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METHODOLOGICAL APPROACH TO LABOR POTENTIAL ASSESSMENT
BASED ON THE USE OF FUZZY SETS THEORY

Purpose. Substantiation of the methodological approach to the labor potential assessment of industrial enterprises on the basis
of the fuzzy logic apparatus application in order to identify problems of using labor potential and provide relevant recommenda-
tions for their solution.

Methodology. The methodological ground of the research is the classic position and the fundamental works of foreign and
domestic scholars, statistics, the results of authors’ research on the problems of enterprise labor potential assessment. Methods of
fuzzy sets theory, comparative analysis of abstraction, and generalization of scientific experience of modern theoretical research
studies, systematic and comprehensive approach have been applied in the study.

Findings. A methodological approach to enterprise labor potential assessment was proposed, numerous experiments on the
basis of the international vertically integrated company Interpipe were conducted. The analysis of the results of the enterprise labor
potential assessment made it possible to determine the problems of labor potential utilization at industrial enterprises.

Originality. The methodological approach to the assessment of the enterprise labor potential utilization on the basis of the
fuzzy logic apparatus is improved, which, unlike existing ones, allows integrating both qualitative and quantitative indicators in
assessing the labor potential and the movement indicators, significantly improving the efficiency of decision-making under uncer-
tainty and reducing costs upon occurrence of adverse situations.

Practical value. The use of a methodological approach to enterprise labor potential assessment on the basis of the fuzzy logic
apparatus makes it possible to analyze the labor potential as a multi-elemental object that is closely related to the structured func-
tioning of the enterprise and its capabilities; it provides more accurate assessment of labor potential and informed decision making

to increase the level of its use.
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Introduction. The task on assessing the labor potential of
an enterprise proves to be quite difficult due to the large num-
ber of unrelated numerical data, incomplete in some cases,
which, given this, are too complicated to analyze using con-
ventional quantitative methods. In addition, the qualitative
characteristics that are applied during linguistic interpretation
are difficult to quantify. One should pay attention to such an
issue as the construction of a universal, reasonable system for
the assessment of an enterprise’s labor potential. All the exist-
ing changes and additions in a model for the estimation of an
enterprise’s labor potential focus only on a change and addi-
tions, concentrated on the modernization of an already exist-
ing principle of action of assessment procedures. However,
solving difficult, complex problems requires greater knowledge
than that used during their formation. In this case, one ob-
serves the emergence of supersystem contradictions — as, for
example, the contradiction of effectiveness of macro- and mi-
croeconomies. Resolving them is characterized by the applica-
tion of methods from other sciences, not related to the science
within which current problems have arisen. To build a model
of adequate reality, which would employ a large amount of
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disconnected numerical data, fuzzy logic provides effective
means to represent the uncertainties and inaccuracies in the
real world. The presence of mathematical means to represent
fuzzy initial information makes it possible to construct a mod-
el that is adequate to reality. The theory of fuzzy sets (TFS) is
the generalization and rethinking of the most important direc-
tions in classic mathematics, which has considered strict logi-
cal deductive methods for constructing conclusions to be
genuinely scientific since the time of Plato and Aristotle. Un-
derlying TES are the ideas and achievements in the multival-
ued logic, which emphasized a possibility of transition from
two to an arbitrary number of truth values and set the task on
solving a problem related to operating the concepts with the
content which changes, being characteristic of the systems that
defy strict deductive methods.

Literature review. Unsolved aspects of the problem. The is-
sue of the labor potential assessment has been addressed in the
studies by many scientists-economists, specifically: N. Verkho-
glyadova [1], L. Harmider [2], A.Cherep, Ya.Zubrytska [3],
and others. Scientists propose different systems of indicators,
as well as methods for the evaluation of an enterprise’s labor
potential, taking into consideration various factors to resolve
the specified problem. An analysis of the above-mentioned
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scientific works made it possible to conclude that the existing
assessment procedures do not account for the fact that a mod-
ern enterprise is a complex socio-economic system; it substan-
tiates the feasibility and the need for the use of a systemic ap-
proach in the process of evaluation, based on the system anal-
ysis, which requires a staged implementation. Existing models
and approaches are characterized by an insufficient range of
the analyzed factors that are selected to describe the impact on
the level of utilization of labor potential; subjectivity in choos-
ing, ranking and assessments of the examined parameters for
labor potential, which could lead to a significant decrease in
the accuracy of result; the lack of formalized approaches to
obtaining their cardinal estimates; weakness of the dynamic
component of analysis into labor potential and support to spe-
cific management decision-making.

