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INFORMATION TECHNOLOGY OF DETERMINATION
THE COMPANY'S FINANCIAL CONDITION FOR THE FINANCIAL
PLANNING SUBSYSTEM OF THE EPM SYSTEM

The subject matter of this article is the process of forming a company's development finance program. The goal
is to develop the information technology to determine the company's financial condition for the financial plan-
ning subsystem of an enterprise performance management (EPM) System. The tasks are to develop a method for
forming a company's development finance program as the basis for the financial planning subsystem of the EPM
system; develop a methodology of determining the financial condition of the company as a component of the
method, develop an information technology (IT) for determining the company’s financial condition; develop a
method for forecasting financial states on the strategic period using a neural network. The following results
were obtained. The method for forming a company's development finance program is implemented as the finan-
cial planning subsystem for the EPM system. A methodology for determining the financial condition of a com-
pany as a component of this method is presented in this article. Information technology for the implementation
of this methodology has been developed. The components of the IT are the calculation of financial indicators
based on data from financial statements for a certain period; the analysis of return on equity; the determination
of the company financial stability; the determination of the financial condition in dynamics; the forecasting of
the company's financial condition for the strategic period; the formation of development strategies for forecast-
ing financial condition. The method for forecasting financial states in the strategic period was implemented
using a neural network with the Temporal Fusion Transformer architecture. Conclusions. The scientific novelty
of the results obtained is as follows: 1) the stages of the process of forming a company's development finance
program were improved by methodology for determining the financial condition of the company, by model for
determining the rational ratio of own and borrowed funds, by technology for selecting possible sources of fi-
nancing development projects, by method for determining investment project financing schemes;2) methodology
for determining the financial condition of the company was further developed by including a component for
predicting financial indicators using a neural network; 3) the company's financial condition module for EPM
System was further developed by IT implementation, which implements the assessment and forecast of the com-
pany's financial condition is carried out and the financial strategy of the company's development is formed.

Keywords: strategic management; enterprise performance management system; financial condition; information
technology; strategy; forecasting; neural network.

Introduction environment [3]. In rapidly changing competitive envi-
ronment, it is necessary to use different methods of com-

Strategic management practice shows that all the —Ppany’s management for company’s successful function-

difficulties of decision-making at this level are usually
related to the gathering and processing of a large amount
of diverse information as well as the solving of complex
poorly formalized tasks [1]. It increases the risks of the
enterprise activity in the long-term and complicates the
process of strategic plans formation for the company’s
development [2].

Strategic planning provides the structure to make
day-to-day decisions that follow a larger vision of com-
pany's goals, creates a direction for competitive practice,
and maximizes business options for influencing market

ing, for example, business process management, quality
management, project office management, innovation
management, etc.

The task of the paper [4] is to create a decision-mak-
ing model based on using the mathematical apparatus of
fuzzy sets and methods of operations research. The
model considers the uncertainty of estimates for project
requirements and the level of competence for team can-
didates.

The paper [5] proposes the component method of
the justification for the choice of a diversified orders
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portfolio, which based on the advanced component archi-
tecture of complex products and the simulation of orders
portfolio selection considering innovation and investor
interests.

Thus, company’s management systems increas-
ingly include corporate information systems with strate-
gic management modules, which implement methods for
solving strategic level problems [6 — 8].

This is especially related to the level of a strategic
management [9, 10].

For example, in paper [11] proposed an integrated
management framework that provides a conceptual
model of how to achieve consistency between the rele-
vant goal and the planning levels by applying a rationalist
view and drawing on the formal control theory.

The problem of developing adequate methods for
management, which analytically and algorithmically
support the processes of making strategic decisions
within these modern management methods, remains rel-
evant for different companies, for example, for IBM, GE,
and Huawei [12].

Usually, companies use special software systems
for informational and analytical support to the strategic
planning process to solve individual tasks or complexes
of strategic management tasks. These types of systems
include performance management systems. The business
efficiency management system (EPM — Enterprise Per-
formance Management) is an enterprise management
concept based on a set of information technologies that
automate the base management processes: forecasting,
planning, budgeting, monitoring, analysis.

It provides an opportunity for a comprehensive
analysis of the enterprise performance and trends in their
changes, integrates various components for local strate-
gic management tasks. Also, the task of such a system is
to provide management with up-to-date and reliable in-
formation for decision-making at all levels of organiza-
tion management with minimal cost [13].

The market of such systems is considered broad
enough: it includes large corporate products such as Or-
acle EPM, Oracle Hyperion Planning, IBM Cognos Dis-
closure Management, SAP EPM, IBM Cognos FPM,
IBM Cognos TM1, SAS Strategy Management, as well
as small open-source projects: Host Analytics, Infor,
Longview Solutions and etc [14].

In this article, the financial planning subsystem as
part of the EPM system will be considered. The main task
of such a subsystem is to develop a strategic plan for fi-
nancing the company's development program. To de-
velop such plans, it is necessary to analyze financial ac-
tivities, forecasting the financial conditions of the com-
pany in the strategic period, depending on changes in the
market and the adopted development strategies of the
company [15].

