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“An increasing number of organizations are struggling to overcome “information paralysis”- there is so much data available that it is difficult to understand what is and is not relevant. In addition, managerial intuition and instinct are more prevalent than hard facts in driving organizational decisions.”

- Nemati & Barko, 2001
INTRODUCTION
More data isn’t always better.

For firms in today’s dynamic business environment this holds especially true. Organizations are faced with the challenge of diverse consumer preferences. It is therefore their objective to respond to this need in a way that maximizes consumer satisfaction and company profitability. To accomplish this, firms gather data pertaining to clients’ transactions on which they can base their business decisions. 
Numerous transactions translate to a vast array of data resources available to the company; however, in the long run, would all of these data be relevant to the enterprises’ operations? A recent study from the University of California at Berkeley found the amount of data that organizations collect and store in enterprise databases doubles every year (Kestelyn, 2002). In contrast, less than 1 percent of these collected data are actually utilized for analysis (Brown, 2002). Thus, the remaining portions are considered wasted as they fail to contribute to the accomplishment of the company’s goals.
 To gain more benefit from this pile of uncategorized data rather than incur loss, companies must consolidate data from several resources, filter out unwanted data, correct incorrect data, convert data to new data elements, and aggregate data into new data subsets (O’Brien, 2008). This is where the technology of Data Mining comes in.

 DEFINITION AND DESCRIPTION
The origins of this technology can be traced to the early developments in artificial intelligence in 1950’s when the work of mathematicians, logicians, and computer scientists combined to create Artificial Intelligence (AI) and machine learning (Buchanan, 2006). In this period, developments in pattern recognition and rule-based reasoning were already providing fundamental building blocks on which data mining was to be based. During the start of 1960 new algorithms like regression analysis were developed by AI practitioners. During this decade the term data mining was first used to describe the practice of searching through piles of data and finding patterns that don’t have any statistical significance. It was also in 1960 that clustering techniques and similarity measures were formed through the contribution of the field of information retrieval (IR). Throughout 1970s, 1980s, and 1990s convergence of Artificial Intelligence, Information Retrieval, statistics, and database systems plus the availability of fast microcomputers opened up a world of possibilities for retrieving and analyzing data (Dunham, 2003). In 1990, Data Mining changed from being a new technology into becoming a vital part of business practices. The benefits of data mining became more feasible as computer disk storage went down and processing power went up. Businesses began using “data mining to help manage all phases of the customer life cycle, including acquiring new customers, increasing revenue from existing customers, and retaining good customers” (Two Crows, 1999, p. 5).
Figure 1 provides an illustration of the development of Data Mining from Artificial Intelligence Learning. 
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Source: Mining Your Own Business in Banking

Figure 1- A Historical View

Data mining is the process of automating information discovery (Groth, 1998). This is done through identifying hidden patterns from large volumes of raw data. It is used to analyze and discover information and come up with patterns in organizational data. Data mining also gives way to increased insight beyond simple data aggregation allowing for statistical prediction, groupings, and classifications of data. 
Firms collect, filter, and construe significant quantities of data. Data mining techniques which are easily implemented using existing as well as new hardware and software all serve to enhance the value of available data resources. When applied to massive databases, it can cater to different types of predictive questions. 

Data mining can play a big role in solving a business decision making problems. It can forecast future trends and behaviors that allow agencies to make proactive and knowledge-driven choices. Business questions that can usually take a lot of time and effort from a company’s human resources are solved by data mining tools in a faster and more efficient manner. Combining statistics, a bit of artificial intelligence and machine learning twists, allows data mining to serve as a new and valuable business technology. 

Every business decision originates from a problem. Data mining, as a new technological means of resolving business issues begins its operation from the same platform. Thus, the first step in the data mining process is to identify the business issue. This issue refers to an identified problem, accompanied by a yet unknown solution that can be found somewhere within the data. This requires that the problem be clearly addressed, relevant data be understood, and possible use of data mining results be known. After the business issue has been identified, the data mining user must then identify the appropriate data mining model to use. A typical business collects a huge amount of data which is stored in a data warehouse. A graphical representation of a data warehouse is shown below. 
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Figure 2- Data Warehouse Architecture
This allows data to be stored and used to support various applications. Using the existing data, one can establish the data model which will define the data sources, types, content, description, and usage. The resulting model is employed to understand trends, patterns, and correlations existing within the data. Now that a data model is available, a user can now source and preprocess the data. Preprocessing includes identifying, collecting, filtering, and aggregating raw data. This step is considered as the most time-consuming stage of the process due to a wide range of possible data sources and subsequent actions that must be applied to the gathered data. After, it is important to assess the entirety of the model, as well as its accuracy and relevance. Well-defined variables that are pertinent to the end-user should be the only ones selected. Selecting the data mining technique is the next vital step. This stage not only involves defining the technique but as well as its proper application. Data mining techniques include Cluster Analysis, Discriminant Analysis, Neural Network Models, Genetic Algorithms, Decision Trees, and Regression. Table 1 compares the advantages and disadvantages of each technique. 
TABLE 1- Comparisons of Data Mining Methods Features
	Method
	Advantages
	Disadvantages
	Assumptions

	Cluster Analysis
	Can generate understandable formula. Can be applied automatically.
	Computation time increases with data set size.

