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Abstract
Due to the rise and rapid growth of E-Commerce, use counter 
the credit card fraud effectively, it is necessary to of credit cards 
for online purchases has dramatically increased understand the 
technologies involved in detecting credit card and it caused an 
explosion in the credit card fraud. As credit card frauds and to 
identify various types of credit card frauds becomes the most 
popular mode of payment for both online as. There are multiple 
algorithms for credit card fraud well as regular purchase, cases 
of fraud associated with it are also detection. They are artificial 
neural-network models rising. In real life, fraudulent transactions 
are scattered with which are based upon artificial intelligence 
and machine genuine transactions and simple pattern matching 
techniques are learning approach, distributed data mining not 
often sufficient to detect those frauds accurately. Implementation 
of efficient fraud detection systems has thus systems, sequence 
alignment algorithm which is become imperative for all credit 
card issuing banks to minimize based upon the spending profile 
of the cardholder, their losses. Many modern techniques based on 
Artificial intelligent decision engines which is based on artificial 
Intelligence, Data mining, Fuzzy logic, Machine learning, 
intelligence, Meta learning Agents and Fuzzy based Sequence 
Alignment, Genetic Programming etc., has evolved in systems . 
The other technologies involved in credit card detecting various 
credit card fraudulent transactions. A clear fraud detection are 
Web Services-Based Collaborative Scheme understanding on all 
these approaches will certainly lead to an for Credit Card Fraud 
Detection in which participant banks can efficient credit card fraud 
detection system. This paper presents a share the knowledge about 
fraud patterns in a heterogeneous survey of various techniques 
used in credit card fraud detection and distributed environment 
to enhance their fraud detection mechanisms and evaluates each 
methodology based on certain design criteria.
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I. Introduction
Capability and reduce financial loss , Credit Card Fraud Detection 
with Artificial Immune System CARDWATCH: A Neural Network 
Based Database Mining Index Terms—Electronic Commerce, 
Credit card fraud, Artificial Intelligence, Artificial Neural 
Networks, Sequence System for Credit Card Fraud Detection 
which is bases Alignment, Machine Learning. upon data mining 
approach and neural network models, the Bayesian Belief 
Networks which is based upon I. INTRODUCTION artificial 
intelligence and reasoning under uncertainty will counter frauds 
in credit cards and also used in intrusion The Credit Card Is A 
Small Plastic Card Issued To Users As A detection case-based 
reasoning for credit card fraud System of Payment. It Allows Its 
Cardholder To Buy Goods detection Adaptive Fraud Detection 
which is based on And Services Based on The Cardholder's 
Promise To Pay For Data Mining and Knowledge Discovery , 
Real-time credit These Goods And Services. Credit Card Security 
Relies On card fraud using computational intelligence , and Credit 

The Physical Security of The Plastic Card As Well As The card 
fraud detection using self-organizing maps. Most of Privacy of 
The Credit Card Number. Globalization And the credit card fraud 
detection systems mentioned above are Increased Use of The 
Internet For Online Shopping Has based on artificial intelligence, 
Meta learning and pattern Resulted in A Considerable Proliferation 
of Credit Card matching. Transactions Throughout The World. 
Thus A Rapid Growth In This paper compares and analyzes some 
of the good The Number of Credit Card Transactions Has Led To 
A techniques that have been used in detecting credit card fraud. 
