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Abstract. The purpose of the study is to substantiate the possibility of applying new
methodological approaches to assess the impact of significant indicators (factors) of labor
potential on the results of the enterprise by using methods of factor analysis and obtaining
bottlenecks for practical application of relevant management issues aimed at improving the
results of research enterprises. The mechanism of application of new methodical
approaches to determination of influence of internal indicators (factors) of development
of labor potential of the enterprise on the results of financial and economic activity of
enterprises by the use of special mathematical tool - methods of the factor analysis are
investigated. The choice of indicators that adequately reflect the forms of manifestation
of the essence of the studied phenomenon for such a factor analysis is an extremely
important problem.

Methodology. In our case, sixty-seven indicators characterizing their labor potential
were selected at three enterprises. Thirty-six of the most valuable of them were selected
due to the use of mathematical statistics, which served as input for factor analysis, as a
result of which the authors obtained a matrix of factor loadings of indicators
characterizing the labor potential of the studied enterprises. The practical significance of
the study is that, as a result, the most significant factors of influence were identified for
each of the studied enterprises. Taking into account these factors, it is possible to
effectively manage the development of labor potential of the enterprise in the direction of
improving the results of their financial and economic activities.
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of methods of factor analysis, matrix of factor loadings of labor potential indicators,
graphs of factor loadings, multiple regression equation.
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economy, education and science system, human capital, human potential.

MeToau4Hi miIX0AH 10 OLiHKYU BILIMBY NMOKA3HUKIB PO3BUTKY TPYA0OBOI0O
NMOTEHIIAJY Ha Pe3yJbTATH AiSlJIbHOCTI MiANPHUEMCTB

1
M.I. KoBaJb", K.€.H., JOLICHT,
B.JO. MeabHuk?, acmipaHT

Anomauin. Memoio Oocnioxcenns € OOTPYHTYBaHHS MOXKIIMBOCTI 3aCTOCYBAaHHS
HOBUX METOJMYHHX ITiIXO/IIB J0 OIIIHKH BIUTMBY ICTOTHUX MOKAa3HUKIB ((haKTOPiB) PO3BUTKY
TPYIOBOTO TMOTEHINATy Ha PE3yibTaTH AISUTBHOCTI MIAMPUEMCTBA MUIIXOM BUKOPHUCTAHHS
METO/1B (PaKTOPHOr'O aHaJI3y Ta OTPUMAHHS BY3bKHX MiCLb JUIS IPAKTUYHOIO 3aCTOCYBaHHS
BIATIOBIIHUX YIIPABIIHCHKUX MMUTAHb, CIPSIMOBAHMX HA MIBUILEHHS PE3YJIbTATIB AISTIbHOCTI
JOCIIPKYBAaHUX MIANPUEMCTB (MprOYyTKy). PO3KpUTO MeEXaHI3M 3aCcTOCYBaHHS HOBHUX
METOINYHUX MIIXOAIB 10 BU3HAUYEHHS BIUIMBY BHYTPIIIHIX TOKAa3HUKIB ((hakTOPIB) pO3BUTKY
TPYAOBOI0 MOTEHLIATY MIANPUEMCTBA HA Pe3yJIbTaTh (hiHAHCOBO-TOCHOAAPCHKOI AISIIBHOCTI
HIiAMPUEMCTB LUIIXOM BHUKOPUCTAHHS CHELIAIHOTO MaTEeMaTUYHOrO anapaTy — METOJIB
(paxropHOro aHanizy. st mpoBeieHHs TAKOro (PaKTOPHOT'O aHAITI3y HA/I3BUYaiHO BayKIIUBOIO
npo0IeMor0 € BUOIp MOKA3HUKIB, IO aJIEKBATHO BIJOOpakaroTh (DOPMU MPOSIBY CYTHOCTI
JOCHIJIKYBAHOTO SIBUIIIA.

