY 3HA4YyHO MIBHALIC
3pearyBaT Ha MOJIOHY 3arpo3y (BTOpMHHA IMyHHa BiATOBI/b)
TOLIO.

Ityyniét iMyHHIH cucTemi (K 1 TPUPOIHiN) mpUTaMaHHE
HACTYITHE: CaMOOpraHisailisi; HaBYaHHS, HasBHICTb IaM’sTi;
37aTHICTh bi(e} aCOLIaTUBHOT'O MOTIIYKY, pO3mi3HaBaHHS,
BUOKPEMIICHHS 0cOOJIMBOCTEH OTOYYIOUUX KJITHH;
PI3HOMAHITHICTB; PO3MOJIEHUH MOIIYK; HASBHICTh MOPOTY, MO €
KpUTEPIEM 3aITyCKy IMYHHHX omeparlii (Hanpukia, pO3MHOXKEHHS
KJITHH); CIIbHA CTUMYJILIs Tomo [14-16].

OCHOBHMMHU TOHATTA IUTYYHOI IMyHHOI CHCTEMH € HACTYIIHI
[14-19].

Aumumino € BHYTPIIIHBOIW KIITHHOW IMYHHOI CHCTEMH
(mimpouuToM), 1O B KOHTEKCTI IITY4YHOI IMYHHOI CHCTEMH
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BIAMOBia€  MOXUJIMBOMY  BHpINIEHHIO  3amadi.  MHOXHWHA
(momynsAwis) aHTUTLA GopMye 00TaCTh AOMYCTUMUX PIillIeHb 3a/1a4i.

Anmueer € TOTEHIIHHOIO 30BHIIIHBOIO 3arpo3oro (Oakrepis,
BipyC) 30BHIIIHBOTO CEPEAOBUINA, IO 3AIHCHIOE BIUIUB HAa IMyHHY
cucrteMy. AHTATeH  INTYy4HOI  IMyHHOI  CHCTEMH, IO
BUKOPUCTOBYETHCS JIsl BUPIIICHHS ONTHMi3allilHUX 3ajad, MOXe
BIJIMOBi ATy IITbOBIHM QyHKIIT Takol 3a1adi.

Agpinnicmb B IMyHOIOTIi KUTBKICHO OMHCYE CHIY B3a€MOZIl
AQHTUTEHY Ta aHTHUTa. Y KOHTEKCTI IUTYYHHX IMYHHHUX CHCTEM
adiHHICT, BH3HAYa€ CTYMiHb MOAIOHOCTI TEHETHYHHX HaOOpPiB
KIITHH (aHTUTEHY Ta aHTHUTLIA, aHTUTEHIB MK c00010). Y pasi
BUKOPUCTaHHS OiHApPHOTO KOAYBAaHHS B IITYy4YHil IMyHHIiH cucteMi
adpiHHicT MOXe OyTH OLiHeHa 3 BUKOPHCTAaHHAM BijcTaHi
XeMiHra, y BUMAIKy IIHCHOTO KOJYBaHHS — €BKIIJIOBOI BifCTaHi.
BBa)karoTh, 1110 31 3MEHIIEHHSIM BiACTaHI XeMIHIa MK KJIITHHAMU
MiABHIYETHCS X a)iHHICTb.

B sikocti MexaHi3MiB ajmanraiiii B iMyHHIM IITy4Hil cucTeMi
BHKOPHCTOBYIOThCSI HACTYIIHI iMyHHi anroputvu [14, 17-19]:

- kioHoBuid amroput™m Binoopy CLONALG, B skomy 3
MiABUIICHHSAM a]iHHOCTI KIITHH 3pOCTa€ KiIbKICTh iX KOmiil Ta
3HIDKY€ETHCSI IMOBIPHICTh MyTallild y IUX KIITHHAX;

- HETaTMBHHU QJTOPUTM BiZOOpy mependadac BUKOPHCTaHHS
orepaTopa HeraTUBHOI CEJIEKIIii, 3aBISKH SIKOMY BiJOUPArOTHCS IS
30epiranHs y maM’sTi MTYYHOI IMyHHOI CUCTeMH KJIITHH, sIKi 1 He
BJIACTHBI;

- IMyHHUH MEpeXHHH alrOpUTM MpECTaBise co0OI MO CYTi
MEpPEeKHUN Tpad, By3JIM SKOrO € aHTHTLIaMH, adiHHICTh SKUX
BIJIMTOBiTa€ BiZICTaHi MiXX By3JIaMH;

- JICHIPUTHUH  aidroput™M  mepeadadac  oOpoOKy Ta
npeacTaBieHHs  iHQopMallii Mpo  aHTUreH  JACHIPUTHUMHU
KIIITHHAMH.

Mooens OYIHIOBAHHS N02ICMU1H020 PUBUKY 3
GUKOPDUCHAHHAM KI0HO08020 aAN20pUmMMy 6i000py 6 wimyyHin
iIMYHHIT cucmemi.

Hocmanosxa 3adaui. JIucTpuO’r0TOp OCTaBIsSE BIACHUM
aBTOTPAHCIIOPTOM MPOJAYKINIO JO PI3HUX cymepMmapkeTiB. Uepes
HU3KY NpUYMH (TIOTOJHI YMOBH, 3aTOPH Ha JIOPOTax, IMOJOMKH
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TOIIO) JOCTaBKH MOXYTh BigOyBaTHCS 3 3alli3HEHHIM, IO
3YMOBIIIOE BHHHMKHEHHS JOJATKOBUX Hemepen0adyBaHUX BHTpPAT
(IposiB BIAMOBIAHOTO JOTICTUYHOTO PU3UKY). OKpIM TOTO, B AEIKHX
BUMAIKaX MOXJIHMBE TIOBEPHEHHS CYNEpPMAapKETOM  IIOWHO
JOCTaBJICHOI MPOAYKIii, 30KpemMa, depe3 BTpPaTH MPOIYKIIEID
TOBapHOro Buay Tomo. llepen aOUCTPUO’IOTOPOM BHHUKIH
HACTYITHI TUTAaHHA: BHSBHUTH CyNEepMapKeT 3 HaWOLIBIINM
CTYNIEHEM JIOTICTHYHOTO PHU3WKY; OLIHUTH JIOTICTUYHUN PU3HK B
OIOMY 32 ICHYIOUOi CHCTEMH JOCTaBKM NPOIYKIIi; BHSIBHTH
MO>KJIMBOCTI 3HW)KEHHSI CTYNEHIO JOCIHiIKYyBaHOTO JIOTiCTHYHOTO
PH3HKY.

Ocnosni nousmms mooeni. Y KOHTEKCTI IITYYHHX IMYyHHHUX
CUCTEM I JaHOl 3aJayi MPUIYCTUMO, III0 aHTUTEH BiJIIOBIIAE
JesKid «ifeanpHil» (eTaJoHHINA) JOCTaBIll MPOMYKINl, I SKOT
CTYIIHB JIOTICTHYHOTO PU3UKY € MiHIMAJIbHUM YU JOIYCTUMUM, IO
LIJTKOBUTO 3a/I0BOJIbHAE TUCTPUO 10TOpa. 3a OIHAPHOTO KOAYBaHHS
CTPYKTypa aHTHT€Ha MOXE MPEACTaBIATH co00I0 OiHApHUH PSIOK,
YaCTHHU SKOTO OYyAYTh BiAMIOBIAATH EKOHOMIYHUM ITOKa3HUKAM, 10
XapakTepu3yloTh JOCTaBKy TNpoAyKmii. VY  Hamnid 3agadi
OOMEKMMOCSI JBOMa TOKa3HUKAMU: 4Yac 3aTPUMKH JIOCTaBKU
MpoayKiii; obcar HemependadeHnX BUTpaT. Mg  eramoHHOT
JIOCTaBKH I1i TOKa3HUKU MOXyTh Oyt Binnosigao O xB Ta O rpH.

Koxne anTuTiio Oyjae BIANOBIIATH JEsKiM icHyrouii (abo
MOXKJTUBIH) ONHIA JOCTaBIli TMPOMYKINi, IO XapaKTepPU3yeEThCS
3a3HaYCHUMH BHUIIE ABOMA MOKa3HUKaMu. OKpiM TOTro, B CTPYKTYpi
AHTHUTIJIa MOXKHA Tepea0adyuTH YacTHHY, sika Oyje BiINOBiIaTH
KOHKPETHOMY CYIEPMapKeTy, 1 L YacTUHA He Oyje 3MIHIOBATHUCS
JUIST KOHKPETHOTO aHTHTINa Yy Tpolleci PyHKIIOHYBaHHS IITY4HOI
IMYHHOT CCTeMH. AHTHUTUIO CTPYKTYpHO Oyze CKIaJaTHCs 3 TPhOX
YacTMH, 10 BIJNOBIJAIOTh  YHIKaJIbHOMY HOMepy (Komy)
CyllepMapkeTy B~ KOMITIOTEpHIH  CHCTEMi  yNpaBIiHHA
IUCTpUO’I0TOpa, Yacy 3aTPUMKH JOCTAaBKM MPOAYKLii, obcsary
HernepeadavyeHNnX BUTPAT.

BBaxkatumemo, 1m0 adiHHICTH KOHKPETHOTO AHTUTLIAa MOXKeE
BiJNOBIZJATH CTYINEHIO JIOTICTUYHOTO PU3UKY KOHKPETHOI JOCTAaBKU
npoaykiii. Tomi 3i 30unbmeHHSM adinHOCTI (s GiHAPHOTO
KOJIyBaHHS — 31 3MECHIIICHHM BiJICTaHi XeMiHTra) Mk aHTUTCHOM Ta
AQHTUTLIOM 3MEHIIYETbCA CTYMiHb JIOTICTUYHOTO pUBUKY. Y
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MHOXHWHI BCiX aHTUTLI MOKHAa BHOKPEMHUTH TTiAMHOXUHU aHTHTLI
JUIsL KOKHOTO 13 cynepMapkeTiB. Y KOXHIH 13 IHX MiIMHOXHH Ha
KO)KHOMY  eTami  (yHKIIOHYBaHHA  IMYHHOTO  allTOPUTMY
HaWOIIBIIMKA 1HTEpEeC MPEACTABIAIOTh AHTHTLIA, aiHHICTD SIKUX €
MaKCHUMaJbHOI. BuOpaBmm 1O OJHOMY aHTHUTLTY 13 KOXKHOI
MiAMHOKUHH, MOXXHA YTBOPUTH CYKYIHICTH aHTHUTLI, sika Oyne
BIIMIOBiaTH  3aralbHi  CHCTEMI  JOCTAaBKA  MPOAYKIii 3
MiHIMaJTbHAM CTYTIEHEM JIOTICTHYHOTO PU3UKY B IUIOMY 32 JaHUX
YMOB JIOCTaBKH.

OcHOBHI  KPOKU ~ MOOUDIKOBAHO20 — IMYHHO20 — ANOPUMMY
8i000py (Ha OCHOBI KIACUYHO20 KIOHOB020 AN2OpUmMM) 8i060py
CLONALG).

Kpok 1. VYTBOpeHHS TOYaTKOBOi MOMYJsMmii (MHOXHHH)
AHTHUTIT HACTYMHUM YHHOM. Po3mip momymsmii He Moxe OyTH
MEHIIMM 3a KIUIBKICTh  CymepMapKeTiB, sKi  0OCIyroBye
nuctpub’rorop. bakaHo, mo6 po3mip momyssimii OyB KpaTHHI
KUTBKOCTI CyNepMapKeTiB, Yy [bOMY BHIAAKy B IOYaTKOBil
MOMYJIAMI{ KO)KHOMY i3 CyIIepMapKeTiB Oy/ie BiIIIOBiIaTH OHAKOBA
KUTBKICTh BHMAJKOBUM YHHOM OOpaHMX aHTHUTIN i3 3arajabHOl
KUTBKOCTI yCiX aHTHTLL. SKIo po3Mmip MOmynAlii He € KpaTHUM
KITBKOCTI TOITyJAIIN, TO KUTBKICTh aHTUTUT OJHUX CyIepMapKeTiB
Oyzne Oimpma Hix iHmMX. st poboTu anroputmy Bigdopy me He
OPUHIUIOBO. [0J0BHE, MO0 y TMOMyJSAIil aHTHTIA HAa KOXHOMY
TaKTi [WKIY (YHKIIOHYBaHHS aIrOpUTMY [UIsl KOXKHOTO 13
CyIIepMapKeTiB BiJIIOBiaj0 MpUHAHMHI OZJHE aHTHUTLIO.

Kpok 2. JIns KOXHOTO aHTHTIA TOMYJNALIi BH3HAYAETHCS
aQiHHICT BIIHOCHO aHTHUTEHY SIK BiJICTaHb XeMiHra. 3iiCHIOETHCS
YHOPSAKYBaHHS aHTHTIJ 32 3HAUEHHSAMH apiHHOCTI.

Kpok 3. B ynopsiikoBaHiii MHOXHUHI aHTUTII 3 KpOKy 2
0o0UpaeThCsl JesKa KUIBKICTh aHTUTUI 3 HaWOUIBIIMM 3HAYCHHSIM
adiHHOCTI (MEHIIMM 3HAa4YeHHAM BIiJACTaHi XemiHra), sKi
YTBOPIOIOTh MIIMHOKMHY aHTHUTLI, IO JOMYCKAIOThCA 70 olepamii
KIJIOHYBaHHS (PETIPOYKITiT).

Kpoxk 4. 3nificHenHs omnepaiii ki1oHyBaHHA. KiTbKicTh KIIOHIB
JUIE KOKHOTO aHTHUTiJa € pi3HO 1 Moke OyTH BH3HAa4YeHa 3a
hopmymoro:
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NCi = round(ﬂ],

Ie NCi — KINBKICTh KJIOHIB I aHTHUTiNIA, [0 Iocijgae i-e Micie B

YIOPSIAKYBaHHi 3 Kpoky 2 Ta 3; round () — omepartisi OKpyTJIeHHS 10
HaiOmmk4oro 1ioro uucna; >0 — MHOXKHUK, SKUH pETyIoe
KIUJIBKICTh KJIOHIB BigiOpaHMX aHTHUTLI (MHOXXHUKOM MOXe OyTh
Oynp-sKe uncio Oible HyIs, 30KpeMa i apobose); N — po3mipHicTh
TIOTYJISITIT aHTUTIN (Ha TIOYATKY 1€ TOYaTKOBA TMOITYJISIlsl aHTHTIL,
Jaji — MOMYJISMLisl YCiX aHTUTLA Ha KOXKHOMY TakKTi (DyHKIIOHYBaHHS
IMyHHOTO aJIrOpUTMY); | — MOPSAKOBUI HOMEp MicCIis, sIKE TMociiae
aHTUTIIO B YIOPSAAKOBaHIN 3a 3HAYeHHSAM a]iHHOCTI MHOXHHI
AHTUTILIL, IO IOTYIIEH] IO KJIIOHYBaHHS.

Kpok 5. 3acrocyBaHHS 10 MHOKMHM HOBOYTBOPEHHX KIIOHIB
orepariii Myrailii, AIMOBIPHICTh BHHHUKHEHHS SKOi 3aJICXKHUTHh BiJ
3Ha4YeHHs X aQiHHOCTI, IO iJCHTUYHO 3HAYEHHIO OaTHKiBCHKOT
KIJIITUHYU (aHTUTINA), OCKUILKH KJIOH € a0CONIOTHUM BiJITBOPEHHSIM
opuriHanmy. 3i 30UIbIICHHSIM 3HA4YeHHs aiHHOCTI 3MEHIIYEThCS
WMOBIpHICTh BUHUKHEHHS MyTalii B KIoHI. Myramis He
3aCTOCOBYETHCS JI0 YACTUHH aHTHUTIJ, IO BiAMOBIAE TTOPSIKOBOMY
HOMEpY CylepMapKeTy.

Kpoxk 6. Jlsiss HOBOyTBOpEeHUX aHTHUTLN (TTiCHsI onepaltii MyTartii)
BHU3HAYAETHCA a)iHHICTh BiIHOCHO aHTHUTEHY.

Kpok 7. Cepen HOBOYTBOPEHUX aHTHTLI OOHMPAEMO JIESKY
3aJlaHy KiJIbKICTh KIIITUH, 3HaUYeHHS aQiHHOCTI SKUX € HAHOIIbIINM.
Sxmo  3HadyeHHs  adiHHOCTI  KINTHHH  TICIA  KPOKY S
(HOBOYTBOPEHOTO AHTHUTINIA-KJIOHY Ticis MyTalii) € OUIbIIMM 3a
3HauYeHHs aQiHHOCTI 0aThKIBCHKOT KJIITHHH, TO 0aThKIBChbKa KIIITHHA
3aMiHIOETHCSl HA HOBOYTBOPEHY KIIITHHY.

Kpokx 8. 3 Merorw miaTpuMK{d pPI3HOMAHITTS HOesKa 3a/laHa
KUTBKICTh KIIITHH, aiHHICTD SIKUX € HAaHMEHIIO cepell 3arajbHol
MHOXXHMHHU aHTUTLI, 3aMiHIOETHCS Ha BHOpaHi BUIAJKOBHM YHWHOM
HOBI KJIITHHHU.

Kpok 9. 3nuilicHI0€TbCS TIepeBipKa TPEICTABICHHS KOXHOTO
CyliepMapkeTy B HOBIH MHOXHHI aHTUTUL. SIKIIO  ACsKUi
CylepMapKeT BHSBUTbCA HE IPEICTABICHUM, TO JUIS HBOTO
JOJTAEMO B IOMYJISAIII0 KIITHH OOpaHe BHIIAJKOBUM YHHOM
BIZIMOBIIHE aHTHUTLIO (TTOIOHO 70 KPOKy 1).
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Kpoku 2-9 moBTOPIOIOTHCS 10 THX Iip, MOKA HE BUKOHAETHCS
KpUTEpii 3yMUHKK IMYHHOTO alTOPUTMY, B SIKOCTi SIKOTO MOXKeE
OyTH KIJBKICTh MOOYIOBAaHUX IOKOJIIHB; Yac, KWW BIIBEIACHO Ha
€BOIIIOMII0 TOMmO. Y pe3yiabTari (YHKIIOHYBaHHA IMYHHOTO
ANTOPUTMY OTPUMAEMO TIOIMYJIAIII0 aHTUTLI, 3HaYeHHS a(iHHOCTI
AKX Mae OyTu OimblIMMK 32 3HAa4YeHHs aQiHHOCTI aHTHUTLI
MTOYaTKOBOI IMOMYJISAII].

BuxopuctoBytoun KJIACHYHI TIXOIH OIIIHIOBaHHS
JIOTICTUYHOTO PU3WKY IUIS TOCTaBJICHOI 3aJadi MH MOXXEMO
BUPIIIUTH NPOOIEMH HACTYITHUM YHHOM:

- aHaJOTIYHO HAaBEJCHUM paHille MPUKIaaM MPUIHSABIIN 32
Mipy pHU3UKY, HalpUKIald, CepeAHbOKBAJAPATUYHE BiIXHUIICHHS
BUSIBUTH CYIEpPMapKeT 3 HaHOINBbIINM CTYIEHEM JIOTiCTHYHOTO
PH3HKY 32 HUHIIITHHOT CHCTEMH JIOCTaBKH;

- OIIHUTH JIOTICTHYHUHN PHU3UK IS YCi€l CHCTEMH ITOCTaBKH
MPOAYKIIT MOXHa, 30KpeMa, o0y yBaBIIN arperoBaHuid MOKa3HUK
JIOTICTUYHOTO pu3uKy. Hampukiaj, sKmo 3a Mipy JIOTiICTUYHOTO
PU3WKY MPUIHATA HMOBIPHICTh HACTaHHA HeOa)XKaHWX BHIATKIB, TO
pO3paxyBaBIIM 3HAYEHHS Takoi MipH pHU3UKY IS KOXKHOTO
cynepMapkeTy MOXHa IMOOyIyBaTH arperoBaHWi IMOKAa3HHK, IO
Oyne mpencraBisaTH CcOOOI 3BHYAHY CyMy 3Ha4deHb OI[IHOK
JOTICTHYHOTO  PH3MKY YyCiX  cymepMapkeTiB. MakcumaibHe
3HAYEHHS arperoBaHoOro MoKazHUKa OyJie JOpiBHIOBATH KUTBKOCTI
CYTIEpMapKeTiB 1 BiAMOBIiIaTH MaKCHMAaJIbHOMY 3HAYEHHIO CTYIICHIO
pHU3HKY, a MiHIMaJIbHE 3HaYeHHS OyJle TOPiBHIOBATH HYIIIO.

3a I0MOMOTroI0 HaBEIECHOI MOJIENI IITYYHOI IMyHHOI CHCTEMH
MOJKHa BHUSBUTH MOJKJIMBOCTI ICHYIOHOI CHCTEMH JIOCTaBKU
OPOIYKIIT MIONO 3HWKEHHS CTYIEHIO JIOTICTHYHOTO PH3HKY.
Maroun AJsi KOXKHOTO CylepMapKeTy 3HadeHHs! apiHHOCTI aHTUTIN
MOYATKOBOI Ta KIHIIEBOI MOMYJISIii, MOXHA 3POOUTH BHCHOBOK
[IOI0 HAsBHOTO TOTEHINaTy ICHYIOUOi CHCTEMH JIOCTaBKH
MPOAYKILII /Uil 3MEHLICHHS Yacy 3aTPUMKHU JIOCTaBKM MPOAYKLIi Ta
o0csry Herlepe10aueHuX BUTPAT. Ko adiHHICTh 301TBIINIACE, TO
3HAYEHHS BiJMOBIAHOTO PU3MKY MOXHA 3MEHIIMTH. AHaJOTiuHi
BHUCHOBKH MOHa 3pOOUTH B LIJIOMY 110 CUCTEMIi IOCTABKH.

JaHa Mojenb Moxe OyTH BHKOpHCTaHA IICHS BIAMOBIIHHX
3MIH JUIS OIIHIOBAaHHS PI3HMX BHIIB JIOTICTUYHOI'O PH3HUKY.
3o0kpema, 3a MOoTpeOH BpaxyBaHHS OUIBIIOT KiJIBKOCTI MOKa3HUKIB,
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MOXe OyTH 3MIHEHO CTPYKTYpPy aHTHUTCHY Ta aHTHUTLI, HE3MiHHA
YacTMHA aHTUTUI Moe OyTW B3arajli yCyHyTa, 3MIiHEHO CIOCiO
pO3paxyHKy adiHHOCTi, KiTbKOCTI KJIOHIB TOmO. Jlms pi3HUX
KOHKPETHHX Mojeield, MoOylIOBaHUX Ha OCHOBI PO3TIISTHYTOTO
IHCTpYMEHTapio, B MUJIOMY CyTHICTh KPOKIB KJIOHOBOTO aJITOPUTMY
BimOopy Oyae cTajolo, sIK 1 3arajJoM CYTHICTb POOOTH IITY4YHOI
IMyHHOT CHCTEMH.

Bucnosku. 3aBxnu akTyanbHOIO Oynme mpoOiiemMa LIOAO
BUKOPUCTAHHS aJCKBATHUX MOJENEH OLIHIOBAaHHS pU3UKY Y
MIPUHHATTI €(pEeKTUBHUX YIPABIIHCHKUX PIllIEHb, SKi O BpaxOBYyBaIl
SIKOMOT'a OUTBIITNE 00CAT TOCTYIHOT iH(hOopMaIii.

MiHIHMBICTh CYYacCHHX EKOHOMIYHHMX TMPOILECIB MOTpedye
MOCTIHHOTO YIOCKOHAJIEHHS ICHYIOUHMX Ta PO3POOICHHS HOBUX
MOJIeTIell OIiHIOBAaHHS CTYIEHS PU3HWKY Ha IMIATPYHTI CY4acHOTO
Ji€EBOTO  1HCTpyMEHTapil0o  MojemoBaHHS.  [lepcrieKTHBHUM
HaNPSIMKOM B €KOHOMiKO-MaTeMaTHYHOMY MOJICNIOBaHHI € 3aco0u
MPUPONHUX  OOYHUCIEHb: MYypamIuHI  aNrOpuUTMH,  OKOIWHI
ITOPUTMH, IITYYHI IMyHHI CUCTEMHU, METOJ] POIO YaCTOK TOIIO.

JaHi 1ociikeHHs € JOTIYHUM TPOAOBKeHHM pobotu [20], B
SKii HamMu Oyno copMyIbOBaHI KOHIENTYalbHI  AacIeKTH
BUKOPDHUCTAaHHS JIEIKHX 13 3acOo0iB MPUPOMHUX OOYHCIEHb Y
MOJICJIIOBaHHI PI3HUX BUIB JIOTiICTUYHOTO PU3UKY. Y IMOAAIBIINX
JMOCTIDKEHHSIX JIOIIBHO PO3MVIIHYTH KPOKH POOOTH  1HIIHAX
IMyHHUX aJrOpuUTMiB BiOOpy B IITYy4YHIH IMyHHIH cucTeMi B
KOHTEKCTI MOJIC/IFOBaHHS Ta OIIIHIOBAHHS CTYIIEHS JIOTiICTUYHOI'O
PHU3UKY, MOKITBICTh KOMIT FOTEPHOI pealtizaliii Takux Mojielnei.
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2.4.3ACTOCYBAHHS METO/IB TEOPII CKJIAJTTHUX
CHUCTEM IIPH OIIHII EKOHOMIYHOI BE3ITEKH
HIAIPUEMCTBA

Y crarti owiHOETHCS (PiHAHCOBA CTIMKICTh IMiIPHUEMCTBA
Motop Ciu MepeXHUMH MipaMH Ta i3 BHKOPHUCTaHHSIM EHTPOIil
nepecTaHoBOK. [IpoBeieHO aHai3 Ta MOPIBHSHHSA OTPUMAaHUX MIp
i3 IHTETpaJbHOIO OILIHKOK (iHAHCOBOI O€3MeKH MiANPHEMCTRA.
3po0JieHO BUCHOBKH IIIOJ0 MOXJIUBOCTI BUKOPHUCTAHHS METOIIB
Teopii CKJIaJHUX CHCTEM TMPH OIHIII EKOHOMIYHOi Oe3MeKu
MiAPHEMCTB.

KarouoBi cioBa: exoHomiuHa Oe3reka, ¢piHaHCOBA CTIHKICT,
MEpEeXHI MipH, CHEKTPAILHHH DPO3PUB, E€HTPOMIs IEePEeCTaHOBOK,
iHTerpanbHa OL[iHKA.

IocranoBka mnpodiaemu. CydacHHH EKOHOMIYHMEH HPOCTIp
CXWJIBHUH 10 TIOTPACIHB Ta KPU3 Pi3HOTO MOXOKEHHS, SIKi CYTTEBO
BIUIMBAIOTh HAa CHUCTEMY EKOHOMIYHOI Oe3NeKd MiJIIPUEMCTB, i
noTpedye HOBOTO IHCTpyMEHTapito MOJICITIOBAHHS Ta
MIPOTHO3YBaHHS (PiHAHCOBOI CTIUKOCTI Cy0’ €KTiB TOCIIOIaPIOBAHHS.
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HasiBHi migxomu 10 OIiHIOBaHHS CTaHY CHCTEMH €KOHOMIYHOT
Oe3mekd  MONPUEMCTB  IPYHTOBaHI  Ha  CTaHAAPTHOMY
iHCTpyMeHTapii BH3HAa4YeHHS (HiHAHCOBOTO CTaHy, JIKBiJIHOCTI,
puOyTKOBOCTI, aie He OepyTh 0 yBard iHm (akTOpH, IO TaKOXK
BIUIMBAIOTh Ha IXHIO OISUIBHICTE. B fAKOCTI HOBITHIX METOXIB
MOJICJIIOBaHHS €KOHOMIUHOI O€3MeKH MPONOHYEThCS BUKOPUCTAHHS
METOZIB Teopii CKIamHUX CHCTEM, a caMe MEpeXHI Miph Ta
SHTPOITiSI TIEPECTAHOBOK, SKi (DaKTHYHO € aIbTCPHATUBHHUMH 10
KJIACHYHHUX METOJIIB.

AHaniz ocraHmix aocaimxenb i myOaikamiii. IIpoGmemu
CYTHOCTI €KOHOMIYHOi Oe3MeKrd W CHCTeMH eKOHOMIYHOI Oe3meKu
miAnpUeMCTBa, Kiacuikarlii 3arpo3, METOAIB OLIHIOBAHHS i CTaHy
IIMPOKO OXapakTepH30BaHI B TpalsiX TaKMX HAyKOBIIB SK
B. Anapienko, I1. By6enxo, B. I'eenp, B. ly6imes,
M. €pmMolieHKo, L. 3amarpina, O. IBaanIBKa, C. KaayH,
M. Kopenpkuii, 1. Miryc, JI. UepnumoB Tta iH. OgHak B IXHIX
Mpalsix He pO3TIIIAIOTHCS MUTAHHS 3aCTOCYBaHHS TEOPii CKIaJIHUX
CUCTEM IJII MOJICIIOBAHHA €KOHOMIYHOI OE3MEeKH IIiIPHEMCTBA.
ToMy akTyanbHHUM € TNUTaHHS PO3POOKH eQeKTHBHOI 1 JieBoi
MOJEJIl CUCTEMU EKOHOMIYHOI O€3MeKU 3a3HaYEHUMU METOJAMU.

Merta Ta 3aBAaHHS TOJATAIOTH Y JOCIHIIKEHHI MOXIHBOCTI
3aCTOCYBAaHHS METOJIB TEOpii CKIAJHUX CHCTEM sl OLIHIOBAHHS
¢diHaHCOBOI O€3MeKH MiANPUEMCTBA 13 BUKOPHCTAHHAM CYYaCHHX
MMPOTHOCTUYHUX METOIIB 1 MOJIEIEH.

Bukigax ocHoBHOro marepiaay pgociaigskeHHsa. OnHuM 3
METO/JIiB, IO BHKOPHUCTOBYETHCS B POOOTI, € METOJ CKJIAJIHUX
Mepex

HaBenemMo OCHOBHI MOHSTTS TEOPii MEPEK.

Mepexa — 11e 00'eJHaHHSI OAHOPIAHUX MPEIMETiB abo JroJIei,
sIKe BCTAHOBIIIOE TpaBHJiia TIOBEIIHKH BCepeIuHi (MiXK 11 ujeHamHu) i
330BHi (/10 OAWHHMINI Mepexi ado J0 CyKYyITHOCTi), BUMarae MmpaBHIl
BUKODHCTAaHHS  OJMHUIL  (€JIEMEHTIB) Ta  BCi€el  Mepexi;
OJHOPIJIHICTh WJICHIB JIa€ 3MOTy OIEpyBaTH KOXHHM 3 HHX
0HOO1YHO; 00'eTHAHHS A€ MOXJIMBICTH ONEPYBAaTH MEPEKEIO SIK
OTHUM MiTbHUM 00'ekTOM a0o0, OUIBII KOPOTKO, MEPEKEI0
(network) HasmBaeThest CykymHicTh By3diB (node), moemHaHMX
3B’si3kamu (link), sika OymyeTbes 32 IEBHUMU TIPABUIIAMH.
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Teopis ckmagaux Mepexk (complex networks) BuBuae
XapaKTePUCTUKU MEPEX, BPAXOBYIOUH HE TIIBKU iX TOMOJNOTIIO, a i
CTaTUCTUYHI BJIACTHUBOCTI, €EKTH PO3MOBCIOLKEHHS iH(opMarii,
CTIMKICTB 1 T. 1H.

B yMoBax chOro/ieHHsI aKTya bHUM 3aBJaHHIM y MOJICITIOBAHHI
CKJIaJJHUX CHUCTEM € TMOIIyK e()EeKTUBHUX METOMIB i3 HIMPOKUM
KOJIOM XapaKTEePUCTHUK, SKi 3IaTHI IETaIhbHO OIHUCATH BIACTHBOCTI
cuctemMu. Cepem TakMX METOMIB BaXIJIHMBE MICIe IOCITaE
JOCHIDKEHHSI CKJIaJHUX CHUCTEM 3 ypaxyBaHHSIM 3BSI3KIB MK iX
eJIEMEHTaMH  Ta  MmigcucTeMaMd. B exoHoMimi — sBUINA
pO3MISIMAIOTECSA  SK  CKJIamHi Ta OaraTodakTopHi, 3BSI30K MiX
O3HaKaMU MPaKTHYHO 3aBXAW  Kopessmiiamit,. Came Ha
JOCTIDKEHHI CTYNEHS KOPCJAIMHUX 3B’S3KIB B E€KOHOMIYHIHM
cHcTeMi 0a3yeThCsi MepPeXHUI METOJI KopensuiiHoro aHanisy. Horo
0COOJIMBICTH TIOJIATAE B MOOYAOBI Mip Ha OCHOBI MaTpPHIIi B3aEMHUX
KOpEJISIii 9acOBUX PSIIiB.

3a JOMOMOrOK JaHOTO METOAY JOCHTIDKYIOTBCS OCHOBHI
CHEeKTpaJbHI Ta  TOIMOJIOTIYHI  XapaKTePUCTHKA  CHCTEMH.
CriexTpanbHi Mipu 0a3yloThCs Ha anredpaiuHux iHBapiaHTax rpady
(cmektpax). o CHEKTpalbHHX XapaKTEPHCTHUK  BiTHOCSTHCA,
HAMpUKJIaJ, BEIHYHHA CHEKTpajgbHOro po3puBy (Spectral gap),
enepris rpady (graph energy), cmekrtpamsHuii pamiyc (Spectral
radius) ta im.

BenmuunHa criekTpanbHOTO po3puBY (IITMHK), HA OCHOBI SKOi
OyzZe mpoBeneHWH aHalli3 €KOHOMIYHOI O€3MeKH MiANpPHEMCTBA, €
Ba)XXJTMBOIO  CIIEKTPAJbHOI  XapakTepucTukor. CrekTpanbHui
PO3pHUB OMKCYE, SK IMBUAKO JAMHAMIUYHHHA MpoIec y Mepexi Oyxae
CXOJMTHUCA J0 CTiliKoro crany. CHEeKTpaJbHUI PO3PUB JOPIBHIOE
PI3HHUII MK JIBOMa HaWOUIBIIMMH BIIACHUMU 3HAYCHHIMH MaTPHUIl
CYMIXKHOCTI.

OTtxe, crnekTpanbHUil aHami3 rpadiB € aJbTEPHATUBOIO [0
IHIIUX METOMIB IOCIIKEHHS CKIAIHUX CHCTEM. BiH 103BOIIsIE
PO3POOHUTH IUPOKHIA CHEKTP MEPEKHUX XaPAKTEPHCTHK OKPEMHUX
00’€KTIB Ta CHUCTEMH B MLIUJIOMY, PO3B’S3yBaTH YHUCIEHHI Ta
HEOJHOPIAHI TPOOJIEMH, 10 BUHHUKAIOTH MPH  JIOCIIPKEHHI
CKIIaJJHUX CHUCTeM Ta 3a3BU¥aii HE MJJIaloThCS  CYTO
MaTeMaTHYHOMY OITUCY.
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[I{om0 TOMOJIOTIYHOIO aHAI3y JaHUX, TO BiH € HOBOIO 00JIACTIO
JOCIIPKEHHSI, CIPSMOBAHOIO Ha 3aCTOCYBAHHS B TAKUX HANPSMKaX,
SK 0o0poOka paHuxX. ['OOBHUM THMTaHHAM TOMOJOTII €: IO
03HAYAIOTh 3B’SA3KM MDK Ha0OpoM TOYOK. | BimmoBicTH Ha IIe
MUTaHHA MOKHA 32 KOHIICIIIIE€I0 TPAHUYHHUX TOYOK B METPHUYHUX
MpocTopax.

Entpomist mepecranoBok PermEn  pospaxoByerbcs  3a
tdhopmynoro entpomii llleHHOHa, 16 BUKOPHCTOBYETHCS IIUTBHICTD
HMOBIPHOCTI OTPUMaHHS BiJNOBIJHOTO BIOPSAKOBAHOTO BEKTOPA.
PermEn BinpisHsA€TbCs BiJ IHIIMX BHUIIB €HTPOIIl THM, IO BOHA
OyXXe 4YyTIMBa JO 3MiHM 3HAYeHb Y YacOBOMY pAJi, HABITh NPHU
HEBEJIMKHUX BIIXHJICHHIX HACTYIHHMX 3HAYCHB BiJl OMIEPEIHIX, IO €
He3aMIHHUM B aHai31 YaCOBHX PSIIIB.

Pesynbratn  gocaimxenb. Ha  ocHoBi  diHaHcoBoi
IIOKBapTaNbHOI 3BiTHOCTI miampuemctBa «Motop Ciu» 3a mepiof
2009-2016 poxu mpoBeraeMo aHami3 QiHaHCOBOI Oe3neku 3a
JIOTIOMOT 010 IHTETPaJIbHOTO MOKa3HuKa (puc. 1).

IHTerpanbHa oujiHka diHaHcoBoi 6e3nekn
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Puc. 1. Jlunamika iHTerpaJibHOrO TIOKa3HUKa (iHAaHCOBOI
6e3neku npotsrom 2009-2016 pp.
Licepeno: pospaxosano agmopamu

3a pe3ysibraTaMd PO3PAXYHKIB MOXEMO 3POOMTH BHCHOBOK,
IO iHTerpajJbHUN MOKa3HUK (iHAHCOBOI OE3MEKH Ma€ MO3UTHBHUN
TPEeH]I 1, BIAMOBIHO, MIANMPUEMCTBO MOXE BBaXKaTHCs (iHAHCOBO
CTIAKHM.
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IIpoBenemo anami3 (iHAHCOBOI CTIMKOCTI IMANPHUEMCTBA
«Motop Ciuy» y cepemoBumni MatLab. ¥V sikocti wacoBoro psmy
o0OpaHo IiHU Ha akIii mianpuemcTsa 3a nepion i3 2009 mo 2016 pp.
Po3paxyHKH MpOBOMWIMCS 13  BHKOPHCTAaHHSM  IPOLEAYPH
pyXOMOTO BiKHa Ta TaKkMMH IapamMeTpaMH — IIUPHWHA BiKHA
250 aHiB, KpOK 5 TOUOK.

Ha puc. 2 HaBeneHO pe3ylbTaTd PO3PaxXyHKIB CIIEKTPATbHOT
Mmipu Spectral gap s BHXIZHOTO psimy Ta IHTErPAIbHOI OIHKH
¢inancoBoi Oe3meku.

—MSICH i : integr evaluation |
2 0.8 spectr gap |: H » 0.8 spectr gap H
= 3 £ i
5 , B

index, measu

300

O(l)imc. df\oso ¢ time, da_\z'so
a) 0)

Puc. 2. IlopiBHsuibHA qUHAMIKa CIIEKTPAJILHOT Mipu SPectr gap
i3: a) BuximauM psagom MSICH; 0) iHTerpaJbHOIO OIIHKOO
(hiHaHCOBOI O€3MeKn

IDicepeno: pospaxosaro asmopamu

[Ipoanamizyemo otpumani pe3ynpTaTH. Bimomo, mo piBeHb
CIIEKTPAIILHOTO PO3PHBY 3QJISKUTh BiJ] XapakTepy AWHAMIKA
BUXIHOTO psimy. HaiiOiblni 3HAYCHHS CIIOCTEPIraloThCs Y MEPioj
crabuibHOi guHamiku. CTpPIMKHA «cTpuOOK» BHM3 (3MEHILEHHS
3HAYCHb) CHTHANI3Y€E MPO MOKIJIMBHHA KPH30BHH CTaH. SIK BHIHO 3
puc.2 MepexxHa wmipa Spectral gap Bimdyna Kpu30Bi CTaHH
MiANPUEMCTBA, a Cy4YacHHWH CTaH MOXKHA OXapaKTepU3yBaTH SK
CTIMKHA.

OueBnnHa BHCOKA iHOPMAaTHBHICTh CIIEKTpaIbHOL
XapaKTePUCTUKH JUIS JUHAMIKKM Ta CTaHIB (hiHAHCOBOI CTIMKOCTI
MiANPUEMCTBA.

[IpoBenemo eHtpomiiinuii anHami3 QiHaHCOBOi  CTIMKOCTI
mignpueMcTsa. JIsi IOrO po3paxyeEMO EHTPOIIiI0 MEePEeCTaHOBOK
(PermEn), sika 3aCTOCOBYEThCS B SIKOCTI IIBHAKOTO 1 HaIiifHOTO
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METOAY aHaJI3y 1 OMIHKU CKJIATHOCTI YaCOBHX PsiB. JlocmimKkeHHS
MoKa3ajy, IO JaHa CHTPOIis JOCHTh JIOCTOBIPHO BimoOpakae
JUHAMIKY 3MIHH CKJIAJTHOCTI CUCTEMH B CTaHi Xaocy i CTabiIbHOCTI.
PesynpraTti po3paxyHKIiB IUIsl TAaHOTO BUAY €HTPOIIi 300pakeHi Ha
PHUCYHKY 3.

3ayBasKUMO, IO 3 METOIO 3iHICHEHHsI MOPIBHILHOTO aHami3y
iHTeTpabHOI OI[iHKK (hiHAHCOBOT OE3MEeKH Ta JAaHOTO BUAY €HTPOITii
MepecTaHoBOK(l AT MEpeXHOI MIpH TakoXk), OyJo 3IifiCHEeHO
y3araJbHEHHsI 00YUCIICHOI SHTPOMIT MEPEeCTaHOBOK Ta 3BEACHHS JIO
31 3HaYCHHSI.

! 1
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0.6 80l
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Puc. 3. TlopiBHsiibHa  JuHaMika  3HauYeHb  CHTPOIIIi
MepecTaHoBOK i3: a) BuxigHuM psgom MSICH; 6) iHTerpanbHOIO
OIIIHKOI (DiHAHCOBOI OE3MEKU

Hoicepeno: pospaxosano asmopamu

3 puc. 3 BHIHO, IO EHTPOMIiS MEPECTAHOBOK, 5K 1 MEpeKHa
Mipa, 4yTJIMBO pearye Ha 3MiHHM, SIKi BiIOYBalOThCS B JiSUTBHOCTI
mignpuemcta. Jlerko OauwTH, MmO AN OOYMCIEHOI EHTpOomil
BiI0OYBa€ThCA CTPIMKE MAiHHSA 3HAYeHb 3aJI0BrO JI0 MOMEHTY
KpU3M, W10 TOBOPUTH IIPO MOXIJIMBICTh BHUKOPHCTAHHS JaHOT
EHTPOIII1 B AKOCTi MepeIBICHUKA KPU30BHUX SIBHIIL.

HonatkoBo Oysio 0o04MciIeHO 1 TOPIBHAHO KOoedilieHTH mapHOi
Kopessinii eHTpomil MepecTaHOBOK Ta MEpeHOro meroxy. Kpamri
pe3yiabraTd  OyJIo OTPUMaHO IS  CHTPOIIMHOI  METOIUKH
PO3paxyHKiB.
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BucnoBku. O1xe, B poboTi OyJIo 1MoKa3aHo, MO0 CHEKTPaIbHI
MIpH € Ii€BUM IHCTPYMEHTOM JUIs aHaJi3y JUHAMIKA €KOHOMIYHOT
ciucreMd. BHKOpHUCTaHHS €HTPONii MEPECTaHOBOK  J0O3BOJISIE
3aBYACHO IepeadavaT KPH30BI SBHUIIA. MaKCHMalbHI 3HAYCHHS
SHTPOITIi TIEPECTAHOBOK MIO3BOJISIOTH 3pOOUTH BHCHOBKH TIPO
CTIMKICTh CHUCTEMH.

Takoxx B po0oTi Oynn peani3oBaHi MEpEXHHN Ta €HTPOIIHHUH
aHaii3 OIiHKK (DiHAHCOBOI OE3MEeKHW Ha MPUKIAIl ITiIIPHEMCTBA
«Motop Ciu». 3anpornoHOBaHi METOIN MAIOTh MPAKTHYHY I[IHHICTh
Ta HH3KY IlepeBar, 30KpeMa, TMPOCTOTY Yy BHUKOPHCTaHHI,
JIOCTYIHICTh 0a3 NaHWX, MOMJIHMBICTb HIOJEHHOTO MOHITOPHHTY
(iHaHCOBOI CTIHKOCTI MiANPHEMCTBA Ta 3aBYACHY peEaklilo Ha
MOJIMBI HEraTUBHI SBUIIA.

HocmimkeHHss He BHYEpIlye TMOCTaBIeHy Tnpodiemy i
nependavae HaNpaBliCHHS MOAAJBIINX 3YCHIb  HA BHBYCHHS
e()eKTUBHOCTI 3aCTOCYBAaHHS METO/IiB HEJIIHIMHOT IMHAMIKH.
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2.5. METOJ OHEHKHA BKOHOMI/I‘IEQKOFI .
BE3OITACHOCTHU CYBBEKTA XO35AUMCTBEHHOU
JAEATEJBHOCTH

B coBpeMeHHBIX yCIOBHUSAX Pa3BUTHS YKpaWHBI HAOIIONAIOTCS
TEHACHIINM MOJECPHU3AIMN Pa3BUTHS SKOHOMHKH W OOIIecTBa.
CueHapuu pa3BUTHA YKpaWHbBl IOKa3bIBatoT, 4to pocT BBII
3aBUCUT HE TOJBKO peaTu3alldd NPOrpaMM pPa3BUTHS, HO U OT
HECTaOMJIbHOCTH DJKOHOMHMYECKHMX IIOKasaTellell Kak MHAeKca
SKOHOMHYECKOH O€30IMaCHOCTH.

HepaBHoMepHOCTh  TOCTYIUICHHMSI ~ JCHEXKHBIX  CPEACTB,
yBeNIWYEHWE  YPOBHA  WHQIANNK, W3MEHEHHe IIeH  Ha
SHEPTOHOCHUTEIH U IPYTHE OMPE/IENSIOT 3HAUNTEIbHOE YBEITMUEHIE
Harpy3kd Ha CHCTEMY YIIPABJICHUS SKOHOMUYECKUMH OOBEKTaMHU
Ha MUKPO W MaKpOIKOHOMHUYECKUX YPOBHSAX. B 3THUX yCIOBHAX
CUCTEMBl  YOpaBIEHHWs  JOJDKHBI ~ OPraHU30BBIBATH  CBOIO
JESATEIHPHOCTh TaK, YTOOBI ONMEPATHBHO YYHUTHIBATH M3MEHECHHS B
SKOHOMHUYECKOM cpene (omleHMBaTH HECTaOUIIBHOCTh
SKOHOMHUYECKHX TI0Ka3aresieil), KOHTPOJIHUPOBATh M PETyIUPOBATh
OTKJIOHEHHS  (aKTHYECKHX  pe3ylbTaToB  (QHHAHCOBO -
XO3SUCTBEHHON  JCSATENBHOCTH OT  IUIAHOBBIX, MPUHUMATh
ONTUMAJIBHBIE ~ KPAaTKOCPOYHBIE  PEIIeHUs IO  peau3aliu
BBIOpAHHOW CTpaTeTWH B KOMILUIEKCE C Pa3BUTHEM DKOHOMHYECKHX
00BEKTOB. DTO HAacT BO3MOXXHOCTH IIOBBICUTE HE TOJIBKO
AKTUBHOCTD, @ M 3aMHTEPECOBAHHOCTh SKOHOMUYECKUX OOBEKTOB.

B coBpeMeHHOW PBIHOYHOW IKOHOMHKE pa3paboTaHa Teopus
aZlanTaIil YKOHOMHYECKUX CHCTEM U OOBEKTOB C M3YUCHHEM TEX
CIy4aeB, KOrJa HE CYIIECTBYeT CTAaIllOHAPHOTO  3aKOHA
yopasienus [1]. OgHuM M3 BaXXHBIX MOJAXOJOB B OpraHU3alluU
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aJJaliTUBHOTO MEXaHU3Ma NapaMEeTPUUYECKOM alanTaluuy SBISIETCS
HacTpoilka MOJENM CHCTEMBl Ha OCHOBE aHalW3a M pPaHHETo
npenynpexaeHus aectaOwimzanuu ee (yHKIMOHUpOBaHUA [2].
Bwmecre ¢ Tem BoOmpoc OIEHKH HECTAOMIBHOCTH 3KOHOMHYECKHUX
[OKa3aTesel yIeJIeHO SIBHO HEJOCTATOYHO BHUMAHHS.

B nmannoit paboTe mpeasaraeT pemieHHe 3aiadd, a UMEHHO
METOJINKY OIEHKH HECTAOMITFHOCTH YKOHOMHYECKUX TTOKa3aTeNeH.

@DaKTHYECKH 3KOHOMUYECKUE ITOKa3aTeNld BCEra HECKOJBKO
OTIIMYAIOTCSA OT CBOMX HOMHHAJIBHBIX 3HaueHUH. 1o cBoel mpupoae
9TH OTKJIOHEHHS MOKa3aTeNeH SBISIOTCS CyMMOW BechbMa OOJIBLIOrO
KOJIMYECTBA  OTKJIOHECHMH,  BBI3BIBAEMBIX  COOTBETCTBYIOIIMM
KOJIMYECTBOM MPHUYMH — AecTadmiusupyronux (akropon. Kaxmoe
M3 TaKUX 3JIEMEHTApHBIX OTKJIOHEHUH MOJBEPKEHO M3MEHYMBOCTH
BHEIIHEH M BHYTPEHHEH cCpele, TO €CTh SBISETCS CIydalHOM
MIEPEeMEHHOW BENIMYMHOMN, XapaKTepU3YIOMeH Kakyr-Tubo OIHY
CTOPOHY WM OCOOCHHOCTH YCJIOBUH, B KOTOPBIX HAXOAUTCS
SKOHOMHUYECKHH  00beKkT. [EcTecTBeHHO, YTO  HM3MCHCHHUE
SKOHOMHUYECKUX IIOKa3aTeJaedl B Ppa3lIMYHbIX 3KOHOMUYECKUX
00beKTax OyAyT pasIMYHBIMH JaXKe NPU OJWHAKOBBIX M3MEHEHHUSX
OJHOTO W3 BHEMHHX (AKTOPOB BBHAY HEUACHTHYHOCTH
XapaKTePUCTUK CaMUX OOBEKTOB, OMPEAEISIONINX yCTOHYNBOCTH
ASKOHOMHUYECKHX 00BEKTOB K JIeCTa0MIM3UPYIOMUM (PaKTOpam.