Requires identification of parameters, with results sensitive to choices
	

	Discriminant Analysis
	Able to incorporate multiple financial ratios simultaneously.

Includes coefficients for combining independent variables.

Can be applied to a new data.
	Violates normality and independence assumptions.

Reduces dimensionality issues.

Offers a varied interpretation of the relative importance of variables.

Can prove difficult in specifying classification algorithms.

Can prove difficult in interpreting time-series prediction tests.
	Assume multivariate normality within groups.

Assume group covariances are equal across all groups.

Groups are discrete, non-overlapping, and identifiable.

	Neural Network models
	Can deal with a wide range of problems.

Produces good results in complicated domains.

Can deal with both continuous and categorical variables.

It has many software packages available.
	Requires inputs in the range of 0 to 1.

Does not explain results.

May prematurely converge upon an inferior solution.
	Groups are discrete, non-overlapping, and identifiable.

	Genetic Algorithms
	Produce explainable results.
Easy to apply results.

Can deal with wide range of data.

Allow optimization.

Can be integrated with neural networks.
	Has difficulty encoding many problems.
Offers no guarantee of optimality.

Is computationally expensive if multiple functions are present.

Has limited commercial package availability
	Groups are discrete, non-overlapping, and identifiable.

	Method
	Advantages
	Disadvantages
	Assumptions

	Decision Trees
	Can generate understandable rules.
Can classify with minimal computation.

Uses easy calculations.

Can deal with continuous and categorical variables.

Provides clear indications of variable importance.
	Some algorithms can only deal with binary-valued target classes.
Most algorithms only examine a single field at a time.

Can be computationally expensive.
	Groups are discrete, non-overlapping, and identifiable.

	Regression
	Can generate understandable formula.
Is widely understood.
Is founded in a strong body of theory.
	Computation time increases with data set size.
Not very good with nonlinear data.
	A normality of errors exists.
No error autocorrelation, heteroskedasticity, or multicollonearity.


Source: Introduction to Data Mining Application
Once the data mining technique has been identified and applied, results are now generated for various applications by the user. Interpreting the results in the business context to address the business issue must be done to maximize utility. The final step in the data mining method is the deployment of results. This stage involves the actual application of the results into the operations of the business. It refers to the subsequent actions undertaken by the firm to gain business insight and to yield the benefits offered by the data mining technology.
PROVIDERS OF TECHNOLOGY

These days, companies worldwide have growing needs to filter and analyze tremendous amounts of data in order to come up with efficient and sound decisions. To address these concerns, several software assisting in different business processes and techniques such as data mining have emerged in the market. Thus, firms and agencies have found it profitable to enter the industry of business solutions software. Currently, there are various international as well as local providers of data mining software known in the industry. In the Philippines setting, some companies that supply these kinds of software are classified and explained briefly in Table 2 found.
TABLE 2- Providers of Data Mining in the Philippines
	SERVICE PROVIDER/DEVELOPER
	TYPE
	SHORT BACKROUND
	DESCRIPTION OF SERVICES

	DataSource Solutions Inc.

(The key to your computing needs)
	Data Mining Service Provider
	DataSource Solutions Inc. is a company that is based in Philadelphia. This company also has its branch in the Philippines located at Malolos, Bulacan. Its primary goal is to create top quality information technology software solutions that would manage data and information for companies. 


	Its specialty is Biometrics Attendance Recording System (BARS). The company, however, has other products and services such as Data Mining. Here they retrieve and analyze data from public records on the web such as a person’s home address, phone numbers, calendars, and prices. 

	Exact Software Philippines, Inc.
	Data Mining Software Provider
	Established in 1984, the company is one of the leading providers of integrated business solutions worldwide.  It offers a wide range of software which firms can utilize to improve their operations and address varying needs in manufacturing, finance and human resources.  It caters to small and medium – sized businesses that seek to improve its efficiency.  Exact Software administers its services to help companies gain more productivity with substantial cost reduction
	· Business accounting software solutions 

· CRM

· E-business 

· Financial Accounting 

· Financials 

· HRM 

· IT Software 

· Manufacturing 

· Payroll 

· Procurement 

· Project Management 

· Real Time Enterprise 

· SaaS 

· Software Development 

· SQL 

· Time Keeping 

· Web Development



	The Asia-Pacific Centre for Research, Inc. (ACRE)
	Data Mining Software Developer
	As a firm centered on software marketing and applications, ACRE, Inc. provides strategic and risk management solutions as well as consulting services and skills training for business in order to help them exploit various avenues of profitability.  They offer help in assessing one’s program and analyzing data in order to predict the probable consumer behavior in the market, thus allowing for the client firm to employ the appropriate marketing methods to ensure an increase in revenues.  They analyze and forecast for companies who come to them.