Memooonoeis. Y HamoMy BUMAJIKy TO TPbOX MiANpUEMCTBaX Oynu BimiOpaHi 67
MOKA3HUKIB, 0 XapaKTePHU3YIOTh TPYJIOBUN TOTEHINAT 3a3HAYCHUX MMiIPUEMCTB. [3 HUX,
BHACIIZIOK 3aCTOCYBaHHSI IHCTPYMEHTApiI0 MaTeMaTHYHOI CTaTHCTHKHU Ta KOPEISIIHO-
perpeciiiHoro ananizy, Oyno BimiOpano 36 HaWOUIBII LIHHMX, SKI CIYTYBaJH BXIIHOIO
1HpopMaLiero a1 (PaKTOPHOrO aHajli3y, BHACIHIJOK SKOTO aBTOpaMH OyJji0 OTPHUMAaHO
MaTpUIIIO0 (PaKTOPHUX HABAHTAKEHb MOKA3HUKIB, 10 XapaKTEPU3YIOTh TPYAOBUI MOTEHLIIAI
JOCIIPKYBAaHUX MIANPUEMCTB. [Ipakmuune 3HaueHHs 00CTIONCEHHs NOAAE 8 MOMY, WO 8
pe3yabmami 1o KOXXKHOMY 13 JOCHIKYBaHUX MiIMTPUEMCTB OyJIM BU3HAUEH]1 HAHOLIBIII ICTOTHI
(baxTOpU BIUIMBY, BPaXOBYIOUH SIKI MOXKHA 3/11IMCHIOBATH €(PEKTUBHE YIPABIIHHS PO3BUTKOM
TPYAOBOIO MOTEHIIAy MIANPUEMCTB y HanpsiMi MIABUILEHHS PE3yJIbTaTiB iX (hiHAHCOBO-
TOCIOJIAPCHKOT JIISUTBHOCTI.

Knrowuosi cnosa: po3BUTOK TPYAOBOTO MOTEHINAY, METOIU (PAKTOPHOTO aHami3y,
K1acudikaiis MeToiB (pakTOpHOTO aHaNMi3y, MAaTPHIS (DAKTOPHUX HABAHTAKEHb TTOKA3HUKIB
TPYIOBOTO TOTEHINaTy, Tpadu (aKTOPHUX HABAHTAXKEHb, PIBHSHHS OaratodakTopHOi

perpecii.
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1. Introduction. Modern trends in
the development of the Ukrainian
economy cause the need to in a new way
to perceive a set of resources that uses an
enterprise in its activities, including
human. Personnel management in
conditions of development of socio-
oriented society requires consideration,
along with the ability of employees to
work, also their socio-psychological
qualities, intellectual level, opportunities
for their innovation, transformation of
business processes in the direction of
digitalization, the activation of which
allows you to more fully realize. Labor
potential of the enterprise.

Formulation of the problem. In
the current market conditions of
management, the proper development of
labor potential, as a decisive
precondition for socio-economic
stabilization, becomes the basis for
ensuring the productivity of the national
economy. At the same time, there are a
complication of reproductive factors in
the state of labor potential, there are
negative trends in the structure of
employment and labor quality. In
addition, it should be objectively noted
that enterprises almost lost control over
the state of its labor potential and
processes of its formation and use. Thus,
the financial crisis, bankruptcy and
closure of a significant number of
enterprises, low wage levels determine
the general deterioration of the
professional qualification level of
employees, their moral, motivational
and creative potentials, which, in turn,
prevents the necessary restructuring and
introduction of the latest technologies,
and Also, an increase in the release of
competitive products by enterprises of
Ukraine.

All this requires urgent measures

ISSN 2522-9273; e-ISSN 2616-5236

in the field of development of labor
potential of enterprises aimed at
increasing the results of their activities,
which ultimately will promote the
improvement, stabilization and
development of enterprises of the
leading branches of the country's
economy.

2. Literature review. Currently, a
significant number of domestic and
foreign scholars and practitioners in the
field of development of labor potential of
enterprises highlight certain
transformational processes that are
currently taking place in the appropriate
environment, their problems. Among
them E. Vagney and M. Podkidchenko
(Vahyna and Podkydchenko, 1990), M.
Dziamulich  (Dziamulych, 2002), O.
Drebot (Drebot, 1999), A. Yegorshin
(Ehorshyn, 2001), V. Zwass (ZWASS,
1996), C. Winfield Treese, S. Stewart
Lawrence (Treese, Stewart Lawrence,
1998), O. Livargin and D. Kurt (Livargin
and Kurt, 2012), A. Yegorshin and L.
Palacter (Yehorshyn and Maliarets, 1999),
V. Smolyuk (Smolyuk, 2008) and others.