Large amounts of information are required to deter-
mine the financial condition of a company, and further-
more, it is necessary to solve the problem of ambiguity in
understanding the financial information due to the inter-
dependence of many financial parameters.

In the IT market, many different systems of finan-
cial analysis exist [16].

For instance, significant international companies
often implement Oracle Essbase [17]. This is a multidi-
mensional system for online analytical processing of fi-
nancial data of a company (this includes different pre-in-
stalled models for analysis and forecasting, and also al-
lows to add individually customized models). Another
tool for financial analysis is Fathom. This software al-
lows assessing profitability, controlling cash flow,
growth of financial indicators, and other key performance
indicators of the company.

Financial Analysis Software allow to determine de-
viations in economic activity that can carry potential risks
and diagnose bankruptcy using several methods for cal-
culating the probability of and using methods of compu-
tational intelligence [18].

Thus, the aim of the study is to develop a module
for determining the financial condition of a company for
an enterprise performance management system. To deter-
mine the future financial condition of the company in the
strategic period, the forecast values of financial parame-
ters are used. It is proposed to use neural networks for
forecasting.

1. Literature Review

An important part of strategic planning is forecast-
ing various parameters of the company's activities for dif-
ferent periods. Many researchers in the field of manage-
ment pay additional attention to the analysis of the results
impact for strategic forecasting on the management of
company's activities, on development strategies.

Strategic forecasting is seen as a rebirth of long-
range planning, albeit with new methods and theories.
Companies should make the building of strategic fore-
casting capability a priority [19].

Strategic forecasting results are important for new
product development. In the paper [20] the Strategic
Planning method for the Sustainability Integration in the
Product Development Process which aims to guide, facil-
itate and accelerate the sustainability integration into the
product development process by make changes in the
business management with the support of the strategic
planning and the continuous improvement process is pre-
sented.

Forecasting is used in the process of determining
the risks of development projects. In the book [21] it ex-
plains how to apply sanity checks to existing forecasts to
rank project valuations, identify project risks, and select
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the higher value creation projects; it provides guidance
on forecasting for strategic decision-making.

Forecasting serves a vital function as an early warn-
ing system and an unbiased view of the future state for
the business. Forecasts should be completed on a
monthly or an as-needed basis, but they shouldn’t be fo-
cused exclusively on the financials. They should focus on
the progress of the initiatives and execution plans that are
designed to drive the financial results [22].

Currently, forecasting systems are becoming part of
intelligent decision-making systems. Neural networks
and machine learning algorithms are increasingly used to
predict financial performance. The using of computa-
tional intelligence tools for forecasting tasks is due to the
fact that the accumulated financial information firstly
must be structured, analyzed, and then used for forecast-
ing.

However, statistical methods are used for many
forecasting tasks in the financial sector. Combining the
methods of mathematical statistics and machine learning
methods allows solving complex economic problems in
dynamics.

The study [23] represents a new forecast model on
basis of fuzzy time series and improved C-fuzzy decision
trees for forecasting stock index. Weighted C-fuzzy de-
cision tree, a novel forecast model armed with k nearest
neighbors, has been proposed and experimented on
Shanghai Composite Index over a ten-year period.

Machine learning has a prominent role in solving
clustering and classification problems as well as dimen-
sionality reduction. Nevertheless, traditional statistical
methods of forecasting continue to perform well in many
practical applications.

The chapter considers critically the successes of
machine learning in forecasting, using some case studies
as well as theoretical considerations, including limita-
tions on machine learning and other techniques for fore-
casting [24].

The tutorial [25] has covered two key directions for
improving machine learning transparency: interpreting
the concepts learned by a model by building prototypes,
and explaining of the model’s decisions by identifying
the relevant input variables.

In the paper [26] the method "Temporal Fusion
Transformer" (TFT) is proposed. TFT an attention based
DNN (Deep neural net-works) architecture for multi-
horizon forecasting that achieves high performance while
enabling new forms of interpretability.

To obtain significant performance improvements
over state-of-the-art benchmark, multiple novel ideas to
align the architecture with the full range of potential in-
puts and temporal relationships common to multi-hori-
zon forecasting — specifically incorporating is intro-
duced:

— static covariate encoders which encode context
vectors for use in other parts of the network;

— gating mechanisms throughout and sample-de-
pendent variable selection to minimize the contributions
of irrelevant inputs;

— a sequence-to-sequence layer to locally process
known and observed inputs;

— a temporal self-attention decoder to learn any
long-term dependencies present within the dataset.

The use of these specialized components also facil-
itates interpretability; in particular, there were to show
that TFT enables three valuable interpretabilities use
cases helping users identify globally-important variables
for the prediction problem, persistent temporal patterns,
and significant events.

An important financial task in strategic planning is
determining the company's financial condition and fore-
casting it for a long period. The problem of financial con-
dition is referenced to the class of defining problems and
is solved using neural networks.

Classification algorithms are used in many domains
to extract information from data, predict the entry proba-
bility of events of interest, and, eventually, support deci-
sion making.

