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ABSTRACT

As a result of the development in computer science and machine
learning and its entry into many fields, especially the banking and financial
field, it has become necessary to build smart banking systems used in
decision support, especially bank loans. Bank loans are considered one of
the main pillars of financial institutions and the economy in general. These
loans are a type of debt offered to individuals and companies, which
includes a promise to pay its value during a fixed and agreed period. The
decision to grant loans is usually made by committees that study the data
of the person requesting the loan. By inserting the computerization in
banks, these loans have become registered in the bank databases, so they
can be studied and analyzed in addition to making use of statistical and
intelligent methods to predict the risks of bank loans by analyzing
historical customer data.

In this dissertation, several challenges facing the use of machine
learning algorithms to predict the risks of bank loans and machine learning
algorithms have been studied. The data sets of bank loans have been
studied and compared. The data of the selected group have been analyzed,
and the performance of machine learning algorithms has been compared to
the methods of compensating that data. Surveying, reviewing, and
forecasting the existing business and systems for bank loans. Also testing
the performance of a group of supervised classification algorithms
(decision trees, logistic regression, support vector machine, K nearest
neighbor and Bayes algorithm) on an imbalanced data set for bank loans,
where the imbalance is a problem for machine learning algorithms because
most models at the training biases towards the majority class in the binary

classifications.



It has been found that the use of data balancing methods may be feasible if
the model is static and the use of ensemble learning algorithms is a
promising solution. Most of the existing systems and studies depend on the
use of static models that are not adapted to market requirements and
changes in user data. An incremental learning model using Incremental
learning of Extreme Gradient Boost (IXGBOOST) algorithm has been
proposed to meet these challenges. Using Bayesian optimization to
automatically find the optimal parameters of the proposed algorithm, as
finding these parameters through the experiment is one of the difficult
problems that do not correspond to the proposed incremental model and
comparing it with the traditional grid search method. in this study achieved

an accuracy of 85 %.
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