3. Methods. To detect the influence
of internal factors of development of labor
potential for the results of financial and
economic activity of three investigated
enterprises, a special mathematical
apparatus was used - methods of factor
analysis and tools of mathematical
statistics, in particular methods of
regression analysis. Based on the received
matrix of factor loads, in each of the
investigated  enterprises, the  most
significant factors of influence were
obtained, which allow to predict the results
of enterprises. Using the equation of
multifactor regression, the authors built the
corresponding regression model whose
quality was carried out with the help of
statistical criteria T - Student estimates, the
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F-criterion for the adequacy of the model
and multiple coefficients of the correction
and determination. The results of the
analysis allowed the authors to build
relevant graphs of the most significant
factor loads for each enterprise and a graph
of confirmation of the adequacy of the
model obtained.

4. Research objectives. The main
purpose of the study to assess the impact of
significant factors in the development of
labor potential on financial and economic
results of enterprises through the use of
factor analysis methods and special tools of
mathematical statistics, which allows to
identify the relevant "bottlenecks", which
can be applied to the relevant management
decisions aimed at increasing the results
the activities of investigated enterprises.

5. Results and discussions.

In the process of analyzing the
quantitative and qualitative part of the
development of labor potential and the
construction of a general integral indicator of
its assessment, certain conclusions regarding
its level of development can be made. But it
should be noted that conducting analysis by
the method of coefficients is complicated due
to the absence of forms of taking into account
relationships between individual coefficients,
their relative autonomy, differences in the
levels of critical values, non-manifestations,
multidirectional trends. In addition, the same
coefficients may be the effects of various
reasons that complicates the acquisition of
objective conclusions.

In order to determine and specify
measures in the process of managing the
development of labor potential of a particular
enterprise, in our opinion, it is necessary to
identify the most significant factors that
directly affect the results of its activities. The
direction of managers to the most significant
factors, modification of their values,
depending on a particular situation, will

increase the efficiency of labor potential
management as a whole. In order to
determine the most significant factors, it is
advisable to use methods of factor analysis, in
particular the method of regression analysis
for the study of sources of influence on the
effectiveness of the enterprise. These factors
are determined by the existence of relatively
established causal relationships, for example,
in the processes of functioning and
development of a business entity (Livargin
and Kurt, 2012). Such relatively established
links were called "internal hidden factors of
influence on the process of functioning and
development of the socio-economic system",
which in our case is an enterprise.

Considering the set of enterprises as a
holistic  socio-economic system, which
inherent in the internal features, with the help
of a factor analysis, can determine the regular
typical combinations of values of directly
measured features that are most commonly
found.

Obtained as a result of analysis
Internal factors have a property to
significantly reduce information, maintaining
its value. In practice, the indicators describing
the labor potential of the enterprise are too
aborted. This negative  phenomenon
complicates the entire analysis process that is
based on linear regression models. Factor
analysis helps to find those variables,
between which there is no correlation or it is
too small to consider it as a problem. Due to
the uncorrelated factors, a statistical analysis
of regression equations is simplified (it is
possible to avoid computational complexities
for solving normal equations). Consequently,
for the study of sources of influence on the
effectiveness of the enterprise it is expedient
to use regression analysis, whose entrance
data is received by latent factors.

In the formation of initial information
for a factor analysis, an extremely important
problem is the choice of indicators that
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adequately reflect the forms of the essence of
the phenomenon under study. The system of
indicators must integrate into the company's
labor potential, so the analysis of the initial
information should consist of several stages.
In the first stage, a meaningful analysis is
carried out, which is a theoretical justification
of  signs of phenomenon, its
conceptualization, a list of qualitative
characteristics, which in general, and in
particular, according to components, describe
the  multidimensional forms of its
manifestation (Treese, Winfield., Stewart
Lawrence, 1998).

