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Abstract

Business intelligence (BI) is a broad category of
applications and technologies for gathering, storing,
analysing, and providing access to data to help en-
terprise users make better business decisions. BI
applications include the activities of decision support
systems, query and reporting, online analytical pro-
cessing (OLAP), statistical analysis, forecasting, and
data mining.”

In other words, Business Intelligence (3) can be a
weapon that allows a company to identify threats and
opportunities, to establish defensive strategies, and to
conquer market shares.

Businesses need to consider whether Artificial
Intelligence(AI) methods could be used to gain a com-
petitive advantage, and when circumstances warrant
implementing AI in the company or, at the very least,
keep an eye on AI developments.In this term paper I
describe some of the AI methods and their applications
in business.
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Introduction

Many businesses work with AI without knowing it,
for example, the Office Assistant in Microsofts Office
packages that uses AI . Microsofts Office package has a
broad installed base today with more than 90 percent
the windows and Macintosh market. At the very least,
this proves that software containing AI methods has
already penetrated the market.
A large problem for todays decision makers is the
overwhelming amount of everincreasing mountains of
information. The key for managers is being able to
examine and isolate essential information on which to
base their vital, competitive business decisions. To-
days market is as competitive as ever and managers of
companies, fail to fulfil their duty to their stockholders
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if they do not realise and accept methods such as AI,
as a possibility.
AI is used successfully today as a tool to refine,
derive and analyse vast amounts of information in
our society. Some industries, such as the collections
business have adopted AI in their support systems.
These AI techniques can automatically learn about
customers and their behaviour using Neural-Network
software. Maintenance industries breed efficient main-
tenance schedules with Genetic Algorithms and use
Neural-Network software to try to anticipate problems
before they happen.

AI methods

Artificial Intelligence is the study of how to make com-
puters do things at which, at the moment people are
better. (1)

Commercial AI applications

It was not until the late 1970s that the first commer-
cial AI based System (2), XCON (Expert System), was
developed. In the early 1980s, Fuzzy Logic techniques
were implemented on Japanese subway trains, and in
a production application by a Danish cement manu-
facturer. Commercial AI products were only returning
a few million dollars in revenue at this time. In the
early 1990s, AI applications such as automatic schedul-
ing software, software to manage information for in-
dividuals, automatic mortgage underwriting systems,
and automatic investment decision makers were used.
In the mid 1990s, AI software to improve the predic-
tion of daily revenues and staffing requirements for a
business, credit fraud detection systems, and support
systems were developed and used. It was not until the
late 1990s that the applications such as data mining
tools, e-mail filters, and web crawlers were developed
and generally accepted.

AI Methods

1. Expert System: The Expert System is an AI
application that makes decisions based on knowl-



edge and inference (the ability to react on the
knowledge), as defined by experts in a certain do-
main and to solve problems in that domain.An Ex-
pert System can be developed by: Expert System
Shell software that has been specifically designed
to enable quick development, AI languages, such
as LISP and Prolog or through the conventional
languages, such as Fortran, C++, Java, etc.One
advantage of an Expert System is that it can ex-
plain the logic behind a particular decision, why
particular questions were asked, and/or why an
alternative was eliminated. That is not the case
with other AI methods.

2. Artificial Neural Networks (ANN): ANN is
inspired by the architecture of the human brain,
and learns to recognize patterns through repeated
minor modifications to selected neuron weights.
There are many kinds of ANN techniques that
are good at solving problems involving patterns,
pattern mapping, pattern completion, and pattern
classification.

• Perceptron: It is a very simple structure
with two neuron layers that accept only bi-
nary input and output values (0 or 1). The
learning process is supervised and the net is
able to learn basic logical operations such as
AND or OR. It is also used for pattern clas-
sification purposes.

• Multi-Layer-Perceptron: It is an ex-
tended Perceptron and has one more hidden
neuron layer between its input and output
layers. Due to its extended structure, a Multi-
Layer-Perceptron is able to learn every logical
operation.

• Backpropagation Net: It has the same
structure as the Multi-Layer-Perceptron, but
uses the backpropagation-learning algorithm.

