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Genetic Programming in Computational Finance

Lecture 1 - GP in Computational Finance, Overview

What is Genetic Programming?

What is Computational Finance?

Why is genetic programming useful for computational finance?

Overview of GP applications in computational finance
o Financial forecasting

0 Automated bargaining

o Artificial markets




Lecture 2 - EDDIE for financial forecasting

Financial forecasting, the research agenda

Basic financial forecasting (collaboration with Korczak)
EDDIE: a genetic programming forecasting tool (architecture)
Data preparation

How to assess results?

Experimental results

Using constraints to guide the search

Lecture 3 - EDDIE in arbitrage

What is financial arbitrage?

How can EDDIE help to find arbitrage opportunities?

EDDIE-Arb, specialized EDDIE for arbitrage (system architecture)
Data preparation

Experimental results

Business opportunities

Lecture 4 - GP in automated bargaining

What is automated bargaining? (the simple bargaining game)
Why study automated bargaining?

Bargaining in game theory (Rubinstein 82 bargaining model)
Why should one use GP in bargaining? (Approximating subgame
equilibrium)

One population or two? (co-evolution)

Constrained fitness function

Uncertainty

Outside options

Lecture 5 - GP in Atrtificial Markets

Why study artificial market? (The wind-tunnel thesis)

Artificial market with GP agents (the AI-ECON approach)
Co-evolution (the business school approach)

Understanding real markets through studying artificial markets
Exhibiting stylized facts
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1. Financial Prediction

RPCL competitive learning based piecewise linear prediction

Extended radial basis functions and Adaptive EM algorithm for its ML learning
Prediction by Extended radial basis functions

Mixture of expert model and Adaptive EM algorithm for its ML learning
Prediction by mixture of expert model

ARCH and GRACH models for prediction

Finite mixture of ARCH and GRACH models

2. Portfolio Management

Portfolio Expected Return and Portfolio Variance

Standard Markowian Portfolio Optimization

Sharpe's ratio and Adaptive Portfolio Management

New Sharpe-Ratio-Related Methods for Portfolio Selection
Traditional risk vs. Downside risk

Improved Portfolio Sharpe Ratio Maximization with Diversification

Adaptive Portfolio Management in help of mixture of expert models

3. Arbitrage Pricing Theory

Capital Asset Pricing Model vs. Arbitrage Pricing Theory

Three Types of APT Implementation

Factor analysis and APT Implementation

Rotation Indeterminacy and Incapability of Factor analysis for implementing APT
Temporal Factor Analysis (TFA) and its suitability for implementing APT

TFA based APT for Prediction

TFA based APT for Adaptive Portfolio Management
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