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Apostolos-Paul Refenes (Bsc Mathematics & Computing 1984, PhD Computing
1987) is Professor of Financial Engineering and Director of the Financial Engineering
Research Centre at Athens University of Business & Economics. He has held
previous academic appointments at London Business School (Associate Professor),
University College London (Senior Research Fellow), and the University of Athens

(Visiting Professor), and various professional appointments including the Hellenic

Accounting & Auditing Standards Oversight Board (Executive Chairman), OPAP
International Ltd (Chief Executive), OPAP S. A. (Board member, Non-executive
Director), Hellenic Competition Commission (Member), UK Cabinet Office (Member Technology Foresight
Panel on financial services), and the DTI (Scientific Advisor). He has consulted for many financial
institutions including Morgan-Stanley, CitiBank, Barclays, Dresdner, BNP, Societe General, Smith New
Court, Golden Cross, KGAL, Bank of Greece, OTEestate, etc. and other organisations including the
European Commission.
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Author of over 100 papers and editor of six books on the subjects of neural computing and financial
engineering applications. Recipient of research awards in excess of $15m from several public and private
funds. Associate editor of the Intelligent Systems in Accounting and Finance Journal, International Journal
of Computational Intelligence and Organisations, guest editor of the Journal of Forecasting, series editor
Studies in Computational Finance, and a serving member of the editorial board of the Neural Computing
& Applications Journal. Programme committee member in several International conferences including
World Congress on Neural Networks, International Conference on Artificial Neural Networks, International
Conference on Neural Information Processing Systems, Euromicro, the IEE annual conference on ANNS,
and ICANN. Founded the international conference on Neural Networks in the Capital Markets (NnCM) and
served as general chair for NnCM-93 and NnCM-95, Computational Finance 1997, International Chair for
the Joint IEEE/IAFE conference on Computational Intelligence in Financial Engineering (CIFEr). Invited
speaker at many international symposia.

Teaching interests include non-parametric statistics, neural networks, financial econometrics, financial
mathematics, and computational finance. His classes include MBA, Masters in Finance and PhD students
at London Business School as well as MSc and BSc in Management Science at Athens University of
Economics & Business and University College London. Short executive courses in financial econometrics,
advanced quantitative methods, advanced data analysis and forecasting have been developed over the
years. Invited to give university lectures and short executive courses in over 20 countries in Europe, Asia,
Australia, North and South America.

Research on Financial Engineering, Computational Finance and Neural Networks has been supported by
the ESRC, the DTI, ESPRIT, VALUE, and privately by several companies in the finance sector. Work on
neural network design methodology, model identification, and estimation procedures is cited regularly for
a number of years. Applied work has also included tactical asset allocation, factor models for equity
investment, dynamic risk management, nonlinear cointegration, exchange risk management, etc.
Research papers have appeared in such journals as IEEE Trans on Neural Networks, Neural Networks,
Neural Computing & Applications, Neurocomputing, Risk, Defense Economics, Journal of Forecasting, Int.
Journal of Forecastiing, Journal of Int. Financial Markets, etc. Topical work has been reported in Scientific
American, The New Scientist, Nature, Risk, IEEE spectrum, and the press The Financial Times, The Times,
The Independent, The Guardian, The Daily Telegraph, and others. Listed in “who is who in the world”.
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¢ Balou A., “A Basic Object Oriented Platform for the execution of high-level OO languages”, PhD
University College London, (1995).

¢ Oliveira C., “A Distributed Object-Oriented Machine for Parallel Processing”, PhD University College
London (1994).

RESEARCH

Since 1984 Refenes has been working on dynamical systems theory and developed neural network
applications in image understanding, voice recognition, medical diagnosis, and database marketing.
Current research on methodology at the Decision Technology Centre, London Business School deals with
the development of nonlinear methods for data analysis and forecasting. The main research themes cover
the following :

¢ Nonparametric models & machine learning: non-parametric model estimation and learning
procedures based on neural networks.

¢ Model selection / specification: identification procedures for mispecified (neural network) models;
and diagnostics/residual analysis for (non-linear) model (mis-) specification.

¢ Hypothesis testing & confidence intervals: development of distribution theory for hypothesis testing
and confidence intervals on parameter/variable significance estimation.

