ISSN 1993-0259 (Print). ISSN 2219-4649 (Online) Economic Analysis, Volume 33. No. 4. 2023.
WWW. econa.org.ua

MATEMATUYHI METOAU, MOZAENI TA IHOOPMALLIAHI TEXHONOTIT B
EKOHOMIU|I

DOI: https://doi.org/10.35774/econa2023.04.090  JEL classification: C10, J24, 015
UDC: 330.3:331

Olena TROFYMENKO

Doctor of Economic Sciences,

Professor,

Professor of the Department of Economic Cybernetics,

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Ukraine

E-mail: 0.0.trofymenko@gmail.com

ORCID ID: 0000-0002-2339-0377

ResearcherID: ABC-8040-2021

Scopus ID: 57223939703

Zhanna CHERNOUSOVA

Candidate of physical and mathematical sciences,

Associate Professor,

Associate Professor of the Department of Economic Cybernetics,

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Ukraine
E-mail: zh.chernousova@gmail.com

https://orcid.org/0000-0003-0769-9048

Yaroslav SHMALII
National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Ukraine
E-mail: esmirnov067 @gmail.com

THE USE OF TAXONOMIC ANALYSIS FOR THE PURPOSES OF HR
ANALYTICS

Abstract

The article is devoted to the study of the effectiveness of an enterprise’s HR strategy, taking into
consideration the conditions of digitalization by applying taxonomic analysis as a component of HR
analytics. The research is based on the HR concept of a new type according to the maturity model of HR-
analytics, which determines the directions of support for systematic analytics and the implementation of its
goals regarding the basis for making effective management decisions. The directions of applying taxonomic
analysis in various areas are analyzed, in particular, to determine the level of solvency, to assess a
company's development strategy, to study the effectiveness of management of the economic potential of
enterprises, to assess the ability of an enterprise to implement an innovative strategy, etc. The expediency
of implementing the taxonomic analysis method in the field of HR analytics, taking into account
digitalization factors and HR metrics, is substantiated. Nine indicators are chosen for the calculation of the
taxonomic indicator, namely: an ICTS subindex of the Global Innovation Index and investments in software
and databases in Ukraine, which made it possible to take into account the external factors of digitization;
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return on capital as an internal factor in digitalization; the staff turnover ratio, the level of working time
loss, the average length of service, the average salary at the enterprise, profit per employee. According to
the methodology, the researched indicators of the effectiveness of the HR strategy in the conditions of
digitalization are divided into stimulators and destimulators. A graphic representation of the dynamics of
the taxonomic indicator of the HR strategy effectiveness is given for the period from 2013 to 2022. It is
recommended to implement targeted approaches to building a road map of HR digitalization, which will
increase the efficiency of personnel management processes.

Keywords: HR analytics; digitalization; HR strategy; taxonomic analysis.

Introduction

In the conditions of the development of
digitalization, the formation of Industry 4.0, 5.0,
approaches to business process management, in
particular, to personnel management, are
changing. Thus, one of the modern concepts is
the idea of Smart Human Resources 4.0 (SHR 4.0),
which is a component of Industry 4.0. It is
characterized by the use of digital technologies,
the Internet of Things, big data, analytics and
artificial intelligence, high-speed computing
systems in personnel management. This
determines the evolution of approaches to
ensuring personnel management, in particular,
the need to implement HR analytics to make
effective decisions on devising an HR strategy.
For instance, the maturity model of HR analytics,
developed by Dirk Jonker, an expert in the field of
personnel analytics and the founder of the
Crunchr company, provides for the following
stages of analytics development: 1) tactical HR,
which involves the use of situational reporting; 2)
operational HR, which involves the
implementation of systematic reporting; 3)
strategic  HR, which  presupposes the
implementation of situational analytics; 4) HR of
a new type, which involves the introduction of
systematic analytics with a combination of a
commercial approach to strategic decision-
making, which will assist in keeping the direction
of the functional HR strategy to ensure the
profitability of an enterprise in general. That is
why this study is based on the HR concept of a
new type, and determines the directions for
supporting systematic analytics and
implementing its goals to help make effective
management decisions. It is proposed to
implement the method of taxonomic analysis to
identify the effectiveness of a company's HR
strategy based on HR metrics, as well as internal

and external digitalization factors that positively
affect the development of the company's HR
analytics.

