u 0

Oo6rpyHmoeano modeso ma Memoo OUiHIOBAHHA ePexmue-
HOCMI YNpasuinna QPIHAHCOBUMU NPOUECAMU 6 JIO2ICIMUUHUX
cucmemax npomMucaosux nionpuemcme. B mooeni epaxosa-
HO napamempu iHAHCOBUX NOMOKI6 MA CYKYNHUU 6NIUE
Ha 3azanviy edexmuenicmv. Memoo po3podaeHo HA OCHOSI
PO3PAXyHKY iHmezpaibH020 NOKASHUKA 3G KPUMepiamu JjiK-
eionocmi, 306anancoeanocmi, inmencuenocmi, docmammuocmi
Qinancosux nomoxkis 3 ypaxyeannam cmpyxmypu daxmop-
HUX 03HAK.

Coopmosano epynu paxmopie na ocrnosi memooie cman-
dapmuzauii ma axmyanizayii 0anux, AKi 6UHAMAIOMb KO-
4061 Kpumepii ynpasainusa Pinancosumu npoyecamu Ha npo-
MUCOBUX NIONPUEMCMEAX 8 YMOBAX N0ICMU3AUTT eKOHOMIKU.
Inmepnpemosano exoHomiunul 3micm KoOpeaauiuHux 3anemxc-
HOCmel Mixc aamenmnHumu gakmopamu ma ix 3IMIHHUMU.
Busnaueno pisens 6naugy Ka0uo8ux kpumepiie Ha 3azaioHull
cman ynpasuinHa QiHaHCcoBUMU NPOUecamu 6 J02iICMUMHUX
cucmemax wWaAAXoMm 3acmocyeanis memooié maxconomii. /lns
3abesneuenns 00CMOGIpHOL OUIHKU KiHUeB020 cmany ynpae-
Ninna Qinancosumu npouecamu (ucoxui, cepeouii, Huzv-
Kuil, 0ocumv HU3bKUll) 3anpPonoHoO8aHo Popmyy po3paxyHKy
inmezpanvnoezo noxasnuxa. Bcmanogaeno npunycmumi meonci
11020 KOUBAHD MeMOOOM Konmpoavnux kapm Ilyxapma.

3acmocyeanns modeni 3abesneuye po3podKy 00’cxmue-
HUX pexomenoayiil w000 NPUliHAmms piwlens 3 pe2yo8anis
810n0610HUX NOKA3HUKIG Y PO3PI3i 6UOLIEHUX KIIOHOBUX KPU-
mepiis.

nsa po3paxyuxie euxopucmano xomn’romepny npoepa-
my IBM SPSS Statistics (Pocisn), wo 0o3eonse ananizyeamu
3HAMHUU Macueié iH@opmayii ma Hieea08aMU NOMUIKU NPU
00TpYyHMYani pimens.

3anpononosana modenb moxce Gymu KOpUcHo1o 0 cyo ’ex-
mie 2ocnodaprosanns y Mixcnapoonomy gopmami. Bona
8ioKkpusae 000amKo6i MONCAUBOCMI OUIHKU 3 BPAXYBAHHAM
HCUMMEBO20 UUKTY NIONPUEMCMEA, NPOMUCTOBUX MeHOeHUT,
emany a0zicmu3zauii c6imoeoi exoHOMIKU

Kntouoei caosa: noeicmusauyis, ynpasuinHa npoyecamu,
Memo0 maxconomii, iHmezpanbHuil NOKAIHUK, MOOeIb OUIHKU
Qinancosux npouecie
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1. Introduction

In the global economy, logistic systems play the role of
an effective method of management and are recognized as
a factor of economic development. Strengthening the tenden-
cy of formation of logistic systems by industrial enterprises is
characteristic of economies in different countries. A search
for additional financial opportunities in logistic systems of
industrial enterprises requires optimal solutions that would
be based on the logistic methodology of management of
financial processes. This results in creating the conditions
for minimization of expenditures based on the optimization
of the parameters of financial flows, which will ensure the
formation of the value of logistic chains and an increase in
the cost of enterprises.

The processes of management of material, financial and
information flows within logistic systems are widely exami-
ned by the global organizations that are members of the
European Logistic Association. Its representatives prove
that logistic systems must work by the corresponding actual
financial structure, show the possibilities of modeling spatial
trajectories of movement of financial flows, be actually funded
and evaluated, take into account economic, social and envi-
ronmental aspects. The need to improve the management of
financial processes is caused by the development of logistics
processes, the desire of countries to integrate into the world
economic relations by entering the global logistics systems.
In this regard, effective models of management of financial
processes should reflect the specifics of functioning of indus-
trial enterprises in the form of logistic systems and be based




on the experience of financial and logistics management. This
indicates that the subject of the research into the estimation
of managing financial processes in logistic systems of indus-
trial enterprises and the development of solutions to optimize
the parameters of financial flows are relevant.

2. Literature review and problem statement

Authors of [1] published a paper, which reveals the fea-
tures of the management of financial flows in supply chains.
Paying attention to feasibility of assessing the impact of
management on optimization of the cost of capital, they
propose the mathematical model «Supply chain funding»,
which reveals the relationship between the management of
financial flows and net working capital. An important area
of subsequent research in the field of supply chain funding
is an analysis of the impact of specific market conditions,
especially the benefits and risks of supply chains funding for
companies during an economic decline.

Researchers [2] prove the need for operative control of
financial flows in a supply chain and for development of the
ways of risks optimization. The key point of the paper is the
method of optimization of supply chain funding based of
the improvement of internal processes and development of
an approach to liquidity management that is common for
participants. Despite the fundamental character of the pre-
sented paper, it is important to develop the ways to assess
the state of liquidity management by companies-participants
of supply chains.

In paper [3], it was indicated that the formation of inno-
vative approaches to the management of financial processes
in logistic systems of enterprises requires the development of
procedures for acceleration of financial flows, reliability en-
hancement, improvement of the level of predictability assess-
ment. This approach reflects the key role of financial flows
in management of companies in terms of the logistication
of economy and determines the feasibility of the search for
rational models of ensuring the optimum values of quantita-
tive, spatial and qualitative parameters.