It Substantial Rise in Fraudulent Activities. Credit Card Fraud 
Is focuses on credit card fraud detection methods like Fusion of 
A Wide-Ranging Term For Theft And Fraud Committed Using 
Dempster Shafer and Bayesian learning A Credit Card As A 
Fraudulent Source Of Funds In A Given Hidden Markov Model , 
Artificial neural networks and Transaction. Credit Card Fraudsters 
Employ A Large Number Bayesian Learning approach ,BLAST 
and SSAHA Of Techniques To Commit Fraud. To Combat The 
Credit Card Hybridization, Fuzzy Darwinian System. Fraud 
Effectively, It Is Important To First Understand The Section II, 
gives an overview about those techniques. Section Mechanisms 
Of Identifying A Credit Card Fraud. Over The III, presents a 
comparative survey of those techniques and Years Credit Card 
Fraud Has Stabilized Much Due To section IV, summarizes the 
fraud detection techniques. Various Credit Card Fraud Detection 
And Prevention . A fusion approach using Dempster–Shafer theory 
and Mechanisms. Bayesian learning FDS of Dempster–Shafer 
theory and Bayesian learning II. RELATED WORKS Dempster–
Shafer theory and Bayesian learning is a hybrid approach for credit 
card fraud detection which Fraud detection involves monitoring 
the behavior of users in combines evidences from current as well 
as past behavior. order to estimate, detect, or avoid undesirable 
behavior. To Every cardholder has a certain type of shopping 
behavior, Related work on credit card fraud detection: credit card 
fraud detection has drawn a lot of research interest and a number 
of techniques, with special emphasis on data mining and neural 
network. Credit card fraud detection with a neural network they 
have built a detection system, which is trained on a large sample of 
labeled credit card account transactions. These transactions contain 
example fraud cases due to lost cards, stolen cards, application 
fraud, counterfeit fraud, mail-order fraud, and No Received Issue 
(NRI) fraud. Recently, syeda et al have used Parallel Granular 
Neural Networks (PGNNs) for improving the speed of data mining 
and knowledge discovery process in credit card fraud detection. A 
complete system had been implemented for this purpose. Stolfo et 
al. suggest a credit card fraud detection system using metalearning 
techniques to learn models of fraudulent credit card transactions. 
Metalearning is a general strategy that provides a means for 
combining and integrating a number of separately built classifiers 
or models. A metaclassifier is thus trained on the correction of 
the predictions of the base classifiers. The same group has also 
worked on a cost-based model for fraud and intrusion detection. 
They use java agents for metalearning, which is a distributed 
data mining system for credit card fraud detection. A number of 
important performance metrics like true positive-False positive 
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spread and accuracy have been defined by them.
Present CARDWATCH, a database mining system used for credit 
card fraud detection. The system, based on a neural learning module, 
provides an interface to a variety of commercial databases. Kim 
and kim have identified skewed distribution of data and mix of 
legitimate and fraudulent transactions and the two main reasons 
for the complexity of credit card fraud detection. Based on this 
observation, they use fraud density of real transaction data as a 
confidence value and generate the weighted fraud score to reduce 
the number of misdetections.
The application of distributed data mining in credit card fraud 
detection. Brause et al. have developed an approach that involves 
advanced data mining techniques and neural network algorithms 
to obtain high fraud coverage. Chiu and Tsai have proposed web 
services and data mining techniques to establish a collaborative 
scheme for fraud detection in the banking industry. With this 
scheme, participating banks share knowledge about the fraud 
patterns in a heterogeneous and distributed environment. To 
establish a smooth channel of data exchange, web services 
techniques such as SML, SOAP, and WSDL are used. Phua et 
al. have done an extensive survey of existing data-mining based 
FDSs and published a comprehensive report. Prodromidis and 
stol for use an agent-based approach with distributed learning 
for detecting frauds in credit card transactions. It is based on 
artificial intelligence and combines inductive learning algorithms 
and metalearning methods for achieving higher accuracy. the 
metaclasifier similar to in fraud detection problems. They consider 
naive Bayesian, C4.5, and Back propagation neural networks as 
the base classifiers. A metaclasifier is used to determine which 
classifier should be considered based on skewness of data. 
Although they do not directly use credit card fraud detection as the 
target application, their approach is quite generic. Vatsa et al have 
recently proposed a gtame-theoretic approach to credit card fraud 
detection. They model the interaction between an attacker and 
an FDS as a multistate game between two players, each trying to 
maximize payoff. The problem with most of the above-mentioned 
approaches is that they require labeled data for both genuine, as 
well as fraudulent transactions, to train the classifiers. Getting 
real-world fraud data is one of the biggest problems associated 
with credit card fraud dete3ction. Also, these approaches cannot 
detect new kinds of frauds for which labeled data is not available. 