	· SPSS Statistical Software

· SPSS Forecasting Software

· Clementine Data Mining Software



	JUPITER SYSTEMS INC.
	Software Developer and Data Mining Services Provider
	It is a Philippine -based software development and business process consulting company with a focus on mid-sized manufacturing and distribution. Company expertise lies in developing software solutions for businesses that choose to maximize their unique strengths over force-fitting packaged software applications. 


	For the past two decades, the company has delivered solutions to globally recognized companies engaged in manufacturing.  Aside from service offerings which include Turn-Key Software Development Services, Process Documentation, Prototype Development/Technology Evaluation and Performance Benchmarking, Jupiter Systems also offers services like Business Intelligence/Data Mining.

	ORACLE PHILIPPINES
	Data Mining Software Provider
	Oracle Philippines, founded in 1990, is a 100% subsidiary of Oracle Corporation and sells its products and services either directly or indirectly through bona fide business partners.
 Oracle Philippines also has a fast growing list of more than 600 companies across industries. Oracle Philippines, as in the U.S., is slowly being recognized as the leader in e-business with its e-business solutions cutting across key economic sectors including telecommunications, banking and finance, government, manufacturing, retail and distribution and consumer products.
	The company provides technology, business, and industry and partner solutions such data warehousing, grid computing and service-oriented architecture, business integration and business intelligence.

Oracle also offers Oracle Data Mining (ODM)—an option to Oracle Database 11g Enterprise Edition—which enables customers to produce actionable predictive information and build integrated business intelligence applications.

Using data mining functionality embedded in Oracle Database 11g, customers can find patterns and insights hidden in their data. Application developers can quickly automate the discovery and distribution of new business intelligence—predictions, patterns and discoveries—throughout their organization


	MICROSOFT PHILIPPINES INC.
	Software Provider
	It is a wholly owned subsidiary of the US-based Microsoft Corporation. Being the world’s leading software provider, one of its goal is “To enable people and business throughout the world to realize their full potential”. It commits itself to the continuing move for the closure of the digital divide among Filipinos through the wide range of innovative products and services it offers, both for personal and business use.


	Their products are designed for two things: 

    * to make it easier and more enjoyable for people to take advantage of the full power of personal computing every day; 

     * to provide enterprises with more efficient solutions to maximize productivity 

Some of the popular software it offers are the Microsoft Windows operating systems, MS Office applications, and efficient servers and developer tools

( SQL Server 2008 is one of its data management tools that provide the highest levels of security and reliability for business-critical applications. It enables the user to do more with the data such as query, search, synchronize, report, and analyze.

( It supports Microsoft Data Platform Vision by providing solutions such as Business Intelligence, Virtualization and Server Consolidation, OLTP, Data Warehousing, and Application Development

	
	
	
	


USERS OF THE TECHNOLOGY

Data Mining has continuously proved itself to be a useful technological innovation for many enterprises all over the world.  Utilizing large amounts of data and applying statistical and forecasting techniques, data mining has generated results that helped serve as foundation for many of the business decisions conducted by leading as well as growing companies. With its numerous business benefits, companies in industries such as Banking and Finance, Pharmaceuticals, Telecommunications, Manufacturing, Retail, Research and Academics, Entertainment, Government and other agencies are enticed to employ the technology of Data Mining. 
In June 2007 the American website KDnuggets.com which is Data Mining Community’s top resource site, published a 2007 poll on Data Mining Applications by Industry. In the United States alone, a large percentage of Data mining users come from the Consumer Relationship Management Industry (CRM) and from the Banking industry.
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FIGURE 3- POLL ON DATA MINING
In the Philippines, there are also certain business establishments who have decided to follow the trend and implement data mining methods to ensure greater efficiency for the company operations.


AstraZeneca Pharmaceuticals Philippines is one of the companies that have exploited the usage of data mining applications and techniques in order to cater to their growing business needs.  AstraZeneca is one of the leading pharmaceutical companies all over the world.  Using a strong research base and extensive commercial skills, it provides effective medicines that improve the healthcare status of a lot of patients.  AstraZeneca Philippines has made its mark as one of the top five pharmaceutical companies in the country and is known as the maker of Losec, the world’s best – selling medicine.    


The firm’s data mining endeavor began when its Information Services Division saw the need to upgrade the company’s data warehousing system because the existing one was non-intuitive.  According to its Information Services Manager Jonathan Javier, the old DOS – based system required the employees to manually encode and re-encode the data every time a request is made.  It was also commented as a system that is highly prone to errors.  Since all of the enterprise’s information was in the old system, it would be very tedious to encode everything again into a new database. 


To address this need, AstraZeneca Information Services Division converted into a Windows-based system that allows for direct encoding of data using Microsoft Excel.  In addition, it also employed one of Microsoft’s front-end solutions, specifically the Microsoft SQL Server 2000 to make a new data warehousing system that is more user-friendly and cost-effective.  It addresses the company’s sales and marketing operations by utilizing basic programs such as MS Office 2000 and Internet Explorer 5.  Data analysis as well as report generation can now be done by AstraZeneca employees at a faster and more efficient manner.  


