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EDITORIAL

Vazeni Citatelia,

tretie Cislo vedeckého Casopisu Slovenska Statistika
a demografia je tradicne monotematické, snazime sa v fiom
prezentovat vybranu skupinu Statistickych metéd a postupov.
Vtomto Cisle nasSim (Citatelom predstavujeme vybrané
viacrozmerné metody a ich aplikicie. Viacrozmerné Statistické
metody su vhodné na analyzu zloZzitych javov. Prave zlozité javy
a procesy sa Vv objektivnej realite vyskytuju ovefa CastejSie ako
javy a procesy jednoduché. Zlozité javy a procesy dokazeme
merat a charakterizovat iba pomocou viacerych meratefnych
, ~ukazovatefov. Subory réznorodych ukazovatefov potom mozno
. % skumat len pomocou viacrozmernej analyzy, pri ktorej sa
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Doc. Ing. Iveta Stankovicovd, PhD. ViniV&jl:l pré-ve tieto metédy-

Pod pojmom metddy viacrozmernej analyzy rozumieme Siroky okruh postupov, ktoré
sa venuju viacrozmernym problémom z réznych hladisk. K najrozSirenejSim metédam
patri: viacrozmerna regresna analyza, kanonicka korelacna analyza, analyza hlavnych
komponentov, faktorova analyza, zhlukova analyza, diskriminacna analyza, viacrozmerné
Skalovanie, viackriterialne metédy hodnotenia ale aj iné. Jednotlivé metdédy netvoria
uzatvorené okruhy, ale sU neustdle obohacované o nové pristupy viacrozmerného
rieSenia a moznosti ich aplikacii v praxi.

Metody viacrozmernej Statistickej analyzy zaznamenali prudky rozvoj najmé
v poslednych desatroCiach, hoci ich korene siahaju uz do 2. polovice 19. storocia.
Stretavame sa s nimi prakticky vo v8etkych vednych odboroch, pocinajuc prirodnymi
a technickymi vedami a konciac spoloCenskymi vedami. NajCastejSie aplikacie tychto
metdd sa uskuto€nili v oblasti psychologie a sociolégie, mediciny, biolégie, v rdznych
populacnych a regionalnych analyzach. Az neskér sa viacrozmerné pristupy zacali
pouzivat aj v hospodarskej praxi.

Sucasna doba je charakteristicka expldziou dat, ktoré sa ukladaju v databazach. Tym
rastie aj vyznam ich spracovania pomocou metdd, ktoré dokazu z dat vytazit informacie.
Prave informéacie su potrebné na efektivne rozhodovanie a riadenie podniku i
spolo¢nosti. Vyznam viacrozmernych Statistickych metod preto rastie nielen vo vede, ale
aj pri riadeni procesov v podnikoch a v spolo¢nosti. Vhodné vyuzitie Statistickych metéd
a spravna interpretacia vysledkov ziskanych z analyz (dajov prispievaju k takym
rozhodnutiam, ktoré vyznamne Setria ¢as a finan¢né prostriedky.

Statistika ako veda sa rychlo rozvija a neustale ponutka nové metody. Viacrozmerné
Statistické metody maju Siroké uplatnenie v réznych oblastiach, avSak vyznaduju sa
vypoctovou naroCnostou, Cize ich aplikacia je nemyslitelnd bez vyuzitia vypoctovej
techniky. To sa na prvy pohlad javi ako prekazka ich SirSieho pouzivania. V kone¢nom
dosledku je to vSak jediny mozny spdsob, ako zabezpedit' Siroké a systematické vyuZitie
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tychto metdd v praxi. V su€asnosti je k dispozicii cely rad r6znych softvérovych néstrojov,
ktoré obsahuju Sirokd ponuku viacrozmernych metdd a neustale vznikaju nové.

Statistika ako vedna disciplina sa &leni na mnoho oblasti a ako sme uZ uviedli, jej
vyuzitie v praxi je Sirokospektralne. Aktualne C¢islo Casopisu Slovenska Statistika
a demografia sa zameriava len na vybrané viacrozmerné Statistické metody, ktoré boli
aplikované pri analyzach vybranych ekonomickych javov a problémov.

Prvy Clanok je rozsiahly a zaoberd sa v praxi €asto pouzivanymi viacrozmernymi
metdédami: analyza hlavnych komponentov, faktorovd analyza a zhlukova analyza.
Autorky opisuju teoretické principy a podmienky spravneho pouzitia tychto metdéd.
Teoreticky koncept sa potom nazorne aplikuje na hodnotenie a klasifikaciu 34 eurdpskych
krajin v oblasti ludského rozvoja. Pomocou faktorovej analyzy bol vytvoreny integralny
ukazovatel fudského rozvoja a na zaklade toho bolo zostavené poradie krajin. VSetky
vypocty sa uskutoc€nili v programovom systéme SAS Enterprise Guide (verzia 7.1).

