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Abstract

Using a time series model or a chain model to mimic an observed time series has a long history.
However, with regard to this objective, conventional estimation methods for discrete-time dynamical
models are frequently found to be wanting. In fact, very often they are misguided in at least three
respects: (i) assuming that there is a true model, and the real time series are free from
measurement errors; (ii) evaluating the efficiency of the estimation as if the postulated model is
true; (iii) often losing sight of the more important global features.

In the absence of a true model or uncontaminated data, we prefer to focus on feature matching
rather than conventional model fitting. The primary purpose of matching is to capture the main
features of the dynamics that underpin the data, such as cycles, dynamic ranges and others. In
feature matching, the method should be robust against such occurrences as model mis-specification
and data contamination.

In this talk, we propose a new approach to empirical time series analysis, in which our aim is to
postulate discrete-time dynamical models to match some observed features that are deemed
significant. Both linear models and nonlinear models are postulated and discussed. Numerical
results, based on both simulations and real data, suggest that the proposed feature matching
approach has several advantages over the conventional methods, especially when the time series is
short or with strong cyclical fluctuations.
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