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Abstract

Currently the portrayal of the procedure for developing management actions during the planning 
process in the scientific and professional community does not align with the practice of systematic 
and consistent plan creation supported by an informational analytical system. Alternatively, the non-
formalized decision-making activity of the planner, which involves a situational expert approach, 
becomes a dependency in the planning process. This study is aimed at developing an analytical approach 
for implementing the plan reconciliation procedure in the process of corporate performance planning. 
This will increase the utilization of capabilities of the corporate performance management system 
and formalize the task of generating managerial actions by adjusting targeted budgeting values using 
mathematical methods. For this purpose, the standard planning process is enhanced by analytical support 
units, including the algorithm of inverse calculations of individual key performance indicators (KPI) and 
an advanced module for scenario modeling. The improved model of target budgeting process presented 
here delivers automated formation of management actions of the budgeting department and subdivision 
management, guided towards accomplishing strategic goals. The application of inverse calculations 
provides a mathematical formulation of the task of calculating indicators of planned key values, and the 
Sense and Respond (SaR) system allows you to supplement the mathematical formulation with weighting 
coefficients of key performance indicators calculated algorithmically, relying on the manager’s decisions 
rather than expert evaluation. The implementation of the approach we developed will improve the quality 
of planning by the highest priority criteria of operability, accuracy and adaptability due to the consistency 
and methodology of budgeting with the use of modern information technology.
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Introduction

The present-day economy is distinguished by 
shifts in economic and social models trig-
gered by various crisis phenomena. This has 

led to greater emphasis on performance measure-
ment, not only throughout the entire economy but 
also within individual companies and their structural 
units [1]. This factor stimulated the active development 
and gradual implementation of corporate performance 
measurement and management (CPM) systems, which 
are grounded in a systematic approach and perspec-
tive to ensure veracity in the measurement of economic 
phenomena.

Along the course of CPM systems’ progression and 
utilization various challenges are encountered which 
hinder achievement of sustainable development and 
a competitive edge. In modern realities, a company’s 
competitiveness is reliant on the high quality of its eco-
nomic activity planning, which is assessed using vari-
ous criteria, primarily accuracy, operability and adapt-
ability. Achieving high scores in these criteria depends 
on the tools development (systems and rules) and 
management technology (models and methods). Man-
agement methods at the corporate level are crucial to 
the success of an organization, since they determine 
the organization’s strategy and provide for its imple-
mentation [2].

The implementation and creation of CPM systems 
by companies are proving to be significantly challeng-
ing in terms of building and developing effective man-
agement tools and technology in the process of target 
realization. Development of management actions is 
generally a process of non-formalized activity of the 
manager based on an expert approach. At the same 

time, the methods and procedures employed by com-
panies do not facilitate the systematic and methodical 
establishment of planned key indicators correspond-
ing to the requirements of a unified strategic goal for 
all of the company’s structural units. One reason for 
these issues is insufficient comprehension that trans-
lating corporate strategy into budget planning requires 
a distinct mathematical foundation for the company’s 
performance management. The issue at hand has been 
pertinent in recent decades, as evidenced in studies 
by both national and international authors: Bourne, 
Maryška, Doucek, Zhang, Mari, Kitova, Bruskin, 
Odintsov, Nikishova [1, 3–9].

This paper presents an analytical approach to 
improving the standard budgeting process by designing 
and executing the inverse calculation algorithm. This 
algorithm facilitates the formalization and automation 
of the procedure of producing management actions on 
partially planned indicators. Additionally, the “Actual–
Forecast” module broadens the scenario modeling 
capabilities. Therefore, the proposed approach stream-
lines the budgeting process and increases the organiza-
tion’s overall efficiency.

The proposed algorithm of inverse calculations 
performs the calculation of planned key indicators 
considering their priority on the basis of a manager’s 
decisions. The algorithm utilizes both the theory of 
inverse calculations and the SaR methodology. The 
method of inverse calculations provides the mathe-
matical formulation for calculating planned key value 
indicators, and the SaR system supplements it with 
weight coefficients of key primary performance indi-
cators. These coefficients are calculated algorithmi-
cally based on manager’s decisions, rather than expert 
evaluation.
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The scenario modeling module allows for planning 
and economic management in parallel with the main 
budgeting process to develop management actions 
based on actual data from financial responsibility 
centers (FRC) and planned key indicators calculated 
using the algorithm of inverse calculations and SaR, 
forming budgeting scenarios as a result.

