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COMPLEX OF MODELS OF FINANCIAL DECENTRALISATION ANALYSIS
AND ASSESSMENT

Abstract. It is a problem of a financial decentralization mechanism modelling to be
considered in the paper. It introduces a methodical approach to the construction of models of
financial decentralization assessment and analysis complex, that, basing on the methods of factor,
canonical analysis, cluster analysis, development level method, Kohonen neural networks, panel
data models, allows to create diagnostic classes of the financial decentralization level, choose an
«etalon» model of development and assess the impact of the financial decentralization level on
indicators of socio-economic development of territories. The methodological approach proposed
includes the following stages: classification of countries according to the level of socio-economic
development and competitiveness, the formation of a comparable research base; the formation of an
indicators system and diagnostic classes of the level of financial decentralization; development of
models for assessing the impact of financial decentralization on socio-economic indicators of
territories development. To build a set of models Statistica, R, Deductor Studio, EViews were used.
The simulation results showed that a high level of financial decentralization is typical for countries
with high level of economic development, where there is a high quality of the institutional
environment and administrative decentralization, this leads to increase in the efficiency of the
public sector operation and economic growth as consequence. Income decentralization is bounded
to a stronger effect on economic growth than expenditure decentralization. The result of the
strengthening of federalism aligning and tax autonomy is a slowdown in economic growth.
Meanwhile, the negative effect of tax autonomy is stronger than the effect of aligning federalism.
There is a gap between the growth rates of income and expenditure powers of budgets of different
levels and the GDP growth rates in countries with a high level of competitiveness and socio-
economic development, that reduces the level of fiscal and debt security. Therefore, a promising
area of research is assessing the systemic risk of financial policy and stability of the financial
system to the impact of external «shocks».

Keywords: financial decentralization, socio-economic development, assessment, methods
of multivariate analysis, Kohonen neural networks, panel data.
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KOMILIEKC MOJEJIEHN OIITHKH TA AHAJII3Y
®IHAHCOBOI JEITEHTPAJII3AIIT

AHoTauis. Po3risiHyTO mMpobiieMy MOJIENIOBaHHA MEXaHi3My (DiHaHCOBOI AeleHTpai3arii.
3anponoHOBaHO METOAWYHHUI MiAXiZ A0 ToOyJ0BHM KOMIUIEKCY MOJENEH OLIHKK 1 aHamizy
(diHaHCOBOI JeleHTpali3amii, SKAA Ha OCHOBI METOIIB (PAKTOPHOT0, KAHOHIYHOTO aHaTi3y,
KJIACTEPHOT'0 aHaJIi3y, METOy PiBHS PO3BUTKY, HEHPOHHUX Mepex KoxoHeHa, Mosenel nmaHelIbHUX
JaHUX J03BOJIIE C(OPMYBATH JIarHOCTHYHI KJAach piBHSA (iHAHCOBOI IeleHTpaii3allii, odopaTu
«ETaJIOHHY» MOJIeNIb PO3BUTKY 1 OLIIHUTH BIUIUB piBHA (hiHAHCOBOI AeLeHTpali3alii Ha MOKa3HUKU
COLIIAJIbHO-€KOHOMIYHOTO PO3BUTKY TEpUTOPINA. 3arpornoHOBaHUM METOAWYHHUI MiAXiJ BKJIHOYAE
Taki eramu: kiacudikamis KpaiH 3a pIiBHEM COIIabHO-€KOHOMIYHOTO PO3BUTKY Ta
KOHKYPEHTOCIIPOMOKHICTIO, OpMYBaHHSI MOPIBHAHHOI 0a3u JOCIIIKEHHs; (OPMYBaHHS CUCTEMHU
1HAMKATOpIB 1 AIarHOCTMYHHUX KJaciB piBHA (iHAHCOBOI JeleHTpaii3alii; po3pobka Moxenen
OLIIHKM BIUIMBY JIEIIEHTpalli3alii Ha COIiaIbHO-€KOHOMIYHUN pO3BUTOK Teputopiil. s moOynosu
KOMITIEKCY Mojelneit BukopucroByBamucs Statistica, R, Deductor Studio, EViews. Pesynabratu
MO/ICITFOBAHHS MTOKA3aJId, 110 BUCOKHUI piBEHb (hiHAHCOBOI JEIEHTpaIi3allil XapaKTepHUH 115l KpaiH
3 BHCOKMM pIBHEM €KOHOMIYHOTO pO3BUTKY, B SKHX CIIOCTEpIraeTbCsl BHCOKa SKICTb
IHCTUTYLIHHOTO CepeloBHINA 1 PIBEHb aaMIHICTPaTHBHOI JAEHEHTpali3alii, M0 NPU3BOAHUTH [0
3pocTaHHs e(PEeKTUBHOCTI (DYHKIIOHYBaHHS JIEP>KaBHOTO CEKTOPY 1 SK HACTIAOK — €KOHOMIYHOTO
3poctaHHs. JlemeHTpamizaimis 3a JOX0JaMd TIOB’si3aHAa 3 OUIBII CWJIBHHM €(peKTOM IS
€KOHOMIYHOI0 3pOCTAaHHS, HDK JeUeHTpaizalis 3a BuAaTKamu. llocmiieHHs BUPIBHIOBAJIBHOIO
dbenepaisMmy 1 TOJATKOBOI aBTOHOMIi NPHU3BOAWTH JO VYIOBUIBHEHHS TEMINB EKOHOMIYHOTO
3poctanHs. Ilpuyomy HeratuBHUMl e(eKT T[OJATKOBOI AaBTOHOMIi CHJIBHIIIMKM, HDK e(ekT
BUPIBHIOBAJILHOTO (enepanizmy. CrnocTepiraeTbcsi po3puB MK TEMIIAMHU 3POCTAaHHS JOXITHHUX 1
BUJATKOBUX ITOBHOBaXXEHb OIOPKETIB PI3HMX PiBHIB 1 Temmamu 3poctaHHs BBII y kpainax 3
BHUCOKHUM DPIBHEM KOHKYPEHTOCIIPOMOXHOCTI Ta COLIaJbHO-€KOHOMIYHOTO PO3BHUTKY, IO 3HMXKYE
piBeHb OroJKeTHOI 1 GoproBoi Oe3neku. ToMy NepCcHeKTUBHUM HAMpPSIMOM JOCIIIKEHHS € OILliHKa
CHUCTEMHOTO PHU3UKY (DIHAHCOBOI MOJITUKH 1 CTIMKOCTI (h)iIHAHCOBOI CUCTEMH 0 BIUIUBY 30BHINIHIX
«UIOKIiBY.

