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KNACTEPHUU AHATI3 PEINOHIB YKPAIHU
3A KNnro4yoBMMu IHAUKATOPAMU
PIBHA IHHOBALIMHOIO PO3BUTKY

€pmak C. O.

BasdaHHs1 MoOepHi3auil OCHOBHUX HanpsiMie couiarbHO-eKOHOMIYHO20 pO38UMKY YKpaiHU HeMUHy4Ye npugo-
Oumb 00 HeobxiOHocmi 8 Ao0amKO8OMY 8U3HAYEHHI MexaHi3Mie ma iHCmpyMeHmie Mo3umueHO20 8MUBy Ha €KOo-
HOMIYHI KOMMIOHEHMU Ub020 MPOoyecy, 3acmocyg8aHHi iHHogauiliHux nidxodig, 30amHux KapOuHasbHO 3MiHUMU C U-
myauiro, Wo cknanacs, i kazamu wsaxu 00CS2HEeHHSI OHOBIIEHOI No3umueHoi duHamiku. Halbinbw eusHaHo npo-
msi2oM OCmaHHIX poKie ma eheKkmueHo opaaHi3auyiliHo hOPMOK PO3BUMKY KOHKYPEHMOCIPOMOXHo20 bi3Hecy
8 iHHogauilHiIl cgepi € 06'eOHaHHs cyb6'ekmis iHHOBaUiliHOI OisnbHOCMI 8 peaioHarnbHIi iHHOB8aUilHI Knacmepu.
Y x00i ybo2o AocnidxeHHs1 32pyrnoeaHo pe2ioHuU YkpaiHu 3a O0MoMO20t0 KriacmepHOo20 aHarnidy 3a Kr4yos8umMu iHOU-
KamopaMu pieHs1 iHHogauiliHo2o po38umky, 32i0HO0 3 obpaHum aneopummomM. Po3pobrieHo cucmeMy KoHo8UX
iHOuKamopie ouiHKB8aHHS IHHO8aUIIHO20 PO3BUMKY PeeioHi8, ika CKIladaembCsi 3 HOmMUpPbOX OCHOBHUX 6r10Ki8 (HayKo-
8020, Ka0poeoeo, hiHaHCO8020, iIHHOBAUIlIHO20), WO, y €80t Yepay, Micmamb Habip nokasHukie, siki Halbinbw yinicHO
gidobpaxkaromb pigeHb iHHOBaYilIHO20 PO38UMKY pezioHy. 3a O0MOMO20K0 KnacmepHO20 aHaridy azrnomepamueHUM
iepapxiyHum memodom krnacmepu3auil Yopda 3 euKkopucmaHHsIM MempuKku eek1idoeoi 8idcmaHi pezioHu YkpaiHu
6yno po3nodineHo Ha Yomupu Knacmepu (i3 Halbinbw 8UCOKUM, 8UCOKUM, CepeOHiM ma HU3bKUM Pi8HSIMU iHHO-
gauiliHo20 po38UMKYy), 8USB/IEHO iXHI OCHOBHI xapakmepucmuku. AHanoeidHi po3paxyHKu 6yno 3pobreHo makox
i 3@ M'amb nonepedHix pokie, ujo doseonusio docnidumu OuHaMiKy Knacmepu3auil 3a pieHeM iHHog8auiliHO20 po 3-
sumky nidnpuemcme YkpaiHu e peeaioHanbHomy acnekmi. Kopucmywoyuck pe3ynbmamamu OuHamiku po3nodiny
peeioHie 3a Krnacmepamu, i3 KOXHo20 6yrio obpaHo rno odHili obnacmi, wjo € sickpasum Uo2o rMpedcmasHUKOM i xapak-
mepu3dyembcs cmilikoro meHOeHUjeo 00 NeeHO20 PiBHS iIHHOB8auiliHo20 po3eumky. [JocnidxeHHs meHOeHuil po3-
B8UMKY KOXHO20 Kracmepa 3a 00roMo20t0 KopessuiliHO-pe2pecusHoeo aHanidy Ha npuknadi obpaHux obnacmel
Moxe 6ymu memoro nodasnbuiux 00CiOXKeHb.

Knrouoei cnoea: knacmepHuli aHania, memod YopOa, eskrnidosa eidcmaHb, pieeHb IHHO8auilIHO20 PO38UMKY,
pezioHaribHe epyry8aHHsl.
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KNACTEPHbIA AHANTU3 PETMOHOB YKPAUHbI
Nno KNOYEBbIM MUHOUKATOPAM
YPOBHA MHHOBALIMOHHOI'O PA3BUTUA

Epmak C. A.