The paper [27] explores the potential of extreme
learning machines (ELM), a recently proposed type of ar-
tificial neural network, for consumer credit risk manage-
ment. ELM possess some interesting properties, which
might enable them to improve the quality of model-based
decision support. The mathematical roots of ELM sug-
gest that they are especially suitable as a base model
within ensemble classifiers. The empirical results con-
firm the conceptual advantages of ELM and indicate that
they are a valuable alternative to other credit risk model-
ling methods.

Neural networks are used to implement scoring
models to determine the credit rating of bank borrowers,
determine the solvency class, etc. [27].

Based on the analysis of SW-products in the area of
financial management in the IT market and the function-
ality of the financial planning subsystems of existing
EPM systems, a conclusion has been made those existing
software systems do not offer forecasting of the financial
condition for long-term period considering the compa-
ny's development strategy.

For example, the paper [28] provides an overview
of the Top 10 Financial Forecast Software Options for
2021. Let's analyze these software products.

The forecasting feature in Baremetrics implements
cash flow and customer forecasts by months of the plan
year. However, there is no possibility of strategic fore-
casting for the formation of financing for the develop-
ment program.

Planful is a cloud-based planning and analysis plat-
form for continuous planning. With Planful, you can
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quickly move from a spreadsheet-based, static annual
budget to a dynamic, ongoing rolling forecast. However,
all forecasts are made for the year.

Prophix gives users full control over their financial
reports, including the ability to forecast for the reporting
period. For example, a user can create a report to view
actual and budget data for the current fiscal year with a
monthly breakdown, as well as summary totals for annual
forecasts for the next five years. However, it is not clear
which methods are applicable for short-term and long-
term forecasting.

The Idu-Concept product is intended for financial
budgeting, for which it is proposed to use the forecasting
of financial indicators for the budget period. There is no
information on the types of forecasting. As far as budget
forecasting is concerned, this is one-year forecasting.

Vena Foundation for FP&A is a preconfigured cus-
tomizable solution that includes integrations, data mod-
els, reports, templates, and data analysis tools to support
business financial planning and needs analysis. The ap-
plication allows you to perform rolling forecasting for fi-
nancial planning. Long-term forecasts are not made.

SAP Business Planning and Consolidation and Or-
acle Planning Cloud - forecasting is one of the functions
of financial planning modules of ERP and EPM systems.
The same algorithms are used to predict indicators re-
gardless of the data structure. The use of the forecasting
module is only possible within ERP or EPM systems.

Jira uses driver-based modeling to build budgets,
sales plans, HR plans, rolling forecasts, what-if scenar-
ios, and other financial tools you need to confidently ac-
celerate your growth while always matching plan against
actual. Since rolling planning is used, forecasts are made
for a short period.

Float resource management platform is designed to
plan the best work of the project team. Some short-term
resource projections are made for project planning pur-
poses. It is not clear how this platform can be used to
manage the financial activities of the entire company.

So, after studying the functionality of these soft-
ware products, we’ve concluded that they all have a fi-
nancial forecasting and planning module, many of them
are focused on short-term forecasting. Only platform sys-
tems (Oracle Planning Cloud, SAP Business Planning
and Consolidation) have some connection between finan-
cial planning and development strategy.

Therefore, the problem of developing software
products for strategic forecasting of financial indicators
and planning the company's financial activities for the
long term remains relevant, considering the company's
development strategies.

2. The Module for Determining
the Financial Condition of the Financial
Planning Subsystem of the EPM System

2.1. Method of forming a development
finance program

Currently, work is underway to develop a financial
planning subsystem for the EPM system. The method of
forming a development finance program was proposed
(Fig. 1), which is a set of models and algorithms for solv-
ing financial problems to develop a strategic develop-
ment program for the company.

The method for forming a company's development
financing program includes a system of models that take
into account the current and prospective (forecast) condi-
tions of the company in the strategic period, sources and
likely scenarios for investing in development projects.
The novelty of the method lies in the fact that as a result
of its implementation, a program for financing the devel-
opment of the company is formed. This program is fo-
cused on achieving the company's strategic goal through
the implementation of a set of financial strategies (rather
than formed on the basis of current financial needs).
Financial strategies are formed on the basis of building a
strategic map and building a balanced scorecard. The use
of this method makes it possible to form rational devel-
opment financing plans and ensure the efficiency of the
enterprise's financial activities.

Method of forming a development finance program
(MDFP) includes the following:

1. Method for determining the financial condition
of the company (MFCC). Determination of the financial
condition and financial stability of an enterprise using the
MFCC is carried out similarly to the procedure for as-
sessing the solvency of clients by financial institutions
based on the analysis of reports and expert assessments.
Scoring models are used to analyze the company's ability
to raise funds from the financial market, for example,
bank lending, transactions with securities, etc.

2. Model for determining the rational ratio of own
and borrowed funds (MROB). With the help of MROB,
the problem of maximizing financial leverage is solved
with restrictions on raising funds and the acceptable level
of return on equity of the company. Attraction of optimal
amounts of funds for development will allow the com-
pany to maintain its solvency during the planned period.

