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Abstract

Machine Learning (ML) Classification algorithms used in
the Banking data set are reviewed in this paper. The
algorithms performance and results may differ. The
evaluation metrics used in the survey papers are measured
and summarize each machine learning algorithm's
performance. Therefore, in order to choose the best
approach, a comparative study is needed to determine the
most appropriate approach for a given domain. As we know,
nowadays the banking business is based on the customer, so
knowing profitable customer is essential for the better
decision making in the banking business. The real-world of
Bank is changed to customer-centricfromtheproduct-
orientedones.In this paper, a study is presented between
various classification methods, namely the linear machine
learning algorithms and ensemble algorithms. The reviewed
articles include various data set of different records and
attributes consisting of demographic, behavioral and credit
information of Bank from the primary sources and secondary
sources such as Kaggle, UCI repositories etc. The paper
concluded with the evaluation and comparative study of
algorithms based on their classification reports. In the
classification reports, the metrics of the algorithms has been
computed. And also examined the confusion matrix of each

machine learning algorithms.
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I. INTRODUCTION

The banking sector has undergone tremendous
transformations in the past ten years when compared to the
past few decades. The adoption and implementation of
technologies and technology enabled solutions have brought
in visible benefits in terms of deriving business value,
efficiency and profitability. Multiple studies have shown that
the use of artificial intelligence (AI) in corporate
organizations has provided significant advantages in terms of
cost savings, efficient resource use, and in many other ways.
Banking is no exception. The Indian banking sector has also
embraced Al applications in their systems. Al applications
not only help the banks in cost reduction, anti-money
laundering or managing risk, but can be used for many other
purposes. Al offers unique competence in deriving business
value while operating in a highly complex business

environment.

Due to significant changes in the economy, work volume,
consumer preferences, and the need for a strong access
management system and a secure banking environment for
transactions, the banking sector has started utilizing artificial

intelligence to digitize the time-consuming manual tasks.

In the article, author reviewed many research papers of
classifying customers in the banking sector using Machine
Learning (ML) algorithms for better decision making and
identifying theprofitable customers. Knowing your
customers better and target them in the most relevant way is
the success of the business. Profiling profitable customers
into various segments to customize product offerings is a
great task in the banking business world. Nowadays, the
business is shifted to customer-centric from the product-

oriented ones. Focus is on customers, knowing the customer
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behavior, demographic data, transactional data, and credit
information the bank can classify the customers into
multiclass. Based on the classification, the bank can decide

which customer is a brand ambassador of the bank.

II. LITERATURE REVIEW
The analysis of customer bank data is a tedious task. The big
data of the bank may consist of demographic data, behavioral
data, transactional data and credit information of the
customers. From this, we have to classify the customers into
multiclass based on the attributes defined. In one of the
review focus on [1] the Support Vector Machine and Naive
Bayesclassification approaches from the Machine Learning
Library of the Apache Spark Data processing System are
compared. Later using the two classifiers on a dataset made
up of customer personal and behavioral data from Spain's
Santander Bank, a comparison was done. The outcomes of
the studies show that Nave Bayes performs better than
Support Vector Machine in terms of some measures. The
review of one research article,[2] focus on several Machine
Learning (ML) classifiers for customer analysis, including
K-NN, C4.5, Random Forest, Random Tree, LR, MLP, and
NB. The results show that the C4.5 model outperforms other
ML classifiers in terms of prediction accuracy (89.87%), and
that it also outperforms the NB model in terms of time

complexity (0.16 seconds), the best time complexity.

In another study, [3] machine learning algorithms have
presented good performance in a variety of classification
tasks, with character identification, credit default and fraud
prediction, as well as forecasting. Customer segmentation is
a critical step in creating a successful organization in the
private banking sector since it enables financial institutions
to target certain consumer groups with their products and
services. This study discusses the performance of neural

networks and support vector machines.

