Auto Regressive Absolute Deviation Models (AR-ABS)

The method of least squares is sensitive to large deviations []. For example, minimizing squared deviations, a large deviation of one hundred has the some influence as ten thousand small deviations, each equal to one. Therefore, replacement of squares by absolute values is beneficial if the utility function is linear. Linear utility function reflects risk-neutral behavior. 

Define AR-ABS model as 
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We assume that 
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Here  is the next-day prediction and  is the actual value observed today,  is the value observed yesterday,  are independent Gaussian (0,s) random numbers, were s is the standard deviation. 

Using equalities (4) we define residuals by expressions 
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Next the sum 
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is minimized. This explains the acronym AR-ABS meaning that one minimizes a sum of absolute values of residuals.

  Minimization of Residuals of AR-ABS Models

To minimize f(x) we apply the Linear Programming. 


[image: image7.png]





(8)


[image: image8.png]





(9)


[image: image9.png]ug > —ep t=1,....T






(10)


[image: image10.png]





(11)

 The advantage of AR-ABS is the lesser sensitivity to large deviations.

  Software

The software for predictions by AR-ABS model is on web-sites as Java applet and can be run by any browser supporting Java

The applet is started by a browser or directly by the command ’appletviewer’. The model starts by clicking ’Model’ (see the Figure 3) and select the data file, for example, the file ,

The parameters are selected by clicking ’Parameters’, see Figure 4.

The calculations start by clicking ’Calculations’, Figure 5 shows the results.
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Figure 3: The initial window defining the input file .
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Figure 4: The input of parameters.
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Figure 5: The results of .

The results of this example show the values of MAE corresponding to different memory parameters p. The minimal MAE was reached at p=14. This is some deviation from the RW where p=1. However the difference is not significant. Parameters a were optimized during training sessions of 500 days each at fixed values of p. By default the AR-ABS software optimizes parameter  using the second half of training data applying parameters a obtained in the first half. However comparisons with other models shown in Tables  were made at fixed memory parameter p=10, the same for both AR-ABS and ANN.
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