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• Application of  POT model
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Peaks Over Threshold (POT) method

Overall losses and insured losses from great natural catastrophes, 1950.-2008.
Münich Re, Natural catastrophes 2008, Analyses, assessments, positions
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Peaks Over Threshold (POT) method

Excesses over threshold u

Generalized Pareto distribution

where
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Peaks Over Threshold (POT) method

Balkema-de Haan-Pickands theorem

Weibull density and generalized Pareto density

Weibull density with parameter ξ=-0.3
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Peaks Over Threshold (POT) method

POT method

• Data should be from one of the heavy tailed distribution

– QQ plot, sample mean excess plot

• Threshold

– sample mean excess plot

Danish fire insurance losses from 1980. to 1990., losses over 1 mil. Danish Krone 

• Parametar  estimation

- maximum likelihood method – recommended for         ,

- method of probability-weighted moments – recommended for small 
sample sizes and for
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Basic and generalized POT model

Observations above threshold

Occurrence times – modeled with Poisson process

Exceedances – modeled with generalized Pareto distribution
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Basic and generalized POT model

Basic POT model

Two dimensional point process                                                     on  

Exceedances

Distribution function of exceedances

generalized Pareto distribution

(Xi - u) iid from generalized Pareto distribution

Crude residuals* can be defined as

Wi  should be iid unit exponentially distributed

*Cox & Snell (1968)
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Basic and generalized POT model

Occurrence times

Homogeneous Poisson process with a constant intensity

Rescaled inter-exceedance times can be defined with

where                                       

Zk should be unit exponentially distributed.
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Basic and generalized POT model

Generalized POT model 

Model 1: linear growth in

Model 2:                                     exponential growth in

Model 3 linear growth in

We can consider all possible combinations.

Rescaled inter-exceedence times

Residuals

Zk and Wk should be unit exponentially distributed.
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Basic and generalized POT model

Loss number Nk above threshold u has a Poisson distribution with mean

Nk new losses in the year k are                          

Excesses                     have a GPD    

Total loss volume in year k
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Application of POT model

Observed losses during period 2001. - 2008. 
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Application of POT model

Heavy  tailed distribution?

QQ plot
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Application of POT model

Threshold – sample mean excess plot

threshold = 5
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Application of POT model

Estimated parameters of POT model

Parameters of generalized Pareto distribution
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Application of POT model

Rescaled inter-exceedance times and residuals – Model 0
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Application of POT model

Rescaled inter-exceedance times and residuals – Model 2
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Claim number and loss volume – experience

Estimated claim number
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Estimated loss volume

Estimated average claim size
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Model 2 – realistic model for loss volume

Model 3 – safer model for loss volume

“Prediction is very difficult, especially about the future.”
N. Bohr
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