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Data mining, which integrates various technologies, including computational intelligence,
database and knowledge management, machine learning, soft computing, and statistics, is
one of the fastest growing fields in computer science. Although many data mining
techniques have been developed, further development of the field requires a close
examination of its foundations.

Data mining is a multidisciplinary field, drawing work from areas including database
technology, AI, machine learning, NN, statistics, pattern recognition, knowledge based
systems, knowledge acquisition, information retrieval, high performance computing and
data visualization. Since data mining technology has become a hot topic not only among
academic students but also for decision makers, it provides valuable hidden business and
scientific intelligence from a large amount of historical data.

What is Data Mining?

Generally, data mining (also called as knowledge discovery) is the process of analyzing
data from different perspectives and summarizing it into useful information that can be
used to increase revenue, cuts costs or both.

Data Mining can also be defined in short as "Discovering hidden value in your data
warehouse". 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
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to respond to my next promotional mailing, and why?"

Technically, data mining is the process of finding correlations or patterns among dozens
of fields in large relational databases. Although data mining is a relatively new term, the
technology is not. Companies have used powerful computers to sift through volumes of
supermarket scanner data and analyze market research reports for years. However,
continuous innovations in computer processing power, disk storage, and statistical
software are dramatically increasing the accuracy of analysis while driving down the cost.

What can data mining do?

Data mining is primarily used today by companies with a strong consumer focus - retail,
financial, communication, and marketing organizations. It enables these companies to
determine relationships among "internal" factors such as price, product positioning, or
staff skills, and "external" factors such as economic indicators, competition, and customer
demographics. And, it enables them to determine the impact on sales, customer
satisfaction, and corporate profits. Finally, it enables them to "drill down" into summary
information to view detail transactional data.

With data mining, a retailer could use point-of-sale records of customer purchases to send
targeted promotions based on an individual’s purchase history. By mining demographic
data from comment or warranty cards, the retailer could develop products and promotions
to appeal to specific customer segments.

For example, one Midwest grocery chain used the data mining capacity of Oracle
software to analyze local buying patterns. They discovered that when men bought diapers
on Thursdays and Saturdays, they also tended to buy beer. Further analysis showed that
these shoppers typically did their weekly grocery shopping on Saturdays. On Thursdays,
however, they only bought a few items. The retailer concluded that they purchased the
beer to have it available for the upcoming weekend. The grocery chain could use this
newly discovered information in various ways to increase revenue. For example, they
could move the beer display closer to the diaper display. And, they could make sure beer
and diapers were sold at full price on Thursdays.

Data mining consists of five major elements:

1. Extract, transform, and load transaction data onto the data warehouse system.
2. Store and manage the data in a multidimensional database system.
3. Provide data access to business analysts and information technology professionals.



4. Analyze the data by application software.
5. Present the data in a useful format, such as a graph or table.

How does data mining work?

While large-scale information technology has been evolving separate transaction and
analytical systems, data mining provides the link between the two. Data mining software
analyzes relationships and patterns in stored transaction data based on open-ended user
queries. Several types of analytical software are available: statistical, machine learning,
and neural networks. Generally, any of four types of relationships are sought:

1. Classes: Stored data is used to locate data in predetermined groups. For example, a
restaurant chain could mine customer purchase data to determine when customers
visit and what they typically order. This information could be used to increase
traffic by having daily specials.

2. Clusters: Data items are grouped according to logical relationships or consumer
preferences. For example, data can be mined to identify market segments or
consumer affinities.

3. Associations: Data can be mined to identify associations. The beer-diaper example
is an example of associative mining.

4. Sequential patterns: Data is mined to anticipate behavior patterns and trends. For
example, an outdoor equipment retailer could predict the likelihood of a backpack
being purchased based on a consumer’s purchase of sleeping bags and hiking
shoes.
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