Another user of a Data Mining application is China Bank, one of the largest banks operating in the Philippines.  In order to better manage their numerous databases that houses tremendous amounts of information pertaining to the different transactions conducted by China Bank clients, the management decided to employ the services of DBA911, a managed service that provides the professional skills of trained individuals who will monitor the company databases, provide help to the staff on all database administration issues as well as resolve any incidences of database failure.  
As an SQL Wizard product, DBA911 boasts of possessing a talent pool of skilled workers who will ensure that the China Bank enterprise will gain the most benefit out of their available resources.  All these shall be accomplished by conducting regular onsite visits, providing technical support and the like.  SQL Wizard offers China Bank the opportunity of reaping more fruitful results from its stored data in order to improve the efficiency of its operations.  They bring experience in database development, maintenance and implementation.  DBA911 helps China Bank to gain more insight regarding their data through provision of training for running pre-defined back-up database procedures and application development.  This paves the way for management to make sound business decisions regarding critical matters such as loan policies and investment transactions.  As the first Oracle Certified Solution Partner in the Philippines, SQL Wizard and DBA911 has delivered various business solutions to enterprises and provided excellent services to meet the growing needs of the company.  

With the goal of improving their productivity and service efficiency, AFP General Insurance Corporation and Western Guaranty Corporation underwent months of careful evaluation and selection process to find the perfect database management tool for their company. With the help of an IT expert group, SQL*Wizard, they decided to have Phoenix General Insurance System as their preferred business automation system.

Among all the available systems in the market, Phoenix was able to meet both companies’ requirements while adhering to industry-accepted practices and complying to government-regulated procedures. PHOENIX is a process-driven and comprehensive general insurance system that consists of several modules: Policy Issuance, Underwriting, Reinsurance, Claims, Accounting and Business Intelligence. 


Ms. Clarita Chua, Executive Vice-President and General Manager of Western Guaranty, expressed her vision for the company, “With this new system, we will be more productive and will be able to deliver the best form of service as efficiently as possible. We are excited to utilize this new technology and we look forward to harvesting the fruits of our new found partnership soon.”

TECHNOLOGY ASSESSMENT

An increasing number of businesses around the world and here in the Philippines are starting to introduce Data Mining into their operations. The Banking and Finance Sector, in particular, is one of the major industries that employ this technology. With this as the case, it is therefore necessary to further analyze Data Mining in terms of its attributes that are both helpful and harmful to its users specifically to banks and financial institutions. External conditions that may be of advantage and of damage to the development of Data Mining is also discussed and further examined.
Strengths

Data mining as a technology helps companies to utilize massive databases by analyzing relevant data and turning these into information that can be vital to the operations of the business. It specifically enables the end-users to know more about their customers.  Banks are perfect examples of organizations that use this type of application. They combine demographics with data mining in order to classify their customers into high-profit or low-profit generating clients. Banks would then study the behavior of each group. Although data mining would not tell the reason for the customers’ behavior, it would, however, tell the bank managers how the customers behave. Observing the patterns of behavior of the customers, therefore, also allows banks to identify anomalous or fraudulent behavior. A simple change in customer’s activities would already give a good reason for banks to doubt that something unusual is happening. As an addition to the previous, another strength of Data Mining is that it is independent of the expectations of the user.  This type of technology yields results that are based on the raw data fed to it. Data mining does not require any assumptions from its end user.  Rather, it discovers relationships and hidden patterns that may not be obvious at first. Lastly, through Data Mining, banks can also bring their services to the clients at a faster and more efficient manner; thus, increasing the company’s Time-To-Value performance for clients. TTV or Time-To-Value refers to the efforts, barriers, resources and planning that the customer has to go through before he can see the tangible business value of a product or service. 
Weaknesses

The technology of Data Mining indeed offers a lot of benefits to companies that adopt it; however, it also has its flaws. One of the problems faced with using this type of system is that as it performs complex tasks, it lacks extensibility. This means that the data structures and algorithms used in this system are designed such that it would be very hard for users to modify or add new algorithms. These changes could only be achieved if there would be additional modifications to the implementation of the system itself. Also, the development and implementation of data mining requires statistical knowledge and understanding of algorithms.  Users of Data Mining are required to, up to some extent, be able to understand the algorithms utilized by the program as well as the statistical computations and analyses involved in the generation of the resulting patterns, classifications and correlations.  Basic knowledge such as these is also required to be able to interpret the generated results into quantitative and qualitative information that will be relevant for the management.  Another flaw of this technology is that the models created for a system are inaccessible to external analysis tools. The model does not automatically represent an analysis of the whole business. Thus, in a big company, there is a small possibility that a uniform data model and technique will be used for all the system of the company.  Ethical issues are also considered among the greatest weaknesses of Data Mining as this kind of technology makes a lot of people uneasy. The use of this Data Mining actually puts at stake the privacy of the banks’ customers. Just by knowing the credit information of an individual would immediately allow somebody to learn a great deal about that person. This information may also be easily shared to a number of people and may be even used by the entity itself or other entities for various scams that could harm the customers.  Personal information provided by bank customers upon conducting their transactions is also included in bank databases.  These aggregated data can be mined by banks to generate information about their clients that exceeds the scope of pure business.  Another area of concern regarding Data Mining is that this vast amount of data available to the enterprise can be utilized for negative intentions.  Banks for example, could easily discriminate clients. They would give favors to those clients whom they find more profitable and exclude from loan, credit cards, or health insurance those who they think cannot pay.  As customers’ privacy is at risk, banks and other organizations, on the other hand do nothing to guarantee the customers that the information about them would only be used for business purposes.
Opportunities