The advantages of the proposed approach are in 
improving the quality of the planning process across 
all critical quality criteria, including operability, 
accuracy and adaptability. Operational efficiency is 
achieved by reducing the time and labor costs of the 
planning and economic department (PED) to execute 
the procedure of managerial actions development. 
Moreover, the number of adjustments of planned 
budget calculations by the company’s subdivisions 
is reduced. Increased planning accuracy is provided 
by methodical and systematic realization of the pro-
cess, which assumes interaction of the developed ana-
lytical blocks, contributing to effective coordination 
of strategic goals and actions for their achievement. 
Adaptability of planning is increased by reducing the 
time for data adjustments for new planning steps and 
increasing the speed of system adaptation to observed 
changes in the external environment, since the algo-
rithm includes the condition of approximating the 
behavior of the decision maker.

1. The concept of corporate  
performance management

The concept of corporate performance manage-
ment comprises information technologies and tools, 
management methods and processes, as well as 
human resources, and implies periodic measurement 
and analysis of key indicators to achieve specific goals 
[6]. The performance measurement system, accord-
ing to the authors of the fundamental studies in this 
area, is a set of indicators used to quantitatively assess 
both internal (efficiency) and external performance 
(effectiveness) [10, 11].

The literature on corporate performance meas-
urement describes a wide range of approaches to 
designing performance measurement systems that are 

categorized based on various factors. According to 
Bourne [3], two dimensions can be used: the under-
lying measurement procedure (needs indicators [12, 
13], audit indicators [14], model indicators [15]) and 
the underlying approach in the perspective of the pro-
cess manager’s role (consultant’s guide [16], facilita-
tor’s guide [11]).

Based on the concept of target management, key 
performance indicators can be categorized into three 
types [8]. Primary indicators designed to measure the 
costs and resource requirements necessary to achieve 
the set goals – they are stored in the accounting data-
base. Integrated indicators intended to assess the effi-
ciency of individual areas of the company’s activities –  
they are calculated indicators. Complex indicators 
meant to measure the performance of the whole com-
pany and the level of achievement of strategic goals – 
they are derived indicators.

Target management comprises three levels: strate-
gic, tactical, and operational. The strategic level cor-
responds to strategic planning carried out by manag-
ers, which determines the long-term (more than 3 
years) direction of company development. This paper 
specifically focuses on the planning and economic 
department (or budgeting department), responsible 
for target budgeting. Target budgeting involves creat-
ing a budget aimed at achieving operational planning 
goals, which are defined by the values of key perfor-
mance indicators from the company’s strategic map. 
The budget serves as a tactical plan with a one-year 
horizon that reflects the outcomes of operational, 
investment and other activities carried out by the 
company [17].

Business performance management technology is 
a sequence with a closed cycle that includes at least 
four basic blocks, namely modeling, planning, moni-
toring, and analysis [18].

The modeling block operates outside of the gen-
eral management cycle, since it is executed incremen-
tally, contingent upon the pace of the organization’s 
advancement and level of adaptation to the external 
environment. This block includes formulating a stra-
tegic map, building goal trees, setting key indicators 
and modeling business processes. 
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The planning block is enlarged and in the interpre-
tations of various authors is often divided into several 
blocks [18]. Thus, according to Odintsov [8], the two 
stages that follow modeling are forecasting of key per-
formance indicators and calculation of planned values 
of key performance indicators. 

The planning block for key performance indicators 
is the most vital element of business performance man-
agement technology because it systematically provides 
target values of key performance indicators to the PED 
and other structural units for coordination of fore-
casts and formation of the final approved plan for the 
future period. This block encompasses actual–forecast 
analysis and calculation of forecast values of indica-
tors during a rolling reporting period. Achievement of 
the operational goal specified by management for the 
subsequent period depends on the values of indicators 
obtained at this stage. 

