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USING THE CLUSTER ANALYSIS IN SOCIO-GEOGRAPHICAL
RESEARCHES

Barskij Ju., Fiesiuk W., Pogriebskij T., Gotub G. Wykorzystanie analizy klastrowej w badaniach spoteczno-geogra-
ficznych. Artykul przedstawia mozliwosci wykorzystania metod matematyczno-statystycznych w geografii spotecznej.
Omoéwiono istote jednej z tradycyjnych metod wielostopniowej klasyfikacji hierarchicznej — analizy klastrowej. Stwier-
dzono, ze wspomniana metoda nalezy do metod statystycznych, poniewaz jej stosowanie opiera sie na wykorzystaniu
danych empirycznych, ktére sa zasadniczo wielkosciami przypadkowymi. Jako przyktad podano grupowanie geosy-
stemow spotecznych obwodu wolyniskiego wg wskaznikow rozwoju systemu ochrony zdrowia.

Bapcxuit 1O., ®eciok B., Tlorpe6eknit T., T'oay6 I'. Micmoabp3oBaHMe KaacTepHOIO aHaAu3a B COIMaabHO-Teorpadpu-
YeCKNX MccAeAOBaHMX. B craThe paccMaTpuBaioTCa OCOOEHHOCTH VICIOAB30BaHMSA MaTeMaTMKO-CTaTHCTIYeCKIX MeTO-
AoB B oO1mecTBeHHOM reorpaduu. Packprita cyImHOCTh O4HOTO M3 TPaAUIIMOHHBIX METOAOB MepapXMyecKoil MHOIOIIa-
roBoi KAaccupuKalmuy — KAacTep-aHaAu3a. ¥ CTaHOBAEHO, YTO YKa3aHHbBIN MeTO/, OTHOCUTCA K IPYIIIIe CTaTUCTUYeCKUX
MeTOJ0B, ITOCKOABKY €ro IIprMeHeHue 6a3upyeTcs Ha MCIIOAb30BaHU DMIIMPUIECKUX XapaKTePUCTUK, KOTOPbIe IIPIH-
LUIINAABHO SABASAIOTCA CAY4YaiiHBIMM BeAWdMHaMu. /As IpuMepa IpuBejeHO IPYIIIMpoBaHNe colyoreocucreM BoabHc-
KOV 004aCTH 110 IOKa3aTeAsIM Pa3BUTHA CUCTEMBI 34PaBOOXPaHeHILs.
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Abstract the state of development, is seen as a statistical sam-
ple collection, and statistical models make it possible
to obtain information about the parameters of the
sample. In addition, mathematical and statistical me-
thods used for the processing of input data at the sta-
ge of working database.

One of the traditional methods of multi-hierarchi-
cal classification is cluster analysis. It can also be attri-

The article deals with the peculiarities of using mathema-
tical and statistical methods in human geography. The
essence of one of the traditional methods of multi-hie-
rarchical classification — cluster analysis is disclosed.
Established that this method belongs to a group of sta-
tistical methods, since its application is based on the use
of empirical characteristics that are essentially random

variables. For example, is given the grouping of socio- buted to statistical methods, since its application is
geosystems of Volyn region in terms of health care sy- based on the use of empirical characteristics that are
stem development. essentially random variables. Cluster analysis is used

in the presence of the multidimensional sets of sta-
INTRODUCTION tistical indicators, its essence is to bring them into

groups (clusters) on the basis of the minimum distance
Mathematical and statistical methods used to build in the multidimensional features space. Depending
statistical models of random variables of different di- on the number of objects clustering and grouping are
mension (from one-dimensional to multidimensio- performed successively in steps so that the last step
nal). This set of statistical parameters characterizing in a common group got all the facilities. In the first
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steps of the classification formed the most homoge-
neous groups of objects that have the greatest simi-
larity. At the end of the procedure are heterogene-
ous group. The result of cluster analysis is multile-
vel hierarchical classification that reflects the most
significant features of the relationship between objects
(POGREBSKYI, 2014).

RESEARCH METHODOLOGY

Nowadays human geography is rapidly progress
through the use of methods of formal logic and mo-
deling. Today accumulated vast experience in the use
of quantitative methods in geography, covered in
thousands of scholarly monographs, articles and edu-
cational publications, developed own approaches of
modeling social and geographical processes and phe-
nomena. The method of component analysis is no ex-
ception. Application of this method in the social-geo-
graphy can be seen in the works of O. Shabliy (IITA-
B/, 1994), K. Mezentsev (ME3EHLIEB, 2004), K. Nie-
mets (HeMELR, 2005), K. Niemets and L. Niemets (He-
MELB K. A., HeEMELL A. M., 2013), Yu. Yakovleva
(sIxoBA€EBA, 2014) and others.

MAIN MATERIAL

Cluster analysis — a method of finding clusters is ho-
mogeneous groups that are formed by the aggregate
distribution facilities in multidimensional features
space, each characterized by a set of k-signs. This ty-
pe of analysis is one of the association and reduced to
the conditions clusters slightest variance in perfor-
mance groups and the largest variance between
groups. In this case, you should use centroid agglo-
merative method to combine objects of study in clus-
ters on the basis of a minimum distance between them.
As the distance factor used Euclidean distance, which
is the geometric distance in the multidimensional fea-
tures space and is given by:

where X, Xi — coordinates of the cluster centers or
facilities;
n — the number of coordinates (dimension of vast).

