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The article is aimed at analyzing the development of global economy from the viewpoint of formation of ideas of its aggregation by means of the cluster
analysis. It is found that during 1995-2014 in the world there were about 20 countries which GDP in total amounted to 80% of the global GDP. According
to these data Japan, the USA, Germany, China, and Brazil formed a kernel of global economy. Further results of the cluster analysis have allowed to draw
conclusions that during the observation period the United States and the Russian Federation remained the main centrodes of global economy. Despite the crisis
of 2008, integration of global economy continued, most notably from the viewpoint of monetary indicators. The subsequent researches should be concerned
with studying the economic policy directed to the internal economic development, the external relations, and formation of global economic policy, as well as
to analyzing economic relations between the identified centrodes and other countries. This will help to understand the reasons of the contemporary global

economic integration and to prognosticate its development in the future.
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KobunsHceka A. B. LLjodo knacmepu3ayii 8 nepiod kpusu ma nicas Hei
AK iHcmpymeHmy aHanisy 2n06anbHoi ekoHomiuHOI apximekmypu

Memoto cmammi € aHani3 po3gumky 2n106aabHOi eKoHOMIKU 3 no3uyii hop-
My8aHHA yAeneHb Wodo i aepezayii 3a 00rMoMOo20t0 KAacmepHO20 aHAnNI3y.
Busenero, wjo npomsazom 1995-2014 pp. y csimi icHysano 20 Kpai, BBI axkux
cyKynHo dopigHrosas 80% 2nobansHozo BBII. BidnosioHo 0o yux daHux Ano-
His, CLUA, HimewduHa, Kumai i Bpasunis gpopmysanu A0po 2nobasnsHoi ekoHo-
MiKu. Y nodansbwomy pesyabmamu KaacmepHo2o aHasnisy dossonunu diimu
8UCHOBKIB, Wio npomszom nepiody crnocmepexerHs Crnonydeni Limamu ma

Pocilicoka ®edepauis 3aauwanuct OCHOBHUMU yeHmpoidamu 2no0banbHoi

eKoHomiku. Hessaxcatoyu Ha kpusy 2008 p., iHmezpayis 2nobasnbHoi ekoHo-
MiKu npodoexcysanacs, Halibinbw eid4ymHoto 8oHa byna 3 no3uyii MoHemap-
HUX MOKA3HUKis. 100anbwi docaioeHH Maromes 6ymu npucesyeHi Us4eHH0
€KOHOMIYHOI MOAIMUKU, CPAMOBAHOI AK Ha 8HYMPIWHIl eKoHoMIYHUL po38u-
MOK, 308HIWHI 38'A3KU Ma (hOPMYBAHHSA 21060/bHOT EKOHOMIYHOI MOAIMUKU,
MOK | HA QHONI3 EKOHOMIYHUX 38'3Ki8 MiXC 8USBMeHUMU LeHmpoidamu ma

iHWumu KpaiHamu. Lle donomoxce 3po3ymimu npuduHU cy4acHoi enobanbHoi

€eKOHOMIYHOI iHmezpauii ma cnpozHo3ysamu ii po3sumMok y maiibymHsomy.
Knroyoei cnosa: ekoHomiuHUl po3sumok, 2n06a16Ha eKoHOMIKa, 2106as1b-
Ha eKoHOMIYHa nonimuka, knacmep, BBII.
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here have been made a lot of attempts to analyze

the global economy, including its structure. Among

various tools, clustering is considered as a powerful
means to confirm or reject the hypothesis on global econo-
my segregation.

Literature review. Generally clustering is studied in
relation to specific markets or market players (most com-
monly, companies) either at the national or international
level. Thus, M. E. Porter [1] discusses new reasons for clus-
tering in the fast developing world. He approaches cluster
as “a geographically proximate group of interconnected
companies and associated institutions in a particular field,
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KobbinaHckas A. B. O knacmepu3sayuu 8 nepuod Kpusuca u nocae Hezo