KurouoBi cjioBa: ¢iHaHcoBa JereHTpati3allis, collialbHO-€KOHOMIYHUNM PO3BUTOK, OIIHKA,
METOAM OaraTOBUMIPHOTO aHali3y, HeHpoHHI Mepexi KoxoHeHa, maHenbHi 1aHi.
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KOMILIEKC MOJIEJE OEHKH U AHAJIU3A
®UHAHCOBOM JENEHTPAJIU3ALINA

AunHortamus. PaccmarpuBaercs mpobiremMa MOIENMpPOBAHUS MeXaHM3Ma  (PUHAHCOBOM
neueHTpanusauuu. [pennoxen Meronn4eckuili Noaxo K MOCTPOCHUIO KOMIUIEKCa MOJIETIEH OLIEHKU U
aHanu3a (pUHAHCOBOI JEIEHTpaNIU3alK, KOTOPHIA HA OCHOBE METOJIOB (PAKTOPHOTO, KAHOHUYECKOTO
aHaJIn3a, KJIaCTEpHOr0 aHald3a, METOJA YPOBHS pa3BUTHs, HEHMpOHHBIX cerell KoxoHeHa, mopaenein
MAHENbHBIX JIaHHBIX TO3BOJNSET CHOPMHUPOBATh JUATHOCTUYECKUE KIACChl YPOBHS (DMHAHCOBOM
JEIEeHTPATN3aliH, BBIOPATh «ITAJIOHHYIO» MOJIENb PAa3BUTHSI U OLICHUTH BIMSHHUE YPOBHS (DMTHAHCOBOM
NELEHTpaIu3allMd  HAa  TOKa3aTeld  COUUATbHO-DKOHOMMYECKOTO  Pa3BUTUSL  TEPPUTOPHIA.
[IpemokeHHbI METOMYECKUN TIOJXO/ BKIIIOYACT CIEAYIOIIUE 3Tambl: KiIacCU(UKAILUs CTpaH IO
YPOBHIO  COIMATIbHO-KOHOMHUYECKOTO Pa3BUTUSI M  KOHKYPEHTOCHOCOOHOCTH, (hopMupoBaHue
CONOCTaBUMON 0a3bl HcclenoBaHus; (POPMUPOBAHUE CHUCTEMBl HMHIMKATOPOB M JUATHOCTUYECKUX
KJIacCOB ypOBHsS (DMHAHCOBOM MAELEHTpaIM3aluK; pa3paboTKa MoOJeNell OIEHKH BIHSIHUS YPOBHS
JIELEHTPAIM3allii Ha COLMAIbHO-I)KOHOMUYECKOE Pa3BUTHUS TEppUTOpUi. Jliisi mocTpoeHus KoMIuieKca
Mozenel ucronp3oBanuch Statistica, R, Deductor Studio, EViews. Pesysibrartel MoaenupoBaHHs
MOKa3aJM, YTO BBICOKUII YpOBEHb (DUHAHCOBOI JEIEHTpANU3AIlMK XapaKTepPeH AJSl CTPaH C BBICOKHM
YPOBHEM  SKOHOMHYECKOTO  pa3BUTHS, B  KOTOPBIX  HAOJIOMAETCS  BBICOKOE  KayecTBO
MHCTUTYLIMOHAJIBHOM Cpenpl M aJIMUHUCTPATHBHAs JACLEHTPAIM3ALMUSA, YTO IPUBOAUT K POCTY
3¢ deKTUBHOCTH  (PYHKIIMOHUPOBAHUSI  TOCYIapCTBEHHOTO CEKTOpa W Kak  CIEACTBUE —
HSKOHOMHUYECKOMY pocTy. JleneHTpanuzanus 1no A0XoJaM cBsizaHa ¢ Oojee CHIIbHBIM 3()(heKToM s
HSKOHOMHYECKOTO  pOCTa, 4YeM JeleHTpaau3auusi 1o pacxogaM. CriencTBUeM — yCHIICHHS
BBIPAaBHMBAIOIIET0  (efiepaiu3Ma M HAJOrOBOM aBTOHOMHMHM  SIBISIETCS  3aMEIUIEHHE TEMIIOB
AKOHOMHUYECKOTro pocTa. [Ipu 3ToM HeraTuBHBIN A3PPEKT HAIOrOBOM aBTOHOMUHU CHIIbHEE, YeM IPPEKT
BbIpaBHMBatoIIero (Qenepanuzma. HaOmomaeTcs paspblB MeXIy TEMIIaMH pOCTa JOXOAHBIX H
PacXOAHBIX TOJHOMOYMH OIOJDKETOB pa3ziIMYHbIX YpoBHeW M Temmamu pocta BBII mo crpanam c
BBICOKUM YPOBHEM KOHKYPEHTOCIIOCOOHOCTH U COLMATBbHO-3KOHOMUYECKOTO Pa3BUTHS, YTO CHUXKAET
ypoBeHb OO/UKETHOM M jgonroBod Oe3zomacHOCTH. Ilo3ToMy mEpCHEKTHBHBIM —HarpaBieHUEM
UCCTIeIOBaHMsI SIBISCTCS OIEHKA CHUCTEMHOTO pHCKAa (MHAHCOBOM TMOMUTUKA W YCTOMYMBOCTH
(MHAHCOBOI CHCTEMBI K BO3JICWCTBUIO BHEIITHHUX «IIIOKOB.

KiroueBble cjioBa: (pUHAHCOBAs JELIEHTPAIM3ALNS, COLUAIBHO-9KOHOMUUECKOE Pa3BUTHE,
OLIEHKa, METO/Ibl MHOTOMEPHOI'0 aHa/IN3a, HepoHHbIe ceTu KoXoHeHa, aHenbHbIe TaHHbIE.
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Introduction. In the context of increasing financial systems instability that is associated
with globalization processes and appearance of new specific threats, the improvement of financial
management systems at various levels of the hierarchy (including state and regional) is of the
particular importance, aimed to control risks, form of financial support for sustainable economic
growth and early warning of crisis and catastrophic socio-economic situations. Among the ways to
improve such systems is development of effective mechanisms of fiscal federalism and financial
decentralization, ensuring a balanced development of fiscal (tax and budget) systems to improve the
coherence of the functional and financial capabilities of local governments, improve the quality of
life of the region’s population, ensure sustainable development, both of individual regions and the
state as a whole.

