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THEORETICAL ASPECTS OF DATA MINING METHODS

A. Tsitsina

Karaganda Economic Universiti of Kazpotrebsyuz
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The article considers the goal of data mining, data mining methods, the processes of devel-
opment in Kazakhstan.

Keywords: intellectual analysis of data, Data Mining, information technologies, intellectual
technologies.
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B cratee paccMaTpruBaACTCA LECJIb MHTCIUICKTYAJIBHOI'O aHaJIMn3a JaHHbIX, METOJ0B MHTECII-
JICKTYAJIbHOI'O aHAJIM3a JaHHBIX, IIPOLCCCOB Pa3BUTUS B Kazaxcrane.

Knrouesuvie cnosa: HHTCJIJIGKTyaHBHBIﬁ dHaJIM3 JaHHBbIX, HHTGHHGKTyaJII)HI)IfI aHaJIn3 JaH-
HBIX, I/IH(bOpMaI_[I/IOHHBIe TEXHOJIOTHHU, UHTCIUICKTYAJIbHbIC TCXHOJIOTHH.

The entry of humanity into the information age is associated primarily with
the tremendous changes in the field of information activity. Today, our life is al-
most unthinkable without a computer, the Internet and other information technolo-
gies, which every day are becoming more friendly and convenient thanks to the
introduction of the latest technological innovations in them, in particular, elements
of artificial intelligence. Intellectualization, becoming an imperative for the devel-
opment of modern means of communication, information retrieval, computing, data
processing and analysis, significantly increases the availability of information tech-
nology for users with different levels of computer training.

The goal of an intelligent decision analyzer is to determine the correct pro-
posed solution or not; finding what is specifically wrong or incomplete in the answer;
and, perhaps, determining what missing or incorrect knowledge might be responsible
for the mistake. Intelligent analyzers can provide far-reaching feedback and update
the model. Intelligent analysis deals with finite answers to problems.

Changes in the ways of processing and analyzing data arrays, and,
as a result, the acquisition of new knowledge about the phenomena under
study is associated with the introduction of new methods and tools for analysts
who have emerged (and continue to emerge) in the process of developing data
mining (IAD). Therefore, the system faces new challenges, due to the
need to introduce a program that will allow future professionals to get acquainted
with the latest achievements in the field of data processing and analysis.
This raises the question of the relevance of such innovations against the back-
ground of existing problems in mathematical education.

In our rapidly developing time, information technologies occupy
a significant place. Any technology is a key link in any subject area.
A distinctive feature of the technology of data mining methods (IAD)
is that it is a tool for professionals working in any subject area.

The basis for data analysis is modeling. Building models is a universal way
to explore the world. Building models allows you to detect dependencies, extract
new knowledge, predict, manage and solve many other problems. Models and
modeling are closely related to such a basic concept as a system.

System is a central concept in systems theory and system analysis. The sys-
tem is commonly understood as a set of objects, components or elements of an
arbitrary nature, forming a certain integrity in a particular context. Each system
carries the principle of emergence of the system - the system has new properties
that do not have its constituent elements.

There are many different methods of data mining, query modeling, pro-
cessing and collecting information.

The purpose of data mining (eng. Datamining - "data mining", "data min-
ing") is the detection of implicit patterns in data sets. As a scientific area, it began
to actively develop in the 90s of the 20th century, which was caused by the wide-
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spread use of automated information processing technologies and the accumula-
tion of large amounts of data in computer systems [1, 2, p. 24]. And although
existing technologies allowed, for example, to quickly find the necessary infor-
mation in a database, in many cases this was not enough. There was a need to
search for relationships between individual events among large volumes of data,
for which we needed methods of mathematical statistics, database theory, artifi-
cial intelligence theory, and a number of other fields.

The classic definition is considered to be given by one of the founders of
the direction, Grigory Pyatetsky-Shapiro [2, p.42]: DataMining - research and de-
tection by “machine” (algorithms, artificial intelligence tools) in raw data of hid-
den knowledge that were not previously known, non-trivial, practically useful,
available for interpretation.

In essence, data mining is the processing of information and the identifica-
tion of patterns and trends in it that help make decisions. The principles of data
mining have been known for many years, but with the advent of big data, they are
even more widely used.

Big data has led to an explosive growth in the popularity of broader data
mining methods, in part because there is much more information, and by its very
nature and content it becomes more diverse and extensive. When working with
large data sets, relatively simple and straightforward statistics are no longer
enough. With 30 or 40 million detailed purchase records, it’s not enough to know
that two million of them are made in the same place. To better meet the needs of
customers, it is necessary to understand whether these two million belong to a
certain age group and know their average earnings.

These business requirements led from simple search and statistical
data analysis to more sophisticated data mining. To solve business problems,
such data analysis is required, which allows you to build a model for describing
information and ultimately leads to the creation of a resulting report.
This process is illustrated in Figure 1.
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Fig. 1. Diagram of the process

The process of analyzing data, finding and building a model is often iterative,
as it 1s necessary to find and identify various information that can be extracted. It
is also necessary to understand how to link, convert and combine them with other
data to get the result. After the discovery of new elements and aspects of data, the
approach to identifying sources and formats of data with the subsequent compar-
ison of this information with a given result may change.