Authors of study [4] developed a stochastic model for
dynamic programming to determine the cost of the prepay-
ment program. The positive side of the model is the estima-
tion of future financial flows based of the analysis of a set of
movement scenarios. However, the method was developed to
manage the relationships with credit institutions, which re-
veals only one direction of the management of financial pro-
cesses in logistic systems. It is appropriate for the authors to
pay attention to the differential equations for the estimation
of the influence of changes in parameters of financial flows on
the optimal financing of logistic chains.

Scientific article [5] demonstrates the centralized supply
chain model, in which material and financial flows are inte-
grated. Quantitative assessment of the rationality of financial
integration is based on the interaction of the monetary mass
model with the systems of different levels of financial inte-
gration. Proving the effectiveness of the above-mentioned
approach, it is important to continue modeling the situation
where each participant will choose the first best solution
within a decentralized supply chain.

Authors of study [6, 7] define the applied problems of
management of financial processes at enterprises under con-
dition of logistication of economy in the framework of the
new direction — financial logistics. The papers of researches

reveal the methods of management of the dynamic state of fi-
nancial resources to increase the value of companies. Despite
the development of this direction, the issue of searching for
the optimal approaches to evaluation of effectiveness of ma-
nagement of financial processes in logistic systems of indus-
trial enterprises is still unresolved.

In paper [8], the dynamics of financial flows is touched
upon in the part of the financial strategy implementation by
alogistic system of an enterprise. The author defined the pro-
cedure of development of the integrated financial and logistic
strategies and identified possible financial risks. Despite the
merits of this study, the problem of the development of opti-
mization solutions in management of financial processes in
logistic systems of industrial enterprises with the use of the
methods of strategic and economic and statistical analysis
require further development.

Article [9] determined the conditions for forming a model
of management of financial flows in logistic complexes. The
order of the rational distribution of funds between activities
and the methods of personnel stimulation for the effective
use of financial resources were substantiated. The findings
presented by the authors can become the basis for evaluation
of financial processes in the logistic systems of industrial
enterprises, which is necessary in the context of further im-
provement.

In paper [10], the need for the use of information tech-
nologies in financial management of supply chains was
determined. The author of the work is limited to presenting
conditional hypotheses of the interaction of information
technologies with the efficiency of information exchange,
competitive advantages, movement of logistic flows, without
revealing the procedure of collection of empirical data. It is
important to develop further the economic-mathematical
apparatus of using information technologies for ensuring the
evaluation of effectiveness of management of financial pro-
cesses in logistic systems of industrial enterprises.

Authors of study [11] note that financial management of
a supply chain appeared in response to the global economic
crisis and financial difficulties of companies. Researchers
recognize the fact that under conditions of the financial
crisis, a lot of logistic networks would be liquidated if po-
werful companies in their supply chains did not provide an
appropriate level of balance and liquidity of monetary flows.
Analyzing a wide array of scientific information, they prove
that the indicated scientific sphere is characterized by an
exponential growth of interest of researchers and practical
specialists. Further recognition and interest of researchers to
the management of financial processes in logistic systems is
determined by a search for the mechanisms of optimization
of the parameters of financial flows and assessment of the
impact on the overall effectiveness of operation.

Research [12] presents some separate aspects of evalua-
tion of the state of management of financial processes in
logistic systems. Taking into consideration the importance
of the oil and gas industry, the authors of the article reveal
the approach to determining the indicators and factors that
affect the management of financial flows, set priorities and
indicators of the effectiveness with the use of the Fuzzy
ANP method. Despite the significance of the presented
models, it is appropriate at the level of the industry, which
narrows down the possibilities for its use by an indust-
rial enterprise. Therefore, it is advisable to improve and
adapt the presented assessment model to various sectors
of functioning.



Functioning of industrial enterprises in the form of lo-
gistic systems requires improvement of approaches to the
management of financial processes in the part that ensures
estimation reliability and formation of systematized models.
This is due to the fact that normative values of the indicators
do not reflect the relationships in logistic chains and indica-
tors of effectiveness of logistic management do not reflect the
specific features of the management of financial processes.
As a result, it is almost impossible to establish the optimal
values of the parameters of financial flows and to identify the
key criteria for management of financial processes. It proves
that the existing approaches do not provide a possibility to
develop optimal solutions for management of financial pro-
cesses in the logistic systems of industrial enterprises. This
part of the problem can be solved by designing an effective
approach, which would ensure generalization of the para-
meters of financial flows and the criteria for management of
financial processes to describe the final state.

3. The aim and objectives of the study

The aim of this study is to develop the model for eva-
luation of the state of management of financial processes
in logistic systems of industrial enterprises, which ensures
enhancement of efficiency of economic activities based on
making rational decisions.

To achieve the set aim, the following tasks need to
be solved:

—to determine the composition of the system-forming
factors taking into consideration modern technological ten-
dencies in the industry and identify key criteria for evalua-
tion of the state of management of financial processes in
logistic systems of industrial enterprises;

— evaluate taxonomic indicators of the state of manage-
ment of financial processes in logistic systems of industrial
enterprises to assess the impact level;

— to assess the effectiveness of management of financial
processes in logistic systems of industrial enterprises by
calculating the integral index and identify the possibilities
to enhance it.

4. Materials and methods for studying the management
of financial processes in logistic systems
at industrial enterprises

The information basis of the study included the official
statistics [13], [14] financial and management reporting
of an enterprise. The methods of information processing
comprised abstraction, analysis, synthesis, description, in-
terpretation and others. The methods of statistical-economic
analysis were used when exploring the tendencies and sys-
temic factors of the development of logistication processes
at industrial enterprises. To support the key criteria of the
management of financial processes, we applied the methods
of multivariate statistical analysis, sample actualization and
factor analysis. The method of taxonomic simulation was ap-
plied in assessing the influence of the parameters of financial
flows on the overall level of the management of financial pro-
cesses. The methods of statistical control and graphoanalytic
methods were used to determine the limits of fluctuations of
taxonomic and integral estimation indicators. The methods
of computer processing with the help of IBM SPSS Statistics

Version 22 (Russia) and Microsoft Excel software were used
for calculation.