The result of the first stage of analysis is a
content, a qualitatively substantiated system
of indicators of labor potential of the
enterprise, which characterize its quantitative

and qualitative parties. The second stage is
realized by means of tools for mathematical
statistics. Initially, the system of indicators
must be protested to "clogging”. Selected
indicators should have an information value.
Modern scientists-researchers of these
phenomena (Vahyna, Podkydchenko, 1990;
Drebot, 1999; ZWASS, 1996) recommend to
calculate the absolute and relative
information value of indicators that
characterize the signs of phenomena.
According to their recommendations, the
indicator of the absolute information value of
qualities is the coefficient of variation
calculated according to the known formula
(the average quadratic deviation of the
indicator refers to its average value):

(1)

The indicator of the relative information value of the feature is determined by the formula:

w; = ni 1 2
£

where n — the number of indicators of signs selected by meaningful analysis..

n
Value @; has to meet the conditions: @; >0, > @; =1

Based on the calculated indicators
of absolute and relative information
value, we are able to reject those signs
that do not have values for cognition (in
terms of economic and mathematical
modeling). These are, as a rule, those
indicators whose values are steady or
almost sustainable. In addition, specify a
defined threshold value & and by its
help, the indicators are discarded, which
are changing. For such signs, the ratio is
performed: v, < & un @, < &, 1e € —wWas
rather an inalienable value (for example
- 0.1).

Consequently, to solve such tasks

i=1
it is advisable to use a statistical package
- Statistica 6.

As you can see, the first, and
therefore, the most substantial factor is
formed by indicators xi6 X29, X5, X8, X36,
X35, X34, X33, X14, X15, X24, X22. ThIS
sequence is formed by reducing
indicators of factor loads, namely: X16 (-
0,757) - all-day simple ones per
employee; X5 (0.745) - off workers by
reducing states; X8 (0,703) - turnover
ratio; X30 (0,551) - labor arrangement;
X36 (-0,936) - the state of the innovative
potential of employees; X35 (-0,921) -
the state of intellectual potential of
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employees; X34 (0.885) - the state of the
socio-psychological potential of
employees; X33 (-0,848) - the state of
cultural and moral potential of
employees; X14 (-0,836) - average
number of hours of work of one
employee; X24 (-0,711) - Table Fund of
Work of One Worker; X22 (-0,701) -
Max. possible fund of the work of the 1st
employee; X27 (-0,700) — productivity.

We will construct the graph of the
most important factor loads that
characterize the use of working time and
the state of the qualitative component of
the labor potential of the enterprise (Fig.
2).

As you can see from Fig. 2, the
most significant factors of loads that

X35

X34

X33

X27

characterize the use of working time and
the state of the qualitative component of
labor potential that respond to the
efficiency of the enterprise (the
conditional name of the enterprise - F1)
Is: the turnover ratio of retirement,
extinguished by reducing the states and
the work of labor. These weight factors
allow the enterprise to schedule further
development of its economic component.
The presented indicators and their
sequence suggest that this factor
characterizes the time worked by the
workers of the enterprise, as well as the
level of development of qualification,
cultural, socio-psychological,
intellectual and innovative employees'
potentials.

X14

X16

X22

Fig. 2. The graph of the most significant factor loads characterizing the use of
working time and the state of the qualitative component of the labor potential
of the enterprise

Source: Built by authors

The second factor is formed by
indicators: X1 (0.945) - the number of
full-time employees; X2 (0.940) -
accounting number of employees; X11
(0,919) - the number of employees with

higher education; X4 (0,823) - off
workers at their own desire, for
absenteeism and violation of labor
discipline; X3 (0.779) - the number of

retired workers; X17 (0.744) - non-
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employment of one employee; X6
(0.731) - accepted to work; X13 (0.709)
- increased qualifications; X32 (-0,464) -
the state of the qualification potential of
employees. The corresponding graph is
shown in Fig. 3.

As you can see from Fig. 3, the
most significant factors of loads that
characterize changes in the number and
their qualification levels, which provide
effective increase in the economic
development of the enterprise: the

X1

X13

X6

X31

X1

number of full-time employees, the
accounting number of employees, the
number of employees who delayed:
employees who have been delayed by
their own desires and for violation.
Labor discipline, employees accepted,
advanced training and failures to work
per employee. These factors make it
possible to evaluate the internal potential
of the enterprise and to predict the
procedure for action for further effective
functioning.

X2

X11

X3

Fig. 3. Count of the most significant factor loads characterizing changes in the
number of employees and in their qualification level of the enterprise

Source: Built by authors

Such a sequence of indicators
characterizes the level of adequacy of the
number of employees of the enterprise,
its changes, as well as the level of
education and professional training,
production experience, qualifications,
labor skills, labor activity and mobility.