In contrast, we present a Hidden Markov Model (HMM)-based 
credit card FDS, which does not require fraud signatures and yet 
is able to detect frauds by considering a cardholder’s spending 
habit. We model a credit card transaction processing sequence by 
the stochastic process of an HMM. The details of items purchased 
in individual transactions are usually not known to an FS running 
at the bank that issues credit cards to the cardholder. This can be 
represented as the underlying finite Markov chain, which is not 
observable. The transactions can only be observed through the 
other stochastic process that produces the sequence of the amount 
of money spent in each transaction. Hence, we feel that HMM is 
an ideal choice for addressing this problem. Another important 
advantage of the HMM-based approach is a drastic reduction in 
the number of false positives-transactions identified as malicious 
by an FDS although they are actually genuine. Since the number of 
genuine transactions is a few orders of magnitude higher than the 
number of malicious transactions, an FDS should be designed in 
such a way that the number of FP is as low as possible. Otherwise, 
due to the “base rate fallacy” effect, bank administrators may tend 
to ignore the alarms. To the best of our knowledge, there is no 
other published literature on the application of HMM for credit 

card fraud detection. 
HMM BACKGROUND: An HMM is a double embedded 
stochastic process with two hierarchy levels. It can be used to 
model much more complicated stochastic processes as compared 
to a traditional Markov model an HMM has a finite set of states 
governed by a set of transition probabilities. In a particular state, 
an outcome or observation can be generated according to an 
associated probability distribution. It is only the outcome and 
not state that is visible to an external observer.

II. HMM for Credit Card Fraud Detection
An FDS runs at  a credit card issuing bank. Each incoming 
transaction is submitted to the FDS for verification. FDS receives 
the card details and the value of purchase to verify whether the 
transaction is genuine or not. The types of goods that are bought 
in that transaction are not known to the FDS. It tries to find any 
anomaly in the transaction are not known to the FDS. It tries to 
fined any anomaly in the transaction based on the spending profile 
of the cardholder, shipping address, and billing address, etc. if 
the FDS confirms the transaction  to be malicious, it raises an 
alarm, and the issuing bank declines the transaction. The concerned 
cardholder may then be contacted and alerted about the possibility 
that the card is compromised.  

III. HMM Model for Credit Card Transaction
To map the credit card transaction processing operation in terms 
of an HMM, we start by first deciding the  observation symbols in 
our model. We quantize the purchase values x into M price ranges 
V1,V2……VM, forming  the observation symbols at the issuing 
bank. The actual price range for each symbol is configurable based 
on the spending habit of individual cardholders. These  price 
ranges can be determined dynamically by applying a clustering 
algorithm on the values of each cardholder’s  transactions.
The Artificial Neural Network (ANN) module is a VB standard 
module that takes care of the artificial neural network algorithm 
for classifying data based on their attributes. Given a dataset 
containing any number of data points, the algorithm separates 
the dataset into groups of similar data points. It takes as input 
the number of groups or clusters to separate a dataset into and 
a dataset containing the items to be clustered or separated into 
groups. Each data point in the dataset is assigned to the cluster 
and stored in the database. The card fraud alert was designed in 
a way that alerts are generated when the selected risk exceeds a 
threshold. By adjusting the threshold, the number of alerts was 
controlled. As the threshold is lowered, the number of alerts 
increases. Consideration was made so as to remove any resulting 
deviation from accurate and reliable result because at the extreme, 
if the threshold is reduced to zero then  every transaction will 
be alerted and although a 100% detection rate could be claimed 
there will also be an overwhelming number of false positives. The 
designed system supports several different types of alert and each 
has different priority levels of the four clusters used but two of the 
four clusters were adjusted to one. The levels used are low, medium 
and high-risk. By setting the thresholds for medium level alerts 
to the optimal value, it can then set thresholds for the high-risk 
level alerts to catch high-risk incidents and the  low-level alerts to 
seep up the low-risk ones. By differentiating alerts levels in this 
way, users can target resources and opt to be informed by email 
or SMS  of particular alert types and levels. The available alerts 
introduced are system, pattern and customer alerts. 
The risk engine generates system alerts and the  computation of 
the risk measures was based on the systems built in algorithms, 
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where each measure generates alerts so that the  bank can see 
immediately when the expected loss on an  account exceeds a 
threshold. With the pattern alerts, banks can set up patterns that 
experience has taught them are good  detectors of fraud or to 
capture short term situations such as transactions from a particular 
merchant. Patterns allow banks to use their specialist knowledge 
of their particular client-base, and further, variables derived from 
the raw transaction data such as rate of spend are also exposed as 
it was included in patterns. A separate risk threshold, that is, the 
customer risk, threshold was included so that customers can be sent 
an SMS message alerting them that their card has been used and 
detailing certain aspects of the transaction such as amount, time, 
merchant, etc. The customer only needs to reply to this message if 
they wish to confirm that  the transaction is fraudulent. A window 
in which a customer must respond is configurable. After this time 
the transaction is assumed to have been confirmed. The advantages 
to this designed system mechanism are for better detection, 
immediate feedback and improved system performance.