The remaining two components of the business per-
formance management concept, namely monitoring 
and analysis, involve operational control of the com-
pany’s financial and economic condition and compre-
hensive diagnostics of its indicators, correspondingly. 

2. Research problem

As a basis for forming assumptions to improve 
the methodological basis of corporate performance 
management, we considered a typical solution of the 
closed-cycle corporate performance management sys-
tem, which is common in many domestic and interna-
tional companies. Its example demonstrates the bot-
tlenecks of the algorithm, the solution of which is the 
focus of this study (Fig. 1).

The diagram illustrates the stages of the typical pro-
cess of financial planning and forecasting the compa-

Fig. 1. Scheme of improvement of a typical planning process.
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ny’s sales performance. It incorporates blocks of ana-
lytical approach to determining forecast adjustments 
and harmonization of planning budgets (highlighted 
by dashed lines in the scheme). 

In the depiction of the typical process of financial 
planning and forecasting of the company’s perfor-
mance presented here, several obstacles were observed. 
These “bottlenecks” curtail the potential systemic 
effects of impact on the process quality when using 
information system capabilities and analytical meth-
ods. Among all possible limitations of the model exam-
ined, the following have been identified as the target 
ones for this research:
1)	 use of expert assessments both at the stage of plan-

ning formation of indicators and at the stage of 
coordination and formation of the approved plan-
ning budget;

2)	 from the first point follows the lack of mathematical 
formalization of decision-making tasks regarding 
management actions on target indicators by adjust-
ing partial indicators;

3)	 lack of flexibility in terms of analysis of forecasts 
of responsible persons at the stage of the approved 
planning budget formation, since scenario analysis 
does not provide sufficient opportunities for aggre-
gation of various estimates, visions and forecasts for 
different sales directions, commodity nomencla-
tures.

The literature indicates that improving the quality 
of a typical process as a whole should be accomplished 
through information analytics support in each process 
zone, ensuring the orchestration of evolving informa-
tion analytics methods while harmonizing corporate 
performance management with business process man-
agement [2, 19–21].

Systemic quality improvement in each zone of the 
process is achieved through various factors. Accord-
ing to Bruskin [7], the combined use of trend, infor-
mation and scenario methods of predictive modeling 
can improve the quality of the planning process. In the 
planning zone – through the preparation of sales sta-
tistics based on actuals and recalculation of planned 
indicators by the incremental method, considering the 

adjustment of the rolling trend by expert evaluation. 
In the forecasting zone – through scenario analysis by 
using OLAP tools. The paper by Kitova [6] presents 
an attempt to overcome subjectivity and formalize the 
procedure of selecting multiple options for the com-
pany’s strategic development according to various fac-
tors (KPIs, strategic initiatives, investment allocation) 
by developing a target planning model and an algo-
rithm for selecting the optimal solution. The algorithm 
for selecting alternatives involves analyzing the share-
holder value of the company and comparative assess-
ment using the method of hierarchy analysis. In her 
work [9], Nikishova describes the use of artificial intel-
ligence technologies to overcome information asym-
metry in decision-making by the board of directors. 
Although the results are aimed at the strategic level of 
management, their study is useful for the implementa-
tion of decisions at the tactical level, because the author 
offers an approach of analytical support of the process 
of developing management actions performed in par-
allel with the main process, not replacing the decisive 
role of the board of directors. The applicability of the 
concept of inverse calculations in the task of corporate 
performance management was considered by Odintsov 
[8]. At the same time, the determination of the weights 
of partial indicators forming the integral key indicator 
in the author’s work is carried out by means of expert 
methods.

The papers of some international authors are 
directed at improving the quality of the planning pro-
cess, primarily its operability, by developing complex 
models and systems that combine business and techni-
cal aspects of the process. Thus, Maryška and Doucek 
[1] describe the REMONA model, the advantages of 
which are a reference model of CPM and BI design, 
definition of methodologies and models accompanying 
the system, definition of a system of indicators, meas-
urements, implementation of the solution in the com-
pany. Prilianti and Hikmat [22] developed a platform 
called the Integrated performance management system 
(IPMS), which can translate the company’s vision to a 
lower level of management, improving the company’s 
performance by identifying the relationships between 
variables, evaluation methods and improvement pri-
orities.
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In addition, examples of analytical support for the 
planning process using artificial intelligence have 
been presented in international literature. Zhang [4] 
in his paper applied principal component analysis and 
artificial neural network analysis to build the RMT-
BP model for predicting the performance indicators 
of companies. Various financial and non-financial 
indicators characterizing the performance of com-
panies are used as input parameters, and the corre-
sponding weights of indicators are determined by the 
hierarchy analysis method. Mari et al. [5] show how 
key indicators can be efficiently determined using 
linear constraints, and then how managerial actions 
can be computed using mathematical programming 
methods.

