O6rpynmosano xonuenuiro inmesex-
myanizayii ingopmauiiinozo 3abesne-
YeHHS YNPAGAIHHA NIONPUEMCMEOM HA
npuxaadi modeairosanns ingopmauii-
HOT cucmemu Oyxeanmepcvkozo 00Ky,
3acHosany Ha NOEOHanni ma inmeepauii
KOMN 1omepHUx mexHos02il i wmyuHozo
inmenexmy. 3anpononogano memoou
MO0e06aHH MA 6UIHAUEHO apXimeK-
moniky modeni 6asu 3namv npu eupi-
wenni 3aedamns w000 Qopmysanns
006.1iK060i nonimuxu nionpuemcmea

Kntouosi canosa: ingpopmauiiine 3a-
Oe3neuenns ynpasainns, 06aiKoea noJi-
muxa, inmenexmyanona cucmema, 0yx-

eanamepcoka inopmauis, o006aixoeuil
npouec
[m, u |

Obocnosana Konuenuus unmenex-
myaausayuu undopmauuonnozo ooe-
cnewenus ynpaeienus npeonpusmuem
Ha npumepe moldeauposanus undop-
MAUUOHHOU cucmemvl OGyxeaamepcro-
20 yuema, xomopasa 6asupyemcs ha
unmezpauuu KOMNLIOMEPHHLIX MeEXHO-
02Ul U UCKYCCMEEHH020 UHMeNIeKmd.
IIpeonosicenvt memoodvt modeauposanus
u onpedenena apxumexmonurxa mooeau
0asvlL 3nanuil npu pewenuu 3aoauu Qop-
MUpO6anus Yyuemnou noAUMuKu npeo-
npusmus

Knrwoueevie cnosa: undopmauuon-
Hoe obecneuenue ynpaeaenus, yuemnas
NOAUMUKA, UHMENNEKMYANbHASL CUC-
mema, Oyxeanmepckas undopmavus,
yuemnwlii npoyecc

u] =,

1. Introduction

The new stage in the development of Ukrainian economy
is characterized by a combination of changes associated with
the communication phenomenon of the world’s informational
space, generation and dissemination of scientific and intel-
ligent decisions and introduction of new technologies. The
sign of the modern globalized world is definition of knowl-
edge and technologies as factors of production which in turn
has affected formation of an informational economy charac-
terized by intensity of the processes of informatization and
intellectualization.

Information for management has gained a new meaning
in the context of managerial influence on decision-making
and data interpretation in accordance with the assigned
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tasks. Accounting and analytical support of management
is a source of relevant information characterized by clarity,
transparency, reliability, timeliness and accuracy, which is
leveled in other systems of informational support of deci-
sion-making. Present-day capabilities of information and
communication technologies have made it possible to modify
operations of processing, transmission and storage of data
by means of changing the qualitative parametrization of
the informational environment of the enterprise. Today, the
complex information system reflecting the processes and
phenomena in the enterprise, its state and prospects of de-
velopment and covers not only the issues of optimization of
economic relations but also social and environmental aspects
of economic activity is relevant. This became possible due to
development of not only technological innovations but also




the intelligent component of informational processes which
made it possible to improve efficiency of the technical, meth-
odological, organizational, technological, communication
and professional support of the accounting process.

The tendencies of development of modern software sys-
tems based on various design principles enable formation
of a new concept of intellectualization of the information
system for accounting based on integration of computer
technologies and artificial intellect. Modeling of information
technologies for accounting ensures flexible adaptation to
the specifics of accounting activity of various user catego-
ries and promotes close integration with other management
subsystems. The expert judgement of complexity of the task
of forming enterprise accounting policy is expressed by a
great number of rules (products). This is an indication that
such a task belongs to the systems of high complexity and
has a considerable dynamism concerning modification of
economic and legal support. Thus, the defined issue requires
intensive study for the purpose of searching ways for effec-
tive provision of knowledge and the mechanisms of logical
derivation.

2. Literature review and problem statement

The intensive development of information technologies is
focused at revision of the organizational concept of account-
ing with consideration of global trends.

The need to preserve competitive advantages and
strengthen business positions in the market causes transfor-
mation of the information sphere of decision-making with
creation of a developed management infrastructure. Such
changes orient scientists to improve methodical tools of ac-
counting as a complex category in conditions of expanding
functionality of current software products. The interest to
software is significant and a sufficient number of studies
are dedicated to discussion of corresponding information
technologies in economic and computer related publications.
However, in many cases, these publications consider either a
concrete issue of computerization problematics or abilities of
individual solutions.

Summarizing of the present-day theoretical opinions of
scientists on application of system studies and managerial
innovations to the processes of modeling information tech-
nologies for accounting contributes to determining a wide
range of scientific problems to be solved. These include:

—lag of theoretical studies in development of the ac-
counting methodology as an informational function of sup-
porting business procedures;

— imperfect organizational mechanism for adaptation
of development of accounting programs to conditions of
ecological and social instability of the external and internal
environment of enterprises;

— absence of a theoretically substantiated methodology
for modeling intelligent accounting systems.

