Estimating the parameters of an ARIMA Model
The model ARIMA(p,d,q)(P,D,Q)s has the form:
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where the parameters
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have all to be estimated (
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 is the standard deviation of the errors 
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This is usually done by the least squares method or by the maximum likelihood method.

The US Census Bureau provides an application program, X-12-ARIMA (which we will refer to as X12A for short), that carries out the estimation using MLE. (In fact the application does considerably more; full details are provided in the general guide FINALPT1.pdf) The application and accompanying information is downloadable from http://www.census.gov/srd/www/x12a/.

For convenience, a bundled, zipped, version including a simple example used in these notes can be downloaded from here X12AXP.zip.
The zipped file contains:
X12AXP.EXE:  This is the executable application program that does the fitting
X12A.MDL:  A text file used by X12AP when it is being used to fit a number of different



models.

TEST.SPC:    An example of a specification file (This is simply a text file but with



extension .SPC, rather than .TXT, containing the timeseries DJ.DAT


and which contains the instructions for the model ARIMA(2,1,1)(1,1,0)12 


to be fitted to this timeseries. The output is placed in the file TEST.OUT.



A log file called TEST.LOG is also created. The estimates are also


separately output to the file TEST.EST. Error messages are put in the file


TEST.ERR (TEST.ERR is always generated, but will not contain anything



of note if errors were not encountered.)
Detailed instructions are contained in three guides (including the previously mentioned FINALPT1.pdf), which are bundled in the zipped file Omegapdf.exe.

In brief, the application X12AXP.EXE has to be run under DOS, using a specification file, such as TEST.SPC, as input. Thus the commandline:

X12AXP  TEST
is used to analyse the TEST example. (Note that neither file extension .EXE nor .SPC is needed in the commandline) The text output files TEST.OUT, TEST.EST, TEST.LOG and TEST.ERR, giving the results (and any errors) are then all produced and can be examined.
Note that all files generated by the application will have the same name as the specification file, TEST in this case, with different extensions to indicate what each contains.
The example specification file is very simple, and takes the form

series{

 title="Dow Jones"

 start=1963.01
 period = 12
 data=(

562.674

599.000

668.516
...
993.733

)

}

arima{ model = (2,1,1)(1,1,0)12}

estimate{save = (est)}
It contains just three of the instructions that X12A understands: series, arima, and estimate. The series instruction contains details of the timeseries to be analysed, The arima instruction contains the model to be fitted in the format (p,d,q)(P,D,Q)s. The estimate instruction simply instructs for the estimates to be output to a separate text file called TEST.EST.
The text file TEST.OUT is always generated and contains very detailed output.

It is possible to run the application from Windows using an MSDOS batch text file, i.e. a text file, but with the extension .BAT –  TEST.BAT, say. This file needs only contain the text line


x12axp test
The batch file is run simply by clicking on it. This sends the text line as a command instruction to DOS which then runs the X12A application, producing all the output files.
The instructions contained in TEST.SPC can be extended. The user guides provide full details.

As an example try replacing the estimate instruction


estimate{save = (est)
by

estimate{ save = (est rsd) savelog =(aic)}

This instructs the estimates to be saved in the file TEST.EST but also the residuals of the fitted series to be saved in TEST.RSD. The savelog component instructs the Akaike statistic AIC to be saved in the log file TEST.LOG.

Two other instructions understood by X12A are check and forecast. Examples of their use are:

check{savelog = (lbq) }

This instructs the Ljung-Box statistic to be saved in TEST.LOG also.

The line

forecast{maxlead=24 probability=0.9 save=(fct)} 
instructs forecasts for the next 24 timeperiods to be calculated, with upper and lower limits for a 90% confidence interval, and saved in the file TEST.FCT.

Setting up specification files, running X12A from DOS and then examining the output for results can be rather tedious if different models are to be fitted and examined. The Excel workbook X12A&ACF&PACFEg.xls contains VBA macros that handle the process by control buttons.

Exercise: You should analyse the DJ.DAT time series using the Excel workbook. This example is already set up in the workbook.
Exercise: Use X12A&ACF&PACFEg.xls to analyse the data set WRITING.DAT. Try the model ARIMA(0,1,1)(0,1,1)12
Exercise: Use X12A&ACF&PACFEg.xls to analyse the data set POLLUTN.DAT. Apply the log transformation to the data first. Try the model ARIMA(2,1,0)(1,0,0)12
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