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Participating life insurance contracts are an important product design in the German insurance
market and comprise various mechanisms of how surplus is distributed to the insureds. Pre-
vious work has shown that different surplus distribution schemes can have a significant im-
pact on the insurer’s risk exposure. In this context, an important issue has not been compre-
hensively analyzed to date, which is the concrete appropriation of distributed surplus. In par-
ticular, in the case of Germany, policies may feature three different appropriation schemes. In
case of the bonus system, surplus is credited to policy reserves leading to higher reserves that
are used to increase the death benefit as well as the survival benefit. In contrast to this, the
interest-bearing accumulation emphasizes the survival benefit, which is increased by the sur-
plus while the death benefit is kept constant. The third alternative uses the surplus to shorten
the contract term, which results in an earlier payment of the survival benefit and a reduced
sum of premium payments. These three schemes have not been comparatively examined so
far, even though have a serious impact on the insurer’s risk situation and the policyholder’s

risk-return distribution.

The aim of this paper is to fill this gap and to analyze this relevant issue for the first time in
more depth. Apart from the insurer’s perspective on risk, we further study the policyholders’
viewpoint based on the expected net cash flows of premiums and benefit payment. Our holis-
tic model of the life insurer includes mortality risk and asset risk as the main risk factors,
which enables us to conduct a scenario analysis regarding shocks to mortality such as a pan-
demic and different asset management strategies. Insurance liabilities for a pool of policies
with death and survival benefits are modeled in detail based on actuarial rules, while different

asset classes are modeled based on geometric Brownian motions.

Our findings reveal that the three different surplus appropriation schemes have a considerable
impact on the insurer’s risk exposure and the policyholders’ net present value, which should
be taken into account in the context of underwriting activities as well as regarding the asset

management strategies.
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