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Purpose of your paper:  The purpose of this paper is to develop the application of Lévy copula 
models in practice as a tool for modelling claim dependence. We illustrate the fitting procedure with a 
set of real data on worker’s compensation. 
 
Synopsis:  
 

Dependence between classes of business in non-life insurance has implications for pricing, reserving, 
and risk-based capital. Distributional copulas offer a convenient way of modelling dependence 
between random variables and are a popular tool in quantitative risk management. An approach to 
modelling dependence between claim amounts in multiple classes of business is to apply a 
distributional copula on aggregate claim amounts for multiple classes of business. However, 
complications with distributional copulas arise under changes of time horizon and in addition, using 
distributional copulas does not allow for coherent modelling in claim frequency and severity. An 
alternative tool to distributional copulas is the common shock model. While the common shock model 
is time-consistent and allows for separate modelling of dependence in frequency and severity, it is not 
parsimonious, especially as the number of dimensions increases. 
 
Lévy copulas offer a time-consistent and parsimonious way of coherently modelling dependence in 
claim frequency and severity, offering advantages over both distributional copulas and the common 
shock model. Unfortunately, existing actuarial literature has largely been theoretical and has not 
considered practical issues of Lévy copulas such as parameterisation and model choice. Additionally, 
only one Lévy copula is featured in the literature and data studies with Lévy copulas are limited to only 
one dataset. 
 
In this paper, we exploit the merits of using Lévy copulas and further develop the application of Lévy 
copulas in insurance as a tool for modelling dependence. We develop new Lévy copulas while 
comparing the possible dependence structures enabled by these new Lévy copula. In doing so, we 
expand the possible range of dependence structures enabled by Lévy copula models.  
 
In consideration of the use of Lévy copulas in practice, we provide a methodology for modelling 
dependence with Lévy copulas and discuss ways of comparing the fit of different Lévy copulas to a 
dataset. We further illustrate with an example using a set of real data on worker’s compensation. This 
reflects an extension on existing literature, which only features one Lévy copula and thus lacks a 
comparison of Lévy copula fit. We find that a Lévy copula introduced in this paper provides a 
significantly better fit to the data set than other Lévy copulas. 
 

Finally, we develop theoretical results for Lévy copulas beyond a bivariate setting. In particular, we 
develop a relationship between the common shock model and Lévy copulas for the case of three 
classes of business. In order to allow for greater flexibility in dependence structures, we employ 
techniques previously used for distributional copulas in order to create Lévy copulas that allow for 
asymmetric dependence structures in multiple classes of business.  
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Purpose of your paper: We describe an extension to classical GLMs which allows to 
effectively cluster high dimensional data jointly with fitting the main model. We apply our 
approach to the problem of defining vehicle symbols/classes. 
 
 
Synopsis: One of the main lessons that have emerged from the last 20 years of “machine 
learning” research is that it is often advantageous to severely overparametrise a model and  
then control its degrees of freedom through regularisation. 
 
We use this insight to develop an extension to the GLM framework that allows to effectively 
perform clustering of high dimensional data, such as that used to define vehicle symbols, 
jointly with fitting the main model. This is accomplished through the use of techniques for 
convex optimisation. 
 
The idea of regularisation goes back to the work of A. Tikhonov in 1960s . Among its many 
applications, regularisation is the principle reason for the remarkable performance of the 
“support vector machines” family of algorithms which implicitly generate feature spaces of 
very high dimension through the use of kernel functions.  
 
An effective form of regularisation can be achieved by penalising is the sum of absolute 
values of the parameter vector or its l1 norm. Early applications of l1 norm regularisation 
appeared in geophysics literature in1970s where its sparsity inducing properties had been 
employed for signal recovery. Since then it has become a widely adopted technique in signal 
processing with applications including computing transform coefficients (“basis pursuit”), 
denoising, signal recovery from incomplete measurements (“compressive sensing”) , fault 
identification  and sensor selection.  
 
In statistics, the idea of l1 norm regularisation is used in the well-known “lasso” algorithm for 
linear regression, its extensions such as the “fused lasso”, the “elastic net” etc. Subsequently 
l1  regularised logistic regression and natural development of the idea to GLMs have also 
been described. The method of l1 norm regularisation has been used in other contexts, 
including portfolio optimisation, design of integrated circuits, machine learning etc. 
 
