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Investigating and Understanding the Fractal Theory of Changes
in Economic Indicators Over Time Using Neural Networks

Hideaki IWATA

Abstract

In this paper, | focused on the fractal structure of change charts for economic indicators,
and attempted to calculate realization probabilities for the innumerable futures that can be
forecast. Specifically, at first, I quantified changes in trends and volatility using TOPIX
change charts from January 5, 2004, to December 30, 2013, and produced learning
patterns for neural networks including input and instruction signals based on these
values. After that, | stimulated self-organization of neural networks using these patterns.
| predicted near-future TOPIX values using these newly-created networks, and measured
errors between the predicted and actual values.

This research is based on the supposition that past changes in economic conditions
affect future alternative possibilities. So, when producing learning patterns, in the
technique for estimating the fractal dimension in changes over time I made reference
to my previously proposed slope method. In this way, using the linear technique of
stochastic differential equations, past changes are stored as patterns. In my research, I try
to increase prediction accuracy by using three-layered neural networks based on the non-
linear forecasting technique of backpropagation.