At present, a detailed assessment of globalization coef-
ficients [1] and economic independence of countries [2] is
proposed in literature which makes it possible to analyze
effectiveness of the state policy regarding integration into
the global economic community. Scientists have elabo-
rated new methods for obtaining of effective models of
enterprise development considering factors of external
influence [3]. Practical approaches to improvement of
information support of management are offered based on

assessment of internal and external economic environment
[4]. A positive manifestation of the information support
for business was substantiated recognizing analytics as a
strategic differentiator for management [5]. A new concept
of accounting with qualitatively new parameters has been
developed based on formation of informational and analyt-
ical support of management [6]. A new place of intellectual
capital in the system of management and intensification of
enterprise activity has been defined as a decisive factor of
production [7]. The new dimension of information resourc-
es in business processes and expansion of competence of
enterprise activity has been described through formation of
accounting and analytical support of decision making [8].
Importance of knowledge economics in the environment of
globalization challenges was considered [9]. Accounting
engineering was considered [10] for better understanding
and rising significance of the issue of formation of ac-
counting policy. Qualitative and quantitative criteria of
assessing efficiency of enterprise activity were character-
ized with elaboration of timely measures for improving the
management process [11].

Thus, the relevance of studies aimed at organization of a
modified information subsystem of enterprise management
through implementation of technologies and approximation
of theoretical and methodological foundations of the modern
management concepts is growing in the conditions of intelli-
gent re-designing of economic relations.

3. The aim and objectives of the study

The study’s aim was to create a theoretical and meth-
odological basis for implementation of new information
technologies to improve accounting and analytical support
for enterprise management through modeling the knowledge
base as an informative basis for decision making in condi-
tions of communication phenomenon.

To achieve the assigned goal, the following tasks were
solved:

— implementation of the concept of technological infor-
mation management in formation and development of ac-
counting and analytical support for enterprise management
was substantiated;

— methods for modeling and formalizing the processes of
choosing components of the accounting policy for formation
of accounting and analytical support for enterprise manage-
ment were characterized;

— architectonics of the knowledge base construction
model for solving the problem of formation of enterprise
accounting policy in an intelligent accounting system was

defined.

4. Materials and methods of studying accounting
modeling in integration with innovative technologies

The methodological basis of the study was the dialectical
method which made it possible to study implementation of
innovative technologies in the accounting practice with ad-
aptation to the methodological principles of the accounting
and analytical process. Theoretical substantiation is based
on observations and analytical work in defining tendencies
in integration of technological and intelligent decisions in
processing, transmission and storage of information.



To construct architectonics of the integrated subsys-
tem for accounting and analytical support of management,
the method of the complex-target system approach and
logic simulation was used. To optimize the mechanism of
processing and formation of information for management
in a computerized decision-making system, economic and
mathematical methods and packages of present-day ap-
plications were used. Study of the technological support
for improving accounting and analysis, architectonics of
the accounting and analytical process in conjunction with
modern software solutions was based on the method of
analogy.

5. The results obtained in the study of theoretical
and organizational aspects of intellectualization of
information support of enterprise management

The national economy is characterized by the prospects
of technological development of economic entities. It has a
positive impact for integration into the world community of
countries with a sustainable development of economic and
social systems.

Ukraine’s world rating is changing under the influence of
external factors and has not yet attained a stable position. In
2015, the country’s development rate [1] was:

1) global innovation index: 36.45 points (64th out of 141);

2) global competitiveness index: 4.03 points (79th out
of 140);

3) index of economic globalization: 67.52 points (56th
out of 207);

4) index of social globalization: 59.95 points (69th out
of 207);

5) index of human development: 0.747 points (81st out
of 188).

In 2015, index of economic independence of Ukraine
was 46.9 points for ten criteria of which high results were
obtained in the following spheres [2]:

— trade freedom: 85.8;

— tax freedom: 78.7;

— monetary freedom: 78.6;

— freedom of investment: 15.0 (the lowest points);

— protection of property rights: 20.0;

— freedom from corruption: 25.0;

— state expenditures: 28.0.

According to the global innovation index, Ukraine has
shown rating growth occupying the 64th place among
141 countries in 1995. Achievement of this positive result
was due to development of institutions, human capital and
research and business. Almost unchanged was development
of the domestic market, development of knowledge and
technology and the results of creative activity. Over the past
4 years, Ukraine’s position was stable for the global innova-
tion index and the indices of human capital, researches and
development of knowledge and technologies.

Under the influence of technological transformation
of economy, requirements to accounting and analytical
information is realized in managerial decisions promoting
enterprise development is toughening. But its current state
is characterized by non-compliance with the requirements
of development of economic activity which takes place in
conditions of formation of information economy. However,
as the research showed, growth of Ukraine’s rating in the
global innovation index among the world countries is ob-
served (Table 1).

Over the past 4 years, Ukraine’s position has been stable
by the indices of global innovation, human capital, research-
es and development of knowledge and technologies.

Improvement of enterprise activities is accompanied by
modification of the management concept with organization
of information and communication links of various levels as a
whole while actualizing the accounting practice in the infor-
mation efficiency of the accounting information for internal
and external users. Scientific literature describes in detail
the nature of economic innovations emerged in connection
with the processes of uncertainty, i. e. chaos [3].

