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SIMULATOR:

TIME-SERIES DATA – MOVING AVERAGE ANALYSIS
Deriving Information from Time-Series Data
Often, information upon which we base business decisions has to be derived from time-series data.  Usually, time-series data are revealed to us in real time, progressively and element-by-element.  A key challenge we face is to infer, from the available data, what future values might be.

Such time-series data are a composed of:
· General Trends.  General trends are significant, long term changes in the main variable being observed.  The underlying drivers of general trends are important cause-and-effect relationships of interest to a particular study.
· Short-Term Variations.  Short-term variations include short-lived variations caused, for example, by changes in seasons or other form of periodic change for which we can usually find a reason.  Generally, these variations are important to us but are of secondary interest.  They may be inextricably linked to a primary cause-and-effect mechanism which drives the creation of the general trends.
· Random Variations.  Random variations are superimposed on the main variations of interest.  Random variations are ‘noise’ and do not contain any valuable information.  
To a casual observer, general trends, short-term variations, and random variations can be indistinguishable for any particular element of the observed data.

Calculating a moving average has two effects:

· smoothing out variations which are significantly different to preceding data points, and

· delaying the response to the data available to us.

Calculation of a moving average requires selection of the size of the subset to be considered.  

The size of the subset chosen dictates both the extent and timing of the response to variations in the raw data.  Large subsets produce relatively small responses and responses are relatively slow: they are useful in revealing the nature of general trends.  Small subsets produce relatively large responses to variations in the raw data and are relatively quick to produce their responses.  

A new average value is calculated each timestep, with a new subset being created to progressive move as newer data becomes available: older data element(s) are deleted from the dataset and replaced by the most recent data element(s).   
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