Takum 00pa3oM, OT/ENBHBIC COCTABJISIONIUE CYMMapHOH
HECTaOWJIPHOCTH  DKOHOMHYECKOTO  IOKa3aTeisl  SBISIOTCS
CIy4allHBIMA ~ (QYHKIMSIMA ~ CIIyYallHBIX apryMEHTOB, TIpUYeM
XapakTep W3MEHEHUS apryMEHTOB OINpPEAETSAeTCS YCIOBHAMHU
BHEIIHEH cpefpl, a BHJ CiydaliHOH (yHKIHMH — YCTOHYHMBOCTH
00BEeKTa K JTaHHOMY JEeCTA0WIM3UPYOMEMYy (aKTOPy M CTETEHBIO
HEUJCHTUYHOCTH JKOHOMHYECKHX 00bekToB. [Ipm paccMmoTpeHuu
YCIIOBUH B3aUMOJCUCTBHS «IPEANPHATHE — OAHK», (IIPEIIPUITHE
— TOCTaBUIMK» M JpPYyTrH€ pE3ylbTaT OKA3bIBACTCS TaKkKe
CIIy4ailHBIM. OTO 3HAa4€HME I10Ka3aTeNsl OTHOCUTEIBHO CEpPEIHHBI
JIOBEPUTENIFHOTO HWHTEpBaJia SBISETCA CYMMOW OOJBIIOTO YHCIa
CIIy4allHBIX CJIaraeMbIX, BHOCUMBIX KaK C OJHOUM CTOpPOHBI, TaK U C
npyroii. HekoTtopble u3 aectaOunusupyromux (akTopoB MOTYT
O0Ka3aTbCsl B KaKOW-TO CTENEeHW 3aBUCUMbIMU. B Takom ciyuae
COOTBETCTBYIOIINE 3aBHUCHMBIE COCTABJISIOMINE HECTaOMIHHOCTH
SKOHOMHMYECKOI'0 IO0Ka3aTesi MOXET OBITh OOBEAMHEHBI B OJHY
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TPYMIy ¥ CyMMapHasi HeCTaOMIILHOCTh MOXET OBITh TIpeCTaBlIeHA
B BHJIE CYyMMBI JOCTATOYHOTO YKCIA COM3MEPUMBIX HE3aBHCHUMBIX
claraeMbIX.

Takum 00pa3oM, IUIOTHOCTH BEPOSTHOCTH CYMMAapHOM
HECTaOWJIBPHOCTH  DKOHOMHYECKOTO  TOKa3aTelss B IEJIOM
HE3aBHCUMO OT BUAa (DYHKIUH PaCHpPECIICHUS COCTABJISIOIIUX
ATOW HECTaOMIHLHOCTH TIPEACTaBIICHA Ha puC. 1.

<4 -3 -2-1 01 2 3 4

AT e Misz)  TEZuane

Puc.1. [1noTHOCTH BEPOSTHOCTH CyMMapHOH HECTaOMIBLHOCTH
9KOHOMHYECKOT0 MTOKa3aTeNs

[TnoTHOCTE  BEPOSITHOCTH  CyMMapHOW  HECTaOMIBLHOCTH
9KOHOMHYECKOI0 MOKa3aTeNsl 3alHUIIEM B CIEAYIOIIEM BHIE

_[az-man)f

P(A2) \J27D(AZ) 2D (A7) ' @)
rac AZ - CyMMapHaﬂ HeCTa6I/IJ'ILHOCTL SKOHOMHYECCKOI'O
I10Ka3aTclid,

M(AZ) - MaTreMaTH4YecKoe  OXHUAAHHE  CyMMapHOU
HeCTaGI/IHLHOCTI/I O9KOHOMMYCCKOI'O IIOKa3aTeCIIsd,

D(AZ) - JUCTepcusi  CyMMapHOWl  HECTaOMIBHOCTH

9KOHOMHUYECKOI0 MTOKa3aTesl.
Torna mHTerpanpHas (GyHKUUS pacupeaeieHus: OyAeT UMeTb

BUJL
M(Az)
()JTI ZD(A) }d() )
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Jlns OICHKM BEpOSTHOCTH TMONANAHUS BEIWYUHBI AZ B

JIONYCK, OTpaHUYECHHBIN npeaearamMmu tAzZ .., Oyzer
ucnonb30BaThesa GyHKuus Jlamnaca CD(AZ)
M (Az) + Az M (Az) - Az
p(-Az, (Az{Az =0 (a2) He | — ) (A2) A1 (3)

e (AL, ) b || o

P €3yJIbTaTbl OLUCHKHN BCPOATHOCTHU MOIMaAaHWA BCIMYUHBL Az
npEaAcCTaBJICHbBI Ha pI/IC.2 B 3aBHUCUMOCTH OT IrpaHHI] AOIyCKa Ha

CYMMapHYIO HeCTaOMIBHOCTD TOKa3zaTenst + Az

cootnomenusx mexay M (Az) u \/D(AzZ) .

IIpU Pa3IMIHbIX

Makc

PlaZ e TaZ THaZ )

0,24 /

0.4 X &2 e
0.2

- JD(?ZJ

|
o1 2 3 4 5 6 7 8

1

Puc.2. BepostHoCTH momaiaHusi CyMMapHOW HECTaOUIBHOCTH
IKOHOMHYECKOTO TI0Ka3arels B peenax t Az

Maxe

Ha puc. 2 npuBe/ieHbl KPUBBIC IS |M (AZ)| =3,/D(Az) -4,

IM(Az)| =2,/D(Az) -3, |[M(Az)|=/D(Az) -2u [M(Az)|=0
-1,

OueBUaHO, YTO, 3HAasT KOHKPETHBIC 3HAYCHUS M(AZ) 3|
+D(Az), mo kpuBbIM Ha pHC.2 MOXHO OMNPEICTUTH TIPAHHUIIBI
iAZwu«:’

HECTAOMIIBHOCTh PKOHOMUYECKOr0 ITOKa3aTels B JIFOOOM 3aJaHHOM
cjydac. I[J'Iﬂ HaxXO0XACHUA NPCACIIbHOIO 3HAYCHUS HGO6XO,Z[I/IMO
BOCIIOJIB30BaThCA

B KOTOPBIX 6y11eT HaXO0OUuTbCA CyMMapHas
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Az, =|M(Az2)+3,/D(Az) , (4)

KOTOpas OIpeAe/sieT TpaHMIbl, BKIIOYAOde B cebs  mpH
pazmuunbix cootHomenusx M (Az) u /D(Az) or 99,73% no

99,87% Bcex cimy4aes.

W3 mnpuBEACHHBIX PACCYXACHHHA CIEIyeT, 4UTO OICHKA
CyMMapHOW  HECTaOMJIIBHOCTH  JKOHOMHYECKHX  IapaMeTpOB
CBOAMTCA K BbluMcIeHHIO e cpemnero 3Hadenus M (AzZ) wu

macniepcun D(Az). OwueBupno, uTO aHAIOTHYHBIM 06Pa3oM

00OCTOHT [IeNI0 ¢ ompeelieHueM CyMMapHON HeCTaOWIBbHOCTBIO IO
OTACTBHBIM (akTopaMm, TOCKOJIBKY HX pachpeelicHue TaKKe
NoYuHsAETCs 3aKoHy ['aycca.

B cooTBeTcTBUU ¢ TEOpUEH BEPOSITHOCTU CPEIHEE 3HAUCHUE U
JUCTIEPCHUST HECTAOMIFHOCTH (PAKTOPOB MOXKHO 3aIHCaTh

M@A2)=3M(Az),  D(A)=YD(Az), @)

rie M(Az,) nu D(Az;) - cpemnue 3HayeHHs W IUCIEPCUH

OTHENBHBIX MPAKTUYCCKU HE3aBUCUMBIX COCTaBILAIOIINX
CYMMapHOH HECTaOMIILHOCTH (haKTOPOB.

Mertoauka OLIEHKH DKOHOMHYECKOH 6e30IMacHOCTH,
OCHOBAaHHBIM HAa OLEHKA HECTAOWIBHOCTH JKOHOMHYECKHX
rmokasareyield, BKJIIOYAET  CICAYIONIME  dSTambl:  IEPBBIA -
OMpeesAeTCS] CyMMapHas  HECTaOWMJIBHOCTh  3KOHOMHUYECKUX
nokaszaresied, BTOpOW - VYIOPOIUICHHE | NPUONMKEHHE MpH
PacCMOTPEHUH OTIENBHBIX TOKAa3aTelieil; TPEeTHiH — OmpeelicHHe
YPOBHS HECTAOMJILHOCTH 3KOHOMHUECKUX ITOKa3aTeIeH.

Takum 00pa3oM, MPeIOKEH METOJ| OIICHKH HEeCTaOUILHOCTH
JKOHOMHMYECKHX IIOKa3aTeJaeld, 4YTO II0O3BOJUT CO3[IaBaTh OoJee
3G GEKTUBHbIE MOJIEM W METOJbI YIPAaBICHUS 3KOHOMHUYECKON
0€3011aCHOCTHIO.

CnHCcoK HCI0JIb30BAHHOMN JTUTEPaTypbl:
1. Ilerpenxo B.JIL., 3abponckuit B.A., Knebanosa T.C.
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PO3Ain 3
®AKTOPU 3ABE3INEYEHHA EKOHOMIYHOIO
3POCTAHHA HA MIKPO- TA MAKPOPIBHAX

3.1. EVALUATION OF ECONOMIC EFFICIENCY IN NEW
MEMBER STATES OF THE EUROPEAN UNION

Introduction. For today‘s economy, the new evaluation
criteria of the regional economic development performance become
important in the context of the European Union integration.
Countries and regions should attempt to be efficient throughout the
EU area, to achieve a sustainable development, a higher social well-
being and a higher quality of life. Although the new member states
of the EU (that joined the EU in 2004) have a higher economic
growth than the EU average, however due to the relatively low
disposable income of households, even greater manifestations of
unsustainable economic development are seen. The new member
states are still not creating enough of high value-added goods and
knowledge-intensive services. The technological progress is not
intensive enough to change the current economic structures.

The research aims to evaluate economic efficiency of decision
making units in new member states of the EU (that joined the EU in
2004).

The ability to operate efficiently covers the business and public
management features, entrepreneurial attitudes, benefits from the
synergy that takes place in businesses, knowledge spillovers, and
leadership to realize the knowledge and to commercialize the ideas
in a market.

The research was based on the input and output analysis by
application of data envelopment analysis method (DEA). The input-
output system in the case of countries or regions frontier analyses
generally accounts for variables that reflect and determine socio-
economic performance of the considered territorial units. Technical
efficiency scores were calculated and compared by this
nonparametric linear programming technique. Although the non-
parametric analysis does not specify which of the following areas is
inefficient in the economy, but it is possible to identify under-
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utilized resources and, according to that, make more precise
decisions on how to modify the related policy processes. For the
input side, indicators that reflect the level of resources were
selected, for the output side gross domestic product per capita was
selected.

Literature review. The efficiency analysis of economic
development is related to the production function, measuring the
level of resources and outputs achieved (Schaffer et al., 2011;
Fritsch, Slavtchev, 2011; Daouia et al. 2012; D'Agostino et al.
2013; Dzemydaite et al., 2016). Recent researches of efficiency is
based on Farrel‘s (1957) ideas, that investigated the economic
efficiency, consisting of a technical efficiency and an allocative
efficiency. The technical efficiency is the ability of a decision
making unit to achieve the maximum output with the available
economic resources. The resource allocation efficiency reveals the
company's ability to choose the best resource ratio according to the
market prices. By means of the countries or regional analysis it is
not possible to assess the price of different resources, so the
economic efficiency is evaluated using the concept of the technical
efficiency.

The economic efficiency and performance measurement are
applied in the investigation of the EU economic policy in order to
find out more effective decisions for distributing financial resources
and policy formation (Madaleno et al., 2016; Veiderpas, 2016;
Broekel et al., 2010; Autant-Bernard and LeSage, 2011; Castells
and Sole-Olle, 2005; Schaffer, 2011; Matei and Spircu, 2012;
Bosco and Brugnoli, 2010; Fritsch and Slavtchev, 2011;
Dzemydaite, Galiniene, 2013). In the case of the lack of financial
resources, when governments face budget deficit problems, an
efficient allocation of resources between the different programs is
one of the key EU regional policy challenges in the period of 2014-
2020. The recent regional economic research has defined that it is
important to analyze the region's production function efficiency, i.
e. how efficiently the available resources are used to create
economic value.

A set of recent studies tend to focus on efficiency of innovation
systems, taking into account resources needed for higher economic
value generation. For example, Cai and Hanley (2014) made a

181



rating of world countries by evaluating technical efficiency of
creating innovations. The research reflected that developed
countries which have a number of potential resources for creating
innovation, such as USA, Great Britain, and Austria, use the
resources not efficiently enough. Developing countries such as
China and India and a developed country Switzerland are more
efficient.

Intensive investment in science and technology, although
necessary for catching up with highly developed countries, does not
necessarily bring high efficiency of the innovation systems and
cannot guarantee success in innovation (Guan and Chen, 2012).
Substantial  inconsistencies  exist  between  technological
development capacity and commercialization capacity in most
regional  innovation  systems, and that  downstream
commercialization capacity plays a more important role in the
innovation performance of regional innovation systems.

Research methodology. In the analysis of a production
function, the locus of the maximal attainable level of an output (the
production) is estimated by given a set of inputs (the production
factors) (Daouia et al, 2012). Nonparametric frontier methods
expand the application of a production function while analyzing a
case of multiple inputs and multiple outputs. It is assumed that the
regional efficiency is improved more likely by growing outputs
rather than by decreasing inputs because of the nature of
infrastructure capital and human capital (Schaffer et al., 2011).
According to this fact, an output-oriented version of the model is
used.

The relative efficiency score reveals how much output
guantities can be proportionally expanded without altering the
inputs used (Schaffer et. al, 2011). The term non-parametric is not
meant to imply that methods lack parameters, but that the number
and the nature of indicators are not fixed in advance. The
nonparametric frontier models help to consolidate multiple
performance measures into the efficiency score without having to
define the complex relationships among the indicators (Kuah et al.,
2012).

The estimation of regional efficiency follows the techniques of
data envelopment analysis. The selection of data making units,
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explanation of inputs and outputs and formulation of the model are
considered. The enhanced data envelopment analysis is described in
detail by Daouia and Simar (2007). Mathematical formulas (1)-(4)
below reflect the main ideas of this model.

It is assumed that every region disposes of a set of inputs
x € R? for producing a set of outputs y € R? that are positive
numbers. Feasible combinations of (x,y) are defined as (Schaffer et
al., 2011):

¥ = {(x,y) € P*|x can produce yl} (1)

The boundaries of y reflect maximum outputs that can be
generated by the given inputs. The efficiency frontier is defined as:

ye(x) €Y (x) }
s 2)
Ay°(x) € Y(x),vi>1

Yo = {(x;}"s(x))

Y(x) means a set of technology feasible outputs and y®(x) is
the maximum achievable output of the unit with the input level x.
The efficiency score of a decision-making unit is defined as:

Ax,y) = sup{A|(x, Ay) € Y} = sup{A|dy e Y(x)}  (3)

In this formula, A(x,y) =1 is the proportionate increase of
output y of the region operating at the output level x for a region to
be efficient. To determine the unknown y nonparametric estimator
data envelopment analysis has been proposed. Data envelopment
analysis defines an efficient boundary according to the highest
technically achievable output according to the performance of
decision making units.

Three input indicators were selected that are mostly related
with human capital characteristics and investments, as well as, that
are needed for a higher value-added: x; — the intramural cumulative
expenditures for research and development (R&D) in millions
purchasing power standard per inhabitant, x, — human resources in
science and technology that is calculated as a number of persons
with tertiary education and/or employed in science and technology,
as a percentage of the total population, x3 - human capital
employed in high-technology manufacturing and knowledge-
intensive high-technology services, as percentage of total
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employment. It was selected to analyze cumulative expenditures for
research and development of 5 previous years. It is based on the
assumption that it takes time lag for expenditures to give feasible
results for the economy. For the output side a gross domestic
product per capita was selected (y;) as revealing the economic
output of country’s economy.

The countries that joined the EU in 2004 of the EU were
selected for the analysis as they tend to have comparatively
common experience with an implementation of the EU cohesion
policy, possibilities of the EU structural funding and common
historical background of market development. Overall, 8 countries
were selected: Estonia, Latvia, Lithuania, Poland, Czechia,
Slovakia, Slovenia, Hungary. These countries efficiency was
analyzed by comparison with other countries” of the EU.
Luxembourg was excluded from the analysis because of not very
reliable data, as a lot of inhabitants come to work from surrounding
countries and this directly affects input indicators and could distort
the results. As well as, Ireland was not involved in the research
because its data was statistically unreliable. Overall, 26 countries of
the EU were involved in the analysis for the comparison and
finding more precise results on new member states.

Empirical results. In order to select the most feasible
indicators for the data envelopment analysis, first of all the
correlation coefficient was evaluated. For the data analyzed, the
input indicators significantly correlates with the output indicator -
GDP per capita at 0,01 level of confidence (2-tailed) (Table 1).
There was strong correlation with all the input indicators x;, x, and
x3. According to that all three input indicators were involved in the
further analysis.

Table 1. The correlation rate of a GDP (y;) and output indicators

Indicators X1 Xy X3
Pearson’s correlation rate 0.881 0.692 | 0.454
Significance (p value 0,01) 0,000 | 0,000 | 0,000

Source: Eurostat, author’s calculations

For the data analysed, the input indicators significantly
correlated with the output indicator — GDP per capita at the 0.01
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level of confidence (2-tailed). According to that, all the three input
indicators were involved in the further analysis.

At the beginning of the research, countries were ranked
according to the input indicators. The ranking of the indicators
revealed how many resources countries had and which territories
were leading with the input indicators. Countries with highest rates
of endowment with resources, needed for higher value creation,
such as intramural expenditure for research and development,
human capital in science and technology and employment in high
technology and knowledge intensive services sectors, tended to be
western Europe countries, such as the Netherlands, Belgium, United
Kingdom, Germany, Austria and Scandinavian countries.

From the new member states of the EU (that joined in 2004),
very high rates of human capital in science and technology tended
to have Estonia and Lithuania with 45.2 and 43.2 per cent from the
total population respectively. In Slovakia, Slovenia, Czechia,
Poland, Hungary and Latvia those percentages were between 29.7-
38.4 per cent from the total population.

According the employment in high technology sectors new
member states of the EU tend to have very diverse results. Slovenia,
Estonia, Hungary and Czechia tended to be between top 10
countries with highest rates varying from 4.9-5.9 per cent of total
employment in high technology sectors, while Lithuania, Latvia
and Poland were between lowest rates of employment in high
technology sectors, varying from 2.3-3.3 per cent of total
employment. In all these countries investment in research and
development tended to be below the EU average.

These tendencies revealed that even though new member states
of the EU have comparatively common historical background, they
tend to have slightly different characteristics of innovative
resources and related activities.

Analyzed input indicators tended to have different relationships
with GDP per capita (Figure 1, 2, 3). Some countries with similar
rates of GDP per capita tended to have different level of resources.
For example, countries that had GPD around 35 thousands in PPS
per capita (yy), their level of investments in R&D varies between 4-
7 thousands in PPS per capita (x;) (Figure 1). These indicators are
strongly related as countries with higher rates of GDP tended to
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have higher rates of investments in R&D.
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For the other two input indicators (x,, X3) tended to vary more
with different levels of GDP. Some countries with lower GDP rates
(y1) tended to have comparatively high levels of human capital in
science and employment in high technology sectors (Figure 2 and
3). This reveals some imbalances, when less economically
developed countries are comparatively well endowed with human
capital, but do not have sufficient inflow of investment for
generation of more innovative products and a higher economic
value.
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The further analysis gives a deeper insight into how efficiently
the available resources are used for generation of economic output.
From all the countries analyzed overall 6 countries were supposed
to be efficient with efficiency score 4=1 by data envelopment
analysis. Efficient countries tended to be different in economic
development level with different GPD per capita (y,) (Figure 4).
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Figure 4. Relationship between y; and efficiency scores (4)
calculated by DEA. Source: Eurostat, author’s calculations

From the most developed countries the most efficient or very
close the efficient frontier were Austria, the Netherlands, Italy and
Germany. From less economically developed countries the most
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efficient were Romania and Lithuania. According to calculations
other less efficient countries could improve the economic output
with current resources about 15 per cent on average. For efficient
countries it is important to expand available resources to reach
higher levels of economic outputs.

Between least efficient countries were Slovenia, Estonia and
Hungary. This tendency reveals that these countries already have
sufficient level of resources, especially percentage of people
employed in high technology sectors, but this still do not reflect
significantly in real economic results, so more attention in these
countries have to be given in commercialization of high value
added products and generation of real economic results, as human
resources and employment indicators are comparatively sufficient
in these countries.

For the case of Lithuania the efficiency rate revealed that with
the comparatively low rate of employment in high technology
sectors, as well as, comparatively low investments economic results
are seen. So for this country more attention is needed to foster the
employment in high technology sectors and to try to attract more
investments in research and development for further economic
development.

According to the analysis, in all the new member states of the
EU (that joined the EU in 2004) more emphasis should be made for
expanding the level of investments in research and development
and to foster more economic results to overall economic
performance that could be reached by higher rates of
commercialization of high value added products in the local and
international markets.

To sum up, the calculated efficiency scores indicated
imbalances between available inputs and real output. This means
that even though countries invest in R&D and has a lot of human
capital with tertiary education and working in science and
technology it does not mean that innovative products with higher
value added will be created and commercialized in the economy.

Conclusions. In this research, evaluated inefficiencies revealed
that current resources could be used more intensively for a higher
economic value creation in part of the EU countries, both in more
and less economically developed countries where efficient frontier
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is not reached. Efficiency scores indicated imbalances between
available inputs and real output. Even though countries invest in
research and development and have comparatively high levels of
human capital with tertiary education and working in science and
technology it does not reflect in the creation and commercialization
of products with higher value added in the economy.

In new member states of the EU these is seen comparatively
lower rates of investment in research and development than in other
EU countries, especially from business side, even though they tend
to have comparatively sufficient levels of human capital in science
and technology. According to that more investments in research and
development should be attracted for future economic development.
Some of these countries, such as Estonia, Hungary and Czechia
tend to have comparatively high rates of employment in high
technology sectors, but still do not reveal economic results that
could significantly reflect in gross domestic product. According to
that, more emphasis should be made for products
commercialization processes. For the case of Lithuania,
employment in high technology, that is the lowest in all the EU
countries, should be fostered for future economic development.

To sum up, in less efficient economies more emphasis from
economic policy should be made for stimulating more intensive
economic activity with current level of resources and paying more
emphasis on achieving economic output from the investments. To
achieve higher rates of economic growth in more efficient regions
the higher level of resources is needed as the ‘bottleneck’ of usage
of resources is reached.
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3.2. LIBERAL PROFESSION — NEW INDIVIDUAL
INDEPENDENT ACTIVITY FORM IN PROFESSIONAL
STRUCTURE OF LITHUANIA

The article deals with individual independent form of activity - the
liberal professions, which is relatively new in Lithuania. The aim -
on the basis of modern scientific theories to define the uniqueness
of economic activity of liberal professions; describe the social
significance and development of liberal professions as an individual
independent activity. The article concludes that the criteria which
distinguish the liberal professions from business and other
individual independent forms of activity are: economic
independence, intellectual nature of the activity, information
asymmetry, altruistic attitude, a relationship of trust. A public
significance of liberal professions is determined by the growth
significance of human capital in the value creation process.
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Introduction

Current understanding of liberal professions was formed in
eighteen-nineteenth century, when the nature of business rather than
the nature of the citizen (free or dependent) becomes the
distinguishing feature of liberal professions. Only individuals’
carrying out «spiritual» activities are perceived as members of
liberal professions. Nevertheless, the stress on «freedomy remains.
«Liberal professions» during the liberalization era referred to
people free of State and labour relations’ regulations. Liberal
lawyers, notaries, doctors, pharmacists emerge; autonomic
organizations, governing activities of liberal professions form. By
law, economic activity attributed to liberal professions is
recognized by society as specific and characterized as employment
form only for a certain segment of the service sector.

The description of liberal profession presented by Lithuanian
legislation (Law on Employment of the Republic of Lithuania, Law
on Personal Income Tax of the Republic of Lithuania) stresses the
individuality, independence and professional freedom. According to
researchers from Lithuanian Law Institute (Ambrazeviciute at al.,
2014:4), the perception of «State regulated profession» used in
Lithuanian Constitutional Court rulings in general corresponds to
the concept of liberal profession. They have the same features —
fulfilment of functions related to public interest, independent
professional (private) activity for remuneration, State control.
Nevertheless, legal definitions of liberal professions presented in
laws of countries are not sufficient in order to understand the main
criteria and context for differentiating these professions (Henssler
and Wambach, 2014). The need for defining the uniqueness of this
activity and its social significance is determined by increasing
scope of liberal profession’s activities.

Research object is liberal professions as a form of individual
independent activity.

Research aim is to outline the uniqueness of economic activity of
liberal professions and to describe social significance and
development of liberal professions as a form of individual
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independent activity through modern scientific theories.

Research methods: Analysis of scientific literature, previous
researches and Lithuanian legal acts, comparison of obtained data,
generalization and systematization.

Structure of the article: First part of the article describes the
features of activity and uniqueness of economic activity related to
liberal professions. Second part of the article is dedicated to social
significance analysis of liberal professions as forms of individual
independent activity.

1. Theoretical substantiation of the research

Economic view towards liberal professions is based on modern
scientific theories and stresses economic role, social regulation
guestions and effectiveness problems of these individual
independent activities in global market conditions. Human
(intellectual) capital research, insights of new instututionalists and
concepts of transaction costs perform an important role in
developing the topic of liberal professions.

Employment forms which promote creativity and innovations are
analysed based on the human capital theory (Strebkov and
Shevchuk, 2012; Pawlowsky and Edvinsson, 2013). Increasing
importance of creativity in value creation process and developing
project activities make various forms of individual independent
activity the research object (Eichhorst and Buhlmann, 2015;
Lopukhin and Ochkin, 2014). Liberal profession questions are
considered when discussing the optimal scope of trust goods
(Dulleck at al., 2011; Sutter 2013; Gobl 2013).

The topic related to liberal professions in Lithuania is elaborated
when researching uniqueness and social significance for separate
State regulated professions (lawyers, notaries, architects, etc.)
(Ambrazeviciute at al., 2014; Lastauskiene, 2014; Kirsiene, 2014);
analysing the phenomenon of freelance work (Kruglik and Krivka,
2014); discussing the importance of creativity, human and
intellectual capital (Cesyniene and Stankeviciene, 2011; Taljunaite,
2010; Melnikas, 2014) in the global market.

2. Criteria for distinguishing liberal professions.
The concept of liberal professions formed in the second part of the
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twentieth century united two features: content of the activity
(spiritual, mental, intellectual activity) and functional independence
(absence of professional and personal control from the employer)
(Deneke, 1956). Everyone (including hired workers) who undertook
spiritual, mental and intellectual activity, despite of their individual
status, but with condition, that they retain their professional
independence, was perceived as members of liberal professions
(Henssler and Wambach, 2014).

Indications for distinguishing liberal professions and derived
criteria appeared while further developing this insight. Despite the
significant effort, the issue of single definition remains, since liberal
professions unite different social, economic and cultural activities.
Liberal professions are not an ambiguous legal definition, but rather
a sociological category reflecting the process of liberal professions’
emergence in early liberalism conditions (Sodan 1997).

This concept is typically applied to professions which imply:
individual creation of intellectual services, pursuing functions
which are independent in professional and economic sense, trust
based relations, altruistic attitude, coordinating public and private
interests. Based on these principles we can describe the differences
between liberal professions and business, liberal professions and
other forms of individual independent activity.

One of the main criteria in distinguishing liberal professions from
business is individual activity based on personal responsibility
(Deneke, 1956; Taupitz, 1991; Sodan, 1997; Merz, 2012).
Representatives of liberal professions do not delegate their
functions to other individuals, they carry out activity themselves
and take full responsibility for the result. The «freedom» of these
professions have two expressions — external and internal (Taupitz,
1991). External freedom s the economic independence.
Representatives of liberal professions use their own capital to
realize their ideas, they sell their services in the market and the
revenue size is determined by financial results of the activity. The
excessive risk is the price for their autonomy, which would be
attributed to businesses or government in case of employment
(Hofert, 2012). Due to investment and risk, representatives of
liberal professions are attentive to the rational use of capital.
Economical use of resources is ensured by assuming personal
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responsibility, weighing risks and opportunities.

Revenues from own capital is not only the basis for external
freedom, but also for professional independence (internal freedom).
Professional independence, absence of instructions, is one of the
strongest freedom aspects expressed and the most important criteria
for distinguishing liberal professions (Sodan, 1997). Professional
independence of liberal professions is presupposed firstly by
individual participation criteria in creating intellectual services;
secondly by expert position of liberal profession. «Expert
domination» is determined by «knowledge asymmetry» between
the creator of intellectual service and consumer (customer)
(Taupitz, 1991:51). Representative of the liberal profession assesses
his own work result. The consumer does not have the needed
competences for that, since the created intellectual service requires
specific knowledge, abilities and high education level. Scientific
literature (Kirsiene, 2014) notes, that due to increasing accessibility
of information via various channels in current conditions the ability
of consumers to evaluate the quality of needed products, for
instance legal services, is increasing. Commodification of
intellectual services, which «can reduce the cost and the price of the
service, but also in many cases — increase the quality», is related to
this  (Kirsiene, 2014:695). Nevertheless, together  with
standardization of activity in the society we also observe the
intellectualization trend, which points to the increasing demand for
creative, single consumer oriented solutions. Intellectualization and
standardization of the activity, professionalization of economic life
and commercialization of intellectual activity was always an issue
(Taupitz, 1991). Nevertheless, despite the standardization
possibility of intellectual activity, the criteria, such as creativity and
uniqueness of liberal profession remain (Sii3 at al., 2012). This in
particular separates liberal profession from other forms of
individual activities, such as the craft where the activity is
standardized, based on a stencil or a template.

Another important feature separating liberal professions from
business is their altruistic notion. Representatives of liberal
professions are expected to employ their economic interest and
income pursuit for the interest of society (Sodan, 1997). For
majority of representatives in this sector altruistic motivation forms
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the base for their professional ethics (Taupitz, 1991). Trust arising
from this notion determines the existence of these liberal
professions.

According to scientific literature (Kirsiene, 2014; Lastauskiene,
2013), there is an internal controversy related to liberal professions.
Giedre Lastauskiene notes the «constant controversy» between
notary who is interested in making money, defending his client and
realization of a public interest — «to be honest in justice
implementation process» (Lastauskiene, 2013:1477). «Architects,
pursuing architectural activity, constantly need to maintain the
balance between private (in this case the customer’s) interests and
public (social) interests» (Ambrazeviciute at al., 2014). Conditions
of liberal professions, ensuring the implementation of important
results for the entire society, are summarized in regulation of liberal
professions. Liberal profession, differently from creative sector
profession is a state regulated profession.

Thus, individual pursuit of activity, altruistic attitude, absence of
directions, use of own capital are the features distinguishing liberal
professions from a businessman pursuing individual activity (using
labour force of others; usually performing only management
functions) and from employee, who uses employer’s capital.

Based on these criteria, we can say, that liberal professions are
based on individual independent activities. Depending on the scope
of the activity and the nature of created services, individual
independent activity can have various forms. In Lithuania we
distinguish the following forms: business license, liberal
professions, independent creators and artists, free artists, individual
activity certificates, etc. (LR Gyventoju pajamu... 2010).
Uniqueness of liberal professions as a form of individual
independent activity is related to the content of the activity and the
nature of the results. The definition of liberal profession is applied
only to profession groups identified by the State. The state
determines the professional field and forms the main criteria of this
status (Suf at. al., 2012). For instance, persons independently
providing legal, economic, medical and health protection, education
and training, as well as other intellectual services, are perceived as
representatives of liberal profession in Lithuania (LR Gyventoju
pajamu... 2010). Other European countries foresee a broader
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spectrum of liberal professions’ activities. For instance, in Germany
and Austria, liberal profession sector includes all creative, scientific
and artistic activities. Differentiation criterion, in this case, is rather
the creativity of the activity, than the nature of created intellectual
service (Henssler and Wambach, 2014). According to this criterion,
not only individuals pursuing independent intellectual activity are
perceived as representatives of liberal professions, but also creative
staff of a concrete organization (Siff at. al.,, 2012). In many
countries, activities of liberal professions include activities based on
work relations (employment), but only if the personal professional
independence of the employed person is sustained (Henssler and
Wambach, 2014). In Lithuania only independent intellectual service
providers are considered as representatives of liberal professions
(LR Gyventoju pajamu... 2010). Persons pursuing independent
sport or artistic, creative or scientific activities do not have this
status.

Therefore, liberal profession is distinguished from other individual
activity forms by creative, intellectual nature of the activity.
Representatives of liberal professions are creators of intellectual
services, which require the high quality of scientific and academic
education, creativity and innovativeness. The peculiarities of these
services presuppose another differentiation criterion of liberal
professions — phenomenon of information asymmetry.

Activity results of liberal professions are intellectual services,
which due to their usefulness valuation type are attributed to trust
goods (Dulleck at. al., 2011). The distinctive feature of these goods
is the deficit of consumer information. They do not have
substitutes, are complex and require much expertise. Consumers are
not able to evaluate the quality of trust goods in advance, thus the
suppliers are often ready to offer a cheaper product. High quality
goods become unattractive due to high costs. Eventually market is
deprived of these goods. This is how «adverse selection» comes in
the play (Gobl, 2013). Due to asymmetry of information the quality
of liberal profession’s activities are partially determined by
personal trust.

Personal trust describes professional — quality, personal — private
components, as well as, individual and professional estate measures
(Taupitz, 1991). The result of the activity depends not only on the
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characteristics, such as correctness, honesty and professionalism, of
intellectual service creator, but also from psychophysical, emotional
characteristics of the consumer and his interest in achieving results.
Value creation is determined by two-way interaction process (Merz,
2012). To protect the trust of the consumer, representatives of
liberal professions ought to uphold professional standards and
professional ethics norms.

Therefore, the main criteria which distinguish liberal professions
are individual creation of intellectual services, professionally and
economically independent activity, information asymmetry and
trust based relationships, altruistic attitude, coordination between
public and private interest.

Notion of liberal professions include not only the criteria for
distinguishing this activity, but also the social significance analysis
of liberal professions (Henssler and Wambach, 2014).

3. Social significance analysis of liberal professions

Social significance of liberal professions is determined by the
increasing creativity importance in the global market. Since the
activity result of these professions is an intellectual service, related
to science and academic education, the main development factor of
liberal professions is increasing importance of human capital in the
value creation process. Liberal professions are the driving force of
innovation and development, they create and sustain social
infrastructure by providing important services to the society.
«Liberal professionals» are people who consciously develop their
own potential as human and social capital; their main objective is to
contribute to the capital development of others» (Melnikas at. al.,
2014: 333). When human capital becomes the most important factor
of production, employment forms which ensure the autonomy of
creative employees emerge (Strebkov and Shevchuk, 2012;
Lopukhin and Ochkin, 2014).

Due to the increasing importance of qualified work and knowledge
in value creation process, scientists devote more and more attention
to human (intellectual) capital. Nevertheless, most often employees
of organizations, less often the representatives of individual
independent activity become the research object (Strebkov and
Shevchuk, 2012). Intellectual capital is associated with company’s
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comparative advantage and innovation promotion (Melnikas at. al.,
2014; Pawlowsky and Edvinsson, 2013); importance of creativity in
value creation process in the global market (Eichhorst and
Buhlmann, 2015; Lopukhin and Ochkin, 2014).

According to Meilute Taljunaite (2012), intellectual capital
encompasses three different levels — individual, organizational and
national. Thus, you can analyse the development of liberal
professions using these three levels.

Individual level. Effective use of intellectual capital determines
individualization of employment forms. In the discussions related to
new employment forms in the global market, scientists (Bosel and
Suttheimer, 2013; Gobl, 2013; Kruglik and Krivka, 2014; Strebkov
and Shevchuk, 2015) use terms such as «free colleaguey,
«freelancery, etc. All definitions proclaim that qualified specialists,
who do not have the dependency on organizations, selling work
results in the market rather than their abilities to work are assigned
to this segment. For instance, «freelancing» is described as work
carried out by qualified specialists of various fields based on the
single (onetime) contract and individual activity or business licence
(Kruglik and Krivka, 2014:27). Similar meaning is given to «free
colleague»’.

Nevertheless, in the scientific literature (Hofert, 2012; Sif at. al.,
2012; Bosel and Suttheimer, 2013) freelancing (or free colleague)
and liberal professions are not synonyms. Even though, they both
reflect independence, personal responsibility and absence of direct
subordination. «Freelancing» concept shows employer, customer
context (hiring) and less resilient relationship with employer and his
organization (freely hired) (Bosel and Suttheimer, 2013). Any
specialist, liberal profession representative or representative of
other individual independent activity can become a freelancer,
besides, some researchers (Gurova, 2012) state, that the definition
of «freelancer» should not appeal to the work content nature
(intellectual activity; qualification level and quality). The group of
freelancing is heterogenic; it includes different types of employees

! Free colleague is a self-employed individual, caring out a onetime
activity, who does not have direct subordination, but takes individual
responsibility for his work results (Sif3 at. al., 2012).
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(Aguilar at. al., 2013; Strebkov and Shevchuk, 2015). If the ability
of some depends more on their education level and quality to
perform certain work, then the ability of others might depend on the
experience in a concrete field (Gurova, 2012).

Individualization of employment forms joins various personal
activity forms. Individual activity becomes not only an economic
activity form, but also a certain culture, life style. The basis of
individual independent activity as a form of life style is composed
of autonomy, self-realization and social significance values. This
life style means the Work — Life — Balance, which is characterized
by employees’ self-economization, self-rationalization and self-
control (Sif at. al., 2012). Self-economization and self-
rationalization means the use of all available resources, not only
professional abilities, but also social networks, contacts, living
space in the value creation process; independent organization of
personal and professional development, without influence of third
parties; regulation of activity in space and time, success control
through feedback (Hofert, 2012).

Individualization of employment forms created conditions for a
more effective use of intellectual capital, not only at individual
level but also at organization’s level.

Organization’s level. In order to shorten the time needed for
innovation, businesses, outsource part of their value creation
process. By involving independent specialists from intellectual
activity segment (building technologists, architects, designers, etc.)
businesses reduce their production costs; internal resources of
organization are directed to strategically most important fields;
competitive advantage is gained by concentrating employees of the
organization for work in the same field; organization avoids
employment procedures, qualification training of employees and
other costs (Kruglik and Krivka, 2014). Outsourcing projects, when
some business functions are transferred to external service
providers, gained a foothold in the ninth decade of the twentieth
century. Development of information communication technologies
and direct access to information caused work to become more
individualized, the demand for employees, who are independent
from concreted organizations increases (Eichhorst and Buhlmann,
2015).
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Therefore, the increasing importance of creativity in value creation
process forces organizations to alter their employment strategy.
Spreading project activities, the need for reducing transaction costs
and rational use of resources in global competitive conditions
determine the cooperation between business organizations and
individual independent activity providers, in other words, the
overall importance of individual independent activity is increasing.

The analysis of intellectual capital importance includes not only
individual and organizational levels, but also the level of society —
national level.

National level. Lithuanian researchers give more and more
attention to problems of «retaining» and «brain-drainy of
intellectual capital (Taljunaite, 2010: 162); researching factors of
competitiveness (Melnikas at. al., 2014 ); analysing public interests,
such as health, justice, security and other fields (Beliuniene at. al.,
2015; Lastauskiene, 2013). Legislation of liberal professions in
order to achieve effective use of intellectual capital for all the
society is widely discussed. Scientists discuss over restrictive
regulation of liberal professions and the consequences of their
insufficient legislation. Over-restrictive regulation of professional
activity can reduce their supply and increase their price; limit the
selection for consumers, increase social inequality (Komisijos
komunikatas Europos .....2013). Over-liberal approach of the State
towards liberal professions, according to scientists (Kirsiene, 2015,
Merz, 2012) devaluates professional values, reduces social trust and
causes the crisis of the profession. This means, that the efforts of
intellectual capital are directed towards the competition for
customers, whereas ethics and serving the social interest
requirements are disregarded. According to Julija Kirsiene
(2015:194), who analysed the crisis dimensions of legal profession,
«competition is often expressed through over-zealous pursuit of
customer benefits, use of colleagues’ oversight, errors or
incompetence, convenient interpretation of laws, sometimes even
manipulation of law». Such behaviour by liberal professions is
determined by an over-liberal approach of the State, which allows
them to provide intellectual services without any requirements
related to education, competences, ethics, serving consumer or
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interest of society? (Kirsiene, 2015).

The question of legislating liberal professions is closely related to
self-regulation and autonomy of these professions. It is suggested to
perceive the autonomy of liberal professions as a certain medium
between the right of a certain professions’ representatives to carry
out their professional activity freely and the States’ right to
regulation (Henssler and Wambach, 2014). The autonomy model
makes it easiest to eliminate asymmetry of information, creates
conditions for coordination between public and private interests and
economizes State funds (Ambrazeviciute at. al., 2014).

Therefore, liberal professions are State legislated through
requirements described in laws for each liberal profession, and self-
regulation function is performed by autonomic institutions
(chambers, guilds, boards) of liberal professions.

Conclusions

Highly qualified specialists of certain fields, who are experts in
their field, are not classified as hired work, and create goods —
intellectual services, are recognized as members of liberal
professions.

Similarly to businesses, representatives of liberal professions use
their own resources and capital. Nevertheless, production potential
of liberal professions is mostly determined by human (intellectual)
capital, which is not only talent, obtained knowledge, experience,
but also ability to generate revenue.

Ability to generate revenue is the basis for economic and
professional independence. Economic independence, intellectual
nature of activity, information asymmetry, altruistic notion and trust
relationship are the criteria separating liberal professions from
business and other forms of individual independent activities.

The increasing role of human (intellectual) capital in the value
creation process has determined the increasing social significance
of liberal professions. Owners of intellectual capital are interested
in upholding the status of liberal professions, since the autonomy
frees their creative powers, creates the bases for self-realization and

2 persons without attorney license are allowed to provide most of the legal
services in Lithuania (Kirsiene, 2015:194).
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new work-life balance.

Spreading project activities, the need for reducing transaction costs
and rational use of resources in global competitive conditions
increase the demand for representatives of intellectual activities
who are not part of business organizations, in other words,
representatives of liberal professions.

Effectiveness of intellectual capital greatly depends on the approach
of the State towards the liberal professions and effectiveness of
professional self-regulation.
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3.3. THE IMPACT OF GLOBALIZATION ON INCOME
INEQUALITY IN THE MEMBER STATES OF THE EU

Annotation. This paper aims at analysing the trends of
globalization and income inequality in the member states of the
European Union and comparing these occurrences in the global
context; examining the impact and significance of economic
elements of globalization in Lithuania, Estonia, the Czech Republic,
Denmark and Slovenia.

Comparative analysis reveals that the EU member states can be
characterized as more globalized and with lower income inequality,
compared with the average of the other countries of the world,
while the analysis of correlation between globalization (KOF index)
and income inequality (GINI coefficient) shows the existence of
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various relationship between these factors in the EU member states.

The regression analysis in Lithuania, Estonia, the Czech
Republic, Denmark and Slovenia demonstrated diverse influence of
global economic factors in these countries, i.e. foreign direct
investment does not statistically influence the change in GINI
coefficient in the countries researched. In Lithuania, the Czech
Republic, and Slovenia the increase in foreign trade flows made
impact on reducing GINI coefficient, while in Estonia and Denmark
the increase in portfolio investments enlarged the income
inequality.

1. INTRODUCTION

The contemporary world and globalization are two inseparable
notions, which cover all spheres of life. Globalization is a continual
process, which interconnects economic development, stimulates
knowledge, experience and information sharing, and the
implementation of all these elements. The borders among countries
are diminished with the help of information technologies, new ways
are opened for the spread of new market services and commodities,
preconditions are created for the set of international companies.

When it comes to the benefits of globalization, it is hard to
ignore its possibly negative consequences.

According to Panarin (2014), countries are prepared differently
for the impact of globalization: with different resources of
information or different economic development state. While
Muscalu (2014) considers that globalization is able to reduce the
level of unemployment and poverty, however part of the citizens
might need to solve economic and social problems, as a result of
being unable to adapt in the new environment.

Scientific literature on globalization reveals the difference in
scholars’ attitude regarding globalization influence on income
inequality. Some authors argue that while the scope of globalization
increases some other issues are to be solved: social, economic,
poverty and increasing income inequality (Muscalu, 2014;
Hammond and Grosse, 2003; Ha, 2012; Kiatrungwilaikun and
Suriya, 2015, Tu, 2008); while other authors state that certain
economic factors being the consequence of globalization, i.e.
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foreign direct investment, decreasing international trade or portfolio
investment, reduce income inequality (Choi, 2006). Such authors as
Nau (2013) distinguish that investment environment influences the
increase of income inequality as possibilities to participate in
financial markets keep growing, thus, individuals depending only
on work pay tend to become more vulnerable financially than the
ones investing into stocks, bonds, shares of companies and
municipal bonds. Reuveny and Li (2003) state that each of the
economic factors may have a different impact on income inequality,
e.g. international trade tends to reduce this inequality, while direct
foreign investment tends to increase it. Scholars generally agree
that the economic factors of globalization affect income inequality;
however, their opinions divide whether this influence is positive or
negative.

This paper carries out scientific literature analysis of
globalization impact on income inequality and distinguishes the
factors influencing this inequality. It also reviews the trends of
globalization and income inequality in the EU member states in the
period of 2002-2014, comparing these phenomena on the global
context. With the help of correlation, the paper analyses the
existence of statistically significant relationships between
globalization and income inequality in the EU member states.

Lastly, the paper aims at identifying the influence of
globalization economic factors on income inequality in a selection
of geographically similar EU member states — Lithuania, Estonia,
Denmark, The Czech Republic and Slovenia.

2. LITERATURE REVIEW

The concept of globalization. The authors who analyse
globalization and its consequences on countries’ economies get an
insight into both negative and positive ones. Although the concept
of globalization has been widely analysed by numerous authors,
each of them has the personal interpretation of this phenomena.
According to Hammond and Grosse (2003), globalization
converges people’s tastes and demands all over the world, so
countries are forced to sacrifice part of their uniqueness.
Globalization enables businesses to solve such issues as directions
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for goods distributions or capital transfer irrespective of the
country’s geographical borders or ignoring the concern of the
government due to country’s economic state.

According to Panarin (2003), countries are prepared differently
for the impact of globalization — it is due to different levels of
available information or different economic development state. In
this case, less developed countries tend to look at processes of
globalization more suspiciously and thus try to use different
protective barriers, while for the developed and economically
stronger countries it is an environment for new possibilities both
geopolitically and economically.

The spread and transformation of globalization is fast
accelerating. Muscalu (2014) states that globalization is opening
ways into international markets for manufacturing, distribution,
spread of technologies, however he argues that globalization also
creates new phenomena when countries come across new issues
which require new solutions. The phenomena of unemployment
causes the decrease of income in some population groups, making
them wvulnerable and unable to adapt in the new economic
environment.

According to Hammond and Grosse (2003), globalization
provides more opportunities for businesses and trains their skills to
compete internationally; however, at the same time, it creates some
threats. The authors emphasize that countries must solve problems
how to withstand competition with international companies also
which strategies to apply for maintaining their status.

The critics of globalization such as Hammond and Grosse
(2003) blame international businesses for their expansion, which
induces the destruction of the environment and local policies. In
this case, the social guaranties for the local people might be
destroyed and this can provoke the exploitation of the poorest
citizens. Bauman (2007) argues that globalization divides the world
while unifying it, and at the same moment is becoming the reason
for its segmentation.

Free financial mobility in the global world, according to Goulet
(2002), instead of productive investment may only cause a
speculative use of the capital. It enables corporations to dominate in
the global trade or to decide where to invest. The author states that
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investments must be open and safe for the country in the global
environment and it is vital to consider the country’s environment
and its development needs.

Sliburyte and Masteikiene (2010) highlight that globalization is
the most important phenomena in social and business environment,
which have made huge changes in economic development.
According to them, the concept of globalization describes the
forces, which interconnects free trade, investments, as well as the
free movement of workforce and capital. They argue that
globalization has stimulated economic development all over the
world.

According to Ha (2012), although the international trade theory
confirms that integration of international markets must reduce
income inequality in developing countries, his own attitude is
contrary to the presented one. The author emphasizes that the
increase of FDI and market liberalization enlarge the income
inequality in these countries. That paradox is described in two
aspects. The first one is due to different perception of the concept of
‘qualified and non-qualified work’. The businesses often transfer
manufacturing of intermediate products into developing countries,
the paradox being in the fact that from the developed country
perspective, it is necessary to have non-qualified workforce for
manufacturing of these products; while the developing countries’
attitude is the opposite — they need more qualified workforce.
Therefore, transferring manufacturing, which requires non-qualified
workforce, into developing countries, increases the income
inequality among its citizens. Secondly, Ha (2012) states that FDI
facilitates the spread of technologies in developing countries.
Although, developed countries not necessarily transfer the latest
and the best technologies but from the perspective of developing
countries, there could be areas, which require more knowledge and
competencies.

The concept of income inequality. Frankfurt (2015) states that
inequality is described by comparing people to each other, i.e.
assessing their incomes and identifying important unfulfilled needs.
According to Alsamawi A., Murray J., Lenzen M., Moran D.,
Kanemono K. (2014), there are many factors influencing income
inequality: social, political, environmental and economic.
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The fact that economic growth influences income inequality
was known as back as 1955 and was studied by Kuznets
(Kiatrungwilaikun and Suriya, 2015). According to the authors, the
Kuznets curve shows that in the state of economic development
income inequality increases, however it decreases when the
government applies fiscal measures, e.g. introduces progressive tax.

Based on Brady (2009), there are several reasons, stimulating
the appearance of income inequality, one of them being economic
globalization. The author claims that free market and international
trade make the biggest impact for the stimulation of income
inequality.

The international institutions, such as The International
Monetary Fund, The World Bank, The International Trade
Organization, The United Nations, according to Dutt and
Mukhopadhyay (2009), also influence income inequality among
countries. These organizations affecting the international trade and
free capital movement in the majority of cases also increase income
inequality in the poorer countries.

Mi and Liu (2014) argue that increase in the level of corruption
leads to higher income inequality, while Zmerli and Castillo (2015)
emphasize that low political confidence leads to the uncertainty in
peoples’ social life, and this makes conditions for the prosperity of
corruption.

Sussanu (2012) states that social and political instability, also
dissatisfaction with state institutions and their policies, could
stimulate the income inequality. Such a situation creates uncertainty
and a feeling of instability and, naturally, reduces willingness for
investment and, therefore, negatively affects countries’ economic
development.

Different views regarding globalization and economic
development described by Akoum (2008). According to him,
globalists only see a positive impact of globalization, while anti-
globalists state that globalization consolidates the interests of the
richer countries at the expense of the poorer ones.

