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Introduction

A critical component for the success of the  modern  enterprise is its ability to take advantage of all available information. This challenge becomes more difficult with the  constantly  increasing  volume of  information, both internal and external to  an enterprise. Many enterprises  are becoming  “knowledge-centric”, and therefore a large number of employees  need access to greater  variety of information to be  effective. 

Enterprises have been investing in technology in an effort to manage the information glut and to glean knowledge that can be leveraged for a competitive edge. Last years Business Intelligence (BI) technology in particular has shown good return on investment in some applications and is benefiting from a large concentration of research and development (Cody, Kreulen, Krishna, Spangler, 2002). It is estimated that BI platforms is about a $5.5 billion market. By the year 2010, BI services should be at least $15 billion annually. The analytic applications are becoming more popular. In 2009 we will observe more  flexible dashboards  that  let users  model and simulate reality using  historical data, collaborate more  closely with others,  and close the loop between  decisions and  actions (Power, 2009). 

Business Intelligence Systems (BI) concept that combines technologies of data warehouses, analytic techniques including OLAP and data mining and presentation techniques introduces a real breakthrough in work with information. There appears a new chance to realise an information democracy model that provides opportunities for creating information in numerous variations, and utilising information for various purposes (including solving present and future problems) by different entities involved in the chain of values creation. It is sad that BI systems constitute an important upturn in techniques of working with information (Liautaud, Hammond 2001). Taking advantage of data warehouse technologies and two basic techniques of data analysis i.e. OLAP (On-line Analytical Processing) and data mining, they create a new generation of decision support systems (Gray, 2003). They enable an intelligent exploration of data that originate from many dispersed information sources, online multidimensional analysis and presentation in different layouts and perspectives. BI systems provide a solution that fills an informational gap mainly within strategic and financial analyses, customer expectations, and analyses of a company and market. 

The article aims at presenting an idea of Business Intelligence Systems (BI) and its role in creating for competitive advantage of a contemporary enterprise. The paper is focused on the main business analyses that are offered by the BI systems and that can be applied in business practice. 

1. Knowledge management in an enterprise 

Knowledge becomes a major determinant of organisation competitive advantage. Knowledge allows for more effective risk management and cost optimisation. It is possible to create innovative and customised products and develop new relationships with customers and partners. Knowledge also facilitates multidimensional and prognostic perception of organisation and its environment. However, it is necessary to notice that the very knowledge is not enough. There is some need to manage the asset in question. The process of knowledge management is thought to be the most valuable asset of any contemporary organisation since it allows for building new competencies and skills that result in generating competitive advantage. 

Knowledge management may be defined in numerous ways. It is frequently referred to as a process, system or independent scientific domain, new philosophy of management or even art (Bukowitz, Williams, 2000; Dalkir, 2005; Firestone, McElroy, 2003; Grudzewski, Hejduk, 2004; McElroy, 2003; Wigg, 1993). This article adopts the process approach to management that involves the following:   

· locating and acquiring knowledge,
· codifying and storing knowledge,
· making knowledge available and sharing it,
· implementing knowledge, and
· protecting knowledge.
The process approach to knowledge management refers to both tacit and implicit knowledge (Tiwana, 2000; Nonaka, Takeuchi, 1995), personal knowledge and team knowledge or knowledge to be found in organisation or in its environment. An important role is played here by information technologies and systems that allow for combining the process mentioned above in one coherent system that would help create new products and services, improve sales volume, acquire new customers and maintain relationships with already existing customers (Zarządzanie wiedzą..., 2006; Ziemba, 2009). 

In research and scientific projects and in business practice some research and experiments are attempted in order to study implementation of the following technologies in knowledge management: Internet, databases, data warehouses, systems of data mining, groupwork systems, document management systems, communications technologies, knowledge sharing technologies, etc. (Ziemba, 2009). An important role is played by new generation of systems, particularly including Business Intelligence Systems – BI.  

