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ALGORITHMIZATION OF STRATEGIC
DIAGNOSTICS IN THE SYSTEM OF
CONTROLLING THE RESULTS OF FINANCIAL
ACTIVITY OF THE ENTERPRISE

ABSTRACT

The system of results of effective performance of strategic diagnostics in the system of
controlling financial indicators is formed and the place and role of diagnostics in the
organizational structure of the enterprise are determined. It is established that an im-
portant result of the introduction of the structure of strategic diagnostics is the addi-
tional synergy of departments, which is a factor in increasing the competitiveness of the
enterprise. The nomenclature of organizational measures to ensure effective controlling
has been formed and the directions of strategic diagnostics have been established. It is
established that diagnostics must be conducted continuously by all characteristics that
affect the financial performance of the enterprise in order to obtain an effective man-
agement strategy. It is established that not only the values of the mentioned charac-
teristics but also their trends are subject to controlling and analysis. The forecast of
activity of the enterprise is formed on the basis of this analysis. The structure of appli-
cation of strategic diagnostics in the system of controlling financial results is developed.
This allowed formalizing the place and role of diagnostics in the formation of effective
management strategies. A mathematical model and formalized approaches for propos-
ing managerial actions based on strategic diagnostic data have been developed. For the
first time, the competitiveness indicator of the enterprise was used as the main objective
function of the formalized approach with the use of strategic diagnostics. The practical-
ity of the proposed theoretical approaches and mathematical model is proved by the
example of the analysis of the results of the Eristov Mining and Processing Plant. The
potential of production, the degree of its achievement and restraining factors to obtain
optimal values of the plant's performance indicators are evaluated.

Keywords: strategic controlling, strategic management, controlling tools, solutions in
controlling, strategic method of controlling, controlling system, strategic scorecard, fi-
nance

JEL Classification: R14, D18, P2, B40, G39, M40

INTRODUCTION

In Ukraine, the strategic importance of the formation of diagnostics as a systemic tool
for controlling the financial performance of the enterprise is often neglected, narrowing
controlling and diagnostics to the task of providing management with the information it
needs. The implementation of diagnostics does not consider it necessary to form an
appropriate organizational structure and provide it with the necessary resources to use
the results of strategic diagnostics by lower and even middle management, which would
allow managers to take a broader look at the range of issues and make more effective
and consistent decisions.

Nowadays, organizing effective interaction with the external environment, forecasting
risks and proposing methods to neutralize them, analyzing the causes of strategic prob-
lems and solutions, determining the directions of development is not even a condition
for ensuring the appropriate level of competitiveness, but a guarantee of survival of the
enterprise in the conditions of the crisis of the national economy and significant changes
in the economy of neighboring countries, which are focused on implementing all aspects
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of Industry 4.0. Strategic diagnostics in the system of controlling the financial results of the enterprise is one of the tools
that allows for solving all these issues.

Strategic diagnostics is an integral part of the management system aimed at achieving the long-term goals of the enter-
prise, a tool aimed at increasing the effectiveness of far-reaching management decisions. This is especially important in
the uncertainty of today's market, significant unforeseen effects of operational decisions of institutional structures as it
provides opportunities to increase the strategic potential of the enterprise and to guarantee it some financial stability and
protect against financial and industrial risks.

