Movies by the Numbers

There’s a lot of math in movies.  I’m not talking about A Brilliant Mind, nor even all the coordinate geometry in computer generated imagery (CGI) or the fractal geometry in the animation programs.  We’re talking money.  (Data from the-numbers.com, very cool movie site.)

Set your calculator window for x to go from 0 to 10, y to go from 0 to 120,000,000 with yscl=10,000,000.

(Note:  you don’t use commas in your numbers on the calculator.  That’s for us humans.)

Spiderman

	Weekend
	Rank
	Weekend gross
	Theatres
	Total gross
	Gross for the week

	1
	1
	114,844,116
	3,615
	114,844,116
	

	2
	1
	71,417,527
	3,615
	223,040,031
	

	3
	2
	45,036,912
	3,615
	285,573,668
	

	4
	2
	28,508,104
	3,876
	333,641,492
	

	5
	3
	14,317,411
	3,646
	353,823,544
	

	6
	5
	10,311,062
	3,235
	370,428,183
	

	7
	7
	7,515,984
	2,702
	382,537,669
	

	8
	11
	4,555,932
	2,278
	390,382,313
	

	9
	13
	3,130,214
	1,810
	395,874,471
	

	10
	18
	2,204,636
	1,502
	400,058,357
	

	11
	22
	890,372
	574
	401,991,818
	

	12
	25
	403,186
	265
	402,770,278
	


Enter the data for the first five weekend grosses in L2, and the weekend numbers in L1.  Turn on a stat plot with unconnected dots.  

1) What kind of pattern does it look like?

2) Do linear regression on the data.  What function do you get?  (Enter this in Y1).

3) Do quadratic regression on the data.  What function do you get?  (Enter this in Y2).

4) Do exponential regression on the data.  What function do you get?  (Enter this in Y3).

5) Enter data from weeks 6-12 in L1 and L2.  Go to your graph.  Which function is the best fit?  Which is the worst?  Why?

So, movie income is exponential.  Starts out high, goes down quickly, then levels out.  This turns out to be true for almost all wide release films.  

6) Use your function from the first five weekends to fill out the following chart’s “From function” column.

	Weekend
	From function
	Actual
	Second function

	1
	
	114,844,116
	

	2
	
	71,417,527
	

	3
	
	45,036,912
	

	4
	
	28,508,104
	

	5
	
	14,317,411
	

	6
	
	10,311,062
	

	7
	
	7,515,984
	

	8
	
	4,555,932
	

	9
	
	3,130,214
	

	10
	
	2,204,636
	


7) Now go back and do exponential regression on just the first 2 weekends.  (Delete the other data from your lists L1 and L2 or the calculator will still use it.)  What function did you get?  Write it below and use it to fill in the last column.  How accurate is this prediction?

8) Exponential regression can also be used on total income – sort of.  First you need to compute the total weekly gross.  Go ahead and do that in the last column on the first page.

9) Now do exponential regression on that data.  What function did you obtain?

10) Spiderman was pulled from theatres after week 12.  How much would it have made in weeks 13, 14 and 15 if they had not done so?

[image: image1.bmp]These are the daily grosses for some recent summer hits.  When you see behavior like this – rapid increase or decrease, followed by leveling off, it is almost always worth trying exponential modeling.  Since it only takes two data points to model an exponential, movie executives know about how much a movie will make after the first two weekends.  This helps explain why you see a lot of advertising before a movie comes out, but not too much after that first week.  There are some exceptions, but they are quite rare, like Titanic.

Finding Nemo, as you can see above, has passed Matrix Reloaded to become the biggest movie of this summer.  Look at the data below comparing them.

	Weekend
	Nemo weekend gross
	Nemo weekly total
	Nemo gross for week
	Matrix weekend gross
	Matrix weekly total
	Matrix gross for week

	1
	70,251,710
	70,251,710
	70,251,710
	91,774,413
	134,282,716
	134,282,716

	2
	46,589,649
	144,043,789
	73,792,079
	39,904,034
	203,773,759
	69,491,043

	3
	28,384,483
	191,487,211
	47,443,422
	15,687,241
	232,701,046
	28,927,287

	4
	21,138,752
	228,549,216
	37,062,005
	9,186,342
	247,778,753
	15,077,707

	5
	13,968,116
	253,991,677
	25,442,461
	5,745,465
	257,486,680
	9,707,927

	6
	11,509,141
	274,936,974
	20,945,297
	3,942,492
	264,401,442
	6,914,762

	7
	8,465,110
	291,068,455
	16,131,481
	2,575,427
	268,979,763
	4,578,321

	8
	7,275,723
	303,795,720
	12,727,265
	1,554,421
	271,936,550
	2,956,787

	9
	
	
	
	1,112,311
	273,905,370
	1,968,820

	10
	
	
	
	717,468
	275,254,281
	1,348,911

	11
	
	
	
	
	
	

	12
	
	
	
	
	
	


11) Find the functions for Nemo’s and Matrix’s weekend grosses.  Finish out those columns with your predictions for their weekend grosses.  (Note that the matrix had a 4 day opening weekend as opposed to Nemo’s 2 day.)

Nemos’ weekend gross function:

Matrix’s weekend gross function:

12) Find the functions for Nemo’s and Matrix’s weekly grosses.  Finish out those columns with your predictions for their weekly grosses.  

Nemos’ weekly gross function:

Matrix’s weekly gross function:

13) Use your weekly gross predictions to finish out the total gross columns.  

14) Make some predictions:  will Matrix Reloaded break 300 million?  Can Nemo catch up to Spiderman’s 400 million?

15) When should they have known that Finding Nemo would surpass The Matrix Reloaded?

16) Once weekly grosses are under a million, a movie is usually within one or two million of its final take.  (Total gross for the first run).  What do you estimate Finding Nemo’s final take to be?

17) Looking at the first graph, what two movies do you feel like Pirates of the Caribbean will finish between in terms of total gross?
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