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-abstract-


             Data mining is a tool used in searching and extracting useful information from data. Data mining is used in processes that are called knowledge discovery in databases (KDD). All activities of KDD are performed automatically and allow rapid detection of data, which can make people who are not programmers. The data usually buried deep in large databases, data warehouses, text documents that besides them there may be information and knowledge collected over many years.
            “Data mining is the process of discovering the unknown information about the observed economic phenomena and processes hidden in statistical data for companies. Thus used mainly heuristic methods and techniques of statistical data in order to automatically detect the causes. In that sense, the quantity and quality of available statistics and information, in turn, determine the value of the browser application. “

             Methods of Artificial Intelligence represent useful data mining tools which include automatic extraction from other sources. Intelligent data mining reveals information from databases and repositories of data, which can be drawn by means of questionnaires and reports. Data mining tools innovate schemes in the data, which can discern the rules of them. Schemes and rules may be used as specific direction of decision-making in carrying out prediction of the effects of them.
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1. INTRODUCTION


With the developement of the informational technology the number of technical possibilities for creating, generating, collecting and transfering the  data, their effective and safe storing, as well as posibility for a quick access to the data in order to gather any important information is  increasing more and more. The explosive growth of the amount of data and the developement of the basis of data in many areas of the human's activity overcomes the abilities of the man to process and analyse such a big amount of data by using any traditional methods to achieve that. That is the reason why some new techiques and methods of analysis are needed for the available data base. One of the possible reasons could be the fact that the available basic memory is insufficient for the appointed ammount of data, or on the other hand that specific data could be in the basis of a distant server, in other words, they could be placed in several tables which need a special access to them.


Meanwhile, in different areas of investigation, (statistics, artificial intelligence, mechanical engineering, image recognition, database) there are procedures developed for authomatic date processing which are used in solving the complex problems in huge data bases. The process of   breakthrough in the area of statistics and data base processing is called Data Mining. It is an authomatic or semi-authomatic process of analysis of a huge ammount of data in order to extract   previously unknown interesting patterns such as: groups of data notes, (analysis of clusters),unusual records (anomaly detecting)and reliances (association order mining).This kind of analysis includes techiques such as spacial indexes. The patterns can be presented as a report about the input and   they can be used in further analysis, or for example in mechanical engineering and predictive analytics. Then, for example, they can be extracted to be   used in the process of precise anticipation by the system to give support in further decision making. The procedure of Data Mining does not include the steps of data collecting, preparation and presentation of the results, but these steps are additional in the process of discovering information from the data base.


The expression Data Mining is frequently used to denote authomatic analitical process, shaped in a way to do effective and efficient exploaration in the huge data bases to discover and to take out the precious hidden information related to previously unknown problemes, facts and relations, needed to satisfy the information needs in the work of the companies. Data mining is used with algorithms for discovering significent hidden problemes, especially while using the huge data bases .By using it, better understanding of these problemes is possible, and ,therefore ,better decision making. According to such point of view Data Mining and the information discovering from the huge data bases are taken as the same concept, and they are an automatized process of knowledge production. The architecture of Data Mining is presented in figure 1.

Figure 1 - Integrated Data Mining Architecture


According to another point of view Data Mining is just one phase in the process of discovering the knowledge in the huge data bases where refined and transformed data are taken as input and, by using the algorithm which uses these data, to make a more appropriate decision. This process is interactive where the human-user is involved in each of these phases. This point of view understands that   Data Mining can only be used in order to discover the hypotheses for problemes and relations. These problemes and relations (it means the hypotheses about them) are subject of interpretation and evaluation, before being accepted as knowledge. Understanded as such, the algorithms for authomatic research in the Data Mining process have a very important part in the complex interactions between the human and the data base.

2. DISCOVERING KNOWLEDGE USING DATA MINING

Data Mining or digging for information is a tool which is used for searching and extracting useful information from the existing data. Data Mining is used in the processes of discovering the knowledge from the data bases. (Daniel T., Larose, (2006), Data Mining Methods and Models 1st Edition, John Wiley and soons pg. 2). All the activities are automatic and provide quick discovering of data which can be acomplished by a person who is not a professional programmer. The data can be usually burried deeply in huge data bases or text documents where huge amount of information and knowledge collected during many years already exist. Data Mining is a process of discovering previously unknown information about the economic phenomena of processes hidden in the statistic data for the companies. In doing that mainly heuristic methods and techniques for statistics are used in order to discover the reasons. It means the quality and the quantity of the available statistics data and information is very important and they define the property of the application for searching. (Sotiriski K., Hristoski I., (2010), Business Informatics, Faculty of Economics, Prilep pg. 10)

 The artificial intelligence methods are very useful Data Mining tools which include automatic extraction from other sources. The intelligent Data Mining discoveres information from the data bases, the data storages, which can not be extracted by questions and reports. Data Mining tools can find schemes in the data and by doing this they can recognize the relations between them The schemes and the rules can be used as definers of the direction for decision making, and by doing this, they anticipate the following effects.