Choi (2006) underlines that on the one hand FDI leads to the
increase in salaries when non-qualified and low-income individuals
are involved in work execution, but on the other hand, the situation
of income distribution is worsening within the country. According
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to the author, FDI interconnects higher workforce pay in a
particular branch, however in other, usually traditional branches,
work pay may remain unchanged.

Continual scientific and technological progress, according to
Svizzero and Tisdell (2003), determines the permanent change of
inequality among people. The authors (2003) state that different
income may be received even by individuals with similar education.
Different perceptions of educational institutions within the society
and different intellectual abilities among people may precondition
the appearance of income inequality.

Migration can be another aspect, according to Matutinovic
(2006), which may increase income inequality. The author argues
that immigration in particular increases income inequality in the
countries with a high immigration flow. The wages do not rise for
the local non-qualified citizens and that happens due to increasing
immigration flows. On the one hand, immigrants stimulate
economic development, but on the other hand, states in the long run
are forced to devote higher funding on state security, education,
health and environmental care.

It can be seen that there are many factors influencing the arising
of income inequality and the majority of them are valued
controversially. Economic development, globalization, FDI,
technological and scientific progress, as well as migration, can be
valued controversially, thus, their influence can be both positive
and negative, depending on the countries’ economic conditions,
people’s education and qualification level.

To sum up it is obvious that every factor may have a different
impact under different conditions.

3. MODEL, VARIABLES AND DATA

In this study, research is carried out in three stages.

The first stage: assessment of the trends of globalization and
income inequality in the EU member states and comparison of these
occurrences on the global context.

The globalization is measured by the Dreher (KOF)
globalization index. The values of index range from O to 100 and
higher values indicate higher globalization level. The GINI
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coefficient is chosen to measure income inequality; value “0”
shows perfect equality while value “100” shows complete income
inequality. The period of 2002-2014 is analysed.

In order to investigate GINI and KOF variation, the authors of
this paper measure the minimum and maximum values, the mean
value and standard deviation. With the help of that data, it is
possible to investigate the variation of these indicators and perform
a comparative analysis among the countries.

The second stage: investigation of correlation between
globalization (KOF index) and income inequality (GINI coefficient)
in the EU member states.

The period of investigation is 2002-2014. The scope of
research — 28 EU member states.

The analysis of correlation between globalization (KOF index)
and income inequality (GINI coefficient) can show the existence of
statistically significant relationship between these factors in the EU
member states during the period of investigation. Another task is to
determine the directions of KOF and GINI correlation. The positive
correlation shows that when globalization (KOF index) increases,
income inequality also increases and when the correlation is
negative increasing globalization decreases income inequality.

The third stage: estimating the impact of global economic
factors on income inequality in the EU member states.

According to some authors (Ezcurra and Rodriguez-Pose,
2013; Ha, 2012; Tu, 2008), the scale of income inequality depends
on the size of the country. The authors claim that geographically
larger countries tend to be more heterogeneous than smaller ones.

The multiple regression analysis in this study aims to discover
the impact of globalization factors on income inequality in the EU
member states. The dependent variable regression model is
income inequality (GINI coefficient) and the independent
variables that identify economic factors of globalization are
international trade (% of GDP), foreign direct investment (% of
GDP), and portfolio investment (% of GDP).

The scholars value the independent variables (international
trade, FDI, portfolio investment) in the model formation
controversially: they see both positive and negative sides and
agree that the impact on income inequality may be different
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depending on different countries’ conditions. The integration of
international markets should decrease income inequality but when
the scale of international trade and movement of capital increase
among countries, income inequality depending on the countries’
development level may also increase (Ha, 2012; Reuveny and Li,
2003).

According to Tu (2008), Reuveny and Li (2003) international
companies investing in the country, may put pressure to the
governments and trade unions threatening to transfer their
operations to another country. Such a situation can reduce the
bargaining power and there is a possibility for decreasing the wages
of employees, which may cause income inequality. On the other
hand, FDI stimulates the locals to work more productively and it
may stimulate the increase of the country’s economic development.

Nau (2013) and Tu (2008) highlight that the impact of the
portfolio investment is also debatable. They state that improving
investment environment influences the increase of investments,
however only the upper class individuals get benefits from that. The
company owners may focus on gaining profit from financial
instruments instead of hiring new workforce or increasing
productivity. It is usually harder for employees to take advantage
from favourable investment environment due to the lack of
knowledge and opportunities, so the increase of income inequality
is obvious in the mid- and lower- income groups.

According to Goulet (2002), investment must be safe for the
country; while Rudra (2004) states that, the flows of portfolio
investments do not have any effects on income inequality.

The composed model is investigated in this study by
measuring multiple linear regressions in countries similar by
geographical size, in which KOF and GINI correlation is
statistically significant.

The multiple linear regression model is:

GINI couniry = bo + by (international trade) +b, (FDI) +
+ bs (portfolio investment)

The period of investigation is 2002-2014.
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4. RESULTS

The analysis of KOF globalization index in the EU member
states reveals that these countries are highly globalized, and KOF
value in these countries is above the mean value of the global
average (which equals to 54.9). The most globalized EU member
states were the Netherlands (KOF = 91.54), Belgium (KOF =
91.08) and Austria (KOF = 88.86); their values of KOF index
were relatively steady and the scatter around the mean value was
low. This identifies that these countries have reached high level of
globalization and it is a lower base for increasing the value of KOF
index there.

The least globalized EU member states were Latvia (KOF =
67.57), Romania (KOF = 70.6), Bulgaria (KOF = 70.89) and
Lithuania (KOF = 71.2), and the scatter around the KOF index
mean value in these countries was higher compared to the more
globalized ones. This shows higher development during the period
analysed and also means that these countries have more space to
increase the level of globalization.

Figure 1 shows the scatter of GINI coefficient (2002-2014)
among the EU member states.
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Figure 1. The Scatter Diagram of GINI Coefficient in the
EU Member States (2002-2014)
(Compiled by authors, based on Eurostat data (2016))
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The figure reveals that the highest income inequality among
the EU member states during the period of 2002-2014 was in Latvia
(the mean value of GINI was 36.29), Portugal (GINI was 35.70),
Lithuania (GINI was 34.70) and Romania (GINI was 34.12).
However, all these countries experienced a decrease in income
inequality, compared to the beginning of the research period; also
the fluctuations of the coefficient (e.g. the variation of GINI in
Romania was 4.67, while in Portugal — 2.68) could be noticed.

The lowest income inequality was registered in Slovenia (GINI
was 23.59), the Czech Republic (GINI was 25.11), Slovakia (GINI
was 25.45) and in Finland (GINI was 25.83).

The comparative analysis above leads to conclusion that the
EU member states could be characterized as more globalized and
with lower income inequality, compared with the other countries of
the world.

The results of the correlation analysis (see Figure 2) reveal
different strength and direction of the correlation relationship
between KOF and GINI in the EU member states. Therefore, we
cannot conclude that the relationship between the variables is the
same and the effect created by these variables is identical.
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Figure 2. The Correlation Data between Variables GINI and
KOF in EU Member States
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The positive correlation between KOF and GINI was found in
Belgium, Bulgaria, Luxembourg, Malta, Greece, Romania, Finland
and the United Kingdom; while in the Czech Republic, Denmark,
Germany, Estonia, Latvia, Lithuania, Hungary, Spain, France,
Croatia, Italy, the Netherlands, Austria, Poland, Portugal, Slovenia
and Slovakia experienced the negative correlation.

The analysis revealed statistically significant positive
correlation between KOF and GINI in Bulgaria, Romania and the
United Kingdom, while statistically significant negative correlation
was fixed in the Czech Republic, Denmark, Estonia, Lithuania,
Hungary, Italy and Slovenia.

Regression analysis was performed in a selection of
geographically similar EU member states, in which statistically
significant GINI and KOF correlation was found during the period
of research. These countries are: Lithuania (correlation: 0.616; p =
0.044), Denmark (correlation: -0.78; p = 0.05), Estonia
(correlation: -0.65; p = 0.042), the Czech Republic (correlation: -
0.7; p = 0.016) and Slovenia (correlation: -0.783; p = 0.004).

In case of Lithuania, the regressors of the linear model
describe 44.7% of GINI variation. Pearson’s correlation coefficient
r=0.668 shows that dependent variable GINI is moderately
dependent on the independent variable.

The final regression model for Lithuania is:

GINI Lithania= 40.463- 0.042 (international trade)

The regression equation shows that every increase by 1% of
international trade (% of GDP) decreases GINI on average by 0.042
coefficient point annually (p = 0.012).

The regressors of the linear model describe 47.1% of GINI
variation in Denmark. Pearson’s correlation coefficient r=0.686
shows that dependent variable GINI is moderately dependent on the
independent variable.

The final regression model for Denmark is:

GINI penmark= 19.381+ 0.032 (portfolio investment)

The regression equation for Denmark shows that every increase
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by 1% of portfolio investment (% of GDP) increases GINI on
average by 0.032 coefficient point annually (p = 0.014).

In case of Estonia, the regressors of the linear model describe
36.8 % of GINI variation. Pearson’s correlation coefficient r=0.607
shows that dependent variable GINI is moderately dependent on the
independent variable.

The final multiple linear model for Estonia is:

GINI ggonia= 26.63+ 0.166 (portfolio investment)

The regression equation shows that every increase by 1% of
portfolio investment (% of GDP) in Estonia increases GINI on
average by 0.166 coefficient point annually (p = 0.036).

The regressors of the linear model describe 52 % of GINI
variation in the Czech Republic. Pearson’s correlation coefficient
r=0.721 shows that dependent variable GINI is strongly dependent
on the independent variable.

The final regression model for the Czech Republic is:

GINI the czech repubtic = 29.607- 0.032 (international trade)

The regression equation shows that every increase by 1% of
international trade (% of GDP) decreases GINI on average by 0.032
coefficient points annually (p = 0.008).

In case of Slovenia, the regressors of the linear model describe
55.1 % of GINI variation. Pearson’s correlation coefficient r=0.742
shows that dependent variable GINI is strongly dependent on the
independent variable.

The final multiple linear model for Slovenia is:

GINI govenia= 41.684-0.124 (international trade)

The regression equation shows that every increase by 1% of
international trade (% of GDP) decreases GINI on average by 0.124
coefficient points annually (p = 0.004).

Regression analysis in Lithuania, Estonia, the Czech Republic,
Denmark and Slovenia demonstrated that the influence of economic
factors varies among the countries researched, i.e. foreign direct
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investment does not statistically influence the change in GINI
coefficient in these countries. In Lithuania, the Czech Republic, and
Slovenia the increase in foreign trade flows made impact on
reducing GINI coefficient, while in Estonia and Denmark the
increase in portfolio investments enlarged the income inequality.

5. CONCLUSIONS

The comparative analysis revealed that the EU member states
could be characterized as more globalized and with lower income
inequality, compared with the other countries of the world.

The most globalized EU member states during the period of
research were Belgium, the Netherlands, and Austria, while Latvia,
Romania and Bulgaria were the least globalized ones.

The countries with the lowest income inequality (GINI
coefficient was lower than 30) were Slovenia, the Czech Republic
and Slovakia, while the highest income inequality among the EU
member states was discovered in Latvia, Portugal and Lithuania.
GINI coefficient was above 34 in these countries, and this reveals
sharp income inequalities among their citizens.

The correlation analysis revealed statistically significant
positive correlation between KOF and GINI coefficients in
Bulgaria, Romania and the United Kingdom, while statistically
significant negative correlation was discovered in the Czech
Republic, Denmark, Estonia, Lithuania, Hungary, Italy and
Slovenia.

The regression analysis in Lithuania, Estonia, the Czech
Republic, Denmark and Slovenia demonstrated diverse influence of
global economic factors in these countries, i.e. foreign direct
investment does not statistically influence the change in GINI
coefficient in the countries researched.

In Lithuania, the Czech Republic, and Slovenia the increase in
foreign trade flows made impact on reducing GINI coefficient,
while in Estonia and Denmark the increase in portfolio investments
enlarged the income inequality.

The results of the analysis explain only the impact of economic
factors of globalization; there was no aim to investigate the social
or political factors of globalization and their impact on income
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inequality.

Further investigation is possible to evaluate the other factors
influencing income inequality and to determine their relative
significance in the background of economic factors in the countries
researched.
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3.4. TEHE3UC YMHHUKIB TA MOJIEJEA
EKOHOMIYHOI'O 3POCTAHHA

HaBeneHo ocHOBHI TeHAeHIT Ta (akTH EKOHOMIYHOTO
3pOCTaHHS y CBiTi, TeHE3HUC HOTO YNHHHUKIB Ta MOJIeNel. 3a3HaueHo,
IO OKPIM TEXHOJIOTYHOTO POTPECy Ha CyYaCHOMY €Tarli pO3BUTKY
CBITOBOI E€KOHOMIKM Ha TMEPIINHA TIJIaH BUWIUIM TaKi YHMHHUKH
€KOHOMIYHOTO 3pOCTaHHS, K JIIOJICBPKAN KamiTall, iHHOBAIIii,
comiagbHa iH(pacTpykTypa Tomo. IIpoaHayli3oBaHO OCHOBHI
MOJIeJIi €eKOHOMIYHOI'O 3POCTaHHS — BiJl HEOKJIACHYHUX E€K30ICHHUX
JI0 Cy4acHUX €HIOTEHHUX MOJIEIICH.

TexHONOTIYHKUI TPOTpec MPOTATOM OCTaHHIX Maibke 70 pokiB
BB2XAIOTb OCHOBHHMM DYIIIEM JIOBTOCTPOKOBOTO  3POCTaHHS
eKOHOMIK KpaiH cBiTy. Tak, 3a cBimuennsm E.fHra, criiike
JIOBIOCTPOKOBE 3pOCTaHHS 3a0e3ledyeTbcsi TUIBKH 33 PaxyHOK
3pocTaHHs 3araibHOl (pakTopHoi npoaykTuBHOCTI [32]. Hampukiian,
kpainn CxigHoi A3ii (I'onr-Konr, Cinranyp, IliBnenna Kopes ta
TaiiBaHp), $Ki TPOJEMOHCTPYBAJM BHCOKI TEMIM 3POCTAHHS
MPOTSTOM Maibke JBAALSATH IT'STH POKIB®, JOCSTIM IBOTO B
OCHOBHOMY  3aBASKH  CTPIMKOMY  3pPOCTaHHIO  (aKToOpiB
BUPOOHHUITBA — KalliTally Ta Ipali, He 3a0e3MeUy0ur MPH LbOMY
MIIBUINEHHST PiBHS 3arayibHOl (aktopHoi mpoaykTuBHOCTI [18].
AmnaroriyHa cutyaris crocrepiranacs i B konuiasomy CPCP y

¥ Cepenmiil TeMmI 3pOCTAaHHS BHIYCKy y X KpaiHaxX mpotsirom 1966-
1990pp. cranoBus 8%
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1950-x pp., KOJIM TPHCKOPEHE 3POCTAaHHI B OCHOBHOMY
3aBIYyBaJO MIBUAKUM TEMIaM 3pOCTaHHs (akTOpiB BUPOOHHUIITBA
— mpani Ta kamitany [18, €.70]. ¥ Cnonyuenux Illtatax Amepuxu
npotsiroMm 1929-1982 pp. Temin 3pocTaHHs BUITYCKY, BiJIIIOBIIHO 70
po3paxyHKiB, npoBeneHux E.J[enicoHoM, craHOBUB 2,92%, a Temm
3poctanHs mpoayktuBHocTi — 1,02% [4, c.111.]. 3a paxyHOK
3pOCTaHHS BUTpAT Mpalli 3a0e3rnedyBanocs Tibku 32% 3pocTaHHs
BaJIOBOTO HAIIOHAIFHOTO MJOXOAY, a BHACHIJOK 3pOCTaHHS il
MPOAYKTUBHOCTI - 68% (Ha TEXHONOTIYHWIA Tporpec NpHUMIagae
28%, na ocBity — 14% Ta Ha AKicTh KOPIOPATUBHOTO 1 IEPKABHOTO
yrnpasiiaas — 26%). IMoumnatoum 3 cepenunau 1970-x pp., y
PO3BHHEHHMX KpaiHaxX CIIOCTEpiragocsi YHOBIIbHEHHS 3pOCTaHHS
3araipHOi  ()aKTOPHOI TPOAYKTUBHOCTI, IO TMOB’S3YIOTH 3
HaproBumu mmokamu 1973-1974 pp. Ta 1979-1980 pp.,
3MEHIICHHSM 1HBECTUIIHHHUX BKIJIAJEHb, CTPYKTYPHUMH BIUTHBAMH
MPOTMO3HUIIT Mparli Ta po3BUTKOM chepu mocayr [33, ¢.186]. Onnak
PO3paxyHOK TeMIliB ekoHoMiyHoro 3poctanHs y CIIA mpoTsrom
1995-2000 pp. ta 2000-2007 pp. 3acBiAYUB TPUCKOPEHHS TEMIIIB
3pOCTaHHS 3arajbHOI (aKTOpHOI MPOAYKTHBHOCTI Ta X CYTTEBE
smeHIIeHHst y mepiog 2007-2013pp. micnst cBiToBOI (iHaHCOBOT
kpus3u [12, ¢.10]. 3a3naveni temmu ckiamu 2,3%, 2,2% ta 1,1%
BIIIOBIIHO.

3 apyroi monoBuHU XX CTOJITTS HAYKOBII Ha MEPIINHA IUIaH
MOYaId BHCYBaTH TaKi (PaKTOPH EKOHOMIYHOTO 3pOCTaHHS, SK,
HANpUKIaJ, JOACKKUi Kamitan [1, 26, 27], mopsa 3i 3MilIeHHIM
AKIIEHTIB y OIK JOCITIJKCHHS MPOo0JeM EKOHOMIYHOTO 3pPOCTaHHS
PO3BHHEHHMX KpaiH Ta KpaiH, 10 PO3BUBAIOTHCA, 1 MPOTUPIY MIK
HuMU. Tak, Hampukiaa, Ha JOyMKYy HOOEIIBCBKOrO Jaypeara
C.KysHers, nepesioBi TEXHONOTIT - e TIIBKK HEoOXijHa, ajie He
JIOCTaTHS YMOBa €KOHOMIYHOTO 3pocTaHHs. BaknmuBum dakropom
BUCTYIIA€ TaKOXX MOJIIMBICTh  ©(EKTHBHOTO BHUKOPHUCTAHHS
iHHOBAIi Ta MPOIYKyBaHHS Ha LI OCHOBI BIACHHX, II0 BUMAarae
BIJINIOBIJTHUX 1HCTUTYI[IHHUX TI€PETBOPEHb, SKI CTUMYIIOKOTHCS
HAaKONMYEHUM Ha IIed MOMEHT OOCSTOM JIIOJCBHKOIO KarliTamy.
Tomy, Ha HOro HayMKYy, OCHOBHHMM JKEPEIOM EKOHOMiIYHOTO
3pOCTaHHS € «IIPOPHUBKY» B IMiABUIICHHI PIBHS JIOACHKOIO KaIliTary
(«erroxasbHi iHHOBAIiT») [19]. [IpH 11OMY BHCOKI TEMITH 3pOCTAHHS
MOKJIMBI JIMIIE 32 YMOBHU «B3a€MOJI1 Mi’K MACOBUM BUKOPHCTaHHAM
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TEXHOJIOTIYHUX I1HHOBAIlll Ha OCHOBI HAaKOIIMYEHUX 3HaHb Ta
MOJAJBLIOT0 HOro HapouieHHs» [19].

Heo0xigno 3a3naunty, mo B cBiif yac me A.CMiT nponoHyBaB
BKJTFIOUATH «HA/J0aH1 ¥ KOPUCHI 3MI0HOCTI» WIEHIB CyCIIECTBA 10
CKJIaly OCHOBHOTO KamiTady pa3oM 3 MalldHaMH Ta 3aco0amMu
nparli, «I0XOJHHUMH CIIOPYIaMU», «IONIMIICHHAMH 3eMenb» [35, C.
208]. YV XX cropiyui T.HIymely OAHUM 3 TEPIIUX MOYaB
pO3MIISINATH JIFOACHKUI KaImiTal B SKOCTI YHHHUKA E€KOHOMIYHOTO
spoctanHs [26, 27]. Ha i#ioro nymKky, Iie TMOB’sA3aHO 5K 3i
3pOCTaHHSAM 3arajlbHOrO PIiBHSI OCBIYEHOCTI HAceNeHHs, Tak 1 3
HamO0aHHAM HEOOXiTHMX HaBHYOK OE3MOCEepeNHhO B IPOIIECi
pob6otu (tak 3BaHe «learning-by-doing»). Hanpuknan, 3a naHumu
A.Mennicona [21], cepenHst KibKiCTh POKIB HABYaHHS Ha OIHOTO
MPAIOIYOro y TPHhOX PO3BUHEHWX KpaiHax cBity - Benwmkiit
Bbpuranii, CIIIA Ta Smonii - mporsrom 1820-1998 pp. 3pocna
Bianosiauo y 7,55, 11,12 ta 10,69 pa3is.

B mosicHeHHI €KOHOMIYHOTO 3POCTaHHS BaXKJIMBY POJIb BiIirpae
MPOJYKYBaHHS HOBUX «iiel» YW IHHOBAIliH, 10 MOXKe BiTOyBaTUCS
SK BHACIiZIOK IJIECTIPSIMOBaHMUX Mi, Tak 1 B pe3ynbTari
BUPOOHHUIITBA B SAKOCTI moOiuHOro mpoaykry [12, c.18]. Tak,
BUJIATKH HA HAYKOBi JOCIiKEHHS y cBiTi mpoTsrom 1996-2013 pp.*
KoJuBanucs HaBkoso 2% ceitoBoro BBII, a kinbKicTh HayKOBIIIB,
3alHATUX B HAyKOBO-mociigHoMy cektopi, y 2000 pori ckiagana
1083,273 oci6 Ha Minbiion oci6, y 2010 pori — 1282,147 oci6 [31].
3a CBIIUEHHSIM EKCHEpTiB, BAAIUM IHAWKATOPOM IHBECTHIINH Yy
HAYKOBI pO3pOOKM € IHBECTHIii y NPOJYKTH iHTENEKTyaJbHOI
BJIACHOCTI, IO BKJIIOYAIOTH IHBECTUIII B HAYKOBi pO3poOKH,
BUJATKM HAa OpOrpaMHe 3a0e3ledyeHHs Ta «po3Baru» Ttoio [12,
c.19].

Ha cy4acHoMy eTarii po3BUTKY CBITOBOI €KOHOMIKH OCHOBHUM
(aKTOpOM EKOHOMIYHOTO 3POCTaHHS BBAKAIOTHCS 3HAHHS, TOOTO
CIIOCTEPIra€Tbcsi  MPEBATIOBAHHS  MApaurMH  «3HAHHEBOL
€KOHOMIKH», B OCHOBI SIKOT - «CIIPOMOXHICTh KpaiHU JI0 TeHeparil
HOBHX 3HaHb Ta TMOJAJBIIOI X KOMepLiamizalii», L0 «CTae
BUPIIIANBHOIO Ul 3a0€3MEeYeHHsT KOHKYPEHTOCIIPOMOXKHOCTI Ta
CTaJIOr0 eKOHOMIYHOTO 3pocTaHHs kpainm» [36, ¢.11-12].

4 - . . .. .
Binpm PaHHI1 CTaTUCTUYHI1 JaH1 B1ICYTH1
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Cepen hakTOpiB eKOHOMIYHOTO 3POCTaHHS PO3PI3HAIOTH TAKOK
iH(ppacTpyKTypy, B TOMY 4YHCII 1 coLianbHy. 30Kpema, IIij
COLIIbHOI0  iH(PACTPYKTYPOIO  pPO3YMIIOTh  «IHCTHTYLIi Ta
MOJIITUKA, IIO CTUMYJIOIOTH IHBECTHIi Ta BHPOOHHUIITBO, a HE
CIOKUBAHHS» Ta TMOIIYK PEHTH — Aii, CIPSAMOBaHI Ha TIePEPO3IOIiT
Bunycky [10]. AcniexTu couianbHoi iHQPACTPYKTYPH HMOAUISIOTH HA
TPU TPyHu: OCOONHBOCTI (DicKambHOI MONITHKH, IO TPOBOIUTH
ypsanx;  GakTopw, IO BU3HAYAIOTH CEPENOBHINE, B  SKOMY
MpPUAMAIOTBCS PILICHHS! TPUBATHUMH areHTaMH; YpSAOBi Aii m1040
nouryky pearu [10].

VY 1961 poui H.Kammop [15] mocniaus ta y3araabHuB (hakTu
II0JI0 JOBIOCTPOKOBOTO €KOHOMIYHOT'O 3POCTAHHS, SIKI MajIu MicIe
B PO3BMHEHUX KpaiHax MPOTATOM IMepiioi NoJoBUHH XX CTOMITTS:
BHITyCK Ta KamiTal B pO3paxyHKy Ha OJHOr0 pOOITHHKA
JEMOHCTPYIOTh TOCTiIHE 3pPOCTaHHS; BiJHOIIEHHS KaIliTaly g0
BUITYCKY € TIOCTIHHUM Ta HE BUSBIISIE IEBHOT TCHCHIIIT; TOXOIHICTh
KaliTaly Ta peajbHa BIJCOTKOBA CTaBKa € IMOCTIHHUMH Ta HE
JIEMOHCTPYIOTh SICKPaBO BHPAKEHOI TEHICHIIIT; YaCTKH JOXOAY Ha
KalliTajl Ta Tpalo y 3arajJbHOMY J0XOJi «KOJIUBAIOTHCS HABKOJIO
cranoro 3HadeHHs» [33, €.188]; icHylOTh TEBHI BiIMIHHOCTI Y
TeMIaxX 3pOCTaHHS MPOTYKTHBHOCTI MiJK KpaiHAMH.

[Miznime Y.J[>xorcom Ta I1.PomepoM Oyno oxapakTepr3oBaHO
HOBI ()aKTH EKOHOMIYHOTO 3pOCTaHHS Y  JOBIOCTPOKOBIiH
nepcriektrBi [13], Taki AK: po3MIMPEHHsT MICTKOCTI PHHKY 3aBISKA
mporiecaM riofOamizamii Ta ypOadizallii; TPUCKOPEHHS TEMIIiB
3pOCTaHHS BAJIOBOTO BHYTPIIIHBOIO MPOAYKTY Ha OAHY OCOOy Ta
TEMIIB 3pPOCTaHHS HACENICHHs; HAsSBHICTh 3HAYHOI Bapiamii y
temnax 3poctanHs BBIl B pospaxyHky Ha omHy oco0y B
3aJISKHOCTI BiJl BijcTaBaHHs Bija TexHosoridnoro Jigepa - CIHIA,
CYTTEBI  pI3HMII y J0XOJax Ta 3arajibHid  (akTopHIi
NPOIYKTHUBHOCTI KpaiH, 3pOCTaHHS JIIOACBKOIO Karitaily, IIo
BUPAXA€EThCSI B OCHOBHOMY Y 30UIBLIEHHI KIJIBKOCTI POKIB
HaBYaHHS, JOBIOCTPOKOBA CTAOUIBHICTh BIAHOCHHX 3apOOITHHUX
miat BUCOKOKBai(DiKOBaHUX POOITHHKIB Ta HU3BKO
kBaJipikoBaHoi poOOUOT CHIM, HE3BaKAOUM HAa 3POCTaHHS
MEPIINX.

Ha nmymky Y.Jlxonca Ta I1.Pomepa, mosicHeHHS 1uX (akTiB
notpedye 3acTOCYBaHHs CydacHOi Teopii 3pOCTaHHs, 10 MOBHUHHA
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IHKOpPIIOpYBaTH  «imei, 1HCTUTYIIl, HACEICHHSI Ta JIIOJCHKUI
kamitam» [13, ¢.24]. Ti nimmo JIx.Cririn ta X.Y3aBa BBaXKaIu 5K
MOSCHEHHS pyXYy BHIYCKy, 3aiHATOCTI, 3amacy Kamitany Ta
B3a€MOMil MDK HHMH TakK 1 PO3MOIIT OXOMy MDK (aKTopaMu
BupoOuuirea [30].

Cepen mepumMx HEOKIACHYHHX MOJENeH  eKOHOMIYHOTrO
3pOCTaHHS BIIMITHMO €K30T€HHI HEOKJIACHYHI MOJENTI 3POCTaHHs,
Taki sIK, HAPUKIaI, Moaeab Xappoaa-lomapa [11], mogens Comoy
[28] ta ii momudikamiro 3 ypaxyBaHHSM HPUPOJHHUX PECYPCIB,
mojenb Pamces-Kacca-Kynmanca [3, 17, 22] ta mozaens Jaiimonma
[5].

[Tionepom cepen  €K30T€HHHX  MOJENECH  E€KOHOMIYHOTrO
3pOCTaHHs BBaXalTh Mojenb Xappoaa-lomapa [11], Ha ocHOBI
SIKO1 MOJIJIHMBE 3IIHCHEHHS aHaji3y CIeHapiiB EeKOHOMIYHOTO
3pOCTaHH!, SIKi BU3HAYAIOTHCS JUHAMIKOIO CYKYITHOTO CIIOYKHBAaHHS
3a TMPUIMYHICHHS «PO HECYTTEBICTh BPaXyBaHHS TEXHOJOTTYHUX
3MiH OKPEMO BiJI IIPOIECIB EKCTCHCUBHOI'O HAKOIIMYCHHS KaIiTaTy»
[36, ¢.29]. OcHOBHHM (aKTOPOM, IO CTHMYIIIOE 3POCTAHHS
BUITYyCKY B MOJEJ, € MiABMINEHHS 3amacy Kamitany. [IpoOiema
3a0e3nedyeHHs CTifikoro 3poctaHHs 3a P.Xappomom mnosmsirae y
MOpIBHAHHI (DAaKTHYHOTO Ta TapaHTOBAHOTO TEMIIB 3pPOCTaHHSI
€KOHOMIKH, 3a PIBHOCTI SKMX Ma€ MicIlle CTIHKHIA HenepepBHUIA
PO3BHTOK €KOHOMIKH, III0 CIIOCTEPIracThesl Ha MPAKTHUIl JOCTATHBO
piaxo.

OCHOBHMII BHCHOBOK MOJENi TOJNATaE Yy TOMYy, OIO B
«JIOBOCTPOKOBOMY TIEpioJli EKOHOMiYHa cHCTeMa OallaHCye Ha Jie3i
HOXa PIBHOBa)XHOTrO 3pocTaHHs» [28, €.65], a B il OCHOBI JISKHUTD
IUHaMmiuHa HecTaOumpHicTh. lle mepenbawae gito cwm,  sKi
3MYIIYIOTh CUCTEMY BCE OUIBIIC BIIXUISTHCS BiJl JIiHII PO3BHUTKY,
TOOTO 30UMbIIEHHS BiAXWICHHS (AKTUYHOTO TEMITy 3pOCTaHHS
€KOHOMIKH BiJl TApAaHTOBAHOTO.

OpgauM 3 HenmouikiB  Moxeni, Ha naymky P.Comoy, €
3aCTOCYBaHHS KOPOTKOCTPOKOBOTO IHCTPYMEHTApIl0 IS aHaji3y
JOBrOCTPOKOBHX Ipodiem [28, €.66]. Takoxk, Ha Hamly AyMKy, B
MOJIeJIi HE BpaxOBaHO Taki BaXJIMBI (PaKTOPH EKOHOMIUYHOTO
3pOCTaHHS, SIK TEXHOJOTIYHUIA Tporpec, JIOACHKAN KarliTa,
comianeHa iHdpacTpykrypa Tomio. Ilpote, 3a cBimuenusm [37, ¢
342], npotsirom 60-90x pp. XX CTONITTS 1 MOJEIb JOCTATHBO
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ITUPOKO 3aCTOCOBYBAiacs ISl PO3PaxyHKY HEOOXiTHOTO 0O0CsTY
IHBECTHIIIH JIO KpaiH, [0 PO3BUBAIOTHCSL.

Mopnenb noBroctpokoBoro 3pocrans P.Comoy, po3pobieHa y
1956p., momiHyBanma y TICISIBOEHHHM TMepio Ta CciyryBajia
OCHOBHHUM  IHCTpYMEHTOM  JJisi  JOCHIDKeHHS  mpobiem
JIOBrOCTPOKOBOTO €KOHOMIYHOTO 3pocTaHHs Maike mo 1980-x pp.
[i ocHOBHMMY 3aBIAHHAME BBAKAIOTH JOCIIKEHHS MOKIMBOCTEH
3pOCTaHHS CKOHOMIK Ta KOHBEPreHIli OigHimmMx KpaiH o
Oaratmmx. lleHTpanpHe Micle B JaHid MOJETI BiJBOIUTHCS
JOCTI/DKEHHIO JUHAMIKMA KalliTally Ta OINUCY CKOHOMIYHOTO
3pOCTaHHS B TIPOIECi KOPETyBaHHA JO CTaHy 30alaHCOBAaHOTO
3poctaHHsa. OCHOBHMM 4YMHHHMKOM 3pOCTaHHsS B IIH Mozesi
BUCTYNA€ «e(hEKTUBHICTD MpaIi», sIKa TPAKTYETHCS SIK €K30TeHHA Ta
HE TIOSICHIOIOTHCS B MOJIEII.

BigmosimHo mo [28, €.66], Bumyck (OJMH TOMOTCHHHIA
OPOAYKT) B EKOHOMIiNi 3abe3medyeTscss JBOMa (hakTopamu
BUPOOHUIITBA — KaIliTAJIOM Ta IMpalel, OJHA 4YacTHHA SKOT'O
3a0IA/KYETHCS T 1HBECTYETHCS, 1HIIIA — CIIOXKHBAETHCS, MO0 MOXKE
OyTH ONMHMCAaHO JiHIHHO-OJHOPITHOI HEOKIACHYHOI BUPOOHUUOIO
(GYHKIIEIO Bif IMX ABOX 3MIHHHUX y KOXXEH MOMEHT dacy [34,
c.311]. Kpim ToroO, B MO/IEN MPUIMYCKAETHCS MOCTIHHA Bimady Bif
Macmray, crajHa TpaHuYHa KOPHUCHICTh (haKTOpiB BUPOOHHIITBA,
€K30T€HHICTh HOPMH 3a0MIa/UKeHb S, amMopTH3auii O, Temmy
3pocTaHHs HacejaeHHs [ Ta TeMiy 3pOCTaHHS TEXHOJOTIYHOTO
nporpecy g . P.Conoy Takox npuIryckae HasBHICTb HEUTPAILHOTO

TEXHOJIOTIYHOTO MPOrpecy, IO sBsSE CO00H «YIMOBIILHEHHS,
MPUCKOPEHHS, TOJIMIICHHS Y HaBYaHHi po6odvoi cuim» Toro [29,
c.312].

ExoHOMiKa 3 HHU3BKOIO TPYAOMICTKICTIO Kamitalmy Ta 3
«BEIIMKUM» TPAaHUYHUM TPOJYKTOM KaIliTamy, HapoIIlyBaTHMe
iHBeCTULil, SKI B pe3yJbTaTi MOXYTb IEPEBUILUTH 1HBECTHILIII,
HeoOXiHI mis 3a0e3neueHHs O6e330uTKoBOCTI. Lle mpu3BOAMTH 10
3pOCTaHHS TPYAOMICTKOCTI KamliTany Ta, SAK HACIIJIOK, MaiHHS
IPaHUYHOTO MPOAYKTY KalliTaly Ta 3201/ KeHb 0 PiBH, 10 Oyae
JIOCTAaTHIM TUIBKHA JUIg 3a0e3neuyeHHs O0e330uTKoBocTi. PiBeHB
I00po0yTy HpU I[bOMY 3aJIMIIATUMEThCS HE3MIHHUM (EKOHOMiKa
Oyzne 3HaxoAWTHCA B cTaumioHapHoMy ctadi). Ilicias mocsrHeHHs
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LILOTO CTaHy TUIBKU (PAKTOP TEXHOJIOTIYHOIO Iporpecy 3abesnedye
«MOCTilHE 3pOCTaHHs eKOHOMiKm» [36, ¢.32].

OpHUM 3 OCHOBHHUX pe3ynbTariB Mozeni Coyoy € noBeaeHHS
Toro ¢akTy, MO EeKOHOMiKa HaONMKATHMEThCS OO0 TPaeKTopii
30a71aHCOBAHOTO 3POCTaHHS («CHUTYAIlil, TP SKiHA BC1 3MiHHI MOAET]
3pOCTAalOTh 3 OJHAKOBHUM TEMIIOM»), HE3BAXKAIOUM HA MOYATKOBHI
cTaH, B sIKOMy BoHa 3Haxommmacs [23, c.18]. IIpore 1i HemomikoM
BBaXXAIOTh TOsicHeHHS 3poctaHHs BBII Ha omHy o0coOy Timbku
aKyMyJIIOBaHHAM (i3UYHOTO Kamitany. | ToMy pi3HULS B peaabHUX
J0X0oAax KpaiH Habarato OumpIna 3a PISHULIO HAKOMWYEHUX
KaIliTATbHUX BKJIAJICHb.

Mopens Pamces-Kacca-Kynmanca Takox € €K30T€HHOIO
MOJEJUI0O  3pPOCTaHHsA, IpoTe B il OCHOBY IIOKJIAJECHO
MiKpoekoHOMiuHEe miarpyHts [3, 17, 22]. B Momeni npuItycKaeThes
HasBHICTh KOHKYpYIOUHX ¢ipM, IO OPEHAYIOTh KalliTal Ta
HaiiMaloTe pobovy CHIIy 3 METOI0 BHPOOHHWITBAa Ta IMOJAIBIIOT
peamizamii BuUpoOseHoi mponykiii. Ilopsa 3 mUM B eKOHOMIIL
(dyHKIIIOHYE (iKCOBaHA KUTBKICTh JOMOTOCIIONAPCTB, IO JKUBYTH
HECKIHUYEHHO [IOBrO, WPOMOHYIOTh pPO0OYY CHILYy, BOJIOJIIOTh
KaIiTajgoM, SIKUH HagarTh B OpeHAY (ipMaM, 3a0la/DKYIOTh Ta
cnoxuBaioTe. lIpm domy B Mozeni BiACyTHI Oynb-siKi PHHKOBI
HEJIOCKOHAJIOCTI (30KpeMa, JKOPCTKICTh IiH Ta 3apOo0iTHOI TUIATH),
paIliOHaIbHICTh  OYiKyBaHb JOMOTOCIIOJAPCTB, 3B S3KH  MIXK
MOKOJIIHHSAMH Ta FETEPOreHHICTh JloMorocmoaapeTs [23, €.49], mro
peai3oBaHO B Mi3HIMINX €KOHOMIKO-MaTeMaTHYHUX MOJIEIISX.

Ha nymxy ®.Pamcest, Makcumizallis YMCTOTO 3aJI0BOJICHHS BiJl
CHOXKMBaHHS (3a BHUpaxyBaHHSIM HE3aJ0BOJICHHS BiJ Ipaili) 3a
YMOBH PiBHOCTI BUAATKIB Ha CIIOXXUBaHHS Ta 00CSATY BHPOOJICHOTO
MPOAYKTY, JIO3BOJSIE 3pOOWUTH BHCHOBOK, IO OINTHMalbHE
3aJI0BOJICHHS € 3pOCTarouor0 (GYHKINE Bi KamiTaiy [22, €.544].

Jlns  3HAaxO/pKEHHsST OOCATY 3a0lla/pKeHb, IO BIAMOBIIAE
MaKCUMaJIbHO MOKJIMBOMY PIBHIO 33J0BOJICHHS BiJ CIIOKUBAHHS
(«OmaxxeHCTBY») ®.Pamceit MiHIMI3y€E PI3HHITIO MIX
«ONaKEHCTBOMY» Ta YHUCTHM 3aJOBOJICHHSIM BiJl CHOKHMBaHHS [22,
€.545]. B pesynpraTi - «HOpMa 3aollaJUKEHb, MOMHOXKEHA Ha
IPaHUYHY KOPHCHICTh CIIOXKMBAHHS IMOBUHHA JOPIBHIOBATH Pi3HUIII
MK «OJIaXKEHCTBOMY» T4 YUCTUM 3aJI0BOJICHHSM BiJl CIIOKABAHHIM))

[22, ¢.547].
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H.Kacc Tta T.KynmaHnc yJIOCKOHaIWIM  3alpONOHOBaHY
®.Pamceem Mozenb, MPUITYCKalOUM €HIOTCHHICTD 3a0IaIKEeHb, 1110
BU3HAYaIMCS PIBHEM BiICOTKOBOi cTaBKH. B cBoro uepry
ONTHUMAJbHUN piBEHb 3a0MAJUKCHbh BOHU BH3HAYald Ha OCHOBI
MaKCHMi3alii TUCKOHTOBAHOI (DYHKIIIT KOPUCHOCTI.

TakuM YMHOM, BiJIMIOBIHO IO PE3YJIBTATIB MOJICII, HABEJCHUX
y [23, ¢.55] 3pocranHs 3amacy KamiTaly MOXIIHBO 3a YMOBH
nepeOiIbIleHHs] TPaHWYHUM  TMPOAYKTOM  KamiTaly  HOpPMH
JUCKOHTYBaHHs Ta Koe(illieHTa BiTHOCHOI HECXWIBHOCTI JIO
pu3uky (Bupaxkae OakaHHS JIOMOTOCIIOJNAPCTB  3aMIIIyBaTH
TEMEPIHE CIIOKUBAHHS MaiHOyTHIM), TOMHOXXEHOTO Ha TEMII
3pOCTaHHSl TEXHOJOTiuHOTrOo mporpecy. I[lpum mbOMy 3pocCTaHHS
TPYJOMICTKOCTI KamiTaldy NPU3BOAUTh JO MAaIiHHS JOXOJIHOCTI
IHBECTHIIIH Ta CTUMYIIIB O HAKOTIMUEHHS KaIliTamy.

CydJacHi MoOJelni EeKOHOMIYHOTO 3pPOCTaHHS KOHIEHTPYIOThH
yBary Ha AOCIHiPKEHHI (aKTOpiB €KOHOMIUHOTO 3POCTaHHS, 10 B
OCHOBHOMY BiZJOOpaKalOTh «PO3BUTOK OCBITHIX Ta HayKOBO-
TexHoyoriuHuX (akropiBy [6], [36, c.34]: iHHOBawii, HaPUKIAI
[2], [7], [24]; wakommueHHs kKamitamy sK (isu4HOrO TaK i
JroJIchKoro, Hampukian [16]; 3oBHimHI edekt, Hanmpuknan [20],
[25] Tomro.

Mopeni eKOHOMIYHOTO 3pOCTaHHS, 110 PO3TIISIIAI0Th IHHOBAITi
B SIKOCTI PYIIIHHOI CHJIM €KOHOMIYHOT'O 3POCTaHHS, MMPHITyCKAIOTh
fioro eHjoreHne nosicieHus [6, ¢.32]. BoHu TpakTyiOTh iHHOBaIIii
SIK 3aIPOBA/DKEHHS €(DeKTUBHIIINX METOJIiB BUPOOHUIITBA TOBAPiB;
BUHAXiJl HOBHX TMPOJYKTIB, [0 HE MAIOTh CYOCTHTYTIB Ha PUHKY
TOIIIO.

Mogens I1.Pomepa € MOIENIIO SHIOTCHHOTO 3POCTAHHS, IO
MOSICHIOE EKOHOMIYHE 3pOCTaHHs 30UTBIIEHHSIM MPOJYKYBaHHS
HOBHX 3HaHb, IO BiZIOYBa€ThCs B Pe3yibTaTi HAYKOBO-TEXHIYHOT
misibHOCTI  [24]. Maroun B CBOiii OCHOBI MIKPOEKOHOMidHE
OiATPYHTS, MOJAENb NPHUIYCKae BIUIMB HAyKOBHUX pO3pOOOK Ha
MPOJYKTUBHICTh KaliTaly Ta €eKOHOMIYHE 3POCTaHHSI, IO CIIOHYKA€e
0 TIepeTikaHHSA pecypciB B 1ei cextop. OcoOnmBicTiO aaHOl
MOJIEJIi € T€, 0 OCKUIBKH «HAYKOBI MPOEKTH OOMIHIOIOTH IMOTOYHI
BUJATKA HA TMOTIK BHHATOPOJN Y MalOyTHBOMY», «TeMI
TEXHOJIOTIYHUX 3MIiH YyTIHBHIA J0 CTaBKH BimcoTka» [24, ¢.S99].
TakoX NpHITycKaeThCs, MO0 TOCTIIHUK BOJOAIE€ NMpaBaMH Ha CBOI
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i7ei, THM caMHM BCTAHOBIIOIOYM I[iHy Ha iX BHKOPHCTAaHHS, SKa
MEPEeBUIIYy€e TPaHNYHI BUAATKH, IO B CBOIO YEPry MPU3BOAUTH 0
CTHMYJIIOBaHHS NOJABIINX HAYKOBHUX JTOCTIKEHb.

B exoHOMIII (YHKITIOHYIOTh TPH CEKTOpa: HAYKOBO-IOCIITHUN
cekTop («HOBI HOHM3aifHW»), CEKTOp BHPOOHHWITBA TOBapiB
MPOMIXKHOTO BUKOPHCTAHHS Ta CEKTOp BHPOOHHILITBA TOBApiB
KIHIIEBOTO BHWKOPHUCTAaHHSA. 3a TPUNYOICHHSIMH MOJENi TpHU
301IBIIEHH] ICHYFOUOTO 3aMacy «In3aliHiB» Ta JIFOJICEKOTO KalliTary
BiOyBa€ThCsl MPHUIIBUALICHHS NPOIYKYBaHHA HOBHX PO3POOOK.
[Ipu upoMy HayKoOBILi, 3aydeHi JO CEKTOPY HAyKOBHX PO3POOOK,
MaloTh BIIBHHH JOCTYII O BCHOTO iCHYIOYOTO 3alacy «IN3aiHiBY.
CekTop BHpPOOHMIITBA TNPOMIXKHHMX (KamiTaJbHHUX) TOBapiB Mae
O3HaKH MOHOIOJICTUYHOI KOHKYpEHIIii, 10 mepeadadac BHITyCK
OJHOTO [ -0r0 KaliTaJIHOI'O TOBApy (MaIlIMHU) OAHOKO (ipMOIO, 110
Mae npua0aTH [ -Mi TU3aliH y CEKTOPI HAYKOBUX PO3POOOK.

B naniii Momeni «3HaHHS» BIUIMBAIOTh HAa BUPOOHUIITBO B
Takui crmoci0: To-Tiepie, HOBWUUM AH3aiiH CIpHsS€ BUPOOHUITBY
HOBOTO KalliTAIbHOTO TOBapy, IO B MOJAJBIIOMY MOXeE OYyTH
BUKODUCTaHWH i1  BHPOOHUIITBA  TOBapiB  KIiHIIEBOTO
BUKOPUCTAHHS; TO-IIPyre, «HOBUH IHM3aiiH» CIIPHSE MiJABUIICHHIO
3aralbHOTO  3amacy  3HaHb, 30UIBIIYIOYM  MPOAYKTHUBHICTH
JIFOJICHKOTO KamiTaly B CEKTOPi HAYKOBUX JIOCIIPKEHb.

Haii6inbin 1iikaBuM pe3ynbraToM Mojieni, Ha aymky [1.Pomepa
[24, ¢.S99], € ycBimomiieHHs1 TOro (akTy, MO KpaiHU 3 OLIBIIAM
3amacoM JIIOJICBKOTO KamiTaly 3pOoCTaTHMYTh OiIbII IMIBUAKAMH
TEMIIaMH, 3BiKA BUILTMBAE, 10 «BLIbHA MIKHAPOAHA TOPTIBISA
MOJKE BIUTMBATH Ha MPHUIIBUIMICHHS 3POCTaHHS). MOJEIb TaKoXK
MIOSICHIOE TOM (PaKT, II0 BIIHOCHO 3aKpUTI KpaiHW 3 eKOHOMiKaMH,
110 PO3BUBAIOTHCS Ta MAlOTh HU3BKUII PIBEHB JIIOJCHKOTO KamiTay,
HE JIEMOHCTPYIOTh IIBUAKHX TEMITIB EKOHOMIYHOTO Ta «4O0MY MEHII
PO3BUHEHI KpaiHU 3 BEJIUKOI KUIBKICTIO HACEJICHHS MOXXYTh MaTH
BUTO/IM Bijl EKOHOMIYHOI iHTErparlii 3 iHmmM cBitom» [24, ¢.S99].

OcCHOBHa BIIMIHHICTH MOJEJI EHJOTCHHOrO 3pPOCTaHHS,
samporionoBanoi IT.Ariomom Ta IIL.Xoirtom [2], monsrae y
BpaxyBaHHI HEBH3HA4YCHOCTi. BHACHiIOK BKIIOUEHHS «EeKTy
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TBOPUOTO PyHHYBAHHS»® BOHA BIIHOCHTHCS JO LIYMIIETEPIaHCHKHX
33 CBOEI MPHUPOJIOI0 Ta € MOJICIUTIO BEPTUKAILHUX 1HHOBAIIIH, KON
HOBI BHHAXOJU MPU3BOJIATH JIO CTapiHHS BXKE iCHYrOuuX. [HHOBaIIi{
NOJATAlOTh y BHHAXOJAaX TOBApiB IPOMDKHOTO CIIOKMBAHHS Ta
BHHAXoJaX, SKi CHOPHSIOTh MiABUINEHHIO  IPOTYyKTHBHOCTI
OPOMIKHUX TOBapiB y BHPOOHHMUTBI TOBapiB  KiHIEBOTO
BUKOpHCTaHHS. OCHOBHUM YMHHHUKOM €KOHOMIYHOTO 3POCTaHHS B
MOJIET BHCTYIA€ TEXHOJIOTIYHHUIA MPOTPEC, IOMTOBXOM JI0 SKOTO €
KOHKYPEHLis MK (ipMamH, 10 3aiMarOTbCd HAyKOBO-AOCIHITHOIO
JiSUTBHICTIO Ta MPOAYKYIOTH IHHOBALII.

HayxoBi nmocmimpkeHHs, [0 TPOBOAATH (GipMH, HAIAlOTh
OCTaHHIM NPaBO OTPUMAHHS MATEHTIB Ta, SIK HACMI/IOK, MOHOTIOIIO
BOJIOJIIHHSI Li€] 1HHOBALII€IO, SIKa SIBISE COOOI0 TOJOBHY pPYyLIiHHY
CHITy HaYKOBOI JiSUTBHOCTI B MOJIETIi BHACIIZOK ii THMYaCOBOCTI, IO
CHOHYyKa€ iHmI (ipMu A0 3MiCHEHHS HAayKOBHX po3pobok. IIpum
IILOMY B TIPOIECi NMPOJAYKYBaHHS IHHOBAIlii Mae Micle «e(eKT
JUIOBOT  KpaAbKKW», IO TOJsIrac y pydHamii TenepinHiM
MOHOTIOJIICTOM TOTIEPETHHOTO B CHITY CTapiHHS HOTO BUHAXOY.