Businesses are not the sole source of data that can be translated into useful models that improve the operations and activities of different people all over the world. The education sector as well as the government and the scientific sector are just some of the growing avenues of knowledge in society. Their growth not only translates into progress and development but as well as to valuable opportunities for data mining technology. First in the list would be the developments in technology. This includes the following trends:
a. Data Trends- This includes the geometric increase of data during the past two decades. These data are available from various sources and are mostly found and accessible via Internet. The increase in number of data paved way to the development of Data mining which automate data, filter irrelevant information and extract meaningful patterns.

b. Hardware Trends- Mining of data was made possible through the increasing memory and processing speed of computer systems or workstations. The advancement in hardware also allowed the intensive computations required in data mining.

c. Network Trends- Companies today are continuously developing faster internet connections that may be 100 times faster than the current networks. This would therefore allow a better correlation of distributed data sets using algorithms and techniques. 
d. Scientific Computing Trends- Even in science, data mining can be used. It actually serves as an important link between the three modes of science which is theory, experiment, and simulation especially in special cases where large amount of data is used.
e. Business Trends- It is undeniable that data mining is mostly used by enterprises. Data mining would continuously develop to help businesses to become more profitable, more efficient, and more accommodating to the needs and tastes of their consumers.

The second opportunity would be Data mining and Social Networking or otherwise known as Web Mining. With the wide use of internet today, it is very easy to acquire data especially personal information such as home address, number, and personal preferences. These data could be retrieved from public records on the web and even from social networking sites such as Multiply and Facebook where a lot of personal data about an individual can easily be viewed and gathered. Data Mining and Environmental concerns would be the third opportunity. Today, more and more data concerning the environment are gathered. These are even increasing due to the continuous scientific breakthroughs and experiments. At the same time, there is also an increasing need to analyze environmental data and to further develop decisions or actions that would protect our environment. In this case, data mining could be used to discover patterns and build models that would prevent the destruction of the Earth. In the past years, we have seen businesses use data mining to identify patterns of customers’ behavior for them to be able to improve their products and services according to the customers’ needs. Now, data mining is not solely used by businesses for customer segmentation. There is also a need for a technology that could also help business managers to know the behavior of their employees; thus, data mining is being developed into one. Data mining and Human Resources, therefore is the fourth opportunity. For example, businesses want to increase employee retention and to be able to do this they would have to observe and categorize the behaviors of their employees who have left the company. With this at hand, they could now observe who among their present employees are behaving in the similar pattern. Aside from retention, the human resource department of a company can also use data mining to conduct cost-benefit studies on recruitment and training. The last opportunity would be Data Mining and Astronomy Data. Just like in the third opportunity, an increasing amount of astronomy data coming from numerous researches and scientific breakthroughs opened the doors of astronomy to data mining. This technology is used to filter all these data and to place them in a worldwide virtual data system called the National Virtual Observatory. This data system would help increase the users’ scientific understanding.
Threats

The extensive use of data mining nowadays comes along with several issues that resulted to efforts in putting an end to the employment of data mining by the government and private sectors. It might be very beneficial to some but could also create detrimental effects to the market and the society. Disputes and other undesirable incidents created by its various implementations are usually settled legally. We also know that despite the advanced attributes of this kind of technology, it also faces challenges of competition and innovation. Therefore, its current state in the industry is not permanent. 

Data mining is subject to a lot of threats, such as a growing number of civil liberty groups campaigning for a stricter implementation of an individual’s privacy and security rights. These groups push for the eradication of data mining in almost every industry that involves this practice. There are significant concerns regarding the extent to which the privacy and security rights of individuals would be adversely affected by data mining. This may include the unnecessary and unauthorized collection of data, the misuse of collected data, the use of wrong data, the use of data in unauthorized ways, the wrong and unauthorized dissemination of data, and reaching wrong conclusions from data.

If these civil liberty groups continue the fight against Data Mining, users and providers may find it difficult to go on with what they are doing, especially with the threat of government intervention. In 2003, there has been a move from Sen. Russ Feingold of the US Congress to stop, or at least limit the power of Data Mining. In opposition to the use of the Total Information Awareness program of the US government to ‘prevent terrorism’, he proposed the Data-Mining Moratorium Act that would require agencies to submit a report to the Congress for every activity that would involve data mining. If bills regarding the use and scope of data mining would continue to rise, this might defeat the function and purpose of data mining itself. 