LITERATURE REVIEW

A significant number of researchers have studied various aspects of this issue. Thus, Tarasiuk [1] studied the impact of a
comprehensive study of the possibilities of further development of the enterprise on its effective operation. Pielmeier [2]
points out that the adaptability of companies and their desire to ensure competitiveness requires them to use information
technology "Industry 4.0". Hollthaler [3] studied the features of strategic diagnostic approaches for small and medium-
sized businesses. Christoph [4] considers strategic diagnostics in the use of production planning and controlling information
systems (PPS) and cyber-physical production systems (CPPS). Dokiienko [5] believes that "value-based management
(VBM) and a balanced scorecard (BSC) are justified to provide strategic management with enhanced forecasting capabili-
ties". Nitsenko and Kravchuk [6] studied the use of accounting and analytical data to form a development strategy and
ensure competitiveness. Kosteniuk [7] used the graphical method "Polygon of potential" for strategic diagnostics, which
he considers promising. Buhai [8] studied the use of the dynamics standard approach to diagnose the financial condition
of companies. Nitsenko and Rudenko [9] researched the use of strategic diagnostics to predict strategic development in
conditions of uncertainty. Kononenko [10] studied the mechanism of strategic diagnostics and its place in the formation
of the financial security of the enterprise. Reta [11] studied the effectiveness of the use of controlling systems and strategic
diagnostic tools in Ukrainian enterprises. Orobinsky [12] researched the areas of improving the tools of strategic controlling
and the use of risk-oriented technologies to ensure the financial stability of enterprises. Kiselakova [13] used a strategically
balanced scorecard (BSC) to form a creditworthy performance model (CWM) Kaplina [14] identified the role of controlling
as a unifying basis of organization and management of the enterprise. Golovko [15] studied theoretical approaches to the
definition of "financial controlling" and used Altman's model for practical analysis of the group of enterprises. Tkachenko
[16] studied the problems of financial controlling taking into account the principles of systematics.

Bedrinets [17] studied aspects of the use of strategic controlling for crisis management. Shulha [18] studied the problems
of using a comprehensive system of corporate level - BSC for strategic enterprise management.

AIMS AND OBIJECTIVES

Despite the significant amount of scientific work on this issue, some aspects of it require further research, in particular,
the study of the structure of the system implementation of strategic diagnostics; analysis and stratification of the results
of diagnostic implementation; organizational measures for the effective application of strategic diagnostics; content of
diagnostic tools, etc. Due to the fact that the mathematical methods of analysis proposed in the scientific literature are
either too complex for practical application or their results are not relevant enough, mathematical approaches to solving
this problem need to be developed.

The purpose of the article is to develop a structure for the application of strategic diagnostics in the system of controlling
the financial results of the enterprise, create a mathematical model and formalized approaches to the formation of man-
agement actions based on strategic diagnostic data.

METHODS

A set of general and special methods of scientific knowledge was used to conduct the research, the results of which are
provided in the presented article. The method of abstraction was used to substantiate the relevance of the topic, formulate
the purpose and tasks of the study. The structural-genetic method was used for forming a system of results to be obtained
by effective implementation of strategic diagnostics in the system of controlling financial indicators and determining its
place in the organizational structure of the enterprise, forming a range of organizational measures to ensure effective
strategic diagnostics and strategic diagnostics. The method of economic modeling, mathematical formalization was used
to create a model for determining the competitiveness of the enterprise using strategic diagnostics. Methods of analysis
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and synthesis, induction and deduction, ascending from the abstract to the concrete were used to analyze the results of
the Eristov Mining and Processing Plant.

RESULTS

The formation of the policy of controlling the financial results of the enterprise should be preceded by the choice of strategy
of the enterprise and the definition of directions for the implementation of this strategy. It is necessary to form an appro-
priate organizational structure (see Fig. 1) for the effective implementation of these tasks. In this structure, strategic
diagnostics, as a tool in the controlling system should take its rightful place and ensure the implementation of its tasks,
which will ensure success in the formation of effective management decisions. The results of the use of strategic diagnos-
tics in the context of controlling the financial results of the enterprise in accordance with the stratification of implementation
should be: substantiation of strategic objectives of the enterprise and the development of strategy options; defining the
goal and drawing up a strategic plan to achieve it; organization of the internal structure of the implementation of strategic
diagnostics in the system of controlling the financial indicators of the enterprise; empowering management entities with
appropriate functions integrated into the organizational structure, powers and responsibilities; providing feedback between
these entities; proper motivation of management entities to conscientious implementation of strategic diagnostics in the
controlling system; organization of operative reaction to intermediate results of strategic diagnostics and corresponding
operative change of tools of achievement of the purpose, financial strategies, etc.

‘ Choice of strategy ‘
JIr
‘ Defining the goal ‘
JL
‘ Building a model ‘
L JL
Setting relevant values of - .
‘ selected indicators '4:>1 Strategic diagnostics l;
J L 2
Selection of the target function
JL
Setting thresholds for financial ¢
risks
1L
‘ Forecasting ‘
JL Y

Assessment of the possibility of Comparison of altemative
achieving the goal management strategies
I

Adjust the level of achievement
of the goal
J L

\
|
‘ Changing tools of influence }
J L
‘ Achieving the result }4

Figure 1. The structure of the system implementation of strategic diagnostics in the context of controlling the financial results of the
enterprise.