2. Business Intelligence systems for knowledge management in an enterprise 

There are various interpretations of the term Business Intelligence. The concept of BI is often used as a method box for collecting, representing and analysing enterprise data to support the decision-making process within a company’s management.  More generally, BI can be understood as a process providing a better insight into a company and its chain of actions. From   a management perspective BI systems mean the transcription of corporate data into information that sustains an optimum decision-making environment. It makes necessary information   available to all levels of an organization, from   senior management to the operational worker. They differ from traditional Management Information Systems by – first of all – a wider subject range, multi-variant analyses of semi-structured data that come from different sources and their multi-dimensional presentation. The BI systems contribute to optimising business processes and resources, maximising profits and improving proactive decision-making. The systems may be utilised while creating various applications within finance, monitoring of competition, accounting, marketing, production, etc. (Olszak, 2007).

Business Intelligence means first of all date warehousing, on-line analytical processing (OLAP) and data mining.  In principle, data warehouse is a place of storing historical, “intangible”, thematically oriented and integrated data that comes from various dispersed source bases. Its structure is designed independently of the source data structure. Data is processed on the basis of different analytic applications. Data processing in data warehouses is generally performed multi-dimensionally, i.e. data is first purified, standardised and then glued and aggregated. In practice, functional elements of data warehouses (data marts) are the most frequently implemented for particular segments of organisation’s activities and then they are put together. Data  warehousing is also a systematic  approach to collect relevant  business  data  into  a single repository, where  it is  organized and  validated so that  in can  be analyzed  and presented in  a form  than  is useful  for   business   decision making.  The  various  sources  for the   relevant  business  data  are  referred to   as  the  operational data  stores (ODS). The data are   extracted, transformed, and loaded (ETL) from   the ODS systems into a data mart. An important part of this process is data cleansing, in which variations on schemes and data values from disparate ODS systems are resolved. In the data mart, the data are modelled as an OLAP cube (multidimensional model), which supports flexible drill-down and roll-up analyses.  Tools from    various  vendors (e.g., Hyperion,  Cognos, Oracle, SAP) provide  the  end  user with  a query  and  analysis   front  end to the  data mart. 

Data mining techniques in BI are understood as processes of discovering important interdependencies (correlations), patterns and tendencies through filtering huge amounts of data stored in repositories by means of pattern recognising techniques, mathematical and statistical methods and artificial intelligence (including e.g. neuron networks, genetic algorithms).  Such predictive processing enables to anticipate market and organisation behaviour, model business, predict the future and create plans. It is said that knowledge resulting from data mining may be utilised in two dimensions, i.e. to predict (prediction), and to describe (description) reality. Prediction involves using already known variables to predict future. For instance, a prognostic model help – on the basis of historical data – to assess incomes within particular assortment groups of products and customer groups. On the other hand, reality description by means of data mining techniques enables to create clear and understandable for a human being interpretation of knowledge mined from data in the form of graphs, formulas, rules and tables. For instance, mined knowledge on customers’ purchases may be used to support decisions concerning pricing policies (Moss, Alert, 2003; Reinschmidt, Francoise, 2000).   A selection of data mining methods requires determining whether interpretation of data interdependencies or prediction is being looked for. Data mining is the most frequently associated with the following types of activities (Olszak, Ziemba, 2006): 

· in case of descriptive data mining -  associations (discovering associations); discovering relations in the sequence, grouping and finding exceptions and deviations.; and

· in case of predictive data mining – classification, regression or analysis of time series; for users it is very important that a way of presenting data is adequate to their perception abilities; such potential is offered by text, graphic and multimedia interface.

Recently Web Mining has gained much popularity. Web Mining aims at automatic extraction of information from WWW sites and WWW documents (Berendt, Hotho, Stumme, 2002). Major tasks of Web Mining should include:

· extracting and processing of data that comes from WWW and e-mail text documents;

· sorting selected information extracted from WWW resources;

· discovering major patterns on single WWW sites and all websites by means of the following techniques: classification, regression, finding sequence patterns, grouping and finding exceptions and deviations; and

· analysing patterns obtained.  

