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Statistical Approaches

Artificial Intelligence Approaches

e Logistic Regression [3,4,5,21]

o Discriminant Analysis[3,4,5,21]

o K-Nearest Neighbours[3]

® Probit Analysis[4]

® (lassification And Regression Tree[6]

e Artificial Neural Network [4,5,11,22]
e  Genetic Algorithm [12,13]

e  Support Vector Machine [3,12]
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Step 3.1: Splitting the data for the purpose of
training and validating the model

\ 4
Step 3.2: Selecting features using Simple Filter
Approach

e Applying t-test on data set

oPlotting CDF curve of p-values related to the
features

eSelecting features by examination of CDF curve

A4

Step 3.3: Applying Forward Sequential
Feature Selection
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Determination of input(s) and output(s)

v

Normalizing

v

Applying the feature selection algorithm

v

Dividing Dataset Into Training and Test
subsets

v

Using different ANN architecture to
estimate relation between inputs and output

v

Labeling the results by different trust levels
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Step 4. 1: Define the percentage of data allocated for the

training set and validation set over the available data set

\ 4

Step 4.2 :

oFind the Ratio of Good Credits over the Total number of
observations in the data set

oFind the Ratio of Bad Credits over the Total number of
observations in the data set

Step 4.3:

oFind the Number of Good and Bad Credits needed for the
Training set

oFind the Number of Good and Bad Credits needed for the
Validation set

Step 4.4: Select randomly the number of observations needed
for both training and validation set from the available data set
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R:(m Variable Description
1 Duration Duration in month
5 Employment State 1 : unemployed; State 2 : x< 1 year; State 3 : 1 <x <4 years; State 4 : 4<x <7 years; State 5 : x>7
years
3 Credit histor State 1: no credits taken; State 2: all credits paid back duly; State 3: existing credit paid back duly till now;
Y State 4: delay in paying off in the past; State 5: critical account
4 Credit amount The amount of requested credit
. State 1: x<0 DM; State 2:0<x<200 DM; state 3: x>200 DM/ salary assignment for at least 1 year; state 4:
5 Checking status .
no checking account.
. State 1 : x < 100 DM; State 2:100 <x < 500 DM; State 3: 500 < x < 1000 DM; State 4 : x>1000 DM;
6 Saving status .
State 5:unknown/ no savings account
7 Property State 1 : real estate; State 2 : if not State 1 : building society savings agreement/life insurance; State 3 : if
Magnitude not State 1/ State 2 : car or other; State 4 : unknown / no property
8 Instal!ment Installment rate in percentage of disposable income
commitment
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MLP Model Number Learning Method Number of neurons in hidden layer Transfer Function MAPE
1 LM 64,76,93 Log-sigmoid 0.18
2 SCG 35,89 Log-sigmoid 0.175
3 RP 1 Log-sigmoid 0.175
4 0SS 4 Log-sigmoid 0.16
5 GDX 74 Log-sigmoid 0.19
6 GDA 12 Log-sigmoid 0.185
7 CGB 67 Log-sigmoid 0.155
8 BR 37,58 Log-sigmoid 0.17
9 BFG 5 Log-sigmoid 0.165
10 LM 15 Tan- sigmoid 0.15
11 SCG 45 Tan- sigmoid 0.17
12 RP 2 Tan- sigmoid 0.16
13 OSs 31 Tan- sigmoid 0.165
14 GDX 23 Tan- sigmoid 0.165
15 GDA 15,77 Tan- sigmoid 0.185
16 CGB 61 Tan- sigmoid 0.165
17 BR 31,47 Tan- sigmoid 0.17
18 BFG 2 Tan- sigmoid 0.16

Syl el g (e Sloie] ol (Byre (¥ Jgaa

Trust-based Score Scale Semantics of Trust Level Credit Score Value
Level 0 Very Weak (VW) x=1.13
Level 1 Weak (W) 1.13<x<1.33
Level 2 Medium (M) 1.33<x<1.53
Level 3 Medium High (MH) 1.53<x<1.73
Level 4 High (H) 1.73<x<1.93
Level 5 Very High (VH) 1.93<x<2.13

Slais] b S5 &y Condd 09,5 gl 10 Jgos

Very High High Medium High Medium Other
GOOD 18 29 9 4 8
PERCENTAGE 26.5 42.6 13.2 5.9 11.8
Very Weak Weak Medium Medium High Other
BAD 0 8 14 4 6
PERCENTAGE 0 25 43.8 12.5 18.8
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MaxT = 5, MinT = 0, MaxC = 2.12, MinC = 1.13,
T=5-0=5,S=2.12-113=099 = 1

1
B(i) = 1.13 +i*(§) fori=0,1,...,5

B(0)=1.13

B(1) = 1.13 + (1)(0.2) = 1.33
B(2) = 1.13 +(2)(0.2) = 1.53
B(3) = 1.13 +(3)(0.2) = 1.73
B(4) = 1.13 + (4)(0.2) = 1.93
B(5) = 1.13 +(5)(0.2) = 2.13
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1- Fisher
2- Dunham
3- Durand
4- Logistic Regressions (LR)
5- Discriminant Analysis (DA)
6- K-Nearest Neighbour (KNN)
7- Probit Analysis (PA)
8- Classification And Regression Tree (CART)
9- Multivariate Adaptive Regression Splines (MARS)
10- Artificial Neural Network (ANN)
11- Genetic Algorithm (GA)
12- Support Vector Mashine (SVM)
13- Back-Propagation
14- Feed-Forward
15- Reputation
16- Trusting Agent
17- Trusted Agent
18- Cumulative Distribution Function
19- Forward Sequential Feature Selection
20- MisClassification Error
21- Quadratic Discriminant Analysis
22- 10-fold Cross-Validation
23- Cross-Validation MisClassification Error
24- Multi-Layer Perceptron
25- Mean Absolute Percentage Error




