Effects of Integrated Risk Management on
Mean and Variance of Cost Efficiency of
Property/Liability Insurance Industry

Hong-Jen Lin*
Min-Ming Wen?, ASA

Copyright 2008 by the Society of Actuaries.

All rights reserved by the Society of Actuaries. Permission is granted to make brief excerpts for a published
review. Permission is also granted to make limited numbers of copies of items in this monograph for personal,
internal, classroom or other instructional use, on condition that the foregoing copyright notice is used so as to
give reasonable notice of the Society's copyright. This consent for free limited copying without prior consent
of the Society does not extend to making copies for general distribution, for advertising or promotional
purposes, for inclusion in new collective works or for resale.

! Department of Economics, Brooklyn College, CUNY, e-mail: HILin@brooklyn.cuny.edu.
? Division of Statistics, University of Northern Illinois, e-mail: a133236@gmail.com.



Abstract

This paper uses the property-liability insurance companies as a research sample to
investigate the relation between the enhancement of cost efficiency and the usage of reinsurance
and financial derivatives as risk management tools. The stochastic frontier approach is applied to
consider not only the mean of cost efficiency, but also its variance. The sample includes both
organizational forms of insurers, namely, stock and mutual insurers. Empirical results show that
the use of financial derivatives to manage investment risks contributes to the enhancement of the
mean of the cost efficiency, while the use of reinsurance to manage underwriting risks does not.
That is, the more a firm uses derivatives to hedge, the higher is the cost efficiency. On the other
hand, while both mechanisms of risk management do not show their influences on the volatility
of cost (in)efficiency, the ratio surplus to regulatory required risk-based capital (RBC) is a factor
driving the variance of cost (in)efficiency of insurance firms.