Despite the significant advancement in research on 
CPM technologies and their supporting techniques, 
the literature still has open niches to explore and 
improve the planning process. The cases of artificial 
intelligence used in the planning process discussed 
in the literature are based on a “black box” model, 
which limits their applicability to business problems 
that require transparency, clarity and controllability 
by management decision makers. The usefulness of 
machine learning depends on many factors that have 
not been sufficiently studied yet, such as the type of 
problem, the stage of decision-making and the tech-
nology used [23]. At the same time, the fragmented 
consideration of different methods contradicts the 
authors’ theses of exploratory and review papers 
about the necessity to harmonize methods in their 
interaction and with the peculiarities of the manage-
ment process. As a result of analyzing scientific stud-
ies and the practical experience of companies, it can 
be concluded that scientists face the problem of cre-
ating effective approaches to the practical application 
of modern analytical methods to improve the quality 
of managerial decision-making in business.

The procedure of coordinating plans to match 
the company’s strategy with the existing opportuni-
ties, considering internal and external constraints, is 
a labor-intensive but necessary task. This procedure 
is performed through step-by-step adjustment of tar-
get values of indicators. At each stage of adjustment, 

the current values of strategic indicators are reviewed 
and analyzed by the company’s management. Fol-
lowing the results of the analysis, management deter-
mines operational goals, which are a compromise 
between the actual situation of the business unit and 
the company’s strategic plan. Operational goals serve 
as a starting point for calculating planned key perfor-
mance indicators for future periods. It is worth noting 
that this calculation is performed with consideration 
of the constraints set by the various business units 
involved in the budgeting process. For example, the 
forecasting department sets a target profitability limit 
based on the forecast, while the sales department sets 
a different limit for the indicator, given the volume of 
the company’s resources. Therefore, the sales budget 
is supplemented with the elements: target value, fore-
cast value, minimum and maximum values [24]. 
These elements are used as constraints in the inverse 
calculations of the values of planned key indicators.

Given the exceptional importance of the planning 
stage, the tasks related to the development of the the-
oretical and methodological basis for the procedure of 
plan coordination require high attention of research-
ers and practitioners. That is why this study is aimed 
at developing an analytical approach to the realiza-
tion of the procedure of plan coordination in the pro-
cess of corporate planning of indicators which will 
allow one to expand the use of CPM-system capa-
bilities and provide mathematical formalization of the 
task of developing managerial actions when adjusting 
the values of planned key indicators.

Following the results of the previous authors, this 
paper proposes to supplement the typical planning 
process with the blocks “Inverse calculations algo-
rithm and SaR,” all of which allows one to formalize 
and automate the procedure of generating manage-
rial actions on partial planning indicators, and “Sce-
nario modeling Actual–Forecast,” which provides 
extended capabilities regarding scenario modeling, 
multivariate analysis and modeling of PED plans in 
parallel with the main budgeting model. 

The advantages of the proposed approach consist 
in improving the quality of the planning process by all 
priority quality criteria: operability, accuracy, adapt-
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ability. Operational efficiency is achieved by reducing 
the time and labor costs of the PED to execute the 
procedure of generating management actions, since 
the manager in this case has support in the form of 
a calculation algorithm, advanced tools of computer 
modeling of plans. Furthermore, the number of sub-
sequent adjustments of planned values by the compa-
ny’s departments to the budget is reduced. Improving 
the accuracy of planning is achieved by methodi-
cal and systematic realization of the process, which 
implies interaction of the developed analytical blocks 
contributing to the effective coordination of strategic 
goals and actions to achieve them. The adaptability 
of planning is increased by reducing the time for data 
adjustments for new planning steps and increasing 
the speed of adaptation of the system to the observed 
changes in the external environment, since the algo-
rithm includes the condition of approximating the 
behavior of the decision maker.