Badauya MoOepHU3ayuUU OCHOBHbIX HarpaeneHuli coyuanbHO-3KOHOMUYECKO20 pal3eumusi YKpauHbl Heu3-
b6exHo npusodum K Heobxodumocmu & O0roTHUMENbHOM onpedesieHUU MexaHU3Mo8 U UHCMPYMEHMO8 MOIoX U-
menibHo20 B/USHUS Ha 39KOHOMUYECKUEe KOMMOHEeHMbl 3mMoeo fnpoyecca, NpuUMeHeHUU UHHO8aUUOHHbIX M0dx0008,
CrnocobHbIX KapOUHanbHO U3MEHUMb CIIOXUBWYIOCA cumyayuro U ykazame rnymu 0ocmuxeHusi 06Ho8neHHoU ro-
noxumenbHol QuHamuku. Haubonee npusHaHHOU 8 meydyeHue rnocnedHuUx nem u aghghekmusHol opaaHU3ayuoHHOU
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gopmoli pazeumusi KOHKYpPeHmMocrnocobHo2o budHeca 8 UHHOBaUUOHHOU chepe sisnsgemcss 06beduHeHUe Cybbek-
moe uHHoB8ayuoHHOU desimesibHOCMU 8 peauoHalslbHble UHHOB8aUUOHHbIe Kriacmepbl. B npouyecce daHHO20 uccrie-
dosaHusi cepynnupoeaHbl PeauoHbl YKpauHbl C MOMOWbLI0 KIacmepHO20 aHasnu3a o K/o4YyesbiM UHOUKamopam
YPOBHST UHHOBAUUOHHO20 passumusi 8 coomeemcmeuu ¢ 8bibpaHHbIM aneopummom. Pa3pabomaHa cucmema Kiito-
Yyeebix UHOUKamopoe8 OUeHKU UHHOBAUUOHHO20 passeumusi pe2uoHo8, Komopasi coCmoum U3 4embipeX OCHOBHbIX
6510Kk08 (Hay4yHo20, Ka0po8oe2o, (hUHaHCOB8020, UHHOBAUUOHHO20), Komopbkle, 8 ¢80t o4yepeldb, codepxam Habop
rokazamersed, Haubonee UesIOCMHO ompa)xarWux ypOo8eHb UHHOBAUUOHHO20 pa3eumusi peeuoHa. C nomMowbro
KfiacmepHO20 aHasnu3a as/ioMepamueHbIM Uepapxudeckum mMemodom Kracmepusayuu Yopoda ¢ ucnosib308aHUEM
MempuKu e8K1udoB8020 PacCmosIHUS pe2uoHbl YKpauHbl 6binu pa3deneHbl Ha Yyemsbipe kKnacmepa (c Haubonee
8bICOKUM, 8bICOKUM, CPEOHUM U HU3KUM YPOBHSIMU UHHOBAUUOHHO20 pa3eumusi), 8bisi8/IeHbl UX OCHOBHbIE Xapak-
mepucmuku. AHanoau4Hbie pacdemsl 6biniu coenaHbl makxe U 3a rnsame npeobiOyuwux 1em, Ymo ro3eosuso uccre-
dosamb OQUHaMUKy Kriacmepu3ayuu o ypo8HI0 UHHOBAUUOHHO20 pa3sumus npednpusamull YKpauHbl 8 peauoHar b-
Hom acnekme. [Nonb3ysce pe3ynbsmamamu OuHaMuKu pacripedesieHUs pe2uoHO8 o Krnacmepam, U3 Kaxdo2o 6b110
8blbpaHo Mo odHol obracmu, Komopas Se59emcsi SpKUM e20 npedcmasumersieM Knacmepa u xapakmepu3yemcs
ycmodu4ueol meHOeHyuel K onpedesieHHOMY YpPOBHIO UHHOBaUUOHHO20 pa3sumus. ViccriedosaHue meHOeHyul
passumusi kax0o020 Kriacmepa C NoMOWbO KOPPEeNsyUOHHO-PeepeCCUOHHO20 aHanu3a Ha npumepe 6blbpaHHbIX
obnacmeli moxem cmamb memol OanbHelwux uccrnedosaHud.

Knroyeenie crnoea: knacmepHbil aHasus, memood YOpda, €8K/1ud080o paccmosHue, ypoeeHb UHHOB8aUUOHHO20
pa3sumus, pesuoHarsibHas SpyriruposKa.

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CLUSTER ANALYSIS OF UKRAINE'S REGIONS
BASED ON THE KEY INDICATORS
OF THE INNOVATION DEVELOPMENT LEVEL

S. Yermak

The task of modernization of the main vectors of Ukraine's social and economic development inevitably leads
to the need for additional definition of the mechanisms and instruments of positive influence on the economic
components of this process, the use of innovative approaches that can fundamentally change the situation and
indicate ways to achieve the updated positive dynamics. In recent years, the most recognized and effective
organizational form of developing a competitive business in the innovation sphere has been integration of the
subjects of innovation into regional innovation clusters. In the course of this study the regions of Ukraine have been
grouped with the help of cluster analysis based on the key indicators of innovation development in accordance with
the chosen algorithm. A system of key indicators for assessing the innovative development of the regions has been
developed, which consists of four main blocks (scientific, personnel, financial, innovation), which in turn contain
a set of indicators that most closely reflect the level of innovative development of the region. The regions of
Ukraine have been divided into four clusters (with the highest, high, medium and low levels of innovation devel-
opment) using cluster analysis based on Ward's agglomerate hierarchical method and the Euclidean distance metric,
and their main characteristics have been identified. Similar calculations have been carried out for the previous
five years, which allowed the author to investigate the dynamics of clusterization according to the level of innova-
tive development of Ukrainian enterprises in the regional context. Using the results of the dynamics of the
distribution of regions across clusters, one region has been chosen from each cluster, which is its bright repre-
sentative and which is characterized by a stable tendency towards a certain level of innovative development.
A study of the trends in the development of each cluster by means of correlation-regression analysis using an
example of selected regions may serve a topic for further research.

Keywords: cluster analysis, Ward's method, Euclidean distance, level of innovative development, regional
grouping.



NVexaHism peryrioBaHHA eKOHOMIKIN

36

PospocTaHHs HeraTuBHMX TeHAEHLUIN Y perioHax, no-
cuneHe KpU3OBOK cCuUTyauieto ekoHoMikn Cxoay YkpaiHu,
dopMye HU3Ky 3arpo3 noparnbLioi Aecrabinisauii iHHOBa-
LinHoro pos3suTKy. Cepen Takumx 3arpo3 HambinbLl rocTpo
BUSIBNEHO TaKki:

1. MNopanblue CKOPOYEHHS NPOMMUCIIOBOrO BUPOBHM-
LUTBa Ta MOripLIEHHs pesynbTaTiB (OYHKUIOHYBaHHS npo-
MUCNOBUX NiANPUEMCTB.