The specificity of modern requirements for information processing (a huge
amount of data and their heterogeneous nature) makes both statistical and expert
approaches powerless in many practical areas, including economic ones. There-
fore, to analyze information accumulated in modern databases, methods must be
effective, 1.e. easy to use, have a significant level of scalability and a certain au-
tomatism. This concept is the basis of two modern technologies Data Mining and
KDD - Knowledge Discovery in Databases.

The classic definition of the technology of “data mining” (Data Mining)
reads as follows: it is the detection in the initial (“raw”) data of previously un-
known, non-trivial, practically useful and accessible interpretation of knowledge.
That is, the information found in the process of applying Data Mining methods
should be non-trivial and previously unknown, for example, average sales are not.
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Knowledge should describe new relationships between properties, predict the val-
ues of some signs based on others.

There are several methods of data analysis. Among them, the most frequently
used are the following: methods based on a predictive rating system, and methods
based on Data Mining technology [5, p.38].

The consequence of the above disadvantages is the low quality of the fore-
cast based on the ratings, as well as the large time, labor and financial costs of the
preparation of the forecast.

An approach to forecasting based on Data Mining technologies eliminates
the disadvantages of traditional approaches.

Approaches based on Data Mining technologies:

— logical regression;
— Pemennii decision trees;
— neural networks [5, p. 38].

Data mining is a set of approaches united by the idea of computer mathemat-
ics and the use of the theory of artificial intelligence.

This group includes the following methods:

— artificial neural networks (recognition, clustering, forecast);

— evolutionary programming (including algorithms for the method of
group accounting of arguments);

— genetic algorithms (optimization);

— associative memory (search for analogs, prototypes);

— fuzzy logic;

— decision tree;

— expert processing systems.

All methods of IBA are divided into two large groups according to the prin-
ciple of working with initial training data [3, p. 28].

As can be seen from the table, each of the methods has its own strengths
and weaknesses. But no method, whatever its assessment from the point
of view of its inherent characteristics, can provide a solution to the entire
spectrum of Data Mining tasks.

The dynamics of the economic, social and socio-political situation in Ka-
zakhstan imposes new requirements for information and analytical support of
management activities in both the public and commercial sectors [9].

The basis of the modern software industry and the decisive factor for success
in creating information and anilithic systems is the technology of their creation.
Information-analytical systems are a special class of information systems de-
signed for analytical data processing, and not for automating the daily activities
of an organization. Information and analytical systems combine, analyze and store
as a single whole information extracted from the accounting databases of organi-
zations and from external sources. Data warehouses that are part of information
analysis systems provide for the conversion of large volumes of highly detailed
data into generalized verified information that is suitable for making informed
decisions. Unlike conventional databases, warehouses contain a processed,
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streamlined, and understandable for managers. The data warehouse is an assembly
line for preparing information in an integrated, consistent, visual form to support
management decision making [6, p. 26].

Creation of information and analytical systems that really meet the goals and
objectives of organizations is a rather complex process, including the stages of the
formation of concepts, design, development, implementation and maintenance.
Thus, a general method of creating information and analytical systems is needed,
containing the composition and sequence of work and tasks, the composition of
role functions and the documents generated.

It is obvious that intellectual technologies reveal new ways to improve the
quality of services in the conditions of the modern information society. So an
adaptive presentation provides an individual approach, support in solving prob-
lems and intelligent analysis of solutions with interactive communication pro-
cessing can save considerable time, model selection technologies can enhance
managerial and communicative aspects.
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OB30P PELHIEHU OCHOBHBIX TPOU3BOJIUTEJEN
IMPOTPAMMHOTI'O OBECIIEYEHUS J1JIS1 PASPABOTKH
N OBPABOTKH BOJIBIIINX JAHHBIX

T.JI. Ten, B. I'. /I[po3o, b. /K. Cnanosa
Kapaeanounckuii sxonomuueckuii ynugepcumem Kaznompebcorosa
(Pecnyoauxa Kazaxcman)

B pabote paccmoTpeHbl 0COOEHHOCTH MCTOJIBb30BaHus TexHoJorun Microsoft Reporting
Services nis mpeocTaBiIeHUS aHATUTUYECKONW MH(OpPMAIMM KOHEYHBIM I10JIb30BATENIIM Ha
0aze peanuzanuu Moy GOPMHUPOBAHUS U IOCTYIA K BBIXOJHBIM JOKYMEHTaM IOCPEACTBOM
BO3MOXHOCTeH cityx0 Reporting Services. B nanHoit nmybnukauuu naercs 00630p penieHuit oc-
HOBHBIX MPOU3BOIUTENIEH IpOrpaMMHOro odecrieueHus 1yist pazpadotku X/. [Tpu uznoxenun
MaTepuasa UCIO0JIb3YyeTCsl, 0 BO3MOKHOCTH, CJIEYIOIIas CXeMa: Ha3BaHUE IPOEKTa KOMIIaHUH
U €ro 1elb; apxuTeKkTypHble perienus; CYB/] u ucnonb3yemast MoJielb JaHHBIX; BO3MOKHOCTH
s3bIKa 00paOOTKHU JaHHBIX; CTENEHb OXBATa KU3HEHHOTO IMKIA (aHAIU3 — MIPOEKTUPOBAHUE —
peannzanus — HoAePKKa); BO3MOKHbIE KOHKYPEHTHbIE IIPEUMYIIECTBA.
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