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Multiplicative random cascade model naturally reproduces the intermittency
or multifractality, which is frequently shown among hierarchical complex systems such as
turbulence and financial markets. We investigate the validity of a multiplicative hierarchical
random cascade model (W-cascade model) through an empirical study using financial data. (1) We have
extended the multiplicative model to incorporate an additional stochastic term. Results show that
the proposed model is consistent with the relevant empirical results. (2) We have proposed a novel
continuous cascade model of volatility formulated as a stochastic differential equation. The results

reproduced the pdf of the empirical volatility, the multifractality of the time series, and other
empirical facts. (3) We have constructed a log-volatility process for Multifractal Random Walk and
consider an exogenous shock and the relaxation process of the volatility.
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