• Hopfield Net: It consists of a set of neurons,
where each neuron is connected to every other
neuron. There is no difference between input
and output neurons. The main application of
a Hopfield Net is the storage and recognition
of patterns,

• Kohonen Feature Map: Kohonen Net
whose neurons compete with each other and
the neuron and its neighbourhood with the
smallest distance is winning.

ANN pattern recognition capability makes it useful
to forecast time series in business. A Neural Net-
work can easily recognize patterns that have too
many variables for humans to see. They have sev-
eral advantages over conventional statistical mod-
els: they handle noisy data better, do not have to

fulfil any statistical assumptions, and are gener-
ally better at handling large amounts of data with
many variables.A problem with Neural Networks is
that it is very difficult to understand their internal
reasoning process.

3. Evolutionary Algorithms (EA): The EA tries
to mimic the process of biological evolution, com-
plete with natural selection and survival of the
fittest. The three main paradigms are

• Genetic Algorithm (GA): Genetic algo-
rithms are inspired by Darwin’s theory about
evolution. Solution to a problem solved by
genetic algorithms is evolved. Algorithm is
started with a set of solutions (represented by
chromosomes) called population. Solutions
from one population are taken and used to
form a new population. This is motivated by
a hope, that the new population will be bet-
ter than the old one. Solutions are selected
to form new solutions (offspring) are selected
according to their fitness - the more suitable
they are the more chances they have to re-
produce. This is repeated until some condi-
tion (for example number of populations or
improvement of the best solution) is satisfied.

• Genetic Programming (GP): Genetic
programming (GP) is a programming tech-
nique that extends the Genetic Algorithm to
the domain of whole computer programs. In
GP, populations of programs are genetically
bred to solve problems

• Evolutionary Programming and Evo-
lution Strategy: Evolution programming
uses mutations to evolve populations. It is
a stochastic optimization strategy similar to
Genetic Algorithm, but instead places em-
phasis on the behavioral linkage between par-
ents and their offspring, rather than seeking
to emulate specific Genetic Operators as ob-
served in nature.

EA is a useful method of optimization when other
techniques are not possible. EAs seem to offer an
economic combination of simplicity and flexibility,
and may be the better method for finding quick
solutions than the more expensive and time con-
suming (but higher quality) OR methods.

4. Fuzzy Logic: Lotfi Zadeh had introduced Fuzzy
Logic as the logic which resembles human reason-
ing, but uses estimated information and vagueness
in a better way. The answers to real-world prob-
lems are rarely black or white, true or false, or
start or stop. By using Fuzzy Logic, knowledge



can be expressed in a more natural way (fuzzy
logic instead of Boolean Crisp logic). It is a de-
parture from classical two-valued sets and logic,
that uses ”soft” linguistic (e.g. large, hot, tall)
system variables and a continuous range of truth
values in the interval [0,1], rather than strict bi-
nary (True or False) decisions and assignments.
Fuzzy Logic is ideal for controlling non-linear sys-
tems and for modelling complex systems where an
inexact model exists, or in systems where ambi-
guity or vagueness is common. There are over
two thousand commercially available products us-
ing Fuzzy Logic today, ranging from washing ma-
chines to high-speed trains.

5. Hybrid Systems: This uses more than one
problem-solving technique in order to solve a prob-
lem. for example: neural-fuzzy, neural-genetic,
and fuzzy-genetic hybrid systems.They can cap-
ture the best of the methods involved, and outper-
form the solitary methods.

• Fuzzy Systems: Often Fuzzy Logic is com-
bined with Expert Systems, as the so-called
Fuzzy Expert System. Fuzzy Expert Systems
are used in several wide-ranging fields, in-
cluding: Linear and Nonlinear Control Pat-
tern Recognition, Financial Systems, Opera-
tion Research, Data Analysis, Pattern recog-
nition.

• Data Mining: Data Mining, does not have
to be a Hybrid System,but usually is.Data
Mining harnesses Artificial Intelligence and
slick statistical tricks to unearth insights hid-
ing inside mountains of data. The software is
so thorough, and so clever at spotting subtle
relationships and associations, that it regu-
larly makes fresh discoveries.It is quite pos-
sible that Data Mining will become a very
useful tool for companies in the competition
for market shares.

AI Applications in Business

1. Information Overload: AI techniques, like data
mining can give a company more useful informa-
tion instead of huge volumes of raw data.