It worth to note that along with the positive effects of financial decentralization, which are
manifested in time reduce of decision-making regarding the strategies of socio-economic
development of regions that meet the expectations of society; openness and transparency of
decision-making procedures; increasing initiatively and responsibility for decision-making, fiscal
federalism carries certain risks. Primarily, such risks include autonomization and confrontation of
goals of socio-economic development of individual territorial entities and the state as a whole;
disintegration of activity that is related to the provision of public services; coordination difficulties;
increased risks of decision-making, etc. Therefore, the relevant direction of the study is the
development of models for assessing the impact of financial decentralization on the indicators of
socio-economic development of territories.

Literature review and the problem statement. The investigations of such authors are
devoted to the problem of the mechanisms of financial decentralization simulation: Aldasoro I.,
Seiferling M. (2014), Asatryan Z., Feld L. (2014), Bartolini D., Stossberg S., Blochliger H. (2016),
Baskaran T., Feld L. P., Schnellenbach J. (2016), Bloch D. (2016), Hughes G., Smith S. (1991),
Oates W. E. (1999, 2002, 2008), Stegarescu D. (2005), Tanzi Vito (2007), Voigt S. (2011),
Weingast B. R. (2007), Guryanova L., Klebanova T., Gvozdytskiy V. (2015), Brumnik R.,
Klebanova T., Guryanova L., Kavun S., Trydid O. (2014), Baltina A. M. (2010), Volokhova I. S.
(2016), Peshina E., Strekalova A. (2016) and others. Thus, in a paper of Aldasoro 1., Seiferling M.
(2014), the influence of vertical fiscal imbalances on the level of debt security is considered. The
investigations of Bloch D. (2016), Hughes G., Smith S. (1991), Oates W. E. (1999, 2002, 2008),
Tanzi Vito (2007), Weingast B. R. (2007), Peshina E., Strekalova A. (2016) are devoted to the
analysis of trends in the development of mechanisms for financial decentralization, the formation of
topological characteristics of models of financial decentralization. In the papers of Stegarescu D.
(2005), Voigt S. (2011), Volokhova I.S. (2016) the problem of constructing a system of indicators
for assessing the level of financial decentralization and monitoring trends in its development is
considered. The papers of Asatryan Z., Feld L. (2014), Bartolini D., Stossberg S., Blochliger H.
(2016), Baskaran T., Feld L. P., Schnellenbach J. (2016), Stossberg S., Blochliger H. (2017) involve
the modelling problems of the level of financial decentralization impact on the rate of economic
growth, uneven regional development. One considers various aspects of production-fiscal and social
effects of tax and budget policy modeling that are at different levels of management in the works of
Guryanova L., Klebanova T., Gvozdytskiy V. (2015), Brumnik R., Klebanova T., Guryanova L.,
Kavun S., Trydid O. (2014). Noting the unconditional effectiveness of the approaches proposed by
the authors, we note that the papers does not fully investigate the issues of building a
comprehensive assessment of financial decentralization level and analysis of its impact on the
economic growth of countries with developing economies, the choice of a «reference» model of
financial decentralization, taking into account the level of competitiveness and socio-economic
development of territories.

The purpose of the study is to form a set of models for assessing and analyzing financial
decentralization, which, based on the methods of factor, canonical, cluster analysis, development
level method, Kohonen neural networks, panel models, this allows to form diagnostic classes of the
financial decentralization level, choose a «reference» model of development and assess the impact
of the level of financial decentralization on indicators of socio-economic development of territories.
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Research results. The methodological approach to the development of a set of models for
the assessment and analysis of financial decentralization proposed includes the following main
stages:

Stage 1: countries classification according to the level of socio-economic development and
competitiveness, the formation of a comparable research base;

Stage 2: formation of indicators system and diagnostic classes of the financial
decentralization level;

Stage 3: development of models for assessing the impact of decentralization on socio-
economic indicators of territories development.

It should be noted that the level of financial decentralization and the level of socio-economic
development are categories that are characterized by a bilateral causal relationship. Thus, the level
of financial decentralization depends on the level of economic development, the scale of the
territory, the degree of uniformity of the economic space. At the same time, the effectiveness of
financial decentralization mainly determines the pace of economic growth and the life quality of the
population in the regions. Therefore, the target direction of the first stage is the formation of a
comparable investigation base of the relationship between the level of financial decentralization and
the pace of socio-economic development. On the first stage the following tasks are solved: task 1.1
— formation of indicators system of socio-economic development and competitiveness of
territories; task 1.2 — countries grouping according to the level of socio-economic development
and competitiveness.

To find a solution of task 1.1 a variety of methods can be used: methods based on the criteria
of autoinformation; methods focused on assessing the informativity-based analysis of causality
Heyets V. M., Kusym M. O., Klebanova T. S., Chernyak O. I. and others, 2006; Edited by N. A.
Kusym, T. S. Klebanova T. S., 2007; Guryanova Lidiya S., Tamara S. Klebanova, Tetiana N.
Trunova, 2017; Guryanova L. S., Klebanova T. S., Milevskiy S. V., Nepomnyaschiy V. V.,
Rudachenko O. A., 2017). The first group of methods allows to assess the information significance
of indicators, to reveal hidden properties and patterns in large volumes of raw data when the
structure of the input and output data set is unknown. The advantage of the second group of
methods is the possibility of reducing the dimension of the information space of features based on
the analysis of cause-effect relationships of the set of input and output indicators. The choice of the
method is determined by the full or incomplete provision of information, sample size, the structure
of the set of input and output indicators, the presence of a training sample. Taking into account the
limitations on the type of data, the structure of groups of indicators developed a block diagram of
the filter system of indicators, a detailed description of which is given in (Guryanova L. S., 2013).
The proposed approach is based on the methods of canonical analysis and principal components.