3. Technology for selecting possible sources of fi-
nancing development projects (TSFS). With the help of
TSFS, financial sources and volumes of raising money
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Fig. 1. Block diagram of the method implementation
of forming a development finance program

for financing development projects of the company are
determined. Experts form a list of sources from which the
company can raise money; the factors influencing the ef-
ficiency and risk of project financing from these sources
are determined. The degree of their influence is calcu-
lated based on expert estimates and the rank correlation
method. The levels of attractiveness for sources are de-
termined and their selection is carried out using the

method of multivariate statistical analysis. A model of
two-criteria optimization is formed with the criteria for
minimizing the cost and minimizing the risk of raising
limited funds. Using the convolution method for various
values of the criterion importance coefficients, a set of
effective investment volumes from financial sources is
determined.
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4. Method for determining investment project fi-
nancing schemes (MPFS). MPFS includes:

— Funding model involving direct investment
(FMDI) [8];

— Funding model with the involvement of bank
loans (FMBL) [8];

— Financing model involving stock market instru-
ments (FMSM) [8];

— Technology for selecting a project financing
scheme (TSFS).

The models and technology of the MPFS were con-
sidered and discussed in early publications of the authors’
articles [7, 8, 10, 13, 14].

So, the method of forming a company's develop-
ment financing program includes a system of models that
consider the state of the company, sources and likely sce-
narios for investing in development projects.

The company's development financing program is
focused on achieving the company's strategic goal
through the implementation of a set of financial strate-
gies.

Financial analysis

Financial strategies are formed on the basis of
building a strategic map and building a balanced score-
card [10].

The using of this method makes it possible to form
optimal development financing plans and ensure the effi-
ciency of the company's financial activities.

2.2. The information technology of determinate
the company's financial condition
on the strategic period

As can be seen from Fig. 1, at the first stage of the
method for forming a development finance program, it is
necessary to determine the financial condition of the
company in the strategic period MFCC is used to solve
this problem.

An information technology for the implementation
of this methodology has been developed. As a result of
IT implementation, the assessment and forecast of the
company's financial condition is carried out and the fi-
nancial strategy of the company's development is formed.

IT has seven main steps (Fig. 2).

Financial stabilicy

Financialstaten  methods Factor aralysis _
for the previous Financid results  navsismethod  Clusteringmethod
period l Vauesof analsismethod Forecasting methods
Determinatio|  financial Expert method
n_nflfinanciai indicgors
indicators |
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of financial
profitability
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thecompary's
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Valuss of fnancigl | Tnancial __ condition raegies
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L. —* offinancial , . -
condition l Financal F?;:gﬂgf
AS| W fore@sting |- T
A AT
Financial stabiliy
ratios
Strategic Planning "

Department

Fig. 2. Decomposition of the context diagram for the information technology of determination
the company's financial condition on the strategic period
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A 1. The calculation of financial indicators based on
data from financial statements for a certain period. The
length of the period (for instance, the number of years) is
selected presuming that the dynamics of the financial
condition of the enterprise are determined in the context
of changing market conditions on the basis of the ana-
lyzed financial statements.

A 2. The analysis of Return on Equity (ROE). As a
result, the most important parameters that affect the
structure and return on equity are identified, as well as
the company's business activity is assessed. Based on this
analysis, it is possible to assess the risks of losing the
company's business reputation in the strategic period.

A 3. The determination of the company financial
stability based on the analysis of the financial balance be-
tween individual sections and subsections of the asset and
liability balance sheet on a functional basis. As a result,
the degree of production and financial risk is assessed.

A 4. The analysis of liquidity and solvency of the
company. As a result, financial stability, the creditwor-
thiness of the enterprise, and the risks of bankruptcy are
assessed. This is the basis for the formation of the com-
pany's financial strategy.

A 5. The determination of the financial condition in
dynamics. This stage combines the results of prior stages
2,3 and 4. As aresult, a certain aggregate indicator is ob-
tained by which the financial condition of the company
is determined. To implement this stage, it is proposed to
use scoring and clustering methods based on the neural
networks.

A 6. The forecasting of the financial condition of
the enterprise for the planned strategic period. Forecast-
ing is carried out based on the processing of statistical
data. The forecast values of the main financial parameters
are determined. The approach proposes to carry out the
forecast for different scenarios of changes in market con-
ditions (e.g., optimistic and pessimistic scenarios). Based
on the predicted values of the parameters, the forecast of
the Return on Equity (ROE), financial stability, and the
company's solvency are carried out.

A 7. The formation of variants for development
strategies of options for predicting the company's finan-
cial condition. Considering the projected financial condi-
tion, the responsible person will be able to analyze and
select the recommended company development strategy.

To implement the procedure for forecasting finan-
cial states in the strategic period of this process (Fig. 2),
it is proposed to use neural networks.

3. Forecasting the financial condition
of the company. Experiments and Results

Forecasting was implemented using a neural net-
work with the Temporal Fusion Transformer architec-

ture [26]. According to [26] TFT was designed to use ca-
nonical components to efficiently build feature represen-
tations for each input type for high forecasting perfor-
mance. The financial condition forecasting module is im-
plemented as a client-server application. For machine
learning, the PyTorch and TensorFlow frameworks are
used.