5. Results of implementation of the model for estimation
of financial processes in logistic systems
of industrial enterprises

5. 1. Establishment of the composition of system-
forming factors taking into consideration modern techno-
logical tendencies in the industry

Reliability is the basis for effectiveness of functioning of
macro- and micro-logistic systems at the national and global
levels, which is ensured by the management of financial pro-
cesses, determined by the value of the formed logistic chains
and the impact on the cost of enterprises.

In the logistic systems of industrial enterprises, effective
approaches to the management of financial processes must
include the indicators that are most sensitive to changes in
parameters of financial flows and the importance of key ma-
nagement criteria. Despite this, it is a relevant task to deve-
lop of the appropriate evaluation model, which will be based
on taking into account the dynamic state (flow) of financial
resources and will be acceptable for companies that develop
logistic systems or are at primary stages of formation.

As a result, the technology of increasing efficiency of
management of financial processes in logistic systems of
industrial enterprises should be based on an approach that
would allow the combination of indicators of assessment of
financial resources, financial flows, and the key management
criteria. Its stages must be the following:

1) substantiation of the composition of monitoring and
evaluation indicators;

2) calculation, standardization and updating of the sys-
tem of estimation indicators;

3) construction of Shewhart control charts to determine
the limits of indicators’ fluctuations;

4) calculation of taxonomic indicators by the key criteria;

5) determining the integral index of estimation of the
state of management of financial processes;

6) construction of the graduation scale based of the
method of Shewhart control charts and assessment of the
state of the management of financial processes at an indus-
trial enterprise.

Indicators of monitoring and evaluation of the state of
management of financial processes at industrial enterprises
under conditions of logistication of economy should reflect
the internal environment of a business entity and industrial
tendencies that are characteristic of the external environ-
ment. For this purpose, in the process of forming a data array,
it is necessary to consider causal and synergistic relationships
that arise between elements of a logistic system. In this case,
the totality of empirical data must be based on consistency
principles. Indicators should be related, but not repeated,
which will make it possible to reflect real financial processes
in a logistic system of an industrial enterprise. That is why
the indicators must be grouped by five directions: finances,
a logistic infrastructure, logistic processes, staff, and so-
ciety [15]. In the framework of the study, empirical indica-
tors were explored for ten studied industrial enterprises for
the period from 2009 to 2016.

The stage of actualization is carried out to form the
aggregated factors based on correlation relations between
partial indicators that characterize the state of the studied



process. These factors reflect the dynamics of the state of
management of financial processes. In this case, reliability is
determined by the generation of a homogeneous sample and
testing it for compliance with the normal distribution law. It
uses the criteria of Smirnov-Grubbs, Dickson, Titien-Moor
and Kolmogorov-Smirnov, Liliforce and Shapiro-Wilk [16].
Following the position of [17] and with the purpose of
maximum preservation of a sample volume, a whole array of
indicators was included to the sample within the limits of the
proposed model.

It is advisable to perform the process of indicators’ ac-
tualization based on reduced correlation matrices, calcula-
tion of factor loads that are used within the multidimensional
statistical analysis [18]. Selection of the method for actua-
lization of the system of indicators of evaluation of the state
of management of financial processes in logistic systems of
industrial enterprises is based on such conditions of factor
analysis:

— it makes it possible to specify the composition of the
indicators’ system in terms of the determined evaluation
aspects under conditions of dynamic changes in a logistic
system;

— it does not distort the array of statistical information
and makes it possible to draw scientifically reasonable con-
clusions;

— it synthesizes the system of significant indicators that
are inherent to the general tendencies in the management of
financial processes at industrial enterprises under conditions
of logistication of economy.

Its basic model is as follows (1):
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where m < n; X; is the original features; F; is
the general factors; Ujis the specific factors;
aj;, a; are the factor loads (correlation factor
of each of the analyzed variables with each

Factor loads, which characterize closeness of relationships
between partial features and factors, determine the essential
or nonessential relationships. The closer the relationship of
a variable with a factor, the higher the value of the factor
load. The relationship is considered significant if the correla-
tion factor is higher than 0.7, it is considered nonessential if it
is lower. A positive value of load reflects a direct relationship,
the negative one reflects an inverse one.

The features that are included in an observation matrix
are non-homogeneous, since they describe different proper-
ties of the system of evaluation indicators and different units
of measurements. That is why within the developed model, it
is necessary to perform standardization of features, at which
the observation matrix is converted by obtaining standar-
dized values of features.

The standardization of indicators is based on formu-

las (3) to (5):
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where Zj is the standardized value of the j-th feature for the
i-th statistic unit; Xj is the value of the j-th feature for the
i-th statistic unit; j=1, 2, 3,..., n; Wis the number of units of
totality, X ;s the arithmetic mean value of the j-th feature;
S; is the standard deviation of the value of the j-th feature j
for the i-th unit.

It is advisable to perform standardization of the values
of indicators using computer program Excel. A fragment of
calculations is presented in Table 1.

Table 1

A fragment of calculation of standardization of elasticity coefficient
of incoming financial flow on the example of PAT «Volodarka» (Ukraine)

of the' selected factprs). ' Years X; X X -X | (X,-X?| S 7 (Zu—2,) | (Z1-2,)
Given the requirements to construction
of correlation matrices [18], in the model of 2009 | 0.54 | 0826 | —0.286 | 0.082 - | 71329 1869 | 3492
evaluation of the state of management of 2010 | 0.67 | 0.826 | —0.156 | 0.024 - [ -0725| -1.265 | 1.600
financial processes in a logistic system ofan ™91y 1 082 [ 0.826 | -0.006 | 0000 | - |-0.029 | ~0.569 | 0.323
industrial enterprise, a particular equation 201 Lot os26 | o184 0034 0853 | 0313 0,093
of the system takes the form (2): : . : : _ : . :
2013 0.88 | 0.826 | 0.054 0.003 - 0.250 | —0.290 0.084
X1j f“ f12 2014 0.72 | 0.826 | —0.106 0.011 - -0.493 | -1.033 1.067
Xz;‘ =a, f_“ +a;, f?Z + 2015 0.74 | 0.826 | —0.086 0.007 - —-0.400 | —0.940 0.884
: f f 2016 1.23 | 0.826 | 0.404 0.163 - 1.874 1.335 1.781
Xy - - Standard | 1.00 | 0.884 | 0.116 | 0.014 ~ | 0540 | 0.000 | 0.000
i n[o S R I I (7 I N
. ) U,.
+a; fz +..ta, f"" +a;| V) (2) o )
. . : After standardization of features, in order to exclude
S Som U, undesirable characteristics of the indicators, it is advisable to