OpHielo 3 mepmux  poOiT, OCHOBHHM TI'€HEPaToOpOM
JIOBFOCTPOKOBOT'O 3pOCTaHHsI B SIKiH € JIFOJCHKHI KaIiTall, € MOACIb
P.JIykaca [20]. Bim BBaxaB, M0 aKyMyJIOBaHHsS JFOJICHKOTO
KamiTaly —CIIOHYKa€ 3pOCTaHHS NPOAYKTHBHOCTI Ipami Ta
(hi3MYHOTO KaIiTaldy: «Te, IKUM YHMHOM 1HIMBIJIOM PO3IMOIIIEHO Yac
MDXK Pi3HUMH BHIaMU JiSUTBHOCTI B TOTOYHOMY TIEPio/i BIUIMBAE Ha
HOro MpoayKTHBHICTh, a00 HOro piBeHb JtojchKoro Kamitamry h(t)

B MaibyTHiX mepiogax» [20, ¢.17]. Tak, OCHOBHUM IPHITYIIIEHHAM
MOJIEJI € Te, 110 1HAWBIJl YaCTUHY CBOTO POOOYOro 4acy MPHILISLE
MOTOYHOMY BHUPOOHMITBY, IHIIY YacTHHYy — HAaKOIMYEHHIO
JIOACKKOTO KamiTaidy (HaBYaHHIO), THM CaMUM MiIBUIIYIOYN
MPOIYKTHBHICTB CBO€ET mpaiti y maii0ytapomy [20, c.17].
AKyMyJIIOBaHHS JIIOJICBKOTO KamiTaly, HE3BaXKarouu Ha BXKE
HAKOMUYEHUH piBeHb, BiIOYBAETHCS TAKUM YMHOM, IO «IIOCTiHHUN
piBEeHb 3yCHJIb TPOJYKYE MOCTIHHUIA TeMm 3pocTaHHs 3amacy» [20,

° Edexr TBOpUOro pyHHYBaHHS MOJIATa€ y TOMY, IO YUM OuIbIIe
OYIKYETHCS BHHAXOMIB IIICJIS CTBOPEHHS 1HHOBAMii t, tum KOpOTIIa
MOJJIMBA TPUBANICTh MOHOIOJNBHHUX NPHUOYTKIB MPOIYIECHTa HACTYITHOT
IHHOBALII Ta TUM MEHIIIE BUILIATH 10 IHHOBAL[IsIM
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¢.39]. Tlpu yomy ArHaMiKa HAKOIHYEHHS (Pi3MUHOTO Ta JIFOACHKOTO
KalmiTaly B3a€EMOIOB’s3aHi, M0 OOYMOBJCHO PIBHICTIO Yy
CTalliOHaPHOMY CTaHi T'PaHMYHHUX TPOAYKTIB JBOX BUJIB KaIliTaly
3a paxXyHOK PiBHOCTI BUAATKIB HA iX HAKOMTUYIEHHSI.

Takum uwHOM, OCHOBHOIO MeToro Mojem P.Jlykaca €
3’CyBaHHs 3aJIeKHOCTI MK TEMIIOM 3POCTaHHS EKOHOMIKH Ta
MPOAYKTUBHICTIO HaBYaHHA 11 iHAWBiAiB. 3 omHOro OOKy, BHWIIA
NPOIYKTHBHICTh HABYAHHS CIIPHUSAE IMiJABUINCHHIO T'PAaHUYHOTO
MPOAYKTY Tpali i 3apo0iTHOI miaTH Ta, BiAMOBITHO, 1 MiABUIICHHIO
CTUMYJIIB JI0 HaBYaHHA. 3 I1HIIOrO OOKy, YAM MEHIIE 1HIUBITU
HAJIaBaTUMYTh TI€peBary NOTOYHOMY CIIO’KHBAHHIO y TOPIBHSAHHI 3
MaiiOyTHiM, TUM OiNbllle Yacy BOHU OYIyTh TOTOBI MPUCBATHTH
HaBYAHHIO, WI0 MPU3BOAUTHME JO MPHCKOPEHHS TEMIIB
€KOHOMIYHOTO 3pOCTaHHS.

Mopens, pospobnena I'. I'poccmanom Ta E. XenmManow,
TaKOX € SHIOTCHHOI MOJICIUTI0 €KOHOMIYHOTO 3pocTanHs [6-8]. B
Hill TPHUITyCKA€ThCSl iCHYBaHHS CEKTOPY HAYKOBHX JIOCIIIXKCHb,
CEeKTOpYy BHUPOOHMIITBA TOBapiB IPOMDKHOTO CIIO)KHBAHHA Ta
CEKTOPY BHUPOOHHUIITBA TOBapiB  KIHIICBOIO  BHUKOPHCTaHHS.
OcTtaHHI XapaKTepU3YETbCS JIOCKOHAIOK KOHKYPCHIIEI0 Ta
MTOCTIHHOIO BiAIAaY0I0 BiJ MacmTaly.

BupoOHHUIITBO TOBapiB MPOMIKHOTO CIIOKUBAHHS OIHCYETHCS
3a jonomoror BupoOHuuoi ¢ynkuii | = AY,, ne | - immekc
BHUITYCKYy TOBapiB NPOMDKHOIO CIOXKUBaHHS, A, - iHJIEKC

HPOYKTUBHOCTI CEeKTOpy, Y, - Mpalsd, 1[0 BUKOPUCTOBYETHCS Yy
BUPOOHHUIITBI TOBApiB MPOMIXKHOTO CIOXHBaHHS. B cBoro uepry
TEMII 3pOCTaHHS iHAekcy A, 1opiBHIOE 774, me A - «HOpMa
inHoBauii» (A >0), 7 - mapamerp cnemianizawii (77 > 0).
BupoOHUIITBO y CEKTOpI TOBAapiB KiHIIEBOIO BUKOPUCTAaHHS Y

1-a—
omucyerbesi HactynmHAM umHOM: Yp = ACKY/ L™, ne A. -

mapamerp mnpoxykruBHocti (A- >0), L - mpams, mo
BUKOPUCTOBYETbCS Yy  BHPOOHHIITBI  TOBapiB  KiHIEBOT'O
cnokuBanns, K - 3anmac ¢isuuHoro xamitamy, a mnapamerpu

BUpoOHMYO1 QyHkuii (o, (4, + 44) 3MIHIOWOTBCA BiJ HYJIS IO
OJIMHUILII.
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PiBHsHHA cTaHy 30a7aHCOBAaHOTO 3POCTAHHSA, IO BU3HAYAE
TEMI 3pOCTaHHs BHPOOHMIITBA TOBAPIB KiHIIEBOTO BUKOPUCTAHHS,
JIOPiBHIOBATHUME:

-«

TakuM YHHOM, TeMI €KOHOMIYHOI'O 3POCTaHHS BH3HAYAETHCS
HOPMOIO IHHOBAIliii Ta IHJAEKCOM CrHemiami3amii y CeKTopi
BHPOOHHUIITBA TOBApiB MPOMIKHOTO criokuBaHus [9, c.4]. V pobori
[9, c.5] aBTOpH TaKOK TOBOMATH, IO IHHOBAIII € PYIIIHHOK CHIIOHO
IHBECTUIIIHUX BKJIaZIEHb, NMPH YOMY 31 3POCTaHHAM IX TEMILY
3MEHIIIYBATUMETHCS PiBEHb 1IiH Ha TOBAPU KiHIICBOTO CIIOYKHUBAHHSI.

[IpoTe 3a3HaveHi MOAEN EKOHOMIYHOTO 3POCTaHHSI, HA TYMKY
JesIKMX ~ HAyKOBIiB, MAalOThb CYTTE€BI HEOOJIKH, 30Kpema,
MPUIYIICHHS. PO PO3BUTOK E€KOHOMIKM «HA OCHOBI TpaAMLiiHOT
CTPYKTYpH BHPOOHHIITBA, SKA BIAM3CPKATIOETHCSA 3HAWICHUMU
EMITIPUYHO ... BUpOOHHYNMH (yHKItisiMu» [36, c.14]. Lle BukIHKae
HEMOXJIMBICTh ~MEpPeN0aYeHHs] CTaHy CKOHOMIKM 3a YMOBH
IHHOBAIIMHNAX TEXHOJIOTIYHUX 3MiH.
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e€MEep/UKeHTHA €KOHOMIiKa, e(EeKTUBHICTh PO3BUTKY, IHBECTHIIiiiHI
MOJKIIUBOCTI, BEHUypHUI KariTall.

I. Beryn [HHOBaIIITHA MOJIENTE PO3BUTKY €KOHOMIKH YKpaiHH €
OJTHMM 3 TIPIOPUTETHUX HAMpPSMIB Ta KIIOYOBHM YHHHHKOM, IO
BU3HAYA€ TIEPCIIEKTHBU PO3BUTKY HAyKOBOTO Ta I1HHOBAIiHOTO
noteHmiany kpainm B nitoMy. OcoONMBO BaXIUBUM  CTa€
IHHOBAIlIWHUK ~ PO3BUTOK KpaiHM B yMOBax E€MEp/KCHTHOI
eKOHOMIKH, TOOTO Takoi, sIKa € CHCTEMOIO B3a€MOIIOB’S3aHUX
MPOILIECiB, IO MiAAI0THCS BIUIMBY 30BHIIIHIX (akTopiB. B cydacHii
EKOHOMIIII 3apOJUKYIOTBCS Ta (DYHKIIOHYIOTH HOBI OpraHizalliiiHi
yTBOpeHHS — (hiHaHcoBO-TpomMucioBi kopropauii (B T.4. THK), siki
3[aTHI peani3yBaTH iHHOBALIMHMI MOTEHLiall, OCKUIBKU MOEAHYIOTh
HAYKOBI JIOCSTHEHHsSI, BUPOOHUITBO Ta ()iHAHCOBI Kamitaiu. Aue
iCHye psia mpoOJiieM IMOA0 3ajlydeHHS (PIHAHCOBHX PECYPCIB IS
PO3BUTKY 1HHOBALIHUX MpOLECiB — IIe KOHKypeHTHa OopoTh0a 3a
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(inaHCcOBI pecypcu Ha (iHAHCOBOMY pHHKY. ToMy BHWHHKaE
NUTaHHS ~ BHOOPY TMPIOPUTETHUX HANPSAMKIB  iHHOBAIiHHOTO
PO3BUTKY Ta BHOOPY JKepen (piHaHCYBaHHS IHHOBAIIIM.

II. TIlocranoBka 3aBAaHHs  JIOCHIIWTH  MOXKJIUBOCTI
(hiHaHCYBaHHS iHHOBaIil B eMepKeHTHI €eKOHOMII B YKpaiHi.

II1. PesyabTaTtu

HaiixapakTepHimio0 MPUKMETOI0 Cy4YacHOi E€KOHOMIKH B
PO3BUHYTHX KpaiHaxX € MepexiJ IO IHHOBAIIHOT MOJEINi PO3BUTKY
EKOHOMIKH, sIKa TNependayae BUKOPUCTAHHS BHCOKHX TEXHOJOTIH,
IO CTBOPIOIOTH BEJNMKY YaCTHHY J0JaHOl BapTOCTi. BupoOHHUIITBO
W eKCIOpPT HayKOMICTKOI MPOAYKIi Jar0Th 3MOTY pO3BUBATH
C€KOHOMIKY IIBHJIKUMHU TemramHu. [1po 1ie cBimuuth nocBia Smnowii,
[MiBgennoi Kopei, TaiiBanto, ['onkonry, Cinramnypy, Ywini, Icnanii
ta inmmx[10].

IgHoBamiftnuit  ¢dakTop € OOHUM 3  HAWCHIBHINIHX
CHUHEPTreTHYHHUX (AaKTOpiB EKOHOMIYHOTO pPO3BHUTKY. [lOHATTS
CUHEPIreTHKA TICHO ITOB’SI3aHE 3 MOHATTIM €MEPDKCHTHOCTI SKE T10
PI3HOMY TPaKTYeTbCS Pi3HUMH aBTOpaMu. AJie 3a JYMKOIO aBTOPiB
[9] «Oymp-sika  comianbHO  EKOHOMIYHA  CHCTEMa  Ha
MIKPOCKOHOMIYHOMY PIiBHI € OJIHOYACHO i Cy0’€KTOM 1 00’€KTOM
ynpaBiiHHA. Ycmix ii GyHKIIIOHYBaHHS OLBIIOI0 MIpOIO 3aJIeKUTh
BiJl TapMOHi3aIlil CHHEpri3My Ta eMmepKeHTHOCTI». CHHeprizm
MpUTaMaHHU# Oyb-sKil CUCTeMi a00 opraHizailii Ta € pe3yabTaToM
B3aeMomii  Ta LIJTICHOCTI hit €JIEMEHTIB, pe3yibTaToM
camoopranizamii. AJe  BJIACTHBOCTI  Oprasizamii  MOXYTb
3MIHIOBaTHCS Iii BIUIMBOM €K30T€HHUX (DaKTOPIiB (30BHIIIHBOTO
Cepe/IOBHINA) Ta, SIKIIO MOBA ¥Jle PO CYTTEBHH BILIMB, BiH MOXE
BHKIIMKATH SIKICHI 3MiHU B OpraHi3aiii. BHACiTOK IIbOTO CHHEPTi3M
OTPHMY€ HOBiI SIKOCTi, SIKi TPUAHATO HA3UBaTH B COLAIBHO -
CKOHOMIYHHMX CHUCTEMax — eMEpKEHTHICTIO. B pe3ynbrari cuctema
abo 00’ext HalOyBae HOBOI sikocTi. 3rimHo 3 HoBiTHIM cioBapem
1HO3EMHHX CIIiB Ta BUCJIOBIB «EMepIKEeHTHUN (aHIII.) — TaKu# 10
BUHHUKAE paNToOBO; €MEp/DKeHTHa eBomomis — (dinocoderka
rinoresa, 0 PO3TJSAAaE PO3BUTOK SK CTPUOKOMOMIOHMIA Tporiec,
MpH SKOMY BUHUKHEHHS HOBUX, BHUIIHX SKOCTEH OOyMOBIIEHE
HAJAMPUPOIHUMH, HEMTI3HAHUMH TIPUIMHAMHY Ta cumaMmuy [9].

[HHOBAIIHHUI PO3BUTOK CKOHOMIKM YKpaiHU 3MIHCHIOETHCS
JOCUTH MOBUILHO BHACHIJIOK 3aCTapiioi TEXHOJIOTIYHOI CTPYKTYpPH,
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HEBIAMOBIMHOCTI 3HAYHOI YACTHHU  BITYM3HAHOI  TIPOIYKITiT
CyyaCHHMM  CTaHJapTaM,  CKOJIOTIYHO  HeOe3leYHuM  Ta
pecypcoeMHIM 3acob0am BUPOOHUIITBA. CraHOBIICHHS

IHHOBAIIIITHOTO PO3BUTKY CYNPOBOIKYETHCS HU3BKUMH TEeMIIaMU
IHHOBAIIMHUX 3MIH B TEXHOJOTIYHIA CTPYKTYpi €KOHOMIKH
VYxpainu. [loripmyerbes AuHaMiKa BUTPAaT Ha HAYKOBO - TEXHIYHY
TiSUTBHICTD, 3MEHITYETHCS KUTBKICTh OpraHi3alliil, mo 37iHCHIOI0Th
HAyKOBI JTOCIIJPKEHHS Ta po3poOKku. HasiBHa TeHICHIIIS 3MEHIIIEHHS
SK KUTBKOCTI Opraisaiii, 10 BUKOHYIOTh HAYKOBi JOCIiIKEHHS i
PO3pOOKH, TaK 1 KIJIbKOCTI HAYKOBIIB, SIKi 3a0€3Me4yI0Th HAYKOBHI
Ta IHHOBaIIMHWK ITOTEHIiaN KpaiHW (3HU3WJIACcCh B TOPIBHSIHHI 3
2001 poxom Ha 43,7%).

Taomums 1
HayxoBi kaipu Ta KiJIbKiCTh OpraHi3ariit
pokH Kinbkicth % no Kinbkicth % no
oprasizauii, ki | MONEPEAHbOr0 | HAYKOBIIB, |MONEPEIHHOTO
BUKOHYIOTh POKy ocio POKy
HayKOBI
JOCTIDKeHHS I
po3pobKu’
1991 1344 - 295010 -
2001 1479 110.04 113341 38.4
2013 1143 77.28 77853 68.7
2014 999 87.4 69404 89.1
2015 978 97.9 63864 92.0

CkJiazieHo 3rigHo 3 prepenom [1]

3HM3WIACh TUTOMAa Bara HayKOBUX Ta HAayKOBO-TEXHIYHHX
poGit y BBIT 3 0,80% y 2013 poui g0 0,64% y 2015 pomi
(Tabmuns 2).

ITutoma Bara peaii3oBaHOi IHHOBAILIHOT MPOAYKIT B 00Cs3i
mpoMuciioBoi npoaykuii ckinaiga y 2015 pori 1,4% mporu 3,3% y
2013 pomi (tabmuus 3). Lli HeraTwBHI TEeHAEHILIi CBiAYaTh MPO
HeeEeKTUBHUM KOMIUIEKC 3aX0/1iB, HANPABJICHNX Ha 1HBECTHLIHHO-
IHHOBAIIITHUY PO3BUTOK MPOMUCIIOBHX MiMPUEMCTB T4 EKOHOMIKH
B ILJIOMY.

InHOBauiliHMil (akTop € OAHMM 3 HAHCHIBHIMMX (aKTOPiB
€KOHOMIYHOTO  po3BUTKY. CTBOpEeHHS IHHOBalili  BKIIOYAE
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TEHEPYBaHHS 1MIeH, 3MaTHUX peali3yBaTH aKTyallbHI MpoOJIeMu
HAYKOBO-TEXHIYHOT'O Mporpecy. Ajie TeHepyBaHHS HAayKOBUX iaen
MOJKJIMBE TUTBKH Ha 0a3i HOBITHIX BiAKPUTTIB B )yHAaMEHTAIbHIN
Haymi. B CIIIA nHa BUpIIeHHS TITBKY OJHI€T HAYKOBOI MPOOIEMH —
po3mmdpyBaHHS TeHOMA JIFOIWHU - OyJI0 BUIITIEHO A0 5 MIIPI. AOIN.
B Vkpaini Taki BuTpaTH HepeabHi. AJie BiAMOBa BiJ PO3BUTKY
HayKH — IIe BiIMOBA BiJl MaiiOyTHHOTO, BiJl HAIIOHAIEHOI OE3MEeKH,
BiJl TAPMOHIHHOTO PO3BUTKY Hapoay Kpainu [3].

Tabnuns 2
OO0Csr BUKOHAaHUX HAYKOBUX Ta HAYKOBO-TEXHIYHHUX POOIT
= VY Tomy umcni »E K
5 58S E
) = € ZEH
c . = g = & s | = fEm
ZE| 2 EE ) % |sEz|Eii>
»E 52 5 E s |esglsz2s
2 8B 5B . #5c(|28g¢
2 Z8 8 8 =EElEc e
M @ N X =5 E
MJIH. TPH. %
2001 2275,0 353,3 304,9 1317,2 299,6 1,11
2013 11781,1 2695,5 2087,8 5772,8 1225,1 0,80
2014 10950,7 2475,2 1910,2 5341,5 1223,8 0,69
2015 12611,0 2465,6 2271,3 6523,0 1351,1 0,64
CkJ1azieHo 3rigHo 3 prepeniom [1]
Taomuus 3
BripoBaxeHHsI iHHOBAII HAa TPOMUCIIOBHX i APHEMCTBAX
E .E"E m e
S 5 = = = RS
s35¢ 85 | S8 |ggs.-2|2 |sewél
s a2 o F.d <= LE | Mg 8 TEOQ
2 = il 2.2 5 2 e g ER| | SE &
< =t v = O Qo g E B & > m .= < 8 5. S
25':(“ %g':f e Q §m>:>’g 05 = % s 5
csg8l 5228 s 8 S8 EdS|E8|ceEgE s
= (a9 > ™ = 5 ]
= 80 I 8 E &5 = 2 2o 8o T = E > =
SEEEE 25 s |mEs-E2| 2 |E&EZE
‘2 & g8 & 9 = » & B
5 > = E =
2001 14,3 1421 469 19484 610 6,8
2013 13,6 1576 502 3138 809 3,3
20142 12,1 1743 447 3661 1314 2,5
20152 15,2 1217 458 3136 966 1,4

CkJ1azieHo 3rigHo 3 mprepenom [1]
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Jlo OCHOBHHMX KOMIIOHCHTIB
1HHOBAII,

BIIHOCSTD

1o

SIBIISIIOTH

co0010

IHHOBAITIHHOTO ~ CEepeOBHINA

pe3ysibTar

IHTENIEKTyaJIbHOI MisUTbHOCTI, KaJIpOBUH MOTEHIlA] IHHOBAIiHHOL
TOBapOBUPOOHMKIB,
3aIiKaBIeHUX y BIIPOBA/KCHHI IHHOBAIN JIS MiJABHUIEHHS CBOET
KOHKYPEHTOCIIPOMOXKHOCTI, 1HBECTOPiB, MaTepialbHO-TEXHIUHY Ta
iHdopMariiiHo-aHaniTHaHy 6a3y. HeoOximamMm atpubytom Oyib-
SKOI CHCTEMH € HasBHICTb y Hel eMmepiykeHTHoro edekry. Lle

IISIIBHOCTI,

O3HAYae,
3a0e3neyyBaTh

1o

IHHOBAIliHa
BUHUKHEHHS HOBHUX

IHHOBaMiHY 1HQPACTPYKTYPY,

iH(ppacTpyKTypa
IHTETPaTUBHUX  SKOCTEH

IIOBHMHHA

MiITPUEMHUITBKOTO CEPEAOBHINA B YaCTHHI i1 MiACHCTEMH —
iHHOBAIIIiHOTO cepemoBHIIa OizHecy [2].

I'os10BHOIO METOIO CydacHOT iIHHOBALIMHOI MOJITHKH YKpaiHu €
(hopMyBaHHS TaKoi MOJIENI IHHOBAI[IHHOTO PO3BUTKY, SIKa BH3HAYAE

WOTO TIPIOPUTETHI

HaMpsIMH:

pecypcosbepiratoui

TEXHOJIOTIT;

Ma]_HI/IHO6YILYBaHHSI, SIK OCHOBA BHCOKOTEXHOJIOTIYHOI'O OHOBJICHHS

ycix raiy3eii BHUPOOHHWITBA;

BUCOKOTEXHOJIOTIYHUH PO3BUTOK

CUTBCBKOT'0 TOCIIOApCTBA; OXOPOHA HABKOJIMIIHBOTO CEPEIOBHINA;
PO3BHUTOK IHHOBALIIHHOT KYJBTYPH CYCIiJIbCTBA.

Ha

IX 3aificHeHHA HeoOXiaHi

BEJINYE3HI

(inancoBi Ta

MaTepiajbHi pecypcy, 1o, SK BiJIOMO, B HAIlil Jep:KaBi OOMEKEHi.
lle Bumarae Bu3Ha4YWTH JpKepena (hiHAHCYBaHHS IHHOBAIIHHOT

JISUTBHOCTI.
Ta6mmms 4
Jlxepena dinaHCyBaHHS iIHHOBAIiHOI JisUTBHOCTI
3araibHa | Y ToMy 9HcTi 32 paxyHOK KOIITIB
cyma JIEP>KaBHOTO 1HO3EMHMX 1M1
BUTpAT BIACHIX OrOIKETY iHBECTOPIB JoKepena
MJIH. TPH.

2001 19714 1654,0 55,8 58,5 203,1
2013 9562,6 6973,4 24,7 1253,2 1311,3
2014 7695,9 6540,3 344,1 138,7 672,8
2015 13813,7 13427,0 55,1 58,6 273,0

CkJ1azieHo 3rigHo 3 prepenom [1]

Haii0inpry nuToMy Bary B 3arajibHii CyMi BUTpaT CKJIaJaroTh
BJIACHI KOINTH MOpUAMYHUX Ta (izmunux ocid (y 2015 pomi -
97,2%), HaiimeHmia muTOMa Bara - (piHAHCYBaHHs 3 JIEPKABHOIO
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oromkery (y 2015 porii - 0,4%), ocobnuBoi yBaru motpeOyIOTh iHIII
mkepena(omu3pko 2%) Ta (iHaHCYBaHHsS 3a PaXyHOK iHO3EMHHX
inBecTHIii. Skmo mopiBHATH i maHi 3 panumu 2013 poky, ToO
0aunMO 3MEHIIeHHS MMUTOMOI Bard JAep KaBHOTO (iHaHCYBaHHS (3
45% y201 pomi mo 0,4% y 2015 pomi). HaifedekTHBHINIOW
dbopMoro  (piHaHCYBaHHS B yYMOBax pHUHKOBOI  EKOHOMIKH
BBaXKa€ThCs JICpPKaBHA MIATPUMKA SIK JIepXKaBHA TapaHTis, aie
HalHamilHImOW  ¢opMoro  (iHAaHCYBaHHA  IHBECTHIIH €
camodiHaHCyBaHHS, TOOTO BHKOPHCTaHHA BIIACHUX  KOIUTIB
(aucToro MpuOYTKY Ta aMOPTHU3AIIHHUX BiApaxyBaHb). 3a paXyHOK
BracHux komTiB y 2015 pomi Oymo mnpodinaHCOBaHO
13427,0 miH. TpH., ToOTO 97,2%.

Posnoscromkenoro  ¢opmoro  piHaHCYBaHHS IHBECTULIH €
MMO3UKOBl KOIITH (iHBECTUIliiiHE OaHKIBChKE KpPEAWTYBAHHA Ta
imoreka), ame 00’eM pecypciB Ha MO3WKOBOMY PHHKY KalliTaliB
CYTTEBO MEHIIE HiX O00’€M TOMUTY Ha HHUX, TOMY HEMHHYYE
BUHUKAaE KOHKYpeHTHa OopoTh0a 3a (DiHAHCOBI pecypcwu.
[loTeHniliHi BKIAJAHWKH TIOPIBHIOIOTH TOTEHIINHI 00 €KTH
BKJIQICHHSI KOILTIB, BUBYAIOTh iX IHBECTUIiHY NpPUBAOIMBICTE.
[IpoGnemam ympaBiaiHHA (HIHAHCOBUMH peCypcaMy IMPHUCBSUCHI
Tpari €KOHOMICTIB I.T. banabGanoBa, B.B. KoBanroBa,
M.H. Kpeiininoi, E.C. CrosHOBOT Ta iHmmX[5].

BaxnuBum nutaHHAM (HiHAHCOBOTO IUTAHYBaHHS € 3aITyYeHHs
JOJTATKOBUX (DIHAHCOBHX PECYpPCiB B IHBECTHIIHHO-IHHOBAIiHHII
nistbHOCTI. TakuM pecypcoM Moxe OyTH BEHUYpPHHH KamiTal,
0coOJHMBOCTI Ta pOJNb SKOTO B (iHAHCYBaHHI 1HHOBAIIHOL
misbHOCTI B YKpaini  gocmimkysann  JLLJIMurpudeHko,
M.A. Kymnip, A.B.Jlykames, C.O. Tynapuuncbka, ['.}O. Sxosenn
[4,6,7].

IcHye psn  mpoOneM MO0 CTBOPEHHS  CIPUSTIMBOTO
(hiHaHCOBOTO, IHBECTHIIIHHOTO Ta KpPEOUTHOTO KIIMary JUist
BIIPOBA/KCHHS  HOBaIlii, a came: OOMEKEeHI MOMIMBOCTI
JIEP)KaBHOTO OFOKETY 100 MIATPUMKHY IHHOBALIi#; HEIOCTATHICTh
B KpaiHi HeoOximHoro oO0csry BiNbHUX (HIHAHCOBHX PECYPCiB;
HeOakaHHs 0araTbOX KOMEpUIHHMX (IHAHCOBHX  CTPYKTYD
(iHaHCYBaTH JIOBrOCTPOKOBI IPOCKTH.

3HAYHOrO PO3BHUTKY JOCAT PHHOK IO3MKOBHMX KalliTaJiB,
OCHOBHUMH CyO’€KTamMu SKOro € OaHkH, ane s OaHKiB
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BaKJIMBUMU € 1HBECTHUIlIITHA MIPUBAOJIUBICTh Ta
KpPEIUTOCTIPOMOKHICTG miAnmpueMcTB. ToMy BHHHKA€E MNUTaHHS
3aJy4eHHS JOAAaTKOBHX PECYpCiB Ul iHHOBALiHOTO PO3BUTKY.
TakuM pecypcoM cTae BEHUYpPHHH KamiTal, TOOTO JDKepero
JIOBIOCTPOKOBUX 1HBECTHIIIH, SKI HANAIOTHCS MIAIPHEMCTBAM IS
PO3IIMPEHHS Ta MOJepHi3alii.

BenuypHe iHBecTyBaHHs HaWOimbm posuHyTe B CIIA, nme
MONIUT HA BEHUYPHHUH KalliTajl BUKJIMKAB CYTTEBE 3pOCTaHHS YMCIIa
¢iHaHCOBHX JUKepeN, sKi yMOBHO TMOAUISIOTH HA: 3aKpuUTi
mapTHEPCTBa 3  BEHUYpHUM  KamiTtajioMm; mnyOmiuHi  QoHan
BEHUYPHOTO KaIliTaly, BEHUYPHHH KaIliTal Kopropamiid; (GoHIu
BEHUYpHOTO  KaIliTally  1HBECTHLIHHMX  OaHKIiBCBKUX  Qipm;
IHBECTHIIIMHI KOMIIaHIii MaJloro MiANPUEMHMIITBA; 1HIUBIIYaIbHI
iHBECTOpH; ypsI AepkaBH. BeHUypHiI iHBECTOpHM NpPUHMAIOTH Ha
cebe BHCOKI PHU3HKH 3 METOK OTPHUMAaHHS aJeKBaTHOI BHCOKOI
JNOXOAHOCTI iHBecTulii. Ha poO3BHHYTMX pHHKaX BeHUYpHi
IHBECTOpH HAMararoThCsl OTpUMAaTh NpuOyTKH B 3-5 pasziB Oinblie,
HIX 1m0 0€3pM3UKOBUM BKJIJeHHIM. Hampukmas, Ko T0X0aHICTh
Mo KasHauelcbkuM 3000B’s3aHHsAM CILIA B cepenHbOMY CKianae
Omu3pko 5% piuHMX, TO Bigmaya BiJ PHU3UKOBUX IHBECTHUIIIH
MoBMHHA OyTH He MeHImre 15-25%, omHak Ha MpakTHIl BiH MOXeE
OyTH 3HAYHO BUILIUM.

BenuypHmii Kamitan 3irpaB 3HauHy poib Yy peaiizamii
HaWBaKJIMBIIINX HOBOBBEIEHD KIHI XX cr. Came B Takuii criocio
Oynm peami3oBaHi Taki BHIATHI JOCATHEHHS JIIOACTBA, SK
MIKpOIIPOIIECOPH,  TMEPCOHaJIbHI  KOMIT'IOTEPH,  TEXHOJOTis
pexomGOinatanx wmomekyn JIHK Ta iH., a Taki dipmu, sk
«Matikpocodt», «/kuHeHTeK», «IHIKITaT eKyaMeHT» i THSITICS
0 PpIBHA JJEpiB HOBHX Taly3edl CydacHOro HayKOEMHOTO
BUPOOHUIITBA[7].

®daxiBIi TiApaxyBaid, MO 3 TOYKH 30pYy PEECTpallii maTeHTIiB
Ha BHHAaXOAM OJIMH J0Jlap BEHUYPHHUX I1HBECTHLIH Yy HAyKOBO-
JOCTII/THI Ta AOCHIIHO-KOHCTPYKTOPChKi podoTu (HAJKP) maiixke B
10 pasiB edexkTuBHIMNA 3a JoNap, BKIAJEHUHA KpPYMHOIO
KoMIaHi€ro. BeHuypHi iHBecTHHii ckiazaloTb MeHme 3%
kopriopatuBauX BuTpaT Ha H/IJAKP, ame npuBoasaTh A0 3MiMCHEHHS
15 % Bcix inHOBamii y npomucioBocti[7]. Cepen kpain 3aximHoi
€Bponu HaiO11b1IIOTO PO3IOBCIOIKEHHS BEHUYypHE
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M ITPUEMHHUIITBO HaOyno y Benukiit bpuranii, 1¢ icHye He MEHIIE
MIBCOTHI acoriaiii, mo 00’ eanyoTh 0au3sko 20 THc. ocio.

B po3BuHyTHX KpaiHaxX 3acTOCOBYIOTHCS CHELiaNbHI 3aXOAH 3
CTUMYJIIOBaHHS TPUBATHUX IHBECTHUIN NUIAXOM 3abe3medeHHs
3aXHCTy BKJIQJEHb, HANAHHA IOJATKOBHX IIJIBI, CTBOPEHHST
CHeIialIbHUX acoIlialliif, Mo 3A1CHIOITH NPaBOBY, 1HQOPMAIHHY
Ta KOHCYJIbTALIHHY MIATPUMKY ITiJIPHEMILIM Ta TOCEPETHAKAM.

B VYkpaini puHOK BEHYYpHOTO KamiTaldy MpeACTaBICHUH Yy
OBOX BHAax: HedopmambHOMy (y BHIVIAAI 1HAWBIAyaJbHHX
iHBecTOpiB) Ta (opManbHOMY (TIPEACTABICHOTO BEHYYPHUMHU
doumamu). lo HedhopmanbHOro cekropy («Oi3HeC aHremiBy) —
BIIHOCSTh HE3aJIC)KHI NMPUBATHI OCOOM YW TPYNH, LIO IMOCTIHHO
nepeOyBaloTh y TMOMIYKY HOBHX MOXJIMBOCTEH JUIS IiKaBUX,
BHCOKOTIPUOYTKOBUX  iHBecTUIid. OCHOBHa iX aKTHUBHICTh
CKOHIICHTpOBaHA HA  I[IOYATKOBHUX  CTafjisiXx -  po3poOka
MPOAYKTY/TeXHONOTii 1 IXHii 3amyck Ha puHOK. DopMaIbHUH
cexTop (hiHAHCYE MI3HIII CTajil PO3BUTKY IHBECTOBAHUX KOMIIAHIH,
po3mipu (diHaHCYBaHHS 3Ha4yHO Oimbmi. 3aliMarOThCS UM
Halvacrine cnerianbHi  IHCTUTYTH (doHIUM abo oOMexeHe
naptHepctBo).  dopmanbHMIE Ta  HEQOPMAIbHUN  CEKTOPHU
BIJIITPaOTh B3a€MOJIOTIOBHIOIOY] POJTi.

B  Vkpaimi  BeHuypHi (OHIM  pPO3IIAAIOTBCA K
HeMBepCU(BIKOBAaHUH  IHCTHTYT  CHUIBHOTO  1HBECTYBaHHS
3akpuroro Ty, 50% aKTHBIB SKOTO CKJIQUalOThCi 3
KOPIOpPAaTHBHUX IIPaB Ta IHHUX MarepiB, He AOMYIIEHUX J0 TOPTiB
Ha QoHzoBii Oipxi. Bigmosimno mo 3akony Ykpainu «lIpo
THCTUTYTH CYCHIUIBHOTO iHBECTYBaHHS» MasMH Takoro (QoOHAY He
MOXXYTh BOJOZITH (Pi3udHI 0cOOM, a JJisi MPUBATHUX iHBECTOPIB
oOMexXeHHid po3Mip BHECKiB y BeHUYypHI QoHan. BeHuypHi
IHBECTHIIIT MOXJIMBO OTPHUMATH B THUX BHUIAJKaX, KOJU i1es
NPOEKTY € JIOCTaTHbO NPUBAOIMBOIO, MPOEKT MAa€ YHiKaJbHI
nepeBarn (HampuKIaa: BUKOPUCTAHHS  CIEIiaJbHUX  HOBHX
TEXHOJIOT1H, HOy-Xay, BIJOMUX CIIELIaTiCTiB, TOIIO).

IaBecTHIiliHI (OHAN CTANH CTBOPIOBATHCS MICIIsl PUUHATTS B
2001 poui 3akony «IIpo iHCTUTYTH CHIIBHOTO i1HBECTYBaHHS».
BimHocunu y cdepi BEHUYPHOTO MiANPHEMHHIITBA PETYIIOIOTHCS
TaKOX 3aKoHaMu YkpaiHu «[Ipo iHBeCTHIIHHY AisUTBHICTEY, «IIpo
iHHOBaLiiHy IisIbHICTBHY, [locTanoBoto ypsny «Ilpo cTBopeHHS B
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VYkpaini iHHoBamiiHol iHGpacTpykTypu Ha 2009-2013 pokwmy.
JlepaBHUM arcHTCTBOM YKpaiHH IO iHBECTHIISIM Ta iHHOBAIliSM
po3pobiieHo 3akoHOMPoeKT «lIpo BeHuypHi oHIM iHHOBALIHHOTO
PO3BUTKY». AJle TIO3UTUBHMH JOCBiJ] JEPXKABHOTO CIIPHSHHS
PO3BUTKY BEHUYYPHOTO Oi3HECY B Cy4acHIM CBITOBIH MpakTHIl B
VYkpaini goci He 3acTocoByeThcs. Ha choroaHinmHii neHs B YKpaiHi
(hYHKITIOHYIOTh JEKiTbKa BEHIYPHUX (POHIIIB, 3aCHOBHHUKAMHU SKHX
B OLIBIIOCTI BUITAIKIB € IHO3EMHI IHBECTOPH, 3apeeCcTpoBaHi B
opmopuux 30Hax. OgHAK, SKIIO B CBITOBIM MPaKTHII BEHYYPHUI
KalliTajl HallpaBJs€ThCS HA MIATPUMKY HOBAaTOPCHKUX MPOEKTIB, TO
MepeBa)kHA 4YacCTHHA AaKTHBIB BEeHUYYpHUX (OHAIB B YKpaiHi
HaTpaBISAETbCA B TPaMLidHYy  E€KOHOMIKY:  OYAiBHHITBO,
HEPYXOMICTb, TIEPEpOOKy CLIBCBKOTOCHOAAPCHKOI  MPOAYKIIIi,
BUPOOHHMIITBO OyiBEIbHUX MaTepiamis [6].

Ho daxTopis, 0 CTPUMYIOTh PO3BHTOK BEHUYpHOTO Oi3HECY B
HaIIil KpaiHi MO’KHA BiJIHECTH: HEPO3BUHYTICTh Ta HU3bKY €MHICTh
¢donmoBoro puHKy; Aedimur npodeciiHuX MEHEIDKEPIB; HU3bKUI
CIIOKMBALBKMHA  MOMUT HAa  BHUCOKOTEXHOJIOTIYHI  IPOXYKTH
BCEpEeIMHI KpaiHu; claOKiCTh IHCTUTYTY 3aXHUCTy iHTEIEKTyalbHOI
BJIACHOCTI; HEPO3BUHEHICTh HE(POPMATBHOTO CEKTOPY BEHUYPHOTO
0i3HeCy; BIACYTHs CHUCTeMa JepKaBHOTO (DiHAHCYBAaHHS BEHUYPHUX
MIPOEKTiB; HEBHUCOKA JIIKBITHICTh BEHIYPHOTO KaIliTamy.

BrpadyeHuii 3B’S30K JOCHIJHHIILKOTO CEKTOpa 3 pPealbHUMH
noTpedamu €KOHOMIKH Ta BHPOOHUIITBA BHACIILIOK
Hefo(iHAHCYBaHHSA W Jerpajainii OCHOBHHMX HAyKOBHX WIKUI 3a
naHuMu JlepkaenapTaMeHTy iHTeNeKTyalbHOIT BIACHOCTI, IIOPIYHO
B KpaiHi BujaeTbcst 15-20 Tuc. maTeHTIB, ane 3acTOCYBaHHs Ha
puHKY 3HaxomuTh He Oinpme 1 % iHHOBamii. HamioHanbhe
3aKOHOJIABCTBO B Tally3i HAYKOBO-TEXHIYHOI Ta iHHOBaI[i{HOT
JUSTBHOCT] HE MOTOIKEHO 3 (DiHAHCOBMM 3aKOHOJIaBCTBOM, TOMY Ha
NpakTHLI He mependadae CTUMYIIOBAHHS TTOJATKOBUMH i iHIIUMH
mineramu. Jlep>kaBa He CHpHsi€ BUKOHAHHIO TEXHOMApKaMH Ta
0i3Hec-iHKyOaTopaMu iX Oe3rmocepeIHbOT IHHOBAIIHHOT QYHKII[6].

CporonHi Ha pUHKY YKpaiHH HapaxOBYETHCS CiM YKpaiHCBKUX
cTapran - iHKyOaropiB. SIKIIO KOMIaHis JOCHTH BelUKa, TO i
notpiOHI  CHJIBHI  MapTHepW, SKi  3MOXYTh HE  TUIBKH
npo(iHAHCYBAaTH TOMAJIBIIMA PO3BUTOK, aje W JOINOMOITH B
OPUAHATTI BaXJIMBUX pIlIEHb, TaKUMH TNapTHEpAMH € BEHYypHi
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¢doumm: AVentures Capital, Chernovetskyi Investment Group,
Dekarta Capital, TA Venture, Vostok Ventures. Bouu ¢dinancyoTsb
B OCHOBHOMY HauaJIbHi CTaii IHBECTHLIHUX TPOEKTIB [6].

BuchHoBku: B ymoBax cy4acHOI eKOHOMIKH, fKa €
eMEepKEHTHOIO Ta HPE/ICTABIISIE coboro CHCTEMY
B3a€MOIIOB’I3aHMX  TPOLECiB, BEJIMKOrO 3HaueHHA HalyBae
IHHOBAIIMHUN PO3BUTOK, SAKUH 3abe3meuye CTpUOKOMOmiIOHUI
PO3BUTOK IMMPOMHUCIIOBOCTI Ta TIOB’I3aHUX 3 HEIO Taly3el HapOJAHOTO
rocunogapctBa. Jns ¢inancyBaHHS 1HHOBAaLIWHUX MiINPUEMCTB i
opraHizaliii OCHOBHHMM JDKEpEJIOM 1HBECTYBaHHSI € pecypcH,
YTBOpEHI 3a PaxyHOK iX BIACHUX KOIITIB Ta (iHAHCOBI pecypcH,
oTpuMaHi Ha (PiHAHCOBOMY PWHKY, OCKIJIBKH AEP)KAaBHHH OIOKET
(aKkTHYHO BTpPAaTWUB CBOIO iHBecTUliiHY (yHKHi0. DiHaHCOBO-
KpeIUTHA CHCTeMa YKpaiHH He 3allikaBjeHa iHBECTYBaTH KOIITH B
pU3WKOBI Oi3Hec-IpoeKTH. ToMmy IS IMiABUIICHHS €QEeKTHBHOCTI
IHBECTHUII Ta 3HIKECHHS IHBECTHUIIIHHOIO PH3UKY JOIJIBHO
3aCTOCOBYBaTH BeHUypHE (hiHAHCYBaHHS, NMPH LBOMY JepiKaBa
MOBMHHA CTUMYJIIOBAaTH PO3BUTOK BEHUYPHOTO Oi3HECY IUIIXOM
HaJaHHS K 1psMoi (iHaHCOBOI MIATPUMKH MEPCIEKTUBHUX
HayKOEMHHUX BHUPOOHUIITB, TaK 1 HAJaHHS MiIBFOBUX KPEIUTIB Ta
rpanTiB. KpiM mporo, CcTBOprOBaTM IJIBTOBI YMOBH IS
(GyHKLIOHYBaHHS B YKpaiHi BEJMKHMX 1HO3EMHHMX BEHUYPHHX
GOHIIB Ta CTUMYJIOBaHHS PO3BUTKY HAalllOHAJIBHUX, SIKi
BIIPOBAJ[)XYIOTH IHHOBAIIIi.
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3.6. JIOCTOBEPHOCTbDb IEPBUYHbLIX TAHHBIX YYETA
N ®PUHAHCOBBIX OTYETOB - OCHOBA
IKOHOMMNYECKOU CTABMJIBHOCTHU OBHIECTBA

AnHoTtamust. B ycrnoBusx — mioOanu3aiud  HA  OJHO
NPEANpPUITHE HE MOXET (YHKIIMOHUPOBATh H30JIMPOBAHHO OT
IpyTUX. OKOHOMHYECKHE CBSI3U COCIHUHSIOT TNPEANPUSATHSI B
eauHyr0 cucreMy. OCHOBHBIM HCTOYHHUKOM HHGOpPMAIMK O
MPEANPUITUN ABJISCTCS (PUHAHCOBAsE OTYETHOCTh. PYKOBOACTBYSCH
JAHHBIMH  ()UHAHCOBBIX  OTYETOB, MPUHUMAIOT  Pa3JUYHBIC
ynpaBieHdeckue pemieHns. OT WX JOCTOBEPHOCTH  3aBUCHT
000CHOBAaHHOCTh YIPABJICHYSCKUX PEIICHUH M SKOHOMHYECKas
CTaOMIILHOCTb.

B craTthe paccMOTpeHBI IPUYHHEI U CTIOCOOBI (hanbcuuKaum
MEPBUYHBIX JAHHBIX O XO3IWCTBEHHBIX ONEPAIIUAX MPESANPHUITHS U
UX  BIMSHAE HA  JIOCTOBEPHOCTh  (DMHAHCOBBIX  OTYETOB.
[Ipennoxensl crocoObl KOHTPOJIA Haj JTIOCTOBEPHOCTBHIO JTaHHBIX
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y4era 1 (HHAHCOBBIX OTYETOB.

KiroueBble cnoBa: TEpBUYHBIC JaHHBIC, (QaTbCUPUKAIUSL
JAaHHBIX, (MHAHCOBBIC OTYCTHI, MAHUITYJISIIUN, OOMaH, BHYTPEHHUH
KOHTPOJIb

Beenenne

B coBpemeHHOM ri00ambHOM — MHpE  KOoomepamus U
B3aMMOCBSA3b MEXIY XO3SMCTBEHHBIMH CYOBEKTaMU JOCTHIJIN
TAKOTO YPOBHS, YTO HH OAHMH XO3SIMCTBEHHBIH CYOBEKT HE MOXKET
(YHKIMOHUPOBATh H30JIMPOBAHHO OT JAPYI'HX CYyOBeKTOB. Bcee
XO3SIICTBEHHBIE CYOBEKTHI TECHO CBA3aHBI MEXIy c00oit
JOTOBOPHBIMH M WHBIMH 00SI3aTEIBCTBAMH, OT BBIOJHEHHUS
KOTOPBIX 3aBHCUT yCIEIHOE UX (YHKIMOHUPOBAHUE, a UHOTIA U
BO3MOXHOCTb UX JAEATEILHOCTH BOOOIIE.

CrencTBueM 3TOTO SIBISIETCS HE TOJIBKO YCKOPEHHBIH mporpecc
HAYKH W TEXHUKH, CTPEMHUTEIBHBIH POCT OSKOHOMHYECKOTO
Onaromoryyusi, HO ¥ OCTpas KOHKYPEHIMS MEXIy TPEATNPHATHUSIMH.

B Takux ycrnoBHsX Ha pPBIHKE MOTYT yIEpXKAaTbCsl TOJBKO TE
NPENpHUITHSl, PYKOBOACTBO KOTOPHIX M KOJJICKTHBBI OTKPBITHI Ha
HOBIIIECTBA, KBaNU(UIMPOBAHBI, BCE YIMPABICHYCCKUAE PEUICHUS
ONHUPAIOTCSI HAa COOTBETCTBYIOIIMX pacueTax U IPOTHO3ax,
OCHOBHBIM MCTOYHHUKOM HMH(OPMALMH KOTOPBIX SIBJISIIOTCS TaHHbBIE
OyxranTepckoro ydera © ()MHAHCOBBIX OT4eTOB. Mcmonb3ys
chOPMHUPOBAaHHYI0O B  paMKax OyXrajaTepcKoro ydera H
NPECTABICHHYI0O B OYyXraJTepcKoW OTYETHOCTH HH(OpMALHIO,
NOPEeNpUsITHsS ¥  OpTraHU3alHd  BBIPA0ATHIBAIOT TaKTUKYy U
cTpartervio (UHAHCOBOTO pa3BUTHS — OICHUBAIOT BO3MOXKHBIE
PUCKH  TNPEeONpUHUMATEIbCTBA,  HM3BICKUBAIOT  pblYArn  Jis
MOBBIIEHNS YPPEKTUBHOCTH MPOU3BOACTBEHHBIX M (DMHAHCOBBIX
BJIOYKCHUH, BBIOMPAIOT HamOoJjee MpHUBIIEKATENbHBIE CHEphl OIS
WHBECTULHMH, YCTOMYMBBIX B (PMHAHCOBOM OTHOILIEHHH IapTHEPOB
[1, c. 115]. HemnpaBuibHbIC YNpaBICHYECKUE PEIICHHUS MOTYT
MIPUBECTH K OCJIA0JICHUIO TEMITOB Pa3BUTHS U JIaXKe K OaHKPOTY.

PanmoHansHOCTh  YIPaBICHYECKHX pEIICHUH B  OOJBIIONHN
CTENIEHH 3aBUCHUT OT MPABWIBHOCTU [AHHBIX, HA KOTOPBIX OHHU
o0ocHOBaHbI. [lepBu4HOE OTpakeHHE XO3SICTBEHHBIX IMPOIIECCOB
(X03HCTBEHHBIX oTIeparyii) HaTypaJbHO-€CTECTBEHHOIO
XapakTepa, B HEpPa3pbIBHOM CBSI3M C KOTOPHIMH HaXOJUTCS
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CTOMMOCTb XO3SHCTBEHHBIX CPEICTB, OOECIEUMBAETCS TaKUMHU
METOAMYECKUMHU npreMamH, Kak JOKYMEHTAINs u
WHBEHTapu3alus. OTH TNPHUEMbI, HIM CIOCOOBI, B CHUCTEME
OyXraJaTepcKoro y4era Ha3bIBalOTCS MEPBHYHBIM ydeToM [2, ¢. 97].

B nHayuyHOUl nuTeparype UMeEETCs] 3HAYUTEIBHOE KOJIUYECTBO
myOIMKaIHi, MOCBSIIIEHHBIX BOTIpOCaM pasBUTHUS u
COBEPILICHCTBOBAHUS NESITENBHOCTH NpennpusiTuil. OJHAKO TOJIBKO
B HEMHOTHUX ITyOJIMKAIMIX 3aTPOHYTHI BOIPOCH! HHGOPMALLOHHOTO
oOecrieyeHusi,  KOTOpble  Jie)KaT B~ OCHOBE  NPHHATHSA
yIpaBIeHUYECKUX PELICHUH.

