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METHODOLOGY FOR DESIGNING
ANALYTICAL INFORMATION SYSTEMS
FOR ADMINISTRATIVE MANAGEMENT

Introduction. In the field of administrative management, the intensity of management activities and the
amount of information that needs to be processed for decision-making are constantly growing. In these condi-
tions, the use of new information technologies in the analytical information activities of administrative bodies
and the construction of appropriate automated systems is of particular importance.

Problem Statement. There is an urgent need for a new approach to solving problems related to the deve-
lopment of analytical information activities and the automation of administrative activities of the authorities.
Such an approach should be based on information, consider the modern idea of information as an intellectual
product, i.e. knowledge, and as a resource of society, and ensure the complexity of solutions.

Purpose. The purpose of this research is to develop a methodology for designing analytical systems based
on the integration of concepts, models, methods and information technologies, given the requirements for the
complexity of solutions.

Materials and Methods. The methodology is based on concepts, models, methods, and information tech-
nologies, given the requirements for complexity, support for management decisions based on knowledge-ori-
ented tools, their comprehensive information support, support for document processing, information and cy-
bersecurity, as well as the integration of analytical information systems with interoperability.

Results. Based on the study, an example of methodology for building a typical information and analytical
system of administrative bodies has been proposed. It can be used in the construction of automated systems
in various governments, in particular regional government.

Conclusions. The theoretical foundation is the regulations for the processing of document flows in the
administrative authorities, based on the requirements of the policy of enforcement. The practical significance
of the obtained results is the creation of a scientific and methodological framework for building analytical
information systems in various areas of administrative management.

Keywords: analytical information system, decisions made support, administrative management, ontology, and
analytic hierarchy process.
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Our days are characterized by digital transfor-
mation in all spheres of country’s and society’s
functioning, the interdependence of technologies
and industries. The requirement to adapt to new
challenges is one of the main features of admini-
strative management, which was determined at
the beginning of the new millennium in terms of
forming the information society. These challeng-
es concerned, in particular, the ability to effec-
tively respond to the requests of the population
and business structures, to the development of
technologies, to any unexpected changes in order
to anticipate managing them (Fig. 1).

Objectively, administrative authorities regu-
larly come into conflict with contradictory inte-
rests of different actors, which create a changing,
dynamic information environment that is con-
stantly evolving [1]. These factors manifest
themselves in the form of information flows that
are becoming more intense and take on the mass
character.

Speeding up the adaptation of the manage-
ment sphere to these conditions is impossible un-
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less new knowledge based on analytical models
and processing relevant information is generated.
Also, in such situations, when the scope of tasks is
constantly growing, while time and resources for
their implementation are very limited, adminis-
tration should be guided by a regimented bureau-
cratic work based on established processing pro-
cedures, discipline, and standards.

It is vital for the field of management, where
the intensity of management activities and the
amount of information to be processed for deci-
sion-making are constantly increasing. In these
conditions, the use of new information technolo-
giesin the analytical information activities (AIA)
of administrative authorities (AA) and the con-
struction of appropriate analytical information
systems (AIS) is of particular importance. Such
systems should ensure the efficiency of decisions
and achieve a qualitatively new level of AIA. In
many countries (the United States, Canada,
South Korea, Germany, Estonia, and others) the
formation of the infrastructure of information
space of EU governments has been initiated.
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Fig. 1. Factors that influence administrative management in modern conditions
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The object of study is the processes of informa-
tion and analytical support of the administrative
bodies.

For creating information systems in AA, dif-
ferent, sometimes contradictory approaches are
used. Insufficient attention is paid to the factors
of information support of the activity. There is
almost no consistency in the design of decisions
in different systems and the general tasks of in-
formatization of the management sphere. It is
primarily due to the lack of problem-oriented
design methodology, imperfection of mathema-
tical methods and programs for ensuring ana-
lytical activities and adapting to modern re-
quirements.

The subject of this study is the principles, con-
cepts, models, methods, and means of informa-
tion technology to ensure the information and
analytical activities of government in the modern
information environment.

The lack of a holistic approach does not allow
us to consider the process of forming systems and
their developing them comprehensively from a
systemic standpoint. It slows down the analytical
processes in AA.

The purpose of this research is to increase the
speed and quality of AIA processes on an infor-
mation foundation, based on the modern idea of
information as an intellectual product (know-
ledge) and to ensure the aggregate and integra-
tion of solutions.