Machine learning is based on multi-horizon fore-
casting based on Deep Neural Networks (DNNSs), which
improves productivity over traditional time series mod-
els.

To predict all financial indicators, 13 models based
on deep machine learning were created.

Data preparation for forecasting and network train-
ing was carried out as follows.

As a dataset, quarterly stock reports of several thou-
sand American companies were used, which contain the
main financial indicators, namely: assets; cash and cash
equivalents at book value; proceeding income before
taxes (EBT); net income; operating expenses; income;
shareholders' equity; total capital; general liabilities and
equity; cash and cash equivalents; total profit; long-term
debt; operating income (loss).

All these data were taken from exchange reports
and summarized in one dataset consisting of the follow-
ing columns: period; the name of the company; stock
ticker; the name of the financial indicator; currency; in-
dicator value.

After that, the “raw” dataset was filtered so that only
companies remained that had a complete list of indicators
for three or more quarters. As a result, a dataset was ob-
tained, a fragment of which is shown in Figure 3.

As an example, we present the results of preparing
a dataset for an asset forecasting model.

To do this, columns unnecessary for training and all
terms were removed from the main dataset, except for the
row with data on assets.

After that, the column "time_idx" with the quarter
number is added (Fig. 4).

The network was trained based on numerical series,
each of which is a list of the value of the size of the com-
pany's assets on a quarterly basis.

The dataset was split into two parts at a ratio of 80
to 20. The large dataset was used to train the network,
and the smaller one was used to test it.

After training, the network was checked on a con-
trol dataset and the forecast error - MAPE (Mean Abso-
lute Percent Error) was calculated.

After training MAPE is equal to 14.34%. It was de-
cided that a prediction accuracy of 85.66% for the test
sample is acceptable (Fig. 5).

However, more research is needed to adjust the net-
work learning process to improve the forecast accuracy.

The forecasting of the values of many indicators of
the activities of various companies has been carried out.
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period company tickers indicator unit amount
2020 1347 Property Insurance Holdings, us
0 o9 o PH Assets oS 36,956,000
1 2023 1347 Propertyinsurance Holdings. g1y cash and Cash Equivalents, at Camying Value L™ 15,233,000
2 2030 1347 PropertyInsurance Holdings. oy Cash and Cash Equivalents, at Canying Value  pouo 15,233,000
2020 1347 Property Insurance Holdings, Income from Continuing Operations before us
3 Q3 Inc. FIH Taxes Dollar -8,590,000
2020 1347 Property Insurance Holdings, PR us
4 a3 ne. PIH Liabilities Dollar 562,000
18405 2"&3 AMBAC FINANCIAL GROUPINC  AMBC Stockholders' Equity Attributable to Parent Oc'[-l‘; 1,492,948,000
18406 2919 AMBAC FINANCIAL GROUPING AMBC Total Equi US 4 553,000,000
Q2 ity g 1:553.000,
1407?0159 AMBAC FINANCIAL GROUPING AMBC Total Liabilities and Equity LS 14,713,065,000
18408 20&? AMBAC FINANCIAL GROUPINGC  AMBC Assets Dclﬁjzﬁ 15,022,899,000
18408 20&? AMBAG FINANCIALGROUPING AMBG ~ Cash and Cash Equivalents, at Canrying Value m‘l’f; 22,000,000
Fig. 3. Prepared dataset with financial indicators
lickers company period time_idx value ' chserved |
1a8 Loss 5.062+06 obs '
0 PIH 1347 Property Insurance Holdings, Ing.  2016-05-01 10 9.172200¢+07 —hredlitesd|
5501 |
1 PIH 1347 Property Insurance Holdings, Ine.  2018-09-01 1 9.245500e+07 | after training dataset
2 PIH 1347 Property Insurance Holdings, Inc.  2016-12:01 12 9.0849000+07 3251 o
3 FIH 1347 Property Insurance HoMings, Inc. - 2017-03-01 13 9:182000e+07 5,001
i 06 _ TEI
4 PIH 1347 Property Insurance Holings, Inc. - 2017-08-01 14 10270502408 4351 predicted data 5
" | 1 =
aso4 L] I'. \ 0z 3
3574 ZMGA ZNGA 2019-09-01 23 357801des19 'I [ — [Y=
J |
3575 ZNGA INGA 20194201 24 36606140409 a2 lI [ | coserved dataset \
| i L1
32576 ZWGA ZNGA  2020-03-01 25 3542421e+09 400 II II
JWTT  ZNGA ZNGA  2020-06-01 26 3.583602e+09 1 If \__
L ! — 0
3578 ZMGA INGA 2020.09-01 7 5151247640 ; : . " . ,
-1 -8 -6 -4 -2 ]
Time index

Fig. 4. Dataset with data on the size of assets Fig. 5. Predicted changes in asset size
after network training
Here are some predictions for indicators of Tesla,
Inc. is an American electric car and clean energy com-
pany based in Palo Alto, California.

