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Introduction
Movie ticket prices are becoming more expensive over time. Going to a movie is my favorite weekend activity so I wanted to see if I could create a model and predict future movie ticket prices.
Data

I found the average movie ticket price by year at: http://www.waynesthisandthat.com/moviedata.html
This website had the most complete historical data providing over 80 years of data.
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The following graph displays the average movie ticket price data (shown above) from the year 1929 to 2011.
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Analysis

The following graphs and analysis will help determine which model best fits the movie ticket price time series data.
The sample autocorrelation was calculated for each lag to create a correlogram (shown below). The calculations for each individual lag can be found in the attached Excel spreadsheet. The correlogram can help determine if a time series is stationary. Since the data is clearly trending up continuously, there was already suspicion of a non-stationary time series. Since the correlogram does not quickly reach zero or stay near it we can confirm the time series is not stationary.
[image: image3.emf]Correlogram of Annual Average Movie Ticket Price
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The following graph shows the Correlogram for the first difference of the data. The calculated data points and graph can be found in the attached Excel sheet.
[image: image4.emf]Correlogram of First Differences
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Again, the graph does not quickly converge to zero. The next graph shows the correlogram for the second differences of the data.
[image: image5.emf]Correlogram of Second Differences
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The data points for each correlogram graphed above need to be within two standard errors above or below zero to be considered stationary. We can calculate this value to be approximately ±2 / (√83) = ±0.22. The output of first differences has 8 data points falling out of range while the output of second differences has only 3 data points beyond that range. Therefore, the second differences transformation has made this data set stationary.
Choosing a Model
A regression analysis was done, using the regression data analysis in Excel, in an attempt to fit the data to an autoregressive equation. The following results can be seen in the attached Excel worksheet in the tab AR(1), AR(2) and AR(3) respectfully.

The AR(1) equation is:
Yt = 1.032950531Y t-1 + 0.016102472 + et
[image: image6.emf]SUMMARY OUTPUT

Regression Statistics

Multiple R 0.999252885

R Square 0.998506329

Adjusted R Square 0.998487658

Standard Error 0.088795848

Observations 82

ANOVA

df SS MS F Significance F

Regression 1 421.6684933 421.6684933 53479.31536 8.3091E-115

Residual 80 0.630776203 0.007884703

Total 81 422.2992695

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 0.016102472 0.014292132 1.126666925 0.263251564 -0.012339776 0.04454472 -0.012339776 0.04454472

X Variable 1 1.032950531 0.004466698 231.2559521 8.3091E-115 1.024061518 1.041839543 1.024061518 1.041839543


The AR(2) equation is:

Yt = (-0.031093653)Y t-2 + 1.061979043Y t-1 + 0.020235741 + et
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Regression Statistics

Multiple R 0.999283228

R Square 0.99856697

Adjusted R Square 0.998530225

Standard Error 0.087560526

Observations 81

ANOVA

df SS MS F Significance F

Regression 2 416.70927 208.354635 27176.05668 1.2415E-111

Residual 78 0.59801397 0.007666846

Total 80 417.307284

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 0.020235741 0.014271883 1.417874606 0.1602101 -0.008177396 0.048648877 -0.008177396 0.048648877

X Variable 1 1.061979043 0.117892625 9.008019301 1.04116E-13 0.827272859 1.296685226 0.827272859 1.296685226

X Variable 2 -0.031093653 0.122358775 -0.254118706 0.800072558 -0.274691257 0.21250395 -0.274691257 0.21250395


The AR(3) equation is:

Yt = (-0.306283922)Y t-3 + 0.311946444Y t-2 + 1.016333489Y t-1 + 0.017871314 + et
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Regression Statistics

Multiple R 0.999327362

R Square 0.998655176

Adjusted R Square 0.998602091

Standard Error 0.085408055

Observations 80

ANOVA

df SS MS F Significance F

Regression 3 411.6815353 137.2271784 18812.32492 5.44E-109

Residual 76 0.554384724 0.007294536

Total 79 412.23592

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 0.017871314 0.014174874 1.26077411 0.211247082 -0.010360393 0.046103021 -0.010360393 0.046103021

X Variable 1 1.016333489 0.119545772 8.501626349 1.20367E-12 0.778237452 1.254429526 0.778237452 1.254429526

X Variable 2 0.311946444 0.185282687 1.683624355 0.096357787 -0.057076003 0.68096889 -0.057076003 0.68096889

X Variable 3 -0.306283922 0.125452535 -2.441432701 0.016955181 -0.556144297 -0.056423548 -0.556144297 -0.056423548


Conclusion
Based on the above calculations and analysis I would choose the AR(3) model because it has the  R square value. Therefore, the equation best fitting movie price tickets over time is:
Yt = (-0.306283922)Y t-3 + 0.311946444Y t-2 + 1.016333489Y t-1 + 0.017871314 + et
