Recurrence quantification analysis of wavelet pre-filtered index returns

Antonios Antoniou^a Constantinos E. Vorlow^{a,}∗

aDepartment of Economics & Finance, University of Durham, 23/26 Old Elvet, Durham, DH13HY, UK, Fax: +44 (0)191 33 46341.

Abstract

We investigate the issue of deterministic vs. stochastic dynamics in financial time series. We demonstrate a way to to reveal nonstochastic dynamical structures in daily stock market index returns, combining Recurrence Quantification Analysis (RQA) and wavelet filtering. Assuming a dynamical system generating the returns sequences, we reproduce its dynamics from the data with minimum assumptions. We reconstruct the phase-space dynamics by time-delay embedding of the wavelet denoised returns, in order to apply the RQA. The results indicate that through wavelet pre-filtering we can obtain very “clean” sequences and reveal nonstochastic dynamics. Our results also suggest the existence of chaos. We provide both quantitative and qualitative evidence supporting our findings.

Key words: Recurrence plots, Recurrence Quantification Analysis; Wavelets; Financial time-series analysis; Chaos. PACS: G14, G15; C29; Z00.

∗ Corresponding author

Email addresses: Antonios.Antoniou@durham.ac.uk (Antonios Antoniou), K.E.Vorloou@durham.ac.uk (Constantinos E. Vorlow).

Preprint submitted to the Applications of Physics in Financial Analysis 4.9 May 2003