Dalsi prispevok sa venuje problematike vyberu vysvetlujicich premennych
V klasifikacnych stromoch. Tymto nazvom je oznaCovana skupina metod, ktoré boli
navrhnuté na rieSenie klasifikacnych uloh s vysvetfovanou premennou kategoriadlneho
typu na zaklade hodnét vysvetlujucich pramennych. Obsah ¢lanku je ladeny teoreticky,
pretoze obsahuje mnoZstvo znamych aj menej znamych vzorcov na vypocet vyberovych
kritérii. V zavere autorka opisanu teériu aplikovala aj na ilustracny priklad. Vypocty boli
vykonané v programovom systéme IBM SPSS Decision Trees (verzia 26).

Treti ¢lanok sa zaobera jednoduchymi metddami viacrozmerného hodnotenia (metdda
poradi, bodovacia metéda a metdda vzdialenosti od fiktivneho objektu) a ich praktickou
aplikaciou pri analyze zadlzenosti doméacnosti vo vybranych krajinach EU. V prvej Casti
autorka opisuje princip metdod a v druhej Casti prezentuje aplikaciu tychto metdd
v priestorovej analyze dlhu domacnosti v krajinach, ktoré sa zuc€astnili v druhej vine
prieskumu o financovani a spotrebe domacnosti (HFCS). Vypocty sa takisto uskutonili
v programovom systéme SAS Enterprise Guide.

Posledny vedecky Clanok je venovany regresnej analyze a jej aplikaciam v oblasti
modelovania umrtnosti v Zivotnom poisteni. Modely imrtnosti su Statistické (stochastické)
modely, pre ktoré je potrebné odhadnut parametre regresnej funkcie. Parametre
vybranych regresnych modelov umrtnosti boli odhadované iteraénymi metédami
nelineéarnej regresnej analyzy v softvéri SAS Enterprise Guide.

VSetky vedecké cClanky pre toto Cislo Casopisu napisali zeny, ktoré patria medzi
erudované vedecko-pedagogické pracovniCky renomovanych slovenskych a Ceskych
univerzit. Vo svojej vyskumnej c&innosti a pedagogickom procese vyuZivaju rbézne
Statistické a analytické softvéry alebo aj programovacie jazyky, bez ktorych by bola
aplikacia viacrozmernych Statistickych metdd na velkych databazach udajov
nepredstavitelna a neuskutoCnitelna. V predkladanych d&lankoch metodicky opisali
a ukazali, ako treba v praxi pristupovat k hodnoteniu zlozitych javov. Casto sa na to
vyuzivaju viacrozmerné metody a postupy, ktoré pri dodrzani podmienok ich pouzitia
prinasaju nové, uzito¢né, logické a interpretovatelné vysledky. V pripade ich nedodrzania,
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vysledky mozu byt skreslené, nelogické az nespravne. Preto je potrebné a dblezité
v analytickej praxi ako prvy krok uskutoCnit prieskum vstupnych udajov a overit
podmienky pouzitia metdd, ktoré planujeme vyuzit v naSej analyze.

Verime, Ze vedecké Clanky a dalSie prispevky publikované v Cisle 3/2020 Slovenskej
Statistiky a demografie budu pre naSich Citatelov obohacujuce a podnetné. Tym, ktori sa
zaujimaju o iné oblasti Statistiky, odporu¢am do pozornosti vedecké ¢lanky z niektorych
minulych, ale perspektivne aj buducich €isel nasho ¢asopisu.

Doc. Ing. Iveta STANKOVICOVA, PhD.

Autorka pdsobi na Fakulte managementu Univerzity Komenského v Bratislave. Je ¢lenka redakcnej rady
Casopisu Slovenska Statistika a demografia a bola gestorkou pripravy monotematického ¢Eisla 3/2020.
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EDITORIAL
Dear readers,

the third issue of the scientific Journal Slovak Statistics and Demography is traditionally
monothematic, where we always try to present a selected group of statistical methods and
procedures. In this issue, we present our readers with selected multidimensional methods
and their applications. Multivariate statistical methods are suitable for the analysis of
complex phenomena. It is the complex phenomena and processes that occur in objective
reality much more frequently than simple phenomena and processes. We can measure
and characterize complex phenomena and processes only with the help of several
measurable indicators. Sets of diverse indicators can then only be examined using
multivariate analysis, with the use of these methods.