The principles of neural networking are motivated by the functions 
of the brain especially pattern recognition and associative memory. 
The neural network recognizes similar patterns, predicting future 
values or events based upon the associative memory of the patterns 
it was learned. The advantages neural networks offer over other 
techniques is that these models are able to learn from the past 
and thus, improve results as time passes. They can also extract 
rules and predict future activity based on the  current situation. 
By employing neural networks, effectively, banks can detect 
fraudulent use of a card, faster and more efficiently. The data 
used was a mixture of normal and fraudulent with an unknown 
mixing mechanism. CCF detection system detected most of the 
fraudulent transactions, but more importantly, the probability of 
detection, probability of  false positive was below 2 or 3 percent. 
The method was noted to be effective in detecting system with 
data from real banking environment.
The research presented the following  contributions to knowledge- 
the design of neural networks credit card fraud (CCF) detection 
model using four clusters; the  design of the CCF detection 
watch architecture  and the design of the CCF detection alert. An 
approach was used to developed the credit card fraud detect system 
that utilizes both conventional data mining and neural network 
approaches to achieve a synergy that better handles the Nigerian 
credit card fraud situation using the four clusters instead of two-stage 
model/clusters normally used in fraud detection algorithms. This 
reduced the classification of legitimate transactions as fraudulent, 
endured accurate and reliable result. The study reinforces the 
validity and efficiency of ANNs as a research tool and laid a solid 
groundwork for intelligent detection methodologies to be used in 
an operational fraud detection system.
The input database interface  provides a graphical user-friendly 
interface with possibility of importing necessary bank transaction 
data for credit card fraud from the database. In the output database 
interface, when a transaction data is checked, the software provides 
two ways of presenting detection results namely. With all details 
and without details. Detection with all details provides step-by-
step visualization of the checked transactions such as the cluster it 
belongs, the tables either suspect or legitimate. Detection without 
details option does not show certain details, e.g., clusters . it merely 
presents the result of the detection.
The database was meant to run at the background of the existing 
banking software and be getting its data from real-time banking 
transaction, checking whether the transaction is legitimate or 
fraudulent. The detection software is interfaced with the source 

data. Microsoft access was used to create and manage the database. 
Each of the data tables. Legitimate and fraudulent tables, is stored 
in a separate file. In the cluster name table, four cluster names 
were used. Since the binary classifiers used in most fraud detection 
software sometimes take legitimate transactions as fraudulent, 
the decision to use four cluster name is to eliminate the problem. 
The cluster name are low, high , risky and high risk. The cluster 
tables to be used can be from four to any number but not more 
than ten.
After each transaction, the data point entry and clusters made 
are processed by the SOMNN engine and sent into the database. 
This helps the detection engine to known when any data entry 
is legitimate or fraudulent, and the reason is given immediately 
after the alert. 
Artificial neural networks are massively parallel-distributed 
processor that has the natural propensity for storing experiential 
knowledge and making it available for use. The processes of ANN  
comprise three stages such as training, testing, and deployment. 
There are two types of NN  training methods- supervised and 
unsupervised methods. The unsupervised type was used in this 
study, neural networks are an extension of risk scoring techniques  
and are based on the statistical knowledge contained in extensive 
databases of historical transactions, and fraudulent ones in 
particular. These neural network models are basically trained by 
using examples of both legitimate and fraudulent transactions 
and are able to correlate and weigh various fraud indicators to 
the occurrence of fraud.
The self-organizing map is an unsupervised learning model that 
was introduced by kohonen. This network contains two layers 
of nodes – an input layer and a mapping layer in the shape of a 
two-dimensional grid. SOMNN component learning is a learning 
procedure  that divides a set of input patterns into clusters that 
are inherent to the  input data. The concept of fraud detection has 
been founded on data mining techniques such as association rules 
and classification. Research on fraud detection has been focused 
on pattern matching in which abnormal patterns are identified 
from the normally.