Purpose. Based on all the above-specified criteria, appli-
cation of the theory of fuzzy sets appears extremely promising
and shows prospects for the development of methods for labor
potential assessment. Therefore, the aim of this research is to
substantiate a methodological approach to the evaluation of
using labor potential of industrial enterprises based on the ap-
plication of the apparatus of fuzzy logic, which would make it
possible to improve the substantiation of appropriate manage-
ment decisions to enhance the level of labor potential.

Results. The scientific literature contains publications on
the application of the theory of fuzzy sets in different fields of
human activities (political, social and economic processes,
medicine, etc.) [4—7]. In this regard, in our view, it is expedi-
ent to use, in order to assess the labor potential, linguistic vari-
ables [5], whose variables are not numbers but words in the
natural or formal language. The article suggests a model for the
estimation of an enterprise’s labor potential, using the appara-
tus of fuzzy sets.

In the general case, an inference engine involves four steps
[5]:

Step 1. Operation of blurring/fuzzification.

It is necessary to formalize fuzzy information about in-
coming data using membership functions (MF) based on di-
rect expert assessments; to assign values for term sets in order
to describe linguistic variables.

Step 2. Operation to construct a fuzzy knowledge base.

It is necessary, based on the a priori knowledge of experts,
to design and build a fuzzy base of rules. In order to adequate-
ly describe the object of modeling, it is required to determine
the necessary and sufficient number of logical rules.

Step 3. Operation of fuzzy inference.

1. Select a rule of fuzzy implication.

2. Apply one of the methods for a fuzzy composition.

Step 4. Operation of reducing to certainty/defuzzification.

Reduce the derived fuzzy set to a definite value, that is, it is
necessary to specify a method of defuzzification and apply it.

Step 5. Operation of obtaining a value for the membership
function of the defined defuzzified magnitude for the estimation of
labor potential to a fuzzy set.

A meaningful interpretation of the fuzzy model accepts the
selection and specification of input and output variables for
the corresponding system of fuzzy conclusion. Consider the
process of modeling a fuzzy conclusion using the software
package MatLab. Fuzzy modeling in the MatLab program-
ming environment is performed using the extension package
Fuzzy Logic Toolbox, which employs dozens of functions re-
lated to fuzzy logic and fuzzy inference [4, 5] and which is the
simplest technique to conduct fuzzy modeling.

The model includes relative indicators for using labor po-
tential, for which there are standard and recommended values
within a sector and a region. That made it possible to establish
functional dependences between them and the factors that in-
fluence labor potential in the form of a structural-logical
scheme. In addition, in order to determine the factors, it is
necessary to avoid the collinear ones among them, inverse to
each other, correlated, and those that overlap.

Given the fact that input information is inaccurate or
blurred in character, we actually have a fuzzy model for the
labor potential assessment. According to the set problem, the
mathematical statement can be formulated as follows. It is re-
quired to obtain the assessment of labor potential:

R=r(F,, F,, F;) is the functional for the assessment of la-
bor potential, which depends on three functions, specifically:

F\, = f(x;, x5, x3) is the function of three variables, which
includes a group of indicators for quantitative estimation:

x, is the coefficient of utilization of accounted staff;

X, is the coefficient of utilization of working time;

X3 is the coefficient of mean age of employees; F, = g(xy, Xs,
Xg, X7) is the function of four variables, which includes a group
of indicators for a qualitative estimation:

X, is the coefficient of training;

x5 is the coefficient r of education;

X is the coefficient of rationalization activity;

X7 is the coefficient of acquired experience;

Fs=h(xg, X9, X9, X) is the function of four variables, which
includes a group of indicators for an estimation of turnover in-
tensity:

Xg is the turnover ratio;

X, is the coefficient of rotation;

X is the coefficient of turnover of those who quitted;

x;; is the coefficient of turnover of those hired.

Here, variables x; =[x;;x;], (i =m) are the fuzzy mag-

nitudes; each varies in its respective range [x;;x;"]. There is
no analytical assignment for functions f, g, 4, r.

An object of modeling, based on the stated problem, can be
conditionally represented in the form of a “black box” (Fig. 1).

