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Abstract

Objective

In banking, customer management and validation are crucial to maintain financial
security and organizational stability. A fundamental challenge in this area is the
identification of appropriate indicators for validating and ranking customers. Because
these customers generally have limited access to financial and credit information and
cannot provide guarantors or good credit records, it is very challenging to determine
correct and reliable indicators. Also, to score customers, there is a need to determine an
appropriate and fair scoring system. This system should be able to place customers in
different categories by considering credit and behavioral criteria and assigning them
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appropriate points based on their performance. In addition, there is a need to develop
methods for evaluating and monitoring customers over time. This research aims to
identify the indicators of validation and ranking of customers in micro-lending in Iran’s
Middle East Bank.

Methods

This research is applied-contextual in terms of purpose and exploratory in terms of
method. The statistical population of this research includes all retail banking clients of
Digital Middle East Bank who seek low-interest loans at an annual rate of 2%, with a
penalty rate of 6%. Statistical methods in this study were carried out in two phases:
descriptive and inferential statistics. In the descriptive statistics section, various
personality factors including age, gender, education, occupation, current debt status
within the banking system, bounced checks history, money laundering records, bank
account balance, transaction history, geographic location (residence and workplace),
mobile phone model and operating system, as well as credit rating obtained from Iran's
credit rating consulting company, were analyzed and presented using tables and graphs.
Naive Bayes, Meta, Attribute Selected Classifier, and j48 algorithms were implemented
and WEKA software was used to classify criteria and create patterns. Also, to evaluate
the validation model and ranking of customers of unsupported microlending, the T-test
was used at the significance level of 0.25.

Results

The findings indicate that when assessing a loan application, the following indicators
should be considered to determine the applicant's ability to repay the loan or provide
suitable collateral. Applicants demonstrating most or all of the following indicators are
more likely to meet loan repayment requirements or offer adequate collateral: First, the
person's previous loans have been settled 30 days and 60 days after the loan maturity date
in the granting bank. Second, the person's previous loans have been settled in other banks.
Third, the higher the requested loan amount, the better. Fourth, the person's age is above
middle age. Fifth, the person's degree is not a bachelor's degree, diploma, or sub-diploma.
Sixth, the person's score is above 40. Seventh, the operating system of the person's phone
is not Android. Eighth, the person's phone model is not SAMSUNG or XIAOMI. Ninth,
if the investigations related to the person's money laundering status are negative, then
preferably, and if necessary, the loan of that person can be approved.

Conclusion

In this approach (unsupported micro-lending), banks should extend loans to individuals
only after acquiring comprehensive knowledge about them before initiating any new
credit arrangement. It is vital to gather the required data and ensure their creditworthiness
and positive reputation. Banks need to obtain reliable and detailed information about
borrowers, as extending facilities for maximum profitability also exposes the bank to
associated risks.
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1. Naive Bayes
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=== Stratified cross-validation ===
=== SUNBATY ===

Correctly Classified Inatances 24737 58.2754 %

Incorrectly Classified Instances 1487 1.7246 %

Kappa statistic 0.5372

Mean absolute error 0.022%

ROOT mean sguar 0.1158

Relative absolute €4.9E7€ %

Root relative squa error 87.2044 %

Total Number of Instances 86224

=== Detailed Accuracy By Class ===
TF Rate FP Rate PFrecision Recall F-Measure MCC ROC Area Class
0.990 422 0.982 0.9%0 0.991 0.538 0.974 =-0.135164
0.578 0.01 0.517 57 0. 0.538 7.358353

Weighted RAvg. 0.%83 0.415 0.984 0.983 0.583 0.538 0.%93

=== Confusion Matrix ===

a b <-- clasaified as
23843 8341 a = =0.135164
€53 894 | b = 7,398353
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J458 pruned tree

kbad a=z=
bad a=

vaziate bedehi 30 ro=z
wvaziate bedehi 30 roz

Humber of Leaves

Size of the tree

Tims taken to build model:

sar resid <= &
sar resid > —-0.0964

1.0% seconds

0.096467: —-0.135164 (55429.0/7752.0)
a7

T7.398353 (755.0)