UckaxxeHust maHHBIX OyXTajTepckoro dera W (PUHAHCOBOH
OTYCTHOCTU MOTYT 6BITB IIOCIICACTBUEM HE TOJBKO OH_[I/I6OK, HO "
3M0ynoTpeOaeHnd Wi oOMaHa, B pe3yinbTaTe  KOTOPBIX
OpeanpusTus Tepmsar Oonbiune norepu. I[losromy MpaBHIBHOCTH
BeJIeHUsI OyXTaJTepcKoro ydera W OOOCHOBAHHOCTHh (hMHAHCOBOM
OTYETHOCTH MPEJCTABISIET OCOOBIN HHTEpEC AJIS BCEX.

Llenpto  craThm  SIBISETCA ~ HMCCJIEJOBaHHUE  BOIPOCOB
o0ecriedeHus] JOCTOBEPHOCTH JAHHBIX OyXIalTepcKoro ydyera M
(PMHAHCOBBIX OTYETOB.

OcHOBOW  HWCCIIEIOBaHMSI  MOCIY)XKWI  aHaluu3  ClydacB
(hanpcuuranuy TaHABIX (PUHAHCOBBIX OTYETOB M MX TOCIEICTBUM,
H3y4YCHHE PE3YJIbTATOB HCCIICAOBAHUN MPOBEIECHHBIX PA3IUYHBIMU
aBTOpaMH, ayJUTOPCKUMHU KOMIIaHUSAMU u JPYTUMHA
OpraHu3alMsAMU.

IIpuyuHBI MAHMNYJISIIUH NEPBUYHLIMU JAHHBIMHU Y4YeTa U
¢uHaHCOBBIX 0TYETOB

MaHunynsuuu NEepBUYHBIMA JAHHBIMU YYE€Ta U HMCKAXKECHUS
nokasareyeld (UHAHCOBBIX OTYETOB, IIOCTOSIHHO UMEIIH MECTO, HO B
MOCJICAHUE JECATHICTHSI 3TO SBJICHUE MPHOOPENIO YIPOXKAIOUIUI
XapakTep, KaKk ¢ TOUYKU 3PEHHS ero MacTaboB, TaK U TOCIIEICTBUH.

AHnanus MPOBEICHHBIX pa3IUYHBIMU YYEHBIMU u
OpraHu3alMsIMU KCCIEIOBAHUM MO3BOJISIET BBIAEIUTDH JBE IPYIIIbI
Ccroco00B OOMaHa W MaHUMYJSIHA, KOTOPbIE MPEUMYIIECTBEHHO
3aBUCAT OT BHYTPEHHEW cpeabl MPEANpUsITHS U MOTEHUUATbHBIX
BO3MOXHOCTEN UCTIOJTHUTENEH.

K nepBoii rpynie MOXXHO OTHECTH JEUCTBUS, LEIBIO KOTOPBIX
SIBJISIETCSI COKPBITUE CJIEIOB COBEPIICHHBIX XWIIEHUH U HHBIX
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HUMYIIECTBEHHBIX MpecTyryieHuid. Ko BTopoil rpynne npuHaajiexar
JCHCTBHSI CBSI3aHHBIE C TIOJITOHKOM NaHHBIX (PMHAHCOBBIX OTYECTOB C
TakKMM pPacyeToM, 4YTOObI OHHM YJOBJICTBOPSUIH TOTPEOHOCTH
motpebureneld  (PUHAHCOBBIX OTYETOB. VCKaXeHHMS JAHHBIX
(PMHAHCOBBIX OTYETOB MOTYT HMETh MECTO KaK B pe3yJIbTaTe
HEMPABWILHBIX JaHHBIX MEPBUYHON MH(OpMAIMU, TaK M Ha 3Tare
TPYNIAPOBAHUS NAaHHBIX OYXTaJITePCKUX CYETOB W COCTaBIICHUS
(hMHAHCOBBIX OTYETOB.

Pe3ynprarhl MCCIEAOBaHUI TPOBEACHHBIX B  Pa3IHUYHBIX
CTpaHax IOKa3bIBalOT, YTO Clyyanm oOMaHa MMEIOT MECTO TOr[a,
€CIH eCTh Ha 3TO MOTHBHI M BO3MOXXHOCTH COBEpPIIEHUS
3agymaHHoro [3, ¢. 265].

AynuTophl M UWHBIC HCCIICIOBATENH, KOTOPHIC 3aHUMAIOTCS
AHAIIM30M XO3SIICTBEHHBIX MPECTYIUICHUH, 3HAIOT MHOTO MPHYUH
obMaHa. X puHATO BU3yaTH3UPOBATh C MIOMOIIBIO TPEYTOIBHAKA
oOMana. TpeyroibHUK OOMaHa COCTOMT M3 TPEX KOMIIOHCHTOB:
MOTHBbBI, BO3MOXHOCTU U OIIpaBAaHUA. MOTHBOM MOKET 6LITL
HEOOXOIUMOCTh YAOBJIETBOPEHUS JIMYHBIX MOTpeOHOCTEH. OTO
MOXET 6I>ITB JKCJIaHUEC JKUTH JIYUIIC, HCO6XOI[I/IMOCTL OIIaTUTD
cueTa WIA BEPHYTH KPEIUT, a3apTHBIE UTPBI, IIPECCUHT CO CTOPOHBI
CEMBH HITH OKPYKAIOMIEH CPEIbI.

Juist Toro 94TOOBI pAa0OTHUK MOT pPealu30BaTh CBOM HaMEPEHUs
HEOOXOJIMMBI OIpeieJicHHbIe yCnoBUs. He Kakaoe U0 MOXET
MMOXUTUTh JEHBIW WM MaTepUalbHbIE [EeHHOCTH. OHO [OJHKHO
MMETh K HHUM JIOCTYIl WJIM TPaBO BHIMOJHATE ONpeieiicHHbIE
x03siiicTBeHHbIe (DyHKIMU. KpoMe TOro, moynkHa OBITh HEUYETKas

perimamMeHTanus JeSTeNbHOCTH, XaJIaTHOCTH,
HEKBANH(UIMPOBAHHOE  YIIPABJICHHUE, HEYAOBJIECTBOPUTEIbHBIN
KOHTPOJIb,  HECOOJIIOJIEHHME  JTHYECKUX  HOPM  BBICIIUMHU

PYKOBOJUTEISIMU M TOMY MOJJOOHOE.

TperbMM KOMIIOHEHTOM OIIpaBJaHHE CBOMX JICHCTBUH,
BonbmmHCTBO M1l coBepIIaOMMX 00MaH CYUTAIOT ce0sl YeCTHBIMU
monpMu. CBoM  IeHCTBHS OHH  OOBACHSIOT  CJIOKHABIIHUMUCS
HeOIaronpuaATHBIME O0CTOSITENbCTBAMH, YTO OHU 3TO B3SUIH B JIOJT
WIA TE€M, YTO 3TO M HX COOCTBEHHOCTb. Takasi apryMmeHTauus
CBsI3aHa C XeJaHHeM paz0orareTb, 0cOOEHHO ecli paOOTHUK BUIUT
BO3MOXKHOCTh MMETH JO0XOJ 0e3 0coObIX Ha 3TO 3arpaTr. MoxeT
HUMETb MECTO YBEPEHHOCTb B TOM, YTO OH B COCTOSIHUM OOOWTH
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3aKOHBI MU H30€KaTh YTOJOBHOW OTBETCTBEHHOCTH.

Pe3ynbpTaThl  MHOTMX  HCCIIEIOBaHWN  IOKa3bIBAeT, YTO
(danpcudukanms NaHHBIX (PUHAHCOBBIX OTYCTOB MOXKET HMETh
MECTO B CIEIYIONINX CIy4asX:

1. Ecnmm BeneAcTBHE OMMOOYHOTO TIPOTHO3a CIIPOca Ha HOBOE
M3JIeNMe OKa3alloch, YTO €r0 pealin3alus HE JOCTUTria
3aIUTAHUPOBAHHBIX PE3YJIBTATOB, W  KalUTAJOBIOXKEHUS
MOTYT HE OKYITHThCS.

2. Eciin  w3-3a HecTaOWILHOTO (MHAHCOBOTO TOJIOKEHUS
MPENNpUsTUs, OAHKH OTKAa3bIBAIOTCS YACIUTH KPEIAUT Ha
MOJICPHU3AIIHNIO TTPOU3BO/ICTBA.

3. Eciin monoxeHue NpeAnpuUsATHs HA PhIHKE YXYAIIAeTCs, a
€ro PYKOBOJICTBO HE TepsSeT HAIEXKIbl Ha YIy4YlICHHUC
MOJIOKCHUS.

4. HepgoomleHKn  BIUSHUS ~ TIO0ANBHOH  KOHKYPEHIIWH,
OIIMOOYHOTO PEIICHHUs, KAaCAIOIIErOCsl CTPATeruy Pa3BUTHSI
MIPEANPUSITHS.

5. Xemanust mo00W [EHOW yaepaThCsl HA PYKOBOIAIICH
JOJDKHOCTH HJIM TOTBITKA MPOJEMOHCTPUPOBATh CBOE
MPEBOCXOJICTBO Ha/l KOHKYPEHTaMH.

6. HamepeHusi pykoBOAMTENEH MPEANPUITHS W aKIMOHEPOB
MPUOBUTBHO MPOJAATh CBOM AKIUHM WJIM TIOUCKA BBITOJHBIX

MIapTHEPOB.

7. Korna 3apaboTHas iara pyKoBoIUTENEH
HETNIOCPEACTBEHHO 3aBHUCUT OT Pe3yJbTaToB paboThI
TIPEeANPHUSTHS.

B HEKOTOpBIX Cilydasx afMUHHCTpAIMs TPESIIPUITHS MOKET
OBITh 3aMHTEPECOBaHA TOKa3aTh B ()UHAHCOBOH OTYETHOCTH, YTO
MOJIOKEHHE XYXKe, YeM B JICHCTBUTEIbHOCTH. Takoe sBICHHE HMEeT
MECTO TOIJa, €CId M0 KakuM Ju00 npuduHaM, (QUHAHCOBOE
MOJIOKECHUE HA TPEANPUIATHH PE3KO YIYUIIUIOCH MO CPABHEHHIO C
NpeABIIYIIMMHA TIEPUOAaMH MM TPOrHO3aMu. B omaceHum ToOro,
YTO TEMIbl Pa3BUTUS B OyIyIIEeM YMEHbBIIATCS, U 3TO MOXKET
BBI3BAaTh HENIOBOJILCTBO AaKIIMOHEPOB, aJMHUHHCTpAIUS CO3/aeT
CKpBITBIE pe3epBbl Ha Oyxymiee. MeHeKepbl MOTYT COBEPILUTH
o0OMaH, TOCKOJIbKY, Kak T[PaBWJIO, OHU HMEIOT BO3MOXKHOCTh
MaHHUIYJIUPOBaTh JIOKYMEHTAMH WM TPEICTABUTh  JIOKHYIO
¢duHaHCOBYIO HHpOpManuio [4, c. 1723].
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Ecnu npeanpusatue sBisieTcs MOHOIONKUCTOM Ha pBIHKE, a
LEHBl Ha TPOM3BOAMMYIO MPOAYKIHUIO WM OKa3blBAEMBIE YCIyTH
peryaupyer  TOCYAapCTBO, TO HMCKYCCTBEHHOE  yXY/IICHHE
(MHAHCOBOTO  IOJIOXKEHUS MOXXET OBITh  MPEIOrOM  AJIS
MOBBIILIEHUS LIEH U YCIIOKOCHUS TOTpeOnTeNeH.

Ilox Tem ke MpenIoroM MOXHO 3aMOPO3UTH 3apabOTHYIO
aTy paboTalomMM WM YBOJUTh 4YacTh paOOTHUKOB, a HX
(hyHKINH TTepeNIOKUTh Ha OCTABIINXCS PAOOTHHUKOB.

Ha nestenpHOCTs W (DUHAHCOBOE COCTOSIHUE MPEANIPUSTHS
OKa3bIBaeT BIMAHWME W BHemHHE ¢axTopel. [Ipexne Bcero 3To
9KOHOMMYECKOE IIOJIOKEHHE KOHKPETHOro peruoHa. Bo Bpems
HKOHOMHYECKOTO POCTa MOXKET MOBHIIATHCS CIPOC HA POIYKIIHIO,
YBEIIMUUBATECS TOBapooOOpOT M MpuObUIb, B 3TOT mepuon
HabJromaeTcs pocT LUEH U CTOMMOCTH NPEANPHUATHS. 3HAUUTEIBHOE
BIUSHUE  OKa3bplBalOT  mpedepeHIy  mokymareneit.  [lpu
YMEHBIIEHUH CIPOCa TOJIOKEHHE MOXKET PEe3KO YXYIIIUTHCS.
Cnpoc MOXET yMEHBIIUTHCS, €CIM Ha PHIHKE TMOSBUTCS Oolee
COBEpPLICHHOE M3MENINe WIN U3MEHUTCA MOJa.

Texnuueckne  (akTopsl  Takke  MOTYT  OKa3bIBaTh
CYIIECTBEHHOE BIUSHHUE HA CTAOMIBHOCTD MpeAnpusTus. Ha perake
MOXXET TIOSIBUTHCS HOBOE, Ooliee COBepIIeHHOe O0OpYIOBaHME,
TEXHOJIOTMYECKHE JIMHUM MM MPOU3BOIMMAs HPOIYKLIUS MOXKET
MOpaJIbHO yCTapeTh. B mocnepHue AecsaTHIeTHs TaKk CIyYHIIOCh €
Tesie()OHaAMH, KOMITBIOTEPAaMHU, TEJIEBU30PAMHU.

N3noxeHHbIe (PAKTOPBI MOTYT OKa3bIBaTh JIBOSIKOE BIMSHHUE Ha
npeanpustre. Oqau GakToOpsl MOTYT OKa3bIBaTh MOJOKHTEILHOE
BIIMSIHUE, a JIPyTHE, B TO )K€ caMOe€ BpeMs, YXYAIIATh MOJIOKEHHE
npeanpustys. s oeHKH BO3MOXKHOCTEH JajbHEHIIEro pa3BUTUs
NPENpUsITHs HEOOXOJMM aHAlM3 U OIEHKAa BIHSHHUS KaXJO0ro
(akropa.

Ilpu OTCYTCTBMM MM HEOOCTATOYHOCTH BHEIIHETO KOHTPOJIS
aJIMUHHUCTPALUsl MOXKET NpPEAHAMEPEHHO YXYALIHMTh (UHAHCOBOE
MOJIOKEHUE TIPEIPHUATHS B LEJAX YMEHBIIECHHUS] CTOUMOCTH aKIHi
U TOCIEAYIoUmeld WX CKYNKH WM HpeIHAMEPEHHOrO JIOBEICHHUS
NpeanpusIThs 10 OaHKpOTA.

B cnydae danbcudukaiuy GpUHAHCOBBIX OTUYETOB HMEET MECTO
HECKOJIbKO UHasi apryMeHTanus. OOBIYHO MOTHBaMHU SIBIISIFOTCS:

- TeCcHas B3aMMOCBA3b MEXAy 3apaboTHOW IUIaTOl U
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JNOCTUTHYTBIMH PE3YJIbTaTaMu;

- HEIOCTAaTOK (PMHAHCOBBIX CPE/ICTB M yrpo3a 0aHKpOTa;

- HepeaJIbHbIE TUIaHBL;

- OonblinMe HaASKIbl HHBECTUTOPOB, AaKIMOHEPOB U
[apTHEPOB.

BosMoxkHOCTh  (anbcupUKanuy JaHHBIX TOSBISETCS NPH
ciaboM  BHYTPEHHEM  KOHTpOJeE, 3allyTaHHOH  CTPYKType
NPEONpUsATHs, XapakTepa IesTeIbHOCTH, NPH KOTOPOH MOXKHO
CKPBITh COBEPILIEHHYIO MaHUITYJISLHIO.

OnpaBranueM  sBISIeTCAd  JKENaHWE  WMEThb  XOpOIlne
[IOKa3aTey, HEJOCTAaTOYHBIN KOHTPOJIb CO CTOPOHBI aKI[MOHEPOB,
OTCYTCTBHE YETKOM peryiaMeHTallui, UTHOPHPOBAHHUE PEe3yJIbTAaTOB
BHYTPEHHETO0 KOHTPOJISI U MpeAsiokeHull aynutopoB. OrpaHUYNTh
TaKyl0 BO3MOXXHOCTb MOXHO TOJIBKO IIyTEM CO3JaHHsl YETKOH
cucteMbl  (OpMUpPOBaHMS  IEPBUYHBIX  JAHHBIX, YyCHUJICHUS
BHYTPEHHET0 KOHTPOJIS M HaA30pa CO CTOPOHBI aKIMOHEPOB HaJ
JEeSITeTbHOCTBI0 MEHEIKEPOB.

Manunyasun nHpopManneii 00 aKTHBAX NPeANPUATHS.

Kaxnoe npeanpusariue B cBOMX (MHAHCOBBIX OTYETaX 005S3aHO
OTPa3HTh PEATBHYI) CTOMMOCTh OCHOBHBIX U OOOPOTHBIX CPEJICTB.
Ha ocHoBaHWM 3THX MoOKa3aTejed MOXHO CYJTUTh O BO3MOXXHOCTU
MPEANpPUSITHS TIOTaCUTh CBOW JIOJTOBble 00s3arenbcTBa. Huskas
CTOUMOCTh aKTHBOB U OTCYTCTBHE JICHET Ha CUETaX MPEANPHUITHS
YMEHBIIIACT J0Beprue OaHKOB, MAPTHEPOB M HHBIX CYOBEKTOB O
BO3MOXKHOCTH MIPEIITPUSTHS BBITOJIHUTh JIOTOBOPHBIE
00s3aTeNbCTBA.  JTO  MOXKET YCIOXKHHUTH  B3aUMOOTHOIICHUS
MPEANPHUITHS ¢ KPSTUTOPAMH M TPOJIABIIAMU ChIPbS H MaTepPHAJIOB.
[ocnennre MoryT mnoTpeOOBaTh MpeaBAPUTEIBHON OIUIATHI 32
MaTepHalbl, a 3TO MOXET elle OOoJbIIe OCIOXKHHUTh (PUHAHCOBOE
MOJIOXKEHUE TpeanpusaTus. [lo3ToMy TpEANpHUITHE, HCIONb3Ys
pas3NuYHbIC MAHUITYJISIIMN, MOXKET 3aBBICUTh CTOMMOCThH aKTHBOB.

Crnocobamu (ajbcuduKalMi JaHHBIX O CTOMMOCTH aKTHBOB
SIBIISTFOTCSL:

1. CTouMOCTh OCHOBHBIX CPEICTB MOXKET OBITh HCKaXKEHA, SCITH
NPEeANpUITHE HE YYUTHIBACT WJIM HENPABWIBHO YYHMTHIBACT
aMOPTHU3AI[MI0 OCHOBHBIX CPEJICTB. JTO HE TOJBKO CO37aeT
BHUJIUMOCTh 00Jiee BBICOKOW CTOMMOCTH OCHOBHBIX CPEJCTB, HO U B
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pe3yibTaTe 3TOI0 YMEHBIIACTCS Ce0SCTOMMOCTh MPOAYKIHMU H,
COOTBETCTBEHHO, YBEIMIUBACTCS TIPUOBLITH.

2. Tlpennpustus BpeMs OT BPEMEHH MPOBOAST PEMOHT HWIH
PEKOHCTPYKIIMIO ~ OCHOBHBIX  CpeJCTB. B  cooTBeTcTBHHM ¢
TpeOOBaHUSIMH MEXKIYHAPOIHBIX CTaHJIAPTOB ydYeTa, €CIU B
pe3yIbTaTe PEMOHTA UIIH PEKOHCTPYKIIUK OCHOBHBIX CPEJCTB ObLIH
VIIyYIIEHbl UX TEXHUUYECKHE JAHHBIC WU YJUIMHEH CPOK CITYXKOBI,
TO Ha CyMMY, 3aTpaucHHYI0 Ha PEMOHT WU PEKOHCTPYKIIHIO,
MOXET OBITh YyBEIWYEHAa CTOMMOCTh OCHOBHBIX CpeACTB. B
OCTAJIbHBIX CIIydasx, 3aTpaueHHas CyMMa JIOJDKHA ObITh CIIMCaHa Ha
TEKyIUe pacxobl. [10b3ysch 3TON BO3MOXHOCTBIO, MPEAIPUSATHE
MOJKET PETyJHPOBATH HE TOJNBKO CTOMMOCTh OCHOBHBIX CPEJCTB, HO
U ApyrHe mokaszarenu. Ecin HeoO0CHOBAaHHO yBEHYEHA CTOMMOCTh
OCHOBHBIX CPEJCTB, TO B OTYETHOM IIEPUOJIC, B KOTOPOM OBbLI
MPOBEJICH PEMOHT, OyJIeT 3aBBIIIICHA CTOMMOCTh OCHOBHBIX CPEJICTB
W TpuOBUIb, TaK Kak 3aTpaueHHas CyMMa OyIeT MO IexaTh
aMOPTH3AIMK B TEYEHHUE BCETO MEPHO/A IKCILTyaTalli OCHOBHOTO
Cpe/cTBa.

3. B HEKOTOPBIX CIIyyasXx OCHOBHBIE CPEICTBA JOJKHBI OBITH
nepeonieHenbl, llonbckue yuenole Kytepa M., Xomma A,
Cypasikoseka C. [5, ¢, 92-93], cunuTaroT, 4T0 CTOUMOCTh OCHOBHBIX
Cpe/ICTB HEOOXOMMO YTOUHHUTD B CITy4ae, CCIIH:

- B pe3ylbTaTe WHTEHCHBHOTO WCIIONB30BAHUSA OCHOBHBIX
CPE/ICTB UX CTOMMOCTb YMEHBIIIMJIACH OOJIbIIE, YEM 3TOTO MOXKHO
OBLIO OKHUIATH;,

- B OTYETHOM T[IEPHOJAE WIHM B OmwkaiieMm OyayrieMm
MPOM3OHAYT TEXHOJIOTHYECKHE, XO3SMCTBEHHBIE H3MEHEHMS WIIH
M3MEHHUTCS PBIHOYHAS KOHBIOHKTYpa, OYAyT MPUHATHl HOBBIC
MPaBOBEIE AKTHI WM TIOSBATCS WHBIE OOCTOSTEIBCTBA, KOTOPHIE
OK&KYT OTPHUIATENbHOE BIHMSIHHE HA CTOMMOCTH OCHOBHBIX
CPEJICTB;

- B (UMHAHCOBBIX OTYETaX MPEANPHUITHS yKa3aHa Oonee
BBICOKast CTOMMOCTH OCHOBHBIX CpEACTB 10 CPaBHEHWIO C
PBIHOYHOM UX CTOUMOCTHIO;

- OCHOBHOE CPEJCTBO YTPATHIIO CBOI CTOMMOCTH WM OBLIO
HCIIOPYEHO;

- B Ommkaiitrem OyaymieM IUIAHUPYETCS HE HCIONB30BaTh
OCHOBHBIX CPEJICTB;
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- UMEIOTCS 0OOCHOBAaHHBIE CBEICHHS O TOM, YTO PE3YJIBTAThI
JIESATEILHOCTH, KOTOPYIO TPOBOJMT TPEANPHATHE, HCIOIb3YsI
KOHKPETHBIE OCHOBHBIE CpEJICTBa, OyIyT TOpasio XykKe, YeM
IUIAaHUPOBAJIOC.

Ecim ke B TEpEYHCIIEHHBIX CiIydasX TPEANpPUSTHE HE
YTOYHSET CTOMMOCTH OCHOBHBIX CPEJICTB, TO HEIb3S1 CYMTATh, YTO
JaHHble 00 MX CTOMMOCTH, OTPaKCHHBIE B (DMHAHCOBBIX OTYETAX,
SIBJIFOTCS IOCTOBEPHBIMH.

[IpoGiiemMa OLICHKH B TEOPHH OyXTAITEPCKOrO ydyeTa SBISETCS
Haubosee TpyaHo paspemmmon [6, c¢. 108], mockombky
HEBO3MOXKHO pa3paboTaTh TaKWe CTaHIAPTHl y4eTa, B KOTOPBIX
Obut OBl MPEIYCMOTPEHBI BCE CHUTyallMd, C KOTOPBIMH
CTAJIKUBAIOTCS IPEAIIPUSITHSL.

Qanbcuukanuss JaHHBIX 0 [JA0X0JaX OT MPOJANKM H
ce0ecTOMMOCTH NPOAYKIMH

OT BeIUYHUHEBI AOXOJ0B MHOpeAnpuiaTusas OT IMPOAAXKH U
ce0eCcTOMMOCTH T'OTOBOM MPOAYKLHMH 3aBUCHUT pa3Mep MPHOBLIH.
HpI/IGI)UIB, KaK H3BCCTHO, MABJIMCTCA OJHHM HW3 KIHOYCBBIX
HoKazaTesel, 10 KOTOPBIM OLIEHHBAIOT (PUHAHCOBOE IOJIOKEHUE U
pe3yibTaThl AesTenbHOCTH mpennpusatus. [lostomy noxonsl ot
OpoAaXu U ceOEeCTOMMOCTh MPOAYKLUUH MOXKET OBITh OOBEKTOM
MaHHUIYJIAIWHU.

s Toro 4ToOBl MpEANpHUATHE MOTJIO NPU3HATH JOXOIBI OT
MPOAAXKH JOJKHBI OBITH HCIIOJIHEHBI HEKOTOPbIE TPEOOBAHMS:

- IPEAIPUATHE AOJDKHO NEpeaaTh NOKYIATENO CYLIECTBEHHBIN
PHUCK U I10JIb3Y, CBA3aHHYIO C IIPOJJaHHBIM TOBAapOM;

- peanpusiTHe OONbLIe HE PAacHOpsHKAeTCsl TOBApOM U €ro He
KOHTPOJIUPYET;

- I0JDKHA OBITH TOYHO OIpeJIeNIeHa CyMMa J0X0/1a OT HPOJAaXKH;

- Oonbluasi BEPOSITHOCTh TOrO, NpennpusiTHe OyIdeT HMETb
9KOHOMHUYECKYIO BBITOAY OT IPOJAXKH;

- BCE TIOHECEHHBbIE W BO3MOXHBIE OYAyIIUE PaCXOJbI,
CBSI3aHHBIE CO CAEJIKON, MOTYT OBITH TOYHO ONPE/ICICHBI.

Bpemenem mnpopmaxu sBIgE€TCI MOMEHT, KOIJa IpOJaBell
[IEPECTaeT KOHTPOJUPOBATH IIPOJIAHHOE M3JeNIUe, a IIOKYyNaTellb,
BMECTe C TIOKYNKOW TpWHMMaeT Ha ceds Bech pHCK.
CnenmduryeckuM NPU3HAKOM NPOJAKM SBISETCS NpPaBO Ha
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MOJIyYEHHE JICHET 3a MPOAAHHBIA TOBAP WIIN IOJIY4YCHHE JICHET.

YkazanHble TpeOoBaHUs HOCAT 00Kl Xapakrep. Ha npakTike
MOTYT HMEThb MECTO JIOTOJHHUTENBHBIE YCIOBHUS, OT HCIIOJIHEHUS
KOTOPBIX 3aBUCHUT Ipu3HaHWe (hakra mpojaku. Hemb3st npusHath
JIOXOJIOB OT MPOJIAXKH ECIIH:

- OHM 3aBUCAT OT TOrO0 MONYYWJI JIM 3a HUX JAEHBI'H
XO3SIICTBEHHBIH CYOBEKT, KOTOPBIH OCYIIECTBISIET MEPEIPOIaKy
TOBapoOB;

- [0 JIOTOBOPY C TMOKYIaTeJleM MpOAaHHOE OO0OpYyAOBaHHE
JOJKHBI OBITh CMOHTHPOBAHO;

- IO JOTOBOPY C IIOKYIATEJEeM, B HEKOTOPBIX CIyYasXx,
KYIUICHHBIE BEI[d MOTYT OBITh BO3BpAlLCHBI OOpaTHO MPOJABIY U
HET YBEPEHHOCTH TOM, YTO OHU HE OYAyT BO3BPAIICHBI.

Ha mpakTuke WMEIOT MECTO  pa3iW4HbIE  CIIOCOOBI
HEOOOCHOBAaHHOTO MPHU3HAHMA JOXOIOB OT MPOAaxH. X MOXKHO
pa3aenuTh Ha JIBe TPYMIbl. B mepBoM citydae 10X0ABI OT MPOJaku
PETUCTPUPYIOT, MAaHUITYIUPYS XO3SHCTBEHHBIMU omepanusamu. Bo
BTOPOM CIy4ae MMEET MECTO perucrpauusi JOXOAoB 0e3
JIOCTaTOYHOTr0 OcHOBaHMs. HampuMep, 1o 1oroBopy ¢ nokymnareiaem
MpEennpusITie JIOJDKHO OTTPY3UTh OMNpPEJIENeHHOE KOJINYECTBO
TOBapa, HO JIENAET 3TO PAHBIIE YCTAHOBICHHOIO CPOKA U HA CYETax
OyXraaTepcKoro ydera pPErucTpupyeT MAoXOX OT HPOJaXKH.
JlayibHeHmmi X0 COOBITHII MOXKET ObITh pa3inyHbiid. [lokynaresnn
MOXET MpUHATH TOBap. lorma perucrpauus noxoxa Oyxaer
obocHoBaHHOH. Ecnm mokymarens Bo3BpamiaeT oOpaTHO HE BO
BpeMs TPUCIAHHBIA TOBap, TO MPEINPUATHE MOXKET CKPBITh 3TOT
(dakT W BBICIATH TOBAp B CPOKHM YyKa3aHHbIE B JIOTOBOpe 0Oe3
JIOTIOJIHUTENIBHOTO TOKYMEHTHPOBaHMSL.

B mupe Ou3Heca M3BECTHHI CIIydau MPOAaXH C YCIOBHUEM HX
OTKyIia 00paTHO, CIycTsi onpeneneHnoe Bpems [7, c¢. 218]. Takyio
caenky odopmisior aByMmMsi gorosopamu. OIuH JOTOBOp Ha
MpoAaxy, a Ipyroil — Ha 0OpaTHyIO MOKYIKY. Perucrpanus goxona
npuobperaer QopManbHYI0O OCHOBY. [lokazaTenmu TEKyIIero
OTUETHOTO TIEPUOJIa CTAHOBATCS TaKWMH, KaKUMH JKEIAl0T HX
BUETH MOTPeOUTENH AaHHBIX (PMHAHCOBOM oTueTHOCTH. Ha camom
Jene, Takas CAENKa SBIAETCS TPEAOCTaBICHHWEM KpeauTa IO
3aJI0T, KAaKOBBIM SIBIIsieTCsl JOPMAJIbHO MPOaHHBIN TOBAp.

IIpn BBINOTHEHMH AOITOCPOUYHBIX JTOTOBOPOB, AOXOABI MOTYT
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OBITH TIPU3HAHBI B 3aBHUCHMOCTH OT 00BEMa BEITIOJHEHHBIX PaboT
WJIM TIOHECEHHBIX 3aTpat. HabmogaeTcs TeHACHIUS, P KOTOPOH B
Hayajie MPOCKTa MOJPSIYMK CKJIOHEH MOJYyYUTh OOJBIIYI0, YeM
MoJIaraeTcsi CyMMY JICHET U 3aBbIIIaeT 00bEM BBITOJHEHHBIX padoT.
Takasi MAHUMYJISAIUS OKa3bIBAET BIHMSHUE HE TOJBKO Ha BEIMUYUHY
JIOXOJIOB, HO M Ha MPUOBLIb U UHBIC IOKA3aTEIIH.

Perucrpamuro J0XOMOB OT TpoJaxu 0e3 JTOCTATOYHOTO
OCHOBaHUS TPOBOJSIT B HAJEXKJE, YTO B OymymeM OyIyT HMETh
MECTO  COOBITHs, OOOCHOBBIBAIOIIME TaKyl0  PETUCTPAIUIO.
JIOBOIBHO PacIpOCTPaHEHHBIMU CIIOCOOAMHU SIBIISICTCSI TPU3HAHUC
JOXOJaMU TIOJYYCHHBIX aBaHCOB HJHM KOTJIa Iepell KOHIIOM
OTYETHOT'O NEPUOJIa MOKYIATEIII0 BBICBLIAIOT CUET (PaKTypy, a cam
TOBap OTIPABJISAIOT YXKE B CICAYIOIIEM OTYETHOM Iepuone. B
JOKYMEHTaX COMPOBOXKAAIONIMX TOBAap MOXET ObITh YyKa3aHa
HeTpaBUIIbHAS J]aTa OTTPY3KH.

B momnbITke yBeNMUYUTH NPUOBLTH OT MPOJAKH MOTYT HUMETh
MECTO MaHUIIYJISIIUA CC6CCTOI/IMOCTI/I IMpOAaHHBIX I/I3IL€J’IHI7L
CebecToMMOCTh TIPOAYKIMU SIBIISCTCS OJHUM U3 BXKHEHUIIHX
nokazareneidi. OHa HEMOCPENCTBEHHO CBs3aHAa C MPHOBUIBIO U
oTpakaeT 3pPEKTUBHOCTD NEATSIBHOCTH TIPEIIPUITHS.

Ecmu  oxupaercss yxyillleHWe pe3ylbTaTOB JESITEIbHOCTH
OPENpUsITHs, TO MOXET HWMETh MECTO HCKYCCTBEHHOTO
YMCHBIICHUA CeGeCTOI/IMOCTI/I MpOAYKI KN u, TEM CaMBbIM,
YBEIUUCHHE pa3Mepa MNpPUOBUTH TMOJNYYCHHOW B pe3ynbTare ee
npofaxu.  PacnpocTpaHeHHBIMH  croco0aMH  YMEHBIICHHUS
ceO0ECTOMMOCTH  TMPOJIYKIUM  SIBJISFOTCSL: HE00OCHOBAHHOE
YMCHBIICHHUE CTOUMOCTHU HUCITIOJIB30BAHHBIX MarcpualosB,
OTPaXKCHUE B Yy4YeTe HEMPaBHIBLHOH CYMMBbI aMOPTH3AIMOHHBIX
OTYHCIICHUH, YMEHbBIIICHNE Ce0ECTOMMOCTH TPOJIAHHBIX U3JICIIUN 3a
YBEJIMYCHHS Ce0ECTOMMOCTH HE3aBEPIIICHHOTO MPOU3BOICTRA.

Qanbcupukanua  uHGopMamUM 0 320JKEHHOCTH
NnpeAnpuATUs

Ilpu cocraBneHnn (UHAHCOBBIX OTYETOB HPEANIPUSATHE
JOJDKHO TIPUAEPKHUBATBCS OAHOTO U3 BAXHEUIIMX MPUHIMIIOB
yuera, MpUHIUIa ocTopoxuoctH [8, c. 201].

Kpemutoper u mapTHepsl OONE3HEHHO pearupyroT, eciu
NpEeaNpUsITHE BO BpEeMs HE IOramaer 3aJ0JDKEHHOCTH, a
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YBEIUYCHHUE 3aJ0JDKCHHOCTH MPEIIPUSITHS SBISCTCS HETATHBHBIM
CUTHAJIOM MHBecTUTOpaM. lloaToMy ecim cymma 3aJ0JIKEHHOCTH
BO3pacTaeT 0 YPOBHA, KOTOPBI Ha4yMHAET  BBI3BIBATH
0eCIOKOICTBO, MPEANpPUSITAE MOXET NPUOCTHYTh K IIOTBITKE
COKpBITh ~ 4YacTh  3aJIOJDKCHHOCTH. MOXEeT HWMeThb  MEcTO
HeTpaBUIIbHAS KJaccupUKaIus 33JJ0JKEHHOCTH nyTeM
MIEPEKPBITHS KPEIUTOPCKOW W NEOMTOPCKOHN 3aM0KEHHOCTH. DTO
CTaBUT MPEINPHUITHAE B BBHITOJHOE MOJIOKEHHE, TAK KaK CO371aeTCsI
BUAMMOCTh HE TOJBKO TOTO, YTO Yy NPEANPHUITUS HMEETCS
HeOoubIIas KpeAUTOpCKas 3a10/DKeHHOCTh, HO M YTO TOKYMAaTeln
MPOAYKIMA W WHBIE JeOUTOpHI OBICTPO TOTAIIAIOT  CBOIO
3aJJ0JDKEHHOCTh. Eciy y TpeAnpusaTusi oTCyTCTBYIOT CpEICTBa Ha
TIOKPBHITHE JTEOUTOPCKON 3aJ0KEHHOCTH, U HET HCTOYHUKOB HX
MoTalieHus B OnmxaiiieM OyayleM, TO JPYrue XO3SHCTBEHHbBIC
CyOBEKTBI, KOTOpBIE CHAOXAIOT MPENNpHiATAE HEOOXOIUMBIMHU
MaTepHuajaMy, MOTYT MOTpeOOBaTh MpeaBapUTEIBHON OIIaThl 3a
MaTepuajbl, A 3TO MOXET eile OOJbIlle yCYT'yOHTh IOJIOKCHUE
npennpusitast. YToOsl N30eTHYTH MOI0OHOTO, IPENPHUATHAE B CBOUX
(PMHAHCOBBIX OTYETaX, YacTh TEKYIICH 3aJODKCHHOCTH MOXKET
OTPa3HTh KaK 3a0JDKEHHOCTh OYAYIIUX NEPHOIOB.

OnpenesicHHbIE MaHHUIYISAIMA MOTYT UMETh MECTO B KOHIIC
otdyetHoro mepuona. [Ipeanpusitue moa GopMaIbHBIM MPEATOrOM
MOKET BEPHYTh TNOCTABIIMKY TOJIYYEHHYIO cueT (akTypy, TeMm
caMbIM u30eracT HEOOXOJAMMOCTH OTPAXKCHUS ONpPEIeIICHHOM
CYMMBI 3310JKEHHOCTH. [locie BhISCHEHHS COBEPIICHHOTO, CYMMY,
YKa3aHHYI0 B CUET (PaKType OTpa)karoT Ha CYeTax OyXrajlTepCKOro
ydeTa B CIEAYIOIEM OTYETHOM TIEpHO/IE.

IIpusHaku o0Mana U HaMepeHHOr o 0aHKpOTa
NnpenpuATHs

Ha npaktuke uMe0T MecTo ciiyyad, Koja COOCTBEHHHKH HIIH
PYKOBOJMTENU MPEAIPUATHS HAMEPEHHO NOBOIST 1O COCTOSHUSA,
IpH KOTOPOM OHO TepsAeT IuaTexxecrnocoOHocTh. HamepeHHbIi
0aHKpPOT CBSI3aH C ONPEACICHHBIMH MAaHUMYJSIIUSAMH, KOTODBIE
MOXHO DPa3feNIUTh Ha CIEAYHOIIUE TCPYIIbl: MAHUITYJISALUU
aKTUBaMU  NPEONpUATHS, NeOMTOPCKOW W KPEAUTOPCKOM
3aJJ0JDKEHHOCTBIO, [iejlasi HEOOOCHOBaHHbIE 3allCH Ha cyeTax
OyXraaTepcKoro y4era 1 HEKOTOPBIMHU IPYTUMH CIIOCOOaMH.
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JloBOTBHO pacnpocTpaHEHHbIM crmocodom SIBIISICTCS
MIPUCBOCHUE AaKTHUBOB IMPEANPHUATUS HWIM HX HCIOJIb30BAaHUE B
JIMYHBIX TENSIX. DTO MOTYT OBITh TPAHCIIOPTHBIC CPEJICTBA, JKUJIBIC
U TIPOU3BOJICTBEHHBIE TOMEIIEHUS M WHbIE aKTUBBI. Pacxonpl Mo ux
COJEP)KAHUIO  TIOKPBIBAET  MpEeAnpuiTve.  MalluHbpl WA
000pyIOBaHUE MOXKET OBITh MPOJAHO, CIAHO B apeHIY, 10 HU3KOM
IIeHe WIH TepemaHo B 0e3BO3ME3NHOE IIOIH30BAHUE WHBIM
XO3SIICTBEHHBIM CYOBEKTaM, COOCTBEHHUKAMHU KOTOPBIX SIBISIOTCS
POACTBEHHUKU PYKOBOAUTENCH NPEAIPUITUS WU MOACTaBHBIC
JIHIIA.

Hepenko neHbru nepeyucisitoT APYTUM — XO3SHCTBEHHBIM
CyOBbEeKTaM 3a HEIOJIYYCHHBIC TOBAPHI MJIU 33 YCIYTH, BBITOJHEHUE
KOTOPBIX, CITYCTSl OMPEICICHHOE BPEMs, HEBO3MOXKHO MPOBEPUTh.
[IpenBuas GaHKPOT, MPEANPHUITAE MOXKET 3aBBICUTH TN 3aHU3UTH
CTOMMOCTE aKTHBOB. CTOMMOCTH AKTHBOB 3aBBIIAIOT C IICIIBIO
MOJIYdCHHS] KpeIuTa WIM MOANMUCAHUS BBITOJHOTO JOTOBOPA C
MapTHEpaMH ©  3aHWKAIOT, €CJIM MEHEIDKEPHl IUIAaHUPYIOT
MPHOOPECTH aKTHBHI MIIM MX YaCTh TI0 HU3KOH IIeHE.

PacnipocTpaHeHHBIM  CIIOCOOOM — MaHMITYJIALUAN  SBJISIOTCS
rapaHTHM  BO3BpallleHHWs  OaHKOBCKOTO  KpeauTa  APYyTUMHU
XO3SIICTBEHHBIMH CYOBEKTAMH I Jlake (U3NUSCKUMH JIHIIAMHU.
[locrneanre He BO3BpANIAlOT MOJYYEHHOTO KpeauTa, U OaHKH ero
CyMMY B3BICKHBAIOT M3 TIPEIIPHUSITHSL.

Hemoro pexe MMEOT MECTO MaHHUITYJSIUN NEOUTOPCKOW U
KPEIUTOPCKOH  3a/0OJDKEHHOCThIO. Moxer OBITh  3aBbINIEHA
JNeOUTOpCKas 3aJ0JDKCHHOCTh, WJIM B ydeTe M (DMHAHCOBOH
OTYETHOCTH  OTpaKeHa Oe3HaJexkHass  3aJ0/DKEHHOCTh  WJIU
3aI0JDKEHHOCTh, CpPOKM MOralleHHsl KOTOPOM MCTEKIH, a
NpeANpUiATHE HEe MPUHUIO HUKAKUX MEp IO €€ B3bICKaHUI0. MoXeT
MMETb MECTO MEPEUNCICHIE KPYITHBIX CYMM JICHET TOJ MPEIIOTOM
ABAaHCOB 32 TOBAaphl HWJU YCIYIM  HEIUIATeKECIOCOOHBIM
MIPENTIPUSITHSM, KOTOPBIE BCKOPE OOBSBISIOT O CBOEM OaHKPOTE.

MHorpa Ha mpeanpusTUd BeIyT TaK Ha3bIBaeMbId JBOHHOMN
y4eT, NpU KOTOPOM B OQUIMAIBLHOM YY€Te pPETUCTPUPYIOT
oOMaHHBIE XO3SIICTBEHHBIC ONIEpaIliy, a B HEO(PHUIIMATBHOM yUeTe -
peanbHBbIC XO3SMCTBCHHBIC ONEPAIINH, B TOM YHCIE U T€, KOTOPHIC
HE UMEIOT IOKyMEHTAIBHOTO TTOATBEPKACHHUS.

MoxeT UMeTb MECTO COBEpILICHHUE XO3SICTBEHHBIX OIlepanuil
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JUIICHHBIX DSKOHOMHYECKON Jsoruku. Hampumep, mnpennpustie
MOKYTAeT aKIUU UHOTO XO3SHCTBEHHOTO CYOhEKTa MO 3aBBIICHHON
B HECKOJBKO WM HECKOJBKO NECATKOB pa3 1ieHe. [locnme 3toro
MPEIIpUsITHE CTaHOBHTCS HETIATEKECTTOCOOHBIM u
00aHKPOYMBACTCS.

Bce mepedncieHHbIE COCOOBI MAaHUMYJSIUN HMEIOT OIHY
o6yt gepty. OHH HE TPUHOCAT MPEANPUATHIO HUKAKOH TOJB3bI
WM SIBJISTFOTCS] YOBITOYHBIMHU.

MocnencTBuss  MaHMMyJsiUMM  JAHHBIMM  y4eTa U
¢uHaHCOBBIX 0TYETOB

Ha ocHoBe naHHBIX (UHAHCOBBIX OTYETOB MPHHUMAIOT
pa3nuYHbIe yIpaBleHYecKHe, (PUHAHCOBBIE M WHBECTHIIMOHHBIC
pemenns. [losToMy K JqOCTOBEpHOCTH JaHHBIX (PHHAHCOBOU
OTYETHOCTH MPENBSIBISIIOTCS 0COOBIC TpeOOBaHUSI.

OT IOCTOBEPHOCTH (PMHAHCOBBIX OTYECTOB BO MHOI'OM 3aBHUCHUT
CTaOMIBHOCTh PAa3BUTHUSl MPEANPUSATHH, OTpacieil Xo3sicTBa H
JaKe LENbIX 3KOHOMHYECKHX PernoHoB. IlosaTomMy moxymeHTHpYs
JeSITeNBHOCTh TPEANPHUITHS W ero (UHAHCOBOE COCTOSHHE,
CIIeZlyeT PyKOBOACTBOBATHCS KpUTEPHsIMHU Tipo3paunoctH [9, ¢.70].

Ha mnpaktuke OOBOJBHO YacThl CiIydyal HENPAaBUIBHOTO
OTpakeHHs1 B (MHAHCOBOM OTYETHOCTH TOJIOXKEHHS M€l Ha
npeanpustuy. Co3laHue BHIUMOCTH ONaronoiydusi Ha MEpPBBIX
nopax MOXET [aTh IOJIOXKUTENbHbIE pe3ynbTaTbl. OmHAKo, Kak
orMmeuaeT nosbckuil yuenold K. HInelaep, B NpoaomKUTENbHOR
MEePCIIEKTHBE 3TO JIaeT MPOTHBOMOIOXKHBIN 3 ekt [3, c. 274].

HccnenoBanusi, TpoOBeACHHBIE, B  pa3IM4YHBIX CTpaHax
MOKa3bIBAIOT, YTO KOJMYECTBO M MAaciuTaObl pa3jIMYHOrO poja
oOMaHa He TOJBKO HE YMEHbIIAaeTcs, Ho, Hao0oporT,
YBEIMYUBACTCSI.

Pesynbrarhl  ucclenoBaHUN  IPOBEIEHHBIX  Acconuanueit
cepTHU(GUIMPOBAHHBIX HcCeoBaTeneit odbMana (Association of
Certified Fraud Examiners) cBumeTeabCTBYIOT O  OOJBIINX
MacmTadax 370ynoTpeOJIeHHul M OrpoMHBIX pasMmepax yuiepoa,
CBSI3aHHBIX C  Ppa3IMYHOTO  pojAa  3JIOYNOTPEOJCHUSMH U
banbcudukanuenn yuernoir wundpopmarmu [10]. B otuere o
pe3ynbTaTax HCCienoBaHus MmpoBeneHHoro B 114 crpanax mupa B
2016 romy OTMEYEHO, YTO CpeAHHH ymepd B KaXKIOM Cclydae
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coctaisier 150 ThIC. oIapoB, a B crpaHax Boctounoii EBporbl u
Cpenneii Azun — 200 ThIC. AOMIApOB HA KaXKIbIH ciaydaid. [loTepu B
pe3ysbTaTe MaHUIYJISIIUH (UHAHCOBOM OTUYETHOCTU cocTaBuin 975
TBIC. TOJIAPOB B KaxkaoM cirydae [11].

ITo yrBepxaeHuto mpodeccopa ynusepcutera Brigham Young
C. AnpOpexta 3TO NPHBEIO K TOMY, YTO MHOTHE HHBECTUTOPHI
yTpaTwin AoBepue K (UHAHCOBOW OTUETHOCTH WM COOOIICHUSM
koprioparuii  [12]. C apyroii CTOpOHBI TakoW XOA COOBITHIA
BBI3BIBACT MOBBIIICHHBIN MHTEPEC K MPOBEACHHUIO MCCIICIOBaHUI C
LENTbI0 Pa3pabOTKH Mep IO MX MPEJOTBPALICHUIO.

Crnoco0bl o0ecrnieyeHUs] JOCTOBEPHOCTH JAHHBIX y4YeTa W
(pMHAHCOBBIX 0TYETOB

Kaxnoe npennpusiTie YHUKaJIbHO KaK 10 CTPYKTYpE, TaK U IO
BHYTPEHHHUM W BHELIHUM CBSI3AM, XapakTepy yIpaBICHUS U
JeSITENIBHOCTH, TI03TOMY OTCYTCTBYET YHHBEpCAlbHAsi CHUCTEMa
npeBeHIH oOMaHa 1 MaHUITy K. OTHAKO UMEIOT MECTO o0IIHe
MPUHLMIIBL, COOMIOICHUE KOTOPIX 3HAYNTEbHO OTPAaHUYUTh TAaKUe
BO3MOXHOCTH. CaMbIM Ba)KHBIM SIBJISIETCSI COOJIIOJICHHE 3aKOHOB,
WHBIX TPABUJI U JIOCTOBEPHOE OTPAXKEHHE B JOKYMEHTaX, JaHHBIX O
XO3AHCTBEHHBIX ONEPaLUIX U COOBITUSX.

JlocToBEpHOCTh MEPBUYHBIX JAHHBIX TECHO CBSI3aHA C YYETHOH
MOJIUTUKON M BHYTPEHHHM KOHTpOJEM B MecTaX (OPMHUpPOBAHHUS
910l nHpopManmu. HekoTopbie aBTOPBI CUUTAIOT, YTO MPABUIIbHBIN
BBIOOp M BHEIPEHHE YYETHOW MOJUTHUKU MO3BOJIAET MPEICTABUTH
HAJISKHYIO, COIMOCTaBUMYI0 M TONHY uHbopmanmoo [13].
Ilonbckass yuenas Kapmanbcka 3amady yY4YeTHOM MOJUTHKHU
MOHUMAeT KaK COACUCTBHE B pealu3alyd KOHLENIHUH BEPHOTO
obpasa B CIOKHOM M MOCTOSHHO W3MEHSomIeics obcranoske [14,
c. 189].

