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SOFTWARE STRATEGIES

THE RUSH IS ON!
THERE'S GOLD IN THEM

THERE DATABASES

BY MARTY WEIL, CONTRIBUTING EDITOR

Ojcr the years, many organizations have been generating and collecting huge vol-
umes of data that they use in daily operations. How much data? Well, imagine a
database containing all of the books in the Library of Congress. Now, imagine 10 such
libraries in one corporate database. The challenge is to fully capitalize on the value of all of
this data by unearthing golden nuggets of information—precisely why today’s market-savvy
companies are turning to datamining.

According to Evangelos Simoudis, vice president datamining and decision support solu-
tions, worldwide decision support solutions unit at IBM’s Almaden Research Center in San
Jose, Calif., datamining is the process of extracting valid, previously unknown, and ulti-
mately comprehensible information from large (and small) databases, and using that infor-
mation to make crucial business decisions. It is quickly being recognized as an essential busi-
ness intelligence tool; a necessary ingredient in discovering the information needed to
improve a company’s market presence and differentiate its products and services in today’s
global marketplace.

In addition to business intelligence, forward-thinking companies are looking at datamin-
ing as a means of increasing manufacturing intelligence. Datamining tools can search large
amounts of statistical process control (SPC) data, for example, to identify correlations not
easily seen with traditional graphing techniques. Similarly, past customer data can be used
to more accurately predict production schedules and inventory levels.

Datamining consists of a number of operations, each of which is supported by a variety
of techniques (see sidebar: “Mining for Fun and Profit,” page 51). Currently, there are two
different datamining approaches, “verification-driven” and “discovery-driven.” In the first
case, a researcher might have a hunch or hypothesis about the data he would like to test. In
the second case, there are no preconceived notions; the program is asked to find all the sig-
nificant patterns in the data, some of which may be news to the researcher. Both types of
datamining have subcategories that are applied in specific situations.

“Datamining is a process for discovering new information or relationships in large data
repositories,” says Gregory Piatetsky-Shapiro, principal member of technical staff at GTE
Laboratories in Waltham, Mass, who prefers the phrase “knowledge discovery in databases”
over datamining. “It’s used in the retail, banking, and insurance industries, among others.
Datamining is not a magic bullet, but it can produce good results—like any technology, it is
never guaranteed to work in every application.”

How different, really, is datamining from widely used conventional database query tools
and statistical packages?

“Conventional query tools are used to answer relatively straightforward questions that
require retrieval or some simple processing, such as computing an average, of the data,”
says Ad Feelders, consultant at Data Distilleries (Amsterdam, The Netherlands).

“Datamining, on the other hand, induces general patterns and trends from the data that
may be new and unexpected to the user. Conventional statistical techniques are normally
used to verify a specific hypothesis about the relation between two or more attributes. It
requires the user to make linear assumptions about the form of this relationship. In
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-;uché assumptions  are
required—the mining algorithm determines
which attributes are relevant and which form
of relationship is supported by the data.”

WHY MINE?
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J. Mena, president of Icebreaker Data Mining
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Using the unique combination of DIS tools
and NYNEX applications, 350 users, including
50 to 75 active users, have more time to evalu-
ate and analyze information. “By spending less
time plowing through data, users can improve
target marketing and customer segmentation
while using less resources and increasing rev-
enues,” says Fiore. “These tools allow us to
merge demographic cluster information with
customer information to develop precise seg-
ments and buying patterns.”

NYNEX is now in the process of upgrading
IBM’s DIS to version 2.1. Providing TCP/IP
connectivity, this new version of [BM’s DIS
tools transitions the software to open systems
and enables NYNEX to link all of its major
marketing locations across New York state. In
addition, NYNEX is deploying Lotus Notes,
enabling users to launch DIS applications from
their desktops. “DIS technology has enabled
NYNEX to accurately target the most lucrative
direct mail markets and to precisely tailor the
sales messages that will produce the maximum
impact in these markets,” says Fiore. “The bot-
tom line is that we spend less money and get

better results.”

