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1. Neural Network
2. Bayesian Network
3. Decision Tree

4. Confusion Matrix
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1. Data Profiling
2. Advanced Analytical Model

3. Rank scoring
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Algorithm FSH (feature selection with Hausdroff distance)
Variables in data;

S =set of all input variables =

(1) Seti=1; while i<k+1, do

(a) Calculate for.

(b)i=i+1.

(c) Goto 1(a).

(2) Sort in ascending order,

with the corresponding features ().

(3) Set j=k; until stoping criterion is met, do
(@)S=S+

(b) Induce DM model with input S.

(c) Evaluate quality DM model.

(d)j=j-1

(e) Goto 3(a).

(4) Return final set of features.
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Assume that there are two output classes, fraud and legal. Given an instance 1= (x;,

X3 .o Xp) With 4y, Az, .4, attributes. Maximise the probability of the two classes
based on Bayes theorem using,
P{X/fraud)P(fraud)
e T )
X/legal)P(legal)
Pliegal/ x) = P/ tegal)Pliegal)
. P(X)

and

Plfraud) = ?

where siis the ber of training les of class fraud and s is the total number

of training examples,

In order to reduce the computation in evaluating P(X'/fraud), the naive assumption
of no dependent relationships among the attributes is made. Thus,
P(X /fraud) = T ] P(x:/fraud)

k=l
The probabilities P(xi/fraud), P(x:/fraud)..., P(x:/fraud) can be estimated from
training examples using,
P(x;{ﬁ'aud):%

where s is the number of training examples of class fraud having the value xx for
Ax, and s is the number of training examples belonging to class fraud.

For P(X/legal), the computation is the same as Step 3.

Only P(X/fraud)P(fraud)and P(X/legal)P(legal) need to be maximised as P(X)
is constant for the two classes. Therefore, the classifier will predict that X belongs to
a class which has the highest posterior probability, conditioned on .X. That is,
P(fraud/.¥ )P(fraud) > P(legal/.X }P(legal) or vice versa.

(1999, p82-89) Witten and Frank , (2006, p296-299) Han and Kamber.: 2o A
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Description

Assume that there are two output classes, fraud and legal. The tree starts as a single
node N representing the training examples. If the examples’ class is all fraud, then
the node becomes a leaf and is labelled as fraud. The same is true if class is all legal.
If the examples are not of the same class, information gain measure points out the
attribute with the highest gain { to separate the examples into individual classes. The
expected information needed to classify a given example 1is,

I{fraud_examples, legal exanples)
__( Number of fraud exanples Number_of fraud examples |
{ Number_of_examples ]lo { Number_of examples ]

Nl.mber_of__legal_emmples]lc Nmber_of_lega.l_exanples]
Number of examples | £  Number of examples

The entropy. or expected mnformation based on the partitioning mnto subsets by test
attnbute E,

[ Number_of test_attribute_fraud_values ]+
Number_of examples
E(4)=3"{| ( Number_of test attribute legal values
[ Number_of_examples ]
[I(test_attribute_fraud_values, test_attribute_legal values)

The smaller the entropy value, the greater the punty of the subset partitions.
The expected reduction in entropy caused by knowing the test attnbute A 1s,
Gain(A) =I-E(d)
The attribute with the highest gain is the test attribute.
A branch 15 created for each known value of the test atmbute, and the examples are
partitioned accordingly. The algorithm uses the same process iteratively to form a
decision tree for the examples at each parttion. Once an attibute has occurred at a
node, it need not be considered m any of the node’s descendents.
The iterative partitioning stops only when one of the following conditions is true:
(a) All examples for a given node belong to the same class, or
(b) There are no remaiming attnbutes on wiich examples can be further
partitioned. If this is the case, a leaf is created with the majority class in
examples.
(c) There are no examples for the branch the known value in the test attnbute, If
this is the case, a leaf is created with the majority class in examples.

Han and Kamber (2006, p248-293).: zs0 A
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Assume that there are two output classes, fraud and legal Imnalise weights in the
network to small random manbers between 0 and 1. Present an N dimensional

example X to the mput layer, including an extra mput of -1 for the threshold

Each Tdden neuron s net mputs is determined by,
et} = 3w,
where w15 the weight of the comnection from wmit i in the tput layer to umt § i the
hidden layer, x, is the output value of unit i from input layer
Each hidden newron’s outputs is determined by applying logistic function on net
input,
1
1+e™

where it maps a large input domain onto a smaller range of Oto 1.

¥,

The output neuron's {one output neuron for two classes) net mput is determined by,
et =3,
where v is the weight of the comection from wnit j in the hidden layer to the output
neuron, v, is the output value of unit § from hidden layer.
The output neuron's (one output newon for two classes) output is determined by
applying logistic function on net input.

1

. s
1+

The eror, or learing signal for the output newron is,

i =2d, -0 )ol~0,)

where o, is the actual output and d, is the desired output. o,(1- g, }is the derrvative
of the logistic function

The error. or leaming signal, for the hidden neurons are,

w =y, t-y)

where v is the weight of the comnection from the output newron to unit j in the

hidden layer. 1;"is th emor of the output neuron.

The weights in the output layer are updated with,
v,(t+1)=v,()+cild o o l-0 )y (1)

The weights in the lidden layer are updated with,
w,(t+1)= w, ()il Iy, 0=y (e}

(a) a prespecified mmmber of epochs has expired, or
B)E+E+Y (" fin the previows epoch is smaller than the prespecified
threshold. E 1 the error of each epoch.

.Han and Kamber (2006, p305-310) , Smith (1999, p45-51) :e;QA
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