The method of taxonomic analysis for the
purposes of economic research has been used in
many works of Ukrainian researchers. For
example, in his work [1] Pliuta V. noted that due
to the fact that most economic phenomena are
characterized by a multitude of different signs,
the application of traditional methods becomes
impossible, and then the taxonomy method is
proposed. Sablina N. V. and Telychko V. A. used
the taxonomy method to analyze the enterprise’s
internal resources [2]. Ivakhnenko I. S. in his work
[3] proposed using the taxonomy method to
determine the level of solvency of an enterprise.
The scientific and methodological approach to
the taxonomic assessment of the development
strategy of alternative energy enterprises was
developed by Klymchuk S. A. in [4]. Syrvetnyk-
Tsarii V. V. and Duliaba N. I. [5] studied the use of
taxonomic analysis for assessing the effectiveness
of management of the economic potential of
consumer cooperative trade enterprises. In his
scientific article [6], Mykhailyk O. M. employed
the taxonomy method to analyze the dynamics of
a construction company’s performance indicators
and indicators characterizing the structure of its
capital. The ability of enterprises to implement an
innovative development strategy was assessed
through the taxonomy method by Chaikovskyi Ye.
0. in his work [7].

The taxonomy method for analyzing banks’
financial security was applied by Davydenko D. A.
in [8]. The work [9] described the financial
potential of an enterprise's development on the
basis of taxonomic analysis. Ivanova N.S.
evaluated the ranking of types of economic
activity of Ukraine with the help of taxonomic
analysis [10]. Naumova M. A. and Liubinchak K. R.
[11] conducted a taxonomic analysis of the state
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of the labor market in the regions of Ukraine. The
taxonomy method was applied to estimate the
level of protection of intellectual capital of
industrial enterprises in the scientific article by
Kozhushko O. [12]. In her work, Hrynkevich S. S.
[13] presented an algorithm for the taxonomic
analysis of the development of human capital.
Rubezhanska V. O. established that the most
optimal and expedient way to investigate the
indicators of regional labor markets is to use the
taxonomic method [14]. In her paper [15],
Bolotova 0.0. proposed a methodological
approach at enterprises, which helps reduce a
number of indicators to one, give an
unambiguous assessment of the situation, and
make a decision on a personnel policy by
analyzing several quantitative assessments of its
components. Therefore, as can be seen from the
analysis of papers, the method of taxonomic
analysis is widely used in the field of human
capital management. However, taking into
account the modern conditions of digitalization
and the need to improve HR processes and HR
strategies, the indicators that reflect external and
internal factors in enterprise digitalization need
to be updated and this will allow for a more
objective analysis of the effectiveness of an
enterprise's HR strategy.

Presentation of the main research material

For the taxonomic analysis of the
effectiveness of the HR strategy, we have used
the data of the investigated enterprise for the
period from 2013 to 2022. In order to ensure the
confidentiality of the data of the commercial
enterprise and keep commercial secrets, this
enterprise  was marked ‘the investigated
enterprise’. At the first stage, 9 indicators were
chosen for making calculations. Those indicators
characterize the factors in digitalization of the
external and internal environment of the
enterprise under study. For instance, for
analyzing the external factors in digitalization, the

following indicators were selected: an ICTS
indicator - a sub-index of the Global Innovation
Index, which made it possible to take account of
the development of information and
communication  technologies in  Ukraine;
investments in software and databases in
Ukraine. Such indicators helped take into
consideration the conditions of digitalization at
the macroeconomic level. Among the factors of
the internal environment that determine the
effectiveness of the HR strategy in the conditions
of digitalization, there are such HR metrics as the
staff turnover ratio, the level of loss of working
time, the average length of service, the average
salary at the enterprise, the profit per employee,
as well as the indicator of the effectiveness of the
fixed assets use - return on assets, as a factor that
made it possible to take into account the level of
using information technologies at enterprises.

At the second stage, the values of the
elements of the observation matrix were
standardized. For this, the average value for each
indicator was determined.

The indicators were standardized according to
the formula:

D; = (1)

I | &2

where S; is the value of the i-th indicator
(index);

S is the average value for each indicator
(index).

The standardized data are summarized in
Table 3.

