Wavelet-Based Nonlinear Prediction and Control
of Exchange Currency Rates

S S Kharintsev and M.Kh. Salakhov

Physics Department, Kazan State University
Kremlevskaya str., 16, Kazan, Russia, 420008
email: red@ksu.ru, msalakh@ksu.ru

The man difficulty when usng linear and/or nonlinear prediction methods based
on the least squares approach is to correctly parameterize the prediction mode in
reference to the red-world data The experimentd data that frequently reveds specific
features (fractd noise, non-dationarity, aorupt jumps, week trend, singularity, etc)
behave in different ways on time scdes. One of unique properties of nonlinear systems
is a change for their evolutionary regimes a various control parameters. These systems
demondrate deterministic chaos, hifurcations and catastrophes. It is necessary to use a
multiscale mathematica tool for modeling, prediction and control of nonlinear systems.

We develop a regularized prediction method based on the wavelet andysis and the
datistical regularization method with nonlinesr constraints for short-term  predicting
chaotic time series.  Without loss of generdity we ded with financid data coming from
the exchange foregn maket. A prdiminay nonlinear anadyss is made to determine
parameters (embedding dimenson and lag time) for a nonlinear regresson modd. It is
shown that the method achieve improved prediction compared to well-known ones for
synthetic noisy datafrom the Lorentz dynamica system.

The method correctly predicts a trend and a rdative number of changes in
exchange currency rates for a short-term period. It is important that the wavelet-based
prediction technique dlows us smultaneoudy to utilize the technicad and fundamentd
andyss for predicting future prices The developed agorithm represents a flexible
ingrument for going in and going out of a market, and gives a posshility to estimate a
meagnitude of future profits/losses.



