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This research aimed to develop amodel based on multi-layer permutation (MLP) neural networks to Decision Tree Model, Syria

predict the level of banking stability of private Syrian commercial banks, using annual financial data
for the period (2010-2023). It also sought to compare the performance of the MLP neural network
model with that of the decision tree (DT) modelin terms of its predictive ability to measure banking
stability.

Banking stability was measured using the Z-score, while eleven financialindicators wereincludedin
the predictive model.Using tests (RMSE, MSE, RY), the results demonstrated the MLP model's
effectivenessinpredicting banking stability, outperforming the traditional DT modelin terms of
interpretive accuracy. It explained approximately 56% of the changes in the stabilityindex using all
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(1) financial indicators with fewer errors.In addition to the above, the optimal combination of the 20/q3mdcs6362025461
predictive model was determined using the PermutationImportance technique, and the results

showed that using the sixindicators (totalliabilities/equity, loans/equity), financial leverage, @ (=]
capitaladequacyratio, return on equity, and bank size) increases the explanatory power of the
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Code

Purpose

train_test split(X, vy, test size=0.2,
random_state=42)

To split the dataset into training (80%) and testing (20%)
sets, ensuring reproducibility.

StandardScaler().fit_transform(data)

To standardize the data by removing the mean and scaling
to unit variance.

MLPRegressor(hidden_layer sizes=(50,),
max_iter=1000)

To initialize a multilayer perceptron model with one hidden
layer of 50 neurons.

model.fit(X_train, y train)

To train the MLP model using the training data.

mean_squared_error(y_test, y pred)

To calculate the average squared difference between
predicted and actual values.

r2_score(y_test, y pred)

To compute the coefficient of determination (R?).

permutation_importance(model, X _test,
y_test)

To estimate the importance of each feature by measuring
the increase in model error after permuting the feature.

DecisionTreeRegressor().fit(X train,
y_train)

To train a decision tree model for comparison with MLP.
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Abstract

This research aimed to develop a model based on multi-layer perceptron (MLP) neural
networks to predict the level of banking stability of private Syrian commercial banks, using
annual financial data for the period (2010-2023). It also sought to compare the performance of
the MLP neural network model with that of the decision tree (DT) model in terms of its
predictive ability to measure banking stability.

Banking stability was measured using the Z-score, while eleven financial indicators were
included in the predictive model. Using tests (RMSE, MSE, R?), the results demonstrated the
MLP model's effectiveness in predicting banking stability, outperforming the traditional DT
model in terms of explanatory power. It explained approximately 56% of the changes in the
stability index using all (11) financial indicators with fewer errors. In addition to the above, the
optimal combination of the predictive model was determined using the Permutation Importance
technique, and the results showed that using the six indicators (total liabilities/equity,
loans/equity), financial leverage, capital adequacy ratio, return on equity, and bank size)
increases the explanatory power of the model to approximately 77.6%.

Keywords: Banking Stability Prediction, Multi-Layer Neural Networks (MLP), Decision Tree
Model, Syria.
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