
Analysis of Predictors for Petrol Consumption
Introduction:
The project analyzes the effectiveness of the relationships between four variables and annual petrol consumption. The Excel Regression Add-In was used to run regressions and tabulate results accordingly. The analysis was carried out at a 95% confidence interval.
Data:

For one year, the consumption of petrol was measured in 48 states. The relevant variables are the petrol tax, the per capita income, the number of miles of paved highway, and the proportion of the population with driver's licenses:
1. X1 = Petrol Tax (cents per gallon)
2. X2 = Per Capita Income (dollars)
3. X3 = Number of Miles of Paved Highway (miles)
4. X4 = Proportion of population with driver licenses (%)
The dependent variable is Petrol Consumption (denoted by Y), measured in millions of gallons.
The above information and corresponding dataset for the analysis was acquired from the following website: http://people.sc.fsu.edu/~jburkardt/datasets/regression/regression.html
Regression Equation:
Y= α + β1X1 + β2X2 + β3X3 + β4X4 + εi
Hypothesis 

All coefficients βi for (i = 1 to 4) are zero.
Results from the Regression Analysis
The regression was performed for some combinations of the above stated four variables. Results are illustrated below separately:
Model 1 (Using All Explanatory Variables)
	Regression Statistics

	Multiple R
	0.823824442

	R Square
	0.678686712

	Adjusted R Square
	0.648797103

	Standard Error
	66.30619043

	Observations
	48


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	377.2911
	185.5412
	2.03 
	4.82%

	Petrol Tax
	-34.7901
	12.9702
	 (2.68)
	1.03%

	Per capita Income
	-0.0666
	0.0172
	 (3.87)
	0.04%

	Miles of paved highway
	-0.0024
	0.0034
	 (0.72)
	47.80%

	Proportion of population with driving licenses
	1336.4494
	192.2981
	6.95 
	0.00%


The corresponding regression equation is:
Y= 377.2911 - 34.7901X1 – 0.0666X2 – 0.0024X3 + 1336.4494X4

The adjusted R2 statistic of 0.64879 means that about 65% of variation in the dependent variable, i.e. petrol consumption, can be explained by these four variables which suggest a very reasonable relationship of these explanatory variables to petrol consumption.
The T-statistic for variable X4 is the highest (6.95) suggesting a great deal of reliance on this variable.
A high p-value means low relevance of a explanatory variable to the dependent variable. Variable X3 (Miles of paved highway) has a comparatively very high p-value and hence seemingly irrelevant.
Model 2 (Using Three Explanatory Variables; dropping X3)
	Regression Statistics

	Multiple R
	0.821497619

	R Square
	0.674858339

	Adjusted R Square
	0.652689589

	Standard Error
	65.93772103

	Observations
	48


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	307.328
	156.831
	1.96 
	5.64%

	Petrol Tax
	-29.484
	10.584
	 (2.79)
	0.78%

	Per Capita Income
	-0.068
	0.017
	 (4.00)
	0.02%

	Proportion of population with driving licenses
	1374.768
	183.670
	7.49 
	0.00%


The corresponding regression equation is:

Y= 307.328 – 29.484X1 – 0.068X2 + 1374.768X4

The adjusted R2 statistic has seen a slight increase meaning a positive impact of the removal of X3. X4 (Proportion of Population with driving licenses) continues to be the most crucial of the explanatory variables. However, this time the Intercept’s high p-value is suggesting a regression line through the origin.
Model 3 (Using Three Explanatory Variables but dropping the intercept)
	Regression Statistics

	Multiple R
	0.993698587

	R Square
	0.987436881

	Adjusted R Square
	0.964656298

	Standard Error
	67.98665793

	Observations
	48


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0
	
	
	

	Petrol Tax
	-15.267
	7.945
	 (1.92)
	0.06 

	Per Capita Income
	-0.057
	0.017
	 (3.45)
	0.00 

	Proportion of population with driving licenses
	1642.083
	126.811
	12.95 
	0.00 


The equation after dropping the intercept is now as follows:

Y= – 15.267X1 – 0.057X2 + 1642.083X4

The increase in R2 statistic is staggering and now almost 96% variations in Petrol Consumption variable may now be attributed to the three indicators (X1, X2 & X4). This is a huge improvement to the model. 

Comparatively, the Petrol Tax has now the lowest P-value and would be subject to removal in a further experiment.
Model 4 (Using Two Explanatory Variables and no intercept; dropping X1)
	Regression Statistics

	Multiple R
	0.993179773

	R Square
	0.986406061

	Adjusted R Square
	0.96437141

	Standard Error
	69.94794424

	Observations
	48


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0
	
	
	

	Per Capita Income
	-0.070
	0.016
	 (4.49)
	0.00 

	Proportion of population with driving licenses
	1534.416
	117.043
	13.11 
	0.00 


The corresponding regression equation is:

Y=  – 0.07X2 + 1534.416X4

The R2 statistic shows little or no change at all, but an increase in standard error is evident, suggesting no improvement at all to the model. Therefore, the level of relevance of X1 in the model shouldn’t be misjudged due to this.
Conclusion

Model 3, three explanatory variables at zero intercept appears to be the most appropriate of all models. The winning equation is hence:
Y= – 15.267X1 – 0.057X2 + 1642.083X4

With an impressive 0.96465 R2 statistic, the models predictive power is the most reliable. Hence, Petrol consumption may depend on all but one of the listed explanatory variables, i.e. “Miles of Paved Highway”. Further, the intercept being zero has a very strong implication; no petrol consumption will be recorded if all above stated explanatory variables are zero, which seems appropriate from a practical standpoint if all petrol consumption directly results from private vehicle usage.
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