Organizational measures to ensure effective strategic diagnostics should be: the creation of a coordination center for its
implementation; development of appropriate regulatory and methodological support; provision of appropriate human,
financial, technical resources and control of their intended use. The study found out that an important result of the imple-
mentation of the structure of strategic diagnostics in the system of controlling the financial performance of the enterprise
is an additional synergy of departments, which should be used as a factor in increasing competitiveness.

The problem with the implementation of strategic diagnostics in the system of controlling the financial results of the
enterprise is that these results are usually determined by the reporting period - month, quarter, or even half a year, year,
whereas a rapid change of influence parameters with their significant amplitude, which can exceed the established safe
values, requires prompt management response. That is, the definition of "strategic" in relation to the diagnosis is related
to the strategic goal and task - to achieve the result and not the procedure for its implementation.

The practice of using support and decision-making systems that use strategic diagnostics in the context of controlling the
financial results of the enterprise proves that the effectiveness of financial and production tasks ~ 65% depends on the
relevance of management strategy, ~ 25% - on the quality of operational management and ~ 10% on the management
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to solve current tasks. The skill of systematic implementation of strategic diagnostics guarantees success in each of these
aspects to a greater extent for strategic management, to a lesser extent for operational management, and to even less
one for current management.

Strategic diagnostics is the cornerstone of financial controlling in the following areas: ensuring the accuracy of the infor-
mation obtained as a result of diagnostics, which, in turn, determines the level of effectiveness of management decisions,
including critical ones for the enterprise; conducting an operational analysis of the current state of the enterprise; ensuring
the formation of the forecast without adjusting the results of controlling; modeling the state of the enterprise for the
future, taking into account the results of financial controlling; comparing these options and helping to choose the man-
agement strategy of the enterprise that would provide the best result (see Fig. 1).

Therefore, in our opinion, it is a significant mistake to limit the diagnosis only to financial results, and the results of the
reporting period. Diagnosis and control must be carried out continuously by all characteristics that affect this financial
performance.

Not only the values of these characteristics should be monitored and analyzed, but also their trends with the formation of
the current forecast based on the results of the analysis of the integrated impact of changes on the financial results for
the current and subsequent periods.

To perform this task, the tools of financial diagnostics should include financial reporting data; integrated financial ratios;
horizontal and vertical analysis of financial activities; characteristics of the impact on these results.

As a result, this toolkit represents a significant amount of information, the processing of which, even with the use of
automated decision support systems, takes a lot of resources, including manpower and time. The time cost can, with some
information, be so significant that diagnostic results will be delayed. And this can reduce the importance, urgency of
diagnostic results and, in general, reduce its effectiveness. Therefore, a strategic diagnosis should be carried out using the
principle of necessary sufficiency. For example, current diagnostics should not be conducted in relation to integrated
financial indicators that are formed at the end of the year. But the ratio of gross profit to revenue must be monitored at
all times to promptly respond to negative trends in the company's operations.

To a large extent, the effectiveness of strategic diagnostics is determined by the mathematical model used in the data
processing system, which also provides the implementation of the algorithm for the formation of management decisions.
As a mathematical model of strategic diagnostics and formalized approaches in the system of controlling financial results,
we propose to use the definition of enterprise competitiveness using graph theory. For mathematical formalization it is
offered to use a tensor coordinate representation of the author's mathematical model developed for the performance of
the presented research:

AB=C 1)

where tensor A determines the coherence of the management structure, and, accordingly, is the invariant of the incidence
tensor of the digraph of the enterprise management system,; B is a tensor of alternative management strategies; C is a
tensor of system parameters that can be represented in deterministic, stochastic or fuzzy form.

This model greatly simplifies the practical implementation of the task. In particular, the application of the tensor approach
opens up the possibility of step-by-step improvement of the accuracy of the mathematical model; the possibility of using
linear (affine, vector) space to represent the response function, transformation matrices (or transition matrices) simplifies
the use of the model.

