
 
 

 
 

 
THE RISE AND RISE OF HYBRID MODELLING 
Hugh Miller 
 
Key words: Decision Trees, Generalised linear models, model averaging, prediction, residual 
modelling 
 
Purpose of your paper: The paper explores the usefulness of hybrid modelling, where different 
multiple models are combined together, for improving accuracy in insurance applications. 
 
Synopsis: Hybrid modelling refers to the use of multiple modelling approaches to improve the overall 
accuracy of a fit. It is vital in areas where a high degree of prediction accuracy is desired. Typically it 
involves using approaches that are complementary, in the sense that they are able to detect different 
relationships in the data. This talk/paper includes a general introduction to the area, including 
discussion of how it relates to: 
• Model averaging – combining two or more model predictions together  
• Variable generation – using one model to generate new variables for use in the other  
• Residual fitting – how a final model can be produced iteratively by feeding the results from one 
technique into another  
There will also be an emphasis on some of the model types commonly used in general insurance, 
such as generalised linear models and decision trees. I explain why these two in particular are well 
suited for hybrid modelling and describe some new work to help maximise accuracy. Concepts and 
performance will be demonstrated on both synthetic and real data examples. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

THE EMPIRICAL EVALUATION OF MORAL HAZARD: CLAIMS VERSUS SURVEY DATA    

D Rowell, Dr HS Nghiem, Professor LB Connelly 

Key words:  
Moral hazard, Empirical estimation, Survey Data 
 

 
Purpose of paper:  
The disentanglement of adverse selection and moral hazard remains a significant and difficult 
empirical challenge in cross-sectional datasets.  This paper compares the feasibility of testing for 
moral hazard in a market for insurance, with claims versus survey data.  
 
Synopsis    

It has been stated that the disentanglement of adverse selection and moral hazard is probably the 
most significant and difficult challenge that empirical work on adverse selection [or moral hazard] in 
insurance markets faces (Cohen & Siegelman 2009). There is a consensus in the literatures that cross 
sectional datasets are ill suited to this empirical challenge (Abbring et al. 2003; Chiappori & Salanié 
2000; Cohen & Siegelman 2009; Dionne et al. 2007; Israel 2007). This paper re-examines this task 
and argues that it not the cross-section-ness of these data that is the issue. Rather, it is that claims 
data provided by insurance firms are the wrong cross-sectional data. This paper is divided into to four 
sections. Section 1 reviews the empirical literature, which has attempted to test for moral hazard 
and/or adverse selection in markets for automobile insurance using claims data. Section 2 examines a 
recent contribution by Finkelstein & McGarry (2006) in an insurance market for long-term care, which 
has used survey data with some promising results. Section 3 demonstrates why the standard methods 
for controlling for endogeneity cannot be used with claims datasets. Section 4 illustrates this claim by 
highlighting a methodological flaw in the paper published by Chiappori and Salanié (2000).  

 
 
 
 
 
 
 
 



 

 
 
 
 

 
 

 
 
IMPACT OF WORKER-TO-WORKER CLAIMS IN A LIABILITY PORTFOLIO 
 
Yan Zhao  
 
Key words: (Worker- to-worker claims, Liability, workers compensation) 
 
Purpose of your paper:  
 
To explain what worker-to-worker claims are, and how it impact on the liability insurers and how 
should actuaries make allowance when carried out valuation and pricing of commercial insurance 
liability portfolios. 
 
Synopsis:  
 
This paper aims to inform actuaries on: 
 

 What is a worker-to-worker claim? 
 How does it arise?  
 What are the features of these claims?  
 What is the impact of these claims in claim experience? 
 What is the difference in experience between different states? 
 What is the difference in experience between different industries? 
 Current market practices in Australia 
 How could actuaries allow for in valuation of outstanding claims and pricing? 
 Actuarial methodologies – how could we respond to underwriting and claim experience 

changes in general? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 

Legal, Medico Legal, Medical Providers – Does the Choice of Provider Influence Claim Results 
in Bodily Injury/Liability Claims? 
 
Aaron Cutter (and client) 
 
Key words: TBC 
 
Purpose of your paper: TBC 
 
Synopsis:  
 

This paper examines the possibility that there exists relationships between the provider of service and 
ultimate outcome.  We also examine the interaction and links between legal provider and medical 
practitioner. 
 