Let the external environment be presented as a
constantly changing information space. Thus, the
information infrastructure I of the management
sphere can be described as some metasystem
consisting of sets Sc1I:

I:{SI)SZ’---,Si’---}) l:L_OO) (1)

where S, is the system of i-th AA (further to gen-
eralize, the index i is omitted).

The influence of the external environment on
S is characterized by multidimensional random
variable w:

w=W,.w, ,..),m=1M,

(2)
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where the dimension M and the functional con-
tent of the components of the variable w are
largely individual to each AA.

Obviously, AA is a dynamic system because the
output parameter at any time does not depend
solely on the current value of the input informa-
tion flow and the state from which the evolution
of the system begins. In general, the structure of
the system of administrative management as
complex dynamic system S(¢) can be described
by the cortege:

S(1) = (E().R(), ZEW),EED)),  (3)

where E(¢) is the set of elements that make up the
system; R(?) is the set of relations between the
elements; Z(E(t)) is the set of states of the ele-
ments; F(E(t)) is the set of functions performed
by the system.

Among many functions of AA, first of all, there
are analytical activities related to setting goals,
analyzing the situation, finding ways to solve
problems. They aim at developing a draft mana-
gement decision and preparing for its adoption,
that is, they are the most creative. Another part
of the functions is operator work aiming at per-
forming stereotyped operations necessary for in-
formation support of the analytical process. Usu-
ally, this work includes operations with docu-
mentation, information processing, and formal
logical calculations. These two activities together
constitute the part of management work that re-
lates to information analytics and is usually pro-
vided by information technology.

Thus, we can conclude that a significant sci-
entific problem in creating a methodology for
building information systems, implementing
digital technologies in existing management
processes and business models is quite complex.
The purpose of creating a methodology for con-
structing AIS is to find a solution that over-
comes the problem of complexity and to give a
tool for the synthesis and design of systems in
the form of a single set of scientific and metho-
dological provisions. In this regard, the process
of system modeling of the problem-oriented
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methodology for constructing AIS can be repre-
sented as it is shown in Fig. 2.

Disabling the problem of complexity is of prac-
tical importance for the breadth of the use of sci-
entific results. All administrative bodies can use
methods for solving problems of synthesis and
design of AIS in the construction of various cont-
rol systems. Also the solution to this problem has
considerable political and social significance.

Thus, the systems analysis of AIS design prob-
lems for the field of administrative management
should take into account the following factors:

(i) directions of information space infrastruc-
ture of administrative management development;

(ii) factors that affect the AA in current condi-
tions;

(iii) methods and technologies of ATA automa-
tion in AA related to management improvement.

It follows that the design of AIS should provide:

(a) complexity requirements;

(b) support for management decisions based
on knowledge-oriented tools;

(c) comprehensive information support of AA;

(d) support of document operation processes;

(e) information and cybersecurity; and

(f) the integration of various AIS in compli-
ance with interoperability requirements.
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The experience of organizational management
automation has counted several decades. It is as-
sociated primarily with computer science pio-
neers Viktor Glushkov, Paul Gray, Edward Fei-
genbaum, and others, who proposed ideas and
developed the scientific foundations of manage-
ment information systems. Since then, the com-
prehensive coverage of various topics, including
ERP development, web applications, notation,
package development, and component-based de-
sign, illustrates how these technologies are inte-
grated with social and economic factors to pro-
vide an in-depth look at information systems de-
velopment. A similar contribution has been made
in [2] based on the theory of social representation
to build an analytical tool, through applying it to
an illustrative example of cloud computing.

Simultaneously, there was gradually formed
the opinion that it was impossible to ensure the
building of an organization’s AIS by modeling
the entire system. As a result, one of the common
critical flaws identified by the authors of many
studies is that many developers think of parts of
the system rather than of the whole. At the same
time, it has been noted that based on the domi-
nance of information evolution, the principles of
organizational design and organizational change
[3]. In addition, the derivative principles are the
basis for creating analytical tools.

Recently, the use of analytical information sys-
tems has become critical for any organization. A
wide range of modern methods and technologies
for the development of such systems has been
proposed. However, the existing methods are not
integrated throughout the life cycle of AIS and
do not correspond to their situational context
[4]. It is primarily due to the complexity and dy-
namism of analytical activities as such.

The study [5] methodology that has the top-
down approach has been used. Having identified
problems with the subsystems, the authors de-
velop the accounting information system of a sur-
veyed company, which has different subsystems
of accounting: payments, storage, properties,
wages and salaries as one system. Based on the
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studied methodology at the analysis stage, an ap-
propriate model of the information system con-
cept has been designed.