2. Customer Relationship Management Be-
havior Analysis: Customer Relationship Man-
agement (CRM) is the coordination between sales,
marketing, customer service, field support and
other customer contact functions.If information is
gathered about customers, and the appropriate
tools to analyst the data are used, it will then
be able to understand what triggers someone to

become a customer or not. With these tools com-
panies will be able to categorize customers as ei-
ther non-profitable, or highly profitable. Analyz-
ing customer behavior could also allow a company
to identify which customers are open to changes.
In other words, the company that can focus on
the most profitable customer target group, and re-
shape customer behavior to be more cost-effective,
will have a considerable economic advantage over
the competition.It has successfully been used in
many areas like Credit Card Issuers and Collec-
tors,Insurance and Mortgage.

3. Customer Relationship Management Sup-
port & Marketing: The system lets a company
more precisely target its messages to customers as
well as control the timing and order of messages
to create individualized campaigns. The compa-
nies have seen measurable financial benefits from
new account creation and increased investment in
existing accounts. For example The Office Assis-
tant in Microsofts Office packages uses AI and has
a broad installed base today, with more than 90
percent the Windows and Macintosh market Ad-
visory Expert Systems have been on the market
for a long time.

4. Company Management: AI-based programs
can control what we do on the Internet, and what
we send and receive in our e-mail at work thereby
preventing access to inappropriate web sites. Intel-
ligent agents using Data Mining with ANN will be
used more and more often to process information
in an automated and customized ways to ease in-
formation overload in order to help managers with
their decisions.

5. Production Management: AI software that
learned to breed factory schedules with the help of
Genetic Algorithms , generates far better schedules
than those that humans could produce.

6. Financial Management: Neural Network Mod-
eling attempts to predict stock values and make
portfolio decisions.AI methods are being used to
find undervalued stocks and predict when they will
become maximum price-appreciation targets.Even
if these AI systems were only a few percentage
points more accurate than their predecessors, be-
cause of the amounts of money involved, they
would be very profitable.

Success Stories

1. Predicting the IMKB 30 Index (4): The risky,
highly volatile and easily influenced nature of stock



markets, when combined with the human factor,
prevents making profitable and generalizable pre-
dictions.Two pre diction models have been tried.
In the first model, a backpropagation neural net-
work has been constructed to simulate the daily
market price changes. It has been observed that,
in IMKB 30 index, the closing prices followed an
almost random path, but useful predictions can be
made about the lowest and highest price changes.
The neural network model predicted the sign of
change in the highest daily price 77.8% of the time
correctly, where the baseline accuracy was around
51.5%. In the second model, market returns have
been quantized into a number of categorical val-
ues, and a pattern discovery algorithm has been
utilized to find out the useful patterns. statistical
evidence has been found indicating the existence
of temporal patterns in IMKB.

2. Feedforward and Recurrent Neural Net-
works and Genetic Programs for Stock Mar-
ket and Time Series Forecasting (5): Adding
recurrence to neural networks improves their time
series forecasts. Well chosen inputs such as a win-
dow of time delayed inputs,or intelligently prepro-
cessed inputs, are more important than recurrence.
Neural networks do well on moderately noisy and
chaotic time series, such as sunspot data. A sin-
gle neural network or genetic program generalizes
poorly on weekly stock market indices due to the
low signal to noise ratio. When the responses of
a number of networks are averaged, the result-
ing forecast shows substantial profits on historical
data.

3. Forecasting Financial Markets using Neural
Networks (6): This research examined the use
of neural networks as a forecasting tool. Specif-
ically a neural network’s ability to predict future
trends of Stock Market Indices is tested. Accu-
racy is compared against a traditional forecasting
method, multiple linear regression analysis. Fi-
nally, the probability of the model’s forecast be-
ing correct is calculated using conditional proba-
bilities.This research determines the feasibility and
practicality of using neural networks as a forecast-
ing tool for the individual investor. This research
validates the work of Gately and describes the de-
velopment of a neural network that achieved a 93.3
percent probability of predicting a market rise, and
an 88.07 percent probability of predicting a mar-
ket drop in the S&P500. It was concluded that
neural networks do have the capability to forecast
financial markets and, if properly trained, the in-
dividual investor could benefit from the use of this
forecasting tool.