Table 1
Dynamics of components of the global innovation index of Ukraine
Components of 2011 2012 2013 2014 2015
innovation potential point place point place point place point place point place
Gl‘)balhﬁlgz"a“o“ 3501 | 600f125| 3614 |630ft41| 3578 |71of142| 363 |630f143| 3645 |64 of 141
Innovation incoming | 59 59 67 38.0 78 37.91 83 38.2 88 39.06 84
sub index
Institutions 51.0 103 40.0 117 51.4 105 52.9 103 52.2 98
Human capital and 44.3 40 42.2 48 37.9 44 36.6 45 40.4 36
studies
Infrastructure 215 101 27.1 98 26.0 91 27.1 107 26.3 112
Development of 39.6 64 38.7 68 44.0 82 451 90 43.9 89
domestic market
De"slopment of 415 45 42.3 51 30.2 79 29.1 87 32.4 78
usiness
Innovation outcoming | 4 52 342 47 33.65 58 344 46 33.85 47
sub index
Development of
knowledge and 29.9 40 39.2 30 32.0 45 38.2 32 36.4 34
technologies
Results of creative |4, 70 292 83 353 81 306 77 313 75
activity
Index of innovation 0.77 40 0.9 14 09 31 0.9 14 0.9 15
efficiency




The work [3] provides practical recommendations for
enhancing professional thinking and ensuring integration
of sustainable development into the enterprise models thus
contributing to the expansion of key competencies. Each
company chooses the option of creating, developing and
maintaining value which collectively forms an individual
structure of the model requiring improvement over time by
adapting to the change of the concepts of economic system
development. Management decisions, their informational
support are connected with architectonics of the external
model of the economic environment and situations arising
from the decisions result [4].

The basis of development of accounting theory is in-
teraction of various conceptual, managerial and positivist
theories that influence integration of the internal processes.
Conceptual changes are accompanied by discovery of new
research objects which are information, technologies, sci-
entific and intellectual resources that are objectively recog-
nized as good factors of the present-day society development
and modernization of economy.

Informatization and intellectualization have an effect
on construction of a new socio-economic paradigm charac-
terized by strengthening of interconnections and deepening
of interdependencies between economic, social and environ-
mental systems. Technological development of accounting
and analytical support for enterprise management takes a
key place in the process of coming into being of a modern
information approach in development of economic relations.

Competitive advantages obtained by the enterprise pos-
sessing an information resource and rationally utilizing it
are proved by the growth of other resources, lower risks and
economic security.

For the present-day business, informational support
is of a prior significance and has a material influence on
business activity because analytics is defined as a strategic
differentiator for management [5]. Consumers of economic
information expect that consideration of support in making
advanced decisions at the expense of building and using of
an integrated data base will result in new information flows
and compensation for absent information resources.

According to the conclusions drawn by specialists, com-
puterization of accounting is realized not entirely (frag-
mentally) though functional abilities of modern program
products ensure a full support for the accounting process.
One of the causes of such inconformity is insufficient in-
tegration of the procedure and organization of accounting
with present-day information and communication solutions.
That is why analysis and systematization of the gained prac-
tical experience in modeling of accounting in conditions of
employment of expert systems is of a scientific and practical
interest.

The problem of rational organization of accounting is so
many-sided and serious that it attracts a constant attention
of theoreticians and experts. Scientists associate rational
organization of accounting with proper information support
of economic management. It is stressed that “the mean-
ing-bearing objective of accounting consists of designing
a system capable to generate information that becomes a
strategic resource in the post-industrial society” [6]. Not dis-
carding the idea of maximum information filtering, creation
of information policy is realized based on the new technolo-
gies able to generate various systems and sources positioning
them as information sources. Researchers pay their attention
to an interesting fact that every four of five dollars that are

spent by Levi Straus for production of a pair of jeans are
spent on information but not the materials and that in tote,
information expenditures make three fourth of the given
cost for any product” [7]. Further formation of a separate
data base for management provides for loading of the filtered
information obtained from various sources and having an
integral adjusted form satisfying demands and convenient
for navigation and prompt analysis. There is a well-reasoned
idea that “the accounting theory adapting to the require-
ments of the “new economy” needs rethinking of the notion
of information and information resources from the position
of semantic and informative aspect” [8]. Considering lim-
itation of the accounting system concerning informational
variety, “information and information resources should be-
come an object of scrupulous study in the accounting theory
in view of their importance and strategic character, leading
role in the current environment of economic management
and orientation for a long-run prospect” [8].

In its turn, the system of rational organization of the
accounting process at concrete enterprises is detailed and
regulated by the accounting policy. A decision on the choice
of an accounting policy is made first and foremost proceed-
ing from the analysis of a number of alternative approaches
that take into account compromise between demands of
profitability, cost-effectiveness, investment attractiveness,
acceptability of the risk level, etc. Formation of the enter-
prise accounting policy (FEAP) becomes a common task for
all agents of economic management and can be considered as
an object of computerization, that is, the task of formation of
the accounting policy is a constituent element of the enter-
prise accounting policy.

Any task of management includes two subtasks. The
first one is identification of the state of the management
system and the environment in which this system is func-
tioning.

The task of state estimation belongs to a vast type of
classification tasks and consists of attribution of a concrete
object W to one of two sets Wi or Wy based on observation
p of controlled parameters xy, xs,..., x,. Standard procedure
of classification consists of the following [12]. It is assumed
that the vector of observations X has a normal distribution
with parameters (my, £,) if it belongs to a set Wi and has a
normal distribution with parameters (mj, £o) if this vector
belongs to the set Ws. There vectors my and m assign math-
ematical expectations of components X at the taken assump-
tions and matrices ¥y and X, are dispersion matrices when
¥1=X,. A so-called discriminant function is entered:

Z= 0L+ 00X, +. 0L, @)

Now, the object W is attributed to W; if z>C and to W,
in other case.

