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Motivation
• Highly correlated risks have become more and more usual in the insurance industry.

Accordingly, the usual diversification effect does not apply any more.
• For instance, the global warming has led to an increase in indemnity payments in lines such

as farming, household insurance, cars, etc. In fact, the frequency of droughts, floods,
hurricanes and other catastrophic weather events has significantly increased.

• Other important example is the cyber-insurance, where massive cyber-attacks, or attacks
with massive effects, destroy the diversification effectiveness (recall the great blackout,
two weeks ago).

• Some solutions are related to the financial market,
https://www.artemis.bm/news/beazleys-cyber-cat-bond-cairney-listed-on-the-bsx/
https://www.cmegroup.com/markets/weather.html#tab_72Y0xwi=futures
• Parametric insurance is the other relevant novelty,
https://descartesunderwriting.com/
https://actuariesclimateindex.org/home/
https://docta.ucm.es/entities/publication/380c9656-b097-4cd0-b88d-24101d482fc0
• The academic actuarial approach mainly focuses on risk-sharing.
• We will propose the risk redistribution as an alternative way.
• The main difference is that risk redistribution can be applied to existing portfolios.
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Risk measures
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Risk measures
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Optimality conditions
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Systemic risk
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Background risk
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Conclusion
• Highly correlated risks are becoming more and more usual for insurance

companies.

• Practical solutions are related to financial markets by means of ILS
(insurance linked securities) and/or parametric insurance (actuarial
índices)

• An alternative approaches are related to risk-sharing problems.

• Our novelty is the co-monotonic risk-redistribution.

• With respect to the risk-sharing approach, the risk-redistribution one
allows us to deal with existing portfolios.
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Conclusion
• This approach leads to a convex multióbjective optimization problem

whose dual and Pareto solution have been properly characterized.
Actually, the problem may be solved by means of the given conditions.

• Nevertheless, this new approach generates other problems which are
absent when dealing with risk-sharing. Indeed, the usual core and
bargaining set of cooperative games have to be studied

• Partial conclusions may be reached by dealing with the systemic and the
background risk, but further theoretical studies are needed.
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