14.2.6
Time series Analysis and Forecasting with SPSS

In this worksheet we will analyse seasonal data.  Exponential smoothing and curve fitting can be carried out quite easily for non-seasonal data in SPSS by following the instructions in the Help menu.

The quarterly sales of a departmental store have been monitored for the past five years with the following information being produced: (Tutorial question 12.1)

	
	Total quarterly sales (£0000s)

	Year
	Quarter 1
	Quarter 2
	Quarter 3
	Quarter 4

	2001
	48
	58
	57
	65

	2002
	50
	61
	59
	68

	2003
	52
	62
	59
	69

	2004
	52
	64
	60
	73

	2005
	53
	65
	60
	75


     1
Type all the sales figures in chronological order in one column heading it Sales.

Then Data / Define dates  Select Years, quarters / First case in Year 2001 quarter 1.

Look at the new variables in both Data Editor grids.  They describe the year, the quarter and their combination for use in time series diagrams. Save this file as Sales.
     2
Plot a sequence graph of sales with dates to see if an additive model is appropriate.

Graphs / Sequence / Variables: Sales / Time axis labels: Date


14.2.6.1 Additive model
      1
Assuming it is, carry out the seasonal decomposition using that model:


Analyse / Time Series / Seasonal Decomposition / Additive model / Endpoints weighted by 0.5 / Display casewise listing  Variable SALES.

     2
Some new variables have been produced. Produce a sequence plot, as in Task 2, adding the trend STC_1 to the graph.

     3
Make use of the seasonal factors and the smoothed trend cycle for making forecasts.

For an Additive model:   Fitted values = Trend + Seasonal Factor so compute a new variable XE "variable" , named FITTED_1, describing the fitted values:

Transform / Compute / Target variable XE "variable"  type FITTED_1 = STC_1 + SAF_1

     4
Plot a sequence graph of the Sales and the Fitted_1 values.  

Graph / Sequence / Variables: Sales, Fitted_1 / Time axis labels: Date

5
Residual analysis: 

Remember that the residuals should:  (a) be small, (b) have a mean of 0,  (c)  have a standard deviation which is much smaller than that of Sales,  (d) be normally distributed and (e) be random timewise.  The residuals have been saved as ERR_1.


(a), (b), (c)
Produce descriptive statistics XE "descriptive statistics"  of Sales and ERR_1.

(d)
For ERR_1 produce a boxplot and a histogram with a normal plot.


Carry out the K-S hypothesis test for normality:

Analyse / Nonparametric tests / 1 sample K-S / Normal distribution

(e)
Produce a sequence plot of the errors

Edit the chart to put a reference line at ERR_1 = 0.

14.2.6.2  Multiplicative model

     1
Repeat Tasks 3 but select a multiplicative model
     2
Repeat Tasks 4 but select a multiplicative model
     3
Make use of the Seasonal factors and the Smoothed trend cycle for making forecasts.

For a Multiplicative model:   Fitted values = Trend x Seasonal Factor so compute a new variable XE "variable" , named FITTED_2, describing the fitted values:

Transform / Compute / Target variable XE "variable"  type FITTED_2 = STC_2 * SAF_2
Save file as Quarterly sales.sav
     4
Plot a sequence graph of the Sales and the Fitted_2 values.  

Graph / Sequence / Variables: Sales, Fitted_2 / Time axis labels: Date

     5
For the multiplicative model, subtract the fitted values from the sales figures to find a set of errors, ERR_3, which are comparable with those from the additive model. 

14.2.6.3  Comparing models: 

     1
(a), (b), (c)
Produce descriptive statistics XE "descriptive statistics"  of sales and ERR_1, ERR_3.


(d)
Produce boxplots and histograms with a normal plots on ERR_1, ERR_3



Carry out the K-S hypothesis tests for normality:



Analyse / Nonparametric tests / 1 sample K-S / Normal distribution

(e)
Produce sequence plots of both sets of errors

Edit the charts to put a reference lines at 0.

Which is the better model in your opinion?  Why?

     2
Assuming that the trend from the additive model is increasing by 0.3 per quarter, what would be your forecasts for the four quarters of 2006? XE "Computer Analysis" \r "Computer_worksheets" 
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