For creating an AIS, it is generally accepted to
distinguish between the economic, the environ-
mental, and the social dimensions, often inter-
preting the social problems as secondary. A good
overview of this situation has been given in [6].
However, the social issues shall be among the pri-
orities of administrative activities and need ap-
propriate analytical support.

At the same time, it should be noted that a sig-
nificant factor influencing the effectiveness of the
AIS function in a government organization, is sup-
port for partnerships with business. Research [7]
conceptually supports this idea, but shows that
the empirical data are still scarce. To illustrate the
macro-scale transformations between the public
and the private sectors, two ethnographic examp-
les of public IT projects have been discussed.

Creating an AIS is an expensive and time-con-
suming process that involves many stakeholders
and leads to numerous engineering iterations. As
a result, many researchers are looking for differ-
ent approaches to improving methodologies for
various conditions. Each approach has its limita-
tion, specific interest, coverage, etc.

The need for well-structured systematics has
been emphasized in [8]. The authors have tried to
apply the taxonomy development method to clas-
sify the design methods and to identify the criti-
cal dimensions for overviewing the design me-
thods. A clear understanding of the underlying
definitions of methods, techniques, and tools is
required as a conceptual foundation for creating
the systems. Design method is regarded as a
guideline for designers to test their design; design
technique indicates a set of steps and activities
during the design procedure; and design tool is
specific software, template, device, etc. In this
case, the design techniques are more detailed
than the design methods and more general than
the design tools.

The authors of systematic review of the litera-
ture presented in [9] have offered to reduce the
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bias of researchers. The purpose of the approach
is to find and to review all research relevant to
search definitions. This approach provides rigor
that can help with a clear explanation of the se-
lection criteria. As a research method, it effec-
tively supports qualitative, quantitative, or hyb-
rid methodology.

Research [10] has dealt with the consideration
of conceptual bases and practical application of
the methodology of inductive modeling of comp-
lex systems for the construction of appropriate
technologies for system information analytical
research of the innovative type.

The contribution to improving the methodolo-
gies, offering a balanced scorecard-based ap-
proach and reporting on the experience of deve-
loping and using it in the context of analyzing the
demand for information has been made in [11].
The purpose of research [12] is to show an exam-
ple of determining the components of AIS in the
field of administrative management based on the
qualitative content analysis.

The experience of developing such systems in
production and business is important for the cre-
ation of AIS in the field of administrative mana-
gement. Research [13] covers the development of
the methods for constructing and implementing
analytics as part of the technological manage-
ment system in the face of a sharp increase in the
information load.

The authors of research [14] have discussed
how to present a formal way to use mathematical
analytical methods in order to study the inconsis-
tency of different concepts (information system,
enterprise architecture, business processes) and
the relationships between them. The analytical
approach has been presented on the basis of the
use of hypergraphs.

Digital transformation is associated primarily
with the introduction of business intelligence
and data mining. The process of designing and
developing such systems as a new type of AIS has
proven to be complicated and challenging. Me-
thodological approaches to information systems
engineering can potentially provide methods,
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Fig. 3. The role of DM and experts in the analytical system

techniques, and tools for facilitating and support-
ing such processes [15].

The authors of research [16] have noted that
the lack of awareness of the corporate data land-
scape affects the overall quality of data in organi-
zations and the AIS methodology. The study aims
at offering tools and methods to large organiza-
tions for enabling them to better understand the
processes and organizational features, mainly
through related data ontology.

Defining the fundamentals of the ontological
architecture of the organization of information
and knowledge is a modern development of AIS
methodologies. For example, study [17] has ana-
lyzed a corporation in two dimensions: the de-
scriptive and the normative ones. The explana-
tory part is based on formal ontologies of the
highest level; the normative part is solved through
the so-called social ontology. The relevance of
analysis is based on the need for a better under-
standing of the organization, its structure and ac-
tivities, and for ultimately creating a practical
methodology for building AIS.

It should also be borne in mind that the next
step in the digital transformation for many com-

30

panies is expected to be digital ubiquity charac-
terized by future technologies such as distributed
ledgers, artificial intelligence or augmented rea-
lity, as well as decentralized apps and autono-
mous organizations. Thus, the challenge becomes
to optimally deal with these opportunities and to
deploy them efficiently in business scenarios [18].

