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Abstract— The article describes the conception of an
intellectual information and analytical system for supporting
decision-making. Here is presented the structure of such system,
its constituent components and their functional capabilities. In
this work we have also formulated the requirements for
intelligent information and analytical system.
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l. INTRODUCTION

Nowadays information flows which need to be efficiently
processed, analyzed and interpreted in order to obtain high-
quality and reliable information have dramatically increased
in connection with the increase in the volume of data, the
development and improvement of technologies for their
storage and processing and the development of the “big
data” technology. For these reasons the issues of building
information and analytical systems are of particular
relevance in the field of information technology.
Information-analytical systems (IAS) as a class of
information systems are focused on solving decision-making
problems on the basis of heterogeneous data stored in
various sources. IAS is a modern high-performance tool for
making tactical, strategic and operational decisions based on
providing all necessary data set to users responsible for
making decisions.

The analysis requires access to a large amount of data and
the purpose of the analysis is usually to identify certain
trends: first, historical data is analyzed and then the
identified trend is extrapolated for a future period of time.

The main requirements for 1AS are:

1. Access to large amounts of data stored in various

sources.

2. Interaction with external data processing systems and

data sources.
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3. Availability of means for checking consistency and

completeness of data.

4. Availability of viewers, data interpretation and render

features so as report generation ones.

One of the strategic directions for the development of
information and  analytical  systems is  their
intellectualization which consists in building formalized
data processing procedures and choosing a method for their
analyzing, interpreting and presenting information in the
form of some indicators and their further use directly to
make decisions in the target area, i.e. selecting one of the
alternative user options.

Thus, an intelligent information-analytical system (I1AS)
is an information-analytical system that is based on the
concept of choosing data processing procedures and
methods, tools and technologies for analyzing data
depending on the qualitative content and structured data in
the decision-making process.

Intelligent data analysis is more often implemented by
autonomous software systems due to the complexity of the
tasks that are to solve. At the same time, OLAP-systems
partially perform the most common and easily implemented
data mining functions. Intelligent information-analytical
systems are a kind of add-on for traditional data processing
systems (DPS). They use the data provided by DPS as well
as additional information and data for analysis which is
conducted with the use of own applications and the results
of which may actually be knowledge, i.e. structured
information containing estimates of the relationship between
the parameters of the control object description.

In a generalized form the structure of the intellectual
information-analytical system is presented in Figure 1.
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Figure 1 — The structure of the intellectual information-analytical system

The basic model of the information-analytical system

includes:

1. Means of importing and downloading data from
operating databases and other information sources that
interact with various operating systems and DBMS.

2. Data conversion tools that implement validation check,
transformation of structures and aggregation.

3. A set of software tools that perform operational
functions of operational analysis.

4. Means of graphical and visual reporting intended for an
end user.

5. Means of remote access, multiple access, ensuring
work in distributed mode.

6. Object and process modeling tools.

7. Administration tools.

ANAYALATICAL RESULTS & DISCUSSIONS

The repository of data analysis methods should include a
set of models, methods and technologies that can be used to
obtain some of the patterns for data stored in data sources.
At the same time, the models can be in the form of
mathematical models or can be expert systems based on a
logical model of the subject domain implemented in the
form of a knowledge base and inference mechanism. The
following data analysis methods can be represented in the
repository: association, classification, clustering,
forecasting, the method of successive models, neural
network methods and technologies, decision tree methods,
case-based methods and a number of other statistical
methods [1].

Data sources are structured and unstructured data sets that
include descriptions or characteristics of some objects or
processes. In general, the data needed to support decision-
making can be divided into the following types:

1) primary data that characterize quantitatively the state of

the control object (process);

2)the results of the primary data processing which is

performed according to the algorithms adopted in a
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particular system on the basis of its functional purpose
representing aggregated (averaged) data;

3) generalized indicators of the object functioning for a
certain period of time characterizing the effectiveness
of its target functioning [2].

In general, the task that needs to be solved in an
intelligent information-analytical system can be formulated
as the data conversion like in 1), 2) and 3) into aggregate
indicators of the control object properties which cannot be
directly measured. Then these indicators can be interpreted
as some quality of the control object as a whole or its certain
properties. [2].

Typical tasks of OLAP tools are:

1. Providing the completeness and validity of stored data -

“data cleansing” including consistency check.

2. Providing access to complex multidimensional data in
any given section (the formation of complex queries).

3. Providing the display of complex multidimensional
data in a readable form [3].

The configuration of the information-analytical system is
formed by selecting methods and analysis technologies
from the repository. Then the data are processed and
analyzed and the results are interpreted in accordance
with the procedures of the selected method. Next the
results are visualized and presented to the user.

Primary data mining tasks include:

— classification (recognition) of data and situations;

— data clustering, i.e. splitting data arrays into groups
(clusters) according to the proximity of feature value
structures;

— construction of generalized indicators of efficiency and
quality;

— forecasting [3].

The use of existing methods for processing
multidimensional data revealed a number of shortcomings in
their practical use. One of the
most important among them is
the practical impossibility of
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taking into account the uncertainties in the source data in
processing them, assessing the effectiveness of the system
and predicting the development of objects without making
assumptions which verification is simply impossible or
expensive.

In the framework of existing approaches the removal of
uncertainty is achieved by extending the axiomatics of
probability theory to the formalization of the life processes
of objects. Subjectivity in the use of a probabilistic measure
leads to discrepancies obtained in the models of results and
experimental data. The analysis of methods for accounting
the uncertainty in the construction of generalized
characteristics of control objects has shown that the use of
the fundamental principle of entropy maximum allows to get
a number of important advantages. At the same time there
are no formal and computational difficulties in solving
problems of identifying the states of objects described by
multidimensional data for two reasons:

1. entropy being a measure of uncertainty has such
property that at the same time its maximum value is a
measure of proximity having the basic properties of a
metric.

2. the obtained formal representations of entropy allow us
to develop simple and effective computational
algorithms for estimating generalized characteristics of
objects. [2].

Thus in order to perform decision-making support

functions the 11AS should provide:

— preliminary analytical processing aimed at obtaining
aggregates of the process under consideration;

— intellectual analytical processing which consists in the
choice of a method and technology of analysis for data
depending on their quality content and features and the
construction of integral indicators of the process under
consideration for any time period;
presentation of data and results in any given section in
graphical form.
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