For example, the values of the following indicators

Conclusions

were predicted to determine the financial condition of
Tesla by quarters of 2021.:

— assets (Fig. 6);

— liabilities (Fig. 7);

— the part of cash and cash equivalents in the book
value (Fig. 8);

— short-term debt, long-term debt (Fig. 9);

— operating cash flow, operating expenses and
profit operating, total and equity capital, working capital,
gross income (Fig. 10);

— total profit (Fig. 11);

— netincome (Fig. 12);

— profit before tax (Fig. 13).

The difficulties of decision-making at strategic
level are related to the gathering and processing of a large
amount of diverse information as well as the solving of
complex tasks. To solve complex of strategic manage-
ment tasks, companies use the business efficiency man-
agement system — Enterprise Performance Management.

In this article, the financial planning subsystem is
considered as part of the EPM system. Within the frame-
work of the financial planning subsystem, the problem of
predicting the financial conditions of a company by in-
tervals of a strategic period is solved.

The method of forecasting financial states in the
strategic period was implemented using a neural network
with the Temporal Fusion Transformer architecture.
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Fig. 13. Forecast of earnings before tax

The network was trained on data on 15 financial in-
dicators. As a result of training the network, an accepta-
ble forecast accuracy was obtained.

Based on the predicted values of these indicators,
calculations of the predicted values of indicators of the
effectiveness of the company's financial activities were
made. It is necessary to determine the financial strategy
of the company.

Thus, using the module of forecasting the financial
condition of the company allow analyzing the financial
condition of the company based on processing a large
amount of heterogeneous information, making forecasts
for the planned strategic period and choosing an adequate
development strategy.

Forecasts and the chosen strategy will be the basis
for the development of financial plans for the company's
development program for the strategy period.

The future research of authors will be devoted to:

— the use of fuzzy neural networks to solve the
problem of determining the financial conditions of the
company on the strategic period,;

— improving the method of forecasting financial
performance indicators based on the use of machine
learning methods;

— development of a recommendation system for
choosing a financial strategy of a company using meth-
ods of computational intelligence and classical decision-
making theory.

Contribution of authors: the conceptual provi-
sions of the IT of determination the company's financial
condition for the financial planning subsystem of an EPM
System — V. Moskalenko; review financial analysis and
planning software and review EPM systems — N. Fonta;
literature review of strategic forecasting — M. Grin-
chenko; literature review of computational intelligence
tools for forecasting tasks — V. Moskalenko, E. Nikul-
ina; method of forming a development finance program
— V. Moskalenko; the information technology of deter-
minate the company's financial condition on the strategic
period — N. Fonta, M. Grinchenko; the conceptual pro-
visions of the forecasting the financial condition using a
with the TFT neural network — V. Moskalenko,
N. Fonta; prepared dataset of experiments and analyses
results — M. Grinchenko; conducting experiments —
E. Nikulina, S. Ershova; conclusion — V. Moskalenko,
S. Ershova. All authors have read and agreed to the pub-
lished version of the manuscript.
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TH®OPMAIIMHA TEXHOJIOT'ISI BUBHAYEHHS ®IHAHCOBOI'O CTAHY HIJIIMTPUEMCTBA
JJIA MIACUCTEMU ®THAHCOBOT O IIVIAHYBAHHSA EPM CUCTEMHU