Parameters aj, j=1, 2,.., p, and C necessary for the task
solution are found in the following way [13].

If observation XeWj, then z belongs to normal distribu-
tion N({, o), but if XEW,, then z belongs to distribution
N(Cp, ©%) where

P

P P i 4 ,
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The set @, j=1.2,...,p is chosen so that the Mahalanobis
distance [13] between sets Wy and W, that is calculated by
formula
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is minimum. The sought set is found by solution of the sys-
tem of linear equations

o0, + 0,0, +...+0(p(51p =my —m,y,,

040, + 0,0 ...+ 0L, =1y =, .

Now, the constant C is calculated by formula
1

C= E(Ci +G, )

The described procedure ensures minimum value of the
total mixing probability.

A substantial drawback of the discriminatory approach
lies in the extremely simplified partition of the whole set
of observations into two alternative subsets. It is clear that
accuracy and informativeness of the result of solution of
the state diagnostics problem increases if the factor space
is justifiably split not in two but more subspaces. This rea-
soning leads to the expediency of formulating and solving
a problem of clustering the whole set of diagnosed objects.
Standard procedures for solving the clustering problem are
well known and described [14]. However, better informa-
tional capacity is provided by the methods that realize more
multifactorial differentiation of possible enterprise statuses.
Among these are methods of rank and regression analysis.

Let us introduce (], f;...., f,), a set of controlled param-
eters, the specific values of which characterize company’s
financial status. Divide the range of possible values of each
parameter into several subranges. Let the range ( fj(c), fj(d)) of
possible values of the j-th parameter be broken into m sub-
ranges as follows:

(f}c)yfjm):[(fj_(q),fj(da)U(fj(cu)yfj(da))U.'.U(ﬁcnl)yﬂ(dm))],

when

fj(L') :jrj(vi)’jrj(d):jrjﬂdm)’ﬂ(dk) :ﬂ(ck+1), k=12, . .m—1.

Each resulting subrange is given a class (rank) number
that characterizes the financial status of the company. In
this case, if the numerical value of the j-th parameter for
particular i-th enterprise is fy, then the corresponding class
number k; is determined from the conditions:

1, if fj(f1)gflj<fj(d1),
2 it < f <

Thus, each indicator receives a class number depending
on which subrange it entered. Now, the status of the enter-
prise can be estimated by the sum of the ranks which corre-
spond to the partial indicators of the financial status. The
drawback of this approach is the failure to take into account
possible differences in the importance of indicators. A more
accurate analysis can be carried out in accordance with the
following procedure for determining financial status [15]. A
weight @j, j=1,2,...,n, is assigned to each indicator depend-

ing on its significance. Estimate of the i-th object g; by this
indicator is obtained by multiplying the indicator weight by
its class, i. e.

j=12,...n, a =1.

J
J=1

q;= ka.

iy

The total estimation of the financial status is determined
by the sum of the indicator estimates

K = Zq,.j = Zki/.aj.
Jj=t j=1

The class to which the enterprise belongs is determined
proceeding from the obtained sum of points depending on
the degree of bankruptcy risk: the 1st class is the lowest risk,
the 2nd class is the moderate risk, the 3rd class is a high risk,
the 4th class is extremely high risk of bankruptcy.

Structural drawbacks of the procedure:

1) there is no justification of the number of subranges to
which the range of possible values for each indicator is divid-
ed and the boundaries of these subranges;

2) since estimates of the numerical values of indicators
are random variables, then the clear boundary between the
subranges that arises in such division can result in a situ-
ation where companies having similar values of indicators
with the same name will be assigned to two different classes.

The natural way to overcome these shortcomings is to
construct a multifactor regression equation which binds
value of the total estimation of the company’s status with
numerical values of the set of partial indicators [16].

Let f;, j=12,...,n is a set of indicators (factors) of the
company status; a;, j=12,...,n isa set of the weigh coeffi-
cients to be determined and take into account the relative
importance of the indicators; y is the final estimate of the
status.

Then the ratio

y=a,+afi+a,f,+...+a,f, 2)

is a regression equation that specifies the value y depending
on the values of indicators fj, j=12,...,n. To estimate un-
known parameters of equation (2), the least squares method
can be used in conjunction with the expert evaluation proce-
dure. This creates a matrix of test situations with a totality
of sets of numerical factor values in these situations

fu S
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L i=12..m, j=12...n,

where f; are numerical values of the j-th factor in the i-th
situation.

Besides, the following are formed: the vector of expert
estimates of the total indicator corresponding to the select-
ed situations Y" =(y,,y,,.. .,ym), as well as the vector A of the
unknown parameters aj, j=0,1,2,...,n, A" =(a,,a,,a,,...,a,).

In this case, the HA vector is a vector of estimates of the
resultant indicator y which is provided by the model (2), and
the functional

J=(HA-Y) (HA-Y) ®



specifies the sum of squares of deviations of the expected
estimates from the expert ones.

Minimization (3) by vector A defines the best set of
parameters in the view of the least square method (LSM).
This vector has the form A= (HTH) H"Y. Substituting
components of the vector A in (2), a possibility of estima-
tion of the status for any set of numerical values of concrete
indicators appears. The fundamental disadvantage of the
regression approach is the need for a rather representative
sample of observations. This circumstance makes attractive
application for solving the assigned task of the current infor-
mation technologies of artificial intelligence, namely, expert
systems (ES).