Magnitudes Xj, F;, U; are variables, in this case, only the
values of original features (based on an observation ma-
trix) are known. As a result, the solution to the system of
equations is to compute the factor loads, and then factors.

convert the correlation matrix into the reduced matrix by in-
cluding the totality (the part of the variance that is explained
by general factors) in it (6):

=a +.. +a_? (6)



and excluding patterns (part of the variance that remained
from the complete variance) of features.

In this case, the variance of a feature will be calcula-
ted as (7):

&,
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As a result, the obtained reduced correlation matrix,
unlike the standard matrix, in which the elements that are
equal to unity are on the main diagonal, will take the fol-
lowing form (8):
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Its use will make it possible to simplify the procedure
of a factor analysis. As a result, the model of factor analysis
will be converted into (9):

’
Zl=a,F+a,F,+..+a,F+..+a,F
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The simplified system of equations predetermines a
change in some of the ratios that relate the variance and cor-
relation factors with factor loads. The variance will be equal
not to full variance, but rather to the totality of features of
factors (10):

2 _ 72

S2=h. (10)

That is why within the limits of construction of the re-
duced matrix, it is necessary to use formulas (11) and (12) to
calculate the values of correlation factor:

—for k=1:
T = Gy + Qo + e+ 0 G (11)
—for k=1:
T = Ay + @y + ... +a,,a,,. (12)

In the matrix form, these formulas will take the following
form (13):
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After standardization of features, determining the ele-
ments of the matrix and evaluation of totality, factor loads of
indicators that reflect correlation level of a separate indicator
by the factor were calculated.

Given that the proposed approach to actualization of the
indicators’ system is iterative, the calculations should be car-
ried out in IBM SPSS Statistics Version 22. The procedure
for assigning indicators to parameters and the fragment of
calculation of factor loads are shown in Tables 2, 3.

Table 2

Procedure for assigning indicators to parameters

in IBM SPSS Statistics

Parameter Indicator
Cpefﬁcient of staff turnover in management of finan- VAR00001
cial processes
Coefficient of social significance VAR00002
Coefﬁpient if ensuring outgoing financial flows by VAR00003
incoming ones
Cocf_ficicnt of informatization of management of fi- VAR00004
nancial processes
Quality of implemented charity measures VARO00005
Coefficient of feedback satisfaction of employees VAR0006
('Joeffi.cient of qualification level of management of VAR00007
financial processes
Coefficient of business reputation VAR00008
CpefﬁcientI of expedience of participation in exhibi- VAR00009
tion and fair events
Coefficient of net financial flow per one employee VAR00010
Coefficient of using logistic infrastructure VAR00011
Coefficient of elasticity of incoming financial flow VAR00012
by client base
Coefficient of claim VARO00013
Coefficiept of t.he depth of specialization in manage- VAR00014
ment of financial processes
Coefficient of outsourcing impact VAR00015
Coefficient of profitability of financial flow VAR00016
Table 3
Matrix of factor loads in IBM SPSS Statistics
Factor load characteristics
Indicator
1 2 3 4
VAR00009 0.967 —-0.041 0.175 0.016
VAR00008 0.942 —-0.036 —-0.207 0.023
VAR00010 0.939 -0.043 -0.107 0.054
VAR00002 0.938 -0.037 0.173 -0.020
VAR00016 0.925 0.076 0.084 0.001
VAR00011 | —0.031 0.874 ~0.169 ~0.144
VAR00012 —-0.041 0.868 —-0.166 -0.191
VAR00007 0.116 0.743 -0.013 0.415
VAR00006 —-0.298 0.631 -0.225 0.350
VAR00004 0.189 -0.254 0.533 0.266
VARO00013 —-0.164 —0.383 0.513 —-0.051
VAR00001 —-0.042 0.001 0.461 —-0.007
VARO00015 -0.077 —-0.069 0.482 0.413
VAR00014 | 0.207 ~0.011 0.148 0.870
VARO00003 0.040 -0.020 -0.375 0.613
VARO00005 0.310 0.090 0.337 0.569




The results of evaluation of the contribution of each
indicator to the total variance ensured formation of four sys-
tem-forming factors. The first factor is 34.8 % of variability.
The second and the third factors are explained by 25.4 %
and 18.8 % of variability, respectively, the fourth — 11.8 %.
In general, the obtained values of total variability suggest
that the first four factors at the level of 90.8 % of the totality
made it possible to present primary variables that reflect
the state of management of financial processes at industrial
enterprises. Based on the economic-mathematical content
of the factor-forming indicators, the key criteria of manage-
ment of financial processes in logistic systems of industrial
enterprises, it is advisable to determine the liquidity, balance,
intensity, and sufficiency of financial flows.

The first factor «Liquidity of financial flows» shows the
capability of the financial flow to accelerate the movement
rate under conditions of unforeseen situations. The indica-
tors, which determine the capability to ensure the sufficient
liquidity level in case of cuts (extension) of logistic chains,
are formed in the logistic system of an industrial enterprise.
A factor is characterized by the high values of factor logistics
on features. Percentage of variability and high loads indicate
that at the present stage of economy logistication, liquidity
of the financial flow is the main criterion of ensuring a high
level of management of financial processes in logistic systems
of industrial enterprises. Within the given factor, the main
indicators of the influence on liquidity of financial flows of
the national industrial enterprises are the following:

— coefficient of expediency of participation in exhibi-
tions and fair events, which describes the conditions for
the growth of the amount of incoming financial flows and
acceleration of the rate of their movement in the current and
future reporting periods due to expansion of selling markets;