The proposed algorithm is realized as follows. The formation of an undirected graph occurs in a step-by-step approach to
the definition of the response surface of the objective function in the parameter space. The specified response surface has
an analytical representation as:

[ =FQx,x2,%3, .., %) (2)
where f is the objective function, x1, x;, xs, ..., x, the parameters, i = 1,2,3, ... m Is the index of the corresponding param-
eter.

Then, in accordance with the implementation of the algorithm, a refinement of the matrix of coefficients of system char-
acteristics occurs line by line in accordance with the analytical representation of the following type:
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@; = XK apyl 3)

where @; are the corresponding parameters that are indexed by the values of j = 1...h, ay, Is the numerical coefficients
of the polynomials by which the values of the parameters are modeled, y¥, are the changes of the polynomials, k = 0 ...6 -
Is the degree of the variable.

According to the organizational stratification, it is proposed to perform the algorithm of strategic diagnostics in the following
sequence.

The first step of the algorithm is the diagnosis of weaknesses of the enterprise, i.e. assessment of its competitive state.
The second step of the algorithm is to determine the competitive position, competitiveness of the enterprise and its
competitive stability. The third step of the algorithm is the assessment of financial, technical, technological, sales, resource
and other characteristics. The fourth step of the algorithm is to identify the reasons for the slowdown in the pace of
increasing competitiveness, the emergence of crisis trends. The next step is to determine the optimal attractor in the space
of states to the specified goal. Each step is a stage of detailing the structure of the digraph.

Obviously, at the stage of assessing financial, technical, technological, sales, resource and other characteristics, a complex
interconnected structure emerges, as one factor can affect a group of indicators, which, accordingly, will have a group of
consequences during the fourth step. Therefore, there is an incidence condition in the presence of 1... = verticesand 1....§
arcs of an undirected graph:

lps = {1 — for vertex w edge 6 incident 0 — for vertex m edge § is not an incident 4)

This condition is further used to construct a Boolean matrix of the graph. As a vector at the corresponding point of the
attractor was used the function of "absolute competitive force" (abbreviated - ACF), which was calculated by the widely
known formula:

ACF = Y7(CF; — optCF) (5)

where A EF Is the vector of absolute competitive force, CF;i is the vector of competitive force for the i-th indicator, optCF; is
the value of the vector of competitive force at the extreme point (end point of the attractor or target point).

Strategic diagnostics of the financial indicators of the Eristov Mining and Processing Plant showed that there are significant
restraining factors to achieve the optimal values of these indicators. For example, there is already a shortage of land for
mineral waste. The company was fined a total of more than UAH 800 million for unconfirmed use of the land plot, where
the enterprise places waste and for violation of environmental regulations.

Due to the availability of publicly available information only for the results of each year and to reduce the table with the
results of the analysis, only data on the seven integrated indicators for which the analysis was conducted are given: CapEx
(capital expenditure); Net Income (NI) analytical indicator of EBITDA (short for earnings before interest, taxes, deprecia-
tion and amortization) and the volume of iron ore production (excluding another type of product - pellets) - see Fig. 2.
Indicators were calculated on the basis of financial statements.

400 - = « = Sales EBITDA ====- CAPEX
4
e}
S 300
©
c
S
‘€ 200 f
o<
S8
3
5 100 |
£
©
Q
5 0
& 2013 2014 2015 2016 2017 2018 2019 2020
Years

Figure 2. Dynamics of financial indicators of Eristov Mining and Processing Plant, USD million USA. (Source: built on the basis of [20])
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Net income was determined by the widely known formula:

NI=T,—T,

where T, is total income; T, is total costs.

(6)

As an example of the relevant analysis, the results of the calculation for the Eristov Mining and Processing Plant (MPP) are
given. In 2012, this plant began to develop a deposit of ferrous quartzite with mineral reserves of 844-1000 million tons
(proven reserves according to JORC - 623 million tons).

Analytical research (the fourth step of the above algorithm) indicates that the competitive potential of the field is high (see
Table 1). This confirms the comparison with the Poltava MPP (PMPP), for example, on the indicator "yield of concentrate
from a ton of ore". For EGC it is 470 kg, for PGEK - 400 kg. In contrast to the Poltava deposit, the ore of the Eristov deposit
lies close to the surface, which significantly reduces costs, because mining is carried out in an open way.