According to the methodology, it is necessary
to determine the vector standard; for this, the
indicators were divided into positive and negative
factors. The elements of this vector are
determined using coordinates and are formed
based on the values of the indicators according to
formula 2:

{Soi = sij (stimulator) Sy; = s;; (destimulator) (2)

Therefore, the vector-standard has the

following form

R=(1,85;1,85;1,78;0,39;0,67;1,41;1,41;1,87;1,93)

where : S1, Sy, Ss, Se, S7, Ss, So — stimulator (+);
S4, Ss — destimulator (-).

92



ISSN 1993-0259 (Print). ISSN 2219-4649 (Online)

EKOHOMiYHMI aHani3. 2023 pik. Tom 33. Ne 4.
WWW.econa.org.ua

Table 1. Input data for analyzing the effectiveness of the HR strategy

Indicators/ Years
Period 2013 2014 2015 | 2016 2017 2018 2019 2020 2021 2022
Labor
productivity,
thous. hrn. 37,1 36,5 35,0 38,3 37,7 32,0 27,1 19,2 70,2 46,7
ICTS 35,8 36,3 36,5 35,7 37,6 38,5 37,4 36,3 35,6 74,9
Return on
assets, thous.
hrn. 1,20 1,117 1,085 | 1,160 1,099 1,200 1,033 0,706 1,380 2,166
Staff turnover
ratio, % 16,67 14,29 8,33 16,00 4,35 9,38 16,67 6,90 11,43 8,33
Level of loss of
working time,
% 1,21 0,81 1,21 1,62 1,21 1,21 1,62 1,21 0,81 1,21
Average
length of
service, years 8,0 8,5 7,0 9,0 10,0 11,0 9,5 12,0 10,0 14,0

Average salary

thous. hrn. 14,37 17,49 16,17 15,37 15,10 9,87 10,33 9,39
Profit per
employee,
thous. hrn 5,23 40,77 40,76 34,30 24,72 14,34 8,60 4,72
Investment in
software and

databases 3478 3207 4908 6316 8196 9476 10215 12411

12,08 19,69

43,39 15,24

16644 11568

Table 2. An average value for each indicator of the HR strategy effectiveness

Index (indicator of the economic security system), S; Average value (Scep)
Labor productivity, thous. hrn. 38,0
ICTS 40,5
Return on assets, thous. hrn. 1,2
Staff turnover ratio, % 11,2
Level of working time loss, % 1,2
Average length of service, years 9,9
Average salary 14,0
Profit per employee 23,2
Investments in software and databases 8642,0
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Table 3. Standardized indicators (indices) of the HR strategy effectiveness

Indices-indicators
/Standardised values S1 S2 S3 54 S5 S6 s7 S8 59
Dao13 098 | 0,88 | 0,99 1,48 1,00 | 0,81 1,03 0,23 | 0,40
D2014 096 | 0,90 | 0,92 1,27 | 0,67 | 0,86 1,25 1,76 | 0,37
D2o15 0,92 09 | 0,89 | 0,74 1,00 | 0,71 1,16 1,76 | 0,57
Dao16 1,01 0,88 | 0,96 1,42 1,33 | 091 1,10 1,48 | 0,73
Da017 0,99 0,93 0,9 | 0,39 1,00 1,01 1,08 1,07 | 0,95
Dao1s 0,84 | 0,95 099 | 0,83 1,00 1,11 | 0,71 | 0,62 1,10
D2o19 0,71 0,92 0,85 1,48 1,33 | 09 | 0,74 | 0,37 1,18
D2020 0,51 090 | 0,58 | 0,61 1,00 1,21 | 0,67 | 0,20 1,44
D2021 1,85 0,88 1,14 1,02 | 0,67 1,01 | 0,86 1,87 1,93
D202z 1,23 1,85 1,78 | 0,74 1,00 1,41 1,41 | 0,66 1,34

The 3rd stage is defining destimulators and stimulators

Table 4. Division of the investigated indicators (indices) of the HR strategy effectiveness into stimulators
and destimulators

Index (indicator of the HR-strategy effectiveness) Stimulator or destimulator
S1 Stimulator
52 Stimulator
S3 Stimulator
54 Destimulator
S5 Destimulator
S6 Stimulator
S7 Stimulator
58 Stimulator
S9 Stimulator

To determine the taxonomic indicator of the
effectiveness of HR strategies, the distance
between individual observations (periods) and

the vector-standard was calculated. The distance
between the point with the figure of 1 and the RO
point is calculated using the following formula:

%=ﬁ&

where Dj; is the standardized value of the j-th
indicator in the i period ;

Do is the standardized value of the i-th
indicator in the standard.

