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Introduction:
Since my spouse and I take our kids to Disney World in Orlando, FL every other year, I thought it would be interesting to do a regression analysis to determine what factors may affect low attendance at Disney World, thus predicting the best time/year to pack up the family and head to the parks.  All data are from 1991 through 2010, giving me 20 complete years of data.  The most powerful regression model will be constructed by selecting the variables that provide the highest adjusted R-squared.   The regression will be conducted at a 95% confidence level.

The independent, or explanatory, variables are Total Annual Precipitation, Average Annual High Temperature, Average Annual National Gas Prices, and Average Annual National Unemployment Rates.

The initial (full) model will incorporate five variables (four explanatory/independent variables and one constant term).  Subsequent models will be improved upon by examining the adjusted R-square and the t-statistic for the explanatory variables, and thereby removing explanatory variables depending on the results.  The F-Statistic will also be observed as a large value would imply that the response variable, Y, is affected by the explanatory variables.  The goal is to obtain the most predictive model using as few explanatory variables as needed.
Data Sources:

Annual attendance figures for Magic Kingdom, EPCOT, Hollywood Studios and Animal Kingdom (collectively referred to as Disney World) located in Orlando, FL were obtained from two sources: www.scottware.com.au/theme/feature/atend_disparks.htm#accumulating and http://en.wikipedia.org/wiki/List_of_amusement_park_attendance_figures.
Annual Precipitation Totals and Average Annual High Temperatures were obtained from http://weather-warehouse.com/WeatherHistory/PastWeatherData_OrlandoIntlArpt_OrlandoFL.

Average Annual National Unleaded Gas Prices per gallon and Unemployment Rates were obtained from the U.S. Bureau of Labor Statistics at http://data.bls.gov.
Variables:
Y = ₁X₁₂X₂₃X₃₄X₄
intercept
ᵢleast squares coefficients
Y = Attendance
X1 = Precipitation
X2 = High Temperature
X3 = Gas Prices
X4 = Unemployment Rates
Four Variable Equation (Full Model):
Y = – 149,836,058.7 - 41,677.99X1 +2,193,681.33 X2 +6,493,203.51 X3 – 129,479.47X4 
	Regression Statistics

	Multiple R
	0.825631313

	R Square
	0.681667065

	Adjusted R Square
	0.596778282

	Standard Error
	3817713.597

	Observations
	20


	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	4
	4.68154E+14
	1.17038E+14
	8.030119441

	Residual
	15
	2.18624E+14
	1.45749E+13
	

	Total
	19
	6.86778E+14
	 
	 


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-149836058.7
	121736337.3
	-1.230824436
	0.237340208

	X₁ = Total Annual Precipitation
	-41677.99185
	95949.95548
	-0.434372185
	0.670201698

	X₂ = Avg Annual High Temp
	2193681.326
	1433900.047
	1.529870461
	0.146862025

	X₃ = Avg Annual US Gas Prices
	6493203.514
	1354211.071
	4.794823831
	0.000236274

	X₄ = Avg Ann Unemployment Rates
	-129479.4661
	680068.0537
	-0.190391925
	0.851554793


For the full model, the R-square is 0.682, and the adjusted R-square is 0.597.  This indicates that only 68% of the variation of Y can be explained by the 4 explanatory variables.  This also suggests that this model may not be the best indicator of Disney World attendance figures.  Nevertheless, we will attempt to improve upon it by eliminating one of the variables to achieve a higher R-square value. 

Average Annual National Unemployment Rates has the highest p-value of 0.8516 and a low t-statistic of -0.1904, and therefore, is not significant at the 95% level.  Thus, it will be eliminated from the next model and the remaining three variables will be examined to determine the best fit model.
Three Variable Equation:
Y = – 161,152,533.3 - 43,459.84 X1 +2,323,728.73X2 +6,434,432.98 X3 
	Regression Statistics

	Multiple R
	0.825165304

	R Square
	0.680897779

	Adjusted R Square
	0.621066113

	Standard Error
	3700949.074

	Observations
	20


	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	3
	4.67626E+14
	1.55875E+14
	11.38022424

	Residual
	16
	2.19152E+14
	1.3697E+13
	

	Total
	19
	6.86778E+14
	 
	 


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-161152533.3
	102990418.2
	-1.564733264
	0.137206843

	X₁ = Total Annual Precipitation
	-43459.83966
	92571.80965
	-0.469471644
	0.645066712

	X₂ = Avg Annual High Temp
	2323728.731
	1222197.746
	1.901270673
	0.075432248

	X₃ = Avg Annual US Gas Prices
	6434432.983
	1278232.909
	5.0338502
	0.000122239


The R-square remains almost the same at .681 after unemployment rates were removed, but the adjusted R-square value improved from .597 in the full model to .621 in the three variable model.  The F-statistic for the three variable model of 11.38 is higher than the full model of 8.03, which implies the three variable model is a better fit.  Eliminating the precipitation variable due to its high p-value of 0.6451 and low t-statistic of -0.4695, we’ll re-examine the next model.
Two Variable Equation:
Y = – 178,197,594.9 + 2,498,289.08 X₂ +6,634,150.03 X3 
	Regression Statistics

	Multiple R
	0.822497461

	R Square
	0.676502074

	Adjusted R Square
	0.638443495

	Standard Error
	3615093.022

	Observations
	20


	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	2
	4.64607E+14
	2.32303E+14
	17.77528438

	Residual
	17
	2.22171E+14
	1.30689E+13
	

	Total
	19
	6.86778E+14
	 
	 


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-178197594.9
	94142774.25
	-1.892844101
	0.075531945

	X₂ = Avg Annual High Temp
	2498289.076
	1137256.773
	2.196767814
	0.042192013

	X₃ = Avg Annual US Gas Prices
	6634150.028
	1177403.499
	5.634559465
	2.97211E-05


After eliminating the precipitation variable, the R-square of .677 for this model has only been reduced slightly, while the adjusted R-square of .638 increased slightly implying the model may still be a good predictor.  The F-statistic improved from the last model.  Now, eliminating the explanatory variable (temperature) with the highest p-value we’ll examine the model one last time.
One Variable Equation (Gas Prices):

Y = 28,557,358.62 + 6,519,978.98 X3  
	Regression Statistics

	Multiple R
	0.764637653

	R Square
	0.58467074

	Adjusted R Square
	0.561596892

	Standard Error
	3980780.203

	Observations
	20


	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	1
	4.01539E+14
	4.01539E+14
	25.33910885

	Residual
	18
	2.85239E+14
	1.58466E+13
	

	Total
	19
	6.86778E+14
	 
	 


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	28557358.62
	2387677.523
	11.96030802
	5.32289E-10

	X₃ = Avg Annual US Gas Prices
	6519978.979
	1295240.832
	5.033796664
	8.62978E-05


We can quickly reject this model as the adjusted R-square is much smaller than the two variable model.

Conclusion:

Based on this analysis, the model that is to be preferred is the two variable model:
Y = – 178,197,594.9 + 2,498,289.08 X₂ +6,634,150.03 X3 
This model, though not the model with the highest R-square, does have the highest adjusted R-square value and one of the highest F-statistics.  Usually an R-square value above 0.90 would indicate a model has a strong predictive power; however, this model would indicate that temperature and gas prices are moderate predictors of annual attendance figures at Disney World.
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