Expert systems are among the number of intelligent
computing systems and are designed for modeling or sim-
ulating behavior of an experienced expert when solving
tasks of a particular issue [17]. Expert systems concentrate
practical experience of the most experienced specialists
in the chosen specific area. Practical application of such a
system enables [18]:

1) use a qualified consultant who quickly and at a high
professional level processes all coming information on the
object and provides distribution of probabilities of the pos-
sible statuses;

2) promptly make decisions on urgent measures in criti-
cal situations;

3) reduce the total number of procedures and time of
preliminary analysis of the object status;

4) provide teaching and training of personnel to use the
procedure of assessing results of the object status analysis
and making appropriate decisions.

During construction of the ES, a mechanism of logical
derivation (MLD) based on the system of productional rules
[17] is conventionally used and a knowledge base is created.
This knowledge base consists of rules (called productional
rules) of the following form: “IF the controlled parameter A
of the object has value ay, parameter A, has the value as, ...,
parameter A, has value a,, THEN the object is in the status
H (ay, ay, ..., a,) with a probability P (a4, as, ..., a,)”.

Productional rules, on the one hand, are the most natu-
ral way for people to represent knowledge and on the other
hand, they cannot always be used in the MLD construction.
The reason is that for a full description of the entire variety
of possible values of parameters and statuses in a form of a
system of rules, it is necessary either significantly increase
the number of the rules used or resort to their simplification.

Let in the task of choosing a strategic company manage-
ment a specific subtask is solved for estimation of the compa-
ny financial status. This estimate is conventionally carried
out taking into account values of a selected set of indicators.
A possible set of financial indicators is given in [19]:

1. Estimate of the enterprise property status:

x1: the ratio of residual value of fixed assets (FA) to the
balance;

x9: the ratio of FA depreciation to the book value of
the FA.

2. Estimate of liquidity:

x3: the ratio of amount of cash assets and liquid securities
to current liabilities;

x4: the ratio of cash assets, payments and other assets to
current liabilities;

xs5: the ratio of current assets to current liabilities;

xg: the ratio of stocks to current liabilities;

x7: the ratio of working capital to the amount of assets.

3. Estimate of financial stability:

xg: the ratio of equity capital to business assets;

x9: the ratio of attracted capital to business assets;

x10: the ratio of attracted capital to equity capital.

4. Estimate of profitability:

x11: the ratio of profitability from sales to production
costs;

x19: the ratio of balance sheet profit to equity capital,

x13: the ratio of balance sheet profit to attracted capital;

x14: the ratio of equity capital to net profit;

x15: the ratio of retained earnings to the amount of assets;

xXy6: the ratio of operating profit to the amount of assets.

5. Estimate of business activity:

x17: the ratio of sales proceeds to the average cost of fixed
assets;

x1g: the ratio of sales proceeds to average receivables;

x19: the ratio of market value of shares to arrears;

x90: the ratio of proceeds to equity capital;

x1: the ratio of proceeds to the sum of assets;

X99: ratio of net profit, dividends paid to shareholders to
equity capital.

Many works use some other indicators.

x93: the ratio of borrowed capital to the balance currency;

x94: the ratio of current assets to current liabilities;

x95: the ratio Cash Flow to current (short-term) lia-
bilities;

X2¢: the ratio of the difference between the expected cash
inflows and current liabilities to the expenses of the enter-
prise (without depreciation);

x97: the ratio of the average balance of payables to the
procurement value multiplied by 365;

X9g: the ratio of the average balance of inventories to the
value of the cost of raw materials multiplied by 365.

If it is necessary to assess the financial state of an object
in this case, a production expert system is applied, then
the required volume of the knowledge base of ES will be
enormous. Indeed, let us divide the range of possible values
of each indicator (in the simplest case) into two subranges
corresponding to its unsatisfactory and satisfactory values.
Then the total number of productional rules taking into
account all possible combinations will be N =2%~25.10°
It is impossible to implement such a system. An acceptable
approach to solving the problem that arises here is decompo-
sition (splitting the original task into subtasks).

Let us divide all innumerability of the controlled pa-
rameters into several groups according to their economic
content:

— estimation of the enterprise property status;

— estimation of liquidity;

— estimation of financial stability;

— estimation of profitability;

— estimation of business activity;

— estimation of market activity.

Each of the groups includes indicators that determine
some specific generalizing characteristic of the object. For
example, an estimate of the company’s property status char-
acterizes the status of the company’s assets and contains
data for analysis of the structure of the main production
assets; the assessment of liquidity determines ability of the
enterprise to repay current liabilities.

Now, for each group, we assign a task of assessment of
the corresponding generalizing characteristic using a pro-
duction expert subsystem that uses the indicators entering
this group.



Designate indicators of the financial status as follows.
Enter Fj;, the value of the i-th indicator in the j-th group
J=12m, i=12.n,.

Next, form m (by number of groups) of productional ex-
pert subsystems using the appropriate sets of indicators. The
system of rules for the j-th group of indicators has the form:

“IF” F; is equal to a,;, F,; is equal to a,;, a, ; is equal
toa, , THEN the j-th generalized characteristic z; will be
equal to F,.

Let the range of possible values for each indicator be divid-
ed into three subranges: “low”, “medium”, “high”. Then the j-th
expert subsystem will contain N, =3" productional rules
where 7, is the number of controlled indicators in the j-th
group. The number of these indicators is small,

a high interest. It was established that 90 % of accounting
methods have a subjective character and are applied in a
result of accumulation of skills and habits by personnel. So,
choice of an accounting policy is one of manifestations of
free will of the business subjects concerning the ways and
methods of accounting. Thus, what is proposed is the model
of construction of a knowledge base for solving the task of
forming the enterprise accounting policy in the intelligent
accounting system (Fig. 1).