To map the credit card transaction processing operation in terms 
of an HMM, we start by first deciding the  observation symbols in 
our model. We quantize the purchase values x into M price ranges 
V1,V2……VM, forming  the observation symbols at the issuing 
bank. The actual price range for each symbol is configurable based 
on the spending habit of individual cardholders. These  price 
ranges can be determined dynamically by applying a clustering 
algorithm on the values of each cardholder’s  transactions.
The artificial neural network(ANN) module is a VB standard 
module that takes care of the artificial neural network algorithm 
for classifying data based on their attributes. Given a dataset 
containing any number of data points, the algorithm separates 
the dataset into groups of similar data points. It takes as input 
the number of groups or clusters to separate a dataset into and 
a dataset containing the items to be clustered or separated into 
groups. Each data point in the dataset is assigned to the cluster 
and stored in the database. The card fraud alert was designed in 
a way that alerts are generated when the selected risk exceeds a 
threshold. By adjusting the threshold, the number of alerts was 
controlled. As the threshold is lowered, the number of alerts 
increases. Consideration was made so as to remove any resulting 
deviation from accurate and reliable result because at the extreme, 
if the threshold is reduced to zero then  every transaction will 
be alerted and although a 100% detection rate could be claimed 
there will also be an overwhelming number of false positives. The 
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designed system supports several different types of alert and each 
has different priority levels of the four clusters used but two of the 
four clusters were adjusted to one. The levels used are low, medium 
and high-risk. By setting the thresholds for medium level alerts 
to the optimal value, it can then set thresholds for the high-risk 
level alerts to catch high-risk incidents and the  low-level alerts to 
seep up the low-risk ones. By differentiating alerts levels in this 
way, users can target resources and opt to be informed by email 
or SMS  of particular alert types and levels. The available alerts 
introduced are system, pattern and customer alerts. 
The risk engine generates system alerts and the  computation of 
the risk measures was based on the systems built in algorithms, 
where each measure generates alerts so that the  bank can see 
immediately when the expected loss on an  account exceeds a 
threshold. With the pattern alerts, banks can set up patterns that 
experience has taught them are good  detectors of fraud or to 
capture short term situations such as transactions from a particular 
merchant. Patterns allow banks to use their specialist knowledge 
of their particular client-base, and further, variables derived from 
the raw transaction data such as rate of spend are also exposed as 
it was included in patterns. A separate risk threshold, that is, the 
customer risk, threshold was included so that customers can be sent 
an SMS message alerting them that their card has been used and 
detailing certain aspects of the transaction such as amount, time, 
merchant, etc. The customer only needs to reply to this message if 
they wish to confirm that the transaction is fraudulent. A window 
in which a customer must respond is configurable. After this time 
the transaction is assumed to have been confirmed. The advantages 
to this designed system mechanism are for better detection, 
immediate feedback and improved system performance.
The principles of neural networking are motivated by the functions 
of the brain especially pattern recognition and associative memory. 
The neural network recognizes similar patterns, predicting future 
values or events based upon the associative memory of the patterns 
it was learned. The advantages neural networks offer over other 
techniques is that these models are able to learn from the past 
and thus, improve results as time passes. They can also extract 
rules and predict future activity based on the  current situation. 
By employing neural networks, effectively, banks can detect 
fraudulent use of a card, faster and more efficiently.The data 
used was a mixture of normal and fraudulent with an unknown 
mixing mechanism. CCF detection system detected most of the 
fraudulent transactions, but more importantly, the probability of 
detection, probability of  false positive was below 2 or 3 percent. 
The method was noted to be effective in detecting system with 
data from real banking environment.
The research presented the following  contributions to knowledge- 
the design of neural networks Credit Card Fraud (CCF) detection 
model using four clusters; the  design of the CCF detection 
watch architecture  and the design of the CCF detection alert. An 
approach was used to developed the credit card fraud detect system 
that utilizes both conventional data mining and neural network 
approaches to achieve a synergy that better handles the Nigerian 
credit card fraud situation using the four clusters instead of two-stage 
model/clusters normally used in fraud detection algorithms. This 
reduced the classification of legitimate transactions as fraudulent, 
endured accurate and reliable result. The study reinforces the 
validity and efficiency of ANNs as a research tool and laid a solid 
groundwork for intelligent detection methodologies to be used in 
an operational fraud detection system.