To solve the task 1.2 — grouping of countries by the level of socio-economic development
(SED) and competitiveness, the methods of cluster analysis (methods of classification without
training) and self-organizing maps of Kohonen are used (Guryanova Lidiya, Milevskiy Stanislav,
Bogachkova Lyudmila, Lytovchenko Iryna, Polyanskiy Vladislav, 2018).

The implementation of the first stage of the proposed methodological approach was carried
out on the data of socio-economic development indicators and competitiveness of more than 100
objects (macro regions). To implement the models, we used Statistica, R, Deductor Studio.

The initial system of indicators is formed based on the analysis of the literature sources
devoted to a problem of an assessment of social and economic development level and
competitiveness of territories (Klebanova T. S., Guryanova L. S., Sergienko E. A., 2009; ed. by
prof., Ph. D. in Economics Y. K. Persky, Assoc., Ph. D. in Economics N. Y. Kalyuzhnova, 2003,
etc.). Such indicators, in particular, include both quantitative indicators-GDP per capita,
unemployment rate, consumption per capita, inflation, as well as qualitative indicators — Global
competitiveness index (GCI), Global innovation index (GlI), Human development index (HDI),
ICT development index (ICTDI), Index of economic freedom (IoEF). 108 macro regions data were
considered for the period 2014—2018.the Initial data set included 3888 elements.
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Based on the method of the main components and canonical correlations, the evaluation of
the information content of the initial system of indicators is carried out, the system of diagnostic
indicators is formed. The resulting system was the basis for building a group of macro regions in
terms of socio-economic development and competitiveness. The optimal number of clusters was
determined using GAP statistics, the «elbow» method, the silhouette method (Guryanova Lidiya,
Milevsky Stanislav, Bogachkova Lyudmila, Lytovchenko Iryna, Polyansky Vladislav, 2018).

Fig. 1 shows the results of macro regions grouping by the level of socio-economic
development and competitiveness on the basis of hierarchical agglomerative methods of cluster
analysis (Ward’s method) (Fig. 3a) and self-organizing Kohonen maps (Fig. 3b).

Cluster Dendrogram

b

Height

b)

Fig. 1. Results of objects grouping (macro regions) based on Ward’s method and Kohonen’s self-organizing maps

One sees in fig. 1, the initial set of objects is divided into three classes according to the level of
SED and competitiveness: a cluster of macro regions with high, medium, low level of socio-economic
development. Composition analysis of the clusters (Tabl. 1) allow to conclude that the cluster of objects
with the low level of socio-economic development formed 37 macro regions (34% of the total), of the
average level — 46 macro regions (43%), of the high level — 25 macro regions (23%)

Data from table 1 show that 27 of the 28 EU countries are countries clusters with high and
medium levels of socio-economic development and competitiveness in the world coordinate system.
The exception is Romania, which belongs to the cluster of countries with a low level of SED. Ukraine is
in the same cluster. However, a comparison of the classification results based on the Ward method and
Kohonen self-organizing maps makes it possible to say that Ukraine belongs to the group of macro
regions that apt for migration to the cluster of regions with an average level of SED and
competitiveness. Czech Republic, Estonia, Italy, Malta are also apt for moving to a higher cluster (a
cluster of regions with a high level of socio-economic development)

Table 1
Countries grouping by level of socio-economic development and competitiveness
Cluster Country
Countries with a low socio- Algeria, Argentina, Bangladesh, Cambodia, Cameroon, Dominican Republic, Egypt,
economic development (37 Salvador, Ethiopia, Guatemala, Honduras, India, Indonesia, Kyrgyzstan, Madagascar,
countries — 34%) Mali, Morocco, Mozambique, Namibia, Nepal, Nigeria, Pakistan, Paraguay,

Philippines, Rwanda, Senegal, Sri Lanka, Tanzania, Uganda, Zambia, Zimbabwe, Iran,
Moldova, Mongolia, Romania*, Ukraine, Vietnam

Countries with a medium Albania, Armenia, Azerbaijan, Bahrain, Botswana, Brazil, Bulgaria, Chile, China,
level of socio-economic Colombia, Costa Rica, Croatia, Cyprus, Georgia, Greece, Hungary, Jamaica,
development (46 countries — Kazakhstan, Kuwait, Latvia, Lithuania, Malaysia, Mauritius, Mexico, Montenegro,

43%) Oman, Panama, Peru, Poland, Portugal, Russia, Saudi Arabia, Serbia, Slovakia,

Slovenia, South Africa, Spain, Thailand, Trinidad and Tobago, Tunisia, Turkey,
Uruguay, Czech Republic, Estonia, Italy, Malta.

Countries with a high level of Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Hong
socio-economic development | Kong, Iceland, Ireland, Israel, Japan, South Korea, Luxembourg, Netherlands, New
(25 countries — 23%) Zealand, Norway, Qatar, Singapore, Sweden, Switzerland, UAE, UK, USA.

* through italics countries-objects of investigations are highlighted (EU countries and Ukraine)
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Thus, the EU countries belong mainly to the group of macro regions with a high and
medium level of socio-economic development and competitiveness. Ukraine is a macro region,
which tends to migrate from the group of regions with a low level of SED in the group of regions
with an average level of SED, which includes countries of Eastern Europe: Czech Republic,
Slovakia, Hungary, Poland, etc., this allows to conclude about the comparability of these countries
data while investigating trends of financial decentralization development level.

At the second stage, a system of research indicators and diagnostic classes of the financial
decentralization level was formed. The construction of a diagnostic indicators system of financial
decentralization level was carried out in accordance with the flowchart shown above. While
forming diagnostic classes of financial decentralization level, standardized values of indicators of
financial decentralization by expenditure, financial decentralization by income, indicators of the
level of economic development and uniformity of economic space, scale indicators of the territory
were used.

Hierarchical agglomerative (Ward’s method) and iterative (k-means method) cluster
analysis procedures, as well as two-input unification were used to construct diagnostic classes.
Grouping was carried out on the data of more than 20 countries (macroregions) of the European
Union. 22 macro-regions data were considered for the period of 2005—2016. The initial data set
included 2816 elements. The classification dendrogram obtained is shown in Fig. 2a. The variables
average values of each cluster, that are obtained by the k-mean» method are shown in Fig. 2b.