The essence of cluster analysis is that between
objects in multidimensional features vast formed by
coordinates — quantitative indicators that describe the
state of social progress determined "distance" which
is interpreted as the degree of proximity or remote-

ness of the regions (districts) (similarities or differen-
ces between regions (areas) for the data). In the first
stage of cluster analysis formed clusters with the grea-
test similarity (smallest distance) objects. The next step
of grouping are determined by the "distance" between
these clusters and clustering procedure is repeated
with the release of new, larger clusters. Further growth
of clusters of similarity measure objects decreases. At
the last stage all objects are combined into one cluster.
Thus performed hierarchical classification of objects.
The result is graph of cluster analysis, which clearly
reflects the multi-level classification of objects (He-
MEILTB, 2005).

For example, we grouping the sociogeosystems
of Volyn region in terms of health care system deve-
lopment. For grouping the sociogeosystems of Volyn
region in terms of health care system development
were selected 110 parameters in 2014. The resulting
of calculation data visualized as a graph (fig. 1).

As mentioned above, main feature of cluster ana-
lysis method is that with each successive step of ana-
lysis formed clusters that unite together less similar
objects of classification. In other words, the groups
that are received on the first and on the second step of
the analysis, can really be considered as a homogene-
ous, combining similar objects. With the consolidation
of similar groups in larger clusters its uniformity re-
cent decreases. Due to this feature of cluster analysis,
it is advisable to pay attention to the composition of
the primary groups, because it is clear that at this le-
vel clustering of sociogeosystems best manifested their
differentiation and grouping (HEMELb, 2012).

The dendrogram in fig. 1 shows that in 2014 socio-
geosystems of Volyn region formed 9 homogeneous
groups which are divided into two groups that are si-
gnificantly differ one from another. One of them in-
cludes Kivertsi district, Shatsk district, Lokachi district,
Manevychi district, Rozhysche district, Vladimir-Vo-
lynskiy district, Starovyzhivka district and Turiysk
district. The second group comprises Lyubeshiv dis-
trict, Ratne district, Kovel district, Lyuboml district,
Lutsk district, Ivanichi district, Kamin-Kashirsky dis-
trict, Gorokhiv district and the city of Lutsk, which we
researched along with districts. It should be noted
that the first generic group is more uniform in com-
position than the second. It includes three homoge-
neous clusters. The first combines Kivertsi district,
Shatsk district and Lokachi district; second — Manevy-
chi district and Rozhysche district; third — Vladimir-
Volynskiy district, Starovyzhivka district and Turiysk
district. The second generic group is less homogene-
ous. It includes the same number of sociogeosystems
as the first group, but combines them up in six pri-
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Fig. 1. Grouping of the sociogeosystems of Volyn region in terms of health care system development, 2014 (calculated
and constructed by the authors)
Rys. 1. Grupowanie geosystemow spotecznych obwodu wotynskiego wg poziomu rozwoju systemu ochrony zdrowia w
roku 2014 (opracowanie autorskie)
Puc. 1. T'pynnuposka cormoreocucreM BoabiHckoit 06.4acTi ITO yPOBHIO Pa3BUTHS CUCTeMBI 3apaBooxpanenns, 2014

(BBIYMCAEHO ¥ TIOCTPOEHO aBTOPaMI)

mary clusters. The first involves Lyubeshiv district
and Ratne district; second — Kovel district and Lyu-
boml district; third — Ivanichi district and Kamin-
Kashirsky district. Lutsk district, Gorokhiv district
and the city of Lutsk are not associated with other
sociogeosystems. In general, a set of sociogeosystems
in 2014 is characterized by a great diversity which can
be seen in fig. 2. This shows the different status and
trends of health care system development in the ad-
ministrative districts of Volyn region.

CONCLUSIONS AND PROSPECTS
FOR FURTHER RESEARCH

Geography, due to its integrative properties of con-
cepts and terminology, creating new images, ideas

about the world, which penetrate the methodology
and the domain of other sciences and promote their
development. This is especially true for the study of
objects for which are important spatial aspects. Field
mapping properties of objects which are specific for
geography, became more formalized and thus beca-
me the basis of modern high-tech computer techno-
logy. Nowadays cartographic models and works are
essential elements of any geographical research and
numerous reference books focused on ordinary users.
Thus, the study and improvement of methodological
possibilities of modern geography is an important re-
search task.

Cmamvs HANUCANA 6 PAMKAX N0020MOSKY SA6KY HA ZPAHI
Modyav XKara Morre (”Erasmus+ - Jean Monnet - Modules”).
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Fig. 2. Grouping of the sociogeosystems of Volyn region in terms of health care system development by the results
of cluster analysis, 2014 (calculated and constructed by the authors)
Rys. 2. Zgrupowanie geosystemow spotecznych obwodu wotynskiego wg poziomu rozwoju systemu ochrony zdrowia
na podstawie analizy klasterowej (opracowanie autorskie)
Puc. 2. I'pynmuposka cororeocucreM BoabIHCKOI 064aCTH IO YPOBHIO PasBUTHS CUCTeMBI 34PaBOOXpaHeHIs
IO pe3yabTaTaM KaacTep-aHaausa, 2014 (BbI4mcAeHO ¥ IOCTPOEHO aBTOpaMI)
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