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Extreme Events 

1.

� Events that have a low probability of occurring and a high financial impact i.e. low frequency and 
high severity.

Example :-

       > A loss due to natural calamity ; stock market crash.

       > A large amount of claims come together 

� As we extrapolate extreme value probabilities from our median data we end up understating 
them. 
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Extreme Events 

1.

� Problems with modelling extreme events 

1. No data / very less data for extreme events. 

2. Non normality of financial returns or losses as these event distributions have fatter tails and 
sharper peaks

3. Probability of extreme events is underestimated as normal distribution has narrow tails.
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Extreme Events 

1.

� Kurtosis 

     K = 3 is mesokurtic distribution
                    [Normal Distribution]

     K > 3 is leptokurtic distribution 
                    [Sharper Peak]

     K < 3 is platykurtic distribution
                     [Flatter Peak]
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Asset Return Volatility is not a constant (clustering volatility ) but it changes stochastically with time

1.1

- Heteroscedastic pdf has a fatter tail than pdf with constant volatility
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1.1
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1.1

Extreme Values 

� Block Maxima 

      Divide the data into blocks and select the highest value from each block. 

� Peak Over Threshold Exceedances 

       Model the data above a threshold level 
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1.2
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Generalized Extreme Value Distributions (GEV)

1.2

Whatever the underlying distribution of data the distribution of the standardized maximum values 
will converge to a distribution called General Extreme Value Distribution. 
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PDF of GEV distribution:

2. 
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PDF of GEV distribution:

2. 



20



General Extreme Value Distribution 

21

 

2. 



General Extreme Value Distribution 

22

2. 

Choosing form of GEV distribution:
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2. 
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Generalized Pareto Distribution 
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� Whatever the underlying distribution the distribution of the threshold exceedances will converge 
on the distribution called Generalized Pareto Distribution.  
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3. 

More generally,
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3. 

PDF of the GPD distribution:
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Key Advantage of the GPD  

3.

� The General Pareto Distribution has the advantage that is uses a larger part of the data 
and models all the large claims above the threshold, not just single higher value.
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