As an object of modeling, we have selected a labor potential
of the international vertically integrated company “Interpipe”
(the city of Dnipro, Ukraine). The study involved 5 steel-ma-
king enterprises: — Interpipe NTZ (the city of Dnipro,
Ukraine); — Interpipe Niko Tube (the city of Nikopol,
Ukraine); — Interpipe NMTZ (the city of Novomoskovsk,
Ukraine); Interpipe DS (the city of Dnipro, Ukraine); — In-
terpipe DVM (the city of Dnipro, Ukraine).

The structural diagram for the assessment of labor poten-
tial can be represented as follows (Fig. 2).

It is obvious that independent variables can vary in certain
ranges, then the values for functions F,, F,, F; at such input
indicators will be fuzzy, and, consequently, the output data on
the functional of labor potential assessment R will be blurred.

Formally, a fuzzy mathematical model of labor potential
assessment can be represented as

XU ={Ix7 x5 1l s —L5 R

X2 ={xgxt Blssxd lxgsxd Llxgsxs f—5 F (—>R, (1)
X3 ={xg53 1l 105 Lslgsxiy Xy F—2 F

where X7,(j= 1,3) are the input fuzzy vectors for the groups

of coefficients; f, g, h are the unknown laws that transform
fuzzy sets of input vectors into the sets of groups of fuzzy indi-

Controlling
g‘ h* factors

Object
§ of R
vettor modeling

Perturbing
f1 factors

Fig. 1. Conventional design of the simulation object

ISSN 2071-2227, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2019, N2 6 145



Functional assessment of labor potential:
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Group of indicators of
quantification of assessment:

Group of indicators of
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Group of indicators of
motion estimation:

| Fp = f(xlax27x3)|
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I
X ={xp,x2,x3}

—
X7 ={xy, 5,86, %7}

3 | | . .
X7 ={xs, %0, X190, X1}

Fig. 2. Structural representation of labor potential assessment model

cators I:],I:"Z,E, respectively; r is the unknown law, which
transforms the sets of groups of fuzzy indicators into the fuzzy

set for labor potential assessment R.

It is known that the formalization of fuzzy information
employs different approaches that use a mathematical appara-
tus of the theory of fuzzy sets or interval analysis [5]. The
choice of approach depends only on the problem being solved.
Application of an interval analysis is based on the well-de-
signed algorithmic support, though it requires the analytical
form of functions f; g, # and of the law r itself of the functional
R. It is possible to derive their analytic representation, but it is
beyond the task of this work. The statement provided only the
limits of variation for input data and the linguistic description
of output data. A possibility to build and assign the analytical
form for functions £, g, A, r, as well as to apply the operations
from interval arithmetic, is not ruled out, but such an ap-
proach is quite complex and computationally intensive.

Based on the problem statement and the a priori expert in-
formation, it is expedient to use a mathematical apparatus of the
theory of fuzzy sets, specifically, fuzzy logic and fuzzy inference.

Hereafter, the material will be laid out according to the de-
scribed general algorithm of fuzzy conclusion.

It is known that depending on the choice of operations of
implication and composition based on a general fuzzy infer-
ence, there are algorithms by Mamdani, Sugeno, Tsukamoto
and Larsen [6].

Applying one of them entirely depends on the designer of a
fuzzy inference system and the form of the problem being
solved. One of the most widely used and common is the Mam-
dani algorithm, which will be considered further. It is quite
common among the developers of fuzzy systems [6].

As noted above, the formalization of fuzzy input information
will exploit the membership functions. It is known that there are
indirect (using statistical data, pairwise comparison, ranking as-
sessment, etc.) and direct approaches to their construction.
When choosing a method, one should take into consideration

the difficulty of obtaining expert information, its reliability, and
the labor-intensity of the algorithm to process this information.
In the case when there is a possibility to apply direct methods by
relying on expert data, then such an approach is appropriate as it
significantly reduces computational cost. It was used in this work.

Based on the expert information and their a priori knowl-
edge, a space of input data was split into three subsets that will
be used as values for a linguistic variable |5] for each input vec-

tor X and for functions Fy, F,, F;: “low” (L), “medium” (M),
and “high” (H). One of the variants to represent input infor-
mation in the form of values for term-sets is given in Table 1.

