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Abstract

Much of the theoretical literature in finance is based on market efficiency arguments, which imply unpredictability and independence of returns (no profit opportunity). For a long period of time, economists considered financial returns to be independent one of each other. However, at least since the 1980s economists have recognised that (linear) autocorrelations show some kind of “long-run dependency” effect.

It has been shown that the linear autocorrelation of returns is not statistically different from zero, except possibly for very short time lags. Although the empirical evidence is somewhat mixed, the linear model results seem to be relatively inconclusive.

The absence of linear autocorrelation is not synonymous of independence. Some recent studies point out the presence of nonlinear dependency in financial time series (Hsieh, 1989; Cont, 2000; Darbellay et al., 2000; Granger et al., 1994; Granger et al., 2002).

Many studies deal with nonlinearities using some way to model the conditional mean and the conditional variance (Engle, 1982). The question that comes next is then: “Is it possible to make an inquiry about any unconditional, or conditional (and possibly nonlinear) dependence structure in returns without requiring the specification of mean-variance models and a theoretical distribution probability?”

The main goal of this paper is to show that conditional entropy and mutual information may be used as measures of dependence in financial time series. The decisive advantage of this approach resides in its ability to account for nonlinear dependences without any request about the theoretical probability distribution or the specification of mean-variance models.

We apply the concepts sketched above to a number of international stock indices in order to verify the possible existence of dependency (linear and nonlinear) and to draw conclusions about the efficiency nature of those markets.
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