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CEKIIA 9. Ilumanns menedrncmeHmy i mapkemunzy inancosozo cekmopy

VJIK 330.4
Maryna Leshchenko — PhD

Cherkasy State Technological University

MODERN CLUSTERING METHODS FOR ANALYSIS OF THE
GLOBAL INVESTMENT ENVIRONMENT' FACTORS

New trends of the modern world's development, one way or another, affect
changes in the global economy and international business. The investment
attractiveness issues of national economies deserve special attention, which can be
defined as a generalizing characteristic of the socio-economic development level,
political stability, environmental security, and other factors. High indicators of
Investment attractiveness are the main increasing factor of the competitiveness for most
countries in the global economic space and ensure high and sustainable rates of socio-
economic growth. The issues of studying the factors influencing the foreign direct
investment attraction in recipient countries remain relevant in modern researches. Main
indicators of the investment environment play an important role - as a combination of
economic, legal, social, socio-cultural, financial, natural resource, and other factors that
determine the degree of investment attractiveness for each national economy.

We propose to consider a taxonomically-reductive approach to analyze the
economic performance of FDI and the factors that shape the investment environment
in national economies. We propose to increase the macroeconomic indicators analysis
efficiency by creating clusters based on the taxonomically-reductive approach. It is
necessary to solve the following tasks: to form the vector of factors reflecting economic
indicators; to create a data dimensionality reduction method; to develop a data
clustering method; to conduct a numerical study of the proposed taxonomically-
reductive approach.

Existing clustering methods have one or more of the following disadvantages [1]:

— clusters cannot have different shapes and sizes;

— they have high computational complexity;

— they require setting the number of clusters;

— it is high sensitivity to noise and outliers;

— they require the definition of parameter values.

In this regard, it is relevant to create a clustering method that will eliminate these
disadvantages.

The foreign capital attracting to national economies is largely determined by
indicators and factors of investment attractiveness, which form a complex character of
a socio-economic object in many ways, reflecting the degree of investing for profit
expediency. We have formed the array of the investment attractiveness macroeconomic
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indicators of the national economies and determined it through the
attracting foreign direct investment indicators (incoming foreign direct
investment, net flows, per year, USD). This array includes such indicators: the gross
domestic product volume (GDP) per capita (per year, US dollars), inflation indicators
(according to the consumer price index, which reflects the annual percentage change
in the cost for the average consumer of purchasing a basket of goods and services, per
year, %), exports of goods and services indicators (total volume, per year, USD), labor
force indicators (labor force is people aged 15 years and older who provide labor for
the goods and services production, per year, number of people), income tax indicators
(income tax is the amount of income taxes paid by an enterprise, % of the enterprises'’
commercial profit in a country, per year). All indicators were formed for the 2010-2019
period.

Numerical research of the proposed approach was carried out using the scikit-
learn module. The Pandas module was used to fill in missing values through linear
interpolation, as well as for table data 1/0. The Worldbank database of economic
indicators that affect investment was used in the research [2]. The economic indicators
of 145 countries over 10 years have been used. The size of the original sample | was
1450. The number of features J was 5. The parameter n, which determines the learning
rate, was 100. The maximum number of iterations N was 300. The number of nearest
neighbors m was 0.31.

The proposed taxonomically-reductive approach allows improving the quality of
clustering due to:

— the clusters possibility having different shapes and sizes;

— computational complexity reduction;

— adaptive adjustment of the clusters’ number;

— reducing sensitivity to noise and outliers;

— parameter values automatic determination.

The proposed method makes it possible to expand the clustering methods scope
based on a centroid clustering combination with an adaptive clusters number and
nonlinear dimensionality reduction. This is confirmed by its adaptation for an
economic task and contributes to an efficiency increase of intelligent computer systems
for general and special purposes.
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