For the functional to assess labor potential R, we decided
to split a set of its fuzzy values into five subsets: “low”, “below
medium” (BM), “medium”, “above medium” (AM) and
“high” (Table 2).

The next step of the algorithm described above is to assign
the membership functions analytically. It is required that they
should describe the variables in the system sufficiently enough
and should not have a large, so-called, overlay of terms.

Using the expert estimates, we conducted modeling in-
volving the trapezoidal and sigmoid MF. Note that the ob-
tained results of numerical experiments do not differ essen-
tially, so it was decided to use only the trapezoidal functions
and their variations (2—3).

0, x<a
Y74 4<x<b
b-a
w(x,a,b,c,d)=-1, b<x<c. 2)
dﬁx, c<x<d
d-c
0, x>d

Formula (2) is applied to the values for terms M, BM, AM;
formulae (3, 4) — to, respectively, for terms H and L.

Table 1
Matrix of values for term sets of input data
Xy X X3 F Xy Xs Xo X7 £ Xg Xy X10 X1 £
H H M H H H H H H L L L H H
H M M M M M M M M L H
M H M M H H M L L M M
H H H M M H M M M M M M M M
M M M M M M M M M L M
H H L M M M H M M M H
L L L L L L L L L H H H H L
L L H M M L L H H M M
M L L L M L M H H M L
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Table 2
Matrix of values for term sets for functional R

F, F, F, R
H H H H
H M H
H H M
M H H AM
M H M
H M M M
L M M
M M M
M M L BM
M L L
M L M L
L L M
L L L
0, x<a
wx,a,b)=12"9  a<x<b; (3)
b-a
1, b>c
1, x<c
u(x,c,d)= d—x, c<x<d. 4)
d-c
0, x>d

Here, parameters a, b, ¢, d for the membership functions
are assigned separately for each variable according to expert
information.

Thus, the first step of the algorithm is completed, specifi-
cally, a process of fuzzification — fuzzy information is formal-
ized using MF and the functions themselves are assigned in
the analytical form.

The next, rather responsible step implies the construction
of a fuzzy knowledge base, which must mandatorily have a
fuzzy base of rules and a data storage of parameters for the
membership functions. The latter condition of the algorithm is
satisfied, so we proceed to the description of rule construction.

According to expert information, each rule can be repre-
sented and assigned as a hierarchy of rules:

Ifx=H&x,=H&x3=M), then F; = H.
Ifxy=M&xs=H&xs=H&x,=M), then F, = H.
IfOg=M&xy=L &x;p=L &x;,=L), then F;=H.
RV IfFi=H& F,=H& F;=H, then R=H .

Once the structure of the rules is defined, a designer of the
fuzzy inference system faces an issue on the volume of a rule
base. It is obvious that it should contain all the necessary rules
to adequately describe the system, but also must not contain

base according to Tables 1 and 2, which contained thirty-six
and eleven rules.

Modeling results allow us to draw the following conclu-
sion: the base of thirty-six rules is almost exhaustive of all pos-
sible variants, which is impractical for a fuzzy inference system
as the total number of active rules of fuzzy products is much
smaller.

As a result of conducted experiments, the base of eleven
rules demonstrated that this number of rules is sufficient, and
the base of five rules is its necessary volume. Thus, upon the
analysis, we decided on the rational volume of a rule base and
reduced it to five (Table 3).

Given the fact that we have chosen the algorithm of Mam-
dani-type fuzzy inference, the issue on implication and com-
position is resolved, namely: a logical minimum operation is
accepted as implication, and a logical maximum operation is
adopted as the operation of composition.

In fact, the system of fuzzy inference has been designed
and built; the only step of the algorithm left is the operation of
defuzzification. Methods for obtaining a definite value from a
fuzzy set are well-known enough; we note that in this work we
have used a centroid method for certainty

upy (u)du
wry==——-,

u

j w (u)du

IR C—y |

®)

where py is the membership function of the obtained fuzzy set as

a result of the operations of implication and composition; 4, u
are, respectively, the left and right boundaries of a given fuzzy set.

Thus, one can proceed to the process of modeling a system
and an analysis of the results obtained. Table 4 gives some of
the values for input variables; Table 5 provides results of the
conducted numerical experiments.