KaK UHCmpymeHme aHanu3a 2a106aa6Hol IKOHOMUYECKOll apxumeKkmypbl
Lenvlo cmameu Aensemca aHanu3 passumus 2106016HOL 3KOHOMUKU C
M03UYUU (opmMuUposaHuUs npedcmasneHuli 0 ee aepeaayuu ¢ MOMOWbIO
KnacmepHo20 aHanu3a. BeiasneHo, Ymo 8 meyeHue 1995-2014 22. 8 mupe
o110 nopadka 20 cmpaH, BBI1 komopeix 8 cosokynHocmu paser 80% 2no-
6anbHoz0 BBI1. B coomeemcmeuu ¢ amumu OaHHbiMu AnoHus, CLUA, lep-
marus, Kumal u bpasuaus gopmuposanu A0po 2n106aabHOU IKOHOMUKU.
B daneHeliwem pe3ynsmamel KAGCMEPHO20 AHAAU3A 1M0380AUAU COeNamb
86/800bl, YMo 8 meveHue nepuoda HabaodeHus CoeduHeHHsle LLmamel u
Poccutickas ®edepayus ocmasanuce 0CHOBHLIMU UeHmpoudamu 2n06ase-
Holi akoHomuKu. Hecmompa Ha kpusuc 2008 e., uHmezpayus 2n06anbHol
3KOHOMUKU Mpodosxanacy, Haubosee owymumoli oHa bbina ¢ NO3UyUU
MoHemapHsIx nokasamenel. [ocnedyrowjue uccnedo8aHus 0oaxcHsl 6bimb
10CBAWEHbI U3Y4eHUI0 IKOHOMUYeCKOU MonumuKu, HanpasneHHol Kak Ha
8HyMpeHHee IKOHOMUYECKoe passumue, 8HeWHue C8A3U U (hopmuposaHue
27106a/16HOU 3KOHOMUYECKOU MOAUMUKU, MAK U HA GHA/IU3 SKOHOMUYECKUX
cen3eli Me#0y 8bIA8AEHHbIMU UeHMPoUdamu U Opy2umu CmpaHamu. 3mo
10MO3}cem MOHAMb MPUYUHbI CO8pemMeHHOl 2106a1bHOU IKOHOMUYECKOU UH-
mezpayuu u CrpozHo3uposams ee passumue 8 byoyuiem.
Kntouesbie cno8a: skoHomuyeckoe passumue, 2106016HAA IKOHOMUKG, 2710~
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linked by commonalities and complementarities” However,
despite the proved tight linkages between the economies
belonging to the same geographical region, nowadays the
geographical criterion in economic regionalization has less
importance than before. Thus, we could somehow accentu-
ate the last part of Porter’s definition stressing the intercon-
nectedness of economies [2].

Ye. A. Islankina et al. [3] in their turn make a step
ahead presenting theoretical grounds of internationaliza-
tion of regional clusters and stressing its importance for
increasing the efficiency of cluster activity in the inevitably
globalized world.
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urrent paper considers cluster in the proper mathe-

matic sense and a tool to analyze the structure of the

global economy and afterwards to enrich the inter-
nationalization phenomenon of clusters formed upon classic
conditions (production, value creation, institutions [4]).

The paper proceeds as follows.

First, from the whole dataset of countries we choose
twenty of those with the highest value of GDP for the last
available year (2015).

Then, we analyze the share of their GDP in the global
one for three specific years:

+ 1995 (as the year with more complete data for each
country and after collapse of USSR),

+ 2008 (as the year of global economic crisis)

+ 2014 (the last available year with complete data)
in order to derive the hypothesis on possible global econom-
ic centers/leaders.

Second, we include in our analysis main macroeconom-
ic indicators describing this set of countries, in particular:

+ CPI(2010 = 100) (as an indicator that not only mea-
sures inflation but consequently influences the prof-
itability of investments, investment climate in gen-
eral as well as movement of goods and services);

+ broad money (% of GDP) (as an indicator proven to
be highly related to economic growth);

+ employment in services (% of total employment)
(as a model for structural shifts in respective econ-
omies);

+ GDP growth (as an indicator that helps to evaluate

the general economic development).

The evaluation of those parameters will help to ana-
lyze the changes in the state of global economy better.

Third, on the basis of the available dataset obtained
during the previous steps and using clustering methods, we
derive the changes in the structure of global economy, ac-
cept or reject the hypothesis and draw conclusions for fu-
ture researchers.

