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Abstract

Global competition, dynamic markets, and rapidly shrinking
innovation and technology cycles, all have imposed significant
challenges on the financial, banking, and insurance Industries and the
need to data analysis for improving decision-making processes in these
organizations has become increasingly important. In this regard, the data
stored in the databases of these organizations are considered as valuable
sources of information and knowledge needed for organizational
decisions. In the present research, the researchers focus on the common
customers of the bank and insurance industry. The purpose is to provide a
methodology to predict the performance of new customers based on the
behavior of previous customers. To this end, a hybrid model based on
support vector machine and genetic algorithm is used. The support vector
machine is responsible for modeling the relationship between customer
performance and their identity information and the genetic algorithm is
responsible for tuning and optimizing the parameters of the support
vector machine. The results obtained from customer classification using
the proposed model in this research led to customer classification with a
high accuracy of 99%.
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1. Introduction

In this research, the researchers aim to present an efficient model
based on support vector machine and genetic algorithm for classifying
and predicting the performance of new common customers of banking
and insurance industry. The purpose of this research is to enable
investment holdings that are common

shareholders of banks and insurance companies to achieve the highest
level of customization in decision making for customers and adopt
diverse and efficient decisions in accordance with their customers'
characteristics and strengthen interactions with customers, better meet
customer needs and improve customer satisfaction and loyalty.
Accordingly, these holdings can achieve significant results in each of the
above-mentioned areas by strengthening databases, communication links
of information companies and increasing accuracy in entering and
registering initial information and relying on machine learning methods.
2. Literature Review

Among the studies that have been conducted in recent years in the
field of banking industry customer classification, the study of Jamshidi
et.al. (2019) is included. They presented a multi-objective approach
based on adaptive neuro-diffusion inference system for detecting bank
money laundering and currency exchange. Magomedov et al. (2018),
Dorofeev et al. (2018) and Plaksiy et al. (2018) have used machine
learning methods based on artificial intelligence to design and monitor
anti-money laundering systems. Leite et al. (2019) and Tiwari et al.
(2020) have compiled a rich collection of researches based on machine
learning and artificial intelligence to deal with money laundering and
other banking crimes in their review papers.
3. Methodology

In this study, the researchers aim to model the classification of
common customers of banking and insurance industry using a hybrid
method based on support vector machine network and optimization using
genetic algorithm. For this purpose, first the independent and dependent
variables are determined. In this regard, the identity information of
customers is defined as the independent variables and the class that each
customer is placed in as the dependent variable. In the next step, the
customer set is divided into two groups of training and testing data. The
data is randomly divided into two groups of training and testing, such
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that 90 percent of the data is used in the training phase and the rest in the
testing phase.
4. Result

The criteria of accuracy, recall and precision are used to evaluate the
methods of predicting the class of common insurance and bank
customers in this research. The most important criterion for determining
the efficiency of classification techniques is the Accuracy criterion. This
measure calculates the overall accuracy of a classifier. It indicates the
fact that the designed classifier has correctly classified what percentage
of the entire set of test records. The results obtained in this research show
that the support vector machine set by the genetic algorithm for customer
classification has correctly recognized 99.98% of the test data.
Considering the desired amount of the three criteria of accuracy, recall
and precision of this combined method, it is found that this method is
able to efficiently classify common bank and insurance customers.
5. Discussion

In this research, the researchers implemented a support vector
machine for classifying common customers of banking and insurance and
examined the obtained results. After going through the training process
and obtaining the optimal parameters of the support vector machines
using the genetic algorithm, the performance of this method was
evaluated in the testing phase with 6060 customers whose information
was not given to the support vector machines in the training phase. The
comparison of the output of the support vector machine network with the
actual class of customers indicates the appropriate fit of the outputs
obtained from the support vector machine network with the real data.
Based on the results obtained, the classification error of the proposed
model is 0.0003. These results mean that the accuracy of the performance
of the support vector machine is about 99.97 percent, which can be
considered as an acceptable accuracy. Nowadays, in most organizations,
data is rapidly being collected and stored. However, it can be argued that
despite the existence of a large volume of data, organizations generally
face a lack of knowledge in decision-making. Although using various
conventional reporting tools, information can be provided to users so that
they can draw conclusions about the data and the logical relationships
between them, when a huge volume of data is involved, even experienced
and professional users cannot detect useful patterns in the abundance of
data. Nowadays, machine learning techniques have been considered to
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meet the needs of various organizations and companies in discovering
knowledge from a large volume of data. Data mining is the process of
extracting information and knowledge and discovering hidden patterns
from a very large database. Telecommunication companies, banks,
insurance companies, advertising companies and all companies that have
large databases can use data mining to improve their decision-making
processes. Data mining causes organizations to reach higher levels of
knowledge and unknown patterns from the data level. The extracted
patterns can be a relationship between the features and characteristics of
the system such as the type of demand and the type of customer, future
predictions based on the system characteristics, rules (if-then) between
the system variables, classifications and clustering of objects and records
similar to each other in a system, and the like.
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Figure 3: Overview of the evolutionary process in the genetic algorithm after
reproduction, crossover and mutation