By analyzing the obtained numerical results, one can ar-
gue that the system of fuzzy inference works adequately and
describes the object of modeling sufficiently enough. The val-
ues for membership functions in almost all experiments are
close or equal to unity, which indicates a sufficient number of
values for a linguistic variable in the functional.

At all examined plants we observed a medium level of us-
ing the labor potential, except for Interpipe DVM, where the
level of usage is below medium (Table 6).

The largest negative impact on the level of using the labor
potential at the enterprise was exerted by the turnover indica-
tors, describing the intensity of the labor potential turnover.
The results of the conducted estimation of turnover coefficient
allow us to draw the following conclusions: the enterprise In-
terpipe DVM demonstrated a very high rate of employee turn-
over (64.9 in 2016). At other enterprises, over 2016: Interpipe
Niko Tube —19.6, Interpipe DS — 23.3, Interpipe NTZ — 17.3,
Interpipe NMTZ —13.1. The calculations show that the situa-
tion is very critical. As estimated by specialists, a coefficient of
turnover should be in the range of 3—35 %. However, this indi-
cator is strongly interconnected with the indicator of “mobility

excess information. Thus, we initially created a knowledge of hiring”, “mobility of quitting”.
Table 3
A fuzzy rule base for logical conclusion

X1 X2 X3 Xy Xs Xo X7 Xg Xy X10 X F £ £ R

H H M M H H M M L L L H H H H

M M M M M M M M M M M M M M M

L L L L M L L H H M M L L L L

H H M L M L L H H M M M L L BM

H H M M H H M M M M M H H M AM
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Table 4

Input data for the fuzzy inference system

Number X Xy X3 X4 X5 X X7 Xg X9 Xio Xy

1 0.2313 0.6397 14.71 0.2348 0.7426 17.54 2.91 0.1831 0.15 0.1963 0.236

2 0.7836 0.9044 51.18 0.2348 0.7426 17.54 2.91 0.15 0.15 0.1963 0.2216

3 0.7836 0.9044 5118 0.2348 0.7426 17.54 2.91 0.1301 0.15 0.1963 0.236

4 0.8134 0.9632 38.24 0.2348 0.7426 28.73 291 0.15 0.15 0.1963 0.2216

5 0.7836 0.9485 32.35 0.2348 0.7426 39.18 2.91 0.08603 0.1037 0.1257 0.236
Table 5 Thus, we can conclude that the indicator for the mobility
Results of numerical experiments of hiring characterizes the fact that businesses operate effi-
ciently, that is, they fully utilize their labor potential. Special-
Number of the Value of term Defuzzified ists are promoted as they move between the enterprises. At
Samgle ruleinafuzzy | for functional value for present, labor mobility is one of the key factors that makes it
fumber knowledge base R functional R possible for an enterprise to respond quickly to challenges that
1 3 L 245 arise in the course of commercial activities. The causes of ro-
tation at the examined enterprises are in most cases the usual

2 4 BM 10.9 R .

mechanical transfer of human resources, predetermined by
3 2 M 12.8 the lack of qualified staff and a production necessity. Such an
4 5 AM 18.0 understanding of rotation, at first glance, promises an easy
5 1 H 224 and quick solution to the arising problems. However, experi-

Table 6

Results of calculating the functional R at the examined
enterprises

Number of the rule
Enterprise in a fuzzy knowledge | *aiue of term for
P Y & functional R
base
Interpipe NTZ 2 M
Interpipe Niko Tube 2 M
Interpipe NMTZ 2 M
Interpipe DS 2 M
Interpipe DVM 4 BM

In large cities with a big labor market, average rates for a
turnover coefficient range from 0.1 to 0.2, specifically at the
enterprises of metallurgical industry — from 0.1 to 0.15 [8].
A personnel turnover exceeding 0.15 is considered excessive.
Excessive turnover is observed at almost all the examined en-
terprises (from 0.17 to 0.63). Results of the analysis reveal that
all the examined enterprises are characterized by a medium
and high level of the indicator for mobility of quitting and a
high level of the indicator for mobility of hiring. Within a met-
allurgical sector of Dnipropetrovsk Oblast, a medium level of
the indicator for mobility of hiring is within 0.12—0.19; the in-
dicator for mobility of quitting — 0.20—0.24 [9, 10]. The exces-
sive level of leaving is at the enterprise Interpipe DVM; at
other examined enterprises this indicator is at a medium level.
In addition, Interpipe DVM demonstrates a high level of the
indicator for mobility of hiring (0.42). If there is a high indica-
tor for employees quitting against a background of a high coef-
ficient for the turnover of employees hired, then we can talk
about the high turnover of staff.