2. SHWKEHHS IHBECTULINHOI CNPOMOXHOCTI PErioHIB,
3MeHLUEHHs1 06cAry iHBeCTUUinHOro kanitany, nornubneH-
HS AMCNPOMNOPLINHOCTI CoLjianbHO-EKOHOMIYHOMO PO3BUTKY
perioHiB 4yepe3 HenpuBabnuBICTb TpaguLUINHUX ranysen
i TepuTOpIVi ANS iIHBECTYBaHHS.

3. 3MeHLWeHHA goxoAiB HaceneHHsa Ta nojanblue
OOMEXEHHs1 Moro KyniBerbHOI CMPOMOXHOCTI, L0 nocTa-
BUTb Mig 3arpo3y AifnbHICTb Manux i cepepHix nignpu-
€MCTB, iHAMBIAYanbHOro MiANPUEMHULTBA, OPIEHTOBAHOMO
Ha BHYTPILUHIA NOMNKUT.

4. YcknagHeHHs cuTyauii 3 Bunnatol 3apobiTHOI
nnaTtu npauiBHMKam B perioHax.

5. MoripweHHa nnaTikHOI AncumnniHi Ta 36inblueH-
Hs1 3aboproBaHoCTi 3a GomKeTHUMK NnaTexamu [1].

Omxe, 3aBOaHHA MOAEPHI3aLii OCHOBHUX HAanpsiMiB Co-
LiarnbHO-eKOHOMIYHOro PO3BUTKY perioHiB YKpaiHun Hemu-
Hy4ye MpMBOAWUTbL OO0 HeobXigHOCTI B AOAATKOBOMY BU3HA-
YeHHi MexaHi3MiB Ta iHCTPYMEHTIB MO3UTMBHOIO BMIMBY
Ha €KOHOMIiYHi KOMMOHEHTM LibOro npouecy, 3aCTOCYBaHHI
iHHOBaLiNHMX Nigxo4iB, 30aTHUX KapAuHanbHO 3MiHUTK CH-
Tyauito, WO cKranacs, i BKasaTy LUsXu JOCATHEHHSA OHOB-
JIEHOT NO3UTMBHOT ANHAMIKM.

B YkpaiHi cdopmyBanucs 06'ekTMBHI yMOBM AN NO3n-
TUBHMX 3MiH Y PO3BUTKY EKOHOMIKM. 3aCTOCyBaHHS KnacTep-
HOro nmigxoAy y KpaiHi € HeoOXigHUM MiarpyHTaM Ans Bia-
PODKEHHS BITYM3HSAHOrO BUPOOHULITBA, MiABULLEHHS edek-
TMBHOCTI iHHOBALIIHOrO PO3BMWTKY PEriOHIB, JOCATHEHHSA
BUCOKOrO PiBHA Ta KOHKYPEHTOCMNPOMOXHOCTI €KOHO-
Miku [2].

HocnigpxeHHaM npoueciB knacTepusalii, OuiHOBaH-
HI0 €ChEKTMBHOCTI CTBOPEHHSI, PO3BUTKY Ta CTUMYITHOBAHHIO
KrnacTepiB npucesideHo poboTu 3apybikHuUxX yueHux: b. Oiwo-
paHa, [. NlaHca, A. Mapwanna, M. MNMopTepa, |. ToneHago,
P. TpioHa, Y. Yinniamca [3 — 8] Ta iH. MNpobnemamn cop-
MYBaHHSI KOHKYPEHTOCMPOMOXHMX PerioHanbHUX Knacrte-
piB, aKTMBI3aLii iHHOBaLiMHOI AisANbHOCTI Ta perioHanbHOro
PO3BUTKY 3araniom 3anmanucs Taki ByeHi, ak: O. |. AMowa,
B. IN. AHToHIOK, A. l. 3emnsaHikiH, O. M. Konogises, A. A. Mir-
paHsH [9 — 11] Ta iH.

MpoTe 3anvwaeTbCcs HEBUPILLEHO YacTUHA NUTaHb
oao ocobnmBoCcTen KnacTepHoi perioHarnbHOI NONiTUKA
Ta poni knacTtepis y po3BUTKY YKpaiHW. AKTyanbHICTb
TeMMW 3yMOBIIOE HAsIBHICTb HEBMPILLEHMX HAYKOBUX NPOO-
neM, MOB'A3aHMX i3 HEOOXiOHICTIO B 3anyyeHHi NOTeH-
uiany knacTepis Ao NpoueciB iHHOBALINHOMO PO3BUTKY
Ha Pi3HMX PIBHAX PYHKUiIOHYBaHHS €KOHOMIYHOI CUCTEMMU
KpaiHu.

MeTot UbOro OOCRIMXKEHHS € rpynyBaHHSA PErioHiB
YkpaiH1 3a OOMOMOrol0 KnacTepHOro aHanisy 3a Kni4o-

BMMMU iHOUKaTOpaMu piBHSA iHHOBaLiiHOro po3suTky (PIP),
3rigHO 3 o6paHUM anropuTMOM.

HaibinbLu B1U3HAHOK NPOTArOM OCTaHHIX POKIB Ta edhek-
TUBHOK OpraHi3auinHol (opMO PO3BUTKY KOHKYPEHTO-
cnpoMoxxHoro GisHecy B iHHOBaUiNHiN cdepi € 06'eqHaHHA
cy6'ekTiB iHHOBALINHOI AiANbHOCTI B perioHanbHi iHHOBa-
LinHi knactepy (NPOMUCINIOBUX KOMMNaHIiW, AOCHIAHNX LEHT-
piB, HAyKOBUX YCTaHOB, OpraHiB AepXaBHOro ynpasniHHA
Towo) Ha 6asi TepuTOpianbHOI KOHLEHTpaLii Mepex cre-
uianisoBaHMX nocTavarnbHWKIB, OCHOBHUX BUPOOBHWKIB i cno-
XKMBaYiB, MOB'A3aHNX MiXX CODO0 TEXHOMOTIYHUM TaHLIHOX-
Kom [9].