¢ Robust model estimation: outlier- and leverage-resistent estimation procedures for neural models
and diagnostics for outlier/leverage identification in the context of nonlinear models.

¢ Parameter sensitivity & prediction uncertainty: model sensitivity to sampling variance and
parameter perturbations. Bounds for prediction uncertainty.

¢ Nonlinear cointegration: development and identification of nonlinear models with error correcting
terms on cross-sectional as well as time series data.

¢ Generalised Nonlinear Least Squares Models: development and application of GLS methods for
nonlinear models to deal with problems of stationarity, level changes, etc.

For the past five years he is working on non-linear methods for data analysis and forecasting in the
context of financial engineering, and business applications. He has been awarded external research
grants of over $10m and led teams in several research projects including machine learning, non-linear
systems for currency trading, tactical asset allocation, and portfolio management. In the past three years
as part of the NeuroForecasting Research Programme at London Business School he directed research
and led teams working on the following projects:

¢ Factor Models for Tactical Asset Allocation: Factor models are widely used in portfolio
management. This project extended the approach to tactical asset allocation whereby performance
differentials between the main asset classes (bonds vs equities vs cash) can be explained in terms of
changes in fundamental economic and financial variables. This approach relaxes the assumptions on
linearity and uses neural networks instead of regression analysis to model relative performance
between the main asset classes on the basis of their exposure to a set of (17) economic and financial
factors. With: Postel (Hermes) Investment Management.

¢ Arbitrage Models for Tactical Asset Allocation: Statistical arbitrage models are finding increasing
use in tactical asset allocation as an alternative to factor models. The basic idea is to exploit short-
term pricing anomalies between different asset classes. A model for the UK, exploiting daily pricing
anomalies between equities and gilts was completed on January 1995. With: Societe Generale.



¢ Factor Models for Equity Investment: Linear factor models are widely used in equity investment. By
relaxing the assumptions on linearity we use neural networks to model stock returns on the basis of
stock exposure to fundamental factors, financial ratios and cyclicity indicators. The models are applied
to a universe of stocks drawn for the CAC-40. These non-linear factor models are then used to
construct portfolios which are immune and/or sensitive to given factor exposures by choosing the
weights so that the partial derivatives of the portfolio return over the chosen factor exposures are set
to the desired values. With: Societe Generale and Banque Nationale de Paris.

¢ Nonlinear Cointegration in European Equity Futures: A nonlinear co-integration model of the
FTSE with a basket of European indices (including DAX, EoE, CAC, and SMI) was developed on daily
data. The residuals of the cointegration are modelled as a nonlinear function of exogenous variables
(e.g. interest rate volatility, oil price changes, etc) selected via ANOVA and neural network analysis.
With: CitiBank.

¢ Forecasting Intra-day Volatility for Option Pricing: Multivariate neural models are developed to
produce estimates of implied volatility to be utilised in the context of option pricing for futures
contracts. High frequency tick-data from the Ibex-35 is used to develop the methodology. The neural
networks give incremental value in terms of forecasting accuracy over time-series models and
regression analysis. Sensitivity analysis is used to verify the plausibility of the neural models. With:
CitiBank.

¢ Modelling Quarterly Returns on the FTSE-ALSH and S&P 500: Neural networks are utilised to
model quarterly returns on the FTSE-ALSH and S&P 500 on the basis of fundamental factor changes
(e.g. dividend yield, business cycle, etc.). Up to eight fundamental variables are selected from a
universe of 20 candidate variables, using regression and neural network analysis to construct
parsimonious models. Project focuses on outlier and leverage-resistant neural network modelling
methodlogy. With: Henderson Administration.

¢ Term-structure Models of Eurodollar Futures: Neural networks are used to model the "volatility
factor" in the term-structure of Eurodollar futures. The "volatility factor" is the third principle component
which represents a flexing of the yield curve on a portfolio of short, medium and long maturity
contracts which has been immunised against parallel shifts and rotations. This component is shown to
be mean-reverting and it is linked to volatility amongst other factors. The neural network model
estimates variations in this component which are then used as signals to reset the portfolio. With:
CitiBank.

In his former position as senior Research Fellow at University College London he led teams in many
projects.
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