As you know, control (management) in the cy-
bernetic sense means the process of influence of a
governing body on a controlled object for achiev-
ing certain goals. In this sense, each system S can
be represented as (x, y, z, u, w, f, g, h), where x =
= x(¢) is the input information flow, y = y(¢) is the
output information flow (system response to the
input effect), u = u(t) is the control action, w =
= w(t) is the environmental influences, and z =
= z(¢t) is the internal state of the system.

These components are given as a finite aggre-
gates of discrete time ¢ functions (for example,
x=(x,(0), ..., x(),t=1,2,..).

The functionals f, g, and & reflect the relation-
ship between these components:

z(t) = f(a(t—1),x(t)) |
y(t)= g(z(t),x(t),w(t))} Sheyt)—>ult). (4)

The AA expert environment (Fig. 3) provides
these functionalities.

An essential element of such systems is DM
(decision maker). In general, the problem of deci-
sion-making from a systemic standpoint is formu-
lated as follows. The control period [0, T] is fixed,
the states of the object at the initial £,=0 and the
final £ =T moments, z,(¢) and z (¢). respectively,
are known.

Unregulated change of state (z, > z,) = Azisa
problematic situation in respect of which a deci-
sion shall be made. DM is first faced with the
problem of finding a field (strategy) of satisfac-
tory actions, followed by the problem of choosing
the best action, i.e., the solution in this field
(strategy).

Let us distinguish a set of control action u(t)
from the flow y(¢). In systems such as AA, control
influences u(¢) are decisions made at certain
points in the system’s trajectory. The decision-
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making process in the general case can be struc-
tured into the following four key stages:
1) the selection of control actions from the
output stream (the management problem):
u(t)c y(t);
2) the formation of a set of acceptable solutions
(the analytics problem):
{ua } cu(t);
3) the comparison and ranking of acceptable
solutions (the evaluation problem):

ufcu;
4) the choice of effective (best) solution from

an acceptable set of solutions (the optimization
problem): -
u e {ua}.

Thus, & on the right side of (4) can be repre-
sented as a superposition of functionals £, h,, h,,
h, at the corresponding stages:

h:y(t) > u(t)=

= y(t) s u(t)—L >{ua} Ay ‘{IZ} LR )

The set of acceptable solutions u, is based on
meaningful analytical analysis of the problem
area of a particular task, which is a sub-area of the
system’s environment, limited by certain rela-
tions.

In the conventional formulation, optimization
as a mathematical programming task involves an
appropriate mathematical model. The AA belongs
to the class of systems characterized by a dynamic
change in the functioning of the structure, com-
position and quantitative values of parameters,
target guidelines, etc. Therefore, it is impossible
to realize the task of optimization in such a state-
ment. Thus, such systems require unique prob-
lem-oriented decision-making methods.

The issues related to the quality of decisions
made, although primarily addressed, are con-
stantly evolving and have many unresolved prob-
lems, which deserves some research. However,
the direct timeliness and efficiency of informa-
tion processing of the flow of documents and, in-
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directly, the information validity, transparency of
decisions are processed to a much lesser extent.
Therefore, in the above model, we consider the
quantitative parameters related to assessing the
timeliness of the decision (i.e., the processing of a
particular document). The definition of decision
u eu, also is associated with the concept of “the
best” in the sense of “timely.”

It should be noted that the decision-making
environment in the AA in current conditions is
described by joint processing of interconnected,
diverse information, its integration and interac-
tion with other different systems and subsystems.
The search for knowledge and the statement of
the problem, where views on the problem are de-
termined, the criteria for choosing a solution,
etc., are usually the first stages in the process of
information and analytical activities. This stage
aims at:

1) timely providing the expert and DM with
the necessary information that shall be relevant
in time, place, and volume;

2) ensuring the process of preparation of inte-
grated data for the development of analytical
data and solutions;

3) supporting the decision-making process
from operational, tactical tasks to long-term stra-
tegic programs with complex, balanced goals and
opportunities.

It is known that the construction of complex
systems is impossible without stages of system
analysis and object-oriented design. However,
the main problem the search for suitable models
remains unsolved. The basic principles of buil-
ding models of complex systems are the principle
abstraction, multimodality and hierarchical con-
struction of models. The most common idea of
complex system is considered static and dynamic
representation.

According to the first principle, it is necessary
to include in the model only those aspects of the
designed system, which are directly related to the
performance by the system of its purpose and
functions. According to the second principle, the
model is a quite complete complex system that
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Fig. 4. The structure of the AIS methodology

can be represented only by some set of intercon-
nected views, each adequately reflecting a spe-
cific aspect of behavior or system structure.