Another threat faced by Data Mining would be the technological defenses that prevent access of Data Mining users to the files, data, and information from individuals. One of the most commonly used by people is the Firewall, which is a collection of security measures that prevents unauthorized electronic access to a networked computer system. It is a method of protecting the files and programs on one network from users on another network. If the software is able to sense danger, it attempts to identify and block the Internet Protocol (IP) addresses of the ‘intruders’. With this enabled, Data Mining users may find it hard to dig deep into the system. 

With the increasing trend and development of technology, both from its competitors/alternatives and the security defenders, Data Mining may just soon become outdated and obsolete, if not improved by its providers. Every year, a new technology arises that exceeds the functionality and user-friendliness of those that are currently being used. If Data Mining procedures will not be able to catch up with the current trend, it may just lose its popularity among users and be replaced by another data management tool anytime. As they say, “you cannot be on top forever.”
Alternatives/ Substitutes


There are many possible ways that firms can collect data and analyze them so as to generate patterns and similar results that can help for sound business decisions to made by management.  A long time ago, manual analysis of data by experts is the trend.  Trained professionals are given a large amount of data to analyze and it is up to them to discover patterns and any important remarks about the available information.  Nowadays, this manual method of statistical data analysis is impractical, expensive and not exactly reliable.  The amount of data collected by firms has grown exponentially over the years.  There is just so much that a human being can comprehend and study.  Humans are prone to errors and in the field of business, errors in analysis may be the deciding factor that determines whether a business will grow or will go down the drain.  Here is where the technology of Data Mining comes in.  Offering the service of being able to analyze raw data gathered by firms and generating previously undiscovered relationships and patterns, Data Mining promises itself to be a useful means by which companies worldwide can improve their services and cope up with the changing trends in the market.  Using intensive statistical analysis of data fed to the application, Data Mining can come up with relationships that are previously invisible to the eyes of experts and earlier technology analysis methods.  

Though exceptionally useful in the corporate world, not all companies are capable of employing the services of good but expensive Data Mining applications.  Software applications that are specifically designed to answer business issues are considerably costly, and also require human guidance that is both experienced and relevant to the Data Mining process.  Aside from that, a major requirement for successful Data Mining are large databases where customer input data are stored and maintained.  Naturally, only large and already established enterprises will be able to sufficiently answer the needs for Data Mining and as a result, be able to carry out a successful data analysis that can help advance their operations.  But the seemingly costly investment that is Data Mining need not be the only method by which firms worldwide can carry out a study of collected client data and translate them into useful results for the company.  For small and medium – sized companies who are not that keen into spending a large amount of money for Data Mining, there is still another avenue for them to exploit.  

Aside from Data Mining, there is also another method that is employed by numerous companies worldwide.  Data Aggregation is a process by which information is gathered by an enterprise about individual clients or consumers and expressed in summary form for statistical analysis purposes.  Information about particular groups is usually gathered on the premise of specified variables such as race, gender, age and income.  Using methods such as Online Analytical Processing (OLAP), that allows for easy extraction and selective viewing of data from different points of view and translation of such data into relevant relationships, the user can then process the information and come up with certain patterns and correlations that can dictate the next corporate action of the firm.

There are many uses for Data Aggregation.  Like Data Mining, results from the Data Aggregation process can help improve the services and efficiency of companies.  Using the generated results, the management can make important business decisions such as whether to expand the business in a specific area or not, as well as whether to maintain or pull out a certain good or service from the list of their offerings to the public.  This makes it possible for businesses to explore new markets that might prove to be profitable for their company.  Businesses also utilize Data Aggregation for marketing purposes.  Discovering that certain groups based on a given variable such as age, patronize specific products that the company offers can help management decide on the best method of marketing the good, not only to cater to the needs of the patronizing group, but also to expand their market scope to other areas.  Company profitability and sales can be maximized if the firm markets the right products to the consumers who are the more likely users of that service or good offering.  Another usage of Data Aggregation results is price discrimination.  Although it appears to be efficient to charge wealthier customers a higher price, firms are usually unsuccessful in this endeavor because this area can only be exploited with sufficient data aggregation.


From this, one can say that Data Aggregation is truly useful for businesses worldwide.  The tremendous amount of data that firms are able to collect from their customers is utilized in a way that brings numerous benefits to the company.  The data does not remain idle in company databases.  Instead, they are used to discovery patterns and relationships that can help steer the direction of the business enterprise into the path that goes forward to increased effectiveness and profitability.  Just like Data Mining, this technological advancement plays a major role in helping firms better grasp the market behavior and have an improved gauge on their decision making so as to act only for the good of the corporate entity.  So, one may ask now, “What is the difference between Data Mining and Data Aggregation?”  

