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Financial Risk Management of Property and Liability
Insurance Companies Using Stress Testing through the
Neutrosophic Kernel Regression Model

Abstract

Property and liability insurance companies in the Egyptian market are
exposed to a range of complex financial risks influenced by various
insurance-related variables, such as liquidity risk, solvency risk, and
credit risk. These risks are represented by key financial ratios, including
the solvency ratio, retention ratio, and expense ratio <given these
challenges, there is a growing need for advanced analytical tools capable
of addressing the nature of such risks. Accordingly, this study aims to
assess the ability of property and liability insurance companies to
withstand financial pressures and respond to crises by integrating stress
testing (sensitivity analysis) with the Kernel Regression model based on
Neutrosophic Logic.

The results of the study revealed that:

e The most influential variable on the solvency ratio was the outward
reinsurance commissions, particularly under 20% and 30% increases
at the lower and upper bounds.

e The retention ratio was most affected by outward reinsurance
commissions and outward reinsurance premiums, under a 30%
increase for both bounds.

o The expense ratio was significantly impacted by technical provisions
under a 30% increase in the lower bound, and by administrative and
general expenses and production costs under a 30% increase in the
upper bound.

The study recommends that insurance companies adopt these advanced
methodologies on a regular basis as part of their risk management
framework, due to their ability to identify financial vulnerabilities that
may threaten the company’s sustainability in the future.

-Y\o -