Finally, the process of model construction shall
be considered at different levels of abstraction or
detail within fixed representations, ranging from
the most general representation (meta-represen-
tation) of the conceptual level to more partial
and detailed pictures of the logical and physical
levels. Accordingly, the structure of the AIS
methodology can be represented in a way shown
in Fig. 4.

Such tasks require the representation of the
subject area by certain information models. Each
such model reflects a set of knowledge that de-
scribes the properties of objects and processes to
be analyzed. It is the choice of such an informa-
tion model that significantly affects the effective-
ness of solving the tasks.

Recently, the representation in the form of a
particular set of ontologies has been considered
the most adequate one among the existing ap-
proaches to the representation of information
models in the environment of analytical systems
[19, 20].

The following steps are to build a set of alter-
natives considering the current situation, i.e., to
identify solutions. And the last stage already in-
cludes comparing the alternatives and choosing
the best solution (or solutions).

The tasks of choosing alternatives among the
problems of decision theory, which significantly
often occur in practice are the most relevant.
Such tasks are described by a set of alternatives,
for each set of values of specific indicators (crite-
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ria). The solution to this problem is considered
the alternative that has the best values of the cri-
teria, which in the general case differ in impor-
tance. However, even in the simple matter of
finding the best of several alternatives, one can
often get illogical and contradictory answers of
the experts. Overcoming such features of human
consciousness shall be considered in the con-
struction of AIS by providing support for com-
prehensive, structured information that ade-
quately and clearly describes the problem area.

Usually, the problem of solving issues of deci-
sion support, i.e., determining the system of pref-
erences for a particular action on a set of alterna-
tives is numerous cases of multiple alternatives
and multicriteria in their choice. In the general
case, the difficulty of solving multicriteria prob-
lems is that the criteria compete. In most practi-
cal tasks, the search for a better solution by one
criterion leads to the fact that the decision be-
comes less good on another criterion.

There are many methods for analyzing multi-
criteria situations. One of the recognized ap-
proaches in overcoming this problem is the ana-
lytic hierarchy process (AHP) [20]. As you know,
this method refers to the interactive (expert)
methods. The analysis of the decision-making
problem in AHP begins with constructing a hier-
archical structure that includes the goal, criteria
(sub-criteria), and alternatives. The analysis of
the situation of choosing the decision in AHP is
similar to the procedures and methods of argu-
mentation, which are used by human at an intui-
tive level. At the same time, any ontology con-
tains information descriptions based on an ob-
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ject-oriented formalization procedure reflecting
the decision-maker’s understanding of the prob-
lem. These features of the two methods under
consideration are their common factors.
Information flows x(¢) and y(¢) in AA usually
represent document flows that are the main in-
formation unit of processing. The AIS design
methodology shall consider that the processing
of document flows is associated with the require-
ments of timely execution of documents. The
policy of executive obligation significantly af-
fects the timeliness and efficiency of decision-
making. Simultaneously, the implementation of
the policy of executive obligation shall be en-

sured by the situational regulation of technologi-
cal processes in the AA by the established regula-
tions. This is especially important in cases of in-
creased information load in the AIS. Another
critical issue is the AA interaction with other
entities in a distributed environment of adminis-
trative management. It is where interoperability
and cybersecurity come to the fore.

Based on the research, the general scheme of
the methodology components for constructing
the typical analytical system of AA is offered be-
low (Fig. 5).

The methodology is based on the well-known
principles of openness and integration into the

The concept of information interaction
The concept of the information resources system
Ontological concept
Structural concept
Electronic infrastructure concept
The concept of information
and cybersecurity

Information
technology

Technologies
corporate information systems
Technologies of formation, use
and integration of information resources
Enforcement regulation technologies
Technologies to support analytical activities
Interoperability and security technologies

Fig. 5. The general components methodology scheme for building a typical analytical system
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Fig. 6. Technological solutions for building the system of information and analytical sup-

port of regional governments (SIAS)

information space, which are supplemented by
the principles and paradigms of executive pro-
cessing of documents, providing AIA based on
knowledge-based approach, the intellectualiza-
tion of AA, as well as the solution of multicriteria
problems on the basis of expert methods.