B. B. Mockanenko, H. I. ®ouma, O. M. Hixynaina,
M. A. I'punuenko, C. I. €Epwosa

IIpenMeToM BHBYEHHSI Y CTATTI € mpoiiec GopMyBaHHS MporpaMu (hiHAHCYBaHHS PO3BUTKY MiAMPHEMCTRA.
Mertoro € po3pobka iHGopMaIliitHOT TeXHOIOriT BU3HAUYEHHS (hiHAHCOBOTO CTAaHy KOMIIAHIT IS MiACKHCTEMH (hiHAHCO-
BOI'O IUIAHYBAHHS CHCTEMH YNpaBiliHHs edexTuBHICTIO mignpuemcTsa (EPM). 3aBaaHHs, 110 BUPILIYIOTHCS: PO3-
pobutu MeTon (OpMyBaHHs MPOrpaMu (hiHAHCYBaHHS PO3BUTKY KOMIIAHIi SIK OCHOBY IMiICKCTEMH (DiHAHCOBOTO Ij1a-
nyBaHHg EPM cucremu; po3poOHUTH METOMONOTI 0 BU3HAUEHHS (DIHAHCOBOrO CTAHOBHINA MIAMPUEMCTBA SIK CKIIaI0BY
YaCTHHY METOAY; po3pobutu indopmartiiiny texnomnorito (IT) BusHaueHHs (hiHAHCOBOrO CTaHy KOMITaHil; pO3pOOUTH
METOJ] MPOTHO3yBaHHs (PiHAHCOBOr0O CTAHy HA CTPATETIYHOMY IEPIOAl 3 BUKOPHUCTAHHSAM HEHPOHHOI Mepexi. bymu
oTpuMaHi Taki pe3yabTaTH. Meton hopMmyBaHHs mporpamMu (hiHaHCYBaHHS PO3BUTKY KOMITaHIl peani3oBaHO y BH-
TSI MO TmiacucTeMu (DiIHAHCOBOTO IUTaHyBaHHs aist cucremMu EPM. Po3pobiieHo MeToAMKY BU3HAYEHHS (hiHAH-
COBOI'0 CTaHy KOMIIaHil SIK CKJIaJ0BY YaCTHHY METOLy. Po3pobieHo iHhopMaliifHy TEXHOIOTII0 ITs peaizamii JaHoi
meromuku. Kommonentu IT: po3paxyHoK (hiHaHCOBHMX MOKA3HUKIB Ha OCHOBI JaHUX (PIHAHCOBOI 3BITHOCTI 3a MEBHUI
Mepioj; aHaili3 peHTa0eILHOCTI KariTally;, BU3HaUYeHHs (piHAHCOBOI CTIMKOCTI IMiAMPUEMCTBA; BU3HAUEHHS (iHAHCO-
BOT'O CTaHy B AMHAMIIIi; MPOrHO3 (PiHAHCOBOrO CTaHy KOMITAaHIi HA CTpaTEriyHMiA epiof; (opMyBaHHS CTpATEril po3-
BUTKY JUJIs IPOTHO30BAHUX (PiHAHCOBUX CTaHiB. MeTox nporHo3yBadds (iHAHCOBOIO CTaHy HA CTPATEriyHMi Iepios
peaizoBaHO 3 BUKOPHUCTAHHSAM HEHPOHHOI Mepeki 3 apxiTekTyporo Temporal Fusion Transformer. BucnoBku. Hay-
KOBa HOBH3HA OJICPXKAHUX PE3YJbTATIB MOJISAra€ Y HACTYITHOMY: 1) yIOCKOHAJICHI eTamy mporecy hopMyBaHHS IIPO-
rpamMu (piHAHCYBaHHS PO3BHMTKY KOMIIaHIi HA OCHOBI METOAMKU BHU3HAUYEHHsS (hiHAHCOBOTO CTaHYy KOMIIaHii, MOJeEIi
BH3HAYEHHS PalliOHAIBHOTO CITiBBIAHOIIEHHS BIACHHUX Ta IO3MKOBHX KOIITIB, TEXHOJIOTIT BUOOPY MOXKIIMBHX JKEPET
(hiHaHCYBaHHS IIPOEKTIB PO3BUTKY Ta METOAWKHM BH3HAYEHHS cXeM (DiHAHCYBaHHS 1HBECTHI[IHHUX MPOEKTIB; 2) Ha-
OyJa IOJAIBIIOr0 PO3BUTKY METOIOJIOrIS BU3HAYEHHS (DI HAHCOBOI'O CTAaHY KOMIIAHIT 3a paXyHOK BKIIOYEHHS KOMIIO-
HEHTAa MMPOrHO3yBaHHs (DIHAHCOBUX MOKA3HUKIB HA OCHOBI HEUPOHHOI MepEXKi; 3) yIOCKOHAIEHO MOAY/Ih BU3HAUECHHS
¢inancoBoro crany xommasii st EPM cucremu 3a paxynok peamizawii [T, B sikiii peanizoBaHO OIIHKY, MPOrHO3
(iHaHCOBOTO cTaHy KOMIaHi1 Ta GpopMyBaHHs (hiHAHCOBUX CTpATEriii PO3BUTKY KOMIIaHIi.

Karwuogi ciioBa: crpaTteriyauii MEHEPKMEHT; CHCTeMa YITPaBIIiHHS e(heKTUBHICTIO MANPUEMCTBA; (hIHAHCOBHIA
cTaH; iH(opMaIiiiHi TEXHOJOTIT; CTpaTeris; NPOrHO3YBaHHs; HEHPOHHA MepeKa.

NHOPOPMAIIMOHHASA TEXHOJIOT A OITPEJEJEHUS ®PTHAHCOBOI'O COCTOSIHUSA
HNPEANPUATUSA JJISA NIOACAUCTEMbI ®UHAHCOBOI'O IINIAHUPOBAHUSA EPM CUCTEMBbI