It should be noted that the company includes 5 enterpris-
es, which are located in Dnipropetrovsk Oblast, though at dif-
ferent distance from the headquarters. Therefore, it is neces-
sary to calculate indicators for staff turnover at the same time;
that would make it possible to understand the reason why
people are quitting, either they are transferred to other enter-
prises within the company (that is, a rotation of staff) or an
enterprise faces a “poor” prospect. In the course of the analy-
sis we have proven that there occurs the rotation of personnel
among enterprises. The excessive level of rotation is observed
at the enterprise Interpipe DVM (0.32).

ence shows that such decisions could lead to the turnover of
employees reduced authority of leadership rather than to the
stabilization of staff, as well as to the integration of negative
phenomena into other groups of employees rather than to
their localization. That is why the rotation is aimed at enhanc-
ing the professional level of employees, rather than the eradi-
cation of negative trends in the structure of human resources.
Thus, by having analyzed the dynamics in the indicators
for utilizing labor potential over 2014—2016, one can follow
changes in the situation at the examined enterprises in general.
Conclusions. The constructed mathematical model and
the method for its formalization, based on TFS, make it pos-
sible to assess the level of labor potential at an enterprise,
which allows further justification of measures to improve the
efficiency of its use. The built system of fuzzy inference might
be considered intelligent, as it employs the elements of com-
putational intelligence, specifically the theory of fuzzy sets.
The application of such an automated system for the assess-
ment of labor potential allows us to assert that it produces a se-
ries of positive effects that contribute to improving the efficien-
cy of labor potential. The model demonstrates that model pa-
rameters of the Mamdani type are easily interpreted and typi-
cally provide for a higher accuracy. Thus, in order to model the
assessment of labor potential, it is convenient and effective to
apply methods from the theory of fuzzy sets. They make it pos-
sible to describe qualitative characteristics that are difficult or
impossible to assign quantitatively. The technology of fuzzy
simulation enables managers to take management decisions on
the utilization of labor potential under conditions of uncertainty
and at the stage of conceptual planning. An analysis of the indi-
cators allows us to conclude that the most critical situation is
observed for the indicators of turnover, which reduces the effi-
ciency of labor potential use. Development of a toolkit to man-
age the labor potential of an enterprise taking into consideration
the key factors of its turnover is the next stage of our research.
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TPY/AOBOT0 NMOTEHIATY HA OCHOBI
BUKOPUCTAHHS TeOpil HEYITKNX MHOXKHH
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11. 0. beena®

1 — lepkaBHU1 BUIIIMIT HaBYAJIbHUI 3aKall ,, Y KpaiHCbKU
JepKaBHUM XiMiKO-TEXHOJIOTIYHUI yHiBepcuTeT, M. JIHi-
npo, YkpaiHa, e-mail: garm@ukr.net

2 — Buimii HaBYaJbHUI 3aKJaf ,, YHiBepCUTET iMeHi AJlb-
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Meta. OGrpyHTYBaHHSI METOIOJIOTIYHOTO MiIXOMY A0 OLLi-
HIOBaHHS TPYJIOBOTO MOTEHITiaTy TPOMUCTIOBUX IiATIPUEMCTB
Ha OCHOBI 3aCTOCYBaHHsI arapary HEYiTKOi JIOTiKM 3 METOIO
BUSIBJIEHHS TIPOGJIeM BUKOPHMCTAaHHS TPYIOBOTO TMOTEHILATY
Ta HaJJaHH$I BiAMOBIIHUX peKOMEHAALIIM 11010 X BUPIlLIEHHSI.

Metoauka. MeTo10J0TiYHOK OCHOBHOIO AOC/i/I>KEHHS €
KJIACUYHI MOJIOXKEHHsS Ta (yHAaMEHTalbHi Tpali 3apydi-
JKHUX 1 BITYM3HSIHUX YYEHUX, CTATUCTUYHI JJaHi, pe3ybTaTh
aBTOPCHKMX JOCIIIXKEHD ITPO0JIEM OLIIHKU TPYAOBOIO IMOTEH-
Liayy mianpueMcTB. BukopucraHi MeTonu Teopii HEUiTKUX
MHOXUH, TIOPIiBHSUIBHOTO aHallidy, HayKoBOi aOCTpakiiii,
y3araJTbHeHHsT HAyKOBOTO NOCBIMy CYYacHUX TEOPETUUHUX
JIOCTiIXKEeHb, CUCTEMHO-KOMITJICKCHUIA TTiIXi/.