Based on the analysis and estimation of formali-
zation and modeling of AIS, proceeding from the
priority of the information approach, conceptual
and theoretical bases of designing the system have
been formed. Based on this, the design base pro-
poses the concept of AA information interaction,
related to the administrative system interaction
with the environment, and the concept of informa-
tion resources of the administrative sphere, based
on the requirements for creating and organizing
the use of national information resources. It has
been also determined by the appropriate use of in-
formation models that implement the hypothesis
of the patterns of structuring information in its
perception (for example, logical linguistic models
based on the methodology of growing pyramidal
networks) and interaction models of information
processes. The problem-oriented methodology for
solving information-analytical problems in AIS
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has been reflected in the concept of AIA support
based on ontological descriptions of the subject
area and the application of integrated decision-
making method in multicriteria.

This method combines ontological models, ex-
pert methods of choosing alternatives, and visu-
alization of alternative comparisons, based on the
graph representation [21].

For the dominant information unit in the AA
being a document, the design of AIS should be
found on the provisions of the theory of proces-
sing information document flows. This theory
takes into account the requirements of the policy
of enforcement.

In the general case, this analysis is based on the
information theory and the mathematical theory
of information distribution (the traffic theory).

Simultaneously, the theory of situational regu-
lation of technological processes in AA shall con-
tain the solution of the problem of measuring the
information load with the use of the interpreta-
tion of the introductory provisions of the queu-
ing theory.

Possible AIS structures and basic components
of its architecture are determined on the basis of
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AA and AIS structural concepts and the concept
of electronic infrastructure in the field of admi-
nistrative management, which should form the
environment of AIS interaction.

The importance of security issues in the infor-
mation society, especially for the interoperable
systems, is related to the concept of information
and cybersecurity, resilience and survivability of
AIS, and the method for assessing the cybersecu-
rity risks based on a graph representation of the
security environment [22].

Methodological approaches to using informa-
tion technology in AIS should be based on known
methods for creating corporate information sys-
tems for enterprise management.

The basic ERP-technologies are supplemented
with technologies for supporting analytical ac-
tivities, namely: the formation, use, and integra-
tion of information resources, the regulation of
enforcement in electronic document manage-
ment, and the support of decisions, as well as
technologies to ensure interoperability and cy-
bersecurity in a network-centric environment.

The outcome of the research is the solution of
practical problems of developing architectural
solutions for the construction of separable AIS of
government and public authorities of Ukraine.
Even though the systems under consideration are
designed to solve completely different problems,
they are built according to the developed metho-
dology. The systems provide the full-cycle infor-
mation processing and the creation and mainte-
nance of an information base focused on virtually
paperless technology, support a significant
amount of analytical calculations, and meet the
requirements for the integration of information
resources and information security.

The organizational and functional structure of
systems, the principles of information interaction
of structural elements, and the technological so-
lutions of construction, which correspond to the
developed methodology, are most fully presented
in the System of information and analytical sup-
port of regional management bodies (SIAS). The
results of the development have been implemen-
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ted in the public administrations of Rivne, Do-
netsk, Cherkasy, Chernihiv, Chernivtsi, Lviv, Lu-
hansk, Ivano-Frankivsk Oblasts, Slavianoserbsk
and Starobilsk district public administrations.

The technological solutions for STAS building
are shown in Fig. 6. The technology of collection,
accumulation, and analytical processing of infor-
mation in STAS is presented in Fig. 7. These IT
provide a one-time introduction and formaliza-
tion of the transfer of information exchange be-
tween structural components with the integra-
tion within individual functional sections.

The main purpose of SIAS is to provide condi-
tions for making informed, coordinated, and ef-
fective decisions to improve the socio-economic
situation of the regions. Therefore, the system
provides aggregation of all performance indica-
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Fig. 7. General scheme of information flow in STAS
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Fig. 8. Results of the analysis to support decision making in STAS

tors of business entities into a single repository
that is used to create analytical materials, to ana-
lyze the financial condition of enterprises, and to
provide information to authorized persons.

The SIAS consists of the following main func-
tional parts: the register of economic entities; the
classifiers that identify business entities and the
indicators of their activities; the data collection
and transmission module that interacts between
subscribers; the data processing and analytical
reporting module. Examples of analytics to sup-
port decision-making are shown in Fig. 8.
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The theoretical and experimental results ob-
tained in the research have given a new solution
of providing information and analytical activities
in administrative management. This research is a
significant step forward, as it has been imple-
mented in many administrative bodies.

