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Data collected over time exhibit some type of memory structure, such as a short or long term memory. 
Two commonly used indicators of memory are the Hurst exponent and the self-similarity index. We 
investigate the relationship between the Hurst exponent and the self-similarity index and show that the 
two are connected for some time series such as fractional Brownian motion. We also employ 
windowing techniques to study the over-time behavior of the memory structure in a subset of the 
S&P500 series. Further, we incorporate the memory indicators into dynamical models. In particular, and 
due to their popularity in terms of use, we look at two continuous-timed dynamical systems – the Log 
Ornstein-Uhlenbeck (LogOU) and the Cox-Ingersoll-Ross (CIR) models and investigate how to extend 
them. We will also explore the memory structures underlying these two models and discuss how to 
estimate the memory indicators and other model parameters simultaneously in the two model systems 
within a Bayesian framework. 
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