— coefficient of business reputation, which assesses the
separate features of an enterprise by the criteria of professio-
nalism, reliability, business sense, social responsibility and the
formed level of trust of society. Business reputation plays the
key role in ensuring liquidity of financial flows, expanding
the circle of business partners, which provides the formation
of long-term trajectories of movement of financial flows and
acceleration of their rate by the specified logistic chains;

— coefficient of a net financial flow per employee reflects
the possibilities of using by an enterprise of a net financial
flow for the personnel development. His motivation to use
creative approaches in management of financial processes
determines the acceleration of the rate of movement of fi-
nancial flows;

— coefficient of social significance, which reflects the va-
lue of an enterprise to the society at a particular stage of ope-
ration and is calculated as the product of coefficient of brand
awareness and coefficient of goods consumption. The impact
on liquidity of the financial flow is expressed in its accelera-
tion due to recognition of the given enterprise by the society;

— coefficient of profitability of the financial flow de-
scribes the ratio between the net and the outgoing financial
flows. To ensure the appropriate level of this indicator, it
is required to make business activity of an enterprise more
active, and therefore, to form effective mechanisms to acce-
lerate the movement of financial flows.

The second factor is characterized by the same number
of parameters as the first factor. It is advisable to define it
as «Balance of financial flows», which is capable to optimize
incoming and outgoing financial flows and to bring financial
flows into conformity with the material flows. The balance is

ensured by synchronization, which regulates incoming and
outgoing financial flows in terms of logistic chains to opti-
mize the balance of monetary costs and the rhythm, which
reflects the movement of same amounts at the same rate.
Within this factor, the main indicators on the impact on the
balance of financial flows of the national industrial enterpri-
ses are the following:

— coefficient of the use of the logistic infrastructure
characterizes the conditions of formation by the objectively
necessary number of participants. This makes it possible
to optimize the amount of net financial flows through the
consistency of financial flows, as well as creates the optimal
channels of movement of corresponding material flows;

— coefficient of elasticity of incoming financial flow by the
client base, which determines the conditions of the gain of the
incoming financial flow compared with the gain in the clients
of a company. The influence on the balance is pronounced in
ensuring the optimal deviations of incoming financial flows
from attracting new customers with outgoing financial flows
related to the policy of expanding selling markets;

— coefficient of qualification level characterizes ensuring
the balance of financial flows through capabilities of em-
ployees to apply modern tools of management of financial
processes;

— coefficient of feedback satisfaction of staff reflects the le-
vel, depth, adequacy of accepting by the managers the decisions
made by chief executives and implementation of their cumu-
lative impact on the management of financial processes. Feed-
back synthesizes the actions of participants of logistic chains,
which represent causal relationships during ensuring the
balance of financial flows. This reduces entropy, increases the
self-organization level and substantiation of decision making.

Based on the structure of the third factor, it is interpreted
as «Intensity of financial flows». The intensity of financial
flows is the frequency of movement of incoming and outgoing
financial flows in terms of logistic chains and between the
elements of the logistic system. Factor logistics indicators are
positive and negative in nature. That is why the quantitative
increase in of the values that make up the structure of a factor
has a stimulatory and non-stimulatory effect on the dynamics
of the studied process.

Within the given factor, the main indicators of the impact
on the intensity of financial flows of the national industrial
enterprises are the following:

— coefficient of digitization of management of financial
processes reveals the nature of the use and availability of
information and communication technologies. This enhances
effectiveness of monitoring the movement of financial flows
in the context of logistic chains. As a consequence, the dura-
tion of a financial-logistic cycle decreases, which contributes
to improvement of intensity of financial flows;

— coefficient of claim describes the impact of claims on the
reduction of the frequency of movement of incoming financial
flows and emergence of unexpected outgoing financial flows
due to the emergence of additional transaction costs;

— coefficient of staff turnover in the management of fi-
nancial processes, which determines the possibility of ensur-
ing an acceptable level of intensity of financial flows due to
creation by managers of their own databases of participants
of the logistic infrastructure and formed lasting partnerships;

— coefficient of outsourcing impact characterizes the
acceleration of incoming and outgoing financial flows due to
reduction in costs of performing operations by outsourcing
companies. The intensity of financial flows is ensured by



finding rational ways to optimize incoming and outgoing
financial flows.

The fourth factor <«Sufficiency of financial flows» in-
cludes the indicators that clearly reveal the specifics of
functioning of logistic systems of industrial enterprises and
display the specifics of the flow management of financial
processes based on the principles of social responsibility of
business. The structure of indicators reveals the possibilities
of net financial flow to meet the needs of an industrial enter-
prise to implement alternative directions of formation and
use of financial resources.

Within the given factors, the main indicators of the im-
pact on sufficiency of financial flows of the national indust-
rial enterprises are the following:

— coefficient of the depth of specialization in manage-
ment of financial processes reflects the proportion of em-
ployees with experience in the management of financial
processes of the company. This creates the conditions for
ensuring the sufficiency of financial flows during current and
future reporting periods;

— coefficient of ensuring outgoing financial flows by the
incoming one characterizes the level of the outgoing finan-
cial flows being exceeded by the incoming financial flows,
which determines the possibility of the development of an
enterprise;

— the number of implemented charitable activities deter-
mines the possibilities of obtaining sufficient future financial
flows due to the formation of new partnerships, which can
become a basis for attracting additional investment resources
and modern ways of financing, including financing by crowd-
funding platforms.

The management of financial processes based on the
established indicators of the highest impact on liquidity,
balance, intensity, and sufficiency of financial flows can
ensure stability of logistic systems of industrial enterprises
in long-term prospects. Unlike traditional indicators of

ensuring liquidity, balance, intensity and sufficiency, the
described indicators of financial flows are more strategically
oriented and cover the entire system of the enterprise ma-
nagement.