Mosa 1ige, y nepuly 4epry, Nnpo iHHOBaLiNHWIA Knac-
Tep, SKUA Yepesd B3AEMOLi0 MOro y4acCHUKIB i PO3BMTOK
KOHKYpeHLii cnpusie AvHamiYHOMY CoLjianbHO-€KOHOMIY-
HOMY pO3BUTKY TepuTopii abo rpynun TepuTopii, Ha SKMX BiH
pO3TallOBaHUN, i NABULLYE iXHIO XWUTTE3AATHICTb. Y noaib-
HOMY TpaKTyBaHHi OO0 KnacTepa crnpaBeanueBa AyMka
npo Te, WO BiH € 0OCepeaKoM HanbinbLL edeKTUBHMX | B3ae-
MOMOB'A3aHUX BUAIB €KOHOMIYHOT AisifIbHOCTI, CYKYMNHOCTI
B3aEMO3anexHux rpyn nignpuemcTs, WO YCNilHO (PyHKLio-
HYIOTb Ta@ YTBOPIOIOTb 30f1I0TUIN NEPETUH BCIEI EKOHOMIYHOT
cucTemMn aepxaBu M 3abe3neuyloTb KOHKYPEHTHI nosuuii
Ha HauioHanbHOMY Ta CBITOBOMY pUHKaXx. Y CBOK 4epry,
perioHn Takox MoxXyTb ByTn ob'egHaHi y knactepu, sSKWoO
OyoyTb 3rpynoBaHi Ha OCHOBI 3[iNCHEHOro KNacTepHoro
aHanizy. OCHOBHUI iHTEpEeC UbOro AOCHIAXKEHHS1 CTaHo-
BUTb MeXaHi3aM (popMyBaHHS perioHanbHUX KracTtepis i3
TOYKM 30pY MOXIMBOCTEW OLIHIOBAHHA iHHOBALINHOIO
po3BUTKY TepuTopii. [Jo TOro X, NOrog>Kyro4mch i3 AyMKOIO
akagemika O. |. Amowi [9], BaxnuBO NigKpecnuTH, Lo Ha
opraHisauito knacrepie MoTpiOHO AUBUTUCA HE Y BY3bKO-
rany3eBoMy acrnekTi, a wupwe — sk Ha 00'eaHaHHa nia-
NpUEMCTB, WO HanexaTtb OO0 Pi3HWUX ranysen, ane npa-
LIOIOTb CMiNbHO Hag CTBOPEHHSM i BMNPOBaAXEHHSM
iHHOBAaLin.

AHrninceke cnoso the cluster osHavae rpyny, ny-
Yok, T06To 06'egHaHHA SKMXOCb OA4HOPIAHMUX ABML,. Tep-
MiH "KnacTepHWW aHani3" yneplue BXWB aHrnincbKUm
yyeHuin P. TpioH y 1939 poui, BiH MicTUTb Habip pi3HMX
anropuTtMmiB knacmuaikadii [8]. 3a I. Yybykosoto [12] knac-
TepHun aHani3 (aHrn. Data clustering) — ue 3aBaaHHS
po3noainy 3agaHoi Bnbipkn ob'ekTiB (cuTyauin) Ha nig-
MHOXWHW, SiKi Ha3MBalOTb knactepamu, Tak, Wob KoXeH
KnacTtep cknagaecs 3i cxoxux o6'ekTtiB, a 06'ekTn pis-
HUX KnacTepiB iCTOTHO Biapi3HaAnucs; Lue 6araToBMMipHa
CTaTUCTUYHA Mpoueaypa, WO 3AINCHI0E 30UpaHHS AaHuXx,
siKi MicTsITb iHpopmaLito npo Bubipky 06'ekTiB, i NoTiM
ynopsgkoBye 06'eKTM B MNOPIBHAHO OQHOPIAHI rpynu
(knactepm).

3Ha4yHa nepeBara KnacTepHOro aHanisy B TOMY,
LLIO BiH JO3BOMSIE 30INCHATU pO3noAin ob'ekTiB HEe 3a OAHUM
napameTpoM, a 3a Linum Habopom o3Hak. Kpim Toro, knac-
TEPHWUIA aHani3, Ha BigMiHY Big GinbLIOCTI MaTemaTuko-
CTAaTUCTUYHUX METOAIB, HE HaKMagae Hissknx obmexeHb
Ha BWA pO3rnsHyTMX 06'eKTiB i Ao3BONA€E po3rnsagaTn 6es-
nivy BMXiAHWMX AaHMX NPaKTUYHO AOBiNbHOI nNpupoau [13].
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Lle mae Benuke 3HayeHHs, Hanpuknag, Ans NporHo3yBaHHSA
cuTyauii iHHOBaLNHOIrO PO3BUTKY PErioHiB, SAKWO MNoKas-
HUKM MatoTb Pi3Hi po3mipn, pisHi MacwTabu Ta pisHi oam-
HULI BMMIPIOBaHHS, WO YTPYAHIOE 3aCTOCYBaHHS Tpaau-
LINHNX EKOHOMETPUYHUX NiaXoaiB.

