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Proposed model for estimating contributions to
Takaful companies using backpropagated neural
networks

Abstract

importance of the Study: This research addresses the
integration of Takaful, an Islamic insurance model, into the
broader insurance sector. Given the significant role of insurance
in national economies and the strict adherence to Islamic law in
financial transactions, it is crucial to explore Takaful as an
alternative insurance model that aligns with religious principles,
attracting users who abstain from conventional insurance due to
religious concerns.

Objectives of the Study: The study aims to:

= |dentify key principles and rules essential for Takaful to

conform to Islamic law and earn trust of the Islamic
community.

= Apply a backpropagation neural network model for

effective pricing of Takaful products.

= Develop a predictive model for assessing loss severity

based on various risk unit variables.

Research Methodology: Employing a descriptive analytical
approach, the study analyzes data from 167 compensation files
from Takaful companies.

Research Results:

= The study identified the most important principles and

rules that the Takaful activity must be based on as: The
principle of sharing in profit and loss, The principle of
avoiding gambling, The principle of avoiding usury and
the principle of avoiding insurance on what is prohibited
by Sharia.
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» |t demonstrates the application of a backpropagation
neural network in pricing Takaful products effectively.

= A predictive model for loss severity in risk units is
successfully developed, using network parameters
optimized to minimize error (value: 0.00935041),
achieved through specific configurations of learning
rate, epochs, and neurons.

Keywords: Takaful insurance, Motor insurance, neural
networks.
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- Training function: Traingdx (Gradient descent with
momentum & adaptive Ir backprop)

- Adaption learning function: learngdm (Gradient
descent with momentum weight and bias learning
function).

- Performance function: (MSE)

- Number of Layers: 2 Layers

- Number of neurons (hidden layers): 9

- Number of neurons (output layers): 1

- Transfer Function: log sig

- Epochs: 100

- Goal: 0.01

-
- Ir_inc: 1.05
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- Ir_dec: 0.7

- Max_fail (Maximum validation failures): 5

- Min_grad:1e-10 Minimum performance gradient.
- max _perf_inc: 1.04

- Mc (Momentum constant): 0.9

- Show: 25 Epochs between showing progress.

- Time: Maximum time to train in seconds.
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