From what we can see, Data Mining and Data Aggregation are both technological innovation that help users analyze available resources in the form of data and information, and discover relationships and patterns between the existing components.  These generated relationships can answer the question of how the market behaves and guide the company to properly address such situations.  From our analysis and understanding, Data Aggregation differs from Data Mining in the aspect that it is already information expressed in summary form which is stored into the database for statistical analysis.  Information is considered as organized data.  On the other hand, Data Mining deals with the data itself – the raw inputs of consumers that the company collects as business transactions are carried out.  In Data Mining, you feed the data into the mining application as it is.  Compare this with Data Aggregation wherein the user first expresses the data into summarized information and then stores it to a multidimensional database to be used for analysis.  Consider a type of Data Aggregation called Screen Scraping.  Screen Scraping is a computer processing method of extracting data from the output of another program.  The data extracted is something that is intended for display as an output to an end-user, and not as an input to another application.  This kind of data aggregation is usually implemented in the World Wide Web.  Personal Data Aggregation can also be user-based, where a single personal identification number (PIN) will be utilized by the customer to access several accounts such as those for clubs, music stores and shopping boutiques.  The PIN serves as a single point for the collection of various data generated by countless of websites that the customer visits.  These gathered data can then be analyzed by tools such as OLAP and provide the client his or her own Data Aggregation report. 

Data Aggregation also requires that information be stored in multi-dimensional databases, which does not have to be a very  large collection of data, as compared to the large datasets that Data Mining typically needs to be able to generate a really comprehensive, insightful and ultimately useful report comprised of newly discovered patterns and relationships.  Data Aggregation understands that not all transactional data is needed for trend analysis.  The summarizing portion of the Data Aggregation steps enables the user to determine the only important data needed to conduct an analysis of market behavior, consumer preferences and other similar concerns.  Data Aggregation, in contrast with Data Mining, generates results that are based on information that can be considered as already filtered by the user.  With Data Mining, the raw data itself is fed into the application.  From this understanding, one can say that results generated from Data Aggregation may be more specific and more precise in a way because the relationships that are established are based on information corrected and verified by the user.  On the other hand, there is a flaw in Data Mining in that intensive analysis carried out by Data Mining applications may generate relationships between data which, in point of fact, had nothing to do with one another at all.  A pattern that may be discovered by Data Mining may be just fictitious and coincidental.  In Data Mining, exact results may not be exact at all. 

Basically, both Data Mining and Data Aggregation arrive at generated results of correlations and dimensional intersections that prove to be relevant in a business’ decision making policies.  They are extremely useful in aiding firms make the most out of their numerous data and increasing the profitability of their companies.  They differ mostly in the kind of input stored in databases and fed into the application, as well as the preciseness of their generated results.  Cost also makes a difference for these two methods.  Large businesses who wish to truly utilize their large datasets that they have meticulously maintained over the years may feel good with investing in Data Mining applications that can help discern patterns that are hidden within the very deep corners of the data.  For small budding enterprises, Data Aggregation which involves human guidance in sifting, filtering and summarizing raw data into information stored in databases for future analysis may be the way to go.  Both these two methods also face the same weaknesses, particularly in the area of privacy encroachment and loss of individuality of each consumer.  Just like anything else in the world, the good brought about by Data Mining and Data Aggregation comes with a price to pay.     
Feasibility and Justification of Data Mining


At first, people might be intimidated or be scared to use data mining because it may be a whole new concept for them. Some may also find it difficult to understand; however, once businesses take the risk they could find this technology to be really beneficial. The implementation of Data Mining in businesses and industries like Banking and Finance really helped them in utilizing the large amount of data that they have in their databases. It does not only collect and filters data but Data Mining also comes up with patterns, correlations, and behavior predictions that would help enterprises to make sound business decisions. Aside from this, there is no doubt that this technology can improve company’s operations at a less costly and more efficient manner compared to other alternatives such as manual computational statistics, data aggregation, or even conduction of surveys to know consumers’ preferences.

Although beneficial, not everyone, however, can use this technology. Today, data mining is only feasible and effective for some. For example, it will not be cost-efficient for small enterprises to make use of this technology. Investment in Data mining would only prove to be advantageous for companies with large databases and with sufficient resources to support the whole process. For data mining to be successful, it does not only require aggregate data and software. It also needs sufficient hardware that can store records in a secure manner and a hardware that can support the various data mining techniques, methods, and tools used for numerous analyses. Also, it entails having human resources in particular trained individuals who are familiar with the data mining process and who must be able to interpret the results into qualitative and quantitative information that the management can utilize for its operations. It is important to note that for small enterprises, data mining is still a far off reality.
Suggested Applications of the Data Mining in: 
Finance and Banking

MANILA, Philippines—The central bank did its job as far as the financial and criminal mess created by the Legacy Group is concerned, said Amando Tetangco Jr., the governor of the Bangko Sentral ng Pilipinas.

By Michelle Remo
Philippine Daily Inquirer
First Posted 06:25:00 03/19/2009

As the global economic crises push through since 2008, financial institutions worldwide are being faced with the problem of being insolvent. This is made even worse by theft and fraud that abound in the finance and banking sector. Currently in the Philippines, pre-need companies and banks are left bankrupt as more of their erring officials and principals become involved in fraud and scams. 