 
 
 
 
 



 

PUBLIC LIABILITY PERSONAL INJURY CLAIMS – AN INVESTIGATION OF POST TORT-
REFORM TRENDS BY HEAD OF DAMAGE 

John Barker, Tom Carr, Andrew Cohen, Adam Searle, Augustine Sidik 
 
Key words:  
Public Liability, Heads of damage, Trends, Analysis, Suncorp. Personal injury claims 
 
Purpose of your paper: 
 
This paper will provide insight into underlying trends for Public Liability personal injury claims.  
 
Synopsis: 
 
The paper will investigate post tort-reform trends for public liability personal injury claims, and present 
analyses by Head of Damage.  Underlying trends investigated will include claim frequency, average 
claim size, legal costs and changes in settlement patterns.  The paper will also provide a comparison 
between States. 
 
Suncorp has agreed to make its claim data available to the authors for analysis in this paper, in order 
to contribute to industry understanding in this field.  Analysis of Suncorp’s detailed data will be 
supplemented by a review of the data available within the National Claims and Policy Database. 
 
 



 

 
 

Stochastic Reserving with Bayesian Models: can it add value? 
 
Scott Collings, Francis Beens, Amitoz Gill, Lynn Bui 
 
Key words: Bayesian PPCI, skewed distributions, prior distributions, suitability of stochastic models 
 
Purpose of your paper: To explore if stochastic models, applied to triangular data, assist in 
producing a better result than traditional models.  Simple Bayesian chain ladder and PPCI models are 
developed and tested on portfolios to test the benefits and limitations of these models. 
 
Synopsis: Stochastic reserving methods applied to traditional actuarial ‘triangular’ data have been a 
keen area of research by the actuarial profession over the past decade.  Many of these methods are 
complex and involve a significant amount of time and effort to understand and apply effectively.  This 
paper seeks to address the question, “are there situations when the benefits of using a stochastic 
model offset these costs?” 
 
In particular, this paper explores whether or not using a stochastic model, applied to triangular data, 
can do a better job of calculating the central estimate and risk margin than can traditional actuarial 
techniques.  Our hypothesis is that stochastic models can produce a better result where the triangular 
data exhibits some form of skewness.  We focus on common actuarial assumptions, such as 
development or payment factors.  Where these factors are skewed, the mean of their distribution is not 
the same as the median and/or mode.  Using traditional techniques and simply taking the average 
would not produce a true central estimate.  Stochastic methods, which allow for a distribution 
assumption, may produce a better result. 
 
In order to test our hypothesis, we first test a variety of data sets to see if the distribution of 
parameters (such as development and payment factors) is closer to normal or a more skewed 
distribution. 
 
We then develop simple Bayesian chain ladder and Bayesian PPCI models, and apply these models 
to selected data sets.  The spreadsheet versions of these models are familiar to most general 
insurance actuaries, and this allows easy comparison between the spreadsheet version and the 
Bayesian version. 
 
We then analyse and discuss the results.  We also touch on other features of Bayesian modelling 
relevant to actuarial practice, including the ability to entertain informative prior distributions.  Finally, 
we conclude with a discussion as to whether we the benefits of a Bayesian approach outweighed the 
time and energy costs of understanding and applying it.  
 

 



 
INJURY COMPENSATION AND HEALTH OUTCOMES: CONCEPTS AND PROBLEMS OF 
MEASUREMENTS 
Luke B Connelly, Natalie Spearing* (*presenter) 
 
KEY WORDS 
Insurance, personal injury compensation, compensation scheme design, outcome measurement, 
health outcomes, causation, confounding, sample selection bias, study design 
 
PURPOSE OF THE PAPER 
There is a prevailing view that a negative correlation between compensation and health outcomes 
exists, based on the empirical literature. This paper examines the quality of the evidence for the 
hypothesis that injury compensation is associated with poor health, with a focus on the problems 
inherent in the measurement of such a relationship. 
 
SYNOPSIS 
While the rationale for specific legislative and regulatory arrangements governing compensation for 
injuries varies between jurisdictions, there is universal concern for the health and wellbeing of 
individuals following an injury. In theory, recompense for the losses associated with an injury should, 
ceteris paribus, leave injured parties better off than they would have been in the absence of 
compensation. Nevertheless, there is a view that compensation, and/or the processes to procure 
compensation, are negatively correlated with (good) health outcomes. This view is consistent with 
concerns about moral hazard, or malingering, particularly for injuries that are not objectively verifiable, 
and it has been applied to argue for changes to injury compensation legislation. This paper examines 
the quality of the evidence for the hypothesis that injury compensation is associated with poor health, 
with a focus on the problems inherent in measuring such a relationship. 
  