In the cases where the data bases are used as storages for knowledge the reminders, which indicate the puriness of the information, can be used in presenting the knowledge. Data Mining often in texts, storages or e-mails can do identification of the relationships between the facts and the schemes in the data bases, or to create reminders and induct rules. All these activities provide powerful ways of identification of knowledge in data bases or in documents.


The concept Data Mining is very often explained as a process of finding usefull knowledge or information, or discovering knowledge from huge ammount of data. It improves the process of decision making at the level of strategy in the work itself, providing access for investigation of the hidden data of the bussiness intelligence method. By using Data Mining the relationships, the logic, the correctness or in general any kind of structures between the data can be discovered. The developement of the computers technology, and the internet contributes to organize the data in a better way, because if we want to use them they must be turned into information or knowledge.


Data Mining is a process of sorting, organizing and classifying the huge amount of data and extracting relevant information and knowledge.


It is a group of methods, tools and actions in order to define regulagions by doing analysis of the imperceptible relations between the data by using sophisticated statistic, regresive and econometric procedures. The process of serching in the data bases discovers new patterns of behaiour of the consumers, purchasers, as well as of the oponent companies which contributes to make proactive decissions based on knowledge. (Lagumdzija Zlatko, (2008). Management Information Systems: competitiveness and Information Technology, Faculty of Economics in Sarajevo, Sarajevo, pg.130).

The process of Data Mining is  inextricably bounded  to the computers .By using a special software the  huge computer systems analyse data from different aspects, they find hypothesis and they use and study them in accordance to the previous experiances. It should be mentioned that the software is only a tool and it requers presence of a human, experts who should give the last opinion.In the first phase of   processing the data the computers are irreplaceable, because of their speed and absence of any prejudies. Unlike the humans, who would make mistakes for an obvious relation between two data   because it is out of their expectations, the computers can not make such a mistake. It is also well known that the humans can be ordered by the previous experiences, which can be advantage or disadvantage, but in any case, inevitable.


The list of the business problemes which can be solved by using Data Mining is very long. There are almost all functional parts of work where we can find any possible way of improvement of the process, and where all the amount of data is available.


The techniques of Data mining can be used in many bussiness applications and by doing so a lot of questions in the business working can be answered. The list of the business  problemes  which can be solved by using Data mining is the following:

-Churn analysis-defining which consumers will turn to the oponent companies;
-Cross-selling-related to cross sales;
-Fraud detection-detecting and discovering of deceptions; 

-Risk management-dealing and managing the risks;
-Customer segmentation-classification of the consumers;
-Target ads-related to target marketing;
-Sales Forecast- prediction ond forecasts about the sales.

The continuous process of computerization of the society, data registration, writitng texts and other digital components, as well as the permanent keeping of data in the base contributes to its enormous growth. Alongside with the growth of the data base there is the constant developement of the need for huge amount of data kept inside of it, to analyse and visualize them in order to get the needed information and knowledge. The right data   and information   are the basis of the successful   business decision making.The concept of Data Mining is used for storing, serching, and extracting knowledge from the data bases, by putting an accent more to the business than to the technical aspects. Data Mining is usually understood as the final action in the process of data storing. Nowadays there is classification   according to the source of mining like for instance Text Mining, or Web Mining, or data organized in time serials.


The concept Data Mining itself can be defined as a process of hidden trends, models, orders and relations between the data. The tools of Data Mining give answers to the business questions which, by using the traditional methods, can be answered in much longer time. The tools for data mining search the data in the data base, looking for   some hidden models and find predictible information which can be missed by the experts because they are not positioned in their expectations. By using the tools of data mining a lot of previously unknown models of behaviour can be discovered, and a lot of quicker and more precise methods of prediction of the future trends, which contributes the business world to make proactive decisions based on the knowledge. (Knowledge-driven decissions). The developement of the methods used even nowadays in the context of Data Mining concept  started in the 1970s and 1980s in the previous century, and from the middle 1990s the concept of data mining unifies a colection of methods and actions in order to discover the order and relations in the data mass.


 The techniques of Data Mining result from a long process of investigation and developement of statistic algorythms. This evolution started when the   business data started to be stored in computers for the first time, and continues with  constant improvement  of the access to the data, and finaly, it continues recently with generating more and more modern techniques which enables the users to move through the data in real time. Nowadays the process of Data Mining can be implemeneted because it is being supported by three technologies matured by now:

-Powerful multiprocessor computer technology;
-Mass data collecting technology;
-Algorytm techniques for Data Mining.


