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It is important in the fields of data analysis of information science, biological science and
behavioral science, whether the successive events of the time series are independent or whether
the probabilities of the different outcomes depend on ome or more immediately preceding ones.
A statistically independent and dependent classes are refined according to the order of Markov
process. Relatively little attension has been paid to the estimation of the order of Markov
process, whereas the probability theory of Markov process has been extensively developed.

In this paper, an approach based on information theory has been made to tackle the problem of
the estimation of the order of Markov process. The order of Markov process is estimated by the
conditional entropy which is derived from the joint entropy. Here the joint entropy in the case of
Gaussian process is directly related with the covariance matrix which is substituted for the
matrix of the serial correlation coefficients. Many researchers are often confronted with difficul-
ties to get sufficient number of samples from the time series with stationality condition. It is
highly desirable to estimate the statistical properties of the random data with small sumber of
samples. The serial correlation coefficients of the random data are able to be computed with rel-
atively small number of samples. It has been shown that the order of Markov process is determ-
ined from matrix of serial correlation coefficients, that is, correlation matrix. The number of
samples needed in the estimation of correlation matrix is almost equal to that of serial correlat-
ion coefficients. Thus the order of Markov process can be estimated also with small number of
samples by the method developed here.
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