The next stage is determining the limits of fluctuations
in the values of the indicators for key criteria. To do this,
we will use the method of construction of the Shewhart
control charts [19]. A control chart is a diagram of values
of the found characteristics of sub-groups depending on
numbers. It reflects the central line, which corresponds to
the reference value of the characteristic (arithmetic mean
of the indicators of the sample totality of the enterprises in
the studied dynamic range) and control boundaries (upper
and lower). As a result, the variability cause is the point,
which displays on the control card the time and the state
of the studied process at some point according to its upper
or lower control boundary (permissible magnitude of devia-
tion of a characteristic from its typical value). The control
boundaries are at distance of 36 from the central line, where
o is the standard deviation. Magnitude 3o indicates that
approximately 99.7 % of the values of a characteristic are
within the boundaries on condition that the process is in the
statistically controlled state. That is, there is a risk, equal to
approximately 0.03 %, or an average of three per thousand
cases, that the point will be found beyond the control boun-
daries when the process is in the statistically controlled state.
The probability of «breaking» the boundaries is so low that
the appearance of a point beyond the boundaries requires
immediate actions so as to return to the measures of the
typical state. As a result, control boundaries 3¢ are called
«actions boundaries actions». The boundaries at distance 26
from the central line display the points that warn about the
possibility of the process going beyond the state of statistical
control (warning points).

Software interface of implementation of this process by
a separate indicator is shown in Fig. 1.
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Fig. 1. Software interface of the construction of control charts in IBM SPSS Statistics Version 22
(fragment by a separate indicator)



3. 2. Assessment of the level of impact of key criteria
of management of financial processes based on taxonomic
indicators

At the next stage, it is necessary to calculate the taxo-
nomic indicators by the key criteria of the management of
financial processes in order to assess the level of impact on
management processes. A taxonomic indicator is a synthe-
tic magnitude, «resultant» for all features that characterize
the studied totality. The main indicator used in taxonomic
models is so-called taxonomic distance. It is the distance
between the points of a multi-dimensional space that is
calculated based on the methods of analytical geometry.
Taxonomic distance is calculated between points-features in
a multi-dimensional space.

In turn, space dimensionality is deter-
mined by the number of features that charac-
terize the studied phenomenon. The calculated
taxonomic distance existing in a multi-dimen-
sional space makes it possible to determine the

The obtained distances are original magnitudes that
should be used for calculating the taxonomic indicator for each
key criterion of management of financial processes (¢;) (15):

(15)

Results of calculations of taxonomic indicators of ma-
nagement of financial processes in logistic systems of indus-
trial enterprises are shown in Table 4.

The taxonomic indicator of the management of financial
processes for each criterion is interpreted as follows: the
closer the value of the indicator to unity, the more this unit
influences the level of management of financial processes.

Table 4

Taxonomic indicators by key criteria of management of financial processes
in logistic systems of industrial enterprises (Ukraine)

position of each point relative to the others, _ Value of taxonomic indicators

and as a result, to substantiate the place in Enterprise Liquidity | Balance | Sufficiency | Intensity
the general totality. Due to consideration : (TTyrr) (ITprr) (Tsrr) (1)
of complexity of the developed model, the PrAT company «Arsania» 0.019 0.297 0.343 0.275
standardization of features was carried out |PAT «Berdichev factory» 0.129 0.157 0.222 0.373
at the first stage. That is why in order to cal- | PAT «Volodarka» 0.298 0.442 0.212 0.531
culate a taxonomic indicator for key criteria | PAT «Grono-Tex» 0.346 0.283 0.275 0.706
of the management of financial processes, it | PAT «Zorianka» 0.372 0.545 0.468 0.360
is appropriate to use the information that is | prAT «Santa Ukraine» 0.222 0.251 0173 0.089
grouped at the first stage of implementation of  [pAT  Siveriankas 0371 0136 0.250 0514
the CSI?Sldered fm"ddt; Sltandaﬁ‘ti}‘lzam‘é ‘15 reci PAT <Trottola» 0.536 0.301 0.021 0.565
quired in case of a partial use ot the mocel and — Ip 1" 17 hoorod sewing factory» | 0.247 0.073 0.142 0.698
monitoring the values of taxonomic indicators

. . - . PrAT «Elegant» 0.317 0.329 0.306 0.151
in each new dynamic range for a particular

company.

In this case, it is necessary to calculate the elements of
the matrix of distances. To achieve the goal, all features of the
matrix of observations should be differentiated. Feature dif-
ferentiation is the division of the stimulants and destimulant.
The basis for feature division into two groups is the nature of
the impact of each of them on the management level of the
studied object. That is why it is advisable to determine the
indicators that make direct impact on the management level
within the determined criterion as stimulants. The indicators
that make inverse impact are defined as destimulants. Consi-
dering a stimulating or destimulating impact of the indicators
at the level of management of financial processes in the logis-
tic system of an enterprise, it is proposed to select the highest
value as the standard for the indicators in the studied range
that are stimulants, and the lowest value — for destimulants.

After studying the coordinates of the standard, the dis-
tances between the point and separate units of the studied
set are calculated. After calculating the distance between
all units of this totality, we obtain the matrix of distances C.
It can be written down as (14):

O C1 2 C1 i C1 P C1 w
CZ 1 0 C21‘ CQ P CZ w
C= Ci1 Ci2 0 Cip Cm ) (14)
¢, ¢, C, 0 C,
Cm1 Cw 2 Cmi Cz(y) 0

where character C;j means the distance between elements i
and .

The level of influence of the key criteria of the manage-
ment of financial processes by a sample set of enterprises dif-
fers significantly. However, the feature for the studied enter-
prises is a predominant impact of the criteria of intensity and
balance, which is quite logical, given the financial capabilities
of industrial enterprises, determined by the modern state of
development of economy of Ukraine.

5. 3. Calculation of the integral index of evaluation of
effectiveness of management of financial processes

It is advisable to calculate the integral index of evalu-
ation of the state of management of financial processes in
logistic systems of industrial enterprises based on taxonomic
indicators and significance of the generated groups of factors.
To calculate the integral index of evaluation of the manage-
ment of financial processes in a logistic system of industrial
enterprises, the following formula is proposed (16):

HK,FP =TI A+ T g A+ T g Ao +T1 A (16)
where A displays significance of the key criteria of the ma-
nagement of financial processes in logistic system of indust-
rial enterprise, determined by the structure of factor features.

The calculated values of integral indices for the sample
totality of industrial enterprises are shown in Table 5.