Ha ocHOBi BMBYEHHs1 HaykoBuX mxepen [2 — 4; 7; 8;
11; 14] aBTopom 6yno po3pobrneHo anropuTM rpynyBaHHSs
perioHis 3a PIP Ha ocHoBi knacTepHoro aHanisy (puc. 1).

Bur3HauyeHHsi npoGrnemu

4

Bubip knto4oBUX iHAMKATOPIB OLiHIOBAHHS
iHHOBALNHOIO PO3BUTKY PEriOHY

4

Bubip meToaiB iepapxiuyHOro rpynyBaHHsi
KnacTepHOro aHanisy

4

dopMyBaHHsI MaTpuLi NOYATKOBUX AaHWUX

Hi

Ywu noTpibHa
cTaHgapTu3auis
NOKa3HUKIB?

CraHpgapTusauis noYaTKoBMX AaHuX

|

> 3aiNCHeHHs knacTepHOro aHanisy obpaHvm MeToaom

Yu € pesynbTar
aHanisy
3a710BiNbHUM?

3aiNCHeHHs rpynyBaHHS perioHiB
3a piBHEM iHHOBALIiHOrO PO3BUTKY

Puc. 1. Anroputm rpynyBaHHS perioHiB
3a piBHeM iHHOBaLiNHOro PO3BUTKY
Ha OCHOBI KnacTepHoro aHanisy
(po3pobneHo aBTOpPOM)
[The algorithm for grouping the regions according

to the level of innovation development

on the basis of cluster analysis
(developed by the author)]
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3rigHo 3 po3pobrneHnm anropuTMOM Ta METOH LibO-
ro AOCNIAXKEHHS, AOUINbHUM € (hOPMYBaHHS KOMMMEKCHOT
OLHKN CKIMagoBUX €KOHOMIYHUX CUCTEM Ha OCHOBI iHOU-
KaTopiB iHHOBAaUiMHOrO pPO3BUTKY. ABTOPOM BUAINEHO
CUCTEMY MOKa3HWKIB, fKka CKNagaeTbCA 3 YOTUPLOX OC-
HOBHWX GMOKIB, LLIO, Y CBOIO Yepry, MiCTATb Habip iHAnKa-
TopiB, AKi HaMbinbW uinicHo BigobpaxatTe PIP perioHy
(tabn.1).

Tabnuus 1

Cuctema Kn4YOBUX iHANKATOPIB OLliHIOBaAHHA PiBHSA
iHHOBaLIINHOro po3BUTKY perioHiB YKpaiHu
(po3pobneHo aBTopom)

[The system of key indicators for assessing
the innovation development of Ukrainian regions
(developed by the author)]

YmoBHI | OgnHuui
Briokn A ) 4
. nosHa- | BUMipto- MokasHukn
OLliHIOBaHHS!
YeHHs1 | BaHHSA
. X1 oa. KinbkicTb BUOaHuUx naTeHTiB
Haykosui
KinbKicTb BMKOHaHUX HayKOBUX
6ok X on. . V!
Ta HayKOBO-TEXHIYHWX POBIT
KinbekicTb mpauiBHUKIB HayKOBUX
X3 ocib opraHisauin, 3anHATUX [ocni-
Kanposuii IDKEHHSIMM
onok — -
X oci6 KinbkicTb BUKOHaBLB HayKOBUX
4 Ta HayKOBO-TEXHIYHMX pobIT
3aranbHuin obcsar BATpaT Ha iH-
Xs TWC. TPH o ; .
HOBaLiHY AisASbHICTb
®iHaHco-
BUIN BoK BHyTPpiLUHI NOTOYHI BUTPaTV Ha BU-
Xs TUC. TPH | KOHAHHSA HayKOBMX Ta HayKOBO-
TEXHIYHUX pobiT
KinbkicTb npomucnosux nignpu-
X7 oa. €MCTB, LLIO 3almanmncst iHHoBaLin-
HO OisiNbHICTIO
KinbkicTb npomucnosux nignpu-
Xg oa. €MCTB, L0 BNPOBaXyBanu iHHO-
IHHOBAUin- Bauji
HU 6ok
KinbkicTb ynpoBagKeHux HOBUX
Xo on. TEXHIYHUX MpoLieciB Ha NPOMUC-
noBuWX NignNpuemMcTBax
O6car peanisoBaHOi iHHOBAL,i-
X10 TWUC. TPH .
HOI npoaykuii

IHdbopmauito 3a 06paHMMK NOKa3HUKaMK MO perioHax
YkpaiHn gouineHo nogatu y BUrnsaai ABOBUMIPHOI MaTpuLi
napameTpiB Xj PO3MIpOM MXnN, A& M — KifbKiCTb perioHis,
N — KinbkicTb 06paHNx NokasHukiB (y LbOMY BUNaaKy mat-
puus 6yae matu po3mip 25%10) (tabn. 2).
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Tabnuusa 2

BuxigHi aaHi anA 30incHeHHA KNacTepHoOro aHanisy perioHiB YkpaiHu 3a piBHeM iHHoBaUiiHOro po3BuTKy y 2015 poui
(po3pobneHo aBTopom 3a matepianamu [15])
[The output data for cluster analysis of Ukrainian regions in terms of the level of innovation development in 2015
(developed by the author on the materials [15])]