Table 1. Dynamics of key indicators. Notes: /=1...6. (Source: built on the basis of [20])

ne | Indexand its designa- Years e
tion 2013 2014 2015 2016 2017 2018 2019 2020 ol
1 | sales, mil dol (¢,) 59 70 69 54 244 336 188 203 200
2 | EBITDA, mil dol (¢,) 0 23 13 8 92 136 57 84 96
3 | EBITDA margin, % (¢s) 0.8 32.4 18.8 143 37.9 40.6 30.4 41.4 14.2
4 | Netincome, mil dol (¢,) -28 -170 -105 -50 84 92 27 40 12
5 2';:) incomemargin, % | 45 g -243.5 -152.2 -1 34.5 27.4 14.4 19.8 6.2
6 | CapEx, mil dol (¢g) 101 87 23 13 32 38 51 49 8.3
7 i::; (ZS mining, - thous | ¢ 12302 14012 13103 11568 11947 11649 12585 16000

Data and results of the analysis of the degree of achievement of the optimal value of the indicators are given in Table 1

and Table. 2.

Table 2. Matrix of coefficients of system characteristics.

Coefficients
Index
%o aj1 2 %3 s ajs g
2 - 1666 3801.1 2942.3 1043 -179.8 14.41 -0.42
723 301 -445.1 206.4 -35.0 1.996 - -
@3 124.6 -143.47 62.413 -10.46 0.6034 - -
04 46.29 - 407.1 237.9 -443 2.659 - -
@5 -176.5 -175.8 137.58 -27.08 1.6549 - -
Pe 290.9 -310.8 130.7 -26.0 2.587 -0.10 -
% 5296.3 11005 -4671.6 742.46 -39.803 - -

The characteristics are given in Table. 1 are presented according to the proposed algorithm in Table. 2 in the form of a
matrix of coefficients a;; of polynomial equations of the 6th degree (i = 1...6).As can be seen from Fig. 2 which presents
the dynamics of the above indicators, the period 2019-2020 began to be characterized by the growth of financial indicators,
which is a result of the effective use of diagnostics in the system of controlling the financial performance of the enterprise.
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CONCLUSIONS

The conducted research allowed to form a system of results to be obtained by effective implementation of strategic
diagnostics in the system of controlling financial indicators and to determine its place and role in the organizational struc-
ture of the enterprise. It is established that an important result of the implementation of the structure of the strategic
diagnostic is the additional synergy of departments, which can be used as a factor in increasing competitiveness.

The nomenclature of organizational measures for ensuring effective strategic diagnostics is formed and its directions are
defined. In particular, it is proposed to include in these organizational measures the establishment of a coordination center
for the implementation of strategic diagnostics; development of appropriate regulatory and methodological support; pro-
vision of appropriate human, financial, technical resources and control of their intended use

It is established that in order to obtain an effective management strategy, diagnostics must be conducted continuously by
all characteristics that affect the financial performance of the enterprise. Not only the values of these characteristics but
also their trends with the formation of the current forecast based on the results of the analysis should be monitored and
analyzed. To perform this task, the tools of financial diagnostics should include financial reporting data; integrated financial
ratios; horizontal and vertical analysis of financial activities and all the characteristics of the impact on these results.

The developed structure of application of strategic diagnostics in the system of controlling the financial results of the
enterprise provided an opportunity to assess the place and role of diagnostics in the formation of effective management
strategies. As it is proven by practice, the key to the success of strategic diagnostics is the creation of such a mathematical
model and such formalized approaches to propose management actions based on strategic diagnostic data that would
provide relevant results for the rational use of human and time resources. The competitiveness of the enterprise was used
as the main objective function of the formalized approach with the use of strategic diagnostics.