YcneumHoe BHEAPEHHE YYETHOH MHONMMTHKH U 3()(EKTUBHBIHI
BHYTPEHHHH KOHTPOJb 3aBHUCUT OT YETKOrO0 pa3rpaHuyeHUs
(yHKIMA, 00s13aHHOCTEN M TpaB KakJIOT0 pabOTHUKA, KOTOPOMY
MOPYYEHO BHINOJHEHWE OMNPEAETICHHOIO 3aJaHUsl, CBSI3aHHOTO C
MPOBEIEHNEM KOHTPOJIBHBIX NPOLEAYp. 3ajaHue, MOCTABICHHOE
nepes; KaXIbIM HCIOTHHUTENIEM JIOJDKHO OBITh SICHBIM, JIOTHYHBIM U
COTJIACOBAaHHBIM c MOPYYCHHBIMHU 00513aHHOCTSAMH u
MpeNoCTaBIeHHBIMU NpaBaMu. HUKOMY He MOXeT OBITh MOPYyYEHO
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MPOBEJICHUE XO34MCTBEHHBIX ONEpaluid OT Hadajla M JO KOHIA.
Ocoboe 3HaueHWe WMeeT pasrpaHuueHHe (PYHKIMH TpU MOKYIKE
TOBApOB, WX Y4YeTy MW OIJlaTeé 3a HUX; MpOoAaXke TOBAPOB H
MOJyYEeHUHN ICHEr, IOJIyuYeHUH IeHer M ux ydery. Ho 310 He
rapaHTUpyeT JOCTOBEPHOCTH (PMHAHCOBOW MHGOPMAINM, TaK Kak
oOMaH MOXeT OBITh COBEpUIEH MyTEeM CroBopa MEXKAy
MeHeKepaMH, UCIIOTHUTEIAMH WM TPETHUMH Jiniiamu [4, ¢. 1723]
Kaxnas nesTenbHOCTh MNOJKHA OBITH pErjJaMEHTHpPOBaHA U
YCTAHOBJICHBI KPUTEPHUU €€ OLICHKH.

Kontpons Han coOmioeHHEM YCTAHOBJICHHBIX MPaBHII
OCYILECTBISIETCS. HECKOJBKUMM 3BEHBSIMHU. llepBHUHBIM 3BEHOM
SIBIIACTCS BHYTPUXO031MCTBEHHBIN KOHTPOJIb.
BHYTpUXO03s1ICTBEHHBIH KOHTPOJIb SBJISIETCSI BAXKHBIM MEXaHU3MOM
obOecriedeHusi CTPOro COOMIOACHHUS TMPOLEAYp, CTaHIAPTOB U
nouTHKK KoMmauuu [15, ¢. 65]. BHyTpHx03siCTBEHHBIN KOHTPOJIb
OCYIIECTBJISIIOT JIMI@, KOTOPHIM TIOPYYEHO CaHKIIMOHUpPOBaHHE
XO3SIICTBEHHBIX OIEepalnuii U ImpoBepka HUX mpoBeaeHus. OcHOBOM
m000r0 BHUAA KOHTPOJIA SIBJISIETCS COIIOCTaBJIEHHME HOPMAaTHBHBIX
TpeOoBaHuii U (akTtuueckoro coctosHuA. [loatomy ocoboe
3HAYeHHWE HMMEET NpaBWIbHAS periamMeHTalnusi KOHTPOJIHPYEeMOH
NeSITeIbHOCTH.

B noBcenHeBHOW [eATENBHOCTH BHYTPEHHUH KOHTPOJb
BBITIOJTHSIET CIIEAYIOMNE QPYHKIHH:

1. ObGecneunBaer IOCTOBEPHOCTh JaHHBIX. PykoBOACTBO
OPEeOnpUsITHS  NPUHUMAET pEIIeHHsT 10 BCEM  BOIpPOCaM
nesitennbHOCTH. OHO JIOJDKHO UMETH JIOCTOBEPHYIO MWHPOPMAIHIO O
MOJIOKEHUU JIe B KaXIOM CErMEHTE W Ha KaXIOM YypOBHE
nesitenbHOCTH, OmuOouHbIe NaHHBIE WM WX OTCYTCTBHE MOXKET
CTaTh NPUYMHOW HEpaIMOHAJbHBIX, & HMHOT/Ia W Hepa3yMHBIX
YIPABJICHYECKUX pemeHuil. [loaToMy BHYTpEHHUH KOHTpPOJb
JOJDKeH o0ecreuuTh, 4YTOoObI Jr00as wHopMmarnms Obuta OBl
00BEKTUBHON 1 Oec CTOPOHHEH.

2. ObecrieyrBaeT COXPaHHOCTD IIECHHOCTEH U JIOKYMEHTOB.

3. CnocobctByeT 100pOCOBECTHOMY WCIIOJHEHHIO CBOUX
oOs3aHHOCTEH paboTHMKamu npeanpuarus. Cam QakT Hamuuus
BHYTPEHHETO KOHTPOJISA SIBIETCS CTUMYJIOM JTIOOPOCOBECTHOTO
WCTIONTHEHUSI 00SI3aHHOCTE!.

4. CnocoOcTByeT TOBBILICHUIO 3(PQPEKTUBHOCTH  TpyJa.
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BHyTpeHHuIl KOHTpPOJb TMPHU3BAaH BBISBIATH Clydaud IIJIOXOU
OpraHu3aluu TpyzAa, DyOnupoBaHus, HEpaIMOHaAIBLHOTO
HCTIOJIb30BaHUSI PECYPCOB.

5. CmocoGCcTByeT BHEIPEHHIO HAMEYEHHOW CTpaTerww.
BryTpeHHMIT KOHTPOIH CIOCOOCTBYET TOMY, YTOOBI Bce pabOTHHKHU
BBITIOTHSITA HaMCUYCHHBIC MPOLEyPHI u coOmoganu
yCTaHOBIICHHBIN mopsimok. [16, ¢.85-86].

HemanoBaxusiM  ¢dakTopoM  sABISETCS  ONTHMAaIBHOCTH
perinaMeHTanuy 1 KOHTpois. [Ipu HemocTaTke periaMeHTalud U
KOHTPOJIsI BO3pAcTaeT BO3MOXHOCTH 3JI0YMOTpeONeHni 1 oOMaHa.
Wznumiaas pernmaMeHTanyst W KOHTPOIb MOXET YCIOXKHUTH
CUCTCMY YIpaBJICHUSA, MNOCKOJIbKY HCIIOJIHHUTECIIN 6y2:[YT JINIICHBbI
BO3MOXHOCTH JICHCTBOBATh MO OOCTOSTEIBCTBAM.

Hanmume  BHyTpeHHEro  KOHTpPOJS  HE  TapaHTHPYET
COXPaHHOCTH W  pAlMOHAIBHOTO  WCIIOJNI30BaHUS  aKTHUBOB
npennpustus. Jiobas cucrema KOHTponsi 0e€3  JOIDKHOTO
MPUCMOTpPa, UMEET TeHICHIUIO paznaza. Kpome Toro, naxke mpu
YeTKOM  pacmpeneneHur  (QyHKIWHA  UCTIOJTHHUTENH  MOTYT
HCIIPABUWJIBHO MOHATH CBOU O65[3aHHOCTI/I NI MOXET UMETh MECTO
CTOBOD JIUILI, KOTOPBIE YYACTBYIOT MPHU MPOBEICHUU OIPEICIEHHON
XO035ICTBEHHOH Ollepaluu.

Ha kpymHBIX TpennpuaTusx MOXeT ObITh TOJpa3JeieHre
BHYTPEHHETO  ayauTa. BHYTpeHHMIl  ayIUT  OCYILECTBIISET
HaOmo/ieHNe 3a (YHKIMOHUPOBAHHUEM BHYTPEHHETO KOHTPOIIS.
Hanwuue BHYTpeHHEro ayauTa IO3BOJISIET OOECIEYUTh YETKOE
(YHKIIMOHUPOBAHNE BHYTPUXO3SMCTBEHHOTO KOHTPOJISL.

3akiouenne

XapakTepHOM  4EpTOHM  COBPEMEHHBIX  CBSI3EH  MEXIY
XO3AHCTBEHHBIMU CYOBEKTaMHU SIBJISIETCSI CBOOOIHOE TEpeMEIleHHE
KaluTasa, TOBapoB U pabouelt cuibl. Takue ycnoBHs OKa3bIBAIOT Ha
NPENNpUsITHS  PAa3HOCTOPOHHEE  BIMSHHME. Y BEIMYMBACTCS
BO3MOXKHOCTH PacIIMPEHHs KOOTIEPATHBHBIX CBS3€, MPHOOpeTEeHNUs
N0OpOKaYeCTBEHHOT'O CHIPbS M MaTEPUAJIOB IO ONTUMAILHON LIEHE,
pacipeHus ppIHKOB cOBITa MIPOU3BEAEHHON NpoayKunu. Bmecte ¢
TEM yBEJIWYHMBAETCS PHUCK OAaHKpPOTa M3-32 HEMPABWIBHOM OIEHKH
peobiagaroIyX TeHASHIMNA Ha PHIHKE, TOBEEHHUS KOHKYPEHTOB U
[IapTHEPOB.
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B pe3ynbraTe TEXHHMUYECKOIO M TEXHOJIOIMYECKOro Iporpecca
Ha pBIHKE MOTYT TOSIBUTBCS OOJee COBEpIICHHBIE W3/ACIHS,
W3MEHHUTHCS KOHBIOHKTYPa PHIHKA M MpedepeHIH MOKynaTeIeH.
3HaYUTeNbHBIH  ymepd  HPEANpPHUATHI0O  MOTYT  NPUYUHHUTH
HEHAJeKHBIE TAPTHEPHIL.

JlroObie ympaBieHYECKHE PEIICHHs] MPUHUMAIOT HA OCHOBaHUH
JAHHBIX OyXTajTepcKoro ydera v (PMHAHCOBBIX OoT4eTOB. IloaTomy
UX IOCTOBEPHOCTH UMEET 0C000€ 3HaUCHHE, KaK JUIS MPEIIpUITHS,
TaK ¥ JUI1 NapTHEPOB, 0AaHKOB, HHBECTUTOPOB.

B nocnennue gecatuneTrs Bce OOBIINKN pa3Max MpruoOpeTaroT
Cllydad TpeAHAMEPEeHHOTO oOMaHa u (anbCU(PUKANUK JTAHHBIX
OyXTranTepcKoro y4dera U (PHHAHCOBBIX OTYETOB, C TAKUM PacdeToM,
9TOOBl TaM NpEACTABICHHBIC JIAHHBIC YAOBJIETBOPSUIM HHTEPECHI
BHEITHHUX NOTpeouTeneii madopMannm.

Takue MaHUIYJISOUA MOTYT UMETh MECTO IPU y4yeTe aKTHBOB
MOPENpUsIThs, JaHHBIX O JOXOAaX OT MPOJAXHU M ceOEeCTOMMOCTH
MPOAYKIMH, 1eOUTOPCKON B KPEIUTOPCKOH 33 J0PKEHHOCTH.

Ecnn mpennpusTHe HaMEpeHO NOAJNEPKHUBATH NapTHEPCKHE
CBSI3U C JPYTHMH XO3SHCTBEHHBIMH CYOBEKTAMH WJIH JeNaTh
KalMTaJIOBIOXKEHHsI, IIEJIeCO00pa3HO OICHUTh UX (PUHAHCOBOE
COCTOSIHME M MOJOXeHue Ha pbiHKe. Ilpexne Bcero, HeoOxoaumo
yOeauTeCsi B JOCTOBEPHOCTH JaHHBIX, KOTOpPBIE MOTYT OBITh
MOJIOKEHBI B OCHOBY Takux peuleHuil. J{oCTOBEpHOCTH
nHGOpPMAaLIMK, NPEACTABICHHON B (DMHAHCOBBIX OTYETAaX M HMHBIX
HUCTOYHUKAX OLICEHUBAIOT IIyTEM COIOCTABJIECHHUS Ppa3IMYHbBIX
[I0Ka3aTelIed, W3y4EHUsT YYETHOW TIOJUTUKM UM BHYTPEHHETO
KOHTPOJISI HA/I OCHOBHBIMU XO35IICTBEHHBIMH OTIEPAIIUSIMH.
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3.7. ACHIEVEMENTS AND CHALLENGES OF
LITHUANIAN ECONOMY

Although Lithuania started the transition to market economy later
than some other Eastern European countries, its business
environment is one of most liberal not only in the EU but also in
the world. However, attractive business environment does not
necessary bring quick and easy results. Lithuania is behind most
other EU countries in attracting FDI or securing high wages and
salaries. A research has been done to identify the achievements of
Lithuanian economy, the reasons of drawbacks and main
prospective challenges. The conclusions drawn are based on
statistical analysis of Lithuanian economy and a comparison to
other countries.

Introduction

Lithuania is a member of the European Union since 2004 and a
part of euro zone since 2015. Lithuania is a small country with
population of 2.85 million in 2016. By IMF standards since 2015
Lithuania is classified as an advanced economy. GDP per capita
in constant dollars in PPP terms in Lithuania in 2015 reached an
all time high of 26 403 USD when in 1990 it had a record low
level of 8 862 USD. Existing GDP per capita is still far from EU
average of 35 605 USD but exceeds that in Hungary (24 718
USD), Greece (24 535 USD), Poland (24 952 USD), Latvia (22
759 USD) or Ukraine (7 457 USD).

Lithuania ranked 37" out of 187 countries in Human
Development Index 2015, thus being one of the countries with
«very high human development». Among the member states that
joined the EU in 2004, only few countries are above Lithuania in
this ranking, namely, Slovenia (25"), Czech Republic (28"),
Estonia (30™) and some others. The main reason why Lithuanian
rank is not higher is a low life expectancy (73.5). However, the
economic growth since economic crisis is very unstable and some
negative trends are more and more evident. Such situation
suggests that Lithuania got stuck in the middle income trap.
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Transition experiences: Lithuania and neighboring countries

The transition from planning to market economy which started after
collapse of the Soviet Union was a serious challenge for all
countries which took part in this process. The analysis based on
such macroeconomic indicators as a gross national income (GNI)
and a national wealth demonstrates interesting peculiarities of
transition process in some of former Soviet Union and Eastern
European countries. GNI features results of country’s annual
performance and national wealth indicator demonstrates country’s
total value of wealth possessed by the country at particular time
point. Net wealth is calculated as gross assets minus liabilities.
Because it is a monetary indicator therefore the size of a genuine
wealth indicator is affected by real estate prices, stock market, as
well as human and social capital, exchange rates etc®.

According to World Bank’s national wealth estimation
methodology a national wealth takes very broad definition and is
embodied not only in natural capital (land, minerals, etc.) or
produced assets but also in social capital with human resources
playin7g a principal role encouraging investments in education and
health’.

® Anielski, M. (2007) Genuine Wealth Accounting: Measuring the
Sustainability of Comunities. Anielski Management Inc. Edmonton;

Time to Start Measuring Genuine Wealth (2012). http://www.anielski.
com/time-genuine-wealth/

" The Changing Wealth of Nations: Measuring Sustainable Development
in the New Millenium (2011). The World Bank. Washington, DC.
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Table 1. National income and reproducible tangible wealth,
1988

National Reproducible | Wealth/ | NI, %, RTW,

income tangible national | Ukraine | %o,

(ND*, wealth income | =100 Ukraine

thousand | (RTW)** =100

rubles, thousand

per capita | rubles, per

capita

Russia 2,615 17,0 6,5 132 136
Ukraine 1,982 12,5 6,31 100 100
Belarus 2,569 14,5 5,64 130 116
Lithuania 2,412 15,6 6,47 122 125
Latvia 2,612 16,5 6,32 132 132
Estonia 2,606 19,1 7,33 131 153

Sources: *R. J. Kaiser. The Geography of Nationalism in Russia and
USSR. Princeton University Press. Princeton, New Jersey. 1994,

** L. I. Nesterov. National Wealth Estimation in the USSR and the
Russian Federation. Europe — Asia Studies, vol.49, No. 8, 1997.

The statistical analysis based on GNI and national wealth
indicators (table 1) revealed that at the end of nineties of last
century the differences among former Soviet Union countries were
not very large, although it should be emphasised that Ukraine had a
slightly weaker (around 30%) start position in comparison to Baltic
States or Russia.

According to data of World Bank, due to rather weak economic
development since independence the lag between Ukraine and
Baltic States dramatically increased — in total wealth to more the 4
times in 2005, and in GNI — around 5 times in 2015. In 2015, if to
take Ukraine for 100, GNI per capita in Estonia was near 7 times
higher, in Latvia and Lithuania — near 6 times higher. In more
developed countries the part of tangible capital comprises the
biggest share of national wealth when in less developed countries
this share tends to be lower. It is also evident that countries which
launched radical reforms earlier achieved better results — their
wealth per capita and GDP growth rates are higher. Analysis also
disclosed that the size of national wealth to large extent also
depends on peculiarities of country’s political and legal system.
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Table 2. Wealth and GNI per capita in some transition
countries, 2000-2015, US$

Total GNI, Atlas method **
wealth*
2000 | 2005 | 2000 | 2005 | 2010 | 2015 2015
compare
to 2000,
%

Belarus 34,58 47,79 1,38 2,82 5,99 6,46 468

Bulgaria 46,89 63,99| 1,66/ 3,76/ 6,91 7,22 435

Estonia - -| 4,15 9,71| 14,54 18,36 442

Latvia 75,57 121,27 3,31 7,35| 12,62| 14,98 452

Lithuania 93,44| 132,92 - 76| 12,43| 14,94 429***

Poland 113,35/ 135,94 4,67 7,3 12,73| 13,34 286

Romania 61,64 80,91 1,72 393 8,59 9,5 552

Russia 52,21 73,17 1,71 4,45| 9,98 11,45 670

Ukraine 19,69 29,32 0,7 1,54 299 2,64 377

Source: *The Changing Wealth of Nations: Measuring Sustainable
Development in the New Millenium. 2011. Washington. The World Bank,
2012, http://ssuu.com/world.bank.publications/docs/9780821384886,
**GNI per capita, Atlas method (current US$))
http://data.worldbank.org/indicator/NY.GNP.PCAP.CD?locations=UA
***GDP

Results of transitional period confirm that the development of
Baltic States is most distinguished in comparison to other states of
the former Soviet Union. Despite economic crisis, the gap did not
contract indicating that the Baltic States selected the right economic
model including EU membership. In comparison, we see that
Ukrainian model without radical economic reforms brought rather
modest economic results.

The gap between Ukraine and other countries in the region is
seen in figures 1 and 2. The highest difference is in GNI per capita
indicator which demonstrates relatively worse results of economic
transition period while the gap in wealth per capita smaller.

Transition from centralised to market economy process
encompasses first of all political changes and only then economic
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Fig. 1. Total wealth per capita in some countries, 2005, Ukraine
- 100

and social changes reappraising not only economic but also moral
values. Only privatisation reveals the real market price of assets
which in some cases can differ several times in comparison to
balance value. At the same time production assets might be lost
during short time or become worthless if assets would be
transferred to ownership of incompetent people or in the case of
lack of investments. The national wealth could lose its value in
result of privatisation mistakes, reforms, corruption, legal issues
etc. When wealth consists of obsolete equipment or is underused
the real national wealth is lower than it is in company books.

If to assess the application of economic potential of countries
with GNI per capita indicator we see rather large difference — the
Baltic States and Poland are ahead and the gap is increasing.

Although natural capital comprises the largest share of wealth
in most of countries this share is smaller in less developed
countries.
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Fig. 2. GNI per capita in some countries, 2005-2015, Ukraine —
100

As table 3 shows, during the period between 2000 to 2010 GNI
was growing fast in all countries. However, after economic crisis
GNI growth rates are lower in all countries. To large extent the
growth rates depend on how efficiently national wealth is used.
Table 3 demonstrates that application of national wealth in the
countries improved. If in 2000 in Ukraine one unit of GNI was
produced with 28.13 units of wealth, in 2005 only with 19 units.
Table 3 demonstrated that more advanced countries use less wealth
to produce a certain amount of GNI (example of Latvia). The
country which uses the smallest amount of wealth to produce one
unit of GNI is using its wealth in most efficient way.
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Table 3. Wealth and GNI ratio and changes in some transition
countries, 2000-2015

Wealth/GNI  |Wealth GNI growth
growth
2000 2005 2000 - {2000 - 2005- |2010 -
2005 2005 2010 (2015
Belarus 25,06| 16,95 1,38 2,04 2,12 1,08
Bulgaria 28,25 17,02 1,36 2,26 1,84 1,04
Latvia 22,83 16,5 1,6 2,22 1,72 1,19
Lithuania - 17,5 1,42 - 1,64 1,2
Poland 24,27| 18,62 1,2 1,56 1,74 1,05
Romania 35,84| 20,59 1,31 2,28 2,18 1,1
Russia 30,53| 16,44 14 2,6 2,24 1,15
Ukraine 28,13 19,0 1,49 2,2 1,94 0,88

The main emphasis in our economic analysis was to reveal the
peculiarities of economic development in Lithuania and challenges
it faces after economic crisis in 2009. Lessons of Lithuania can be
used by some less developed countries like Ukraine to boost their
economic development and to avoid mistakes made by Lithuania.

LITHUANIA — ECONOMIC DEVELOPMENT

Since 2002 to 2008 Lithuania enjoyed relatively stable economic
growth, which, however, was interrupted by the global economic
crisis in 2009 when GDP fell by 14.8%, but recovered in the
following years. Table 4 presents some significant indicators of
economic development from 2002 to 2016.
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Table 4. Main socio-economic indicators

Indicator 2002 | 2004 | 2006 | 2008 | 2010 | 2012|2014 | 2016
Annual 69| 7.4 7.8 2.9 16| 3.7| 3.0 2.2
GDP

growth, %

Inflation, % | 0.3| 1.2 45 8.5 16| 32| 02 1.7

Unemploym | 13.8 | 11.4 5.6 58| 17.8|13.4|10.1 7.9
ent rate, %

GDP per 43| 50 56 63 60| 69| 75 75
capitain
PPP as a
ratio of EU
average, %

Current 53| -7.6| -106| -129| -03| -1.2| 37| -16
account (%
to GDP)

Fiscal -19| -15 04| -33| -71]-32|-0.7| -0.6
balance (%
to GDP)

Public 22.3119.3 17.9 155 37.4|41.2|40.7| 41.9
sector debt
(% to GDP)

Export 105|16.2| 158| 285| 32.7|144| -04| -1.6
growth, %

Net -34| 95| -75| -52| -252|-71| -42| -17.7
migration
per 1000
population

*Data for 2016 is preliminary.

Table 4 demonstrates that Lithuania enjoyed an impressive
economic growth before the global economic crisis reaching about
7% per annum. High growth rates can be related to very low start
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positions with restoration of independence in 1990 and great
productivity growth potential.

According to Eurostat, the Lithuanian GDP per capita in PPP
in 2002 accounted only for 43% of EU average while in 2015
reached 75.0% leaving behind Poland, Greece, and Hungary.
Actual individual consumption in 2015 reached 83% of EU level
exceeding Portugal, Malta, Slovenia and others. Such fast growth
can be attributed to the rapid productivity growth and to some
extent to a decrease in EU average with new less developed
members. An indirect impact on productivity growth also had the
emigration of unemployed and low paid citizens.

The growth is possible when goods have a comparative
advantage and there is a demand for them. During initial period of
2002-2012 the economic growth has been achieved in result of
growing foreign demand for Lithuanian goods. An indication of it
was export growth reaching around 30% per annum between 2008
and 2010. Since 2014 when exports started to shrink the major
driving force of growth became local demand. Increase in wages
and salaries boosts local demand but has a negative impact on
export competitiveness. In 2016, average wages reached €822.80
per month when in 2000 were only €297.90 per month
demonstrating an increase in 2.8 times.

An impressive growth in pre-crisis period terminated in 2008
with an overheated economy resulting in GDP drop by 14.7% in
2009, the rise of inflation rate to 8.5%, and the high current
account deficit of 12.9 %. Moreover, in 2010 the fiscal deficit
increased to 7.1% of the GDP and public debt reached 37.4% of
the GDP. Such devastating impact of crisis was caused mainly by
three factors. First of all, an economic growth was too much based
on real estate rather than on development of tradable sector,
second, investments depended more on foreign loans than on
domestic savings and, third, the government did not adequately
manage foreign capital inflows and public investments creating a
bubble.

After economic crisis, the current account balance
substantially improved, from -12.9% to GDP in 2008 to 3.7% in
2014, as did other indicators like unemployment (from 17.8% in
2010 to 7.9% in 2016). Quick recovery after economic crisis was
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reached by Lithuanian government through implementing austerity
measures and was achieved to large extent at the expense of people
welfare. The main instrument to combat recession was an internal
devaluation, enforced through cuts in public spending such as
public investments, pensions, social benefits and other. Austerity
measures permitted the recovery of economy, however, left some
long-lasting negative social consequences such as inequality,
unemployment and huge emigration flows.

The main driving force of Lithuanian economy was export
which since 2008 to 2012 was growing at around 30% per annum,
however, in 2016 became negative (-1.6%) mostly because of the
deterioration of terms of trade with Russia. According to IMF
statistics in 2016, main Lithuanian export and import partners were
Russia (14% of total export), Latvia, Poland, and Germany. In
2016 exports to the EU decreased by 3.7% and accounted for
60.9% of total while exports to the CIS countries decreased by
9.1% and accounted for 22.3%. Lithuania mainly exports and
imports mineral products (13.8% of total exports), machinery
(8.2%), furniture (7.7%), electrical equipment (6.5%). Exports of
Lithuanian origin accounted for near 60% of total exports while
40% of export is a pure re-export. Goods of Lithuanian origin are
exported mostly to EU countries when re-exports go predominantly
to the CIS countries.

Excellent business environment

An excellent business environment is an important factor for
activities of local businesses and for attraction of foreign direct
investment. Some indicators demonstrate that Lithuania can be
considered as a country with a very attractive business
environment.

According to the 2016 IMD World Competitiveness rankings®,
Lithuania ranked 30" and was above other Baltic States Estonia
(31%) and Latvia (37"). Lithuania reached the second best place
among new member states and only Czech Republic was a few

& Available at: http://www.imd.org/wcc/world-competitiveness-center-
rankings/world-competitiveness-yearbook-ranking/
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steps ahead (27").

In 2016, Lithuania was ranked high also in the Global
Competitiveness Index® placed 35", with only Estonia and Czech
Republic from new member states being higher. Lithuania
distinguishes itself in higher education and technological readiness
pillars but is lagging in financial market development and labour
market efficiency pillars. According to executive opinion survey
carried out in 2016 by World Economic Forum, the major
drawbacks of business environment in Lithuania are tax rates,
labour regulations, and inefficient government bureaucracy.

In 2016, in World Bank’s Ease of Doing Business Index
ranked Lithuania 21% out of 190 countries'’. In this index,
Lithuania did well in registering a property, enforcing contracts
and dealing with construction permits, and worse in resolving
insolvency and getting electricity. In the In Heritage Foundation’s
Index of Economic Freedom (IEF)™ Lithuania ranked the 16th
freest country in the world and 6th in the European Union.
Lithuania excels in fiscal health, monetary and fiscal freedom but
lags in judicial effectiveness, labour freedom and government
spending.

Labour costs are very important for country’s competitive
advantage and people wellbeing. Labour cost per hour in Lithuania
since joining the EU increased more than twice, however, wages
remain comparatively low. In 2015, hourly labour cost in the
economy excluding agriculture and public administration was only
€6.8 (lower was only in Bulgaria and Romania) while EU average
was €25.0 and the highest one in Denmark - €40.3. Low labour
cost makes Lithuanian economy and first of all labour intensive
sectors more competitive, but creates a lot of other problems such
as emigration and lack of motivation.

A major Lithuanian advantage is that it has one of most
educated labour force in the EU. According to Eurostat, in 2015 in

®Available at: http://www3.weforum.org/docs/GCR2016-
2017/05FullReport/TheGlobal CompetitivenessReport2016-
2017_FINAL.pdf)
19 Available at: http://www.doingbusiness.org/rankings
! Available at: http://www.heritage.org/index/
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Lithuania more than half of the population aged 30 to 34 had
tertiary education (57.6%), in Cyprus 54.6%, in Ireland and
Luxembourg 52.3%, Sweden 50.2%. The effective rate of people
with tertiary education in Lithuania substantially exceeded EU
target for 2020 (40%). Growing education level of Lithuanian
people to large extent is a result of emigration of less educated
people. High level of education has not only advantage but also a
disadvantage. On one hand, education and training offered
education institutions not always is relevant to the labour market
needs and is leading to a shortage of workers for blue-collar jobs.
Over education and shortage of workers is one of the main reasons
why Lithuania attracts less foreign direct investments than some
other countries.

It is a question why good business environment does not
translate into a large foreign direct investment. FDI is the best
source for investments and job creation and in comparison to loans
does not generate external debt. According UNCTAD™, in 2015
FDI stock in Lithuania was 14.4 billion US$ when in 2013 it had
17,5 billion US$ indicating that Lithuania was not very successful
in attracting FDI and stock of FDI is decreasing. Lithuania
attracted less FDI than much smaller neighboring country Estonia
(18.9 billion US$ in 2015). Small FDI in Lithuania demonstrates
that the main driving force for FDI is new markets, and that cost
reduction or good business environment are less important factors.
A significant factor in attracting FDI is investment incentives and
the location of the recipient country. The Czech Republic, Slovakia
and Hungary being located near major European markets are more
successful in attracting FDI than Lithuania.

Challenge — low income redistribution and high inequality
According to IMF, general government revenue (% of GDP) for

Lithuania in 2015 was 34.2%, compared to the EU average of
44.9%. Such share of redistribution of GDP through the budget

12 Available at:
http://unctad.org/en/Pages/DIAE/World%20Investment%20Report/ Annex
-Tables.aspx
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indicates low financial capabilities of the government in
implementation of economic and social policies. In the EU,
government revenues to GDP were lower only in Ireland (27.6%)
when the highest percentage was in Finland (54.2%). In comparison,
Latvia had 35.8%, Poland 38.9%, Estonia 40.5%. Redistribution in
Lithuania is low, to some extent, due to high tax evasion, the
reluctance of Lithuanian governments to introduce real estate taxes,
taxes on passenger cars or to shift from flat to progressive personal
income tax. As government revenues are low such are also wages in
the public sector, pensions and social benefits. This has a domino
effect on wages in private sector as well. Low public revenues and
expenditures demonstrate a low share of public spending in the final
consumption and correspondingly limited possibilities of the
government stimulate economic growth.

The major outcome of low income redistribution is income
inequality. Eurostat figures indicate that in 2015 the inequality of
disposal income in Lithuania was the highest in the EU with Gini
coefficient reaching 37.9 when average for the EU was only 31.0.
Inequality in Lithuania is much higher than that existing in such
egalitarian countries as Slovakia (Gini coefficient 23.7), Slovenia
(24.5), and Czech Republic (25.0). As inequality is high, the social
exclusion is also high. According to Eurostat™, people at risk of
poverty in Lithuania in 2015 accounted for 29.3% of total
population. The lowest social exclusion in the EU was in Czech
Republic (14.0%), Sweden (16.0%) and only Bulgaria, Romania
and Greece had higher exclusion rates than Lithuania. EU average
exclusion rate in 2015 was 17.3% of total population. In Lithuania
household final consumption expenditure still accounts for large
share to GDP. In 2015, according to World Bank data it was
64.1%, when in Latvia it was 61.0%, Poland — 58.5%, Denmark —
48%, Sweden — 45.1%. However, some indicators demonstrate that
the role of private consumption is increasing and plays an
important role in economic recovery and growth. Eurostat’s
indicator of Actual Individual Consumption (AIC, measuring all
goods and services actually consumed by households) measured in

13 Available at:http://ec.europa/eurostat/statistics-
explained/index/php/People at risk of poverty or social exclusion)
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PPP in 2015 reached 14.800 euro per year or of almost 79% of the
EU average.
Challenge — low innovation and labour productivity

High productivity and new technologies, accompanied by research
and innovation, are crucial to secure a sustainable growth. In the
EU gross domestic expenditure on R&D as a percentage of GDP in
2015 was slightly higher than 2.0% and a target was to reach 3% in
2020. In Sweden, Austria and Denmark R&D intensity in 2015
exceeded 3% to GDP while in Lithuania, expenditure on R&D was
almost twice lower than EU average — 1.04%. This low level of
expenditure on R&D can suppress the development of new
products and technologies in the private sector and does not allow
Lithuania to move step by step up value chain. According to World
Bank statistics, in 2015 high-tech export from Lithuania accounted
only for 12.0% of total exports of goods, less than average in the
world (18.3%) or EU (16.0%). Export of high-tech products from
Lithuania is lower than from Latvia (15.0%), Denmark (16.0%),
but slightly higher than from Estonia (11.0%) or Poland (9.0%).
Malta example (32.0%) demonstrates that even a small country can
be very successful in high-tech production and export.

Innovation is also an important determinant of economic and
social development as low innovation means low prospects for
economic modernisation. Lithuania ranks 36" out of 128 in Global
Innovation Index 2016, lagging behind other EU new member
states Estonia (24™), Malta (26"), Slovenia (32™), Latvia (34™), but
ahead of Poland (39"™), Slovakia (37") and Bulgaria (38").*
Lithuania has a high ranking in education (2", ecological
sustainability (17™), knowledge workers (29™), but a low ranking
in knowledge absorption (111™) and knowledge diffusion (87™).

According to EC’s Summary Innovation Index,™ aggregating
25 indicators, Lithuania is included in the group of moderate
innovators and is ahead of Bulgaria and Romania belonging to a
lower group of modest innovators, and ahead of Latvia and

YAvailable at: https://www.globalinnovationindex.org/gii-2016-report#
13 Available at; http://ec.europa.eu/growth/industry/innovation/facts-
figures/scoreboards_en

277



Croatia. The innovation leaders in the EU are Sweden, Denmark,
Finland, Germany and Netherlands, with score more than twice
exceeding that of Lithuania, and this in spite of the fact that
Lithuania has a very competent labour force. The weakest point of
Lithuania’s innovation performance is related to doctorate students
from outside EU, public-private co-publications, patent
applications and revenues. Another weak point in financing
innovations in Lithuania is a low input by business sector. In 2012,
according to Eurostat data the highest shares of R&D expenditure
in the business sector were in Slovenia (76%), Bulgaria and
Hungary (both 73%), Belgium and lIreland (both 72%), Austria
(71%), Sweden (70%) while in Lithuania the share of private
sector accounted only for 27%. Public financing was prevailing not
only in Lithuania (56%), but also in Cyprus (54%) and Latvia
(509%)".

The revival of Lithuanian economy after the economic crisis
was due mainly in result of the rapid productivity growth in 2010-
2013. Since then labour productivity in Lithuania still is growing
but at lower speed. The major obstacle further growth of
productivity is relatively low level of investment, which is still
lower than before crisis. In 2015, according to World Bank data a
capital formation as a share to GDP in Lithuania (21.0%) was
similar to EU average (20.0%), but it was still significantly below
some other new EU member states, for example, in Estonia it was
24.0%, and in the Czech Republic 26.0%"".

In spite of rather fast growth, the labour productivity per hour
worked in Lithuania was still relatively lower than average for the
EU, indicating that the Lithuanian industries are producing
predominantly low value added products and services. In 2015, one
hour worked in Lithuania on average produced a value of €12.1,
when EU average was €32.5. The highest labour productivity in the
EU in 2015 was in Luxembourg (€66.6), Ireland (€60.0) and
Denmark (€52.6) when the lowest was in Bulgaria (€6.1) and

1® Available: http://ec.europa.eu/eurostat/documents/2995521/7752010/9-
30112016-BP-EN.pdf/62892517-8c7a-4f23-8380-ce33df016818
17 Available: http://data.worldbank.org/indicator/NE.GDI.FTOT.ZS
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Romania (€8.1).
Challenge — backward economic structure

Productivity in Lithuania is low because of the share of low value
added production is high. Lithuania urgently needs to modernise its
economic institutions and structures. Until recently Lithuanian
economy was based on traditional low or medium value added
industries — furniture, food, textile, chemical etc. The
competitiveness of locally produced goods and services was
secured mainly by low costs, including low wages and salaries. It
is unlikely, that in the future companies will secure growth with
low salaries as here is a great pressure to increase them. To be able
to pay higher wages the companies are forced to produce higher
value-added products and services, so as to ensure that unit labour
costs do not increase. Well educated labour force also expects
higher salaries corresponding to their skills and qualifications.
Investments in technological modernisation are the only way for
Lithuanian companies to compete in export markets. Low wage
rates do not offer a sustainable economic future for Lithuania, and
the solution is to modernise economic structures and shift
production to high value added products thus permitting the
increase in returns to labour. This would also improve living
standards and support further convergence with the EU that is the
main policy challenge.

Challenge — emigration

A very severe challenge for Lithuania is a demographic change
caused mainly by a huge emigration, which results in a decrease of
the labour supply and has a negative impact on production output.
According to the Lithuania Department of Statistics, during 2005-
16 annual decrease of population in Lithuania was around 30.000
people. Since independence Lithuania lost a quarter of its
population. Decreasing labour supply discourages FDI as foreign
companies are unable to fill vacant job places and require easing
immigration regulations. According to IMF study, the in some
countries in Eastern Europe emigration shaved 0.6-0.9 percentage
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points from annual GDP growth in 1999-2014'. Emigration,
coupled with an aging population, is and will negatively affect the
sustainability of the pension system, health care and education.

Emigration is also affecting the sustainability of the education
system as numbers of students are decreasing. This calls for the
merging of educational institutions in order to optimise the number
of students per school. The Lithuanian education system needs
further reforms to make teaching more applicable to the needs of
the labour market.

One possible solution to reduce the downsides of emigration is
to step up labour productivity, which could result in higher labour
earnings and this would render domestic employment more
attractive. Another possibility is to attract workers from other
countries. However, taking into consideration the fact that the
majority of European countries offer higher wages than in
Lithuania, this possibility can hardly be realised. In addition, the
import of foreign workers may create severe social problems.

Conclusions

In more developed countries the part of tangible capital comprises
the biggest share of national wealth when in less developed this
share tends to be lower. It is also evident that countries which
launched radical reforms earlier achieved better economic results —
their wealth per capita and GDP growth rates are higher. The size
of national wealth to large extent depends also on the peculiarities
of country’s political and legal system.

Economic growth in Lithuania after economic crisis is very
unstable and some negative trends are evident suggesting that
Lithuania got stuck in the middle income trap.

Increase in wages and salaries boosts local demand but
reduces export competitiveness. Low labour cost makes Lithuanian
labour intensive sectors more competitive, but creates problems
with emigration and labour motivation.

Austerity measures permit the recovery of economy; however,
result in some long-lasting negative social consequences such as

18 https://www.imf.org/external/pubs/ft/sdn/2016/sdn1607.pdf
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inequality, unemployment and emigration.

Devastating impact of economic crisis were caused by three
factors — an economic growth based on real estate rather than on
tradable sector, investments based on foreign loans rather than on
domestic savings, failure of the government to manage foreign
capital inflows and public investments.

Main driving force for FDI is new markets while low costs or
good business environment are less important factors. Significant
factors in attracting FDI are incentives and country location.

Redistribution in Lithuania is low due to high tax evasion, the
reluctance of government to expand tax base introducing real estate
taxes, taxes on vehicle or progressive personal income tax. When
government revenues are low so are wages in the public sector,
pensions and social benefits.

Low level of expenditure on R&D can restrain the
development of new products and technologies in the private sector
and does not allow moving the value chain up.

The labour productivity per hour worked in Lithuania is lower
than average for the EU, indicating that industries are producing
predominantly low value added products and services.

Emigration, coupled with an aging population, is and will
further negatively affect the sustainability of the pension system,
health care and education.

3.8. MOJIEJTFOBAHHS JUHAMIYHHUX ITPOLIECIB
PO3BUTKY CTPYKTYPH I BIACTUBOCTEM MIT HA
OCHOBI MOJIEJIEM YACOBUX TAPAMETPIB
JIOTICTUYHOI CUCTEMH

MopentoBaHHS JIOTiCTHYHOI CHCTEMH MaJoro MiANPUEMCTBA
(MIT) Ha oOCHOBI Mojenei ii CKJIaJOBHX YacCTHH JOCIIHKCHO.
ABTOpaMH  3alpONIOHOBAHO:  MOZETIb  JIOTICTHKH  Malloro
HOiANPUEMCTBA; MOJENbHE BiJOOpakeHHs  iHGOpPMaUidHUX Ta
MaTepialbHUX MOTOKIB Ha MiJNPUEMCTBI mpH oOpoOui 3aka3iB Ta
peamizaiii mpoAyKIii; MOJeNb YIPAaBIiHHS BHPOOHUIITBOM Ta
3armacaMu; MOJEJb YIPaBIIHHSA PO3APIOHOI TOPIIBIICIO: MOJECIb
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(dbyakmionyBaHHSA Ta (JOPMYyBaHHS aKTHBIB MaJIOTO IiIIPHEMCTBA;
MoOJIeJIbHE BiJOOpakKeHHs MEXaHi3My yIpaBiiHHA po3BUTKoM MIL.

KarouoBi cioBa: norictuyHa cucrtema, TUHAMiYHA MOJCIb,
CTPYKTYpa MaJioro IiIIpHEMCTBA.

MopaenupoBanue JIOTHCTHYECKON CUCTEMBI MaJIoro
npeanpusatus (MII) Ha ocHOBe Mopelleld €€ COCTaBHBIX dYacTeit
HCCIIEI0BaHO. ABTOPaMH IIPEUIOKEHO: MOAEND JIOTUCTUKU MaJoro
OPENpHUsITHs; MOJENbHOE OTOOpakeHHe  HMH()OPMAIMOHHBIX M
MaTepHaJbHBIX MOTOKOB Ha MPEANPUATHH MpH 00paboTKe 3aKa30B
U peayn3aliy OPOAYKIMH; MOAEb YIPaBIECHUs [IPOU3BOJACTBOM U
3amacaMy; MOJENb YNPaBICHHS PO3IHHUYHON TOPTOBIICH: MOJENb
(yHKUMOHUpOBaHUS W (OPMHPOBAHHE  aKTUBOB  MAJIOrO
NPEONpUTHS; MOAEIbHOE OTOOpaKEHHWE MEXaHH3Ma YIpPaBICHUS
pazButuem MIL.

KawueBbie cioBa: JOTHCTHYECKAas CUCTEMa, AMHAMHYECKAs
MOJIEJTb, CTPYKTYPa MaJIOTO HPEATPHSATHSL.

I. Beryn. Mani mignpuemctBa (MII) € omamm 3
HANBaKJIMBIIINX BaXKeJiB Cy4acHOTO €Taly PO3BUTKY HallioHaJIbHOT
CKOHOMIKH. PHHKOBI HEpeTBOPEHHS 3YMOBWIM IIE€PEOCMUCICHHS
porni MII B eKOHOMIYHOMY 1 COIIaLHOMY PO3BHUTKY JEP)KaBH.
TeoperuuHi 1 mpakTU4HI acrieKTH QYHKIIOHYBaHHS i po3BUTKY MIIT
BiZoOpaxkeHi B uHceNbHHX HaykoBux mparmsx [1-6, 8]. Ane B
HAayKOBIi JiTepaTypi 3 OO0 MUTAHHSA OpaKye JOCHTIHKEHb POOOTH
MII 3 no3uniéi motouHoi misutkHOCTI. TOOTO HemocTae Mojenen
MII, sixi 6 BigOuBanu ¢ynkuionysanas MII B peanmsHOMY 4aci 3
MaKCUMaJIbHUM YPaxyBaHHSAM JIOTICTUYHOI CUCTEMH HiAPUEMCTBA.

I1. MMocTanoBKka 3aBaaHHs. B craTTi nmocrapieHa mpodiema —
MOJICJIIOBaHHSI YacOBUX IIapaMeTpiB PO3BUTKY CTPYKTYpH 1
BJIACTUBOCTEH MAJIOr0 MiANPHEMCTBA Ha MIJACTaBI ypaxyBaHHS
norictuunoi cucremu MII.

III. Pesyabratu. MogemoBaHHs TPOIECIB  PO3BUTKY
CTPYKTYpH 1 BractuBocTed manoro mianpuemctsa(MII) Ha ocHOBI
JUHAMIYHUX MOJEJeH, sKi BiATBOPIOIOTH IIi MPOIIECH, MOB'I3aHe, B
mepmry 4epry, 3 cucreMamu, 1o ytBopoioTs MIL. Tobrto, 3
cUCTEMaMH, SKI TIPEICTaBISIOTH TEXHOJIOTIUHY, TEXHIYHY,
opraHizaliifiHy, EKOHOMiuHy, coWiajbHy, iHQOpMaliiiHy 1 iH.
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ctpykrypu MII, sxi moB’s3aHi oM coOoro iH(opmariitHumuy,
MaTepialbHUMHU, (PIHAHCOBUMH TMOTOKaMH. B cBoro dyepry, mo0
yIpaBIsTH 1 MOJENOBaTH cieHapii po3sutky MII B uaci HeoOXigHO
MaTH YiTKy MOJENb JIOTICTUYHHX TporeciB AisutbHocTi MIL. Tomy
caM TIpoIleC MOJCTIOBaHHSI BHPOOHWYOI, I1HBECTHIIIMHOI Ta
¢inancoBoi, iHHOBauiiHOi AismeHOCTI MII, moOynoBu crenapiis
HOTO CTpaTeriyHoro PO3BHTKY CJij OyAyBaTH Ha OCHOBI METO/IB,
MojIeTIel 1 MeXaHi3MiB, SKi YTBOPIOIOTh 1 BUAO3MIHIOIOTh CTPYKTYPY
JOTiCTHYHUX TpoueciB  QyHkuionyBanHs MII, npu wpomy
HAO1IA0YH i1 HOBUMH BJIACTUBOCTSIMH.

JloricTuka 11e ynpaBiiHHS MaTepialbHIMHU MTOTOKaMH B cdepax
BUpoOHMNITBa ¥ 00iry. EdekrtuBHicTh  (yHKIIOHYBaHHS
MiANPUEMCTBA, IO BUKOPHCTOBYE JIOTICTHKY JOCSTAETHCS B
OCHOBHOMY 3a paxyHOK [7]:

e PI3KOTO 3HWKEHHS COOIBAPTOCTI TOBapY;

e [MIJBHINEHHSI HALIHHOCTI 1 AKOCT1 ITIOCTABOK.

OCHOBHMM 3aBAaHHSM, IO TIOCTa€ TMepe] JOTiCTHKOI €
3HI)KEHHS BUTpPAT IOB'SI3aHMX 3 JIOBEICHHAM MaTepialbHOrO
MOTOKY BiJi TEPBUHHOTO [DKEpelda CHPOBHHU JI0 KIiHIEBOTO
CTOKHMBaYa.

Jlo MIKpONOTICTHYHHX CHUCTEM BIIHOCSATH Di3HI BUPOOHHYI i
TOPTOBEIbHI MiAIPUEMCTBA, TEPUTOPiaTHHO-BUPOOHNYI
KOMIUIEKCH. MIKpOJIOTiCTHYHI CHUCTEMH SIBIISIOTH COOOI0  KItac
BHYTPIBUPOOHUYMX JIOTICTUYHUX CHCTEM, JI0 CKJIQAY SKUX BXOAATH
TEXHOJIOTIYHO  3B'A3aHi  BUPOOHWIITBA, OO0'€qHAHI  €IMHOIO
1HPPACTPYKTYPOIO.

I'paHuii JOTICTHYHOT CHCTEMH BH3HAYAIOTHCS BHPOOHHYHM
LUKIIOM, TTOYMHAIOYH BijJ opraHizamii BUpOOHHWITBA i 3aKiHUYIOUH
JIOCTaBKOIO TOTOBOI  MPOAYKIi croxuBaueBi. Opranizariis
BUPOOHMYOTO TMPOIECY TOYMHAETHCS 13 3aKymiBIi HEOOXiJTHUX
3aco0iB BUpOOHUITBA. BOHM HAamXOASATh y JIOTICTHYHY CUCTEMY,
CKJIaUPYIOTCS, OOpOOIISAIOTECS, 3HOBY 30€piraroTbes i MOTIiM ioyTh
i3 JIOTICTUYHOI CHCTEMH B CIIO)KMBaHHA B OOMiH Ha (hiHAHCOBI
pecypcu, 10 TOCTYNAKTh Y JOTiCTHYHY cuctemy (puc.1).
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VYrpaBiiHHSA JOTICTHYHUMH CHCTEMaMH 0a3yeThCS Ha METOZl
3aJy4eHHS OKPEMHX B3a€MO3aJCKHHX €JIEMEHTIB B 1HTETPOBAaHHI
mporec Oi3Hecy 3 METOI0 3amoOiraHHs HepalioHAIBHUX BTpaT
MaTepiadbHUX, (IHAHCOBHUX, TPYMOBUX pecypciB. OCHOBHUM
HANpsIMKOM II[OJI0 PO3BUTKY MAaJUX IIIIPHEMCTB € CTBOPEHHS
METOAIB 1 Mojenel MexaHi3My, sIKiOM THYYKO i eheKTHBHO
3a0e3rmedyBaiy B3a€EMOJII0 OCHOBHHUX €JEMEHTIB JIOTICTUYHOI
cucremu (JIC): «3akymiBisi — BUPOOHHIITBO — CKJIAJyBaHHI —
TpaHCcopTyBaHHI — 30yT» [7].

JlorictuuHa cucTeMa CTaBUTh 1  BHUpINIye  3aBAaHHS
MPOEKTYBaHHS TapMOHIYHHX, TOTO/HKEHUX MaTepialbHUX TOTOKIB,
13 3aJaHUMK TapaMeTpaMH Ha BHXOJII. Biipi3Hse 110 cucTeMy
BUCOKHH CTYIiHb TOTOJXCHOCTI BXIIHUX Yy HHX TPOIYKTUBHHX
(akTOpiB 3 METOK YNPaBIiHHSI HACKPI3HUMH MaTepialbHUMHU
notokaMu. Enemenramu JIC Ha MII €:
3aroTiBenbHa JIOTiCTHKA.

Bupob6nnya norictuka.
Posnogineua snoricTuka.

JloricTuka B TOPTiBEIbHIN CHCTEMI.
YrpapiiHHS 3aI1aCaMH.
TpaHCcnOpTHA JOTICTHKA.
Opranizariiina JOTiCTHKA.

Bei mi  emeMeHTH a Takok iX  B3a€MO3B’S30K
BijloOpaskeHi Ha puc. 2.

NogakrwnhE

Ha puc. 2 cynineHi JdiHii - MaTepialibHi TOTOKU; MyHKTUPHI
JiHI] - TPOUIOBI MOTOKH; IITPUX-IIYHKTHPHI JiHIT - iHQOpMaIiiiHi
MTOTOKH ¥ TIOTOKH YIPaBIiHCHKUX PillleHb (3BOPOTHIHN 3B'A30K)

Mojienb JIOTICTHYHOI CHCTEMH TOCIYyXHiIa MpaoOpa3oM
KOHIIEMINT MOJEIIOBAaHHS JMHAMIYHUX MPOIECIB  PO3BUTKY
CTPYKTYpH 1 BIACTHUBOCTEIl Mayjoro MiANPUEMCTBA Ha OCHOBI
MoOJIeJIel YaCOBUX MapaMeTpiB JIOTiCTUYHOI CHCTEMH, pHC.3.
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Amnaii3

Amnauti3 B3aemoii MII 3
0i3HEC cepeloBHUILEM Ta

OCHOBHUX TE€OPETHUKO- cTp y‘?fyp ?
alamiiHuX

KOHLIENITYaJIbHUX
M IXOIIB 10
MO/JICJTIOBAHHS

nisutbHOCTI MIT .
CHCTEMI.

