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A UNIFIED APPROACH TO RESERVING AND PRICING 

Dimitri Semenovich and Richard Wardlow 
 

Key words: generalised linear models, reserving, pricing 

 

Purpose of your paper: The goal of the paper is to propose a series of methods that combine aspects 

of what is traditionally thought of as “reserving” and “pricing” models, resulting in a unified 

methodology capable of taking into account both exposure and claims characteristics. 

 
Synopsis: Actuarial profession in general insurance has developed two further sub-specialisations in 

reserving and pricing. There is surprisingly little methodological cross-fertilisation between the two 

areas even when both activities are performed by the same person. I t is not uncommon to have a 

simplistic “pricing valuation” carried out and the development factors used to preprocess the inputs 

(or outputs) of much more detailed multivariate models. This approach not only affects the accuracy 

of the final result but also makes sensible statistical validation (e.g. out of time testing) problematic, to 

say nothing of the difficulties the traditional reserving methods have with changes in exposure profile 

or case estimation practices. 

 

In this paper we demonstrate that it is natural to consider both problems together in the framework 

of generalized linear models – a single regression can capture both detailed risk characteristics and 

the development pattern. We begin with a brief review of the regression representation of basic 

chain ladder, introduce some effective tools to handle overparametrisation and discuss under what 

conditions two separate regression models can be combined without affecting their results. We then 

proceed to develop a number of extensions, progressively incorporating claim and exposure 

characteristics. The final framework encompasses a number of standard reserving methods, 

statistical case estimation and risk premium models prov iding a powerful set of tools for detailed 

investigations into portfolio performance. 

 

While the paper is primarily aimed at pricing and portfolio monitoring applications, we hope that it 

will also be of interest to reserving actuaries, offering both a reliable methodology to allocate 

reserves to indiv idual policies and a means of controlling for some of the shortcomings of traditional 

methods. 
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BIG DATA AND SCARCE RESOURCES – WHERE ARE INSURERS FOCUSING THEIR BIG DATA EFFORTS 

Aaron Cutter and Nelson Henwood 
 

Key words:  Big Data; Insurance Practices; Pricing; Customer Insights; Claim Management; Fraud 

Detection  

 

Synopsis: There has been much discussion around “Big Data” recently. The truth is that big data and 

big data analytical techniques have been around for some time now.  Insurance is an area which 

naturally collects a substantial amount of data, and has significant potential to take advantage of 

the increasingly powerful and accessible big data and associated analysis.  However, how mature is 

the insurance industry in this area? 

 

While there is a wide range of uses for Big Data being explored by the insurance industry (to improve 

not only customer insights, but also to improve claims outcomes, detect fraud and improve 

underwriting, among other areas for example). We believe the use of Big Data is still in its early 

stages. 

  

In this paper, we summarise current practice for using Big Data in the insurance industry.  We will 

compare the outcomes sought by insurers, the Big Data sources being used, and the techniques 

used to process this data. 
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BIG DATA: IMPLICATIONS FOR THE GENERAL INSURANCE INDUSTRY AND THE ACTUARIAL PROFESSION 

Dimitri Semenovich and Solai Valliappan 
 

Key words: big data, analytics, strategy 

 

Purpose of your paper: “Big data” is a rather nebulous and ill-defined concept; the paper isolates a 

number of ideas that go under that name and uses the resulting framework to analyse the 

challenges to the general insurance industry and the actuarial profession.  

 
Synopsis: We argue that, at least in insurance, there are three main aspects to "big data". One is 

significant gains in operational efficiencies that can be had by v iewing the organisation as 

fundamentally software centric, with sharp focus on programmatic "interfaces" for all major serv ices 

and universal data v isibility (expense ratios on the order of 5% are not unimaginable). Beyond cost 

sav ings, such a configuration can enable a new level of innovation in product design and 

distribution, at present to a large degree held up by challenges in implementation.  

 

Another side, and to some degree building on the operational capacity, is "analytics" – at the 

operational level it is the ability to effectively and objectively evaluate whether pricing and product 

structures or competing approaches to customer experience.  Active experimentation, particularly in 

the personal lines space, is a key tool to obtaining truly reliable insight into these questions, which has 

long been the golden standard in the social sciences (some striking counterexamples not 

withstanding). 

   

Finally, the ability to leverage additional data sources (web, telco, GPS, bank transactions etc.), not 

directly available to traditional carriers, is quite likely to become essential. Census type datasets that 

are frequently updated and provide (probabilistic) matching on many dimensions in addition to the 
residential address are likely to become the norm. 

 

We challenge the incumbents’ ability to quickly transform and adapt to the emerging environment 

while keeping to their acceptable risk envelope. 
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COMPARING SOFTWARE OPTIONS FOR ACTUARIES 

Hugh Miller 
 

Key words: Data management, GLMs, analytics, SAS, SQL, SPSS, R 

 

Purpose of your paper: To compare the main software options in general insurance for usability and 

speed. This includes data management and modelling typically done in general insurance work. 

 

Synopsis: The choice of software in general insurance contexts often receives cursory attention, but 

will have profound implications for how work is done. This presentation will explore the choice of 

software with commentary on: 

 Server versus workstation modes of work 

 Qualitative and quantitative differences between major software options for data 

management and storage 

 Qualitative and quantitative differences between major software options for generalized 

linear modelling (GLM) work 

 Qualitative and quantitative differences between major software options for machine 

learning based modelling 

The presentation will include benchmarked speed results for a number of leading software options for 

data management and modelling, including SAS, R, SPSS and a number of others. 
 