Pe3ynbraTi. 3ampornoHoBaHO METOMOIOTIYHUINA THAXIM 10
OLIIHIOBaHHS TPYAOBOTO MOTEHIialy MiAIPUEMCTBA, TIPOBE-
JIeHI YMCcesIbHI eKCIIepUMEHTH Ha 0a3i MixKHapOIHOI BepTU-
KaJIbHO-iHTerpoBaHoOi KoMmaHii ,, IHTeprain®. AHani3 pe-
3yJIbTaTiB OLIHKU TPYAOBOTO TMOTEHUIaay MiANPUEMCTB 10-
3BOJIMB BM3HAUUTU MPOOJIEMU BUKOPUCTAHHSI TPYIOBOTO
TOTeHIIiaJTy Ha IIPOMUCIIOBUX MiIITPUEMCTBAX.

HaykoBa HOBU3HA. YTOCKOHAJIEHO METOAOJOTIYHUIA i~
Xil MO OLIHIOBaHHSI BUKOPUCTAHHS TPYIOBOTO TOTEHIIiATY
MiANPUEMCTB Ha 0a3i amapaTy HE4iTKOi JIOTiKH, 1110, Ha Bil-
MiHYy Bill iCHYIOUMX, JO3BOJISIE IHTETPYBATU OOJIIK SIK SIKICHUX
1 KiIbKICHMX MOKAa3HUKIB MPU OLIHLIi TPYIOBOTO MOTEHILIiany,
TaK i TTOKa3HUKIB PyXy, iCTOTHO MiIBUIIUTU €(heKTUBHICTh
YXBaJICHHS PillleHb B yMOBaX HEBM3HAYEHOCTI i MOHM3UTHU
BUTPATU TIPU BUHUKHEHHI HECTIPUSTIMBUAX CUTYAIIiiA.

IMpakTuyna 3HauumicTs. BukoprcTaHHSI METONOIOTIYHOTO
Miaxomy 10 OLIiHIOBAHHS TPYAOBOTO MOTEHLiaTy MiAMPUEMCTB

Ha 0as3i arapaTy HeJiTKO1 JIOTiKM Ja€ MOXJIMBICTh aHaJli3yBaTU
TPYAOBUII TIOTEHLIIA SIK OaraToeeMeHTHMI 00 €KT, 1110 TICHO
MOB’SI3aHUI 3i CTPYKTYpPOBaHICTIO (DYHKILIOHYBaHHS MiaNpu-
€MCTBA Ta 10TO MOXJTUBOCTSIMU; 3a0€31eUy€ OibIll TOUHE OITi-
HIOBaHHSI TPYIOBOTO MOTEHIIIAy Ta TIPUMHSTTSI OOIPYHTOBA-
HOTO PillIeHHS 111010 MiABUIIICHHS PiBHS 10TO0 BUKOPUCTAHHSI.

KimouoBi ciioBa: mpydosuii nomenuian, nionpuemcmeo, me-
0pisl HeMimKUX MHOJICUH, OYIHKA, Mem000A02IMHULL niOXi0

MeToa0/10rHYECKHii MOAX0] K OLleHUBAHUIO
TPYyAOBOIro NMOTEHIHAJIA HA OCHOBE
UCNOJIb30BAHUSA TE€OPUHN HEYETKHX MHOZKECTB
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Ieab. OOOCHOBaHME METOMOJIOTMYECKOIO IOAXOJa K
OLICHKE TPYIOBOTO IMOTEHIIMAIA TTPOMBIIIJICHHBIX TTPEAIPH-
STUIA Ha OCHOBE IIPUMMEHEHMSsI arliapaTa HeYeTKOM JOTMKHU ¢
LIEJIBIO BBISIBJICHUS TIPOOJIEM MCITOJIb30BAaHMS TPYIOBOTO IO~
TEHIIMajda U MPeaoCTaBlIeHUs] COOTBETCTBYIOIIMX PEKOMEH-
JALVI TI0 UX PellIeHUIO.