B. B. Mockanenxo, H. I. @onma, E. H. Hukynuna,
M. A. I'punuenxo, C. H. Epwiosa

IIpenmeToM M3y4YeHHsI B CTaThe SBISICTCS Tpoiiece (OPMHUPOBAHUS IPOrPaMMBI (DITHAHCHPOBAHUS Pa3BUTHS
kommanuu. llenpro sBisieTcs pa3paboTka MHMOPMAIIMOHHOW TEXHOJOTHH OIpeneNieHus] (PMHAHCOBOT'O COCTOSHUS
KOMITAaHUH JIJIS TIOACUCTEMBI (DMHAHCOBOTO TUTaHMUpoBaHUs CHCTEMBI ynpaBlieHHUs d((HEKTHUBHOCTHIO TPEATIPHATHS
(EPM). Pemnaemsble 3aga4u: pa3paborats METOL (OPMHUPOBAHHUS [IPOrPAMMBI (DUHAHCUPOBAHUS PA3BUTHS KOMIIAHHH
KaK OCHOBY TOJICICTEMBI (PHHAHCOBOTO aHupoBanus EPM cucTemsr; pa3paboTaTh METOOIOTHIO ONIpeaeNICHIS (H-
HaHCOBOT'O COCTOSIHUSI KOMIIAaHUH KaK COCTaBHYIO 9acTh METO/1a; pa3padboTaTh HHpopMamoHHy0 TexHomoruto (UT)
ompeneneHus GMHAHCOBOTO COCTOSHUS KOMITAHUH; pa3paboTaTh METOI MPOrHO3UPOBAHMUS (PMHAHCOBOT'O COCTOSTHUS
Ha CTPATETUYECKOM IEPUOJIE C UCITOJIb30BAHUEM HEHPOHHOW CETH. bbUTH MONydeHbl CleAyromiue pe3yabTaTbl. Me-
TOI (hOPMHUPOBAHUS IIPOTPAMMBI (PHUHAHCHPOBAHUS PA3BUTH KOMIIAHUU PEATH30BAH B BUAE MOTYIS ITIOJCHCTEMEI
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¢unancoBoro ranuposanus it EPM cuctemsl. Pazpaborana meromuka ompenesieHus (\MHAHCOBOT'O COCTOSHUS
KOMITAaHUY KaK COCTaBHAs 4acTh MeToza. Pa3paborana wHbOpMAIMOHHAS TEXHOIOTHHU IS PeallU3alliy TaHHOH Me-
tonuku. KommonenTsl UT: pacyer hMHAHCOBBIX MOKa3aTec HA OCHOBE TAaHHBIX (DMHAHCOBOM OTYETHOCTH 3@ OIpe-
JICTICHHBIN TIePUOJT; aHAIHM3 PEHTA0CTFHOCTH KaluTalla; Onpe/eiicHe ((UHAHCOBOW YCTOMYMBOCTH KOMITAHHH; OIIPE-
JenieHre (PUHAHCOBOTO COCTOSIHUS B TMHAMUKE; MPOTHO3 (PMHAHCOBOTO COCTOSTHUSI KOMIIAHWH HAa CTPATETHUYCCKUI
nepuol; GopMUPOBaHHE CTPATEIHU PA3BHUTHS I TPOTHO3UPOBAHHBIX (DHHAHCOBBIX COCTOSHUI. MeTo/ MPOrHO3U-
pOBaHUs (hPMHAHCOBOTO COCTOSIHHS HAa CTPATETHYECCKHUIU TIEPUOJ PEATU30BaH C HCIIOIH30BAHUEM HEHPOHHOH CETH C
apxurektypoit Temporal Fusion Transformer. BeiBoanl. HaydHast HOBU3HA MOMYyYEHHBIX PE3YIBTATOB 3aKIIHOUAETCS
B clemyronieM: 1) YCOBEpIIICHCTBOBAHBI 3TAIbl Mporecca GOpMUPOBAHKS MPOrpaMMbl (DHHAHCUPOBAHUS PAa3BUTHUSA
KOMITAHUY Ha OCHOBE METOJVIKHU OMpeAcicHHs (DHHAHCOBOT'O COCTOSIHUS KOMITAHWH, MOJICTH ONPEIACTICHUS PaIHo-
HAJIBHOT'O COOTHOIIICHHS COOCTBEHHBIX ¥ 3a€MHBIX CPEJICTB, TCXHOJIOTHH BEIOOPA BO3MOXKHBIX UCTOUHHKOB (hHHAHCH-
POBaHUS NIPOCKTOB Pa3BUTUSA U METOJMKH ONPEACICHUS cXeM (DMHAHCUPOBAHUS WHBECTUITMOHHBIX MPOCKTOB; 2) TI0-
Jy4uriia JajbHEHIIee pa3sBUTHE METONOIOTUS ONpeIeicHusT (PMHAHCOBOTO COCTOSHHS KOMIIAaHUU 33 CYET BKITIOUCHUS
KOMIIOHCHTA NMPOrHO3UPOBaHKS (PMHAHCOBBIX ITOKAa3aTelNei Ha OCHOBE HEHPOHHOM ceTH; 3) YCOBEPIICHCTBOBAH MO-
JTyJb ONpPeNeNICHUs] (UHAHCOBOTO COCTOSIHUA KoMmaHuu 111 EPM cucremsl 3a cuet peanusamuu UT, B koTopoii pea-
JIU30BAHBI OLIEHKA, IPOTHO3 (PMHAHCOBOT'O COCTOSTHUS KOMITAHUH U ()OPMHUPOBaHUE (PMHAHCOBBIX CTPATETHIA PA3BUTHUS
KOMITaHUU.

KiroueBble cjioBa: CTpaTerHueckoe yIpaBJICHUE, cUCTeMa yIpaBieHUs 3 (HEKTUBHOCTBIO MPEANPUATHS; (Hu-
HAHCOBOE COCTOsIHUE; HH()OPMAIIMOHHBIC TEXHOJIOT UM, CTPATETHs; IPOrHO3UPOBAHHUE; HEHPOHHAS CETh.
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