The obtained values of the distance between
the point with the figure of 1 and the RO point
were formed in Table 5.

Further, the obtained value of the distance is
the starting point for calculating the indicator of
the HR strategy efficiency.

The taxonomic indicator of the level of the HR
strategy effectiveness was determined according
to the formula:

Fi=1-v

(Dij — Dy;)? (3)

where: v is the deviation of the distance
between the point with the figure of 1 and Ry
from the value of the feature distance.

A number of other indicators must be
identified right before making calculations. To do
this, it is important to calculate the average
distance using the following formula:

1
Ey = ;Z;‘ﬁ; Eio

where: m is the number of periods;
Eio is the distance between the point with the
figure of 1 and the Ry point.

(4)
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Table 5. The value of the distance between the point with the figure of 1 and the RO point

The distance between the point with the figure of 1 and the RO point Value
Ezo013 3,03
Ez014 2,45
E2015 2,28
Ezo016 2,40
Ez017 2,08
E2018 2,37
Ezo019 2,85
E2020 2,81
E2021 1,49
Ez022 1,56

To calculate the average value of the square
root of the mean square of the difference
between the feature values, the following
formula is employed:

6= Go-E? @

where: Qo is the average value of the square
root of the mean square of the difference in the
values of the features.

Ey is the average distance

Let us determine the distance by the formula:
Eo=Eo+2Qvi= 2  (7;8)
— — 0

where: v; is the deviation of the distance
between the point with the figure of 1 and the Ry
point from the value of the distance of the
features;

Eo is the distance.

The calculated values of these indicators are
summarized in Table 6.

Table 6. Determination of the taxonomic indicator of the level of the HR strategy effectiveness (it is
necessary to take into account the value of additional indicators).

Indicator Value
Eo 2,33
Qo 0,49
Eo 3,31

Based on the calculations, the taxonomic
indicator of the HR strategy effectiveness was
identified (Fig. 1). High values of this indicator
suggest high values of stimulators in specific
years, and if the level of the indicator is low then
the values of stimulators are low too.

On the basis of the constructed taxonomic
indicator (Fig. 1), it is possible to see a complex
and synthetic characteristic of the values of the
features. For example, the lowest values of the
HR strategy effectiveness were observed in 2013
(0.08), in 2019 (0.14) and 2020 (0.15). In general,
the taxonomy coefficient of the investigated
enterprise is unstable during the analyzed

periods. The closer the indicator is to one, the
higher the effectiveness of the HR strategy is. In
2021, the indicator reached its highest value of
0.55, while in 2013, it was the lowest - 0.08. In
2021, the indicator reached its maximum value
due to the closer values of the features to the
standard, which indicates that the stimulators
generally increased that year.

In order to improve the effectiveness of the
HR strategy, it is important to introduce strategic
measures aimed at increasing the stimulator
indicators and reducing the destimulator
indicators. For this, in particular, it is vital to
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adopt targeted approaches to building the road
map of HR digitalization.

Conclusions

To ensure an effective HR strategy at the
enterprise, it is essential to take into account
external and internal factors influencing
management decisions, and implement HR
analytics, which is based on appropriate HR
metrics for analysis. In this study, the authors
calculated a taxonomic indicator that
characterizes the overall effectiveness of the

M InauenHHA F

F|

2013 2014 2015 2018

enterprise’s HR strategy, taking into account
internal factors that identify the efficiency of
strategic planning in the field of HR and contain
indicators of the security of digitalization
processes at both macro and micro levels.
Taxonomic analysis can be an additional method
for the analysis of HR metrics at the enterprise,
which will help determine the factors that need
to be strengthened and, in the future, this will
ensure the necessary strategic directions for their
growth.
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Figure 1. Dynamics of the taxonomic indicator of the level of
the HR strategy effectiveness for 2013-2022
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OneHa TpodUMEHKO, JOKTOP EKOHOMIYHUMX HayK, Npodecop, Npodecop Kadeapn eKOHOMIYHOT KibepHeTUKK, HalioHanbHWUIA TEXHIYHMI yHiBEPCUTET
YKpaiHu «KMIBCbKMI NONITEXHIYHMI IHCTUTYT imeHi Iropa CikopcbKoro», YKkpaiHa