Ne n/n O6nacrTi X1 Xz X3 X4 Xs Xe X7 Xg Xo X10
1 BiHHMUbKa 25 308 288 398 575 261,6 33222,3 170 22 38 192 387,0
2 BonuHcbka 4 169 120 171 65 280,3 17 732,7 104 11 17 383 598,6
3 [HinponeTpoBcbka 161 2015 4498 7933 7568879 | 1400840,0| 484 43 76 | 1145528,3
4 [HoHeupka 71 451 1714 2 006 827 653,4 168 079,8 239 17 11 | 45918412
5 XKutomumpcbka 13 143 136 221 32 626,8 19 080,8 181 27 23 372 263,7
6 3akapnartcbka 33 129 289 480 22 530,6 38 943,0 138 11 3 583 169,7
7 3anopisbka 42 869 1116 3635 | 321051,3 | 479470,0 234 45 212 | 3162297,1
8 IBaHO-®paHkKiBCbKa 24 400 285 347 92 189,0 40 954,4 125 23 20 241 973,4
9 KuiBcbka 38 630 1129 1676 | 144771,6 | 214 430,8 330 43 38 618 814,9
10 KipoBorpaacbka 9 1949 287 414 127 719,1 56 936,4 101 22 11 354 667,9
11 JlyraHcbka 23 345 117 234 24 254,1 28 743,9 80 7 8 3731741
12 | NbBiBCbKA 71 2 046 2643 3517 | 277796,2 | 299 780,5 331 61 60 | 11938559
13 MwukonaiBcbka 31 519 592 1981 | 291578,5 | 308 543,0 93 22 35 711927
14 | Opecbka 98 1896 1713 2513 49 670,7 250 216,3 186 32 30 544 420,2
15 |lMonTaBcbka 13 792 627 841 128 525,6 55 802,8 185 27 29 119385514
16 PiBHeHcbKka 4 94 118 159 6 865,9 11 232,7 123 12 8 67 324,7
17 Cymcbka 13 1199 647 1572 162 349,5 124 443,0 116 22 134 | 1751 880,2
18 TepHoninbcbka 6 169 131 174 14 557,7 11 116,0 92 16 139 249 303,3
19 | XapkiBcbka 210 7410 9230 | 14106 | 667 008,1 | 2007 665,3 | 409 97 273 | 27424244
20 XepCoHcbka 12 186 331 482 70 130,5 35052,1 92 19 181 175 410,2
21 XmMernbHuUbKa 4 90 104 125 66 659,4 15 644,3 146 18 11 127 076,3
22 | Yepkacbka 232 350 672 53 539,0 100 660,7 145 25 22 289 705,7
23 | YepHiBeLpka 252 316 474 18 756,8 45671,3 53 9 8 99981,9
24 YepHiriBcbka 817 248 611 34 997,3 51 448,9 113 14 14 95 927,5
25 | m. Kuis 569 17960 | 26806 | 38179 | 21690224 | 6 068 345,6 | 497 78 342 | 1683 322,6

OpHak nokasHUkM, ki 6yno BigidpaHO SIK OCHOBHI iH-
aunkatopn PIP perioHiB, MaloTb pi3Hy PO3MIpPHICTb Ta pisHi
OOVHWLi BUMIpIOBaHHS, TOMY AMs1 TOrO, o6 yMOXNUBUTU
3iCTaBMNeHHs MOKa3HWKIB, iX HeobXigHO cTaHgapTu3yBaT,
TOOTO NepenTn Bif 3HaYeHb Xjj A0 3HAYEHb Zjj, BUKOPUCTO-

Bytoumn cpopmyny (1) [8]:

Xij— Xj
Zii——
T
e Xj — 3HayeHHs i-I 03HaKku AN j-1 CyKynHOCTI;
X; — cepeHin piBeHb i-i 03HaKu;

0; — cepeHbOKBaZpaTUYHE BiAXUNEHHS i-I O3HAKU.

1)

Ons knacudikauii perioHiB YkpaiHu 6yrno BukopuctaHo
arnomepaTuMBHUI iepapxiyHMIA MeTOA knactepumsadii Yopaa
i3 BUKOpPUCTaHHSM eBKnigoBoi BigcTaHi [8], Wwo € ogHieto
3 HanbiNbLL BUKOPUCTOBYBAHUX METPUK Y KIacTEPHOMY aHa-
ni3i, OCKINbkM BOHA BIiAMOBIAAE IHTYITUBHUM YSBIEHHSM

npo 6rusbKiCTb | CBOEKD KBaapaTUYHOK hopMOLo BianoBinae
KNacu4yHUM CTaTUCTUYHUM KOHCTPYKLiAM. [eomMeTpuyHOo
nogaHy MeTpuWKY AOUINbHO BUKOpUCTOBYBaTWM Anst ob'ea-
HaHHSA 06'EKTIB y CKYMYeHHSIX, Lo € TUNOBUMY Ans cnabko
KOpenboBaHMX MHOXWH. Popmyna Ans po3paxyHKy eBKni-
AoBoI BiacTaHi d (z;, z)) mae Takvun Burnag (2):

d(z,,2)) = Zka(z -2,)%, &)

[e zj— CTaHOapTU30BaHe 3HayeHHs j-ro o6'ekTa 3a i-M no-
Ka3HUKOM;

Zjx — CTaHaapTM3oBaHe 3HayeHHs k-ro o6'ekTa 3a j-M no-
Ka3HUKOM.

BukopuctoBytoun MeTpUKy €BKNiAOBOI BiACTaHi, MOXHa
oTpUMaTh CUMETPUYHY MaTpuLo BiACTaHen, Lo € OCHO-
BOIO [N KNacTepHOro aHaniay (puc. 2).
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Y pesynbTaTi 3acToCyBaHHSA arnomepaTuBHOrO
iepapxiyHoro metoay Yopga SO OTpMMaHOi maTtpuui
3a pgonomoroto nporpamu IBM SPSS Statistics 6yno
OTpUMaHO AeHApOorpamy CXOXOCTi perioHiB YkpaiHu

3a PIP y 2015 poui — nepeBo o6'egHaHb knacTepis
i3 NOpsiAKOBMMM HOMepamu 06'eKTiB HA BepTUKaIbHIN
OCi Ta LWKanokw BigCTaHeNW Ha ropusoHTanbHIN 0CAX
(puc. 3).

