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This article is dedicated for Fractal Brownian process analysis using Continuous Wavelet Trans-
form (Direct and Inverse). [1] Wavelet Analysis of stochastic processes [2]is very important for
financial time series analysis, risk estimation and financial time series forecasting. Wavelet Analy-
sis is very precious for scalability analysis, because of its ability to analyze the signal (process) in
scaling and shifting dimensions. [3] In current research, Fractal Brownian motion is analyzed using
Direct and Inverse Continuous Wavelet Transform, wavelet coefficients probability density function
is estimated, wavelet coefficients lower and upper bounds are calculated using Mexican hat [4]
mother wavelet function.

According to research results, Wavelet coefficients of Fractal Brownian process upper interval
bound demonstrate more stability at longest time horizons for higher H (Hurst exponent) values.
In this case, Wavelet coefficients form a pyramidal shape with a high centre at large scales and
large time horizons. For lower H (Hurst exponent values) Wavelet coefficients of Fractal Brownian
process upper interval bound are quite small. Wavelet coefficients form convex - concave shape with
unexpressed peak in the high-scales and mid-time. Wavelet coefficients for greater Hurst exponent
are much divergent from average, while the fractional Brownian process with lower Hurst exponent
consistently demonstrates a return to average, so the deviation from average is smaller.

Second main part of this research is Fractal Brownian Motion synthesis, using Continuous Wavelet
Transform. Within this research, Fractal Brownian Motion generation algorithms are provided.
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