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A time series modeling strategy for dynamic data systems
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Abstract: The limitations and “risks” existing in traditional modelling methods based on correlation analysis mainly
lies in the following three areas: estimated sample autocorrelation is a poor estimator with regular large variance and
high relationships with each other; they may produce a completely distorted image of the original series structure;
and they are unable to reflect system characteristics accurately and roundly. A modelling method based on dynamic
data systems in time series was presented. The time series was regarded as a realistic way to input response on a
stochastic system to uncorrelated white noise. For stationary time series, an autoregressive moving average model
was the basic model. The model took 1 as the increasing amplitude and fits model, used the F test to judge the
degree to which the fit improved, and used residue analysis to weigh model applicability. For nonstationary time
series, it needed to isolate deterministic trends first, and then model and analyze the surplus remaining stochastic
portion. This method was used to model and analyze the displacement monitoring data of tunnels. The prediction
accorded well with actual measurements. The results show that the method is quite applicable, highly precise, and
can be easily implemented through programs.
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