Tree Diagram for 22 Cases
Wyard's method Plot of Means for Each Cluster
Euclidean distances 25
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a) 0)
* The legend of indicators:

z1 — share of state budget expenditures in GDP (%), z5 — GDP per capita (Euro),

z2 — share of local budget expenditures in GDP (%), 26 — area (km?),

z3 — share of state budget revenues in GDP (%); z7 — economic density (Euro/km?);

z4 — share of local budget expenditures in GDP (%); z8 — number of population (thousand people).

Fig. 2. Classification dendrogram and graph of average values of indicators
in clusters of EU countries in terms of financial decentralization

As one sees from fig. 2, the original set should be divided into two clusters, the composition
was determined by the k-means clustering method. The grouping results allow to conclude that a
high level of financial decentralization is typical for countries with a high level of economic
development and high quality of the institutional environment and administrative decentralization,
which leads to an increase in the public sector efficiency and, as a consequence, economic growth.

At the third stage, one assessed the impact of the level of financial decentralization on the
economic indicators of the territories development. The main tasks of this stage are: task 3.1 —
formation of integrated indicators system of the financial decentralization level; task 3.2 —
development of models for assessing the impact of the financial decentralization level on the
economic development of the territories.

To solve the task 3.1, we used one of the methods of reference object constructing — a
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taxonomic indicator of the development level (ed. N. A. Kyzima, T. S. Klebanova, 2007;
Guryanova L. S., Klebanova T. S., Milevsky S. V., Nepomnyaschiy V., Rudachenko O. A., 2017).
A necessity to build a system of complex (throughout the system of indicators) and local (individual
components) integrated assessments of financial decentralization level is a consequence of the
indicators multi-vector change, this makes their analysis complicated and requires presentation in
the form of a synthetic assessment, which is the result of the convolution of indicators.

Task 3.2 was solved using methods of panel data analysis. One considered the usual model
of panel data, a model with a fixed effect, a model with a random effect. The choice of the
specification model was based on the tests of Fisher, Breush-Pagan, Hausman. A detailed
description of the algorithm for constructing the model is given in (Guryanova L. S., 2013).

Calculation of integrated indicators was conducted on the data of the indicators of fiscal
decentralization on income, fiscal decentralization on expenditure, the federalism alignment and
fiscal federalism of 22 macro-regions of the European Union. The values of the complex integral
indicator of the level of financial decentralization (I;) are presented in Table. 2.

Table 2
Values of the integral indicator of financial decentralization level
Country 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Austria 035| 035| 035| 035| 033| 033| 026| 027| 026| 028| 027 034
Belgium 049 | 049| 049| 048| 048| 046| 035| 035| 034| 036| 035]| 053
Czech
Republic 024 | 024| 024| 023| 019| 018| 021| 021| 022| 023| 023]| 0726
Denmark 057 | 055| 054| 053| 053| 052| 040| 043| 040| 044 | 043]| 054
Estonia 017 | o16| 016| 017| 013| 013| 010| 010| 009| 011| 011 | 017
Finland 068| 068| 067| 066 064| 062| 062| 062| 059| 061| 061 063
France 039 | 039| 040| 040| 040| 037| 040| 040| 039| 043| 041| 041
Germany 064| 064| 065| 065| 062| 061| 062| 064| 062| 067| 065| 070
Greece 0,03| 006| 006| 006| 012| 011| 020| 020| 021| 022| 022]| 013
Hungary 036 | 036| 035| 034| 033| 033| 036| 034| 031| 032| 035]| 023
Ireland 020 019| 020| 021| 020| 021| 021| 022| 020| 020| 018]| 0721
Italy 055| 054| 055| 054 | 052| 052| 059| 060| 059| 061| 0,60 049
Latvia 042 | 044| 047| 049 | 046| 046| 051| 050| 049 | 053| 051| 046
Luxembourg 020| 018 018| 019| 018| 017| 029| 028| 027| 027| 028 0,18
Netherlands 033| 031| 031] 030 028| 027| 023| 024| 024| 026| 026/ 0,30
Poland 047 | 049| 050| 051| 048| 048| 051| 052| 051| 055| 055 047
Portugal 023| 023| 024| 024| 022| 021| 021| 022] 023| 025| 026 0724
Slovak
Republic 020| o019| 018| 0,17| 0,18| 018| 016| 016| 016| 016 | 014 | 017
Slovenia 032| 032| 033| 034| 034| 035| 045| 046| 045| 046 | 044 | 033
Spain 056 | 057| 058| 057| 055| 057| 045| 044| 042| 047| 046 | 058
Sweden 0,83| 083| 084| 08| 082| 08| 08| 087| 085| 09| 089 085
United
Kingdom 032| 032| 032] 031 030| 030| 027| 026| 025| 027| 027]| 0,29

The above given data indicate a significant heterogeneity of the EU countries in terms of
financial decentralization. The peak value of the complex indicator of the financial decentralization
level is typical for Sweden and is 0.85 at the end of the analyzed period. The minimum value is
observed in Greece and is 0.13. The values variation coefficient of the complex level of financial
decentralization indicator is 50%, this indicates significant fluctuations in the aggregate.

Similarly, local integral indicators of decentralization by expenses, decentralization by
income, level of development of equalizing federalism, level of tax autonomy (ly; Iz I3 14) are
found. Let us note, that the coefficients of variation for the indicators ly; Io; 13 14 are respectively
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19,69%; 23,8%; 10,34%; 21,38%. That is, in terms of the development level of aligning federalism,
the sample is homogeneous. The most significant differences are observed in indicators of financial
decentralization level in income and tax autonomy. Among the EU countries with indicators values
which are the closest to the «standard» point coordinates, are Czech Republic, Spain, Italy, Sweden.

The system of integrated indicators of the financial decentralization level for the above
given components formed was considered as an information base in the construction of models of
panel data. Data processing was conducted using Eviews. The results of models evaluation are
given in Table 3.