¥aHHa YepHoycoBa, KaHAMAAT Gi3MKO-MaTEMATUUHUX HAYK, LOLLEHT, OLEHT Kadeapn eKOHOMIYHOI KibepHeTUKH,

HaujioHanbHWI TEXHIYHWUIA yHiIBepCUTET YKpaiHWN «KUIBCbKMUIA MONITEXHIYHMI IHCTUTYT imeHi Iropa CikopcbKoro», YKpaiHa

fipocnas Wmaniii, HauioHanbHWIA TEXHIYHWI yHiBepcuTeT YKpaiHU «KUIBCbKMI NONITEXHIYHWUIA IHCTUTYT iMeHi Iropsa CikopcbKoro», YkpaiHa

BUKOPUCTAHHA TAKCOHOMIYHOTO AHANI3Y ANA LINEA HR-AHANITUKU

AHoTauia

CTaTTa npucBaveHa AocnigKeHHo edekTuBHOCTi HR-cTpaterii nignpuemctsa 3 BpaxyBaHHAM yMOB LMbPOBI3aLii LWAAXOM 3acTocyBaHHA
TAKCOHOMIYHOrO aHanisy Ak cknagosoi HR-aHaniTMkK. [ocniaxkeHHs 6asyeTbea Ha KoHuenuii HR HoBoro Tuny BignosiaHo Ao mogeni 3pinocTi HR-
YNPaBAiHCbKUX pilleHb. [poaHani3oBaHO HaMPAMM 3aCTOCYBAHHA TAaKCOHOMIYHOTO aHanidy B Pi3HUX chepax, 30Kpema, A/1A BU3HAUYEHHA PiBHA
NNATOCMPOMOIKHOCTI, 41A OLiHKWM cTpaTerii po3BUTKY NIANPUEMCTBA, ANA AOCAIOKEHHA edEeKTUBHOCTI yNpaBAiHHA E€KOHOMIYHMM MOoTeHLia oM
nigNPUEMCTB, ANA OLHIOBAaHHA CNPOMOXHOCTI NiANPUEMCTBA peanidyBaTh iHHOBALiHY cTpaTerito Ta iH. BU3HauyeHO AoUiNbHICTb peanisauii metoay
TAaKCOHOMIYHOro aHanisy B coepi HR-aHaniTMkm 3 BpaxyBaHHAM ¢akTopiB umndposisalii Ta HR-meTpuK. Byno obpaHo aes’aTb iHAMKaTOpiB ANA
npoBeAeHHA PO3PaxXyHKY TAaKCOHOMIYHOTO MOKasHWKa, a came: cybiHaeKkc MobanbHoro iHHoBaujiiHOro iHaekcy ICTS Ta iHBecTWLii B nporpamHe
3abe3sneyeHHs Ta 6asn AaHWx B YKpaiHi, WO A03BO/MIMAN BPaxyBaTu 30BHIWHI dakTopu umdposisaLii; KaniTanosiggaya fK BHYTPIWHIK daKTop
undposizauii; KoediLieHT NAMHHOCTI, piBeHb BTPAT pobo4yoro yacy, cepeHili CTax, cepefHA 3apobiTHa niaTta Ha NigNPUEMCTBI, NPMBYTOK Ha OAHOTO
npauisHuKa B akocTi HR-meTpuK. BignosigHo Ao meTogonorii 34iicHEHO NoAiN AOCNIAKYBaHMX MOKA3HWKIB edeKkTmBHOCTI HR-cTpaTerii B ymoBax
undposizaLii Ha CTUMyNATOPU Ta AecTUMynaTopu. HaseseHo rpadiuHe 306parkeHHs AUHAMIKM TAaKCOHOMIYHOTO NMOKa3HWKa piBHA epekTuBHOCTI HR-
cTpateuii a nepiog 2013 — 2022 pp. PekomeHAOBaHO BMNPOBaAKYBATH LiNbOBI NiAXo4aM WonAo nobyaosu AOPOXKHbOI KapTu umndposisauii HR, wo
[,03BONNTb 36iNbWNTU eDEKTUBHICTb MPOLLECIB 3 YNPABAIHHA NEPCOHANOM.
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