CymileHHs knacTepa nepemaclutaboBaHux BigcTaHen

0 5 10 15 20 25
| | | | |
PiBHeHCbKa 16 : : : : :
. | | | | |
YepHiriscbka 24 I I I I I
| | | | |
XMenbHULbKa 21 | | | | |
| | | | |
3akapnatcbka 6 — : : : : :
| | | | |
KipoBorpaacbka 10 | | | | |
| | | | |
MwukonaiBcbka 13— — : : : : :
| | | | |
BonuHcbka 2 = I I I I I
| | | | |
JlyraHcbka 11 | | | | |
| | | | |
YepHiBeLbka 23 p— : : : : :
| | | | |
IBaHO-PpaHkiBCbKa 8 | | | | |
| | | | |
Uepkacbka 22 : : : : :
. | | | | |
BiHHMUbKa 1 — — I T T T
| | | |
= Xutommpcbka 5 — | | | |
| | | |
Opecbka 14 : : : :
| | | |
TepHoninbcbka 18 t | | |
| | | |
XepcoHcbka 20 J : : : :
. | | | |
KuiBcbka 9 T I I I
| | | |
JIbBiBCbKa 12 | | | |
| | | |
MonTaBcbka 15 : : :
| | |
Cymcbka 17 | | |
| | |
3anopisbka 7 : : :
[oHeubka 4 : : :
| | |
[HinponeTpoBcbKa 3 | | }
| | | | |
XapkiBcbka 19 : : : : :
. | | | | |
M. KniB 25 } } } | |

Puc. 3. leHaporpama cxoXocTi perioHiB YkpaiHu
3a piBHeM iHHOBaUinHOro po3BuTKy y 2015 poui
(po3pobneHo aBTOPOM i3 BUKOPUCTaHHSIM nporpamu IBM SPSS Statistics)
[The dendrogram of similarity of Ukraine's regions based
on the level of innovation development in 2015
(developed by the author using the IBM SPSS Statistics program)]
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OTxe, 3a pesynbTaTaMu KracTepHoro aHanisy 6yno
OTPUMAaHO YOTVPW FPYNU: A0 NepLUoro Krnactepa yBinwmnm
perioHn 3 Hanbinbw Bucokum PIP (HB); gpyrun knactep
yTBOpUN® perionn 3 sucokum PIP (B); TpeTii knactep —
perioHu i3 cepegHim PIP (C); yetBepTuii knactep — perio-
HW 3 HU3bkuM PIP (H) (Tabn. 3).

Tabnuusa 3

FpynyBaHHSA perioHiB YkpaiHu,
3anexHo Bif piBHA iHHOBaLjinHOro po3suTKy y 2015 poui
(po3pobneHo aBTOpoOMm)
[Grouping of Ukrainian regions depending on the level
of innovation development in 2015
(developed by the author)]

pynu perioHis O6nacTi
(knactepm)
1 (HB) M. Kni
2(B) [HinponeTpoBcbKa, XapkiBcbka
3(C) [oHeupbka, 3anopisbka, KuiBcbka, JIbBiBCbKa,
MonTaBcbka, Cymcbka
BiHHMUbKa, BonuHcbka, Kutommpcbka,
3akapnarcbka, IBaHo-®OpaHkiBCcbka,
KipoBorpaacbka, JlyraHcbka, MukonaiBcbka,
4 (H) Opecbka, PiBHeHCbka, TepHoninbchbka,
XepcoHcbka, XMernbHuLbka, Yepkacbka,
YepHiBeupbka, YepHiriBcbka

BonuvHcbka

41

Tak, m. KuiB, W0 HanexuTb 40 NepLloro Knacrepa,
NPaKkTU4HO 3a BCiMa NOKa3HUKaMW Mocigae neplue micue.
[OHinponeTpoBcbKy Ta XapkiBCbKy obnacTti 3apaxoBaHoO
o gpyroro knactepa. lNepwa obnactb nepebyBae Ha apy-
roMy MicLi 3a KinbKiCTIO NPOMMCIOBUX MNIZNPUEMCTB, LUO
3ariManucs iHHOBaUiiHOK fisnbHICTIO B YkpaiHi (484 opf.),
3a BCiMa iHWWMW iHOUKaTopaMy NPOBIAHI No3uuii y knac-
Tepi 3anmae XapkiBcbka obnacTb.

PerioHanbHy andepeHuialito 3yMOBNEHO HasABHiI-
CTIO MPOCTOPOBUX AMUCMPONOPLINA, Pi3HMLE PiBHA CO-
uianbHOro pPO3BUTKY, BIOMIHHICTIO KNiMaTU4HUX YMOB
Ta NPUPOAHO-CUPOBUHHUX pecypciB, AKi BNnMBawTb
Ha TepuTopianbHe po3MilleHHsA nignpnemcTs Ta gobpo-
OyT rpomagsaH. Hanpuknag, y oHeubkinn Ta JHinponeT-
pPOBCbKiN obnacTtax 3ocepenXeHO OCHOBHI pogoBuLia
KOpUCHUX KonanuH YkpaiHu. KuiB xapaktepusyeTbcs
HayKoBO-O0CMiAHUM MOTEHLianom, po3BUHYTOK BUPOO-
HUYO0, coLianbHOK Ta TPAHCMNOPTHOW iIHPaCTPYKTY-
poto [15].

MpocTopoBuin poanogin
Ha puc. 4.

