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PROJECT TITLE: Alternative distributions to splice distributions in operational risk quantification. 

 

PROJECT GOAL 

Determine which statistical distributions, if any, can be used as an alternative to splice distributions 
for modelling the severities in operational risk quantification. 

 

HIGH LEVEL DESCRIPTION OF PROBLEM 

Banks who opt to use the advanced measurement approach for modelling its operational risk 
generally uses the loss distribution approach (LDA). This approach requires banks to assess its 
operational risk by approximating high quantiles of the compound distribution.  In order to approximate 
the compound distribution (by means of Monte Carlo techniques), both the underlying frequency and 
severity distributions must be available. In practice, both these distributions must be estimated as 
they are unknown. Various studies found that the frequency distribution can be estimated 
reliably/easily with a number of classes of distributions. These classes include the Poisson, Binomial 
and negative Binomial.  Major challenges still remain in estimating the severity distribution.  

Many techniques were proposed in the literature on how to estimate the severity distribution. One 
method that received a lot of attention in this regard is the use of what is known as a splice distribution. 
This approach involves the fitting of a splice distribution F(x) where this distribution represents the 
body and the tail of the severity distribution by G(x) and H(x) respectively. Here, G(x) will typically be 
some well-known statistical distribution, for example the Burr, Weibull, Lognormal, etc. From the 
Pickands-Balkema-deHaan theorem, H(x) will typically be a generalized Pareto distribution (GPD) 
due to the heaviness of the severity distribution’s upper tail, see Beirlant et al. (2004). 

The use of splice distributions creates many challenges. One of these challenges is the choice of 
where/how G(x) and H(x) should be attached. Another challenge is the estimation of the splice 
distribution’s parameters as the total number of parameters are equal to the sum of parameters of 
both G(x) and H(x). Alternative statistical distributions (perhaps less complicated/challenging) are 
therefore required to model the severities. If possible, the newly proposed statistical distributions 
should be able to model the (sometimes) extreme operational losses without over-estimating the body 
part of the loss distribution.  

One distribution that was considered by this institution in this regard is the normal inverse Gaussian 
(NIG) distribution, see Venter and De Jongh (2002).  Preliminary findings are that the NIG distribution 
is too light-tailed to model typical operational loss data.  Naturally, one could then consider using the 
logged-version of the NIG distribution, denoted by LogNIG. This distribution (and consequently its 
properties) is not well-known and therefore it is challenging to fit the LogNIG distribution directly to 
the original loss data.  However, fitting the NIG distribution to the log-transformed loss data is 
equivalent to fitting the LogNIG to the original data.  

 

This institution investigated the LogNIG distribution as an alternative to splice distributions but found 
that convergence issues usually arose when fitting the distribution (to estimate the distribution’s 
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parameters) to the loss data. Other issues should also be addressed, for example (i) whether or not 
the log-transformation of the data is optimal, (ii) if other methods for transforming the operational loss 
data are superior, and (iii) considering other classes of statistical distributions (such as the Burr, 
Gamma, Weibull, etc.). 

 

PROJECT OBJECTIVES 

The objectives of this project are: 

 Investigate various methodologies for transforming the operational loss data.  

 Investigate potential statistical distributions that are flexible. Here, flexible refers to the ability 
to capture the heaviness of the severity loss distribution’s tail without compromising its body.  

 The proposed distribution(s) should possibly be used to substitute splice distributions. 

 It should be relatively easy to use the proposed distribution(s) in practical applications.  
 

OUTPUTS REQUIRED  

Write a paper in the academic financial literature that discusses the findings of the research in order 
to:  

 Highlight the challenges that splice distributions produce, 

 Propose distributions that could serve as viable alternatives to splice distributions, and 

 Make recommendations on when/how the newly proposed distributions can be optimally used. 

STRATEGIC VALUE TO DIRECTED RISK RESEARCH 

This research will contribute conceptually and possibly also materially to the operational risk analysis 
field.  

 

POTENTIAL PITFALLS 

Relative sparseness of operational risk loss data at high percentile may pose challenges to verifying 
the performance of the proposed solution. 
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