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Abstract

Catastrophe risk comprises exposure to losses from man-made and natural disasters,
and recently such disasters occur more frequently and with greater severity, which was
faced with insufficient capital and close down by insurance industry. Catastrophe equity
puts (hereafter referred to as CatEPuts) provide an additional pipeline to obtain funds,
and insurance company can issue equity securities at the agreed price to obtain sufficient
funds to cover its catastrophe losses when the catastrophe events occurred. This paper
develops a structural framework to value CatEPut with counterparty risk, and utilize
structure model to estimate default probability and credit improvement ratio of insurance
company when using CatEPuts. In empirical analysis, we use hurricane losses and
number available from the U.S. database on spatial hazard events and losses to estimate
the parameters of the severity to find the goodness-of-fit distribution. In numerical
analysis, we first price the CatEPut premium with/without counterparty risk, and then we
investigate the impacts of the counterparty risk, catastrophe loss parameters on the
CatEPuts premiums. Second, we further investigate the level of credit enhancement of the
insurers when they use CatEPuts. Based on numerical analysis, we can find that scale
parameter has the greatest influence on the CatEPuts premium. Furthermore, we find that
CatEPuts premiums and counterparty risk have the higher impact on default probability
and improvement ratio of the insurer.

Keywords: Contingent capital, catastrophe equity put, counterparty risk, default
probability
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