 

 



 
An Economic Model to Evaluate Extreme Events for Lenders’ Mortgage Insurers  
 
Elaine Collins, Angela Tong 
 
Synopsis:  
 
The recent proposed changes to the APRA regulatory capital requirements has generated much 
discussion around various ways of looking at tail events for target capital setting purposes. Aside from 
regulatory capital, tail events also need to be considered when determining a company’s economic 
capital and risk management. 

 
There are a number of approaches to evaluating capital at tail percentiles, at one extreme, fitting an 
assumed statistical distribution and, at the other extreme, introducing complex stochastic models that 
look at uncertainty in performance of claims, pricing and investments to name a few sources of risk. 
While a stochastic approach better reflects the risk profile of a portfolio, it is often costly and time 
consuming to develop and can be seen as a black-box to non-technical users. 

 
We present an approach that lies between the two extremes of the modelling spectrum, while focusing 
on insurance liabilities for lenders mortgage insurers,. Our model can be set up in Excel relatively 
easily, while, at the same time, appropriately model the economic variables that drive claims cost. 

 
For a lenders mortgage insurer, claim payments are highly dependent on the economic environment. 
This makes an economic model the obvious choice when insurance liability is valued stochastically. 
Our approach will give specific considerations for key drivers of claim cost, including unemployment 
rates, interest rates and property price movements. It will aim to balance practicality in model 
calibration, consistency with academic research of economic factor movements, as well as the ability 
to capture extreme events occurring. 
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Purpose of your paper: We hope to highlight features of different insurance schemes which are 
desirable and what each scheme can learn from the others. 
 
Synopsis:  
 
People with disabilities in Australia speak about vastly different experiences with the care they receive, 
their quality of life and their financial wellbeing.  One of the major reasons why this arises is because 
of the patchwork of different financial schemes that exist and the lack of coordination between them. 
This issue has recently become a hot topic with the Federal Government asking the Productivity 
Commission to investigate how to establish a national disability scheme.  In particular, its terms of 
reference are to investigate the potential design of the scheme, how it should be funded, who it should 
cover, how it will interact with existing schemes, its impact on the workforce, how it should be 
governed and administered. 
 
The authors of this paper wish to make a contribution to this important national discussion.  This paper 
attempts to examine the differences between three different categories of insurance schemes that 
provide disability benefits:  

(i) worker’s compensation schemes that provide income and medical benefits for disabilities 
arising from work related accidents  

(ii) disability income insurance, which is offered by life insurers and provides income benefits for 
disability arising from all causes, and  

(iii) health insurance, which provides for the medical costs arising from all causes. 

  The paper will compare the three categories: 
 Their coverage of the insurance needs of disabled people and the gaps and overlaps in 

benefits – and the extent to which they arise from legal constraints 
 Claims management under various scenarios by looking at individual outcomes and their 

effectiveness in returning people to work.   
 Different claim, administration and marketing costs arising from the nature of the cover, 

underwriting processes and the target markets  

In doing so, we hope to highlight features of each type of scheme which are desirable and what each 
type can learn from the others.  To make the comparison, we have developed a set of criteria which is 
discussed in the paper.  The paper will also show how different criteria lead to different preferences.   
 
Finally, we step back up and ask ourselves what is the significance of the results, particularly in the 
current Australian paradigm.   
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Purpose of your paper: To provide a brief history of the involvement of actuaries in general 
insurance, to discuss the current state of play and to provide an outlook of what actuarial involvement 
in GI might look like in the future. 
 
Synopsis:  
 
Actuarial involvement in general insurance has grown from a minor role in the 1970’s to a very 
significant roles (including statutory responsibility) over the last 30 to 40 years.  The increase in 
actuarial involvement has seen a substantial increase in the numbers of actuaries employed by 
general insurance companies as well as a large increase in the breadth of roles undertaken by 
actuaries. 
 
The growth in actuarial roles has benefited the profession considerably though some actuaries are 
now querying whether the developments have all been positive. 
 
This paper summarises the past, current and potential future roles of actuarial involvement in general 
insurance and provides a summary of the key changes to the role of the actuary over time.  In addition 
the paper considers the extent to which actuaries are adding value versus being a statutory burden 
and looks at the key risks that are expected to be faced by actuaries in the future (and which the 
doomsdayer predicts will come sooner rather than later). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 