MeTtoauka. MeTonon0ruyeckoii OCHOBHOI McCClieoBa-
HMUSI SIBJISIIOTCST KJIACCUUECKUE TIOJIOXKEHUS U (PyHIaMEHTaTb-
HbI€ TPYIbI 3apYOCXKHBIX U OTEYECTBEHHBIX YUEHBIX, CTATHU-
CTUYECKHUE TaHHBIC, PE3yJbTaThl aBTOPCKUX MCCIICIOBaHUIA
MpobJieM OLEHKM TPYAOBOro MOTEHIMAaAa TPEeANpUSITUIA.
Hcronp30BaHbl METOIBI TEOPUU HEUETKUX MHOXKECTB, CpaB-
HUTEJIBLHOTO aHaju3a, HaydyHoUl abcTpakKuuu, OO0OOILIEHUS
HAyYHOTO OITbITa COBPEMEHHBIX TCOPETUICCKUX MCCIICIOBA-
HUI, CHCTEMHO-KOMIUIEKCHBIN MOIXO/.

Pesyabrarel. [IpeniokeH METOTOJOTMUYECKUNA TTOIXOM K
OLIEHKE TPYAOBOTO MOTEHIMANa MPEANPUSITUS, TTPOBEICHbI
MHOTOUMCIIEHHBIC 3KCITEPUMEHTBI Ha 0a3e MeXXIyHapOIHOM
BEPTUKATbHO-MHTETPUPOBAHHOM KoMITaHuu ,, UHTepmaim®.
AHanu3 pe3yJbTaTOB OLIEHKM TPYIOBOTO IMOTEHIIMAA Tpe-
MPUATUIA TTO3BOJIWIT ONPEACIUTD MPOOIEMbI MCITOIH30BAHMST
TPYIOBOTO MIOTEHIIMAJIA HA IIPOMBIIIUICHHBIX TTPEATPUSTHSIX.

Hayynas HoBM3HA. YCOBEpIIEHCTBOBAaH METOMOJIOTHMYE-
CKUIi TOJIXO/T K OLIEHKE MCITOJIb30BAaHMS TPYIOBOI'O ITOTEHIIM -
ajia TIpeANpUSITUIA Ha 6a3e arrmapara He4eTKOM JIOTUKH, KO-
TOPBIA, B OTJIMYME OT CYIIECTBYIOIINX, TTO3BOJISIET MHTETPH -
pOBaTh KaK KauyeCTBEHHbIC M KOJMUYECTBEHHBIE MTOKA3aTEeIN
MpY OLIEHKE TPYAOBOTO MOTEHIIMAA, TaK U ITOKA3aTeIu IBU-
SKEHUSI, CYIIECTBEHHO MOBLICUTH 3((MEKTUBHOCTD TPUHATHUS
pelIeHMT B YCIIOBUSIX HEOMPEACICHHOCTU U CHU3UTD 3aTpa-
THI IPY BO3SHUKHOBCHUM HEOJIATONIPUSITHBIX CUTYaIUiA.

IIpakTiyeckas 3HauymMocThb. Vcronb3oBaHue METOMOJIO-
TMYECKOTro TMOAX0Aa K OLIEHKE TPYIOBOTO IMOTEHIINAIA MPEe-
NpusaTUiA Ha 0a3e armnapara He4eTKOM JIOTMKU JaeT BO3MOXK-
HOCTh aHAJIM3UPOBATh TPYAOBOI IMOTEHIIMAT KaK MHOTO3JIe-
MEHTHBbIII 0OBEKT, KOTOPbIIA TECHO CBSI3aH CO CTPYKTYpPUPO-
BaHHOCTBIO (DYHKIMOHUPOBAHUS MPEANIPUATHS U €r0 BO3-
MOXHOCTSIMM; oOecrieunBaeT 0Oojiee TOYHOE OlLICHWBaHUE
TPYIOBOTO MOTEHIIMAIA U TIPUHATIE 000CHOBAHHOTO pelle-
HMSI TI0 TIOBBILLIEHUIO YPOBHSI €T0 UCTTOIb30BaHMSI.

KioueBble clioBa: mpyodosoil nomenyuan, npeonpusmiue,
meopusi HeuemKux MHOJICECM8, OUEeHKd, Memo00A02UYeCKULl
nooxo0
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