
Appendix A: Market overview of traded ILS products

Table 9: Multiples of traded cat bonds covering unmodeled risks
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Appendix B: Replication of Jacobs (2014) model

Table 10: Replication of Jacobs (2014) regression model with Advisen data
In line with the literature on the evaluation of data breach risk (Edwards et al., 2016), zero values for breached
records have been removed. In addition, Model 2 and Model 3 only include events with at least 100 and
1,000 breached records, respectively.

Dependent variable:

log(Loss)

(1) (2) (3)

log(Breached records) 0.323∗∗∗ 0.353∗∗∗ 0.405∗∗∗

(0.020) (0.031) (0.044)

Constant 10.223∗∗∗ 9.836∗∗∗ 9.112∗∗∗

(0.190) (0.350) (0.564)

Observations 621 439 326
R2 0.306 0.234 0.207
Adjusted R2 0.305 0.232 0.204

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Appendix C: Derivation of Equation (12)

At time t = 1, the market values of equity and liabilities need to sum up to the market
value of the assets: Ã1 = Ẽ1+ L̃1. Rearranging yields: Ẽ1 = Ã1− L̃1. Under limited liability,
the equity provides the familiar call option-payoff: Ẽ1 = max(Ã1 − L̃1, 0) (Merton, 1974).
Since both assets and liabilities are stochastic, the value of this call option is given by the
Margrabe-Fisher formula (Margrabe, 1978; Fischer, 1978):

Ẽ1 = A0 exp(µa) Φ(d+)− L0 exp(µl) Φ(d−), (19)

with

d± =
ln(A0/L0) + (µa − µl ± σ2/2)

σ
, (20)

and

σ =
√
σ2
a + σ2

l − 2σaσlρa,l. (21)

Φ is the standard normal cdf and ρa,l denotes the asset-liability correlation. To obtain the
CoE from the log-return r̃e, we need to switch from continuous to discrete compounding:

r̃e = ln

(
E1

E0

)
→ CoE =

(
E1 − E0

E0

)
= exp(r̃e)− 1. (22)

Inserting (19) delivers:

CoE =
A0

E0

exp(µa) Φ(d+)−
L0

E0

exp(µl) Φ(d−)− 1. (23)
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Appendix D: Sensitivity analysis of liability portfolio input parameters
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Figure 8: Sensitivity analysis of liability portfolio input parameter ρs,c
The portfolio costs are shown for different liability correlations ρs,c ∈ {0.1, 0.3, 0.5} and ρca,l = 0.3.
The portfolio costs increase with increasing ρs,c. The lowest curve refers to ρs,c = 0.1 and the
diversification effect decreases for higher correlations ρs,c.
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