JIOTICTUYHHX

BJIACTUBOCTEH 1
BigHocudn MII B
E€KOHOMIYHIi

AHani3z MeToiB 1 Mozenei
pozsutky MII i MexaHi3MiB ix
3aCTOCYBaHHS B H0T0
JIOTiCTHYHII CTPYKTYpi,
BiJITBOPIOIOYH JIMHAMIKY
HOT0 JKUTTEBOTO IUKITY

OO6rpyHTYBaHHS
napamerpis MIT

Teoperuuse i
METOI0JIOTIYHE

OCMUCJICHHS Ta 3aCTOCYBaHHA
cTparerii YHCIIOBUX
TIIPOCKTHOI'O METOA1B

possutky MIT onTuMizanii

Po3po0ka KOHIENTYATBHUX OCHOB 10 cTPaTerii MOAeJIOBAHHS JMHAMIYHUX MPOLEciB PO3BUTKY CTPYKTYPH i

MerononoricTHaHUM miaxig
JI0 MOJIEJIFOBaHHS YaCOBUX

CTPYKTYpH 1 BIACTHBOCTEH

rapaMeTpiB PO3BUTKY

MII MpOILIECiB

KonuenryansHuit miaxin
LI0/I0 METOIIB
PO3MEXYBaHHS 1
00’ eIHAHHS JUHAMIYHHX

a i

MII B Mozienb

KonuenryanpHuid maxig
LI0/I0 METOIiB
(hopMyBaHHS 1 PO3BUTKY
ctpyktyp MII 3 HOBUMHU
BJIACTHBOCTSMHU

KonuenrtyansHuii miaxia 1o
MOJICTIFOBAHHS MHAMIYHHX
MPOLIECIB PO3BUTKY CTPYKTYPH 1
BiactuBocteid MIT Ha ocHOBI
Mojieneit YacoBUX MapaMeTpiB
JIC

MogaenoBaHHs1 PO3BUTKY cTPYKTYpH i BaactuBocteii MII Ha ocHoBi Moaeseii yacoBux napamerpis JIC

Po3pobka imiTariitnoi Mmozxeni
JIOTiCTUYHOT CHCTEMH yNPABIIiHHS i
MO/ICIIOBAHHS JMHAMIYHUX MPOIECIB

MII, ix naHIIOroBO1 3aTPUMKH

Ve

Monudikamnist Mmozei
IUTSL ypaxyBaHHsI
PUHKOBHX 0OMEXEHb

Moauikauis moaemni
ULl ypaxyBaHHS
IHBECTHII HHUX
MOKITUBOCTEH

JluHamika po3BUTKY Majoro
MiAIPHEMCTBA B yMOBAaX PUHKOBOL
HEBH3HAYCHOCTI

KOHKYpEHLIT Ta pHHKOBHX
00MEKEHb

4 .
PosBuTok mAnpueEMCTBa B yMOBax

Mozenb KUTTEBOTO
LUKITY IPOEKTY Ta
CE30HHOCTI B pOOOTI
MAJIOTO MiANPHEMCTBA

MopnenoBanis ontumMabHoi crparerii MIT Ha KOHKYPEeHTHHX PUHKAX

MogzenoBaHHS Tyonodii 3 ypaxyBaHHIM
JIOTICTUKH, 0OMEKEHOTO BHITYCKY 1 peKIaMu
M APUEMCTBA

JUHAMIYHUX TIPOLECIB

MOJCIHOBAHHA

KOHUICIII1A

Puc.3.
PO3BHUTKY CTPYKTYPH 1 BIaCTHBOCTEH Majioro IiJIMPHEMCTBA Ha OCHOBI

v

MOZACIIEN YaCOBUX MMapaMETP1B JOI'1ICTUYHO1 CUCTEMHU,

v



Konmemnmiss MomemoBaHHsS JUHAMIYHHX IPOIECIB PO3BUTKY
CTpykTypu 1 BrmactuBocteii MII Ha OCHOBI Mopeneli 4YacoBHX
mapameTpiB  JIOTiCTUYHOI CHCTEMHM, MpeACTaBlIeHa Ha pHc.3,
OXOILTIOE TEOPETUKO-METOI0JIOTiUHE BiOOpakeHHs
caMmooprasizarii i aganTarii TUHAMITHAX MpoTIeCiB
¢ynkuionyBanHss MII B pamkax #HOro JOTiCTUYHOI CHCTEMH.
OCHOBOIO 11 CTPYKTYpH € iMiTalliiiHa MOJIENb JIOTiICTUYHOT CHCTEMU
YOpaBIiHHSA 1 MOJENIOBaHHA JAWHaMiyHMX mporeciB MIL  ix
JaHIFOToBOi 3aTpuMKku. KoHIemmisi rpyHTyeThcs Ha (opMyBaHHI
TEOPETUKO-METOAOJIOTIYHAX OCHOB JI0 MOJICNIIOBaHHS AMHAMIYHUX
MPOLIECiB  PO3BHTKY CTPyKTypu 1 BiactuBocter MII, ki
BU3HAYAIOTh JIAHKM JIAHLIIOIA JIOTICTUYHOI CHUCTEMH, HPOITyCKHY
3ATHICTh KOXKHOI omeparlii, iX AnHaAMiYHy HallOBHEHICTb.

Hns  3microBHoro posrisigy enementie JIC 3 pue. 1
po3rnsHeMoO iMitaniiHy Moxaens MII, sxa BigmoBimae wmopeni
morictuku Ha puc. 2. [lounemo 3 emementy «OOpoOka 3aka3iB Ta
peaiizaliist IpoAyKIii», SKOMY BiANOBigae puc. 4.

Posrmssaemo  koHkpetrHuit npukinan MIL. TOB  «®ipma
«PikacT» 3aliMaEeThcs TOIMMTTSAM 1 peami3alliero B3yTTA Iif
TOProBoo Mapkoto «Pomay. Takox MiANMPHEMCTBO peanizye B3YTTs
BITYM3HSHOTO Ta iMMOpTHOro BupoOHunTBa. MII Ge3mocepenHpo
BUpOOJIsiE JBa BUAWM TOBapiB: 1) QyTasipH, CyMKH JTOPOXKHI,
HececepH, PIOK3aKH, CyMKHU CIIOPTHBHI; 2) Tyt XaTHI 3 BEpXOM 3i
HIKIpH.

[lignpuemMcTBO Mae BUPOOHWYMI mEeX Ta CKIan. Y CKJIami
MiIPUEMCTBA € KOMEPIIIHHUN BiAIUI, SIKUM TpuiiMae 3aMOBIICHHS
Ta npojae ToBap. CTpok 00pOOKH OJHOTO 3aMOBJICHHS — Bij 2 JTHIB
JI0 2 TYDKHIB B 3aJIS)KHOCTI BiJl HASBHOCTI TOBapy Ta/ab0 CHPOBUHU
Ta KOMIUIEKTYIOUHMX Ha CKJIAAl MiANPHEMCTBA Ha JAaHUH MOMEHT.

OpranizaniiiHa  Mojenb  MIANPUEMCTBA  CKIANAEThCS 3
7 miApO3ANiB:  KepiBHUITBO  (IpEACTaBICHE  JTUPEKTOPaMH);
BUPOOHHMITBO; CKJIaJ; Bigaiia Oyxraiarepii; KOMEpUidHMNA Biaif;
TEXHIYHUN BIIUIII.

BukoHaHHSI KOKHOI MPOEKTHOT onepailii Ha Oy/b-IKOMY PiBHI
nepeabadae orpumaHHA BxigHoi iHdopmamii, ii 0OpoOky Ta
nepenady JIsi BAKOHAHHS MOJaJIbIINX ornepalii (puc. 4).
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(€3]

KepiBHUIITBO Knientn

Komepmiitniit ( 4)| (3/)1\
Bimmin ~ (6)
©) ] I\
v N
Bigain (™ Marasun
Oyxranrepii
yXrajirep | ®
\ (10) (11)
9)
12
Bupo6uuireo < 42 Ckian
(13)

Ymoeni nosnauenns: (1) — ckapru ta npono3uii; (2) — 3Bity; (3)
— iH(opMallis PO TOTOBHICTh 3aMOBJICHHSI/BUKOHAHHS 3aMOBIICHHS; (4) —
nojaya 3amoBieHHs; (5) — o06mik 3akymiBenbs Ta mpopaxis; (6) —
(dbopMyBaHHsI I[iH Ha ToBapu Ta nociayry; (7) — iHpopMallis PO paxyHKH;
(8) — 3BitHicTh mpo mponax; (9) — iHdopmarlis PO HASABHICTH MPOAYKIIIT
Ha cxiami: (10) — 3amur ToBapy; (11) — BigBanTaxkeHHs ToBapy; (12) —
3aMOBIICHHsI TOBapy; (13) — HaXOKEHHS TOBapYy.
Puc 4. MonensHe BigoOpakeHHS iHpopMaIlifHUX  Ta
MaTepiaibHUX IOTOKIB Ha MalloMy MiJNPUEMCTBI MpH 00poOIIi
3aKa3iB Ta peaizamii MpoayKIIii

Temep pO3rIsSHEMO HACTYHNHHMH  €JIEMEHT  «YIpaBIiHHA
3aKylKaMH CHPOBHMHH». 3aroTiBesIbHA JIOTiCTUKA — 1€ YIPAaBIiHHSA
MaTepialbHUMU TOTOKaMH 3 METOI0 e(EeKTHBHOTO 3a0e3IeUeHHs
MIIPUEMCTBA MaTEPiaIbHUMU PECypcaMu

Po3mMilieHHs 30BHIIIHIX 3aMOBJICHB (TPaHCIIOPTHA

M\.

VYrpaBiiHHS 3amacamMu 3akymiBis Cxnagu

Puc. 5. Mozens ynpaiiHHS 3a11acaMu pecypciB i CHPOBUHH
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Hactymuuit enemeHT — «YTpaBiiHHS BiIBaHTAKEHHSIM ¥
30yTOBIi (ipmi», puc. 6.

chL wS
. < k 3
» < qk
X
3
wi w2 v Wi
q2 1T » min < qk
E
CopTyBaHHs
>« OITP Py
i ue
v

Puc. 6. Mopens ympaBniHHA BiIBAHTaXCHHSM Yy 30yTOBii
(hipmi (200 Ha OITOBOMY CKJIai)

Ha puic. 6 BUKOPHCTOBYETHCS Taka CCTEMa O3HAYCHB:

Uj, — BUMOTH (IIOTUT), OJIepKyBaHi 30yTOBOKO (GipMoro (IHIEKC
k mpu 3MiHHIA O3Ha4ae, MO OepeThCs 3HAYEHHS 3MiHHOI B k-if
MOMEHT Yacy);

fi# — Temn mocTaBku 30yTOBOT GipMU CIIOKHMBAYAM;

qj. — 3aMOBJICHHS, He BUKOHAHi 30yTOBOIO (ipMOIO;

T — inTepBan yacy MiX pillIeHHSIMU;

qZ — paxTruHuit 3anmac y 36yToBiit Bipmi;

W,f — TeMN BiABaHTaXeHHS 30yToBOIO (ipMor0 (OIMHHMII B
THOKJIEHB), 10 OyIe MepeBipsAEThCS;

Wy — TpaHMYHMH TeMIl BigBaHTaxeHHs 30yTOBOIO (ipMOIO
(oauHMII B THXKICHB), TIPH SKIM 33 4ac MIX PO3B'I3aHHAMHU PIBHIHb
BUKOPHUCTOBYETHCS BECh HASIBHUI OOCST TOBapHUX 3aMaciB;

W} — 3aMi3HIOBaHHS BUKOHAHHS 3aMOBIIECHb;

wj — GakaHuii 3amac y 36yToBiit hipmi;

g — ycepenHeHi BUMOTH 110 36yToBOT hipMu;

OIIP — ocoba, 1m0 mpuiimae pitieHHs (JUPEKTOP).
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Bumorn uy, mo oxepxkye ¢ipmMa MaroTh OyTH pO3COPTOBaHI Ha
IpeIMET MOXKIIMBOCTI BUKOHAHHSI.

3 momepenHIM €IEMEHTOM TICHO TIOB'I3aHUN HACTYITHUHN
«YnpaBmiHHs 30yTOBOIO (ipMmoto». Ha puc. 7 BHKOPHUCTOBY€ETHCS
TakKa CUCTeMa IT03HAYEHb:

Wi — HOCTaBKH OflepsKyBaHi 36yToBOIO (ipMOIO;

wg,, — YCTaHOBTIOBAHHi! TEMII 3aKyTIiBeNb 36yTOBOIO (hipMOIO;

wg - QakTuunmii piBeHs BuAAHHMX 30yTOBHE  (ipMOIO
3aMOBJICHD;

wi® — Bumani 36yToBHii DipMOIO 3aMOBIEHHS HA 3aKyIIiBIIO
TOBapiB:

e Wil — BUMOTH, 0JiepKyBaHi BUPOOHHIITBOM.

1
f3 Wl fk
k k >
— i p| TpaHcIop- : »| Cxman, i
| TyBaHHS | |
1 1 1
| ! |T T T T T T T T T T T T T s s s s A 1
| b fr
: Lo
| L ey :
1 Lo 3 YpaBiaiHHs
R s = wE

pedos A ! . BiZIITyCKOM
1 1
| 10 + Wg
: Wik
1 1
1 1
: : [q,)]
1 1
| | U
| |

< Kaman | | Vipasnins

> al
wil 3B A3KY 3aMOBJICHHAMHA

Puc. 7. Mogens yripaBiiHHS 30yTOBOIO (hipMOrO

Jai po3ristHeMO eJIeMEHT « Y ITPaBIIiHHSA BUPOOHHUIITBOMY.

291



Puc. 8. Mozenp ynpaBniHHS BUPOOHUIITBOM Ta 3aracamu

Ha puc. 8 BUKOPHCTOBYEThCS Taka CHCTEMa TO3HAYEHb, SKi €
JIOTIOBHEHHSIM CHCTEMH MO3HA4YeHb Ha puc. 51 6:

f:3 — mocraBkm, 37iiicHIOBAHI i3 3aMaciB BUPOOHHUIITBA;
D4 — MOCTaBKK TOBAPIB Ha CKJIaJ, BUITYCK FOTOBOI MPOYKIIii;

U8 — akTnuHuii piBeHb BHIAHUMX BUPOOHMYOKIO JAHKOKO
3aMOBJIEHb.

PosrissHemo  eneMeHT Mojeni  «YIpaBiiHHS —PO3IPiOHOIO
TOPTIBIICIO».
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Bupo6nuua noTyxkHicTh, y = k * Y  |[& —

BKJIIOYEHHS BUPOOHHULITBA:
S; <Sm-—sl: k=1,
Y Sm—s1<S; <Sm: k=0
\ A
Y " 1
R; <0,8*Rm; OnroBuii ckian, S; ———
' Hi
/50i
s0;=0
Tax y Ri < Rmi -
Hi
Taxk so; > 0

Mepeska TOpriBeIbHUX TOUOK, R;

Puc. 9. Mogenb ynpapniHHA po3apiOHOI0 TOPTiBIICIO: CYLiTbHI
JiHi] — MOTOKHU MPOAYKIIii; MyHKTUPHI — MOTOKH iH(popMarii

Ha puc. 9 BUKOPHCTOBYETHCS MO3HAYCHHS:

Y — dakTHYHa BUPOOHNYA TOTYKHICTb;

Y — MakcuMabHa BUPOOHWYA TIOTY)KHICTB;

K — koe(irieHT BUKOPUCTAHHS BUPOOHUYOT MTOTYKHOCTI,

Ri - moTOYHE 3aBaHTaXECHHS MEPEXKi PO3PiOHOT TOPTIBIIi;

Rm; — MakcuManbHa TOTOYHA €MHICTH MepexXi po3apiOHOT
TOPTiBIIi;

Sj - MOTOYHE 3aBaHTaXKEHHSI OTITOBOTO CKIIAJ1Y;

Sm — MakcUMabHa €eMHICTh OITOBOTO CKIIAJTY.

PosrnssaemMo enemeHT Mojeni «YTpPaBITiHHA OIEpaIitHIMA
akTuBamu (9)».
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TloBepHEeHHS KpeaUTiB 1 BUIIIaTa
UBIAEH/IIB

Pesepsuuit ponn F(t)

————
I Punox

I pecypcis I:>
o

Koty Ha mpunbanHs
pecypciB

OO0irosi

KOIITHU

r——=—=
I

I PuHOK TOBapiB |<::|

—_— — —

Basnosuii noxizn
nignpuemctia P(t)

Komrtu Ha po3BUTOK
mixnpuemcraa, AK(t)

Yuctuit gjoxizg

/1B

banancoswmii (BanoBuit) mpuOyTox
M ATPHEMCTBA

Butparu nignpremcrsa

BaHKiBCHKHIA BiICOTOK

AMopTH3aliiiHi BiIpaxyBaHHI

4

[opatku Ha IPUOYTOK

Yucruii npubyrok miampuemctsa M(t)

Puc. 10. Mogens QyHKIiOHYBaHHA Ta (OpPMYBaHHS AaKTHBIB
MaJoro mianpuemcrsa [2]
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JloricTnyHa cucTemMa Mae IIe OJHE 3aBJIaHHS OKPIM IepepaxOBaHUX
BUIlE — II¢ CHOPHUSHHS PO3BUTKY mimnpuemctBa. Lle 3aBaaHHs
BioOOpakeHE  E€JIeMEHTOM 3arajbHOi Monem  «YTpaBIiHHS

po3BuTkoM MID».

O06’ext ympasninas (MI1)

HTII I%

MIPUHIIATIOBOMY PiBHI

I
X2 i CtaH 00’ €KTy yIpaBIiHHS 1 PUHKOBOTO CEPEeIOBHUILA | X1
S |
|
, St
\4
[InanyBaHHs OuiHIOBaHHS YNpaBsiiHHs PO3BUTKOM
HOBOTO IMOTOYHOI JISILHOCTI
] T T
MIPOEKTY ' Or '\ |
U ' UP I
A Jun \'/ \I/ |
~ < ]
> [IpuitHATTS pimieHHS Ha '
Dr p p Pp 1 Pn
|
|
[}
[}

4Kl K2

S1

"\ Vr !
\ A\

Bi3uec- <

cepenoBule | o>

S2

YnpaBiiHHs
1HBECTULIITHUMA
pecypcamu MIT

A
IP

Puc. 11. MopenbHe BiioOpakeHHsS MeXaHI3My YIpaBIiHHS

po3Butkom MII

Ha puc. 11 npuiHATTI HACTYITHI YMOBHI TIO3HAYEHHSL:
OpSAMUX  YOPaBIiHCHKUX  pIOIEHb 1

—> —IOTIK
iH(pOpMaLiHUX TTOTOKIB
---->  _noTik
3B'S30K;

b

indopMarlii, MmO YTBOPIE 3BOPOTHIH
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Sr — indopmarriis mpo ctad MIT i pUHKOBOTO CEPEIOBHILIA;

Or - pamxupyBaHa MHOXHHA MOTOYHHX Ta MEPCIIEKTHBHUX
npobiem;

Vr — MHOXKHMHA BIOPSAKOBAHHMX B 4aci yNpaBIiHCHKHX 3ajad,
110 BigiOpaHi Ha JaHOMY eTari pO3BUTKY;

Pp — motik 3aBmaHp s TUTaHYBaHHS PO3BHTKY MOTOYHOL
IISUIBHOCTI,

Pn — motix yrountotouoi iH(hopMarii Ay TIAHOBHX 3aBIAaHb
PO3BUTKY ITOTOYHOI MisTHHOCTI;

X1 — MHOXHHA KEPYIOUHX BIUIMBIB LIOA0 MOTOYHOI AisUTBHOCTI
MII;

X2 — MHOXWHa KEpYyIUWX BIUIMBIB MIOAO TMEPCHEKTHBHOTO
po3Butky MII;

Un, Up — norik iHdopmalii 32 MHOKHHOK KOHTPOJIHOBAHUX
napameTpiB B peaJbHOMY 4aci;

Kl1i K2 - mnorokm indopmarmii mixk OIIP 1 6izHec-
CepeIoBHILEM;

S1, S2 — indopmariiiHi TOTOKK MiX Oi3HEC-CEPEIOBHUILEM i
CUCTEMOIO YIIPABIIiHHS iIHBECTUIIIHHUMHU PECypCaMu;

[p — HOBI TeHAEHIIIT Ta BiAMOBIAHI iM iHHOBaMIHI TOTPeOH, 110
BUHHUKJIU Y 013HEC-CEPEIOBHILII;

[P — indopmaris 100 MJIAHOBUX IHBECTHILIMHUX BUTpaAT 1
noTpeo;

HTII — naykoBo-TexHiyHMI Tporpec (KOMIOHEHTH €JIEMEHTY:
aHAJIITAYHI LIEHTPH, TEXHOTAPKH, HAyKOBO-JIOCITI THUIIbKI
iHCTUTYTH 1 JabopaTopii Ta iH.);

Dr — MHOXHWHA TOTEHIIMHHUX pilleHb, PEKOMEHJIOBAaHUX [0
BTiJICHHS (HOBI TOCITI/PKEHHS Ta PO3POOKH).

Mopenp JorictuuHol  cuctemMd MII  mictute B coOl
repepaxoBaHi MapaMeTpH: BiJl TOMUTY HA TOBap Ta IMOCIYTH JO
BU3HAYEHHS TEMIIIB IOCTaBKH  iX CIIO)KMBAayaM, BPaxOBYOUH
ICHYIO4i 3B’S3KM MK JIMHAMIKOIO IIMX TlapameTpiB, OIMUCAHOI
BIAMOBIAHMMH  AUHAMIYHMMH MOJEIAMH, SKI Ha MiACTaBl
CIICHAPHOTO MOJEJIIOBaHHS [JAlOTh MOXJIMBICTE TOPIBHIOBATH
€KOHOMIYHY e(peKTHUBHICTh Pi3HUX BapiaHTIiB po3BuTky MII.

IV. BucHoBku. 3anpoIlOHOBaHE 3arajibHe MPEACTaBICHHS
norictuanoi Mojeni MII, Ha OCHOBI AKOi OyIyeThCS E€KOHOMIKO-
MaTeMaTHYHa MOJIEb YacOBUX MapaMeTPiB PO3BUTKY CTPYKTYpH i
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BJIACTUBOCTEH MAJIOTO TMIAMPUEMCTBA, JIO CKIANy SIKOi BXOJATH
OUHAMIYHI Momemi, 1o 3abe3medye BIATBOPEHHS pEANTbHUX
mporieciB  gynkuionyBanHs ~ MII  mporsrom — 1uKmB - ix
MOJICTTFOBaHHSI.

Mopens norictmuHoi cuctremu MII  wmictute B co0i
nepepaxoBaHi MapaMeTpH: BiJl TMOMUTY HA TOBAap Ta MOCIYTH JO
BU3HAUYCHHS TEMITIB IMOCTaBKM  iX CIOXXHBa4aM, BPaXxOBYIOUHU
iCHyI04Ul 3B’S3KM MDK JMHAMIKOIO [WX IapaMeTpiB, OMHMCAHOL
BIAMOBIAHMMY  AUHAMIYHMMH MOJCIAMH, SKI Ha MigcTaBl
CIICHAPHOTO MOJICJIOBAHHS JAIOTh MOXJIMBICTh TOPIBHIOBATH
€KOHOMIYHY e(peKTUBHICTh Pi3HUX BapiaHTIB po3BUTKY MIL

CnucoK BUKOPHCTAHUX JIKEpe:
1. AOGaynnaes I'.Ill. MaTemaTHyeckoe MOJAEIUPOBAHUE PA3BUTHSI
Manoro Om3Heca B pernmoHax Poccum: Amc. KaHA. 9KOH. HayK .
08.00.13 / I'.I1I. AGaymiaeB. - Maxaukaia, 2004. — 159 c.
2. Apmakynu K.B. [/luHamMuka HOBBIX MajbIX NPEANPUATHA H
SHJOT€HHbIC HayaJIbHbIE YCIOBHA. JKOHOMETPHUYECKUH MOIXO0 Ha
0aze cumynupoBanus npasmononodus /  K.B. Apmakynu [/
OxoHomuueckui xypHan BILD. — 2005. - Ne 3. - C. 291-324.
3. Bapnamiii 3.C. MikpoKkpeaAnTyBaHHsI MaJIOTO MiANPHEMHHIITBA:
monorpadis / 3.C. Bapnauniii, C.I'. [Ipura, JI.JI. Tapanry:. — Ipmiss,
2008. — 144 c.
4. Birniacekuit B.B. /luHaMika po3BUTKY Majoro MiANpUEMCTBA
B yMoBax HeBusHadeHocti / B. B. Bitnincekuii, O. B. ITickyHosa //
IHdopmarrtiitHi TeXHOJIOTIT Ta MOZENIOBaHHS B €KOHOMIIII | 30. HayK.
np. I Mixnap. Hayk.-mpakT. kKoH(., 19-21 tpaBms 2010 p.,
Uepkacu. — Uepkacu : Uepkac. Hail. yH-T iM. b. XMenbHHUIIBKOTO,
2010. - C. 74-76.
5. BosHok M. A.  ®iHaHCOBO-KpeIWTHAa Ta  IHBECTHUIliiiHA
miaTpuMKa Mamoro  miampuemuuitea /M. A, BosHIOK,
I. M. ITonsoga, O. I. Macua // ConiaasHO-€KOHOMIYHI TOCTiIKEHHS
B nepeximuuii nepion / HAH Vkpaiau. [HCTHTYT perioHalbHUX
nocmimpkens. — JIbBiB, 2006. — (Bun. 3(LIX) : €BpoinTerpariitnuii
Kypc Ykpainu: ¢inancosuii Bumip). — C. 172-179.
6. I'nmymenko C.B. Hampsamu kpenuTyBaHHA CyO’ €KTiB Majoro
Oismecy B VYkpaini [/ C.B.Tnymenko // Exonomika i
nporno3yBaHHs. — 2005. Ne4. — C. 81-94,
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7. Jlormctuka B MaJIoM OnsHece. http://www.dist-
cons.ru/modules/logistic/index.html

8. CepikoB A.B. ExoHOMiKo-MaTemMaTHyHe OOTPYHTYBaHHS
HEOOXITHOCTI ~ Koomepamii Manux MiAnpueMcTB Ykpainu /
A.B. Cepikos, H.C. Cipomaxa // AktyasnbHi npo0ieMu eKOHOMIKH.
—2005. - Ne 1. - C. 162 — 167.

3.9. BUSHEC — CTPATEI'USA B MOJIIOBE: METOAUKA
OTBOPA UHBECTHUILIMOHHOI'O INTPOEKTA

Msl XMBEM BO BpEMsI CHUHXPOHHOI'O pPa3BUTHsS TEOPUM H
MPAKTUKU B 9KOHOMHUYECKON M OM3HEC cpeiax. KCIepThl 30 JHS B
JICHb TIPUJIAraloT HOBBIC TEOPHHU M CTPATETUU PA3BUTHS, & MPAKTUKU
61/13Heca MNPUMCHAIOT JOTWU 3HAHKWA BO BCCX COOHUAJIIBHO —
9KOHOMHUYEeCKMX cdepax. C TOYKM 3peHHS DKOHOMHUKUA U
(¢uHaHCOBOTO pa3BuTHA, MOJIOBa, SBISIOMASICS CTPaHHOH 3-TO
MUpa, HaXOJUTCS TOJ BIMsSHHEM EBpOMENHCcKOro W TaMOXEHHOTO
CO030B, YTO TaK WJIM MHAYe CKa3bIBACTCS HA PaB3TUU 3KOHOMHKH,
MPUBJICUYCHUN WHBECTHUIIMH, NPaBaxX 4YelOBEKA M JIEMOKPATUYCCKUX
neHHocTsx. Ha ganHoM stame MongoBa Oopercst ¢ mpobiiemMamu
0a3oBoii HMH(PACTPYKTYphl ¥ (PUHAHCOBOW OE30MACHOCTH IS
IIPUBJICYECHUS HMHOCTPAHHBIX HHBECTOPOB. TpeBoxHBIMU
BOMPOCAaMH BCE €Ille OCTAIOTCSA Kpaka MHJUTHApPAA M CYBEPEHUTET
ctpanbl. Ha 3TOoM ¢(oHe OusHec cpena, (puHaHCOBas cucTeMa M
caMmoyIpaBJeHHE HE CIIOCOOHBI CIPAaBUTCS C MOTPEOUTEIHCKOM
HArpy3koil, WU He B COCTOSIHUM HJITH B HOTY C BBICOKHMU
CTaHIapTaMH COBPEMEHHOTO CBOOOTHOTO PhIHKA.

OCHOBHOH JUIsl peUICHUs] ATHX MPOOJIeM JOJDKHO CTaTh
MEPEOCMBICIICHUE U aHATN3 dTUYCCKUX U MOPAJbHBIX IEHHOCTEH, a
TaKKe JIOTMYECKOrO  paspelieHuss  xaoca. HemanoBaxHbIM
(dakTopom  OymeT  KOHCOMMIAIMs  OOIMIECTBAa,  BHEIPEHUE
MEXIyHAPOIHBIX CTAaHIAPTOB B chepe 0Opa3oBaHMSI W BOCITUTAHUS
HOBOTO TOKOJICHUs. Bocnuranue MmokoJjieHus,, B KOTOPOM OCHOBOH
CTaHyT OO0OpPa30BAaHHOCTH, TPYAOTIOOME W BBICOKHE JOTHYCCKUE
HOPMBI TTOCITY’KaT KJIFOUYOM K CBETIIOMY OyTyIieMy CTPaHBbI.

C Bamero mo3BosieHUs, XOTe€l OBl PacCMOTPETh YEThIpe
OCHOBHBIX (JaKTOpPa, BIUSIONINX HA PAa3BUTHE KOMITAHHUH.
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1. NugoBammn

2. JIMHAMUKH pa3BUTHS KOMITAHUH

3. ConmanbHO — KyJIbTYPHBIH (DaKTOp M POJIb JHMYHOCTH B
KOMITaHUH

4. bopr0a 3a yeoBeUeCKrUe Hayaia

HNunoBanus

VHHOBays — 3TO BHEIPEHHOE HOBLIECTBO, 00ECIEUNBAOLIEE
Ka4yeCTBEHHBIH pocT 3PPEeKTUBHOCTH MPOLIECCOB MM MPOAYKIHH,
BOCTPEOOBAaHHOE PBIHKOM. JSIBIAETCS KOHEUHBIM pPE3YIbTaTOM
WHTEJUIEKTYaIbHOW JEATEIbHOCTH 4eJoOBeKa, ero (axrasuu,
TBOPYECKOT O mpouecca, OTKPBITHH, n300peTeHn i u
panuoHanu3anuy. [IpuMepoM MHHOBaLMU SBJSETCS BBHIBEJCHHE Ha
PBIHOK  TPOAYKOMH  (TOBapOB H  YCIyr) C  HOBBIMH
NOTPEeOUTEIBCKUMHU CBOMCTBAMH MJIM KauECTBEHHBIM IOBBIIICHHEM
3¢ (HEeKTUBHOCTH MPOU3BOACTBEHHBIX CUCTEM.

MomngoBa mpoBo3riacuina HezaBucuMocTh B 1991 romy, HO
tonmbko B 1998 romy cosmaHme HaIMOHANBHON WHHOBAalMOHHOM
cucteMbl B MonjoBe ObLIO MPOBO3INIALICHO HAa TOCYAapCTBEHHOM
YpOBHE B KauecTBE HaNpaBICHUs Pa3BUTHUS CTPaHbl. [ TaBHYIO pOJb
B CO3JaHMM HAlMOHAJIbHOW WHHOBAIIMOHHOM CHCTEMBI ChIrpaia
Axkanemuss Hayk MonjgoBsl. MHUIMAaTOpoM ee co3gaHus CcTaji
[Ipesunenr AHM akagemux ['eopre [lyxa. IlepBeiMu mmomamu
9TOH Hay4HOW paboThl SBWJIACh MOACPHHM3ALMS NHUIIEBOH U
arpapHoi  orpacnd. BHeceHHble HM3MEHEHMsT IPHUBEIM K
YCKOPEHHOMY pPa3BHUTHIO BUHHBIX 3aBOJIOB, TEKCTHIBHBIX (aOpUK,
MPOM3BOJACTBO OpeXa W MNPOAYKTOB MUTAaHUS. YCIEX INpHIIeN ¢
HayvaIoM MOJIEpHHU3aLUN TEXHOJIOTHH MIPOM3BO/CTBA,
MapKETHHIOBOM CTPATErHU U IUIAHOMEPHOM JIOTUCTHKE.

[Ipumepom sBhsitorcest  3aBonel:  «KpukoBay, «llypkapby,
«bykypus», «Tomail BuHekc» n MoJouHBIE 3aBOJIBL. Y ITyCTUBIINE
mporiecc  npeoOpazoBaHusi ~ CBOOOJHOTO  pbIHKA  «Albday,
TpakTOpHBIN 3aBoj T. KummueB «3eto». OHM MOTEPSIN MECTO Ha
PBIHKE, CJaB CBOM MTPOM3BOJCTBEHHBIE 11€Xa U aIMUHHCTPATHBHBIC
3/IaHUs] MaJIOMy OU3HECY.
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JlesiTeIbHOCTH MAJIBIX U CPeIHUX npeanpusTuii B Pecnyoimke
Moanosa B 2015 roay

Hayuonanvuoe 6Oropo cmamucmuxu coobwaem, umo ¢ 2015
200y HUCTO MAAbIX U cpedHux npeonpusmuti cocmaeuno 49,8 muic.
npeonpusmuil, unu 0,5 moic. npeonpusmuii (na 1,0%) menviue uem
6 2014 200y. Cexmop manozo u cpedne2o OuU3Heca COCMAIsem
okono 97,2% u3z obwezo uucna npeonpusmuil.

Yucnennocmos HAeMHbIX PAOOMHUKO8 MATbIX U  CPEOHUX
npeonpusmuil 3a omyemuwvlll nepuod cocmasuia 2814 mouicsau
uenogex, umo oocmuzcaem 55,1% om obwezco uucia nHaemro2o
nepcouana npeonpusmuii. /[oxodvl om npooadc Maiblx U cpeoHux
npeonpusmuil 3a smom dHce nepuod cocmasuiu 86824,6 man. nees,
unu 30,8% om cymmur 00x0006 0om npooaic 8 yeiom no IKOHOMUKe.

I[PIHaMI/IKI(l Pa3BUTHA KOMIIAHUHU

B ycioBusix OBICTPO MEHSIOIIETOCS MHUPA, YeIOBEYECTBO
BBIXOOUT 32 PaMKU [NPHUBBIYHOTO IOHMMAaHUS  HPOILYKTA.
W3HavanbHO ompenensionuM KpUTepueM ObUIO POU3BOJCTBO
MPOAYKTa (KOJIMYECTBO) U, KaK CJIENCTBUE, €T0 KauecTBO. TpeTnheit
CTYHIEHBIO (JOPMUPOBAHUS COBPEMEHHOI'O PhIHKA CTalla KOHIETILIUS
MapKeTWHra, TOPOJAWBIIAS COIMATbHO-3THYECKYyl0. Ha maHHOM
JTare KOMMYHUKAIIMOHHBI MapKEeTHHI HIPaeT KIFOUEBYIO DOJIb,
YTO OMNpelesseT TOHKY TOProBhIX Mapok. HeszaBucumo oT 3Tama
[JIaBHBIM ~ BCErJa OCTaBaJlicsi 4YeJIOBEK M  ero  KyJbTypa,
(hopMHPOBaBIIIHE OCHOBY O0IIIECTRA.

CoumanbHo — KyJbTYPHBIH (AKTOPp W PpoOJb JHMYHOCTH B
KOMIIaHWH.

CoBerckasi TOTHKa HEKOTOPBIX aJIMUHUCTPATOPOB, OCHOBaHHAS
Ha JIOMHHHPOBAHMU M PAHTOBOM IPEBOCXOJCTBE: «1 — JUPEKTOP,
Thl pabounii». MIMEHHO MO3TOMY, OTCYTCTBOBaJia CIIOCOOHOCTH
MBICIIUTh ¥ POXJaTh HOBbIe wujer. COBPEMEHHBIE CTPYKTYPHI
o0IecTBa MPEAIOoNaraloT CyIIECTBOBAHUE KOJUIEKTHUBA, HEXETH
OTACIBHOI'0O MHAMBHUAYYMa KaK OCHOBHOI'O JJICMCHTA. Komnanus
JOJDKHA TPOWUTH TYTh OT HWHAMBUAYYMa K KOJUIGKTUBU3MY U
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CO37aTh KyJIBTYpY NPENNpHUSTHS. ITO TIOMOXET BBDKUTH B
YCIOBHUSIX CBOOOAHOTO phIHKA. KOIIEeKTHBHAs cucrema JOJDKHA
BKJIIIOYAaTh B ceOsi MPHHIWIL OJWH 32 BCEX, M BCE 3a OJHOIO.
PaGoTtonarens, B iepByto ouepelb, JOIKEH BUIETh PAOOTHHKA KaK
TTOJTHOIIPABHOTO WICHa OOIIeCTBa, a PabOTHUK, B CBOIO OYEpEIb,
JIOJDKEH JIeMCTBOBATh HCKIIFOUUTEIHHO B HHTEpECcax MPeANpHsITUSI.

B 1956 r. B SImoHckoi cucTeMe MeHemkMeHTa Jlorokaii
paccTaBWII IPUOPUTETHI U PACTIPEAETHI OTBETCTBEHHOCTH KaJpOB B
3aBUCHMOCTH OT HX CQepsl 3aHATOCTH. B ucropum pa3BUTHA
IOxno#i Kopeun rnaBuyto poib ceirpan prof. Dr Taf-Young Yu. B
1960 roaxy on namucan kHury «Kak Oylaem pa3BUBaThCA?», B
Kotopoi nucan: «Pa3ym, kak Boga. Hucras Bona SIBISETCS caMOM
neHHo. Bojga HexHa, HO cuUJbHee KaMmHsA W MeTamia. OHa ¢
JETKOCTBI0  OOXOIUT  Tperpaabl, yXoAs  TOJ  3eMIIIO,
npeymHokaercs. [Imoasl pasyma u cepana, moxo0HO BOJIE, TOIDKHEI
OBITh TIEpefaHbl OOIIECTBY BO BCeM cBoeM oOwmimmm». lIpakTukys
st yuenus, HOxnas Kopes mpoma myts ot 200 momapoBoro
BBII ma nymy Hacenenus xo 30.000.

Ecmm mocmotpers wHa BBII Pecny6mmkm MomnmoBa, TO
noka3zarenb 3a 2015 rox 3apeructpupopan otmeTky 2000 nomapos.

Joxoab! u pacxoasl HaceseHusi B 2015 roay

Hayuonanvnoe 6iopo cmamucmuxu coobwaem wmo, ¢ 2015
200y pacnonazaemvle 00X00bl HACEECHUA COCMABUTU 6 CPEOHEM
Ha oonozo wenosexa 6 mecsay 1956,6 nes, umo na 10,7% 6onviue
yem ¢ 2014 200y. B peanvhom vipadiceHuu (¢ KOppeKMuposKou Ha
UHOEKC NOMPeOUMENbCKUX YeH) 00X00bl HACeNeHUs. YBeTUYUTUC HA
0,9%.

Pacxoovt nacenenusn ¢ 2015 200y cocmasunu 6 cpeonem na
00noeo uenosexa 6 mecay 2048,5 nes, yeeruuunuce na 12,8% no
cpasuenuio ¢ 2014 2o000m.

Bopbﬁa 34 Y¢JI0BCYCCKHE HAYaJ1a

IIponacTs Mexay HpaBAOH U JIOKBIO PACTET B YEIOBEUECKOM
CO3HAaHWU JeHb OTO AHSA. Ha camom ferne, JIOKb MOPOXKIAeT 3J10,
HEYBaXCHUE, HEHABUCTh, HeIOBepue M Bpaxay. OHa wurpaer
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[JIABHYIO POJIb B packojie OOINeCTBa, MPOBOLUPYSA JIMYHOCTH Ha
KOH(ITUKT, & TOCYIapCTBO Ha BOWHBI. B TO BpeMs Kak mpaBjia HeceT
C cobol Bce caMoe CBeTIoe M No0poe: yBaKEHHUE, JII0OOBb U
JIOBEpHE.

B Ommwkaiimem OyaymeM TiaBHBIM —OoratctBoMm Oyner
YeJI0BeYEeCKOe HaYalo U KynbTypa. [IpeanpusiTvs, KOTOpble CMOTYT
HAlTH  30JI0TYI0  CEepelMHY  MEXAYy  HHAWBHAYATH3MOM,
KOJJICKTHBU3MOM ¥ KyIbTYpoil OW3Heca, TIPOJOIDKAT CBOE
CYIIIECTBOBaHUE HA MPOCTOPaX CBOOOJHOTO PHIHKA.

[enpio 0Opa3oBaHMs TODKHO OBITH MPABHIBHOE COYECTAHHE
(bU3UIECKOro, YMCTBEHHOTO M JTyXOBHOT'O BOCITUTAHUS YEIIOBEKA —
oOpa3ra.

DKOHOMUKa, 00pa3oBaHue U cepa 00CTyKUBAHUSI ONPECIIICT
JMambHEHIMe pa3sBUTHE CONMyMa W WHIAWBHAYyMa Kak €ro
COCTaBJIAIOIICH.

IloaBoas uror, MoskHO cka3ath cjaoBamu I'ére: «Payer —
Meducrodenb NpogoIKaT YeJ0BeUYeCKY0 00pb0y».

CeromHsANIHAN «IMBHIIN3AIIMOHHBIN KPU3UC» MMEET IIyOOKHe
KOpPHHM, KOTOpbIE MHTAIOTCA OT YCTapeBLIEH NapagurMbl
OOIIIECTBEHHOTO ~ Pa3BUTHSA, TJIe WTHOPHUPOBAINCH JyXOBHEIE
IICHHOCTH. Ceronus CIeyeT MePEOCMBICIIUTh
MaTepUANIMCTUYECKU  TOJAX0A B  SKOHOMHMYECKOW  TEopuw,
¢unocodum, COIMOIOTHH, KOTOPHI HE OTBEYAET COBPEMEHHBIM
MpoIeccam rII00amu3aIim.

Hayynasg mbiciib Ha mopore NmoucKa pPaBHOBECHS HA BBICHIUX
nopsiAKax, TJ€ MarepuaibHble LEHHOCTH NPUBOIATCA B
COOTBETCTBHE C JYXOBHBIMH IIEHHOCTSIMH. B 0O0IIecTBeHHOM
mHeHnn 1 B CMU ciioXuinock MHEHHE, YTO Pedb HIIET TOJIBKO 00
3KOHOMHUYECKOM Kpu3uce. OJTHaKO 3KOHOMHKa, KaK U Jito0as HayKa,
HMEET CBOIO TEOPHUIO, CBOIO UICOJIOTHUIO.

MHorue SKOHOMMCTBHI  YKa3bIBalOT Ha KpHU3UC caMoM
SKOHOMHUYECKOW TEOpHUH, B YACTHOCTM HA SKOHOMMYECKHUU
MeWHCTpuM. BMecTe ¢ SKOHOMHKOH TEpIUT TMOpPaXEHHE U
nemokpatus. Jlaypear HoOeneBckoil mnpemun TIO 3KOHOMHKE
[xeiimc DBbOKEHEH B CBOMX TpyZax IOCTOSHHO YKa3blBajl Ha
YOaJ0K COBPEMEHHOM JEeMOKpaTUM U JaXe MPUCYLIUE UM
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MeJIJICHHBIE, HO BEPHBIE TEHICHIINU K camopaspymienuio [9, 261].

[MoMHHEBIE TIPUYHUHBI SKOHOMHUYECKAX KPU3MCOB, a 3HAYHUT W
OOIIECTBEHHON JKU3HM, TIIyOOKO CHpATaHBI B YEJIOBEKE, B €ro
nyxoBHOU ctepe. Ecian 5KOHOMHUYECKHMI KPU3HC MMEET TyXOBHOE
NPOUCXOKICHHE, CJIEAYyeT TOBOPHTH O JIYXOBHOM KPH3HCE,
KOTOPBI MOPOYKAAET SKOHOMUYECKHM KPU3UC, KaK CIEICTBHE.
BakHO OTBICKATH, TJ€ PACKPYYHBAETCS MaXOBHK BOCITPOM3BOJICTBA
JYXOBHOTO KPHU3KCA HITK COCTOSHHE O€3yXOBHOCTH.

BOCHI)OPI3B0)1CTBO IKOHOMHUYIECKOIO KpH3Huca B
YHUBECPCUTECTCKUX ayAUTOPUAX

Msbl nosmaraeM, 4YTO OJHHMM U3 TUIABHBIX KaTaJIM3aTOPOB
CO3HATEIbHOIO WTHOPHPOBAHUS IYXOBHBIX LEHHOCTEU SIBISIETCS
LOIKOJbHOE W YHUBEPCHUTETCKOE OOpa3oBaHME, 3a PEeIKUM
UCKJIIOUYCHUEM  CIIELHUAJIM3UPOBAHHBIX  JJIUTHBIX  Y4EOHBIX
3aBEJICHUH, TIIe YACISAIOT 0CO00e 3HAUYCHUE IYXOBHOH KYJBTYypE.
3ayacTyr0o y4yeOHHMKM 10 HKOHOMHUKE HAIlOJHEHbl OJHHUM
COJIEp’KaHUEM - TPOM3BOJCTBO MAaTEpHUANbHBIX LEHHOCTEH, W,
pa3zymeeTcs, UMEIOT CBOE MaTepHallbHOe H3MepeHue (B JEHbrax,
MeTpax, Kuiorpammax 4 T.1.). [Ipu3HaHue TONBKO MaTepHAIbHBIX
LIEHHOCTE! B HaIleM IOHUMaHWM €CTh CYIIHOCTb COBPEMEHHOM
OJTHOMEpPHOW JKOHOMHYECKON Hayku. COBpeMEHHBI 4YeIOBEK
CIIMIIKOM TIYOOKO TOTpY3WJICS B MaTepHio, €ro KylbTypa craia
NOJUIMHHO ~ MaTepuainuctuueckod. HermacHo  Bce  Oosblie
TOCHOACTBYET YOeXIeHHE, YTO HUYEro APYroro, Kpome MaTepHH,
HE CYyILECTBYET.

Hama nuBuiamszanust B 5moxy rinodaiu3alud MOTpy3wyiach B
«IJIOTHYIO MAaTepHIO», WTHOPUPYS CYLIECTBOBAHUE TyXOBHOCTH.
Marepuanuctiueckas KyJabTypa 3aBepiiaeT CBOI (a3y B pa3BUTHH
YEeJI0BEUECTBA M HAXONUTCI Ha IEPEKPECTKE CBOEH HCTOPHH.
[Ipousoiizer nu Benukas TpaHCPOpPMALUsl M3 MaTEpUAILHOH B
IYXOBHYIO KyJIbTypy?

Hcropus nosiHa NpuUMEpPOB, Kak MPOLBETAHUS, TaK W yHajaka
HapOJIOB U UMIIEPUH, OecciaeTHO Norudmmx KyasTyp. IIpouBeranne
o0BbsicHsIeTCS TeM (DaKTOM, YTO OHM Pa3BUBAIUCH B TApMOHHUH C
3aKOHAMHU JKMBOWM pPa3yMHOW IPUPOABI, T[JE€ MaTepuajbHblE U
JYXOBHBIE LIEHHOCTU NPUBOJNINCH B COOTBETCTBHE C YCTONYMBBIM
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paBHOBecHeM, a TruOenb ILENblX LUBMIM3AaLMN, KaK IpaBUio,
OOBSICHSIETCS HAPYIIEHHEM BEIMKHX 3aKOHOB, KOTOPBIE IPUBEICHbI
B TapMOHMI0 C OKpYyXawllled npuponoi. JlucrapmoHus B
YeJIOBEYECKUX M MEXIYHapOJHBIX OTHOLIEHUSX IMOKa3bIBaeT, YTO
Halla  JKM3Hb HE  HaxOgUTCd B CONIACHM C  TEM
BBICOKOHPABCTBEHHBIM 3aKOHOM, KOTOPBIH pETyIUpyeT Hallu
MEX4YEJIOBEUECKHE OTHOIIEHUS W OTHOLIEHHA C OKpy’Karouei
MPUPOAOH, KOTOPBhIE UMEIOT CBOE boXKeCcTBEHHOE TPOUCX 0K ICHUE.

Kakue nm3MeHeHus AOJKHBI NMPOU3OWTH B Y4eOHMKAX, YTOOBI
MIpU3HATh TyXOBHYIO LEHHOCTh KaK 3KOHOMHYECKYIO KaTETOpHUIO?
Ha nHam B3mmsn, ciaenyeTr MepeoCMBICINTh SKOHOMHUYECKYI0 HAYKY
KaK MaTEPUATHCTUIECKYIO OTHOMEPHYIO, JHUIIECHHYIO
YenoBeYeCcKUX (pakTopoB, U HEOOXOAMMO MMO3HATH MATEPUANBHYIO U
JTYXOBHYIO IIPUPOY YeJIOBEeKa B TaHAEME.

PaccmatpuBasg ~ OyXOBHBIE  LIEHHOCTH  KaK  CErMEHT
9KOHOMHYECKOW CHCTEMBI, DKOHOMHYECKAas HayKa JOJDKHA He
MPOTUBONOCTABIATE  JAPYr JIpYry peIurui0 W HayKy, a
paccmarpuBaTh MX B E€IMHCTBE, IOJIaras, 4TO PENHrus IOJKHA
OBITh HAy4YHOM, a HayKa JOJKHA OBITh PEIUIHO3HOH, T.€. peub UAET
0 HeoOXoaMMOocTH OOIIEro HAyYHOTO MOAXOJa  yYCHBIX-
SKOHOMHCTOB U YUEHBIX-OOTOCIIOBOB.