Taking the way and scope of searching for data in the Web into consideration, Web mining is divided into Web Content Mining, Web Structure Mining and Web Usage Mining. Web Content Mining techniques are responsible for automatic searching and reporting of WWW sites and documents and for analysing Internet databases. Web Structure Mining analyses a structure of the hyperlinks within the Web itself. On the other hand, Web Usage Mining allows for recognising patterns of users’ interacting with the Web and their logging to WWW sites. At present, numerous companies offer comprehensive solutions that utilise Web Mining techniques in order to improve relations with their customers. Providers of such solutions include for example WebMiner and SPSS.

3. Business Intelligence applications in creating competitive advantage
Efforts undertaken to develop BI systems have resulted in many business solutions that allow for effective support of manager’s work. Practice shows that the most significant business effects are obtained while using the following analyses offered by the BI systems (Olszak, Ziemba, 2006):

· analysis that supports cross selling and  up selling,

· customer segmentation and profiling,

· analysis of parameters importance,

· survival time analysis,

· analysis of customer loyalty and customer switching to competition,

· credit scoring,

· fraud detection, 

· logistics optimisations,

· forecasting of strategic business processes development,

· web mining (analysis and assessment of the Internet services performance), and

· web-farming (analysis of the Internet content).

3.1. Analysis that supports cross selling and up selling

Marketing techniques of cross selling or up selling involve selling products to specific customers taking their previous purchases into consideration. Cross/up selling increases customer’s trust in the company they deal with, and it reduces the risk of customer’s switching to competition. It leads to a remarkable increase in company’s incomes and customer loyalty level. Data mining model helps to select marketing campaign objectives optimally and, what is more, show the best cross/up selling offers for customers in such a way that they correspond with customers’ present needs. There are many advanced methods that are used to find interdependencies between purchased products. One of them - Market Basket Analysis – provides knowledge on what kind of services and products should be sold together in sets or which set should be recommended  to a particular customer. Using classification models to select customers who are the most susceptible to a particular offer is another practical application of the discussed solution. It allows for directing marketing activities correctly and – as a result – to reduce costs of the campaign while simultaneously increasing its effectiveness. 

3.2. Customer segmentation and profiling

Customer segmentation and profiling is based on grouping customers in some homogenous segments. BI systems enable both descriptive and predictive segmentation. Within descriptive segmentation the following segmentations are carried out:

· demographic segmentation (on the basis of the data including customer’s income, age, sex, education, marital status, ethnic group, religion, etc.);

· behavioural segmentation (on the basis of the data including frequency of shopping, amount and sort of purchased products, etc.); and

· motivational segmentation (on the basis of variables that describe reasons of customers’ purchases – this kind of data usually come from questionnaires and surveys carried out).

Subsequently, predictive segmentation is useful when it is necessary to distinguish ‘good’ customers from the ‘bad’ ones. At the very beginning, a variable that describes ‘good’ customers is determined (e.g. on the basis of total shopping they have done so far), and then, other variables that greatly influence the initial variable are determined. Such analyses allow for creating a specific approach to a particular segment of customers, and this approach is supported by dynamic updating of segmentation and analyses of customers’ migration between segments. Segmentation and profiling of customers together with identification of potential cross/up selling offers and testing of different hypotheses enable to create a customised offer that enjoys huge potential of meeting future, new and loyal customers’ needs. Segmentation and profiling of customers provide some knowledge that is useful while designing new products and addressing marketing campaigns appropriately, as well. They allow for much more individualised customer service and optimisation of marketing activities and sales, thus deriving profits from data concerning customers. 

3.3. Analysis of parameters importance

Analysis of parameters importance allows for determination of the most important (from the perspective of company’s benefits) variables that describe products, processes and customers in the situation when there are different variables that describe analysed objects (Wijnhoven, 2001). Knowledge obtained this way is used to identify directions to be taken while perfecting products and customer service, and planning marketing actions, etc. The Bivariate statistical analysis, stepwise regression algorithm or artificial neuronal networks are mainly used in this case.   

