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Preface

Non-life insurance pricing is the art of setting the price of an insurance policy, tak-
ing into consideration various properties of the insured object and the policy holder.
The main source on which to base the decision is the insurance company’s own
historical data on policies and claims, sometimes supplemented with data from ex-
ternal sources. In a tariff analysis, the actuary uses this data to find a model which
describes how the claim cost of an insurance policy depends on a number of ex-
planatory variables. In the 1990’s British actuaries introduced generalized linear
models (GLMs) as a tool for tariff analysis and this has now become the standard
approach in many countries.

This book focuses on methods based on GLMs that we have found useful in our
actuarial practice, and intend to provide a set of tools that fills most needs for a tariff
analysis. Successive versions of the text have been the basis for a course in non-life
insurance mathematics at Stockholm University since 2001. This course is part of
the curriculum set up by the Swedish Actuarial Society to meet the European Core
Syllabus for actuarial education.

The aim is to present the basic theory of GLMs in a tariff analysis setting, and
also to give some useful extensions of standard GLM theory that are not in com-
mon use, viz. the incorporation of random effects and the use of smoothing splines.
Random effect models can be used to great advantage for handling categorical vari-
ables with a large number of possible levels, and there is an interesting connection
with the traditional actuarial field of credibility theory that will be developed here.
Smoothing splines is a powerful method for modeling the effect of continuous vari-
ables; such analyses are often presented under the name generalized additive models
(GAMs). While GAMs have been used in biostatistics for several years, they have
not yet found their way into the actuarial domain to any large extent.

The text is intended for practicing actuaries and actuarial students with a back-
ground in mathematics and mathematical statistics: proofs are included whenever
possible without going into asymptotic theory. The prerequisites are basic univer-
sity mathematics—including a good knowledge of linear algebra and calculus—and
basic knowledge of probability theory, likelihood-based statistical inference and re-
gression analysis. A second course in probability, say at the level of Gut [Gu95], is
useful.
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In order to provide students with the possibility to work with real data of some
complexity, we have compiled a collection of data sets to be used in connection with
a number of case studies. The data was provided by Lansforsakringar Alliance and
is available at www.math.su.se/GLMbook.

For working through the case studies, a suitable software is needed. In Appendix
we have given some hints on how to proceed using the SAS system, since this is a
standard software at many insurance companies. Matlab and R are other possibili-
ties for a course based on this text. There are also some good specialized software
packages for tariff analysis with GLMs on the market, but these are not generally
available to students; we also believe that having to write your own programs helps
in understanding the subject.

Some sections that are not necessary for understanding the rest of the text have
been indicated by a star.
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justification for the pure premium confidence intervals. Finally, we wish to thank
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