3. Budgeting process model

3.1. Development  
of the target management toolkit

Using the methods and tools of business process 
modeling, diagrams reflecting the essence of the pro-
posed approach have been constructed. The diagrams 
below describe the process of so-called goal realiza-
tion, which involves the development of a toolkit (sys-
tem of goals and indicators, procedures for forming 
prescriptions, rules for adjusting indicators) and tech-
nology (chain of procedures and operations) of target 
management. 

The first diagram (Fig. 2) shows the key changes in 
the proposed modification of the budgeting process 
model relative to the typical solution, which consist in 
the application of SaR methodology and the theory of 
inverse calculations to formalize and automate the pro-
cedure of managerial decision-making in the budget-
ing process. 

The stage of the process preceding the algorithm of 
calculations in the model is the construction of hierar-
chical structures of goals. Work on the formation of the 
“goals-indicators” system is performed on the side of 

business analysts. Based on planning practice, the con-
struction of goal structures covering various aspects of 
the company’s activities and subsequent reproduc-
tion of their indicators require the use of more general 
structures (network structures) that do not have the 
property of strict node hierarchy. Nevertheless, such 
structures are of limited use for formal processing, 
since they generate significant difficulties and ambigu-
ity in the interpretation of the results. Therefore, in the 
absence of explicit restrictions, the network structures 
of “goals-indicators” are transformed into hierarchi-
cal structures. The procedure of formal processing of 
the hierarchical structure is supported by the software 
tools of the CPM-system, where indicator measure-
ments are presented in the form of hierarchies.

The first step in the algorithm of formal processing 
of indicators is the scaling of measurement results. Dif-
ferences in the measurement scales of individual partial 
indicators that determine the level of target indicators’ 
achievability impose restrictions on their joint process-
ing. Thus, the model solves the problem of converting 
individual indicators to a single measurement scale and 
forming a general integral indicator. 

The scaling procedure includes preliminary nor-
malization of initial data and calculation of individual 
weights of partial indicators. Initial data are transferred 
from the database of the information system, and the 
results of calculations are stored in a separate data 
warehouse linked to the SaR system.

3.2. The mathematical background  
of inverse calculations and SaR

At the initial stage of calculations, the values of 
jointly processed partial indicators are normalized to a 
unified measurement scale to obtain the target dimen-
sionless integral indicator. The range from 0 to 1 inclu-
sively is taken as the normalization interval to simplify 
data processing. For calculation of the integral indi-
cator, an additive form of convolution is used, which 
is the sum of weighted values of unidirectional partial 
indicators. Normalization of the values of partial indi-
cators to a unified scale is carried out by the method of 
linear data normalization.
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The values of partial indicators in the calculation of 
the integral indicator should be unidirectional: either 
increasing or decreasing. In addition, the values of a 
certain partial indicator should uniformly fill the inter-
val defined by the empirical range of its values. If the 
data contain outliers, normalization is carried out 
using calculations of the mean and variance.

According to the approach, each partial indicator 
is described by a real number hi(x, u)  [0, 1], defin-
ing the value of action u in state x. The array of num-
bers h(x, u) can consist of q possible indicators, so that  
h(x, u) = [h1(x, u), ..., hq(x, u)]. The labeled array 

induces only a partial order on the control actions in 
the case of multiple indicators. The total order is asso-
ciated with the partial order through the manager’s 
actions. This is equal to associating the weights of the 
relative importance of the indicators.

The next step is to reevaluate the weights of partial 
indicators in the calculation of the integral target indi-
cator. Since the process of calculating the weights is 
assumed to be cyclic and continuous, at this step the 
decisions made in the previous cycle are considered, 
and at the zero point the system uses predetermined 
values of weights with uniform distribution. Thus, in 

Fig. 2. Scheme of operation of the inverse calculations algorithm and SaR.
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case of rejection of the management actions proposed 
by SaR, the system revises the weights of partial indica-
tors based on the management actions actually chosen 
by the manager. Then, using these values, the system 
calculates new weights to be applied in new iteration 
(t + 1).