3.4. Survival time analysis

Survival time analysis evaluates customer’s survival time length and a possibility that they leave during that time (leaving is understood as customer’s switching to other supplier of a particular product). The analysis describes a distribution of survival time for individuals of a given population, monitors strength of other parameters impact on the expected survival time, and additionally, it enables to compare distributions of survival time between different sub-populations. Taking advantage of this method, a company may be given an invaluable insight into customer behaviour and find some ways to prolong customer’s survival time. 

3.5. Analysis of customer loyalty and customer switching to competition

Analysis of customer loyalty usually concerns four categories: time of co-operation, amount (volume) of co-operation, closeness of co-operation and quality of co-operation. It is strictly related to analyses of customer’s switching to competition. That results in identifying customers who are inclined to leave a company and join competition. Discovery of factors that result in switching to competition enables a company to direct – appropriately - its activities that aim at retaining customers. Moreover, distinguishing groups of customers characterised by different risk levels of leaving allows for construction of effective loyalty programmes and more attention paid to loyal customers. 

3.6. Credit scoring

Credit scoring models enable to determine financial risk that is related to particular customers. Such a process may be performed at the very moment a contract with a customer is concluded, and it is based on the data that come from application forms provided by a customer subject to analysis. Appropriate dealing with customers who are characterised by high risk of stopping payments makes it possible to reduce losses effectively. Credit scoring finds its application in, inter alia, banking (cash loans, assessment and tolerance of late payments) and in many other sectors related, for instance, to renting or leasing property and machinery. A good example of a credit scoring application may be also provided by contracts concluded to render telecommunications services connected with selling cellular phones. Credit scoring may be performed according to different models. Correct selection of the models depends on the analysis objective and specifics of the analysed data: 

· application scoring – used in case of new customers; information on them is available only on the basis of the completed application forms;

· behavioural scoring – paying attention to additional information on customers’ track records; it predicts customers’ future behaviour; and

· profit scoring – expanding of the basic scoring model; it pays attention not only to probability of paying credits back by customers, but also helps to assess what sort of profit may be expected as a result of co-operation with a particular customer; it is a more sophisticated model because it considers several additional economic factors.

3.7. Fraud detection

Fraud detection is a well-tried and incredibly efficient method due to which a company may save vast amounts of money, and keep good relations with customers. Fraud detection means identification of suspicious transfers, orders and other illegal activities that target a company in question. Fraud detection models may be divided into application assessment and behavioural assessment. The former is used to detect suspicious customers at the early stage of signing a contract with a company in question, and is based on data derived from submitted applications. However, the latter is formulated on the basis of all data gathered during ‘lifetime’ of customer’s activity including, inter alia, transactional data, and use of services or performance track record. Fraud detection is frequently applied in order to prevent credit card frauds (e.g. Internet transaction frauds, telemarketing frauds or identity thefts), breaching of computer systems security, ‘money laundering’, telecommunications frauds, etc. 

3.8. Logistics optimisations

Logistics optimisation problem involves offering the best possible plan of logistics activities (including transportation or distribution), simultaneously taking already known limitations and available potential into consideration. Wrongly prepared plan of logistics optimisations may result in huge delays of e.g. production or distribution that would consequently bring about a necessity for bearing higher costs - thus decreasing potential profits to be obtained. Employing advanced data mining techniques, it is possible to show the best available solution for actual and complex optimisation problems. Quality of such solutions is usually much higher than the quality offered by traditional solutions of optimisation methods.

3.9. Forecasting of strategic business processes development

Abilities to understand and forecast development of strategic business processes make up a foundation of the correct planning of any business activity. That is why, modelling of multidimensional forecasts based on historical, present and anticipated data is so important. Analyses of time series make it possible to identify and analyse hidden trends and fluctuations (e.g. in marketing data or sales data). Taking seasonal nature and other marketing factors into consideration, it is possible to foresee potential behaviour of market or customers, developments of customer expectations and customers’ purchases.