Table 3
Evaluation results of panel data models
Designated purpose of the model Type of model, criteria of statistical significance
(Convention)
Assessment of the impact of financial Iog(GDP). =4, +0.434847 - 1, + &,
decentralization on economic development :
(model 1) R*=0.99,t, =1.799
Assessment of the impact of financial for countries with low level of socio-economic development and
decentralization level on the indicators of competitiveness:
socio-economic development in the group of log(GDP). = g +0.411711- I, + &; R? =0.9993,
countries with a low level of development "
(model 2) and in the group of countries with t, =1.5639
a high level of development and for countries with high level of socio-economic development and

competitiveness (model 3) competitiveness:
log(GDP), =z +0.450786 - I, + &;;
R? =0.99935,t, =1.470742

Assessment of the impact of decentralization log (GDP), =1,010445+0,025574 - I, +
on income, expenses, level of tax autonomy, 5

level of development of aligning federalism +0,047655- 1, —0,110214 - 1, -

on indicators of socio-economic -0,114436 -1, +v, + ¢,

development of territories (model 4)
R? = 0.9093,tao = 27.659,tal =2.2604
t, =1.83049,t, =-3.412081t, =-8.076292

It is seen from the table 3, that the values of the determination coefficient (R-squared),
varying in the range from 0.9093 to 0.9995, the values of Student’s statistics make to conclude on
the statistical models significance and their parameters with 93—99% confidence level. According
to the evaluation results, the higher economic effect of the financial decentralization development is
observed in countries with a high level of competitiveness. Thus, when the integral indicator of the
of financial decentralization level experience 1% — change, the indicator of socio-economic
development (GDP per capita, Euro per person) in the group of countries with a high level of
competitiveness, changes on 0.017%, while for the group of countries with an average level of
socio-economic development this indicator is 0.013%. The evaluation results indicate the positive
effect of financial decentralization to be achieved primarily due to decentralization of income — the
growth of the resource base of the regions; decentralization on expenditure — improving the
efficiency of the public sector, the effective provision of public services and the growth of the
welfare of the population at the levels of decentralization.

Summary and Concluding Remarks. Thus, the analysis results of the relationship between
the level of financial decentralization and indicators of socio-economic development of the
territories allow to draw the following conclusions:

the high level of financial decentralization is mainly inherent to the countries with high level
of economic development and economic density. The positive relationship between the level of
financial decentralization and economic growth is primarily due to the quality of the institutional
environment that allows successfully implement decentralization policies and mitigate the impact of
«shocksy on the regional economy;

the connection between decentralization and growth is stronger for countries with a high
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level of development and competitiveness than for countries with an average level of SED and
competitiveness. It is nominally possible to highlight two basic vectors of the financial
decentralization development: the reduction of the vertical gaps and ensuring balance of revenue
and expenditure powers of budgets of different levels, budgets autonomization, the sources
expansion of revenue base of local budgets; development of the aligning federalism, regulation and
coherence rise of the interbudget, intergovernmental agreements. The first development vector is
mainly typical for countries with an average level of competitiveness. The second vector of
development is supported mainly by countries with a high level of competitiveness and SED;

decentralization of income is associated with a stronger effect for economic growth than the
decentralization of expenditure. Aligning federalism and tax autonomy lead to a slowdown in
economic growth. Furthermore, the negative effect of tax autonomy is stronger than the effect of
equalizing federalism;

there is a gap between the growth rates of income and expenditure powers of budgets of
different levels and the growth rates of GDP in countries with a high level of competitiveness and
SED, which reduces the level of budget and debt security. Therefore, a upcoming trend of research
is to assess the systemic risk of financial policy and the stability of the financial system as a whole
to the impact of external «shocksy.

Jlitepatypa

1. Adaptive methods in decision-making systems: monograph / Ed. N. A. Kysyma, T. S. Klebanova - Kharkiv, 2007. - 368 p.

2. Aldasoro I. Vertical fiscal imbalances and the accumulation of government debt / I. Aldasoro, M. Seiferling // IMF
Working Paper. — 2014. — Ne 14/209.

3. Asatryan Z. Revisiting the link between growth and federalism: A Bayesian model averaging approach / Z. Asatryan,
L. Feld // Journal of Comparative Economics. — 2014. — Vol. 43.

4. Baltina A. M Typology of inter-budgetary relations and models of budget federalism / A. M. Baltina, V. V. lvanov //
Herald of MSTU. — 2010. — Part 13. — Ne 1. — P. 5—14.

5. Bartolini D. Fiscal decentralisation and regional disparities / D. Bartolini, S. Stossberg, H. Blochliger // OECD
Economics Department Working Papers. — Paris : OECD Publishing, 2016. — Ne 1330. doi.org/10.1787/5jIpq7v3j237-en.

6. Baskaran T. Fiscal federalism, decentralization, and economic growth: A meta-analysis / T. Baskaran, L. P. Feld, J.
Schnellenbach // Economic Inquiry. — 2016. — Vol. 54.

7. Bloch D. Trends in public finance: Insights from a new detailed dataset / D. Bloch et al. // OECD Economics
Department Working Papers. — Paris : OECD Publishing, 2016. — Ne 1345. doi.org/10.1787/4d3d8b25-en.

8. Brumnik R. Simulation of Territorial Development Based on Fiscal Policy Tools / R. Brumnik, T. Klebanova, L.
Guryanova, S. Kavun, O. Trydid // Mathematical Problems in Engineering. — 2014. doi:10.1155/2014/843976.

9. Government Finance Statistics Yearbook [Electronic resource] // International Monetary Fund. — Available at :
https://www.imf.org/external/pubs/cat/longres.aspx?sk=16064.0.

10. Guryanova L. S. Modeling of balanced socio-economic development of regions : monograph / L. S. Guryanova. —
Berdyansk : sole proprietor Tkachyk O. V., 2013. — 406 p.

11. Guryanova L. S. Econometric modelling the mechanism of financial regulation of regional development / L. S.
Guryanova, T. S. Klebanova, V. S. Gvozdytskiy // Actual problems of economics. — 2015. — Ne 173. — P. 408—421.

12. Guryanova L. S. Models for the analysis of the state’s financial security indicators dynamics [Electronic resource] / L.
S. Guryanova, T. S. Klebanova, S. V. Milevskiy, V. V. Nepomnyaschiy, O. A. Rudachenko // Financial and credit activity: problems
of theory and practice. — 2017. — Ne 1 (22). — Auvailable at : http://fkd.org.ua.

13. Guryanova L. S. Modeling the financial strategy of the enterprise in an unstable environment [Electronic resource] / L.
S. Guryanova, T. S. Klebanova, T. N. Trunova // «<ECONOM; STUDIES» Journal. — 2017. — Is. 3. — Available at :
https://www.iki.bas.bg/en/economistudies-ioumal-0.