The hypothesis that compensation may be causally associated with poorer health outcomes is clearly 
important, and of great interest. Unfortunately, it is also extremely difficult to test reliably. As the 
random allocation of injury compensation is generally considered infeasible, the influence of 
compensation on health must be inferred from non-experimental studies. Yet, when the methods and 
assumptions of such studies are reviewed, sources of potentially important forms of bias are found, 
including omitted variable bias, confounding, sample selection bias and reverse causality. While these 
potential sources of bias are often acknowledged, attempts to avoid or control them are infrequent. In 
addition, there is no consistency in the approach that is used to measure “compensation”. Indeed, 
heterogeneous concepts such as “litigation”, “lawyer involvement” and “compensation” (to name a 
few) are often used interchangeably, as if synonymous.  
  
The paper concludes that the current literature is of insufficient quality to justify the claims of 
protagonists that compensation is causally related to poor health outcomes. There is a danger that 
acceptance of the thesis that compensation is a cause of poor health will have an adverse and 
unintended effect on relevant legislation and on judicial decisions about compensation – and 
subsequently, on health 
 
 
 



 

 
THOUGHTS ON LARGE AND UNUSUAL CLAIMS 
Laurel Kong, Felix Tang, Jason Yu 
 
Key words: large claim, unusual claim, current practice, actuarial judgement 
 
Purpose of your paper: 
 
To discuss the key considerations in analysing large and unusual claims (i.e. claims that have the 
potential to distort the analysis undertaken and that may require separation from the main body of 
data, whether small or large), which are often a common feature across general insurance portfolios.  
The diversity of current approaches is noted, and the role of actuarial judgement is emphasised. 
 
Synopsis:  
 
One of the principles that form the basis of insurance is that “in many cases a few very large losses 
represent a major proportion of the total cost” as described in Hart et al (2007).   
 
Despite the clear prevalence of large losses in general insurance portfolios, and perhaps a common 
understanding of the broad principles of considering and analysing large claims, we observe that there 
is a wide variance in how these broad principles are applied, and a number of issues that emerge 
during application. 
 
We have also observed that there exist a subgroup of claims that have been termed “unusual” in this 
paper. These claims might be claims that are atypical even within the large claim subgroup due to 
either cause, size or slow emergence as large claims, but can also be represented in groups of 
smaller claims (perhaps with a common causative factor). 
 
In this paper we have summarised some common principles when considering large and unusual 
claims, and any gaps and challenges that arise when these principles are being applied in practice. 
We have also noted any themes that emerge from these challenges in current practice based on our 
experience of analysing or reviewing general insurance portfolios. 
 
This paper is of interest to readers who would like to understand current practice of how large and 
unusual claims are analysed and the “devil in the detail” issues that are observed to emerge during 
this analysis. 
 
 

 



 
 
 

 
 

 
Home Warranty Insurance – Taming the Ups and Downs of the Building Cycle 
(Peter Hardy and Ben Knight) 
 
Key words:  
 
Home warranty insurance, pricing, building cycle, global financial crisis, scheme design. 
 
Purpose of your paper:  
 
Increase the awareness and knowledge of delegates on home warranty insurance and the issues 
associated with managing and pricing this form of insurance. 
 
Synopsis: 
 
The Global Financial Crisis recently contributed to a deterioration in the building cycle and this has led 
to an increase in the number of builder insolvencies. Further, this has had a significant impact on the 
willingness of insurers to participate in the Australian home warranty insurance market. As a result, 
there have been a number of structural changes to home warranty scheme design to help return 
stability to the market. Some Australian states have opted to publicly underwrite the insurance (NSW 
and Victoria), while other states have removed the compulsory nature of the insurance (Tasmania). It 
is unclear what responses, if any, will arise from other states. 
 
We summarise the main characteristics of the home warranty insurance market today, as well as 
discussing some of the main changes over recent years. This includes a discussion of the major 
players in the market, the main benefit entitlements (including limitations) and scheme structure. 
 
We discuss the importance having a sound longer-term pricing paradigm within a home warranty 
insurance scheme, including understanding the financial impact of the building cycle over time. We 
also discuss the merits, or otherwise, of privately underwritten versus publicly underwritten schemes. 



 
 

 
IS COMPENSATION “BAD FOR HEALTH”? A SYSTEMATIC META-REVIEW 
 
Natalie Spearing*, Luke B Connelly (*presenter) 
 
KEY WORDS 
 
Accident compensation, personal injury compensation, insurance, systematic review, health 
outcomes, compensation scheme 
 
PURPOSE OF THE PAPER  
 
There is a common perception that injury compensation has a negative impact on health status, and 
systematic reviews supporting this view have been used to influence decisions about compensation 
scheme design. This study evaluates the quality of the evidence for this thesis. 
 