3.10. Web mining

Analysis and assessment of the performance of Internet services (web mining) helps to obtain knowledge who uses services, when, why and how (Linoff & Berry, 2002; Thuraisingham, 2003). Application of advance classification, grouping, matching and regression models with reference to data on service performance and its users (‘log’ files), business data (databases), and data on users’ experience with the service (questionnaires and interviews) allow to perform identification of customers and their preferences.  Analysis and assessment of the performance of Internet services is limited to discovering and analysing information that is stored in the service (web content mining), discovering and analysing patterns of using the service by its users (web usage mining), and analysing service structure (web structure mining). This way, valuable, dialectic knowledge is acquired – the knowledge on company’s offer attractiveness and its formulation in such a way that it corresponds to individual needs of particular customers. As a result, it is possible to customise service, automate navigation, shape pricing and promotional strategy and develop ‘intelligent’ e-business.

3.11. Web-farming

Web-farming involves systematic analyses of the Internet content in order to provide a company with themes and issues of fundamental nature for company performance (Hackathorn, 1998). Internet is more and more frequently treated as a powerful resource of important economic information on potential customers, suppliers and competitors, information on the latest market bargains, technological trends and development of the world economy. Therefore, each company that wishes to remain its competitiveness must explore the web that is understood as a valuable source of knowledge. Web-farming offers a possibility of constant analysing of the Internet, finding important business information there, acquiring such information, saving information in a data warehouse of a company and delivering processed information to adequate persons or departments in a company. Major benefits obtained while carrying out web-farming include permanent monitoring of strategic business information sources, extracting of essential facts and their fluent matching with the internal system of company data storing. All these operations may be performed by means of advanced data mining tools. 

4. Benefits of Business Intelligence implementation in an enterprises 

System of the BI standard should be analysed taking into consideration all the benefits their implementation in an enterprise is likely to generate. Case studies show that BI may be utilised mainly for (Olszak, Ziemba, 2004):

1. Strategic planning including first of all: 

· modelling different variants in the development of an organisation,

· informing about the realisation of an enterprise’s strategy, mission, goals and tasks,

· identifying problems and ‘bottlenecks’ to be tackled, 

· providing information on the enterprise’s environment and market trends.

2. Improving relations with customers and in particular:

· providing sales representatives with adequate knowledge on customers so that the reps could rapidly meet their customers’ needs,

· following the level of customers’ satisfaction together with efficiency of business practices and identifying market trends.

3. Analysing profitability of products and services manifested inter alia in – providing analyses of “the best” and “the worst” products, employees, regions (as far as sales, costs or results are concerned).

4. Analysing internal processes and operational efficiency of an organisation by means of:

· providing analyses of deviations from the realisation of plans,

· providing knowledge and experience emerged while developing and launching new products onto the market,

· exchange of knowledge among research teams and corporate departments.

5. Controlling and management accounting and in particular – analysis of actual costs.

Due to solutions that fulfil all the functions mentioned above, an organisation has tools to manage knowledge, internal and external knowledge as well as tacit and explicit knowledge. What is more management of an enterprise gains new quality in building competitive advantage.

Conclusion

Analyses that have been conducted suggest that competitive advantage depends on two factors: access to adequate and reliable knowledge in a short period of time. Hence, searching for effective tools to create, aggregate and share knowledge in an enterprise becomes a key target of management. In this situation information systems play a significant role. However, practice shows that despite sophisticated information technology infrastructure a level of satisfaction out of delivered information and knowledge is relatively low. 

BI systems pose a chance for the effective management of an enterprise and creating competitive advantage.  They are elements that fill in the knowledge gap mainly in the field of strategic and financial analysis, analysis of customers’ expectations, analysis of an enterprise and a particular market. However, they require analysts’, designers’ and users’ high business and information culture. Skills to identify, model (in the processes and organisation structures) and share knowledge constitute only some factors that determine a correct development of the BI systems.
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