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TITLE:

Practical pricing models for financial weather instruments

PURPOSE:

Financial weather instruments are useful for controlling and offsetting the financial risks associated with adverse weather. An extensive literature exists on the theory of pricing financial instruments, see, for example, Bingham and Kiesel (1998), but few of the available methods allow practical inclusion of external information such as previously observed values of weather variables or expert meteorological knowledge. Including such information will lead to improved and more efficient pricing and hence increased competitiveness for the industry.

We will combine the existing theoretical methods that are appropriate for weather instrument pricing with modern computational tools for statistical analysis. This novel combination will yield state-of-the-art, theoretically sound and practically useful pricing tools that may be calibrated against meteorological data, index data such as heating-degree-days, and price data. This combination is of appeal to both academic and financial practitioners.

RELEVANCE:

Trade in financial weather instruments is becoming increasingly common and tools for pricing these instruments are becoming increasingly important. The practical tools we will develop will allow current theoretical models to be calibrated against historical data and modified in the light of expert knowledge, and will yield efficient methods for assessing what constitutes a `fair' price both for short-range and long-range instruments. Even a small improvement in pricing performance over current practice will have a significant business value.

RESEARCHER(S):

The research team will comprise Prof MJ Crowder, an expert in stochastic modelling with a proven track record in industrial and contract statistical research, Dr AW Ledford, a former winner of the Royal Statistical Society Research Prize with specialist knowledge of computational statistical methods and previous experience of working with TSUNAMI, and an (unnamed) post doctoral Research Assistant (to be recruited).

PLAN OF RESEARCH:

The proposed research programme will last for one year. In the first quarter a review will be undertaken to identify which of the methods in the open literature are best suited to practically addressing the problem at hand. During this time relevant historical financial, meteorological and index data sets (e.g. such as those openly available in the US) will be prepared by the industrial collaborator and passed to the researchers via TSUNAMI. Combining the identified models with appropriate statistical methodology will be the focus of the second quarter. The resulting methods will be applied to the data in the third quarter, and the pricing performance assessed by `hindcasting'. In the final quarter the findings will be written up and the methodology applied to up-to-date data. It is anticipated that meetings with representatives of the industry will occur at least every two months, and probably monthly initially.

DELIVERABLES:

· A report identifying the appropriate theoretical and practical models and detailing a framework for their combination.

· A report detailing results and assessing performance via hindcasting.

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

· Privileged disclosure of methodology before publication.

· A further proposal for developing the research tools 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
£820
Total: 
£39,890.66

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: 21 days (includes data set construction)
[1]

EXPLOITATION:

Exploitation will arise through application of the new methodology by the industry. The TSUNAMI collaborator will receive 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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