SYNOPSIS  
 
Study purpose 
There is a commonly-held view that compensation for personal injury has a negative impact on health 
outcomes, and systematic reviews supporting this hypothesis have been used to influence policy and 
practice decisions. Systematic reviews enable the large volume of information generated by many 
different studies to be summarised in a manner that is less biased than the “traditional” literature 
review. When they are done well, they are considered the highest level of evidence for policy and 
practice decisions. However, because of their broad influence, it is important to appraise the quality of 
such reviews critically before applying their results to decisions. The purpose of this meta-review is to 
evaluate the quality of the evidence that exists, in the form of systematic reviews, on the thesis that 
injury compensation and health outcomes are negatively correlated. 
 
Method 
Relevant systematic reviews were identified by searching health, economics, and law databases from 
the date of their inception to August 2008. Hand searches of reference lists were also conducted. 
Study selection criteria were established a priori. Systematic reviews that examined the impact of 
compensation on recovery, involved adults, and were published in English were included. The 
investigators independently appraised the methodological and reporting quality of the included 
reviews using standard instruments. Data were extracted on the quality of the reviews and on their 
characteristics, particularly with respect to compensation scheme characteristics. 
 
Results 
Eleven systematic reviews met the criteria for inclusion in this study. Seven of the reviews 
qualitatively synthesised the results of primary studies, and four conducted a meta-analysis. They 
covered a range of conditions including whiplash, mild traumatic brain injury, surgical outcomes, acute 
low back pain, and neck pain in workers. They included primary studies involving workers’ 
compensation and/or litigation. Notably, all of the primary studies that were analysed were – in 
respect of compensation – observational in design, and thus are subject to the problems of bias and 
confounding that are commonly associated with observational data. Moreover, the primary studies 
used a range of health outcome and proxy measures to evaluate the association between 



compensation and health outcomes. Nine of the 11 reviews reported an association between 
compensation and poor health outcomes. 
 

Summary of findings 
This meta-review summarizes the results from 11 systematic reviews that have investigated the 
association between compensation and health outcomes across a range of conditions. Our evaluation 
of the quality of the systematic reviews and their approach to compensation shows that the primary 
research in this field is generally of low quality, devotes little attention to the heterogeneous nature of 
the intervention (injury compensation), and employs a broad range of measures to determine the 
health impact of compensation.  

 
Despite these general limitations, one of the higher quality reviews examining a single compensation 
pathway, and relying on primary studies using health outcome rather than proxy measures, found 
strong evidence of no association between compensation derived through litigation and health 
outcomes following a whiplash injury. This finding challenges the emerging view that legal processes 
are negatively associated with health outcomes.  
 
While there is a need for further research before conclusions about the association between 
compensation and health status can be drawn, moves to alter scheme design on the basis that 
compensation is “bad for health” are premature as evidence of such an association is unclear. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 

 
TITLE OF PAPER TO APPEAR IN PROGRAM: AN OVERVIEW OF CONSUMER CREDIT 
INSURANCE 
 
Name of Authors: Kevin Gomes and Marcus Arena 
 
Key words:  
Consumer credit insurance, CCI, insurance profitability, consumer credit regulation, consumer credit 
loss ratio, unemployment, consumer credit capital requirements 
 
Purpose of your paper: 
This paper will provide an overview and examine the outlook for consumer credit insurance, including 
implications of the recent regulatory focus, drivers of underwriting performance and a framework for 
assessing the capital requirements. 
 
Synopsis: 
 
Consumer credit insurance (CCI) typically insures repayment of loans during a period of disability 
and/or unemployment, or in the event of death. CCI is often written as a “hybrid” product, with 
disability and unemployment benefits being underwritten by a general insurer, whilst the death benefit 
is underwritten by a life insurer. Although an established product for both general insurers and life 
insurers, a recent regulatory focus in Australia and overseas has the potential to change the way CCI 
products are sold. 
 
Furthermore, whilst CCI has been one of the best performing classes of general insurance business in 
the Australian market over many years, loss ratios can be volatile and are highly correlated with 
economic conditions. This also has consequential impacts on capital requirements. 
 
This paper will examine the outlook for consumer credit insurance, including implications of the recent 
regulatory focus, drivers of underwriting performance and a framework for assessing the capital 
requirements. 
 
 
 
 
 
 
 
 