WAREHOUSE PREPARATION
According to IBM, the amount of valuable cus-
tomer information stored in company
databases is doubling every year. Yet less than
10% is leveraged for competitive advantages. In
the same vein, many companies have huge
amounts of processing data, but aren’t using it
to learn how to improve their processes. Why?
“In the past, datamining tools were expen-
sive—often a highly tailored, customized blend
of home-grown and supplied technology,” says
Robert Moran, director of decision support
research for the Aberdeen Group, Boston.
“Today, the cost of these tools is coming down,
and payback is coming up. With maturation in
these industries, you are beginning to see the
tools being deployed on client/server systems
and being wrapped more tightly with other
kinds of technologies. There is always a corre-
sponding benefit when that happens.”
“there still

“However,” Moran continues,

needs to be a maturation in the (datamining)

THE NBAS ADVANCED SCOUT

Basketball moves with blistering speed, so its coaches must move even faster. Under the
constant pressure of the shot clock, coaches must make critical calls on a myriad of plays,
such as points attempted, points made, assists, and blocks. In a grinding 82-game season,
they welcome all the help they can get.

This season a number of National Basketball Association coaches have been getting an
assist from technology. They've teamed up with IBM, and have been using software that
sifts through masses of data to detect statistical patterns. “The software used by the coaches
guides them to discover knowledge from data through built-in intelligence, so no computer
training or data analysis background is required,” says its developer, Inderpal Bhandari,
research scientist at IBM's Thomas |. Watson Research Center in Hawthorne, N.Y. “What

makes this datamining software distinctive is that it was written with the layman in mind.”

&

IBM s Advanced Scout datamlnlng system assists Bob Salmi, assistant coach of the New York Knicks, and

Tom Sterner, assistant coach of the Orlando Magic, two of the NBA teams currently using the system.

Bob Salmi, assistant coach of the New York Knicks, and Tom Sterner, assistant coach of the
Orlando Magic, do not have computer science backgrounds, but both worked with Bhandari to
develop the software. IBM's Advanced Scout answers questions on specific plays, such as shots
attempted and blocked points, assists, and fouls. “It's intuitive,” says Salmi. “It helps us analyze
data by sensing our intent and making suggestions on the information we might be seeking. It
even poses questions that we may not have considered, but that are potentially important.”

For example, an analysis of the stats of a game between the New York Knicks and the
Charlotte Hornets this season revealed that when John Starks was the number two guard,
and Anthony Mason was power forward, the Knicks scored in 54% (12) of its possessions,
missed in 32% (7) of its possessions, and did not attempt a shot in 14% (3) of its posses-
sions. This is interesting, because typically Knicks players scored in 43.5% of their total
possessions, missed 43.5% of their possessions, and did not attempt a shot in 13%.

In these plays, Mason moves from his starting small forward position to power forward
with Hubert Davis at small forward and Starks at the two guard. This gives the Knicks better
shooters on the floor and improves its offense, because Patrick Ewing and Mason can post up
inside and Davis and Starks can shoot from the outside. This lineup was especially effective
against the Hornets, because the Knicks did not have a size disadvantage with the new lineup.

Future plans call for linking the video footage with statistical entries from each game. A time
code stamp will allow coaches to locate specific plays revealed by datamining. The coaches will
be able to review the clips identified by the software to understand the significance of rebounds,
drives, screens, forced turnovers, and other moves that played key roles in the games.
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tools—which is not a negative—that makes them easy to deploy. It is because of the current
state of the tools and the kinds of tasks that they are confronting that makes datamining such
a service-intensive industry. In other words, you will need the help of people who are experts
in looking at data and knowing where to point these tools in order to get through the exer-
cise. Over time, the tools will become sophisticated enough that they will not only become
part of the process of examining data warehouses, but they will also help the enterprise select
what data it needs to put into its data warchouse.”

According to GTE’s Piatetsky-Shapiro, the massive amounts of data being poured into
corporate data warchouses is what drives datamining. “Commercial activity has exploded
in the last two years because of the emergence of data warehousing, which has produced
databases that are well-organized and in good order,” says Piatetsky-Shapiro. “Datamining
is the natural extension of data warehousing.”