Beginning at iteration t a sliding window of length 
k is defined such that t – k + 1  0. The values of the 
weights w(t + 1) depend on the values of the system 
state variable at iteration , denoted as x( ), the val-
ues of the optimal managerial actions computed by the 
system at iteration , denoted as u( ), the values of the 
managerial actions actually chosen by the manager at 
iteration , after rejecting u( ), denoted as u'( ), for 
  [t – k + 1, t] = {t – k + 1, ..., t}.

For each past iteration , the actions actually cho-
sen by the manager in iteration  (u'( )) should be pre-
ferred over the actions computed by the system (u( )), 
depending on the optimization criterion. This condi-
tion ensures that the new weights are consistent with 
the knowledge accumulated by the system during the 
sliding window. This condition is formulated mathe-
matically as follows (considered the case of maximiza-
tion of the integral indicator):

         w(t + 1)(h(x( ), u'( )) – h(x( ), u( )))  	 (1)

where the value of  must be small, but not zero.

An additional constraint is imposed on the differ-
ence between the new values of weights w(t + 1) and 
the values of weights at the current iteration w(t). The 
difference between these values must be minimal to 
avoid fluctuations of weights that interfere with the 
convergence of the algorithm. This condition is formu-
lated mathematically as follows:

                	 (2)

The mentioned features of the process of weighting 
partial indicators can be defined in terms of linear con-
straints in the MILP problem. The optimization prob-
lem, except for the additional conditions of a certain 
integral indicator, in this case will be given the form:

                       	 (3)

subject to:

         

where , w(t + 1) are solving variables, 
  [t – k + 1, t], i  [1, q].

After calculating the weights of partial indicators 
which form the function of the target integral indica-
tor, there follows the phase of calculating the incre-
ments of the arguments of the function using the pro-
cedure of inverse calculations. 

The target performance indicator is specified as 
a function y = f(x1(w1), ..., xq(wq)). The function uses 
weighting coefficients (priorities) received at the previ-
ous stage; their sum is always equal to one. The target 
function and its arguments may require positive incre-
ment or negative increment depending on the target 
settings. The sign of the increment in the target func-
tion in the system of equations depends on the pattern 
of change in the function y. 

A solution method with the help of individual coef-
ficients is used as a method of inverse calculations. 
According to this method, the manager’s conditions 
for changing the values of partial performance indica-
tors are expressed by specifying additional coefficients 
(kq) when determining the required arguments of the 
target function:

                                 xq + ∆ xq = kq xq .	 (4)

The sign of the increment of the arguments deter-
mines the values of the individual coefficients, which 
are calculated for each argument of the function: if the 
increment is positive, the individual coefficient is mul-
tiplied by its argument (kq xq); if it is negative, the argu-
ment is divided by the individual coefficient .

The number of additional equations in the system 
depends on the number of function arguments: the 
number of function arguments q will correspond to the 
number of additional equations q – 1. Constraints on 
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the values of individual coefficients kq are set up based 
on their semantics.

Therefore, the problem of calculating increments 
of partial indicators from the known increment of the 
target indicator in the case with three arguments and 
positive increment of both the target function and the 
arguments is described by a system of equations:

                     	 (5)

Solving this system of equations regarding k1, k2 
and k3, it is possible to obtain the values of the incre-

PED – planning and economic management
SKU – stock keeping unit
IS – information system
Mapping – matching between the different charts of accounts

Fig. 3. Data flow diagram of the scenario modeling block “Actual–Forecast”
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ments of the target function arguments x1, x2 and x3. 
The results of the solution must satisfy the condition: 
k1, k2, k3 ≥ 1.

At the next steps of the target realization algorithm, 
the manager receives information about the calcu-
lated increments of partial indicators and decides 
either to initiate the action proposed by the system 
or to initiate another action. The decision made by 
the manager corresponds to the optimal solution at 
the current iteration and will be used by the system 
in a new iteration of calculations when updating the 
weights. Since data normalization was performed 
before the calculations, the next step of the algorithm 
involves a reverse scaling procedure using the inverse 
scale converter algorithm.