[4] In order to develop performance models that forecast the

future performance of the Nigerian Commercial Bank
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Industry based on human resources outcomes (employee
skills, attitude, and behavior), various machine learning
algorithms were applied. K-Nearest Neighbour, Logistic
Regression, Decision Tree, Random Forest, Gradient
Boosting, Support Vector Machine, Deep Learning, and
Naive Bayes were some of the methods used.The study's
conclusions unequivocally show how crucial human
resource results are to achieving organizational
effectiveness.The estimates of the bank performance made
by machine learning algorithms are 74-81% accurate. The
efficiency of the models is adequately demonstrated by the
good results of metrics, which were used to evaluate the
performance of the classifier algorithms.Gradient boosting
has the best performance results out of the eight classifier

models, with an accuracy rating of 81.7%.

The study focused on [5] the KNN, SVM, Decision Tree, and
Random Forest classifiers. The performance is computed on
the dataset and figure out the higher predictable model. The
result concluded that the Random Forest model is better

compared to other models in terms of accuracy (95.74%).

The researcher focuses [6] on banks to use a classification
algorithm to improve the accuracy of their consumer
profiling. The technology used here are NB, DT, and RF.
Classification is helpful for forecasting consumer profiles
and boosting telemarketing sales, according to
measurements of accuracy percentage, precision, and recall
rates. According to the data, Naive Bayes had the worst
classification accuracy, scoring 86.27%. The highest
accuracy is achieved by Decision Tree (90.68%), while the

average accuracy of Random Forest is 88.81%.

According to the author, [ 7] the study focus on the Logit Leaf
Model (LLM), a novel hybrid method, is suggested in this
research to more accurately identify data. LLM provides
models that are more accurate when compared to using
Logistic Regression and Decision Tree as independent

classification techniques.
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[8] Here models like Random Forest, XGBoost, Adaboost,
Lightgbm, Decision tree, and K- Nearest Neighbor were
used. Different standard metrics are used here and compared
for each algorithm. In the midst of these, the highest accuracy
score on Logistic Regression (92%), which is the best model.
The metrics performed well better than other machine
learning methods in relation to F1-Score, which is 96%. [9]
Here the recommended system is to utilize various machine
learning approaches to better profile bank customer
behavior. By several metrics, the artificial neural network
demonstrated the highest accuracy. The study, [10]
concentrate proactively on utilizing Al with the goal of
delighting customers. Al is useful for operations, decision-
making, and improving the efficacy of plan implementation
in many important areas of banks. [11] Identifies the
characteristics that predict the digitalization of customers at
banks, depicts the order in which customers make decisions,
and investigates the existence in the digitalization process.
Random forests, Conditional inference trees, and Causal
forests are the technologies employed here. Based on the
review of this paper, [12] the banks are embracing the power
of Al to deliver new customer experiences through a variety
of solutions and are establishing new standards for the Indian
banking ecosystem. [13] In this study, supervised artificial
neural network algorithm is executed for classification
purpose. For categorization, here employed two datasets:
bank customer data and germen credit data.For datasets 1 and
2, this method provides accuracy of 72% and 98%,
respectively. Results indicate that the created model

performs well for two datasets.

III. SUMMARY
Authors Model Accuracy

WaelEtaiwietal (2017)[1] SVM 85.68%
R.SivaSubramanianetal. C4.5 Model 89.87%
(2021)[2]

SulaimanO etal.(2021)[4] GradientBoosting | 81.70%
ManasRahmanetal.(2020)[5] RandomForcst 95.74%
ShamalaPalaniappanetal. DecisionTree 90.68%

(2018)[6]

MirazAlMamunetal.(2018)[7] @ LogisticRegression 92%
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IV. CONCLUSION
The purpose of the reviewing the research papers are to sort
the intelligent Machine Learning (ML) classifier
incustomeranalysisandtoanalyzecustomerdatausingvarious
MLclassifiers.Better customer data analyses allow for a
more insightful understanding of consumer behavior
information, and depending on the analysis, both customer
satisfaction and corporate income can be raised. In order to
comprehend customer data, a variety of ML classifiers are
employed and investigated. These studies apply various
machine learning classifiers and the results of the
experiments demonstrate that Random Forest has a higher

accuracy score than the competition.
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