The third  factor  includes
indicators: X10 (0.745) - coefficient of
general turnover, X21 (-0,758) - the
number of absent of absence per
employee and X18 (-0,709) - educational

leave. This factor characterizes the
intensity of movement of frames at the
enterprise. The corresponding graph is
shown in Fig. 4.

Thus, according to the results of
factor analysis, we received the
opportunity to evaluate the labor
potential of the enterprise not in 36
indicators, and according to the new
three generalized characteristics -
received significant  factors that
significantly reduce the information
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space, preserving the basic requirement
X1

0,5

x21 0

-0,5

X18

X10

of information - its value.

X2

X3

Fig. 4. The graph of the most significant factor loads characterized by the
coefficient of general traffic and the intensity of the movement of personnel at the

enterprise

Source: Built by authors

The method of factor analysis also
provides for the use of the results obtained to
predict the results of the enterprise based on
the equation of multifactorial regression, built
on detected factors:

y :Ebi P +Db,
3

ne yi — pE3yAbTYIOUNI TOKA3HUK;
P. — i -Tuii paxTop;
b, — HABaHTAKEHHS | -TOT 3MIHHOI
Ha i -Thi paxTop;
b, — BUIbHUH YJICH;
k — KUTBKICTB (DaKTOpIB.

As a resultant indicator, we have
chosen a net profit per employee (U), which
characterizes the relative efficiency of the
enterprise.

Then built a regression model
(Yehorshyn, Maliarets, 1999) will have the
following form:

Y = -1,0786 + 0,874F1 + 0,057F2-
0,224F3; (4)

R2 =0.817.

Conclusions on the quality of the
indicated regression equation We are
substantiated with the help of statistical
criteria - Student's estimates - the criterion of
adequacy of the model, and multiple
correlation and determination coefficients
(evidence of the results of the computing
procedures of the Factor Analysis and
Multiple Regression. Statistical criteria
confirm that the constructed models of
regression analysis for identified factors are
adequate and have a significant explanatory
ability.

Relevalize the information part of the
built regression model.

Y-dependent variable - the resulting
indicator of net profit is selected per
employee;

The number of cases that regression is
built - 21.

In the informational part, primarily pay
attention to the value of the determination
coefficient (R2). In this case, it is equal to
0.817. That is, the built regression explains
81.7% variation of the values of variable net
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profit per one employee relative to the
average. Therefore, this model can be
considered sufficiently high-quality.

Next, attention should be paid to the
value of the F-criterion and level of
significance P. F-criterion used to check the
hypothesis on the significance of regression.
The value of the F-criterion 25.26 is quite
high, and the level P = 0.000015 also
indicates that the constructed regression is
quite significant.

In the second part of the information
window, the system itself announces
significant regression coefficients. Note that
BO is a coefficient with independent variables
and significant coefficients of the first,

second and third factors.

An important element of analysis is the
general assessment of the adequacy of the
model. Once the model adequacy is proved,
the results can be confidently used for further
action. The analysis of the adequacy of the
model is based on the analysis of residues.
The residues are the difference between the
values observed and modal, that is, the values
calculated by the model with the estimated
parameters.

Thus, using the OBSERVED VS
module. Residuals, we will receive a graph
that will indicate the adequacy of the model
(Fig. 5) (Yehorshyn, Maliarets, 1999).

Observed Values vs. Residuals
Dependent variable: Yl 1 pab

16
14
12
10 t

N

Residuals
N

® & & N O

-10

-12 : : : :
-50 -40 -30 -20 -10

Observed Values

0 10 20 30 40
| So_95% confidence |

Fig. 5. Schedule confirmation of model adequacy

The above regression analysis showed
that the effectiveness of the enterprise affects
the following factors (their sequence is given
in priority) as the use of working time and the
state of the qualitative component of labor
potential (F, ), The intensity of the movement

of frames at the enterprise (F,)and changes in

the number of employees, their physical
condition and educational level (F,).

Therefore, the above indicates the
priority of implementing measures aimed at
ensuring the development of a qualitative
component of the labor potential of the
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enterprise and managing the proper use of
working time.

6. Conclusions.
Consequently, the conducted research gives
grounds to assert that for the definition of
measures that actually affect the efficiency of

necessary to identify significant factors of
influencing it by trial testing for “clogging”,
and their aggregate and modification,
depending on the particular situation,
indicating among them Adequate models due
to changes in factors and their influence on

labor potential of the enterprise, it is the resulting index.
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