The obtained values of integral indices characterize the
state of the management of financial processes for a parti-
cular industrial enterprise. Along with this, the values of the
indices indicate that in the industry it varies from 0.2551
to 0.4085. The economic interpretation of integral index is



as follows: the closer the value to unity, the higher the level
of management of financial processes in logistic systems of
industrial enterprises.

Table 5

Integral indices of evaluation of the state of management
of financial processes in logistic systems of industrial
enterprises (Ukraine)

Enterprise Value of integral index
PrAT company «Arsania» 0.189
PAT «Berdichev factory» 0.175
PAT «Volodarka» 0.368
PAT «Grono-Tex» 0.351
PAT «Zorianka» 0.408
PrAT «Santa Ukraine» 0.253
PAT <«Siverianka» 0.281
PAT <«Trottola» 0.390
PrAT «Uzhgorod sewing factory» 0.255
PrAT «Elegant» 0.303

This situation determines the necessity of formation of
the corresponding gradation scale. It is advisable to con-
struct it based on the method of Shewhart control charts in
software IBM SPSS Statistics Version 22. According to the
determined limits, It is appropriate to represent the scale of
gradation of the values of integral indices of evaluation of the
state of management of financial processes in logistic systems
of industrial enterprises as follows (15) to (18):

— high level:

X+1o< I <X +30, 0.419<11/1" <0.503; (15)

— medium level:

X 1<) <X +10, 0.334< 111" <0.419;
—low level:

X-36<II)" <X ~15, 0.250< 11" <0.334;
— rather low level:

0< I <X -30, 011" <0.250.

Approaches to improvement of effectiveness of manage-
ment of financial processes in logistic systems of industrial
enterprises are also determined for each enterprise by a situa-
tional combination of the values of the value of taxonomic
and integral indicators. The calculations show that it the lack
of a high level of management of financial processes is cha-
racteristic for Ukrainian industrial enterprises. The medium
level of management of financial processes is characteristic
of PAT «Volodarka», PAT «Grono-Tex», PAT «Kirovograds-
ka SF «Zorianka», PAT «Trottola». The enterprises PJSC
PAT «Siverianka», «Santa» Ukraine, PAT «Uzhgorod sewing
factory», PAT «Chernigov SF «Elegant» have a low level of
management of financial processes. The value of the integral
index for PAT company «Arsanias, PAT Berdichev factory»
go beyond the lower boundary of the Shewhart control chart,
which reflects a rather low level of management of finan-
cial processes. It is appropriate to determine the measures
for improvement of the effectiveness of the management

of financial processes for a particular industrial enterprise
taking into consideration taxonomic indicators according
to the established criteria and the impact of decisions on
the indicators that belong to each of them. In particular, for
the PAT «Volodarka», intensity and balance are the most
significant criteria of the management of financial processes.
It is appropriate to make decisions on the transition from
the medium level to the high level through the influence on
the indicators of these factors. A similar algorithm in deci-
sion-making for improvement of the management of financial
processes is used for other businesses.

6. Discussion of the results of implementation
of the model for evaluation of financial processes
at industrial enterprises

The advantage of the proposed model is to provide a reli-
able assessment of the effectiveness of the management of fi-
nancial processes in logistic systems of industrial enterprises
based on the methods of mathematical statistics. Developing
the scientific approach [5] regarding the financial integration
of the participants of logistic chains, the proposed model
creates a basis for the formation of logistic networks and
generation of extra value by them.

In contrast to study [12], which propose a model for eva-
luation of the management of financial processes at the level
of the industry, the developed model can be applied both at
the level of various industries and at the level of businesses.

The presented model also improves the approaches [10]
concerning the necessity of the management of financial
processes in supply chains. In particular, the financial flows
that circulate not only in a supply chain, but also in the entire
logistic system of an industrial enterprise are taken in con-
sideration within its boundaries.

The author [2] demonstrates the key role of the operative
control of the management of financial flows in supply chains,
which limits the possibilities for strategic management. The
presented model is aimed at the regulation of the operative
indicators that ensure the strategic prospects of the develop-
ment of an enterprise and cover all of the systems of control
of an industrial enterprise. In addition, in the technique of
the researcher [2], the emphasis is on the management of
liquidity. The developed model provides an assessment of the
effectiveness of the management of financial processes in lo-
gistic systems of industrial enterprises by four key criteria —
liquidity, balance, intensity, and sufficiency.

The problem of the vast majority of existing scientific
research is that the normative value of the indicators, which
are used in the management of financial processes, do not re-
flect the specificity of the flow management. Trying to solve
the specified problems, the study proposed an integrated ap-
proach based on the financial, logistic and social indicators.

The disadvantage of the presented model is, first of all,
that it is applicable only to the specified sample of enterprises
or the corresponding stage of functioning of the economic
system. A change in industrial or technological tendencies
leads to reviewing the scale of gradation of values of integral
indicators, and hence the need to calculate new values of indi-
cators, formation of new groups of factors and to substantiate
the key criteria. Secondly, in the determined dynamic series,
the indicators can be formed by other latent factors, which
will determine the need for substantiation of their causation.
Thirdly, the economic-mathematical content of each selected



factor can be subjectively interpreted by the financial mana-
ger, based on the analysis of a particular situation.

The subsequent development of the model must focus on
the formation of a unified approach to the selection of indi-
cators and criteria for the management of financial processes
at industrial enterprises. The presented model can also be
developed in the direction of searching for the ways of their
adapting to the dynamic conditions of functioning of the
economies of various countries.

The possible difficulties in the development and practical
application of the model is the occurrence of contradictions,
which lies in simultaneous application of the unified ap-
proach corresponding to digitalization of the economy, and
the differentiated approach, caused by different dynamic
states of the business environment. The application of simu-
lation can probably be one of the ways of overcoming the
described problem.

7. Conclusions

1. The system-forming factors of the influence on the
management of financial processes in logistic systems of
industrial enterprises were determined based on the appli-
cation of standardization procedure and actualization of the
system of indicators. Taking into consideration the modern
technological tendencies in the industry, the economic and
mathematical content was revealed and the key criteria of
the management of financial processes in the logistic systems
of industrial enterprises were substantiated. It was estab-
lished that at the present stage of functioning of the industry,
it is advisable to carry out the study by such key criteria as
liquidity, balance, intensity and sufficiency.