A practical example of the use of the proposed methods, approaches and mathematical model was their application to the
analysis of the results of the Eristov Mining and Processing Plant. The potential, degree of its realization and restraining
factors of achievement of optimum values of activity indicators of the enterprise were estimated.
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ANTTOPUTMI3ALIISI CTPATEINTYHOI AIATHOCTUKU B CUCTEMI KOHTPOJIIHIY PE3Y/IbTATIB
®IHAHCOBOI AIAJIbHOCTI NIANPUEMCTBA

CdopmoBaHa cucteMa pesynbTaTiB eheKTUBHOrO BUKOHAHHS CTpaTeriyHoi AiarHOCTMKU BNPOBa[XXEHHS KOHTPONIHry di-
HaHCOBMX MOKa3HMKIB Ta BU3Ha4eHi MicLe 1 posib AiarHOCTUKU B OpraHi3auiiiHiii CTPYKTYpi MiaNpUEMCTBA. YCTaHOBNEHO,
IO BaX/IMBUM pe3yNbTaTOM YNPOBaMKEHHS CTPYKTYPU CTpaTerivyHoi AiarHOCTUKKU CTaE AoAaTKOBA CUHEpris Niapo3Ainis,
sIka € (HhakTOpoM 36ifbLLEHHS KOHKYPEHTO nianpuemctaa. ChopMoBaHa HOMEHKIaTypa OpraHi3aLiiH1X 3axoaiB Ans 3abes-
neyeHHs1 ePeKTUBHOIr0 KOHTPOIHIY Ta BCTAHOB/EHI HANPSIMW CTpaTerivyHol AiarHOCTUKKW. YCTaHOBEHO, WO AS1S OTPUMaHHS
edeKTUBHOI YNpaBniHCbKOI CTpaTerii AiarHOCTVKa MaEe BeCcTucs 6e3nepepBHO 3a BCiMa XapaKTepUCTVKaM, SiKi BNINBaOTb
Ha (iHAHCOBI pe3ynbTaTh AiSNbHOCTI NIANPUEMCTBA. YCTaHOB/EHO, WO KOHTPO/IIO Ta aHanisy NignsaraloTb He TilbKWU 3Ha-
YEHHS 3raflaHnX XapaKTepUCTKK, a i iX TpeHan. Ha ocHOBI LUbOro aHanizy opMyeTbCA NPOrHO3 AisNIbHOCTI NiANPUEMCTBA.
Po3pobneHo CTpyKTYpy 3acTOCyBaHHSI CTpaTEerivyHOi AiarHOCTUKN B CUCTEMI KOHTPONiHry diHaHCcoBKX pe3ynbraris. Lle ao-
3Bonuno copmManisyBat Micue 1 ponb AiarHOCTUKM npu hopMyBaHHI eeKTUBHUX YrpaBniHCbkux cTpateriii. CTBOpeHo
MaTeMaTUuHy Mozenb Ta copMani3oBaHi NiAxoau Ans NPONOHYBaHHS YNPaBRiHCbKUX Al Ha OCHOBI AaHWUX CTpaTeridyHol
LiarHoCTUKM. SIK OCHOBHY LiNboBY (yHKUi0 dopManizoBaHOro MiaxoAy i3 3aCTOCyBaHHAM CTpaTeriyHol AiarHoCTukn 6yno
BMKOPWUCTaHO MOKAa3HUK KOHKYPEHTOCMPOMOXHOCTI NiANPUEMCTBA. MNMpakTUYHICTb 3arnponoOHOBaHMX TEOPETUYHUX NiAXOAIB
Ta MaTeMaTU4HOI MOAENi AOBEAEHO Ha NpuKnaji aHanisy pesynbTaTiB AisnbHOCTI EPUCTIBCHKOro ripHM4yo-36aradysanbHOro
KoMbiHaTy. OuiHeHO noTeHuian BUpOBHWULTBA, CTyMiHb MO0 AOCSTHEHHS Ta CTPUMYyLOYi hakTopu At OTPUMaHHS onTUMa-
JIbHMX 3HaY€eHb MOKA3HWKIB AisNIbHOCTI KOM6IHATY. Pe3ynbTaTu AOCTIMKEHHS | SIK LiNiCHa opraHi3auiiHo-MeToanyHa CTpy-
KTYypa, i NOeNIeMeHTHO MOXYTb 6YTH BUKOPUCTaHI 3 HAyKOBOi METOIO i B MPaKTUYHIN AisNIbHOCTi MEHEKMEHTY MiANPUEMCTB.
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