The input database interface  provides a graphical user-friendly 
interface with possibility of importing necessary bank transaction 

data for credit card fraud from the database. In the output database 
interface, when a transaction data is checked, the software provides 
two ways of presenting detection results namely. With all details 
and without details. Detection with all details provides step-by-
step visualization of the checked transactions such as the cluster it 
belongs, the tables either suspect or legitimate. Detection without 
details option does not show certain details, e.g., clusters . it merely 
presents the result of the detection.
The database was meant to run at the background of the existing 
banking software and be getting its data from real-time banking 
transaction, checking whether the transaction is legitimate or 
fraudulent. The detection software is interfaced with the source 
data. Microsoft access was used to create and manage the database. 
Each of the data tables. Legitimate and fraudulent tables, is stored 
in a separate file. In the cluster name table, four cluster names 
were used. Since the binary classifiers used in most fraud detection 
software sometimes take legitimate transactions as fraudulent, 
the decision to use four cluster name is to eliminate the problem. 
The cluster name are low, high , risky and high risk. The cluster 
tables to be used can be from four to any number but not more 
than ten.
each transaction, the data point entry and clusters made are 
processed by the SOMNN engine and sent into the database. 
This helps the detection engine to known when any data entry 
is legitimate or fraudulent, and the reason is given immediately 
after the alert. 
Artificial neural networks are massively parallel-distributed 
processor that has the natural propensity for storing experiential 
knowledge and making it available for use. The processes of ANN  
comprise three stages such as training, testing, and deployment. 
There are two types of NN  training methods- supervised and 
unsupervised methods. The unsupervised type was used in this 
study, neural networks are an extension of risk scoring techniques  
and are based on the statistical knowledge contained in extensive 
databases of historical transactions, and fraudulent ones in 
particular. These neural network models are basically trained by 
using examples of both legitimate and fraudulent transactions 
and are able to correlate and weigh various fraud indicators to 
the occurrence of fraud.
The self-organizing map is an unsupervised learning model that 
was introduced by kohonen. This network contains two layers 
of nodes – an input layer and a mapping layer in the shape of a 
two-dimensional grid. SOMNN component learning is a learning 
procedure  that divides a set of input patterns into clusters that 
are inherent to the  input data. The concept of fraud detection has 
been founded on data mining techniques such as association rules 
and classification. Research on fraud detection has been focused 
on pattern matching in which abnormal patterns are identified 
from the normally.

IV. Dynamic Generation of Observation Symbols
For each cardholder, we train and maintain an HMM. To find the 
observation symbols corresponding to individual cardholder’s 
transactions dynamically, we run a clustering algorithm on past 
transactions. Normally, the transactions that are  stored in the 
issuing bank’s database contain many attributes. For our work, we 
consider only the amount that the cardholder spent in transactions. 
Although varies clustering techniques could be used, we use 
K-means clustering algorithm to determine the clusters. K-means 
is an unsupervised learning algorithm for grouping a given set of 
data based on the similarity in their attributer values. Each group 
formed in the process is called a cluster. The number of clusters K 
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is fixed a priori. The grouping is performed  minimizing the sum 
of  squares of distances between each data point and the centroid 
of the cluster to which it belongs.
The transaction amount mix, as well as the number of fraudulent 
transactions intermixed with a sequence of genuine transactions’ 
transaction amount mix is captured by the cardholder’s  profile. 
We consider four profiles. One of them is the mixed profile, which 
means that spending profile is not considered.

V. Conclusions
Credit card fraud detection system is an utmost requirement for 
any card issuing bank. Credit card fraud detection has drawn quite 
a lot of interest from the research community and a number of 
techniques have been proposed to counter credit fraud the fuzzy 
Darwinian fraud detection systems improve the system, accuracy. 
Since the fraud detection rate of fuzzy Darwinian fraud detection 
systems in detecting fraudulent  transactions. The neural network 
based CARD WATCH shows good accuracy in fraud detection 
and processing speed  is also high, but it is limited to one-network 
per customer. The fraud detection rate of hidden Markov model 
is very low compare to other methods. The hybridized algorithm 
named BLAH-FDS identifier and detects fraudulent transactions 
using sequence alignment tool. The processing speed of BLAST-
SSAHA is fast enough to enable on-line detection of credit card 
fraud. BLAH-FDS can be effectively used to counter frauds in 
other domains such as telecommunication and banking  fraud 
detection. The ANN and BNN are used to detect cellular phone 
fraud, Network  Intrusion.
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