As a clustering tool we use k-mean clustering. Using
this approach, general set of observations is divided into
several groups.

The most applied k-centroid technique is the k-means
(also HCM - hard c-means) algorithm (Mac-Queen, 1967)
[5], which analyzes the dataset with the aim to minimize the
objective function

k n
_ 2
Jres = 2 Xhard, in din-
h=1i=1

At the end, we will consider the set of groups in global
economy having highest potential for economic aggrega-
tion.

While analyzing the global GDP, one could find that
some countries have the highest values of this indicator. The
following table shows the share of the national GDP in the
global one (Table I1).

First of all, during the years under the consideration
the GDP of these 20 countries in aggregate amounted to
about 80% of the global GDP. While, taking into account
the regional criterion, Japan, United States, Germany, China
and Brazil (shaded in grey) seem to form the core of global
economy.

(1)

Table 1
The distribution of countries by their share in the global GDP

No. Country 1995 | 2008 | 2014 | 2015
1 Japan 17.7 8.0 6.2 5.9

2 | United States 24.8 232 22.1 243
3 | United Kingdom 43 45 3.8 39
4 | Saudi Arabia 0.5 0.8 1.0 0.9
5 Korea, Rep. 18 1.6 1.8 19

6 China 24 7.3 133 14.8
7 E:;i'far:ion 13 | 26 | 26 | 18
8 | Canada 2.0 24 23 2.1
9 | Turkey 0.5 1.2 1.0 1.0
10 | India 1.2 19 2.6 2.8
11 | Netherlands 14 15 1.1 1.0
12 | Germany 84 5.9 4.9 4.5
13 | ltaly 38 3.8 2.7 25
14 | Spain 2.0 2.6 1.8 1.6
15 | France 5.2 4.6 3.6 33
16 | Australia 1.2 1.7 1.9 1.8
17 | Mexico 1.1 17 1.7 15
18 | Indonesia 0.7 0.8 1.1 1.2
19 | Switzerland 1.1 0.9 0.9 0.9
20 | Brazil 2.5 2.7 3.1 24

Rest of the World | 16.1 204 20.6 20.0

Source: calculated by the author based on WDI [6]

Let’s analyze the available data more thoroughly (7a-
ble 2).

The results presented in Table 3 allow us to conclude
that even despite the crisis the deviation in the chosen mac-
ro-indicators diminishes from year to year, except for that of
broad money as % of GDP. China holds the position of the
leader in terms of the pace of economic growth.

The geometric representation of countries mapping
in Fig. 1 only supports this observation. It is clearly seen,
that with the time the “circles” of broad money as % of GDP,
GDP growth, % of employment in services (in total) become
smoother.

ow, let’s proceed to the third stage of the research
Nand cluster the global economy based on the cho-

sen indicators. The subsequent figures, thus, repre-
sent the change in the global economy clustering from 1995
to 2014.

Fig. 2 shows that in 1995 the global economy was
rather nonintegrated and there existed numerous economic
centers. The Russian Federation as a successor of the USSR
continued to stay aside from the seemingly interrelated USA
and Europe, as well as the Eastern part of our globe.

Respectively, Fig. 3 depicts the drastic changes in the
global economy related to the global economy crisis. Not
surprisingly the Western Hemisphere was tightly interrelat-
ed, while China showing positive economic growth opposed
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Table 2