Let us consider a formalized description of the task of
FEAP formation. In the approach under consideration, it is
expedient to use the notion of a rule of transition from one
state into another.

so formation of such systems is not difficult. - ] e k Y .
. . ormat t ledge base pertaining to the enterpris
The final stage of the procedure is assess- of the geoasel & {0 fhe enterprise
ment of the system status as a whole. To do v ¥ ¥
: < ; i The rules expressing The rules expressing The rules expressing non-
this, use the appl.roprlate generathng expert theoretical knowledge of economic and legal formal knowledge of
system of productional rules: accounting ) knowledge accounting
“IF” H, is equal to by, H, is equal to b,,.., 3 i
H, is equal to b,, THEN the status of the Accounting Norrnalti\t/p and Expert's
3 Ie, atin
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objective factors that influence formalization
of the enterprise accounting policy.

K|

Stage 6. Specifying the system actions in the objective attainment y

Objective factors include a real business
situation in economy and the enterprise. Sub-
jective factors are:

—current and long-term objectives of en-
trepreneurship;

— the degree to which the business situation is learned;

— the depth of understanding of the business situation
features;

— the purpose and tasks of management;

— personnel qualification;

— the level of understanding of the management process.

To solve the issue of choosing methods of formalization
of the processes of choosing the enterprise accounting policy,
correlation of effects of subjective and objective factors is of

Fig. 1. The model of construction of the knowledge base during formation of
the enterprise accounting policy in an intelligent accounting system

Effectiveness of the accounting and analytical support
for enterprise management can be calculated as an indicator
of completeness of provision of the assigned and solved man-
agement tasks with accounting and analytical information:

n
D
AAP X ’
T

E,, =1 %)

AAP

where Eqqp is efficiency of the accounting and analytical
support for the enterprise management; I4p is informative-



ness of the accounting and analytical support for the enter-
prise management; ny is the number of assigned tasks; np is
the number of solved tasks.

Informativeness of the accounting and analytical sup-
port of the enterprise management is calculated according
to the indicators of content richness, availability and repre-
sentativeness of information:

L= \/3 A X Py X Ry, 4)

where A 44/ is availability of accounting and analytical infor-
mation; P4y is the content richness of accounting and ana-
lytical information; R4, is representativeness of accounting
and analytical support of the enterprise management;

A =7Q7 (6)

where 7 is the number of answers; n4 is the number of re-
quests for accounting and analytical information;

P, =—"*, (7

I

where AAIris actual accounting and analytical information;
n, is total amount of information;

_AAL
AAT _AAI

F

; ®)

where AAI7 is the accounting and analytical information
used in execution of the assigned task.

Efficiency evaluation of the accounting and analytical
support of the enterprise management in terms of content
richness, availability and representativeness of information
allows one to monitor as much as possible accurately its
status with on-line monitoring of qualitative parameters of
accounting and analytical information.

New aspects are added to the existing axiom system that
models the process of knowledge acquisition in the knowl-
edge base (KB). Let us consider the axiomatic system of the
FEAP task and assess types and characteristics of the rules
applied in the task solving process.

Modeling of accounting support of the enterprise man-
agement involves comprehensive application of its methods
and scientific approaches not only for reflection of economic
processes and phenomena (through specifically created
symbols, descriptions) but also to stimulate development
of accounting [10]. In the case of inclusion of axioms in the
KB, a problem arises with determination of detailing level
and the rules which are accepted as the postulates requiring
no corollaries or proofs. For example, initial axioms of KB
can include the principle of dual recording in one case and
account correspondence that is acceptable from the point
of view of the approved Plan of accounts. Any account cor-
respondence proposed in the content of the new accounting
method is checked for consistency with the initial axiomat-
ics. It is clear that the search for solutions in the column of
statuses grows in depth in the first case and in width in the
second case. Thus, the principles that are put in the basis of
provision with knowledge can influence effectiveness of the
solution search.

The rules expressing institutional knowledge of the sys-
tem of normative accounting regulation are formed based

on the normative-legal documents. Accountant can use such
documents in his practical activities during elaboration of
recommendations on formation of the accounting policy
which in its turn is transferred to the system of rules ex-
pressed as implications.

Productional expert systems (ES) make it possible to
accumulate experience of many experts in an unlimited time
interval. According to the assessment results, real number
of initial formalized rules can be 3 to 5 times more and this
figure will grow during system functioning due to the expe-
rience accumulation. Productional ESs with such quantity
of rules belong to the systems of high complexity. The rules
providing non-formal knowledge depend on the expert’s
experience concerning the outcomes of using one or other
accounting method and the expert conclusion on the results.
They enable estimation of the facts of economic activities,
interpret them and derive on this ground new results that
are accepted as facts. With the help of these rules, subjective
factors influencing formation of the enterprise accounting
policy can be taken into consideration.

Shortage of information leads to unreliability of the de-
velopment prediction, application of inappropriate planning
methods (which logically follow from the first outcome),
mistakes in planning which will cost dear for business [11].
Beside the formalized information sources in the form of
databases (DB) of various subsystems in the system of en-
terprise management, the information obtained from experts
is of value. People from the enterprise management, account
department, workers of economic and legal departments
and external economic experts, lawyers, workers of auditing
companies and companies producing accounting support
software may serve as experts.