In the evolution from business data to business information and knowledge, each new step is developing from the previous one. For instance, the dinamic access to the existing data is a crutial point for Drill-Through in the applications for navigation of the data, and of course the ability for storing   huge data bases are crutial point for Data Mining.

In the following table the four revolutionary steps completed for   achieving the possibility for quick and precise answers needed for the modern business working are presented.  

	       Period
	Evolution steps
	Business investigations
	Technology
	Characteristics

	1960s
	Data collecting
	The amount of the total income of the company during the last few years
	Computers,tapes,

disks
	Static message transmission

	1980s
	Access to the data
	The amount of sales in certain sales units
	Relation -based data bases,SQL,ODBC
	Dinamic message transmission on one level

	1990s
	 Data Storing and systems for support and decission making
	The amount of the sale of certain sales
	OLAP,multy-dimension data bases,storages of data
	Multy-level dinamic message transmission.

	Nowadays
	Data Mining
	What can happen to the sales during the next month?
	Advanced alorythms,

multyprocessor computers,

massive data bases.
	Predictive proactive information transmission.


Table 1.-The Four revolutionary steps which define the possibility for quick and precise answers required nowadays in the modern business


With the developement of the informational systems, the data storage in the data base becomes relatively simple and with reasonable price, so that there is a question which appears about the accessibility of the data, stored in the data base, and the possibility of their usage in order to create models in the processors, which would become the basis for generating of the previously hidden data. The next question would be whether it is possible by using these models to predict the future movements of the business system during a certain period of time. The more expanded usage area of the data bases and the new way of more dinamic exploration of the data from the big amount help to find hidden information, which are important for coming to new information, which means discovering new knowledge based on the data and making new business values.

2.1 Data mining and knowledge discovering
Nowadays, in many business areas, like finances, trading, marketing, public health care, or in any other area od scientific exploration the standard attitide in analysis of the data is based on the work of the analysis experts who process the data by using or not computer programmes. Taking into consideration the dramatic increasing of the amount of data nowadays, the processing of any kind of data without using of computers and algorithms, would be completely inefficient and practically impossible. In the developement of the informational systems, as stated previously, there is a phemonema of increasing of the the data base which results from the continuous storage of the data in the data base.


The modern analysis of the data is precondition for high quality decision making in the modern way of work, as well as the quality of the scientific   explorations. The main purpose of   the data analysis in the data base is discovering new knowledge. The concept of   knowledge   is understood as the entire process of discovering of useful knowledge from the data and the Data Mining is one step in this process. In the process of Data Mining various methods are used, but as a basic procedure for knowledge discovering is considered to be the analytical statistics. From the   statistics's point of view, the procedure of Data Mining by using the computers is an authomiized exploration analysis of the data from the complex data bases.

2.2 Steps in the process of knowledge discovering

The basic steps in the process of knowledge discovering can be also called   sllection of data, their treatment, incorporation of the appropriate a priori knowledge and correct interpretation of the results from the Data Mining process, but it can be defined and described in the following ways:


-Data Sellection -the first step or phase of   sellection of the target group of data on which the knowledge discovering will be processed, which also   means data bases selection, variables, and data samples. It can be data about the customers or consumers, the age limit, sales data etc. 


-Treatment (purifying)of data-In this phase the data are taken out from different computers and data bases and after that they are purified data.


-Reduction and projection of the data-in this step transformation from the transaction bases of data or from any other sources is processed into a multy-dimension data base. For instance, in the case of the retail, the dimension base which consists  of time dimensions ,shops and consumers. 


-Defining the most appropriate methods for data mining-The last step, as  previously stated, chooses the most appropriate methods for Data Mining,

for example, classification, clustering, analysis of the market basket, etc.


-Finally, the interpretation and inferention (orders), as a result from the process of knowledge discovering.

2.3 Data Mining Methods
These methods are  mainly applied in the work of the  companies .But Data Mining can also be applied in all the  other different areas where huge data base can be found ,where there is a need for discovering certain connections, rules and orders ( for example in medicine, microbiology, genetics, mechanics)


For successful accomplishing of the Data Mining process we should define the purpose and the problem   precisely, and, as previously mentioned, the success of the Data Mining process depends on the quality of the available data. When talking about the methods of Data Mining, nowadays a wide spectar of methods are widely used. There have been main, generally accepted methods but there are also a whole spectar of methods used in the other areas   which can not be clasified in definite cathegories.


Some of the methods most frequently used in the Data Mining are listed in the following text.

The regressive  method.This method is used to describe the relationship between the  the variables  of  primar interest (Ex. the sales, the expences  information) the  predictative variables(Ex. the customers' salaries, the number of the family members, age) where the existing values are used to predict the other values.The regressive methods (the  simple linear regression, or the polinomial regression) can be used to predict for instance the proffit generated from certain cathegories of customers ,etc.