Mos ploxil gl fml 030 0500 gy 2 2l QLT Canlow (sl BaiS ol Lo
e g5 SISy gl Slas 31 o3litul b b e S Ul plly 1t (bl
ot Sbos )3 9500 bl pojsesS 3 d925e e yile Ll o sy 2 38 e Slibes
Mg Sy o on (Solad i Wly pyiges)S () e il Gl 5)9e Wiy bl )
DyS o)l e 3y90 g poigeg)S slayy polie (pastie i 5 b g o9 o0
2 yg N1 g by 11 Cymile 1 (o (oS 5 S I 03] U (4l pidie gy b
HLWvej;

orl 3«55 iyl g ey Yy lauile 3590 5> ol )] Glusg 4 axgi b
b ilwdige 9 oleidy by claomile & Gt (S5 by SOl e W sy



OY-Av. 0.2V £+ L —TA ol ¢ Y olowd c YA 2490 B9 038 S o
I

foled (silode |y dowy 5 (Sl Canito S e (b jitie (il S pi)sN 5l 0olital
e CleMbl (3 () )3 29 0 asuie dtunly g Jiwe (sl i bl polaie (ol sl
Olgie 4 ol 5,8 )15 Gl )3 (spuie p o Gl g Jite gl plgie Cov o yide
o3l g ybjeel (slmodly dtwd ¢ 4y byt degesme dm dlsye 4D g o iy diunly e
Sppe & ilejl g i9el 09,5 93 4 laodld (GAbprnds LNigd e (sl ialel sl
Bl g oigel 5B 50 Waodls jl aoyd Ar &S Spgo ol 4 905 0 Syge dlas
sy 5 5 4 o]

31 (S o) sl eyl lasidy I olapile 1> (caidtnod 5,Sloe 4] 4 d g5 L
G5 ol 0,5 )8 ekl 3590 LIS slajiell dsgeome b bty Sy omdle o L
Slasle bty )y claewdle gy wdats BB ool

(C) s oy @

(€) Sy S sllas @

(8) sl 35 s 5 o as S gl @

S eslasel b= plutdy Sy crdle lp plojen 5 20l Coge 4 G layall
slhad o3 i ppNl 53 Gy o el odd (23 Ghjle liee 298 o0 el — S o ysN]
b srnaib JS
sl

9 U9y ek (L85 )13 Cou 390 i dinb ookt Jae (8 slagisu
9 ML Canio Stde Gl (M 9 b)) shp Oldin ) 9 S Csl
P9y Silwosly & Juad cpl > D 03l Zpd 4o jobay S plpde (55 el dew
Cnl sl oad wdly (85 3 wyp g Cou 290 Jpadl 4 S S 3 oS ooleidn
Oty ol oadoloiuiy condaiz S L5 5> s pl sl o5 (Slalllas 3)90 @ d2gi L ()
ol 0ads Balaio Gluwwho cpl jlodds 1 leMbl oyl i b 55 b yiiie 55l g 550 Jolse
Ol e 5 Sos sas L 5 (Hga OleMb!

5 SISk Cio S e Glyiie SlMb! 0ul i Sl 4 d257 b G ol 5
Lol o] o 9 s (lal SOl Slanse 1 Sy o aSl &) g5 b sl 0392 5L )90 dows
b leMbl oyl 6yg] gon 53,5 (oo i M slaolSol 13 1y 395 b yide ledbl s



OlySad 5 s ol L yiwos ey a5 Je Sy W]

93 ¢l gloodls slSSL pols ldail b leMbl -l colas 10 g olpod (0L Hlows sl Sy
2 ygleen Ll IT otz ()8 5 lojles

ol il 0ad (63135 oes Gl Sib g o)l Ao Snte pljnie (ge Cledb

3 leMbl (5l i 5 adsl (gla wyy 5l s (] 039 (g yiie DT Dyg0 1> SleMb

dotr cnl )3 sl S BN Jgir @90 & Syiie st Cledbl 2l Jpir cales
250 Syl CleMbl by Ablyd 13 ol st CleMbl S8 by

Aoy 9 SSb S e (3l puio (Jugd SleMbl Y Joas
Table 1: Identity information of bank and insurance common customers
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Table 2: Costumer labeling based on the functional indexes
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Table 3: Optimized parameters of support vector machine using genetic algorithm
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1.Accuracy- Recall-Precision
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Figure 4: Confusion matrix
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Table 4: Accuracy and error of customer cluster prediction by support vector
machine in test phase data
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Table 5: Accuracy, Recall and Precision values of hybrid method of genetic
algorithm and support vector machine
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Accuracy Recall Precision
99.97% 99.94% 99.98%
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