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The US movie theater industry sells approximately nine billion dollars worth of tickets every year (these sales are typically referred to as box office sales, or simply box office). We will be analyzing these sales as a monthly time series. Sales data from January 2000 to April 2006 was collected from boxofficemojo.com. We will attempt to construct an ARIMA model for the monthly US box office.
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As you can see the US box office is relatively stable. There was an increase in sales from 2000 to 2002, whereas 2002 to 2005 saw flat sales. Analysts have attributed the flat sales in recent years due to the advent of DVDs and cheaper home theaters. These analysts claim that more people are preferring to watch a movie at home than go to the theater.
When we look at monthly box office sales (in millions), we find it to be highly seasonal:
	
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	JAN
	653
	708
	731
	742
	748
	755
	776

	FEB
	510
	580
	592
	632
	671
	630
	684

	MAR
	510
	512
	768
	630
	716
	638
	624

	APR
	525
	495
	550
	546
	637
	543
	619

	MAY
	637
	614
	916
	956
	892
	814
	

	JUN
	670
	813
	939
	886
	1006
	880
	

	JUL
	1011
	970
	962
	1023
	1152
	1042
	

	AUG
	668
	862
	826
	896
	799
	713
	

	SEP
	345
	438
	494
	490
	450
	517
	

	OCT
	509
	467
	559
	617
	644
	569
	

	NOV
	726
	808
	928
	934
	832
	825
	

	DEC
	812
	852
	890
	889
	834
	914
	


[image: image2.emf]Monthly US Box Office (millions)
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Notice that sales spike in the summer months (June-July) and in the holiday months (November-December). It is in these monthly that you will find the big blockbusters, such as Spiderman (a summer movie) and Chronicles of Narnia (a holiday movie).
Thus it appears that US monthly box office will make for a good time series, because it is highly seasonal and there isn’t a very strong long-term trend. Qualitative indications for the lack of a strong long-term trend include a relatively stable yearly box office (see the graph on the first page) and a relatively stable 12 month moving average (see the previous graph).

We will begin the construction of an ARIMA model by examining the sample autocorrelation function:

[image: image3.emf]Sample Autocorrelation Function for Monthly Box Office
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Here we can clearly see the high seasonality. There are big spikes at the 12-month, 24-month, and 36-month lags, and there are smaller spikes at the 6-month, 18-month, and 30-month lags. 

The highest spike is the 12-month lag, so this suggests that we can try to de-seasonalize the data by taking 12 month differences. Let’s construct a new series: w(t) = y(t) – y(t – 12), where y(t) is the original series.

Here is the sample autocorrelation function for w(t):

[image: image4.emf]Sample Autocorrelation Function for w(t)
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