4. A Concurrent Fuzzy-Neural Network Ap-
proach for Decision Support Systems (8): In
this paper the authors proposed a method to auto-
matically develop a decision support system using
a hybrid fuzzy clustering approach and an artificial
neural network working in a concurrent environ-
ment. The proposed method is very useful when
not much information about the output (decision
scores for given input values) is available. From the
empirical results obtained, the hybrid combination
of unsupervised and supervised learning seems to
work well.

5. Business Intelligence from Web usage Min-
ing (9): The rapid e-commerce growth has made
both business community and customers face a
new situation. Due to intense competition on one
hand and the customers option to choose from sev-
eral alternatives business community has realized
the necessity of intelligent marketing strategies and
relationship management. Web usage mining at-
tempts to discover useful knowledge from the sec-
ondary data obtained from the interactions of the
users with the Web. Web usage mining has be-
come very critical for effective Web site manage-
ment, creating adaptive Web sites, business and
support services, personalization, network traffic
flow analysis and so on.
Accurate Web usage information could help to at-
tract new customers, retain current customers, im-
prove cross marketing/sales, effectiveness of pro-
motional campaigns, tracking leaving customers
and find the most effective logical structure for
their Web space. User profiles could be built
by combining users navigation paths with other
data features, such as page viewing time, hyperlink
structure, and page content . When ever a visitor
access the server it leaves the IP, authenticated
user ID, time/date, request mode, status, bytes,
referrer, agent and so on. The available data fields
are specified by the HTTP protocol. In the case of
Web mining, data could be collected at the server
level, client level, proxy level or some consolidated
data. Pre-procesed and cleaned data could be used
for pattern discovery, pattern analysis, Web us-
age statistics and generating association/ sequen-
tial rules.An intelligent miner can be created to op-
timize the concurrent architecture of a fuzzy clus-
tering algorithm (to discover web data clusters)
and a fuzzy inference system to analyze the Web
site visitor trends. The clustered data can then be
used to analyze the trends using a Takagi-Sugeno
fuzzy inference system learned using a combina-
tion of evolutionary algorithm and neural network
learning. Empirical results clearly showed that the
proposed Web usage-mining framework is efficient.



6. Soft Computing Model for Intrusion detec-
tion system (10):Soft computing approaches like
fuzzy rule based classifiers , decision tress , ge-
netic algorithms can be used to model fast and ef-
ficient intrusion detection system.Empirical results
clearly prove their efficacy.

Why has it taken so long before these methods are visi-

ble in business applications?

There could be various explanations

1. It is just lately that affordable computers with suf-
ficient processing power have become available to
companies.

2. AI often competes with business methods that
have been quite successful and in use for very long
periods of time.

3. Many AI applications involve large investments of
money and failure can also be very costly.

4. New technologies seem to always have a threshold
for acceptance.

Future of AI in Business

Businesses should consider whether AI methods could
be used to gain a competitive advantage, and when
circumstances warrant invest seriously in AI. Today,
AI is not essential to business success. Yet AI can
eliminate certain menial or repetitive tasks. It also
promises to detect patterns that would not otherwise
be visible to the naked eye.AI applications will become
essential to many companies in different domains. AI
may not always be a solution for every company, but
failing to examine the possibility of utilizing AI could
be serious for a companys competitiveness in the near
future.

It is predicted that, in the 21st century (7), the fun-
damental source of wealth will be knowledge and com-
munication rather than natural resources and physical
labour. With the exponential growth of information
and complexity in this world, intelligent systems are
needed that could learn from data in a continuous, in-
cremental way, and grow as they operate, update their
knowledge and refine the model through interaction
with the environment. The intelligence of such sys-
tems could be further improved if the adaptation pro-
cess could learn from successes and mistakes and that
knowledge be applied to new problems. The hybrid
soft computing approach has many important practical
applications in science, technology, business and com-
mercial. Compared to the individual constituents (NN,

FIS, EC ans PR) hybrid soft computing frameworks
are relatively young. As the strengths and weakness of
different hybrid architectures are understood, it will be
possible to use them more efficiently to solve real world
problems.
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