The problem of formation of the enterprise auditing poli-
cy and the approaches to its solution illustrate availability of
application of the hypothetical-deductive method as a circu-
lar sequence of the procedures presented in Fig. 2.

I Hypothetical-deductive method |

| Problem situation is formed: objective |

| A strategy is developed for solving the problem situation |

[ Outcomes of realization of the developed strategy are elucidated |

| Efficiency of management is assessed and corrected if necessary |

Fig. 2. Sequence of FEAP with the use of
the hypothetical-deductive method

A problem situation emerges in a case when important
facts are revealed and require substantiation or explanation.
In the accounting systems, such important facts that require
explanation include compliance of the accounting methods
and means with the tasks standing before the subject of eco-
nomic management.

Hypothesizing for finding out the strategy of a problem
situation solution is realized in a way of logical conclusion.
The outcomes of hypotheses must be not only explanation
of the facts for sake of which hypothesizing was taken but
also prediction of new, earlier unknown facts. Thus, each
of the hypotheses shall be the tool of both explanation and
prediction. Comparison of the results obtained with the
hypothesis that was put forward with the facts of reality
makes it possible to check the hypothesis, correct or dispose



it and choose more likely one. Consequently, in the course of
investigation of the hypothesis, new problems arise. To solve
these problems, it is necessary to come back to the problem
situation but at a new level of a higher quality.

It is worth to note that the hypothetical-deductive meth-
od of formalization is more general in comparison with the
axiomatic method because any postulate (axiom) assumed as
a basis of the system base can be considered as a hypothesis
for solving a problem situation with a possibility equal to
one. However, it does not exclude any other principles that
may be viewed as hypotheses for solution of the problem
situation.

Quite often, a theory is understood as a well checked
system of hypotheses. However, we do not see a deep con-
tradiction in this aspect, at least from the point of view of
formal logic, since any theory must be ever substantiated
by practice no matter how strict and checked it were. The
history of science convincingly evidences that emergence of
new facts and new points of view on already known facts can
result in a revision of any theory basics seemingly steadfast.

The knowledge and skills accumulated in the KB in the
process of formation of the enterprises accounting policy
enable improvement of theoretical and methodical principles
of accounting.

The task of formation of the enterprise accounting policy
can be taken to the class of those tasks which are hard to
realize by algorithmic methods. The following peculiarities
were revealed during description of its statement.

1. The well-structured knowledge which is used in task
solution has no a strict algorithm of converting one data
into other. Thus, the search for solution is not algorithmized
but is informally determined by an expert according to the
concrete situation.

2.In most cases, a non-organized or badly organized
text or knowledge of a human expert serves as a source of
knowledge.

3. The method of providing knowledge influences reali-
zation of the solution search process. In this regard, model of
knowledge provision already contains the solution elements.

4. Tt is possible to accumulate successful conclusions and
solutions, make them clearer, review when a new knowledge
is coming and use as axioms in further search for solutions.

5. Task is being solved based on a lightly formalized
knowledge that can be obtained at any approximation to the
expert.

6. Discussion of the results obtained in studying the
effect of technological solutions on modification of
accounting and analysis

Considering the great scope of possible statuses, the
approach of reducing the task to a number of subtasks is
advisable all the more so the task of choosing the enter-
prise accounting policy can be represented as a hierarchical
structure. At the first level of the subtasks, directions of the
enterprise accounting policy are found and the further levels
deal with the spheres of registration, means and methods of
registration, etc. The method of reducing the task to sub-
tasks has one more advantage: it is not necessary to solve
all subtasks by the same means. This method is helpful for
imagination of global aspects of the task and when less glob-
al tasks are solved, other methods can be used. Thus, what
is at issue is a combined provision of knowledge. At definite

nodes of the subtask graph, the means of recalculation, status
spaces, linguistic methods of chain substitution and common
calculation methods can be used.

In this way, it is possible to formulate first two important
principles of development of an information system for for-
mation of accounting policy (ISFAP). The first is the princi-
ple of reducing to subtasks and the second is the principle of
combining the methods.

Since the ICFAP KB was developed on the basis of
axioms and rules of logical conclusion, it is advisable to
use the productional approach as the basis for the ISFAP
construction. This approach realizes the proposed model
for task solution. Firstly, this approach is convenient for
hierarchical provision of knowledge inclusive the knowledge
of task decomposition. Secondly, the systems that realize
the productional approach contribute to extending of the
possibility of combining variety of knowledge types and the
use of external KBs and DBs. Thirdly, the productional sys-
tems are realized as separate software systems for personal
computers.

In recent scientific literature and periodicals, the pro-
ductional approach and the productional systems are subject
to a severe criticism, so let us concentrate in more detail on
more substantiated studies.

First of all, the critics point out complexity of providing
the expert knowledge since not all knowledge in the expert’s
possession can be formulated. Note that the considerable
part of knowledge on formation of the enterprise accounting
policy is the provisions of normative and legislative acts that
regulate accounting. Usually, these provisions order as fol-
lows: “If <conditions>, Then <actions>, that is knowledge,
from time immemorial, is given as rules but just formulated
in a natural language. In this case, there are no problems
with translation of the expert’s informal knowledge into
formalized structure of a productional type since the knowl-
edge is provided namely in this form.

