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TITLE:

Applied statistical modelling of the insurance claim process incorporating dependence between frequency and severity

PURPOSE:

An extensive literature exists on modelling insurance claims. There are two main aspects to the typical models: a mechanism that governs the frequency of claims and another that governs claim severity. It is common practice to assume that these two stochastic mechanisms are independent. However, this may not be appropriate in practice, as both may depend on some third factor. For example, a large storm may induce an increase in both the number of claims and the typical size of claims. Other forms of dependence between the frequency and severity mechanisms are possible. 

We will develop a practical and flexible methodology for modelling insurance claims that extends existing openly available approaches by properly accounting for dependence between claim frequency and claim severity. Modern applied statistical methods will be at the heart of these methods. As our prediction tools will be based on a more detailed representation of the insurance process than current alternative methods, they will offer improved performance and competitive advantage for the collaborator.

RELEVANCE:

Future prediction of the frequency and severity of insurance claims is vital for setting reserves. Current prediction methods typically do not account for dependence between claim frequency and claim severity, and thus may be inefficient in practice. Our intention is to demonstrate this inefficiency and develop practical methodology that overcomes this weakness, thus leading to improved competitiveness for the industry.

RESEARCHER(S):

The Research team will comprise Dr AW Ledford, winner of the Royal Statistical Society Research Prize in 1998, Dr SP Brooks, winner of the Royal Statistical Society Research Prize in 1999, and an (unnamed) post-doctoral Research Assistant.

PLAN OF RESEARCH:

The proposed research programme will last for one year. During the first quarter the most promising of the existing openly available models will be identified and extended to allow for dependence between frequency and severity. In the second quarter, these models will be embedded within applied statistical procedures, and the advantage of the extended model will be demonstrated. In the third quarter the extended model will be rigorously tested by application to the large commercial insurance data set made publicly available by TSUNAMI. In the final quarter, predictions will be made based on up-to-date data, investigation will be made of other application areas of the methodology within insurance, and the results will be written up and submitted for publication. At all stages the industrial collaborator will have privileged access to the research findings. Meetings with the industrial collaborator will occur every three months, and probably more frequently at the start of the project.

DELIVERABLES:

· Report detailing the practical modelling framework.

· Report assessing the prediction performance of the methodology when applied to the publicly released commercial insurance claims TSUNAMI data set.

· Future predictions based on up-to-date data.

· Privileged disclosure of methodology before publication.

· A further proposal for developing the new methods into software for practitioners.

TIME-SCALE:

One year, as detailed above.

COSTS (SALARY/DIRECT COSTS/OVERHEADS):

Research Assistant salary
£33,654.21
(incl. 46% overhead)
Computer Support
£2,916.45
(incl. 46% overhead)
Equipment
£2,500
Travel/Subsistence/Conferences
£740
Total:
£39,810.66

SPONSORS (TO BE COMPLETED LATER):

RESOURCES (PERSON MONTHS):

One full time Research Assistant for 12 months.
[12]
Principal Investigators, one-half day per week each for 12 months
[2.5]
Industrial Collaborator: 10 days.
[0.5]

EXPLOITATION:

Exploitation will arise through application of these powerful new methods by representatives of the industry. The industrial collaborator will have privileged disclosure of the research methodology and will be assisted by the Research Team in its practical implementation.

PROMOTION:

The research findings will be promoted and disseminated throughout the  statistical, mathematical and actuarial communities via appropriate media including journals, conferences and workshops.
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