=== Stratified cross-—-validation =—=
=== Summary ===
Correctly Classified Instances 855472 499.1279 %
Incorrectly Classified Instances 752 0.8721 %
Kappa statistic 0.674%
Mean absolute error 0.0173
Root mean sguared srror 0.093
EBelative absclute £rror 49.0481
Root relative sguared error T0.0453 ¥
Total Humber of Instances 86224
=== Detailed Rccuracy By Class ===
TP Rate FP Rate FPrecision BRecall F-Measure MCC ROC Area EPRC Area Class
1.000 0.488 0.991 1.000 0.99¢ 0.714 0.744 0.951 -0.135164
0.514 0.000 1.000 0.514 0.67% 0.714 0.744 0.530 7.398353
Weighted Avg. 0.951 0.477 0.991 0.991 0.950 0.714 0.744 0.982
=== Confusion Matrix ===
a b <-- classified as
34677 0 a = -0.13518d
752 795 | b = 7.398353
: - < e -
J48M)3$Jl = Y S
vaziate bedehi 30 roz bad az sar resid
«=-0.096467 »-0.096457

-0.135164 (85429.0/752.0)

7.398353 (795.0)
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Correctly Classified Instances 85472 99.1279 %
Incorrectly Classified Instances 752 0.8721 %
Kappa statistic 0.6749

Mean absolute error 0.0173

Root mean squared error 0.093

Relative abscluts srror 49.046 %

Root relative sguared error 70.0445 %

Total Number of Instances g6224

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area Class

1.000 0.486 0.951 1.000 0.93¢ 0.714 0.750 0.951 -0.1351¢64

0.514 0.000 1.000 0.514 0.679 0.714 0.750 0.530 7.393353
Weighted Avg. 0.991 0.477 0.951 0.991 0.930 0.714 0.750 0.983

=== Confusion Matrix ===

a b <-- classified as
84677 (] a = -0.135164
752 795 | b = 7.358353
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Initial starting points (random):

Cluster 0: mard,-0.154021,' 30,000,000 ',' 30,000,000 ',' 30,000,000 ', -0.134541,'foghe
diplom','’karmand ','omdeforoshi va khorde foroshi',tehran, ANDROID PHONE,XIAOMI,-
0.05414,0.108267,-0.449171,-0.096467,0,-0.135164

Cluster 1: mard,-0.391612,' 2,000,000 ',' 2,000,000 ',' 10,000,000 ',SETTLED,'6/5/2022
20:05','7/5/2022 0:00',-0.590955,'karshenasi arshad','’karmand ','tolide kala be joz tala va
gavaher',tehran,]IOS_PHONE,APPLE,-0.05414,0.108267,-0.449171,-0.096467,0,-0.135164
Missing values globally replaced with mean/mode

Final cluster centroids:

KMians o4 ;951 b axdllas 390 Joo (gaadnigs .0 JSWG
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Canopy clustering

Number of canopies (cluster centers) found: 2

T2 radius: 1.979

T1 radius: 2.474

Cluster 0: mard,-0.732308,' 10,000,000 ',' 10,000,000 ',' 130,000,000 ', ,-0.363363,'
diplom','karmand ','omdeforoshi va khorde

foroshi',tehran, ANDROID PHONE,SAMSUNG,-0.05414,0.108267,-0.449171,-
0.096467,0,-0.135164,{53} <0>

Cluster 1: zan,0.321162,' 5,000,000 ',' 100,000,000 ',' 1,132,000,000
'"SETTLED,'8/17/2022 10:53','6/4/2022 0:00',1.458095,'karshenasi arshad','’karmand
bakhshe khososi','’khadamate omomi va herfeii',tehran,IOS _PHONE,APPLE.-
0.05414,0.108267,-0.449171,-0.096467,0,-0.135164,{44} <1>

Time taken to build model (full training data) : 3.34 seconds

=== Model and evaluation on training set ===

Clustered Instances

071365 ( 83%)

1 14859 (17%)
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