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Abstract

This study addresses the challenge of pricing life insurance in the Egyptian
market under an incomplete information environment, which creates significant
uncertainty for insurance companies when setting premiums. The research
proposes using algebraic structures—including groups, rings, and matrices—as
an advanced mathematical framework to model the complex, dynamic
relationships among key variables such as age, mortality rates, and interest rates.

Empirical data, including official mortality tables, interest rates published by the
Central Bank of Egypt, and premium data from active insurance companies, were
integrated into the proposed model. The study applies sensitivity analysis,
robustness analysis, and Monte Carlo simulation to test the model’s stability and
reliability under various market scenarios.

The results demonstrate that the algebraic pricing model offers greater flexibility
and accuracy compared to traditional actuarial models. It provides a realistic and
interpretable tool for insurers and policymakers to make informed pricing
decisions, especially in markets with data gaps and economic volatility. The
research recommends the adoption of updated national actuarial indicators and
the use of algebraic models as practical tools to enhance transparency and
competitiveness in the life insurance sector.

Keywords: Life insurance, algebraic models, insurance pricing, incomplete
information environment, sensitivity analysis, robustness analysis,
Monte Carlo simulation, actuarial risk.
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