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Abstract 

There is much confusion in the literature over Hurst exponents. Recently, we took a step in the direction of eliminating 
some of the confusion. One purpose of this paper is to illustrate the difference between fractional Brownian motion (fBm) 
on the one hand and Gaussian Markov processes where / /V j on the other. The difference lies in the increments, which are 
stationary and correlated in one case and nonstationary and uncorrected in the other. The two- and one-point densities of 
fBm are.constructed explicitly. The two-point density does not scale. The one-point density for a semi-infinite time interval 
is identical to that for a scaling Gaussian Markov process with H~=t\over a finite time interval. We conclude that both 
Hurst exponents and one-point densities are inadequate for deducing the underlying dynamics from empirical data. We 
apply these conclusions in the end to make a focused statement about 'nonlinear diffusion'^ 
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1. Introduction 

The necessity of stationary increments for fractional Brownian motion (fBm) has been emphasized in books 
[1] and papers [2] by mathematicians, but also is sometimes not stated [3]. Books [4] and papers [5] by 
physicists tend to ignore the question altogether and to assume, without justification and incorrectly, that 
H±\ always implies long-time correlations. In this paper, we emphasize that the essential point in long-time 
correlations is stationarity of the increments, not scaling. Scaling makes life simpler, when it occurs, but is 
irrelevant for correlations: classes of stochastic dynamical systems with long-time correlations exist without 
scaling, while processes with no memory at all, Markov processes, can scale perfectly with a Hurst exponent 

[6]. Our point is that evidence for scaling, taken alone, tells us nothing whatsoever about the existence of 
long-time correlations. The basic question to be answered first, in both data analysis and theory, is: are the 
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