By the methods of multivariate analysis we shall mean a wide range of procedures
addressing multidimensional problems from different perspectives. The most common
methods include: multidimensional regression analysis, canonical correlation analysis,
principal components analysis, factor analysis, cluster analysis, discriminant analysis,
multidimensional scaling, multicriteria evaluation methods, and others as well. The
individual methods do not form closed circuits, but are constantly enriched with new
approaches of multidimensional solutions and the possibility of their application in
practice.

The methods of multivariate statistical analysis have developed rapidly, especially in
recent decades, although their roots go back to the second half of the 19th century. We
come across with them practically in all scientific disciplines, from natural and technical
sciences to social sciences. These methods were the most frequently used in the field of
psychology and sociology, medicine, biology, in various population and regional analyses.
Only later the multidimensional approaches started to be used in the economic practice.

The current period is characterized by the explosion of data which are stored in
databases. This also increases the importance of their processing, using methods
enabling to extract information from the data. It is the information that is necessary for the
effective decision-making and management of a company or a society. Therefore the
importance of multidimensional statistical methods is growing not only in science, but also
in process management in companies and in a society. The appropriate use of statistical
methods and the correct interpretation of results obtained from data analyses contribute
to a decisions that significantly save time and financial resources.

Statistics as a science is evolving rapidly and constantly offering new methods.
Multivariate statistical methods have a wide range of application in various fields, but they
are characterized by computational complexity, thus their application is unthinkable
without the use of computational technology. At first glance, this seems to be an obstacle
in their wider use. However, ultimately, this is the only possible way to ensure the wide
and systematic use of these methods in practice. There are currently a number of different
software tools available that include a wide range of multivariate methods and are
constantly evolving.
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Statistics as a scientific discipline is divided into many areas and, as we have already
mentioned, it has a large-scale use in practice. The current issue of the Journal Slovak
Statistics and Demography focuses only on selected multidimensional statistical methods
that have been applied in the analysis of selected economic phenomena and problems.

The first article is extensive and focuses on the multidimensional methods frequently
used in practice: principal component analysis, factor analysis and cluster analysis. The
authors describe the theoretical principles and conditions of the correct use of these
methods. The theoretical concept is then clearly applied to the evaluation and
classification of 34 European countries in the field of human development. Using factor
analysis, an integral indicator of human development was created, on the basis of which,
the ranking of countries was compiled. All calculations are performed in the SAS
Enterprise Guide software (version 7.1).

Another article deals with the issue of selecting explanatory variables in classification
trees. This name refers to a group of methods that have been designed to solve
classification problems with an explanatory variable of the categorical type, based on the
values of the explanatory variables. The content of the article is theoretical, because it
contains a number of known and less known formulae for calculating selection criteria. In
the end, the author applied the described theory to an illustrative example. The
calculations were performed on the IBM SPSS Decision Trees software (version 26).

The third article deals with simple methods of multidimensional evaluation (order
method, scoring method and method of distance from a fictitious object) and their practical
application in the analysis of household indebtedness in selected EU countries. In the first
part, the author describes the principle of the methods and in the second part presents
the application of these methods in the spatial analysis of household debt in countries
participating in the second wave of the Survey on household finance and consumption
(HFCS). The calculations are also performed in the SAS Enterprise Guide software.

The last scientific article is devoted to the regression analysis and its applications in the
field of modelling mortality in life insurance. Mortality models are statistical (stochastic)
models for which it is necessary to estimate the parameters of the regression function.
The parameters of selected regression models of mortality were estimated by iterative
methods of nonlinear regression analysis in the SAS Enterprise Guide software.

All scientific articles for this issue of the journal were written by women who are
members of the erudite scientific and pedagogical staff of the prestigious Slovak and
Czech universities. In their research activities and pedagogical process, they use various
statistical and analytical software, or even programming languages, without which the
application of multidimensional statistical methods on large data databases would be
unimaginable and unfeasible. In the presented articles, they methodically described and
showed how to evaluate the complex phenomena in practice. To this end,
multidimensional methods and procedures are often used, which under the conditions of
their use bring new, useful, logical and interpretable results. In the event of non-
compliance, these results can be skewed, illogical or incorrect results. Therefore, it is
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necessary and important in the analytical practice as a first step to conduct a survey of
input data and verify the conditions of using the methods planned to use in our analysis.

We believe that the scientific articles and other contributions published in the issue
3/2020 of Slovak Statistics and Demography will be enriching and stimulating for our
readers. | commend to those who are interested in other areas of statistics, the scientific
articles from some of the past, but also future issues of our journal.

Doc. Ing. lveta STANKOVICOVA, PhD.

The author works at the Faculty of Management of Comenius University in Bratislava. She is a member of
the Editorial Board of the Journal Slovak Statistics and Demography and was responsible for the preparation
of the monothematic issue 3/2020.
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