YyeHble QU3UKHU AABHO BBHILIUIM U3 TPEXMEPHOTO U3MEPEHHS U
Ha CEJIbMOM YPOBHE M3MEpeHHsl OTKphUTH «Teoputo Gu3mueckoro
BakyyMa» H «TeopHi0 TOPCHOHHBIX TOJE€», OKa3aB HaJIMIue
Bcenenckoro Pazyma, m mpumuim K BEIBOLY O CYLIECTBOBAaHUH
Teopua! Axkamemuk PAEH A.E. AxumoB numer: «®Pusuka
npusHaer Ceepxpasym!» Bpinaromuiicss Typeukuii  yueHBIN-
oorocnoB ®Perxymrax [ronen yrBepxknaer: «K coxanenuto,
TOCIIOJICTBYIOIEE MaTEPHATNCTUIECKONH MUPOBO33PEHUE HApyIAET
paBHOBECHE MEXIY UYEIOBEYECTBOM M MPUPOJION, a TAKKE MEXKIY
MOAbMHU. ['apMOHMSI M MHpP BO3MOXKHBI, KOTJa MarepHalibHas u
JyXOBHasl c(epbl TOCTUIAlOT MUpa Ipyr ¢ apyrom»[12, 37].

IlocetnB HemaBHO AnOaHWIO, MBI OBUIM MPHATHO YAWBICHBI
COCYIIIECTBOBAHMEM TaM TPEX Pa3IMYHBIX PETTUTUN B OJHOM MECTE:
B ropoze bepar cTouT MycynbMaHCKas MEYeTb, 4Yepe3 JOpory OT
Hee — XpUCTHAHCKas LepKoBb, a B ropoge llkonep moGmuzoctu
JIpyT OT Jpyra cpa3dy TpPH IyXOBHBIX LIEHTpa — MYyCYJIbMaHCKas
MeYeTh, KaToJIM4YecKas M IpaBOCIIaBHAs LEPKBU. ODTO MOIJIMHHAsS
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TOJIEPAHTHOCTh IPOILIOr0 M HACTOSAIIEr0, KOTOPYHO HE00XOAUMO
pacimpsTh U ClIeJIaTh JOCTOSHUEM BCETO YeJI0BEUECTRA.

CeropHsIHKE BBI30BBI — 3TO, MPEXKAE BCETO, TUCTapMOHUS,
KOrJa TEXHUYECKas »HBOJIOLMA OINEepekaeT TyMaHHTapHYIO.
Cerogass MHUp HIOET K DOKOHOMHYECKOMY CaMOYOHICTBY,
pa3BalMBaeTCs dKOCHCTeMa IiaHeThl. [IponBUHYTHIE TEXHOJIOTHU
0e3 MPOABHHYTOI'O TYMaHHUTAPHOTO MBILIUICHHsS] TPUBOISAT HE K
IBIDKEHWIO BIlepen, a k Tmbenm. Hac xmer Benmkas
TpaHchopmanus, T.e. IEPexXo] OT MaTepHaJbHbIX LEHHOCTEH K
TYXOBHBIM.

YHuBepcUTeTCKHE YYEOHWKH TMpHU3BaHBl (OPMHUPOBATH U3
CTYAE€HTa TapMOHHYECKH PA3BUTYIO, BHICOKOAYXOBHYIO JIMYHOCTb.
OnmHako, BO BCeX COBPEMEHHBIX Yy4YeOHHUKaX MO MHKpPO- H
MaKpPO3KOHOMHUKE (KI1acCHYecKHuX, HEOKJIACCUYECKUX,
KEHHCHAHCKUX, HEOKEHHCHAHCKHMX) HANpoyb OTCYTCTBYET, JIMOO
OTBEPraeTcsi Takoe IOHATHE, KaK IyXOBHBIE IEHHOCTH H HX
W3MepeHue, MOTOMYy YTO BCE OHM NHcaluch Ha 0Oaze
MaTEPHATMCTUUYECKOW  WACOJIOTMM  Y4YEHBIMH-aTTeUCTamMu. B
YUTAEMbIX Kypcax II0 MUKPO- U MaKpOIKOHOMHKE 3KOHOMHYECKHN
poct (ycnex) Ha JIto0OM ypOBHE paccMaTpHBAeTCsl KaK CaMOICib.
PeiHOUHOE paBHOBECHE M €ro HW3MEHEHHUS pacCMaTPUBAIOTCSA Kak
WUCTHHA B TOCJEIHEH WHCTAaHLMH, C INPHUBJICYCHHEM B KauyecTBE
JI0Ka3aTeNbCTB MHOKECTBa rpaduUecKux n300paXeHui,
MaTeMaTHYecKuX  (GOpMyl M OKOHOMHYECKHX  MOJEJICH.
[lorpeburenbckuid BBIOOP M MaKCHMHU3ALMs —OJarocoCTOSHHUS
NOTPEeOUTENsT  TaKXKe  PacCMaTpUBAIOTCA  4yepe3  NPH3MY
MaTepHaCTUIYECKUX IIEHHOCTeH B JICHE)KHOM BBIPDOKEHHWH, B
00X0/1 IyXOBHBIX IeHHOcTell. HaumHas co cryneHueckux IeT, y
yenoBeka GopMupyercsi moTpeduTeIbCcKoe noBeaeHue. PaBHoBecne
MeXJy MpousBoauTeneM (PUpMoO) U MOTpeOUTeIeM MOKOUTCS Ha
OJTHUX W TeX K€ MaTeMaTHYeCKuX (opMysiax B OrpaHUYECHHOM
MaTEpHATMCTUIECKOM MPOCTPAHCTBE. «YUEOHHWKU YKa3bIBAIOT Ha
TO, 4YTo  (UPMBL,  JKOHOMHYECKHE  areHThl  JIOJDKHBI
MaKCHMH3HPOBATh CBOIO MPUOBLIL (6€3 BCAKMX APYTHUX YCIOBHH),
T.e. eciau OyJer BBINONHATHCS paBHOBecue MC=MR (npexnenbHble
U3JIEP)KKH PaBHBI TPENENbHOMY JOXOJY). 3/AeCh MOpajbHblE U
HPaBCTBEHHBIC H3JIEPKKH B CUET HE NPUHUMAIOTCA. AHAJIOTHYHO, B
YCIOBUSIX ~ COBEPUICHHOW  KOHKYpPEHLMH, JJs  JOCTHXKEHUS
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ONTHMAIBHOTO  00BbEMa  TPOM3BOACTBA  PYKOBOJCTBYIOTCS
u3BecTHO  Qopmynoir  P*=MR=MC=AC, rae pa3ymeerc,
poiHouHast nena (P*) paBma cpemnum wusnepxkkam (AC). A B
YCIOBUSIX MOHONONHWM — [pH3HAETCS TMoNydeHue (GupMoin
(xopmoparrueit) ceepxnpudbuin T.e. PM>MR=MC. IIpeacraBurenu
KOpIopaluid, TIOJyYUBIIME OOpa3oBaHHE B  KIACCHUYECKHUX
YHUBEPCHUTETAX, TaK U moctynarot [7, 160].

Marwueckas ~ gopmyra MC=MR  gng  momydeHus
MaKCHMAaJIbHOW MPUOBLIH MPU3HAHA KAK «30JI0TOE IPABUIIO», H 3TO
MpaBUIIO «paboTaeTy BHE MOpaiIn. 3aydeHHbIC (JOPMYIIBI U TIPAaBUIIA
«IPOTPaMMHUPYIOTCS» OYAYIINMHU CyObeKTaM1 SKOHOMHUKH.

[lpemnokeHHas HaMu Waesl TPUBEICHUS B  paBHOBECHE
MaTepualbHbIX W AyXOBHBIX IeHHocTed (MV=SV), Ha nepsblii
B3IJISA]] BHI3BIBAET COMHEHHS, MIOCKOJIbKY MaTepHajibHble IEHHOCTH
MOXHO KOJMYECTBEHHO M3MEPUTh, COIOCTABISS JOXOIBI H
M3ICPKKH. A KaK KOJIMYECTBEHHO M3MEPHUTH JTyXOBHBIC IIEHHOCTH,
cocTosiHue Mopanu? B maHHOM KOHTEKCTEe MBI BHIXOJUM Ha JIPyTUe
YPOBHH - o0mIedenoBedeckue. Pasymeercs, 1 MOPSIOK U3MEPEHUS
OCYIIECTBISIETCST JPYTUMHU KaTeropusiMH. MBI TpeuiaraeMm Juis
COTOCTAaBJICHUsI ~ MPUMEHUTH  OTHOCHUTENIbHBIE  TIOKa3aTelln
«Oonpie», «MEHbIIE» U «paBHO» ¢ oOo3HadeHusMH MV>SV,
MV<SV u MV=SV. Torma kak B y4yeOHHMKax TIO Kypcy
«DunaHcupoBanue u 3(Q(PEKTUBHOCTH MHBECTHIUN» CTYJCHTaM
3a4acTyl0 BHYIIAETCS crapas Hjesi, YTo [elb WHBECTOpa — JHUIIb
MaKCHMH3alus NpuObUIH. JIpyrHMH CIIOBaMH, METOJAMKA OLEHKH
MHBECTHIIMOHHBIX MPOEKTOB CBOJUTCS JHMIIb K MaKCHMH3AaLUH
O’KHJIaeMOH TPUOBLIH.

HoBast MeTo/inKa OIIEeHKH WHBECTHUIIHOHHBIX IPOEKTOB

Ecian rapmMoHHMYecKkd pas3BUTash JMYHOCTh MOHMMAETCS Kak
CHHTE3, KaK COBOKYITHAs BEJMYWHA, IJIe MaTepUalbHbIe [IEHHOCTH
(MV) nomxHbl OBITH TPHUBEACHBI B PAaBHOBECHE C JTYXOBHBIMH
neHHocTsiMu (SV), TO Hapsiy ¢ SKOHOMHYECKHMH H3MEpPEHHSIMH
cieayer ocoboe BHUMaHWE OOpaTWTh Ha TyMaHUTApHBIE
WU3MEpPEHUs], KOTOpble WMEIOT CBOI CYOBEKTHBHYIO OIICHKY B
KOHTEKCTe o0OlIeyenoBeYeckux LeHHocTed. [laHHas COBOKymHas
BEJIMYMHA U €CTh oOlIee 01arococTosHUe U LeneBas QyHKIUS s
M000r0 WHBECTOpa W s JIO00TO WHAWBHIA B COBPEMEHHOM
ob1IecTBe.
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YuuteiBas, 9TO0 OONBIIMHCTBO HMHBECTHIIMOHHBIX pEIICHUH
[PUHUMAIOTCS B YCIOBUSAX IMOJHOW HEONPENECICHHOCTH U PHUCKA,
0OJIBIIOE  TPAKTHYECKOE 3HAYCHHE TMPUOOPETAIOT  METOJBI
MEePCIEKTUBHOTO aHanu3a, Korzaa HY>KHO NIPUHUMATh
YIOPaBICHUYECKUE  PEIIEHUST C  YYETOM  [POTHO3HPOBAHUS
BO3MOXHBIX HCXOJOB H TPHUCBOCHHE UM COOTBETCTBYIOIIHUX
BEpOATHOCTEN. JlaHHBIM BEPOATHOCTHBIA MMOAXOJ MPEANOJIAracT
WCTIONIb30BaHME CIEIYIOMIeH OOMETTpHHSTON (popMyIbL:

E(R) = X}—; Rk * Pk —»>max-
rae:

o E(R)— MaTemaTHueckoe oXuAaHUE TPHOBLIL;

e RK — BO3MOXHBII HCXO/ (JOXOI, TPUOBLIb);

e Pk — cooTBeTcTBYyOIIast BEPOSTHOCTb.

CrnenoBarelbHO, WHBECTOpP BBIOEpET TOT MPOEKT, KOTOPBIH
IpHUHECEeT HauOOJBIIUI 0X04. B COBpeMEHHBIX YCIOBHSX TEOpUs
MaKCHMHU3allud MpUObUTH 0e3 ydera IPYyTrUxX IEHHOCTEH J0poro
o0xonuTcs uHBecTopaM. Mccnemoanus, mposeneHHbie B ATO
I"aray3us, mOKa3bIBalOT, YTO NPEANPHUHUMATENHN, 3aHATHIC MAJIBIM U
cpemHuM Om3HecoM, Ooneror B 1,7 pasa Oombire, Yem
CpeAHECTaTUCTUYECKass AaKTUBHAs 4YacTh HAcCENCHUs, Takas >Ke
3aKOHOMEpHOCTh HaOmromaercs u mo Monnose. [lpu urenun
SKOHOMMYECKHX JUCLMIUIMH 1eJIeco00pa3Ho yIeNsiTh o0coboe
BHUMaHHE TIOHATHSIM «ycriex» M «Oiaro». Ycmex B IIUPOKOM
CMBICJIE — 3TO HE TOJIbKO MaTepHaJIbHBINA yCIIeX, HO HEYTO OOoJIbIIee.
VYcnex, Ha Ham B3I, COACPKUT CIEAYIOUIYIO TPHAIy: 310POBbE,
cyacThbe U (prHAHCOBasI HE3aBUCHMOCTb.

Hamm  naOmromeHus 32 TMOBEJAGHHEM  HMHBECTOPOB
(mpennpuHuMareneii) kak B Mongose, Tak U B crpanax CHI
CBHUIIETENLCTBYIOT, YTO KaXKIbIH, KTO CTPEMUTCS] OCTPOUTH CBOIO
«IUpaMUIly yclieXa», IOJBEPKEH PHUCKY TIOTepSATh 3I0POBbHE.
Haxonmsice B cTpeccoBOM COCTOSHMHM, TakOW YEIOBEK MOXKET
HAaHECTH MOpaIbHBIH ymepO cebe u okpyxaoomuMm. [losTomy
HEOOXOJIMMO WM3MEHUTh METOJMKY BBHIOOpa JIydIIEero BapuaHTa
npoekTa. Kpurepuem OymeT BhICTYNaTh HE MaKCHMH3AIUS
OpuOBUIM B YMCTOM BHJAE, a MaKCHUMM3aLuUs OJarocoCTOSHHUS
WHBECTOpa M OJIATOCOCTOSHHS KOHKPETHOH (HPMBI, KOHKPETHOTO
KOJUIEKTHBA. TepMHH OJarocoCTOSHHE BKIIOYAET KaK HaJIHuue
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OpUOBIIM, TaK M COCTOSIHHE YPOBHS KOH(IMKTHOCTH (TOTEpS
3I0POBbS, TIOTEPs ApY3eil — 3TO TOXKE YOBITKH HEIKOHOMHUYECKOT'O
MOPSAKA U TOJDKHBI PACCMATPUBATBHCA B COBOKYITHOCTH).

B  osmoxy  Tperbero  ThicsdeneTtuss ~— pabOTHHUK — Kak
SKOHOMHUYECKHI areHT OyAeT paccMaTpuUBaThCS He Kak pabodwid,
MPOM3BOAIIMI MaTepuanbHble Onara, a KaKk TapMOHHYECKU
pa3BUTask TUYHOCTH: (PU3NUECKU U JyXOBHO. B Teopun mosnesnoctu
UCIONB3YEeTCS YCIIOBHBIM IIOKa3aTelb — <«OTWIb» (eIuHMLA
MIOJIE3HOCTH TOBapa). Mpt npeaaraeMm OLIEHUBATh
WHBECTUIIMOHHBIC NPOEKTHl (BBIOOP ONTHMANBHBIX pEHICHUH) ¢
y4eToM (HU3MYECKOrO0 M AYXOBHOI'O COCTOSIHUS HMHBECTOpPA, TIE
BBOJIUTCS MoKazarensb «omaro» (Well).

OKOHOMHUCTBI CO3HATEIBHO YXOAAT OT TaKUX MOHSITHH, Kak
IYXOBHBIE IIEHHOCTH, 3THKA, MOpallb, COCTOSIHAE PAJIOCTH, TaK KaK
UX HENIb3s KONWYECTBEHHO u3MepuTh. llepen aBcTpuilckumu
9KOHOMHCTaMH — MaprHHAJIMCTaMHU B CBOE BpEMsI CTOsIa NOJO0HAs
3ajada; KaKk U3MEpPUTH TMOJIE3HOCTh TOBAPOB M YCIYr (€CIU OIHH
MPOAYKT BKyCHEE APYroro HIM HEpBbIH MOTPEOJICHHBIM TOBap
noJie3Hee nocuenyomux). OHM BBEIH YCIOBHOE MOHATHE «IOTHIIbY
(moe3HOCTh), KOTOPBIN AEHCTBYET B MPOCTPAHCTBE U BO BPEMEHU U
BOIIUIO B YYeOHMKM KaK «3aKoH yObIBaloIel mpenenbHon
MOJIE3HOCTH.

[MpennoxeHHbIli HaMU  YCJOBHBIA  IOKazaTelb  «OJaro»
JICCTBYET B TPOCTPAaHCTBE W BO BPEMEHM M HMEET CBOIO
OTIPaBHYIO TOYKY M 03Ta OTIpaBHAas TOYKAa MPHUHUMAETCS 3a
enunnny (W=l) u paccmarpuBaeTcss Kak TEHJACHIHsS pocTa H
pa3BUTHSL.

Takum  oOpa3oM,  paclIMpeHHass  MOJENb  NPUHSTHA
YIpaBJIEHYECKUX PEIICHUH, OPHUEHTHPOBAaHHAsI HAa TapMOHHU3ALMIO
JUYHOCTH MIPUMET BUJL:

E(W) = Y}~ Rk * Pk * Wk — max.
rue:
E (W) — maremaTuueckoe oxxuaHue OJIarocoCTOsHUS,
WK — ko3¢ durnment Giara.
[lokazarenp (pu3nYecKOro W AYXOBHOTO 3/10POBbsI MHBECTOpA
paHee He YYMTBHIBAJCS, OJHAKO 53TO HEOOXOAWMO JeNaTh,
MOCKOJIbKY, B TPOTHBHOM CJIy4ae, HCIOJIb3yeMble METOHKH,
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MpeXJe BCErO Pa3BHBAIOIIMXCS W CIA0OPa3BUTBIX CTpaH, HAOT
HEKOPPEKTHBIE PE3yIIbTATHL

Koaddurment 6mara (WK) siBisieTcss oTpakeHHEM COCTOSIHUS
3M0POBbSI M TICHUXOJOTMYECKOT0 KJIMMaTa B  KOJJICKTHBE.
OkoHUaTeNNbHOE pelleHne 00 WHBECTHPOBAHHMH IIelieco00pa3HO
MPUHUMATh HE C Y4eTOM MaKCUMH3alWH TNPUOBLIN, & HA OCHOBE
MaKCUMH3aLMU MaTeMaTH4ecKoro okuaanusi 6marococrosHusi. Ilo
HOBOW METOJIWKE MHBECTOP JIACT MPEAINOYTEHHE TOMY MPOEKTY, T1ie
BBITIIE/00MBIE O0IIee 0IarocoCcTosHUE, TPH TOM KO3 GUIIHECHT
(U3MUECKOro M IYXOBHOTO COCTOSIHUSI MHBECTOpPA JOJDKEH OBITH
6omnpmie emuannel: WK > 1. Ecim WK < 1, To mpoekT cunTaercs
yIiepOHBIM W HE TPUHUMAETCS K PAcCMOTPEHHUIO. 3a OCHOBY
cieayer OpaTb DKOHOMHKO- 3KOJOTHYECKYIO 3(P(HEKTHBHOCTS,
3amMiias Kak WHAWBHIA, TaK M OKpyKarourylo cpemy. Hacrano
BpeMsl M3y4aTb IKOHOMHYECKYI0 TEOPHIO Ha CThIKE (urocodun,
¢msukn, momurtonmoruu. B.C. ComoBreB B kHure «OmpaBraHue
nobpa» mmmer: «[lpu3HaTh B UENOBEKE TOJBKO JAESATEIS
SKOHOMHYECKOTO IMPOU3BOAUTENS, COOCTBEHHUKA W ITOTPEOHTENS
BEIIECTBEHHBIX ONar — eCTh TOYKa 3pEHUs JIOKHAsI U
0e3HpaBCTBEHHAN.

[MpeanoxxeHHass HaMH METOJIMKa OTOOpa WHBECTHUIIMOHHOTO
MPOEKTa MPOIILIA arPOOAIUI0 B CTYyIEHYECKHX ayIUTOPHUSIX: B XOJIE
JIEIOBOM WTpBl — TO BBIOOpY JIydlIEro TPOEKTa MPeIOKEHO
CTy/ICHTa CaMUM BBIOpaTh, W3 JIByX METOJUK JY4YIIyI0 Ha HX
B3rJsiA. PesynbraTel TakoBel — 87% CTYAEHTOB peIIni 3a/1aul MpU
BBIOOPE JTYHUIIIEro MpOoeKTa 0 MPEITIOKEHHON HAMH METOTUKE.

[TpuBeeM METONONOTHIO OIIEHKA WHBECTHIIMOHHBIX MPOEKTOB
B YCJIOBHSAX PHCKa IMOTEPh OXKHUIAEMOTO JI0XO0J/la, & TaKKe PHCKa
MOTEPSITh 370POBEE.

1. TIpeamonoxkuM, 3KCIEPTHl MPOTHO3UPYIOT BO3MOXKHEIE
HUCXOJbI (0X0HOCTh). O003HAYMM BO3MOXKHBIA MCXOJ (IOXO0[) —
Rk, roe k=1, 2, ...n. B kauectBe RK MoryT BBICTYNIaTh pa3inyHbIe
MoKa3aTeNu, HallpuMep: JI0X0l, TPHOBUIb, BBIPYYKa U T.JI

2. Kaxmomy wucxomy, TpUCBaMBaeTCs COOTBETCTBYIOIIAS
BeposTHOCTh (PK) monmydyenus oxugaemoro noxona, riae Y, Pk=1.

3. Kaxmomy HCXOIY MIPUCBaNBAETCH, TaK xKe,
COOTBETCTBYIOIIKK KOd(duImenT moayudenus «Oomaray (WK —
CTereHb (PU3NIECKOro U TyXOBHOTO 3[J0POBbSI HHBECTOPA).
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4., BeiOupaercs  KpuTepuid  (HampuMep, MaKCHMH3aIUs
MaTEeMaTHYECKOTO OKHIAHHS, OJIarOCOCTOSIHHS).

[lpuBenem mnpumep: JlomycTuM, WMEIOTCS JBa OOBEKTa
MHBECTHPOBAHUS C OJWHAKOBOM MPOTHO3HOM CyMMOIl TpeOyeMbIX
KalmuTaJIbHbIX BIOKeHUH. Bennunna rmanupyemoro goxona (RK) B
KaXIOM Cllydae HEONpeJelicHHAa M TpHUBEACHA B  BHIC
pacnpenenenuss BepositHocteir (PK), a Ttakke kodpduumenta
Bo3MoxkHOTro Giara (WK).

HcxonHble TaHHbBIe I 0TOOpA WHBECTHIIMOHHBIX MTPOEKTOB

Hoxon |Bepostroct | Koaddummen | Hoxon | Bepostroct | Koaddummen
(RK), b (Pk) |t 6mara (WK).| (RK), b (Pk) | Gmara (WK).
THIC.JICE THIC.JIeE
B B
3000 0,10 1,20 2000 0,10 1,0
3500 0,20 1,10 3000 0,15 1,0
4000 0,40 1,00 4000 0,30 1,0
4500 0,20 1,15 5000 0,35 0,9
5000 0,10 1,00 8000 0,10 0,8

PaccMoTpuM TpaguIMOHHBIH METOX OIpeneNieHHs JTy4YLIeTo
npoekra, rae  yuuteiBaercss  tonmbko  goxon  (RK)
cootBercTBytomast BepostHocTh (PK). Torma matemaTndeckoe
OXKHUJIaHue 1o ipoektaM A u B cienyroniee:

E(Ra)=4000 TbIC.71CH.
E(RB)=4400 ThbIC.TCH.

CremoBaTeNbHO, MIPOEKT B SIBIISICTCSI bonee
NPEANOYTUTEIbHBIM, TaK KaK OXHJIAeMbIil OXOJ OOJbIIe 4eM Y
mpoekrta A Ha 400 ThIC. N1€#, 1 cocTasneT 4400 Thic. e.

Tenepr BBemem mnepemennyro WK — ko3 dunment Oara.
®opmyJia IpUMep CIAEAYIOLINNA BU:

n
E(W) =ZRk*Pk*Wk
k=1

E(Wa)=4265 Ttric.nieit.
E(WB)=4065 TbIC.)1E1.
Takum oOpazom, MIPOEKT A ABIISIETCS Oonee
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MPENMOYTUTENFHBIM C TOYKH 3pEHHS OOIIeTo OJ1arocoCTOSHUS
(4265 TeIc.ICi). CpaBHHBas JBE METOJWKH YCTAHOBJICHHUS
KpUTEepUss 0TOOpa WHBECTUIIMOHHBIX IPOCKTOB, MOXHO CICNIaTh
BBIBOJI, 4TO MpoeKT B obnamaer Gonpmum moxomoMm — 4400 Thic.
JieH, 9eM MPOoeKT A, OHAKO 3TO CONPSHKEHO C M3/ICPKKaMH TTOTEPH
3M0pOBBs (YXYAIICHUEM (PU3UUYECKOTO W JAYXOBHOTO COCTOSIHUE
WHBECTOPA).

CriemoBaTeIbHO, OKOHYATEITLHOE perieHne 00
WHBECTHUPOBAaHUM IIENIECOO0pa3HO TPUHUMATh HE C YYETOM
MaKCHUMHU3allMi  TpPUOBUIM, a Ha OCHOBE MAaKCHUMU3aIUU
MaTEeMaTHYEeCKOTO  OXHIaHUs  OmarococtossHWA.  Metomanka
npeamnosiaraet, To ecad WK<1, To mpoekT He NPUHUMACTCS K
paccMOTpeHHIo. 3a OCHOBY cJeayeT OpaTb 3KOHOMHKO —
IKOJIOTHYECKYI0 3(D()EKTHBHOCTD, 3amuilas Kak WHIUBUAA, TaK U
OKpy)KamIyr cpefy. Hacramo Bpemsl M3y4HTb SKOHOMHUYECKYIO
TEOPHIO Ha CThIKe (prmocoduu, GU3UKH, MTOTUTOIOTHH.

Ha wam B3rmIsan, ACHCTBUS — MOJMTHUKO-3KOHOMHUUYECKHX
«3aKOHOB HE OTBEUAIOT BO3POCIINM TpeOOBaHUAM
HWHTETPAIIHOHHOTO mporiecca. [Tpuanasr MHPOBOTO
SKOHOMHUYECKOI'0 KpPH3KCa CIEAYET UCKATh B YEJIOBEKE — HOCUTEIIE,
nmpexKAC BCCro AYXOBHBIX W MATCPUAJIbHBIX HCHHOCTCI\/'I, B €Io
BO3POCIIIEM CaMOCO3HAaHUH, KOTOPHIE BCTYIMAIOT B MMPOTHBOPEUHUS C
YCTap€BIIUMHU SKOHOMHWYCCKUMHU OTHOIICHUAMMU.

KOHKYPEHIUA UJIN COTPYJIHHUYECBO?

CMeHy Hay4YHOUM MapaJurMbl CJI€IyeT MCKAaTh B 00pa30BaHUM,
HY)KHbl HOBble Y4eOHWKH, HOBbIe TOHATHSA. Clemyer H3biITh W3
YUYeOHUKOB TaKO€ Marm4eckoe TOHSATHE KaK «KOHKYPCHIIUS
(6boprba 3a BBEDKMBaHWE). B Hamiem HeEpa3BUTOM OOIIECTBE
npuaymajind KOHKYPCHIIUIO B S9KOHOMUKE, I'I€ BbEIKMBAIOT CUJIbHBIC,
WX Ha3blBaJIi KOHKYPEHTOCIIOCOOHBIMH, OHHM IOAYMHWIN cebe
MeHee KOHKYpPEHTOCITOCOOHBIX. «J{nkuii 3aKkoH» paboTaeT TOIbKO B
0e3yXOBHOM OOIIIECTBE.

Hama momeiTka 3aMEHHTh TOHATHE «KOHKYPEHLMH» Ha
«COTPYAHUYECTBO» B Y4eOHOM IIpolecce HE HAaXOAUT MOIAEPKKY
Cp€au BCEX YUYCHBIX OKOHOMUCTOB. Tem He MCHEC, MbI C YBAXXCHUEM
OTHOCHMMCS K HamMM onmoHeHTaMm. CerogHs mpenojaercs
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nlepanbHas pbIHOYHASL YKOHOMHUKA, /1€ KKOHKYPEHLIUA) SIBIISETCA
TJIaBHBIM atpubyToM, a Amam Cmut — BceoOmmmM Kymupom. To,
yro 3amagHas pBIHOYHAS OSKOHOMHMKA HAKOPMMJIa M ojerna
NepeaoBble CTPaHbl, BO MCTUHY TakK, U MbI, BocTouHblEe CTpaHBI
HEPEHsUIN 3Ty JUOepaIbHYI0 3KOHOMUYECKYI0 MONUTHKY. OnHaKo,
TeopHIo IpennpuHumarenscTBa A. CMut Hamucan B 1776 rony, a
cerogast THK co3manu MHOro counManbHBIX M SKOHOMHYECKHX
mpoOiieM, ¥ KOHKYPEHIIMS CTaja WCTOYHHKOM Bcex Oen:
0e300maHass KOHKYPEHIINSI MEXy BCeMH (pmpMaMH TepepacTaeT B
TOPrOBYIO M  SKOHOMHYECKYI0 BOHHY, a TIOClieiHee B
ME)XHAIIMOHAJIbHbIC KOHPIUKTH! 1 BOMHBL.

CerozgHs Mbl BHUAMM, KaK TIJIaBHbIE WIPOKU KOHKYPHPYIOT
MeXIy co0oil 3a cdepbl BIUSHUS, MPECIEIyI0T CBOM HHTEPECHL
Benr KoHKypeHIMs BKIIO4aeT B ce0s MPEBOCXOJCTBO OJHOIO
YeloBeKa HaJ APYTuM, OJHOW (UPMBI Hall APYroi, OMHOW CTpaHbI
HaJ APYrod, OHa HE COBMECTHMA C MEKHALMOHAIBHBIM JHUAJIOTOM.
Bot mouemy, Ha Ham B3TJA, MOHSATHE KOHKypeHIMH (OOpHOBI)
CIIEAyeT IMEePecCMOTPETh, HAYMHAS C MEXJIMYHOCTHOTO YPOBHS H
KOHYasl YPOBHEM IUIAHETAPHOM LIUBUIIM3ALINH.

31ech, MO HalleMy MHEHHIO JTOJDKHA MPOU30MTH TakKe CMeHa
HAYYHOHM MapagurMbl — He «O00pb0ay», a «COTPYAHHYECTBO» IBYX
uuBuiIM3anui — 3anaaHod u Bocrounoit. HayuHblil mup noikeH
0CO3HATh, YTO TOJHKO B3aMMHOE COTPYAHHUYECTBO HA BCEX YPOBHSX
OOIIECTBEHHOT'O Pa3BUTHS IMO3BOJHT PEIIUTH OOIICTIIaHETapHEBIE
npobnembl. Tem Gosee, 4TO 3TO NPOUCXOAUT U3 bBo’keCTBEHHOTro
3akoHa («Ilepen Borom MbI Bce paBHBD)).

IlepBblii MEHTaNBHBIA 3aKOH — OTO «IIOKOH B JylIey,
VKa3bIBAIOLIMH HAa TO, YTO MaTepUaIbHbIE W HEMaTepHajbHbIE
LEHHOCTH TpPUBEIEHBl B paBHOBECHE M WHIMBHUIA (MHBECTOD,
MpeanpuHUMaTeNb), 4YeloBeYecKas CYINIHOCTh MpeObIBacT B

COCTOSIHUE YIIOBJIETBOPEHHOCTH, panoctu. «I[Ipubopom»
ONpeneNieHHss ~ JTOr0  COCTOSHHUSI  SIBIISIIOTCSL  TIIyOWHHBIE
YEJI0BEUECKHE YZAOBJIETBOPEHHOCTH (paBHOBECHS) W

HEYIOBIETBOPEHHOCTH (HEPABHOBECHS).

JanHast mpo0iieMa BBIXOIUT 32 pAMKU SKOHOMHUYECKON HayKU B
guctoM ee Buze. Cerogusimnue Bpi3oBEI XXI| B. 3acraBisiroT Hac
0o0paTUTh BHHMAaHHE Ha CEPbE3HbIH KOH(QIMKT OJKOHOMHKH U
SKOJIOTUH, KaK HapyIlICHHE PABHOBECHUS YEJIOBEKA U OKpYXKarolleh
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cpeabl. CUHTE3 MaTEepUaNIbHOCTH U IyXOBHOCTH BBIHY)KJIa€T HAc B
3MOXY II00aIU3aluy OTHICKATh PAaBHOBECHYIO BEJIHYUHY MEXKIY
9KOHOMUYECKHUM POCTOM U COXpaHEHHEM OKpYXarollel cpenbl U
MPUHATH «30JI0TO€ MPaBUJIO» K HCIOJHEHHIO BCEMH CTpaHaMHU.
Takoe MO3UTUBHOE COTPYIHUYECTBO BO3MOXKHO TOJIBKO B YCIOBHSX
«KOHCTPYKTUBHOTO Juanora». M Msel mojaraeM, 4TO JAHajior
ClIeqyeT paccMaTpuBaTh Ha MHUKPO- U MakpOypOBHE, Kak €IMHOE
LI€JIOe, B Y3KOM U LIMPOKOM CMBICJIE 3TOTO CJIOBA, KAK BOCXOAAINN
CTEp)KEHb, OT AMANOra MEeXIy IByMs JIMYHOCTSIMHM [0 AManora
uuBHIM3aui (quanor 3amnana u BocToka) Ha MIIaHOBOM ypOBHE.

[lo3suTuBHBIE npUMeEpPHl AMAJIOra Ha JIOKAJbHOM YPOBHE
MMEIOTCS ¥ B MaJIeHbKON cTpaHe — Pecrrybnmuku MomnmoBa. Camebrit
YS3BUMBIM M TPYIHBIA — 3T0 JUAJIOr NOJAUTHYECKuil. Jlins
pa3peleHus] MeXHAIIMOHAJILHOTO KOH(JIMKTA Ha tore MOJIOBBI B
MEpUOJ HW3BECTHOTO «Iapaja CyBEpEHHTETOB)» IIOCIE pachazna
CCCP, HeoOxomumo ObIO BBIpaOOTaTh B XOJ€ BHYTPEHHETO
MECXHAIIMOHAJIBHOI'O AUajaora KOMHpOMHCCHLIﬁ BapHuaHT, YTOOLI HE
JOIYCTUTh OpaToyOmiicTBeHHOTO KOH(umKTa. OOUH M3 aBTOPOB
9TOH cTaTh OBUI HENOCPEACTBEHHBIM YYAaCTHHUKOM  3TOTO
MHOTOCTOPOHHETO AHajora U aBTOPOM KOMIIPOMMCCHOTO IMPOEKTa
«Tarays Wepn» (Faraysus), omyGmukosannoro B 1991 romy u
CTaBLIEro 3aTeM JIi MHOTHX CTpaH HPUMEPOM TOTO, KaK MOXHO
JOCTUYb MHPHOT'O paspCuICHUA Ha3peBarommnux ropsa4yux
KOH(JINKTOB.

Kakoe o0pazoBanne HamM HYKHO?

B HACTOSIIEE BpeMs B CTeHax Komparckoro
locynmapctBenHoro  YHmBepcuTera  pa3pabaThiBaeTcsi  HOBas
SKOHOMMYecKass KoHuenuus <«JloroBopuoit Enuneiii  Hanory,
KOTOpBIA TaK)kX€ OCHOBBIBAETCS Ha JUAOTe€ MEXAY BJIACTBIO U
COI030M MpeANpUHUMATENEH. OTOMY MpPENNIECTBOBAIN yauHbIE
skcniepumenTsl B 1993 — 2003 rr. B 1. Kompar. Hecmotpst Ha To,
YTO Cpedr SKOHOMHCTOB y TpOeKTa ObUIO MHOTO NPOTHBHHUKOB,
WTHOPHUPOBABIIKX JOTOBOPHBIE OTHOIIEHHS B HAJIOTOBOM CUCTEME,
ONpaBABIBABIINX CBOM TIO3MLMU OTCYTCTBUEM TEOPETHUECKOMN
0a3pl. B HacTosmiee Bpems TeopeTHdeckas 0Oaza yke WMeeTcs,
npudeM BecbMa conuaHas. B uwacTHOcTH, OONBIIMHCTBO M3 HAc
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[IOJTHOCTBIO  NOJIEPIKUBAET TPYyIbl H3BECTHOTO SKOHOMMCTA
Ilxeiimca BproKeHa M ero uaer oOecTBeHHOro Bhibopa [9,122].
Mpl cuMTaeM, 4TO TOJBKO METOJOM AHMajora W KOMIIpOMHCCa
MEXIy BJIacThl0 M paboTomaTels MM MOXHO H30eXaTh Kak
«IPOBAJIOB PBIHKA», TaK WU «IIPOBAIOB rocynapcrBa». HMuaue
rOBOpSi, CEroJHs Heo0X0oAnMa, Kak BO3IyX, CMEHA TEOPETHUECKON
napagurMbl B SKOHOMHKE.

Wrtak, Kakue KOHKDETHbIE IE€peMeHbl TpeOylTcs B
SKOHOMHYECKOM 00pa30oBaHNH?

1. Beectu B y4eOHBIH Kypc «MaKpOIKOHOMHKA» HOBOE
paBHOBECHE:

MV=SV (marepuanbHble IEHHOCTH = JTyXOBHBIC IIEHHOCTH)
B Ka4eCTBE 30J10TOr0 KU3HEYTBEPKIAI0NIEro MPaBUJa.

2. llpusHaTh JAECHOTU3M COBPEMEHHOW OSKOHOMHKH U
3aMEHHTH MTOHATHE «KOHKYPEHLS» Ha «COTPYAHUYECTBO». BBectn
y y4eOHBI MPOIEcC «HOBYIO IKOHOMHUKY DnBapaa JleMuHray.

3. IlpusHath «MeTapU3UKy» KaK HAYKy ¥ BBECTH B yUCOHBIN
mpoiecc.

4. YuuteiBas TOT (akT, UYTO TEXHOJIOTHSA BeICHHS OM3HEca
AaJieKa OT TCXHOJIOTMU BEACHUA PALITMOHAIILHOI'O XOSﬂﬁCTBa, BBECTH
B yueOHyI0 mporpammy Kypc «busHec W pannoHajIbHOE BEICHHE
XO035UCTBaY.

5. HoBoe  yHuBepcuteTcKoe  0oOpa3zoBaHHE  JOJDKHO
(YHKIIMOHUPOBATh HUCKIIOYUTENBHO HA OCHOBE JIOOPOTHI |
B3aUMOYBaKCHHS.

6. CMeHHTh TMOHATHE «OO0OCOOJIEHHOCTHY, pa3aelsIomee
J0/Iel, Ha TIOHSITHE «MBI BCE — OJTHO TETI0e.

Takum 00pa3oM, NPUYMHBI MHUPOBOTO 3KOHOMHYECKOTO
KpHU3HUCa CJeQyeT HCKaTb B YEJIOBEKE — HOCUTENE JyXOBHBIX W
MaTepHalbHBIX IIEHHOCTEH, B €ro BO3POCIIEM CaMOCO3HAHHH,
KOTOpBIE  BCTYIIAe€T B  IPOTUBOpPEYUs C  YCTApEBLIUMU
SKOHOMHYECKHM OTHOLICHUSIMH.

MEe1r He MpETCHAYEM Ha IIOJHOTY HCCICIOBAaHWUSA W TOYHBIC
OTBETHI Ha TIIOCTAaBJICHHBIC BBIIIC BOIIPOCBI — MbI TOJIBKO
MOMBITANINCE OTHICKATh HOBBIE PABHOBECHS APYroro IMopsika U
0003HaYUTh KHOBYIO CUCTEMHYIO 9KOHOMHUKY.
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ANNOTATION

Bazhenova O., Chornodid 1.The genesis of factors and models
of economic growth The paper explores the main trends and facts
about economic growth, genesis of its factors and models. It is
noted that in addition to the technological progress on the current
stage of the world economy development such factors of economic
growth as human capital, innovation, social infrastructure came to
the forefront. It is analyzed the basic models of economic growth -
from neoclassical exogenous models to modern endogenous ones.
Biehun A., Ignatova lu., Osipova O. Case management of the
information security center The topic of the papers is the problem
of the case management of information security center based on the
theory of precedent (Case Based Reasoning, CBR). It is proofed
that, CBR methodology is an approach that can solve a new task
using or adapting solutions of the already known problem. The
solution of any cases over time and the methods of solutions are
stored in a special base of precedents. In order to solve a new
problem due to the similar situation of precedents, it is useful to
apply the method which was used in similar case. The papers
present an illustration of the model of case management at the
Center for Information Security (IS) and a control example of the
interaction of the domain of security and the Center for solving the
situation of the incident. Therefore, this has allowed to make the
following issues: the requirement of experienced experts to manage
incident information security domains of security; the risk of
making wrong decisions when managing information security
incidents; the lack of a centralized source of statistics on incidents
IB.
Keywords: theory of precedents, information security, precedent
database, case management.
Chernyak O., Yakymchuk B. The modern approaches to
modelling the balance of payment crisis The paper considers and
presents synthesis of theoretical models of balance of payment
crisis and investigates the most effective ways to model the crisis in
Ukraine. For mathematical formalization of balance of payment
crisis, comparative analysis of the effectiveness of different
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calculation methods of Exchange Market Pressure Index was
performed. A set of indicators that signal the growing likelihood of
balance of payments crisis was defined using signal approach. With
the help of minimization function thresholds indicators were
selected, the crossing of which signalize increase in the probability
of balance of payment crisis.

Danylcuk H., Zasyadko O., Soloviev V. Application the methods
in theory of complex systems assessment economic security The
paper estimated the financial stability of the enterprise «Motor
Sich» network measures and using permutation entropy. The
analysis and comparison of the weights with integrated
measurement of financial security. The conclusions about the
possibility of using methods of the theory of complex systems in
assessing economic security.

Keywords: economic security, financial stability, network
measures, spectral gap, permutation entropy, integrated assessment.
Grytsenko K. The method of modeling the dynamics of the
development of insurance companies based on dynamical
analysis of patterns Dynamic analysis of patterns — a new area of
data analysis related to the study of the dynamics of the
development of socio-economic  objects, finding their
interdependencies and classification. In the article the scientific and
methodical approach to modelling the dynamics of the development
of life insurers is proposed based on dynamical analysis of patterns.
Keywords: life insurance companies, analysis patterns, data
visualization, Kohonen self-organized maps, dynamic group,
trajectory of development.

Hostryk A., Solovyova V. Modeling of the crisis in socio-
economic systems of the by methods networks analysis. The
results are compared by methods of network analysis for the stock
and spot markets in times of crisis. Obtained results are giving a
reason to assert that unlike the stock markets, spot markets are
practically uncorrelated, which greatly complicates the prediction
of adverse events.

Keywords: complex networks, measure of complexity, topological
analysis, spectral analysis, stock market, spot market, crisis.
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Ivanov N. The method of estimation of economic safety of an
economic entity In this article the method of evaluation of
economic security. This method is based on the estimate of the total
instability of the economic performance of an economic entity. In
this paper we obtain expressions for the limiting values of the total
volatility.

Kibalnik L., Kuzmych N. Network analysis in the study crisis in
the financial markets The article deals with the possibility of
using measures of network complexity means recurrent analysis in
the study of the financial crisis (stock and foreign exchange)
markets. It was found that spectral and topological characteristics of
network complexity measures can be used as an indicator
precursor-emergence of negative trends in the financial markets.
Established that the complex application performance data can
improve the accuracy of forecasts and reduce the possibility of
errors.

Key words: complex network, recurrent network, topology,
spectral analysis, crisis.

Kurbanov K., Pushkar O., Menyailova G. This article contains
material on the choice of sources of financing of innovation in
emergent economies. The characteristic emergent economy as a
system of interrelated processes that respond qualitative changes in
external factors. The analysis of the state of innovation, which is the
strongest synergistic factor of economic development of Ukraine.
There were comparing distinct sources of funding of innovative
development and discovered among them the most perspective and
are available

Lakis V. Reliability of date of accounting and financial
statements — the basics of society’s economic stability. In
globalization no legal entity can function separately from other
legal entities. Economic links bring all companies into unified
system. The main source of information about a company lies in the
financial statements. On the bases of date in financial statements
different management decisions are made. The basics of
management decisions and economic stability depend on the
reliability of date. The article investigates primary date and reasons
of fraud in company’s transactions and ways how the fraud was
performed and their impact on the reliability of financial
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statements. Primary accounting data and assurance of reliability of
financial statements are presented. Key words: primary data, date
fraud, financial statements, manipulation, deception, internal
control.

Lauzadyte-Tutliene A., Morkuniene N. The impact of
globalization on income inequality in the member states of the
EU. This paper aims at analysing the trends of globalization and
income inequality in the member states of the European Union and
comparing these occurrences in the global context; examining the
impact and significance of economic elements of globalization in
Lithuania, Estonia, the Czech Republic, Denmark and Slovenia.
Comparative analysis reveals that the EU member states can be
characterized as more globalized and with lower income inequality,
compared with the average of the other countries of the world,
while the analysis of correlation between globalization (KOF index)
and income inequality (GINI coefficient) shows the existence of
various relationship between these factors in the EU member states.
The regression analysis in Lithuania, Estonia, the Czech Republic,
Denmark and Slovenia demonstrated diverse influence of global
economic factors in these countries, i.e. foreign direct investment
does not statistically influence the change in GINI coefficient in the
countries researched. In Lithuania, the Czech Republic, and
Slovenia the increase in foreign trade flows made impact on
reducing GINI coefficient, while in Estonia and Denmark the
increase in portfolio investments enlarged the income inequality
Miskinis A., Martinavicius J. Achievements and challenges of
Lithuanian economy Although Lithuania started the transition to
market economy later than some other Eastern European
countries, its business environment is one of most liberal not only
in the EU but also in the world. However, attractive business
environment does not necessary bring quick and easy results.
Lithuania is behind most other EU countries in attracting FDI or
securing high wages and salaries. A research has been done to
identify the achievements of Lithuanian economy, the reasons of
drawbacks and main prospective challenges. The conclusions
drawn are based on statistical analysis of Lithuanian economy and
a comparison to other countries.
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Paliulyte R., Rasteniene A. Liberal profession — new individual
independent activity form in professional structure of Lithuania
The article deals with individual independent form of activity - the
liberal professions, which is relatively new in Lithuania. The aim -
on the basis of modern scientific theories to define the uniqueness
of economic activity of liberal professions; describe the social
significance and development of liberal professions as an individual
independent activity. The article concludes that the criteria which
distinguish the liberal professions from business and other
individual independent forms of activity are: economic
independence, intellectual nature of the activity, information
asymmetry, altruistic attitude, a relationship of trust. A public
significance of liberal professions is determined by the growth
significance of human capital in the value creation process.
Keywords: liberal professions, intellectual services, trust goods,
information asymmetry, regulation.

Porokhnya V., Sherstennikov Yu. Modeling of dynamic
processes of structure and properties of small business models
based on time parameters logistics system Modelling of structure
and properties developments of small enterprise on the basis of
dynamic models which recreate these processes, with systems,
which form small enterprise. That is, with systems which represent
technological, technical, organizational, economic, social,
information and other structures of small enterprise which are
connected among themselves by information, material, financial
flows. In turn, to manage and model scenarios of development of
small enterprise in time it is necessary to have accurate model of
logistic processes of activity of small enterprise. Therefore process
of production modelling, investment and financial, innovative
activity of small enterprise, construction of scenarios of its strategic
development needs to be built on the basis of methods, models and
mechanisms which form and alter structure of logistic processes of
functioning of small enterprise, thus allocating with its new
properties. The primary goal which arises before logistics is
decrease in expenses connected with finishing of a material flow
from a primary source of raw to an ultimate consumer. The model
of logistic system of small enterprise includes parametres: from
demand for the goods and service to determination of rates of
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delivery to their consumers, considering existing communications
between dynamics of these parametres described by corresponding
dynamic models which on the basis of scenary modelling give the
chance to compare cost efficiency of different variants of
development of small enterprise. The general idea of logistic model
of small enterprise on which basis the economic-mathematical
model of time parametres of structure and properties development
of small enterprise into which railroad train dynamic models which
are provided with reproduction of real processes of small enterprise
functioning throughout cycles of their modelling enter is under
construction is offered.

Keywords: logistic system, dynamic model, small enterprise
structure.

Taushanzhy K., Feredun Tyufekchy. The crisis that hit the entire
world is a crisis of moral values for the sake of the material ones.
Scientific paradigm change mast be found in education. Only
mutual cooperation at all levels of social development will solve the
existing problems.

Keywords: spiritual values, economy, material values, education,
cooperation

Tishkov B., Kotliarova Yu. Neuromarketing: innovative
methods of marketing research in digital-medium. In the article
analyzed innovative methods of neuromarketing research;
developed an author classification of these methods; highlighted
sections of neuromarketing; give examples of areas of appliance.
Keywords: digital-marketing, marketing research, neuroeconomic,
neuromarketing.

Vitlinskyi V., Koliada Y., Rozhok T. The effect of lag on the
factors of the evolution of the macroeconomic system and risk
evaluation on the basis of the linear matrix dynamic model. The
lag matrix modification of the classic dynamic Harrod-Domar
model with the constant rate of the consumption growth is
reviewed. The mathematical tools for finding the optimal values of
the model’s parameters for the purposes of simulating the target
dynamics are described. The result of modeling the evolution of the
Ukrainian economy on the basis of the reviewed model with the
coordinates «GDP — taxes» is provided. The coordinate-wise risk of
losing stability of the economic system is evaluated.
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Keywords: economic and mathematical modeling, Harrod-Domar
model, economic dynamics, macroeconomic system, risk.
Vitlinskyy V., Skitsko V. Modeling in evaluating of logistics risk
using artificial immune system. Background risk management
logistics as one of the major business risks in the current business
environment is analyzed. Existing approaches to logistics risk
evaluating are described. The basic notions of artificial immune
systems are described. The model of logistics risk evaluating using
clonal selection algorithm in artificial immune system for example
is constructed.

Vodoleeva 1., Lazarenko A., Soloviv V. Investigated the
dynamics multiplex measures during the crisis. Demonstrated
features of modeling random and directed attacks on the network as
the basis for timely monitoring adverse events and to ensure the
stability and reliability of the system. A testing system developed
indicators robustness for example the actual functioning of complex
systems, including a series of attacks on the social, technical and
terror networks modeled changing dynamics of the occurrence of
such attacks. Analysis of the results gives rise to recommendations
for practical application range of indicators developed as a system
of sustainable development of complex socio-economic systems.
Key words: socio-economic systems, complexity, multiplexed
networks, stability, crisis, terrorism.

Zakharchenko P. The scenario of emergence of hyper chaos in
economic activity of resort-recreation system The article is
devoted to solving of problem the applications of mechanism
intersection of chaos in activity of 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 chaotic
constituent.
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