Usually the last procedure for creating infor-
mation and analytical management systems is
technical and economic analysis. For such sys-
tems, the efficiency indicator is an integrated re-
sult of the interaction of management compo-
nents, because they consist not only of the effi-
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ciency of the very systems but also of the effec-
tiveness of the management process in the body
supported by this system. How to choose a sys-
tem of indicators and how to assess the effective-
ness of these questions are far from being clear. It
is very difficult to say how to relate such system
indicators as productivity, cost, and reliability to
the effectiveness of solutions. For example, inte-
grated information resources (databases) are
formed with the use of the classifier of socio-eco-
nomic development indicators that combine in-
dicators from different sources of different levels
of government.

Such indicators contain more than 10 thou-
sand names that are described by single reference
information consisting of 27 sections on all
spheres of life of the regions. Nevertheless, the
developed tools allow increasing the productivi-
ty of data preparation 2—4 times. Also, the use of
geographic information systems and of effective
methods for processing space images of certain
areas has significantly expanded the capabilities
of experts in making appropriate decisions.

In the course of SIAS implementation, it has
been noted that the systems allow reducing se-
veral times the time spent by users on the con-
struction of reporting materials. STAS has signifi-
cantly increased the efficiency and effectiveness
of decisions. As a result, due to the widespread
implementation of modern information technolo-
gies, STAS not only provides a solution to the
problem of improving the efficiency of civil ser-
vants and government agencies, but also raises
the level of economic development of the regions.

The main requirements for the methodology of
creating information systems include efficiency,
effectiveness, and scale. It should be noted that
these problems have been solved in the research.
The methodology is usually based on hypotheses
that have also been put forward and used. Finally,
such methodologies shall reveal the uncertainties
facing system developers. We have to say that the
proposed methodology, unlike many other solu-
tions based on the principles of systems analysis,
reveals several uncertainties.
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First of all, it is the conceptual uncertainty.
Further, at this step, there is a disclosure of the
situational uncertainty; a simulation of situation-
al regulation of processes has been offered.

The next step is to reveal the information un-
certainty, ways to use different types of informa-
tion, followed by the disclosure of the structural
and functional uncertainty. In terms of its formu-
lation, this problem has been solved.

Nevertheless, the main part is the procedural
system analysis, where at each level of the created
system the tasks of local decision-making are
solved; at the highest level, it is done by the deci-
sion-maker and the team at the disposal of DM.
Decisions are made to the whole system and the
problem of management of the whole system has
been considered.

It is clear that new technologies and artificial
intelligence will generate new problems in crea-
ting analytical systems. However, at a high level,
this methodology shall demonstrate a system ap-
proach and principles of system analysis in the
creation of such state-of-the-art systems.

Conclusions

The research proposes developing a methodology
for creating information analytical systems in
administrative management, given the require-
ments of complexity, support for management de-
cisions based on knowledge-oriented tools, their
comprehensive information support, support for
document processing, information, and cyberse-
curity.

The novelty of the results is the fact that the
important problem of the synthesis and design of
automated systems of information-analytical
support as a basis for the development of infor-
mation space infrastructure in the field of admin-
istrative management has been solved. The main
scientific contributions of this research include:

1) a comprehensive methodology for building
a typical analytical system in the field of adminis-
trative management based on a set of principles,
concepts, theories, methods and models, as well
as information technology has been developed,;
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2) the theoretical framework is the regulations
for processing document flows in administrative
bodies, which are based on the requirements es-
tablished in the policy of enforcement;

3) the fundamentals of the new theory of situ-
ational regulation of document processing tech-
nology processes have been elaborated,;

4) approach to overcoming the multicriteria
problem in decision-making support based on the
integration of the ontological modeling of the
problem area, the expert method for evaluation
and selection of alternatives (the analytical hier-
archy process) and the visualization on graphs of
pairwise comparisons has been proposed,;

5) the integration paradigm of information and
analytical systems and information resource on
the basis of a single platform for interoperability
and cybersecurity has been described.