Indicators of the company’s activity are the fac-
tors which form the basis for the formation of strate-
gic indicators of the company’s activity determined 
by the management. The growth of some indicators 
can lead to the growth of strategic indicators, and 
others to their reduction. Thus, using dynamic pro-
gramming it is possible to obtain a balanced system 
of strategic indicators of the company’s develop-
ment, satisfying the requirements of management by 
changing the values of indicators of the company’s 
activity. As a result, based on the strategic indicators 
of the company’s activity, it is possible to determine 
its corporate performance as a convolution of these 
indicators.

3.3. Development  
of target management technology

The second part of the target realization process, 
the development of target management technology, 
is described in the context of information flow in the 
corporate performance management system. For this 
purpose, the data flow diagram is used, which demon-
strates data flows between individual operations of the 
specialized block of scenario modeling “Actual–Fore-
cast” included in the basic model of the company’s 
activity (Fig. 3). This block allows the PED to develop 
management actions based on real data from the FRCs 

in parallel with the main budgeting process, forming 
budget scenarios as a result.

As the starting point of the budget modeling pro-
cess for the next planning period, the PED manager’s 
actions are considered to analyze and form the budget 
scenario in the interactive reporting form “Actual–
Forecast” after entering actual and planned data for 
separate FRCs into the system. The outlined actions 
of the manager include: modeling of the nomenclature 
and relevant attributes of the products to be consid-
ered in the scenario; setting of modeling parameters – 
specifying the appropriate values of the discount rate, 
selecting the current version, specifying the matching 
between different charts of accounts to be analyzed and 
reported. 

Both as the data in the reporting form is updated 
and at the manager’s direct request (function launch), 
the rules in the corresponding multidimensional 
cubes of the system perform calculations of indicator 
values and output to the reporting form. The proce-
dure of inverse calculations to update the calculation 
rules for launching requires a decision from the man-
ager. The process of generating managerial actions 
on indicators means choosing between the values 
of adjustments suggested by the system and manual 
input of adjustments.

The output of the process produces a plan approved 
by the PED manager and is passed by the system pro-
cedures to the top level of approval – the Chief Finan-
cial Officer.

Conclusion

This paper presents an improved model of the 
target budgeting process, which enables automated 
generation of management actions of the budgeting 
department and subdivisions’ management towards 
achieving strategic goals. In contrast to the find-
ings of previous research, in addition to the parallel 
assessment of the company’s state, the generation of 
management actions using artificial intelligence and 
rolling planning, the budgeting process model in this 
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study includes a modeling block and aims to reduce 
the frequency of adjustments to operational goals that 
are set at the beginning of the planning period.

The second aspect of the theoretical contribution 
of the paper is the development of a methodological 
framework of inverse calculations in support of SaR 
methodology in the budgeting process of corporate 
performance management. The application of inverse 
calculations provides a mathematical statement of the 
problem of calculating indicators of planned key val-
ues, and the SaR system allows us to supplement the 
mathematical statement with weighting coefficients of 
primary performance indicators calculated algorith-
mically based on the manager’s decisions instead of 
expert evaluation.

Applying the proposed approach in practice allows 
us to significantly reduce the value of transaction costs 
emerging at the stage of numerous adjustments of ver-
sions formed by the FRCs and scenarios formed by the 
PED from planning imprecisions and labor costs to 
identify and correct them. In addition, the approach 
we developed ensures improvement of the real quality 

of operational planning by the highest priority criteria 
of operability, accuracy and adaptability of planning 
due to systematic and methodical budgeting with the 
involvement of modern information technologies.

The directions of further research involve the inte-
gration of the developed information model of budg-
eting in the process of determining a comprehensive 
indicator characterizing the corporate performance of 
the company using the method of dynamic program-
ming to calculate the strategic performance of the 
company based on the convolution of indicators.

Furthermore, as an area of future research on the 
problematic being studied, the design of the informa-
tion infrastructure of the corporate performance man-
agement system is addressed to improve the efficiency 
of the development of managerial actions in the imple-
mentation of the company’s strategic goals. Based on 
the methodology of Design Science Research, the 
blocks of analytical support are considered as an arti-
fact that is described by designing information-logical 
schemes and evaluated through experimental testing of 
the approach in the work environment. 
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