The next object for criticism is unavoidable inconsisten-
cy of the expert’s knowledge in a shape of a strict system
of rules and the great quantity of the latter results in high
labor content for their ordering. This drawback becomes an
argument in favor of using namely productional approach.
Inconsistency and ambiguity of rules exist in the system of
normative regulation of accounting. In this case, the systems
for ordering rules become a tool of search for such collisions.
Thus, ISFAP enable logical check for correctness of the sys-
tem for normative accounting regulation.

As imperfection of the productional approach, complexi-
ty or impossibility of rule formulation by the expert himself
is mentioned: an expert in the subject field is not a profes-
sional in the field of ES. This problem is especially topical for
ISFAP construction which is explained by high dynamism
of changes in the accounting regulation system and requires
correction of the rules that express economic and legal
knowledge. Thus, the system of rules must be ever improved
and the user must have money for such improvement.

Realization of the latter requirement becomes possible
by the use of the professional language which ensures for-
mulation of necessary requirements for the change of rules
in a common form. Thus, it is necessary to implement the
principle of openness in the ISFAP regarding correction and
ordering of the rule system for users. Presently, the methods
of productional type become a convenient means of accumu-
lation, analysis of such experience and improvement of the
ISFAP itself through the use of computerization means. The



possible alternative approach to the problem of improvement
of technologies for accounting and analysis consists in the
use of present-day methods of regressive analysis [20].

7. Conclusions

1. The concept of technological information management
was formulated on the basis of theoretical and organizational
principles of the business technology and information activ-
ity of economic systems was formed. The proposed concept
affects expansion of theoretical-organizational and method-
ological boundaries of organization of accounting and anal-
ysis and makes it possible to improve efficiency of formation
of accounting and analytical information in accordance with
the multi-aspect requests of users.

2. The choice of the methods for modeling and formal-
izing selection of components of the accounting policy
for formation of accounting and analytical support for
enterprise management was substantiated. Expediency of
construction of the ISFAP implementing modern systems
of artificial intellect and productional systems was substan-
tiated. Creation of an effective enterprise accounting policy
is one of the tasks of application of the artificial intellect
methods and means in accounting systems. Among the
methods in a current use, the method of subjectivism, hypo-
thetical-deductive, productional and expert methods were
considered. Their features, advantages and disadvantages
were elucidated. It was suggested to use methods for forma-
tion of accounting and analytical support of management in

accordance with the enterprise model formed on the basis
of organized processes, decisions, competencies and motiva-
tions provided with information. This contributes to getting
additional advantages in satisfying information requests of
the management process, achieving equilibrium between the
state of the information environment and the prospects of its
development. It was substantiated that in order to take into
account properties and features of the enterprise model, it is
expedient to modify the model of accounting and analytical
support of management. Such a model should be built with
domination of intellectual and technological regulators in
setting up techniques and methods for studying activities of
the objects of economic management.

3. Architectonics of the model for constructing the
knowledge base in solving the task of formation of the en-
terprise accounting policy based on integration of computer
technologies and artificial intellect was defined. It was
proposed to form the knowledge base for accounting and
analytical support of management based on the management
technologizing concept which is the new line of development
of the technologies for the accounting policy organization.
The proposed concept provides for functional and practical
combining of theoretical fundamentals of accounting and
economical and legal basis of its regulation, combining of
methods of decomposition and grouping conceptual vari-
ables. Introduction of such concept enables visualization of
the expert-bookkeeper reasoning logic, contribute to up-
grading the level of the managerial decision substantiation
and stable enterprise development in current conditions of
Ukrainian informational community.
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cnpuse cmeopeniio danexoznaonoi, 36anancosanoi uin-
nocmi. Ilsa xonuenuin npedcmasnena y 6uznndi <kpu-
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POBAHHOU ueHHOCMU. Ima KoHuenuyus npeocmaeie-
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The mental structure “Live and let others live” has been
popular for a long time. However, it is acquiring a special
sense under current conditions. Over recent time, the the-
ory and practice of project management have been actively
improved in line with the modern requirements to the
development of socio-economic systems. The most urgent
global challenges include such issues as the need for reducing
greenhouse gas emissions and increasing power efficiency of
meeting social needs. In addition, the task of creation and
implementation of forward-looking strategies for achieving
optimal value throughout a whole range of consecutive proj-
ect cycles is becoming increasingly important. This task is
closely linked to the development of technologies for innova-
tive solutions to engineering problems.

Thus, today it is more important than ever that projects
should comply with the principles of optimal expediency
by the vector of sustainable development in harmony with
nature. People are responsible for what “living” environment
they will leave to their descendants — upcoming generations.
At the same time, investment and construction projects in

various sectors of socio-economic reality is exactly the area
where scientific-practical answers to these challenges can be
most thoroughly and reliably worked out.

Formulation of a comprehensive model to solve these
tasks in the process of project preparation and implementa-
tion is a scientific problem. In this case, it is important that
such a model is not complicated and cumbersome, because
it would be impractical to use otherwise. In addition, the
model should not be amorphous, it must acquire a complete
and distinct form.

2. Literature review and problem statement

In accordance with the concept of knowledge economy,
development implies active application of creative technolo-
gies, which provide breakthroughs in production competi-
tiveness [1]. This statement may be supplemented by the fact
that it is related not only to the sphere of industry, but rather
to the entire socio-economic system.

Under modern conditions, knowledge is becoming a
major factor of competitive advantages. Sustainability of