The methodological approaches to using in-
formation technology in AIS are based on well-
known methods for creating corporate informa-
tion systems for enterprise management, which
have been supplemented with new technologies
to support analytical activities.
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METO/IOJIOTTA TPOEKTYBAHHS IHOOPMAIINHO-AHAJIITUYHNX
CUCTEM AAMIHICTPATMBHOTO YIIPABJIIHHSA

Beryn. Y cdepi aMiHicTpaTUBHOTO yIIPABJIiHHS IHTEHCUBHICTD YIIPABJIIHCHKOI [AisIbHOCTI Ta 06¢sr iHdopMaltii, siKy HeoO-
XijtHO 06POOUTH ISt IPUNHSITTS PillleHb, HOCTIIHO 3pOCTAI0TD. Y IIMX yMOBaX BUKOPUCTAHHS HOBUX iH(MOPMAILiiTHUX TEXHO-
JIOTiH B aHaITHYHIN iH(MOpMaIiitHiil AisIbHOCTI aAMiHICTPaTUBHUX OpraHiB Ta MoOy0Ba BiAMOBIAHUX aBTOMATU30BAHUX
CHCTEM Ma€ 0cOOJINBe 3HAYEHHSI.

IIpo6GaemaTuka. IcHye roctpa norpeba y HOBOMY IIAXO/I 0 BUPIIIEHHS TUTAHb PO3BUTKY aHAMITUYHOI iHbopMaiiiHoi
JUSJIBHOCTI Ta aBTOMATHU3AIL1 AiSITTBHOCTI aZIMIHICTPATUBHUX OPTaHiB, SKMUIl Ma€ IPyHTyBaTHCs Ha iH(opMallii, posriasaaru
CyyacHe YSIBJIEHHSI T1PO iH(OPMAIL0 SIK IHTEIeKTYaIbHUIT IIPOAYKT — 3HAHHSI SIK PECYPC CYCIILIbCTBA, Ta Ha3yBaTHUCS Ha 3a-
6e3nedeHHi CKIaHOCTI PillleHb.

Mera. Po3pob/ieHHst METO0JIOTIT TIPOEKTYBAHHS aHAMITHYHUX CHCTEM Ha OCHOBI iHTerpallii KOHIENIii, Mojgeseii, MeTo-
[iB Ta iH(OopMAIiTHUX TEXHOJIOTIH 3 ypaxXyBaHHSIM BUMOT CKJIQTHOCTI PillleHb.

Marepiam i meroau. Metozosiorist 6asyeThCst Ha KOHIIEIIIAX, MOJEJISAX, MeToJax Ta iH(OopMaliiiHUX TeXHOJOTIsNX 3
ypaxyBaHHSIM BUMOT CKJIQJHOCTI, MATPUMKH yIIPaBJIiHCHKUX PillleHb Ha OCHOBI 3HAHHS-OPIEHTOBAHNX IHCTPYMEHTIB, iX Bce-
6iuHoro iHMopMaIiiHOTO 3a0e3IeUeHHs, ATPUMKE 0OPOOKH TOKYMEHTIB, iHhopMaliiiHoi Ta KibepOeseku, a TAKOK iHTe-
rpaiis aHaJTiTHYHUX iHhOpPMAIiTHUX crcTeM 3 (QYHKI[IOHATIBHOIO CYMiCHICTIO.

Pesyabsratu. Ha ocHOBI TIpoBeIeHOTo OCiKEHHS 3aPOIIOHOBAHO MPUKJIA/] METOA0JIOTIT MOOYI0BU THIIOBOI iH(OpMa-
MITHO-aHAMITUYHOI CHCTEMHU aMiHICTPaTUBHIX OPTaHiB, Ky MOKe OYTH BUKOPHUCTAHO TPH TOOYAOBI aBTOMATH30BAHUX
CHCTEM B PI3HUX OpraHax yIIPaBJIiHHs, 30KpeMa /sl 3a0e3IIeUeH s PETiOHaTIbHOTO yPSI/Iy BAHHSI.

BucnoBku. TeopeTHuHUM MIAIPYHTSIM € IOJOKEHHST PO 00POOKY JA0KYMEHTOO0OIrY B aJMiHICTPATUBHKUX OpraHax Ha
OCHOBI BUMOT TIOJIITUKY 3acTocyBaHHs. [[pakTnuHe 3HaYeHHS OTPUMAHMX Pe3yJIbTaTiB IOJISATaE Y CTBOPEHHI HAYKOBO-MeTO-
JIOJIOTiUHOI 6a3u /71t ToOYI0BY aHAITUYHUX 1H(OOPMALIHHUX CUCTEM Y PI3HUX chepax afMiHICTPATUBHOTO YIIPABJIIHHSI.

Kmouoei cnosa: indopmariifino-aHaJTiTHYHA CUCTEMA, TIATPUMKA TPUWHATHUX PillleHb, a/IMiHiCTPATUBHE YIIPABJIiHHS, OHTOJIO-
Tisl, METOJ aHATI3Y iepapxii.
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