2. The level of the influence of the key criteria on the gene-
ral state of the management of financial processes in logistic
systems of industrial enterprises was determined. To do this,
the taxonomic indicators of the management of financial pro-
cesses by key criteria in the context of the studies industrial
enterprises were calculated. The impact of the liquidity criteri-
on is characterized by the values of the taxonomic indicators in
the range from 0.019 to 0.536, of balance criterion — from 0.073
to 0.545, of sufficiency criterion — from 0.021 to 0.468, of inten-
sity criterion — from 0.089 to 0.706. It was proved that under
modern conditions, the intensity criterion and the balance cri-
terion have prevailing influence on the management of finan-
cial process in the industry, which is explained by the limited
financial capabilities of the Ukrainian industrial enterprises.

3. The state of the management of financial processes
in logistic systems of industrial enterprises was estimated
based on the proposed method for calculation of the integral
index. The result of the evaluation is the establishment of the
boundaries of the fluctuations in the values of integral index
for each of the studied companies. Numeric boundaries of the
fluctuations are:

— for the high level — 0.419< 11" <0.503;

— for the medium level — 0.334 < [} <0.419;

— for the low level — 0.250 < 17" <0.334;

— for a rather low level — 0< 177" < 0.250.

The gradation scale was established based on using the
method of Shewhart control charts. It was emphasized that
the numeric boundaries can change under the influence of
economic and technological changes in the industry. It is
appropriate to develop practical recommendations for each
company with respect to the situational composition of the
indicators of aggregated groups of factors and values of taxo-
nomic indicators by the key criteria.
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3anpononosano cnocidé KyeamHs NOKOGOK, AKUL NOAA2AE
€ ocaodxceni 3a20moeox 3 yeienymumu epanamu. Pozpodaeno
Memoouxy meopemurnux 00CONHCEHb, AKA NONALANA 8 QOCJLi-
0JCEHHI MeXaHizMy 3aKpumms umyuHux 0Cb0o8ux oedexmis
6 3azomogxax. JIocaioxicenns npoeooUIUCs HA 0CHOBL Memoody
ckinuenux enemenmis. OCHOGHUM napamempom 00CAIONCEHHS
oyna enubuna yeienymux epanei sazomoexu. Ileii napamemp
eapiroeascs ¢ dianazoni 0,75; 0,80 i 0,85. Kym yeienymux epa-
neti cmanosus 120°. Pesyaomamamu meopemurnux 00Caidxicets
oyau posnodiau: dedpopmauiii, memnepamyp i Hanpyrcenv
6 Mini 3a20MO6KU 6 NPOUeCi 0CAVHCEHH 3Aa20MOBOK 3 YGieHYy-
mumu epansmu. Ha ocnosi yux napamempis 6cmanosnro8ascs
NOKA3HUK HANPYICEH020 CIMANY 6 0CbOBIl 30HI 3A420MOBKU.

Jlna nepesipku ompumanux meopemuuHux pe3yavmamis
Oyna po3pobaena memooura excnepumenmanviux 00CAioyices.
Hocaioxncenns npoeoounucsa Ha C6UHUESUX i CMAJIe6UX 3A20M 06 -
xax. B peaynomami meopemuunux docaiodicenv 6yno 6cmanos-
JleHO, Wo ePexmusHor aubUHO0I0 YsizHYmux zpaneil € cnigeio-
Howenns diamempis eucmynis i ycmynie pienux 0,85. /s uvozo
cniggionouwenns 6i00yeaemvcsa inmeHcueHe 3aKpummsi 0Cv0-
6020 depexmy. Ile noACHIOEMbCA BUCOKUM PiBHEM CIMUCKAIOMb
Hanpyicens npu 0caodiceri 3a20MoBOK 3 YGieHYMUMU 2PAHAMU.
Bcmanosnena edpexmusna cmynins depopmauii, npu sixiii 6106y -
eaemuvcsa inmencuene saxpumms oedexmie. Bcmanoesneni pos-
no0in depopmayiii 3a nepepizom i 6UCOMi 3a20MOBKU, A MAKOIC
3MIHA NOKAHUKA HANPYIHCEHO20 CMAHY 6 NPOUECi 0CAONCEHHS
3a20M060K 3 YBiZHYMUMU 2PAHAMU. 3AKPUMMS 0CLOBUX DedeK -
mie 0Yn0 niomeepoIHceHo excnepuMeHmanbHUMU 00CAL0NCeHHA-
MU HA CBUHUEBUX | CIMANeGUX 3PA3KAX.

Byno 30iticieno 6npoeaiicenis H08020 CnOCOdY 0Ca0dHceHHs
3az20moeBox 3 yeienymumu epauamu. Pezynomamu ynrompazeyxo-
6020 KOHMPONIO 00360IUNU 6CMAHOBUMU, WO OMPUMAHi dema-
i He Malomv HYMpiuHIx Oedexmis, aKi nepesuwyIons 6UMO2U
esponeiicokozo cmanoapmy SEP 1921. IIpoeedeni docniosicenns
00360J1UIU 3POOUMU BUCHOBOK NPO BUCOKY eexmusHicmob 3anpo-
NOH0BANH020 H0B020 CROCOOY 0CADNCEHHS 3A20MOBOK 3 Y6ieHYmuU-
MU epanamu, aKa noaseana y nideumweHHi AKocmi 0Cb060i 30HU
KPYNHUX NOKOBOK 3 BUKOPUCIAHHAM Ub020 CROCOOY

Kmiouosi cnosa: ysienymi epani, ocaoncenns, Hanpyiceno-
depopmosanuii cmamn, ocvo6i depexmu 3aumKa, 6UCOKOAKICHI
noKo6Ku

1. Introduction

All machine parts in heavy industry and energy engi-
neering refer to the products that have special purposes
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and are manufactured using the techniques of hot plastic
deformation. The dimensions and weight of these parts imply
their fabrication by forging. Billets for forging are typically
ingots. Forge ingots are characterized by low quality due to