14. Guryanova L. Models of assessment and analysis in security management systems / L. Guryanova, S. Milevskiy, L.
Bogachkova, I. Lytovchenko, V. Polyanskiy // 5th International Scientific-Practical Conference «Problems of Infocommunications.
Science and Technology». — 2018 (PIC S&T"2018).

15. Hughes G. Economic aspects of decentralized government: Structure, functions and finance / G. Hughes, S. Smith. —
London, 1991.

16. Klebanova T. S. Models of differentiation of competitive positions of regions / T. S. Klebanova, L. S. Guryanova, E. A.
Serhienko // Competitiveness: problems of science and practice : monograph / Ed. Ponomarenko V. S., Kysyma M. O., Tischenko O.
M. — Kharkiv : sole proprietor Liburkina L. M. ; PH «INGEK», 2009. — P. 65—381.

17. Materials of the European Union : website [Electronic  resource] —  Available at
http://europa.eu/abouteuropa/index_fr.htm.

18. Materials of the OECD : website [Electronic resource]. — Available at : http://www.oecd.org.

19. Materials of the World Bank : website [Electronic resource.] — Available at : http://data.worldbank.org.

20. Oates W. E. On the evolution of fiscal federalism: theory and institutions / W. E. Oates // National Tax Journal. —
2008. — June. — Vol. 61. — P. 313—334.

21. Oates W. E. An Essay on Fiscal Federalism / W. E. Oates // Journal of Economic Literature. —1999. — September. —
Vol. 37. — Ne. 3. — P. 1120—1149.

22. Oates W. E. Fiscal Federalism and the European Union: Some reflection / W. E. Oates // Societa Italiana di Economia
Pubblica, Pavia University. — 2002. — October 4—5. — P. 36—57.

324


http://dx.doi.org/10.1787/5jlpq7v3j237-en
http://dx.doi.org/10.1787/5jlpq7v3j237-en
http://dx.doi.org/10.1787/4d3d8b25-en
http://dx.doi.org/10.1787/4d3d8b25-en
http://fkd.org.ua./
https://www.iki.bas.bg/en/economistudies-ioumal-0
http://www.oecd.org/

23. Peshina E. V. Fiscal and budget federalism: two public finance management systems / E. V. Peshina, A. A. Strekalova
// Financial Analytics: problems and solutions. — 2016. — Ne 11. — P. 34—52

24. Regional competitiveness: theoretical and applied aspects / Ed. Y. K. Perskyy, H. Y. Kalyzhnova. — Moscow : TEIZ,
2003. — 472 p.

25. Simulation of economic security: state, region, enterprise : monograph / V. M. Geyets, M. O. Kizim, T. S. Klebanova,
O. . Cherniak, et al. ; Ed. Geyets V. M. — Kharkiv : PH «INGEK», 2006. — 240 p.

26. Site material IDI Rank [Electronic resource]. — Available at : https://www.itu.int/net4/ITU-D/idi/2017.

27. Stegarescu D. Public sector decentralization: measurement concepts and recent international trends / D. Stegarescu //
Fiscal studies. — 2005. — Vol. 26. — Ne 3. — P. 301—333.

28. Stossherg S. Fiscal decentralisation and income inequality: Empirical evidence from OECD countries / S. Stossberg, H.
Blochliger // Journal of Economics and Statistics. — 2017. doi.org/10.1515/jbnst-2017-1108.

29. Tanzi V. The Future of Fiscal Federalism: Keynote paper / V. Tanzi // Conference on New Perspectives on Fiscal
Federalism: Intergovernmental Relations, Competition and Accountability; Social Science Research Center (WZB). — Berlin, 2007.
— October 18—20. — 28 p.

30. The materials of the website of World Economic Forum [Electronic resource]. — Available at
http://reports.weforum.org.
31. The materials on the UNECE website. Statistical database [Electronic resource]. — Available at

http://w3.unece.org/pxweb/?lang=14.

32. Voigt S. Federalism and decentralization — a critical survey of frequently used indicators / S. Voigt // Constitutional
Political Economy. — 2011. — Vol. 22. — Ne 3. — P. 238—264.

33. Volokhova I. S. Methodology for determining the degree of financial decentralization in costs [Electronic resource] / 1.
S. Volokhova. — Available at : https://core.ac.uk/download/pdf/147039787.pdf.

34. Weingast B. R. Second Generation Fiscal Federalism: Implications for Decentralized Democratic Governance and
Economic Development / B. R. Weingast // Conference on New Perspectives on Fiscal Federalism: Intergovernmental Relations,
Competition and Accountability; Social Science Research Center (WZB). — Berlin, 2007. — October 18—20. — 68 p.

Cmamms pexomendosana 0o opyxy 03.09.2019 © Yepnos C.1., I'yp'anosa JI1.C.,
Humuenxo O.B., Jlabyncoka C.B.

References

1. Kysyma, N. A., & Klebanova, T. S. (et al). (2007). Adaptive methods in decision-making systems. Kharkiv: PH
«INGEK».

2. Aldasoro, I., & Seiferling, M. (2014). Vertical fiscal imbalances and the accumulation of government debt. IMF
Working Paper, 14/209.

3. Asatryan, Z., & Feld, L. (2014). Revisiting the link between growth and federalism: A Bayesian model averaging
approach. Journal of Comparative Economics, 43.

4. Baltina, A. M., & Ivanov, V. V. (2010). Typology of inter-budgetary relations and models of budget federalism. Herald
of MSTU, 1, 5—14.

5. Bartolini, D., Stossberg, S., & Blochliger, H. (2016). Fiscal decentralisation and regional disparities. OECD Economics
Department Working Papers, 1330. Paris: OECD Publishing. https://doi.org/10.1787/5jlpq7v3j237-en.

6. Baskaran, T., Feld, L. P., & Schnellenbach, J. (2016). Fiscal federalism, decentralization, and economic growth: A
meta-analysis. Economic Inquiry, 54.

7. Bloch, D. (et al). (2016). Trends in public finance: Insights from a new detailed dataset. OECD Economics Department
Working Papers, 1345. Paris: OECD Publishing. https://doi.org/10.1787/4d3d8b25-en.