The deviation of the main macro-economic indicators for the 20 largest economies

1995 2008 2014
max min stdev max min stdev max min stdev
CPI1(2010 =100),% 101.1 1,2 28.6 102.1 80.5 58 140.8 99.3 11.4
M* (% of GDP) 202.8 19,3 46.7 201.2 383 51.0 2374 39.5 61.1
Employment
in 3d sector
(% of total) 733 12,2 15.7 78.6 40.8 10.2 79.1 44.8 10.8
GDP growth,
% yoy 109 58 4.1 9.7 1.1 30 73 0.1 21
1995 2008 2014
max min max min max min
CPI1(2010 =100), % Japan Turkey Japan Indonesia Canada Switzerland
M* (% of GDP) Japan FeR du:rs;iir;n Japan Indonesia Japan Indonesia
Fnrgﬂzzrg;z?:% of total) China United States Indonesia Kilir;:ieodm Indonesia
GDP growth, % yoy China Mexico China Japan China Italy
Source: calculated by the author based on WDI [6].
Note: M* - broad money, stdev - standard deviation.
the general situation being the centroid for other big Eastern Table 3
economies like those of Ir}dia and ]apag. ’ ’ The centroids of the global economy
Our cluster analysis ends up with consideration of
the global economy in 2014. Fig. 4 shows that the progress 1995 2008 2014
in the economic integration persists and we could observe | Germany Russian Federation | United Kingdom
more linkages between the countries with respectively more United Kingdom India Russian Federation
centroids. Partly this could be attributed to the continuing ) )
financial integration, which severely influences the scope United States Japan Braz
and depth of economic interrelations [7]. Russian Federation | China China
For example, if we exclude from our consideration the | Indonesia United States Germany
GDP growth, which could accentuate the degree of the real India United States
sector cooperation, we get Fig. 5. This Figure, on the contrast Japan
to the previous one constructed also for 2014, represents T
Saudi Arabia

the global economy as a purely polycentric world with three
main centroids — the Russian Federation, United States and
China. This is only proved by various observations of global
economy functioning [8].

ummarizing the above, we can see that the repre-

sented dendrogrammes demonstrate that a significant

centralization of the global economy had place during
1995-2014. More relative similarities between the countries
under consideration appeared even despite (or even may be
due to) the crisis. The specific centroids are mentioned in
Table 3.

One could mention that regardless the year, the Unit-
ed States and the Russian Federation remained the centroids
of the global economy.

CONCLUSIONS

The analysis conducted in the paper allows us to come
to the following conclusions:
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+ during the period under consideration (1995-
2014) the GDP of these 20 countries in aggregate
amounted to about 80 % of the global GDP. Taking
into account the regional criterion, Japan, United
States, Germany, China and Brazil seem to form
the core of the global economy;

+ the deviation in the chosen macro-indicators (CPI,
GDO growth, broad money as share of GDP, % of
employment in the third sector) diminishes from
year to year, despite that of broad money as % of
GDP. China holds the position of the leader in
terms of the pace of economic growth;

+ according to the cluster analysis results, in 1995
the global economy was rather nonintegrated, and
there existed numerous economic centers. The
Russian Federation as a successor of the USSR
continued to stay aside from the seemingly inter-
related USA and Europe, as well as the Eastern part
of our globe;
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Fig. 1. The mapping of the 20 largest world economies

Source: constructed by the author based on WDI [6].
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Fig. 2. The dendrogramme of the global economy clustering for 1995

Source: estimated* by the author based on WDI [6].

Note: * - the number by the arrow represents the tightness of the linkage between the countries (varies from 0 to 100, were 100 is the maximum

value).
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Fig. 3. The dendrogramme of the global economy clustering for 2008
Source: estimated by the author based on WDI [6].
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Fig. 4. The dendrogramme of the global economy clustering for 2014 (including the GDP growth as a clustering criterion)
Source: estimated by the author based on WDI [6].

+ in 2008 the drastic changes in the global economy + in 2014, six years after the global economic crisis

related to the global economic crisis occurred. began, the progress in the economic integration
persists and more linkages between the countries
with respectively more centroids are observed.
Partly this could be attributed to the continuing
financial integration, which severely influences the

While the economies of the Western Hemisphere
were tightly interrelated and damaged by the crisis,
while China showing positive economic growth

opposed the general situation being the centroid scope and depth of economic interrelations.
for other big Eastern economies like those of India + if we exclude from our consideration the GDP
and Japan; growth, which could accentuate the degree of the
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Fig. 5. The dendrogramme of the global economy clustering for 2014 (excluding the GDP growth as a clustering criterion)

Source: estimated by the author based on WDI [6].

real sector cooperation, the global economy will
be represented as a purely polycentric world with
three main centroids — Russian Federation, United
States and China.
The results obtained and some other considerations
permit to derive a hypothesis that could be used in the fur-
ther researches.

hus, the main economic policies regarding internal
economic development and international relation-
ships, and global economic policies of global cen-
troids should be analyzed as well as the economic linkages
between centroids and other countries. This will help both
to determine the reasons of modern global economic inte-
gration and to predict its evolution in future. L
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