“People need to understand that datamining is not a technology; it is a process,” cau-
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tions IBM’s Simoudis. “There is associated technology, but it is not a one-step deal. Datamin-
ing is supported by data warehousing.”

Icebreaker’s Mena adds, “Data warehouses exist to provide not only more accessible infor-
mation, but more importantly to support a variety of business processes and decisions. In
fact, a key strategy for constructing a data warchouse is to identify likely customers for prod-
ucts or services by integrating existing customer account information, with demographics
and lifestyle data. To fully utilize data warchouses, new datamining tools are coming to mar-
ket designed to assist firms in focusing on one of their most important resources—their
customer and corporate information.”

According to Simoudis, there is no simple way to extract data from a data warehouse. “Ven-
dors tend to gloss over this,” he says. “There is a lot of data cleaning and data augmentation
done in the data extraction stage, such as adding demographics or lifestyle data purchased from

other sources. The level of data extraction is the precursor to the datamining operation.”

MINING OPERATIONS
According to Icebreaker’s Mena, there are three basic steps to datamining:
1. Training on 75% of the data;
2. Testing with the remaining 25% of the data; and
3. Implementing the model on a production system.
Mena also reminds those foraging into datamining to keep in mind the following aspects:
« Have a specific business goal or problem in mind (i.e., increase sales, profile buyers of a
product or service, etc.).
+ Have the right attributes, or characteristics in your database that describe your problem
or solution, such as complete transaction account information.
« Ensure that your database covers the appropriate data space; do you have current samples
of what you are trying to model in your data?

Because programs such as C4.5 use all the data as the source of their analysis, they find
patterns that traditional statistical methods often miss,” says Mena. “In addition, their anal-
yses result in sets of business rules that can be applied to predict customer behavior—dis-
coveries that translate directly into bottom line results for corporate data warehouses. Their
method is to generate rules for making predictions by repeatedly dividing historical exam-
ples of data into smaller and smaller subgroups.”

One way to see this process is as a game of “20 Questions,” where one player asks questions
to determine the kind of object another player has in mind. Presented with a customer database
with a sampling of 500 buyers and 500 non-buyers, the program asks a series of questions about
the values of each record, with a goal of making an educated guess as to what class it belongs
in: buyer vs. non-buyer. The process can be thought of as a sequence of small decisions, with
each decision conceptually a yes/no classification based on properties for that customer record.

“The underlying mathematics of machine-learning algorithms are based on computing the
amount of gain in a record pertaining to class membership,” says Mena. “When applied to a

set of training cases, the amount of entropy—noise—needed to identify the class of a case is
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measured. Eventually, enough questions will be
asked by the program so that it can place each
customer in a group of buyers and non-buyers,
within a measurable level of accuracy. In the end,
the inductive programs can construct models by
generalizing from training samples.

“Machine-learning algorithms in datamin-
ing tools bring large-scale analysis to decision-
makers who work with business problems on a
daily basis” says Mena. “The benefits of this
type of distributed insight for corporations can
be dramatic. “Datamining technology will have
a major impact across a wide range of indus-
tries within the next three to five years.”

“MACHINE-LEARNING ALGORITHMS

IN DATAMINING TOOLS BRING

LARGE-SCALE

ANALYSIS TO

DECISION-MAKERS WHO WORK

WITH BUSINESS PROBLEMS ON

A DAILY BASIS. THE BENEFITS OF

THIS TYPE OF DISTRIBUTED

INSIGHT FOR CORPORATIONS

CAN BE DRAMATIC.”

J. MENA, ICEBREAKER DATAMINING SERVICES

With the rapid advance in data capture,
transmission and storage, data warehouse
users will need ways to mine these vast depos-
itories for after-market value to create new
sources of competitive advantages. Datamin-
ing tools provide a basis for these new prod-
ucts and services. They can be used to auto-
mate the rapid development of risk models for
new markets by identifying previously unseen
buying patterns.

Datamining tools using machine-learning
algorithms have the ability to identify key
intervals (ranges) and attributes (variables) in

a database. In other words, the algorithms can