8. Brumnik, R., Klebanova, T., Guryanova, L., Kavun, S., & Trydid, O. (2014). Simulation of Territorial Development
Based on Fiscal Policy Tools. Mathematical Problems in Engineering. https://doi.org/10.1155/2014/843976.

9. Government Finance Statistics Yearbook. (n. d.). International Monetary Fund. Retrieved from
https://www.imf.org/external/pubs/cat/longres.aspx?sk=16064.0.

10. Guryanova, L. S. (2013). Modeling of balanced socio-economic development of regions. Berdyansk: sole proprietor
Tkachyk O. V..

11. Guryanova, L. S., Klebanova, T. S., & Gvozdytskiy, V. S. (2015). Econometric modelling the mechanism of financial
regulation of regional development. Actual problems of economics, 173, 408—421.

12. Guryanova, L. S., Klebanova, T. S., Milevskiy, S. V., Nepomnyaschiy, V. V., & Rudachenko, O. A. (2017). Models for
the analysis of the state’s financial security indicators dynamics. Financial and credit activity: problems of theory and practice, 1
(22). Retrieved from http://fkd.org.ua.

13. Guryanova, L. S., Klebanova, T. S., & Trunova, T. N. (2017). Modeling the financial strategy of the enterprise in an
unstable environment kECONOM; STUDIES» Journal, 3. Retrieved from https://www.iki.bas.bg/en/economistudies-ioumal-0.

14. Guryanova, L., Milevskiy, S., Bogachkova, L., Lytovchenko, 1., & Polyanskiy, V. (2018). Models of assessment and
analysis in security management systems. 5th International Scientific-Practical Conference «Problems of Infocommunications.
Science and Technology» (PIC S&T 2018).

15. Hughes G. S., & Hughes S. G. (1991). Economic aspects of decentralized government: Structure, functions and
finance. London.

16. Klebanova, T. S., Guryanova, L. S., & Sergienko, E. A. (2009). Models of differentiation of competitive positions of
regions. Competitiveness: problems of science and practice. Kharkiv: sole proprietor Liburkina L. M., PH «INGEK».

17. Materials of the European Union: website. (n. d.). europa.eu. Retrieved from
http://europa.eu/abouteuropa/index_fr.htm.

18. Materials of the OECD: website (n. d.). www.oecd.org. Retrieved from http://www.oecd.org.

19. Materials of the world Bank website (n. d.). data.worldbank.org. Retrieved from http://data.worldbank.org.

20. Oates, W. E. (2008, June). On the evolution of fiscal federalism: theory and institutions. National Tax Journal, 61,
313—334.

21. Oates, W. E. (1999, September). An Essay on Fiscal Federalism. Journal of Economic Literature, 37, 3, 1120—1149.

325


http://dx.doi.org/10.1515/jbnst-2017-1108
http://dx.doi.org/10.1515/jbnst-2017-1108
https://core.ac.uk/download/pdf/147039787.pdf
https://doi.org/10.1037/arc0000014
https://doi.org/10.1037/arc0000014
http://dx.doi.org/10.1787/5jlpq7v3j237-en
https://doi.org/10.1037/arc0000014
https://doi.org/10.1037/arc0000014
http://dx.doi.org/10.1787/4d3d8b25-en
https://doi.org/10.1037/arc0000014
http://fkd.org.ua./
https://www.iki.bas.bg/en/economistudies-ioumal-0
http://www.oecd.org/
http://www.oecd.org/

22. Oates, W. E. (2002, October 4—5). Fiscal Federalism and the European Union: Some reflection. Societa Italiana di
Economia Pubblica, Pavia University.

23. Peshina, E. V. & Strekalova, A. A. (2016). Fiscal and budget federalism: two public finance management systems.
Financial Analytics: problems and solutions, 11, 34—52.

24. Perskyy, Y. K., & Kalyzhnova, H. Y. (2003). Regional competitiveness: theoretical and applied aspects. Moscow:
TEIZ.

25. Geyets, V. M., Kizim, M. O., Klebanova, T. S., & Cherniak, O. I. (et al.). (2006). Simulation of economic security:
state, region, enterprise. Kharkiv: PH «INGEK».

26. Site material ID1 Rank. (n. d.). www.itu.int. Retrieved from https://www.itu.int/net4/ITU-D/idi/2017.

27. Stegarescu, D. (2005). Public sector decentralization: measurement concepts and recent international trends. Fiscal
studies, 26, 3, 301—333.

28. Stossberg, S., & Blochliger, H. (2017). Fiscal decentralisation and income inequality: Empirical evidence from OECD
countries. Journal of Economics and Statistics. https://doi.org/10.1515/jbnst-2017-1108.

29. Tanzi, V. (2007, October 18—20). The Future of Fiscal Federalism: Keynote paper Conference on New Perspectives
on Fiscal Federalism: Intergovernmental Relations, Competition and Accountability. Berlin: Social Science Research Center (WZB).

30. The materials of the website of World Economic Forum. (n. d.). reports.weforum.org. Retrieved from
http://reports.weforum.org.

31. The materials on the UNECE website. Statistical database. (n. d.). w3.unece.org. Retrieved from
http://w3.unece.org/pxweb/?lang=14.

32. Voigt, S. (2011). Federalism and decentralization — a critical survey of frequently used indicators. Constitutional
Political Economy, 22, 3, 238—264.

33. Volokhova, I. S. (n. d.). Methodology for determining the degree of financial decentralization in costs. core.ac.uk.
Retrieved from https://core.ac.uk/download/pdf/147039787.pdf.

34. Weingast, B. R. (2007, October 18—20). Second Generation Fiscal Federalism: Implications for Decentralized
Democratic Governance and Economic Development. Conference on New Perspectives on Fiscal Federalism: Intergovernmental
Relations, Competition and Accountability. Berlin: Social Science Research Center (WZB).

The article is recommended for printing 03.09.2019 © Chernov S.1., Guryanova L.S
Dymchenko O.V., Labunska S.V.

326


http://www.itu.int/
https://doi.org/10.1037/arc0000014
https://doi.org/10.1037/arc0000014
http://dx.doi.org/10.1515/jbnst-2017-1108
https://core.ac.uk/download/pdf/147039787.pdf