The technology of Data Mining can find solutions to this pressing problem. Since data mining is used for financial data analysis, the data collected in the banking and financial industries are often relatively complete, reliable and of high quality. As this technology enables an institution to keep track of the records of its clients, money-laundering activities and financial crimes are easily detected. . In this case, different information is integrated from multiple databases related to the study. Analysis tools can then be used to detect unusual patterns, such as significant cash flows during particular periods of time by a certain group of customers. Through data mining systems, the Philippine Banking and Finance sector can lessen and prevent the occurrence of hoax as the company’s core financial transactions are effectively monitored.

The use of Data Mining technology in the Philippine banking sector is not only limited to fraud detection. Since the technology facilitates systematic data analysis and provides an organized clients’ profile, it can be used to classify and cluster customers for targeted marketing. This process of classification involves identifying the important and most crucial factors that influence a customer’s decisions regarding banking. In the Philippines, for example, because of a growing demand for personal, housing and other types of loans in local banks, data mining is most commonly used to cross-market personal loans to customers of another banking service.
Retail, Wholesale and Services Sector
The most recent 2000 Census of Philippine Business and Industry (CPBI) reported a total of 374,559 establishments engaged in wholesale, retail trade and sale that thrive in the Philippine business sector. Likewise as of 2009, eight multinational companies dominate the telecommunications sector of the country: Globe Telecom, Red Mobile, Sun Cellular Telecommunications, Talk & Text, Digital Telecommunications Philippines (Digitel), Smart Communications, Bayan Telecommunications Inc. and Philippine Long Distance Telephone Company (PLDT). To generate a substantial amount of profit, these industries greatly rely on the number of customers and clients that patronage their products and services.  As each company formulate marketing strategies targeted to capture more consumers, they are constantly faced with the problem of a high percentage of customers and clients leaving. Especially in an economy, like in the Philippines, where competition is tight, existing companies are threatened by the entry of new players which may offer differentiated products at more affordable costs. With the attempt of keeping loyal customers, or better upgrading more clients, companies turn to Data Mining Technology to achieve this objective. 
This technology is most applicable in a country like the Philippines where tight market competition creates varying consumer preferences. With data mining, a company’s data generated from past customer transactions can be used to predict their (purchasing) behavior and build a series of models that can estimate and determine the customers which are most likely to leave. At the event of increasing churn rate (percentage of customers leaving), an enterprise can compensate by “recruiting” more customers; this is done with the aid of a data mining system which confirms the details of delivering the right offer at the right time, which meant talking directly to customers as well as sending customized direct mail.
Stock Market and Investments

With the occasional fluctuations on the Philippine Stock Exchange, traders and investors would want to monitor the trends on the stock market. Through the technology that Data mining offers, investors can foresee the trend as provided by details generated by searching through databases for correlations and patterns that differs materially from results that would be anticipated to occur by chance or in random conditions. 

Stock Market Researchers in the Philippines can also mine data pertaining to the equity markets of companies to predict future stock price movement. This would prevent manipulations on stock prices and Stock Market Anomalies. In fact, from recent evaluations as conducted by countries employing data mining technology to determine trends in stocks, most if not all stock market anomalies have been discovered (or at least documented) via data mining of past prices and related (or sometimes unrelated) variables.
In line with stocks are Investments. After the fourth quarter of 2007, the Philippine Board of Investments (BOI) reported a total of 385,803.7 million pesos of approved investments. For the Philippines, the amount of investments from both foreign and local entrepreneurs proves to be a large source of national income. Indeed, an efficient maintenance of investment records will establish a good investment environment. To emphasize the need to manage large sums of investments, Philippine companies employ the technology of Data Mining, use expert systems and genetic algorithms to manage portfolios.
CONCLUSION
Data Mining is a process of filtering large amount of data and finding useful trends and patterns from this. It is used by large organizations particularly those in Banking and Finance, Retailing, Healthcare, and Telecommunications. With sufficient hardware and human resources, this technology could offer a lot of benefits to those who incorporate it to its operations. It particularly allows companies to understand the behavioral patterns of their customers and therefore, maximize consumer satisfaction and company profitability. Aside from this, data mining today can also be used to observe and understand better the behavior of their employees that could increase employee retention.  This technology, however, also creates ethical issues concerning primarily the protection and the privacy of consumers. 
More data isn’t always better but with the technology of Data Mining, more is definitely better or it may be even best and advantageous to a company.

GLOSSARY
Algorithm- Is a procedure for solving a mathematical problem in a finite number of steps that frequently involves repetition of an operation.
Artificial Intelligence- Is a branch of computer science that deals with the simulation of intelligent behavior in computers.
Cross market- Temporary situation in which (unlike a normal market) bid prices exceed the asked prices
Customer Segmentation- Is a process that segments the market into categories which are studied in data mining tools.
Data Aggregation- changes the level of granularity in the information and results in less record.
Demographics- Is the statistical characteristics of human populations (as age or income) used especially to identify markets.
Information Retrieval- Refers to techniques of storing and recovering and often disseminating recorded data especially through the use of a computerized system.
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