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This special issue of AStA aims to offer an overview of some relevant problems in
actuarial science, involving statistical aspects.

For centuries, the function of (re)insurers has been to sell risk coverage. Insurance
companies charge premiums for covering these risks. The premiums are collected in
advance while claim amounts are known only later. In most cases, the amount of pre-
mium is fixed so that the insurer cannot counteract adverse experience by charging
additional premiums. The liabilities of insurance companies have, thus, to be care-
fully assessed in order to ensure solvency and to achieve profitability. The increasing
complexity of insurance policies (sometimes covering several perils or catastrophic
events, or running over decades in a changing environment) requires sophisticated
risk theory models and advanced statistical methods, such as those presented in this
special issue.

The six papers included in the present issue cover the major areas of actuarial
science in life and health insurance, as well as nonlife insurance.

The first paper, entitled “Life tables in actuarial models: From the deterministic
setting to a Bayesian approach”, by Ermanno Pitacco and Annamaria Olivieri, con-
siders the biometric risk inherent to life insurance products. Mortality improvements
pose a challenge for insurers and pension funds. When long-term benefits in case
of survival are concerned, the calculation of expected present values (for pricing or
reserving) requires an appropriate mortality projection in order to avoid underesti-
mation of future costs. Actuaries have therefore to resort to life tables including a
forecast of the future trends of mortality (the so-called projected tables) and need
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appropriate tools to revise their forecast in light of new experience, such as those
described in the contribution by Ermanno Pitacco and Annamaria Olivieri.

The second paper, entitled “Multistate models in health insurance” by Marcus
Christiansen shows that any life and health insurance contract (medical expenses in-
surance, disability insurance, dread disease coverage, loss of autonomy covers, etc.)
can be efficiently modeled by a multistate process. Whereas much of the literature
centers on Markovian process to describe the policyholder’s trajectory, the Marko-
vian assumption is relaxed in the contribution by Marcus Christiansen and insurance
policies are modeled by means of semi-Markovian processes. Since these products
are long-term, the author stresses that it is also essential to examine carefully possi-
ble trends in the transition rates, to determine appropriate pricing and reserving rules
accounting for systematic biometric risk.

In life, health and nonlife insurance, amounts of premium charged often depend on
policyholder’s characteristics. The third paper entitled “Statistical concepts of a pri-
ori and a posteriori risk classification in insurance” by Katrien Antonio and Emiliano
Valdez examines how to partition insurance portfolios into classes with all policy-
holders belonging to the same class paying the same premium. The classification
variables are called a priori variables, because they are known before the start of the
coverage period.

After decades dominated by statistically unsophisticated models, it is now recog-
nized that Generalized Linear Models (GLM) and their extensions (GAM, GLMM,
etc.) constitute the efficient tool for risk classification, as explained by Katrien Anto-
nio and Emiliano Valdez.

In addition to a priori risk classification, the authors also discuss experience rat-
ing, accounting for factors not taken into account in the a priori risk classification
by means of individual random effects. Individual claim experience is then used a
posteriori to reduce the heterogeneity in the risk classes by adjusting the amount of
premium.

In liability insurance, a few large claims hitting a portfolio often represent a con-
siderable share of the indemnities paid by the company. These extreme events are
therefore of prime interest for actuaries. They also form the statistical material for
the pricing of reinsurance agreements such as excess-of-loss reinsurance treaties, for
the estimation of high percentiles needed in solvency calculations, as well as for the
derivation of the probable maximal loss to be used as an upper bound for the claim
size in the calculation of risk quantities, for instance.

The fourth paper, entitled “Extreme value analysis of actuarial risks: Estimation
and model validation” by Holger Drees deals with Extreme Value Theory, which has
become the key to many risk management problems related to insurance and rein-
surance. The author suggests several improvements to the actuarial analysis of large
claims, including the use of empirical process theory, formal tests supplementing
graphical analyses and multivariate extensions.

The claims originating in a particular year often cannot be finalized in that year,
e.g. because of long legal procedures associated with liability insurance claims or late
reporting to the company. The costs of such claims have nevertheless to be connected
to the years for which the premiums were actually paid. Therefore, the insurer has to
build reserves reflecting future costs.



Special issue on Actuarial Statistics 125

For a general insurance company, the largest balance sheet item is frequently the
reserve for outstanding claims. Because of its size, a comparatively minor variation
in the value set upon the reserve may significantly impact the declared profitability
of the company. The fifth paper, entitled “Loss prediction based on run-off triangles”
by Klaus Schmidt reviews different approaches for calculating these reserves.

In the individual risk theory model, the aggregate claims of an insurance portfo-
lio over a certain reference period, e.g. 1 year, is modeled as the sum of the claims
produced by the individual policies. In the actuarial literature, several exact and ap-
proximate recursive methods have been proposed for calculating the distribution of
such a sum of mutually independent compound Bernoulli distributed random vari-
ables. Often, approximate recursive formulas for the computation of the aggregate
claims distribution are obtained by replacing the individual model by a collective
model and using the so-called Panjer recursion to evaluate the associated compound
Poisson distributions.

The sixth, and last paper entitled “Maximum likelihood and marginal-sum estima-
tion in some particular collective models”, by Klaus Hess considers collective models
in risk theory and their thinning and decomposition, with applications to reinsurance,
risk classification and loss reserving.
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