The Clusterring methods.The method of clusterring is a   procedure which can be done to group the objects in accordance to some similar characteriscics. The purpose of this method is to find groups which differ from each other considerably, while the members of these groups are very similar to each other. Compared to the classification, where the segmentation of the data   is done in classes which are previously defined, in the method of clusterring, actually at the very beginning of it, the grouping is done without knowing the names of the atributes according to which the data would be grouped in clusters.
The neurone  webs.A very specific method of extracting information and knowledge for analysis in Data Mining is the method of the Neurone  webs. They are a crucial technology in Data Mining .It is an accounting model based on the brain architecture, which means, consisting of a huge number of simple units connected by adaptive values. The problem solving method by using the neurone web is very similar to the method used by the humans when solving complex problemes. By using this method, the problemes are solved basing on the existing concrete information which means by using the examples of such problem and its solving. The humans act like this all their lives long. Creating the neuron web application is very similar to the people's training when they get new knowledge and solve the problemes while doing that. The neurone web method solves very complex problemes and accomplishes the same functions done by the humans (Ex. clasification, clusterring, moddeling, time based prediction serials etc.)This method or the nonlinear method for prediction is very interesting because it allows modelling of big complex problemes which can contain hundreds of variables with specific interactions.
Decission making tree. The method of Decission making tree is a procedure of clasification of the attributes acording to a given target variable.( Daniel T. larose (2014), Discovering Knowledge in Data: An Introduction to Data Mining, 1st  Edition, Wiley, pg. 165). The adventages of this method is the possibility of understanding and processing the data in a form of certain rules in a very easy way. The main element of the decission making tree is the root, that is the target variable, which is a whole structure of example knots branches and leaves. The tree branches out of each of the values of the tested atribute, under the condition to repeat the steps recursively up to the moment of achieving the criteria to finish the recursion. There are software packages with previously defined criteria for finishing thebranching out of the tree. The user can also have effect on the change of the parametars of the branching-out criteria. The Decission making trees are in the group of classificational methods in Data Mining and they are often combined with the method of clusterring while doing the analysis.(Classification and Regression Trees).
Method of Relationship analysis (associations). The Relationship analysis is characterised as a method with descriptive attitude in data exploration which can help in identification of the relationships between the values in the data base. This group of methods includes the method of market basket analysis, which is used to to analyse the combination of the products which are usually bought together. The main purpose of this method is to discover the order in the process of buying expensive products in the shopping centers, which can be useful to develop the sales.

Genetical algorithmsThe genetical algorithms are heuristic methods of optimization created as imitations of the natural evolution. According to the way it functions the genetical algorithms is in the group of methods so called Guided random search techniques. Compared to the determining methods where the solution can be found with considerable precission, these methods do not guarantee the requested precission.The Genetical algorythms are not used in the Data Mining to recognize the example itself, but only as a technique for optimization problem solving.
3.CОNCLUSION
Data mining, the extraction of hidden predictive information from large databases, is a powerful new technology with great potential to help companies focus on the most important information in their data warehouses. Data mining tools predict future trends and behaviors, allowing businesses to make proactive, knowledge-driven decisions. The automated, prospective analyses offered by data mining move beyond the analyses of past events provided by retrospective tools typical of decision support systems. Data mining tools can answer business questions that traditionally were too time consuming to resolve. They scour databases for hidden patterns, finding predictive information that experts may miss because it lies outside their expectations.

Most companies already collect and refine massive quantities of data. Data mining techniques can be implemented rapidly on existing software and hardware platforms to enhance the value of existing information resources, and can be integrated with new products and systems as they are brought on-line. When implemented on high performance client/server or parallel processing computers, data mining tools can analyze massive databases to deliver answers to questions such as, "Which clients are most likely to respond to my next promotional mailing, and why?"

This white paper provides an introduction to the basic technologies of data mining. Examples of profitable applications illustrate its relevance to today’s business environment as well as a basic description of how data warehouse architectures can evolve to deliver the value of data mining to end users.

Comprehensive data warehouses that integrate operational data with customer, supplier, and market information have resulted in an explosion of information. Competition requires timely and sophisticated analysis on an integrated view of the data. However, there is a growing gap between more powerful storage and retrieval systems and the users’ ability to effectively analyze and act on the information they contain. Both relational and OLAP technologies have tremendous capabilities for navigating massive data warehouses, but brute force navigation of data is not enough. A new technological leap is needed to structure and prioritize information for specific end-user problems. The data mining tools can make this leap. Quantifiable business benefits have been proven through the integration of data mining with current information systems, and new products are on the horizon that will bring this integration to an even wider audience of users.
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