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Abstract:

The insurance sector is experiencing continuous evolution considering modern
technologies and diverse financial challenges. Enhancing claims estimation processes and
general insurance pricing is essential for insurance companies to provide accurate and
innovative insurance services. This study aims to present a proposed model for improving
claims value prediction processes using the backpropagation neural network (BPNN) as a
basis for general insurance pricing, with its application to Egyptian insurance companies.

Backpropagation neural networks (BPNNs) work to represent complex relationships in
data by learning patterns from historical data. Through the design and training of an
innovative neural network model, this study achieved accurate estimates of potential
claims values. The proposed model was applied to historical claims data from Egyptian
Insurance companies, and the results demonstrated a high ability to predict claims values
with precision and consistency.

This research contributes to several advantages. Firstly, it enhances the accuracy of claims
estimation and risk assessment in the insurance industry, thereby improving insurance
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pricing processes and achieving appropriate costs. Secondly, the research promotes the
use of neural network technology in the insurance industry, paving the way for innovative
and advanced insurance services. Finally, the research provides a practical methodology
for applying the proposed model to the Egyptian insurance market, contributing to
tangible and sustainable development in the insurance sector in Egypt.

Key Words:

Claim prediction, General insurance pricing, Neural networks, Backpropagation,
Artificial intelligence, Machine learning, Egyptian insurance companies.
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NN Architecture (Input-Hidden-output) BP

1-10-1 1-20-1 1-30-1 1-10-10-1 1-20-10-1 1-30-20-1 1-20-20-20-1 1-30-20-20-1
Tst-VI-Trn
MSE R MSE R MSE R MSE R MSE R MSE R MSE R MSE R
%

5-15-80 6.3253e-12 | 0.4 | 5.1518¢-22 | 0.44 | 5.0694e-13 | 0.76 | 5.8669e-17 | 0.77 | 6.3253e-12 | 0.4 | 5.1518¢-22 | 0.44 | 5.0694e-13 | 0.76 | 5.8669e-17 | 0.77
10-10-80 | 1.2258e-10 | 0.05 | 1.7705e-19 | 0.78 | 1.2809e-19 | 0.27 | 55731e-18 | 0.72 | 1.2258e-10 | 0.05 | 1.7705e-19 | 0.78 | 1.2809e-19 | 0.27 | 5.5731e-18 | 0.72
10-15-75 | 1.4708e-16 | 0.76 | 4.4299e-09 | 0.9 1.29e-12 | 0.32 | 4.1488e-17 | 0.16 | 1.4708e-16 | 0.76 | 4.4299¢-09 | 0.9 1.29e-12 032 | 4.1488e-17 | 0.16
10-20-70 | 5.1282e-11 | 0.9 | 1.0708e-16 | 0.8 0.10423 05 | 3.7674e-16 | 0.57 | 5.1282e-11 | 0.9 | 1.0708e-16 | 0.8 0.10423 05 | 3.7674e-16 | 0.57
20-10-70 1.275e-11 | 0.32 | 1.934e-15 0 | 47271e21 | 0.72 | 3.0088e23 | 0.36 | 1.275e-11 | 0.32 | 1.934e-15 0 47271e-21 | 0.72 | 3.0088e-23 | 0.36
15-15-70 | 3.4701e-15 | 0.12 | 1.8762e-07 | 0.67 | 0.0005329 | 0.9 | 5.2297e-17 | 0.8 | 3.4701le-15 | 0.12 | 1.87626-07 | 0.9 | 0.0005329 09 | 5.2297e-17 | 0.8
10-25-65 | 4.3363e-24 | 0.11 | 3.3628¢-15 | 0.33 | 0.070889 | 0.7 | 2.2116e-22 | 0.78 | 4.3363e-24 | 0.11 | 3.3628¢-15 | 0.33 | 0.070889 0.7 | 2.2116e-22 | 0.78
10-30-60 | 2.7339%-21 | 0.61 | 9.4278e-21 | 0.22 | 4.2492e-16 | 0.09 | 5.6639%-22 | 0.85 | 2.7339e-21 | 0.61 | 9.4278e-21 | 0.22 | 4.2492e-16 | 0.09 | 5.6639e-22 | 0.85
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