AHanoriyHi pospaxyHku Oyno 3pobneHo Takox i 3a
2010 — 2014 poku (Ha ocHOBi AaHux [16 — 20]), wo [o3Bo-
nuno gocniguty AvHaMmiky KnacTtepu3adii  nignpuemcTs
Ykpainu 3a PIP y perioHanbHOMY acnekTi, pesynbtaTtu rpy-
nyBaHHs HaBeaeHO B Tabn. 4.

KnactepiB HaBegeHO

2

JlyraHcbka

[oHeubka

3

Puc. 4. MpocTtopoBui po3noain knactepiB y 2015 poui (po3pobneHo aBTopom)
[Spatial distribution of clusters in 2015 (developed by the author)]
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Tabnuus 4
[duHamika knacTepu3adii iHHOBaLiiHOro po3BUTKY NiANPMEMCTB YKpaiHu
B perioHanbHomy acnekTi 3a 2010 — 2015 poku (po3pobneHo aBTOpoMm)
[The dynamics of clustering of innovation development of Ukrainian enterprises
in the regional aspect in 2010 — 2015 (developed by the author)
e O6nacri Poku
n/n 2010 2011 2012 2013 2014 2015
1 BiHHMLbKa H —4/—>» H —/>» H —/>» H ¥ C Ya H
2 BonuHcbka H —+—> H —+—>» H —>» H —+> H 15 H
3 JHinponeTpoBcbka B > B —+—> B N C VP B —b B
4 [oHeubka B —+>» B —T>» B N C —4+—>» C —p C
5 Xutomupcbka H VP ¢ —+>» C N H 4> H — H
6 3akapnaTtcbka H —+>» H —+>» H —T» H —+> H —] H
7 3anopisbka H 4 B 4 C b C _1y C _Iy C
8 IBaHO-PpaHKiBCbka H {7 C 45 C 1, C 1 C ™\ H
9 Kuiscbka H 7 C —4» C N H PP C —» C
10 Kiposorpaacbka H —4/—> H —>» H —T» H 4> H —I>» H
11 NyraHcbka cC 4> C —4/>» C NN H —+> H —/> H
12 IbBiBCbKa B 4> B —4/>» B N C 4> C I C
13 Mwkonaiscbka H 47 C —|JT» C N H P C N H
14 Opecbka H P C 47 B N H P cC N H
15 MonTaBcbka C /> C —J>» C N H 7 B N C
16 PiBHeHcbKa H —+—> H —+> H —T> H —+—> H —> H
17 Cymcbka H 4> H > H 4> H VP ¢ b cC
18 TepHoninbcbka H > H > H > H VWV C —/P>» H
19 XapkiBcbka B 4> B 7 HB N B _}7 HB N B
20 XepcoHcbka H > H —4/—>» H —T1T™ H ‘4> H — H
21 XMernbHuLbka H 7 C _1» C N H 1> H — H
22 Yepkacbka H —+>» H —>» C N H —-+>» H —p>» H
23 YepHiseLbka H —4+—>» H —+H» H —T>” H —+> H —P H
24 YepHiriscbka H 47 C N H N H b H b H
25 M. Knis HB —4—> HB —J> HB —T>» HB —J> HB —P> HB

KopucTtytounch pesynbtatamn AuHAMIKM po3noginy
perioHiB 3a KrnacTepamu, i3 KOXXHoro 6yrno obpaHo no oagHin
obnacTi, Wo € ACKpaBMM WNOro NpeacTaBHWKOM i Xapak-
Tepu3yeTbCAa CTiMKOK TeHAeHuieo Ao nesHoro PIP. Tak,
M. Knie € 6e33MiHHMM npeacTaBHUKOM Kractepa 3 Hal-
6inbw sucokum PIP; [HinponeTpoBCcbKy 0bnactb obpaHo
npeacTaBHUKOM KnacTtepa 3 sucokum PIP; MontaBcbky —
i3 cepeOHim i BONMHCBKY — i3 HU3BbKUM.

Ha ocHOBIi 3[iICHEHOro KnacTepHOro aHanisy MoxHa
3poOUTM BUCHOBKM MPO MEPCMNEKTUBHICTb YNPOBAMKEHHS
iHHOBaUiHNX NPOEKTIB, BUABMNEHHS chaKkTopiB, WO pobnsaTb
HeraTUBHWIN BMNAMB Ha iHHOBALMHY AiSnbHICTb NiANpueMcTBa,
JiarHoCTMKy crnabkmx Micub MiONPUEMHMLTBA, YCYHEHHS
AKX Oyge CnpusiTu iHHOBaLiNHOMY PO3BUTKY PEFiOHIB.

HocnigxeHHst TeHaeHUi iHHOBaLIIHOIO PO3BUTKY KOX-
HOro Knactepa Ta ixHii mormuMbneHwun i getanizoBaHui
aHania 3 ypaxyBaHHAM rany3eBuX O3HaK 3a AOMNOMOror
KOPEenALUiIMHO-perpecUBHOrO aHanisy Ta iHWWUX aHanituy-
HUX MeToAiB Ha npuknagi obpaHux obnacten Moxe OGyTU
TeMOI0 NoAanbLUMX AOCHIOKEHb.

Jliteparypa: 1. EkoHomika perioniB y 2015 poui: HOBI peadii i MOX-
JIUBOCTI B yMOBAaX 3all04aTKOBAaHHUX peopM. AHAJITHYHA JAOMOBIiIb
/3a pen. 1. e. H., mpod. J. I. Oniifauk. — Kuis : HIC/I, 2015. - 92 c.

2. Mymkap T. A. CitoBuii n0ocBin GopMyBaHHS i PO3BUTKY Mepe-
KeBUX 1 kiactepHux o0'eqnans / T. A. Ilymkap, B. I'. ®denoposa
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