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Cigarette Use Among Adults
Introduction

My goal for this project is to create a regression on cigarette usage among adults by state.  There are quite a lot of factors that can help determine an areas cigarette usage.  I started with the following: percent of population over 25 years with a high school education, percent of population over 25 years with a bachelor’s degree, percent of population in poverty, unemployment rate, population per square mile, and cigarette excise tax. 

Data

I found the data used in this analysis from the website for the Center of Disease control and the U.S. Census Bureau.  The education, poverty, unemployment, and population information were obtained from the U.S. Census Bureau (census.gov), while the cigarette excise tax and cigarette usage information were obtained through the Center of Disease Control (cdc.gov).
Variables

Y = ß0 + ß1X1 + ß2X2 + ß3X3 + ß3X3 + ß4X4 + ß5X5 + ß6X6  

Where,

· Y = % of adults who smoke cigarettes

· X1 = % of population over 25 years with a high school education

· X2 = % of population over 25 years with a bachelor’s degree

· X3 = % of population in poverty

· X4 = % of population unemployed

· X5 = Population per square mile

· X6 = Cigarette Excise tax

The beta coefficients are to be the least squares coefficients, and the null hypothesis is that all beta coefficients are 0 except ß0.
Six Variable Equation
Y = 41.64 - .0963X1 - .5164X2 -.0906X3 + .0410X4 +.0009X5 -.6100X6
	Regression Statistics

	Multiple R
	0.7710

	R Square
	0.5945

	Adjusted R Square
	0.5392

	Standard Error
	2.3609

	Observations
	51.0


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	41.6377
	16.7435
	2.4868
	0.0168

	% High School Graduate (X1)
	-0.0963
	0.1586
	-0.6075
	0.5467

	% Bachelor's Degree (X2)
	-0.5164
	0.1137
	-4.5428
	0.0000

	% Poverty (X3)
	-0.0906
	0.2132
	-0.4249
	0.6730

	% Unemployed (X4)
	0.0410
	0.1909
	0.2146
	0.8311

	Population per square mile (X5)
	0.0009
	0.0004
	2.3168
	0.0252

	Cigarette Excise Tax (X6)
	-0.6100
	0.4284
	-1.4240
	0.1615


Looking at this, we can see an R2 value of just less than .6, while this value is not terribly bad, it is less than we would like to see it.  Our next step is to determine if we can simplify our regression as well improving its correlation at the same time.  Looking at the t stat and p-value of the unemployment factor, we see that there is a relatively high possibility that we would get a t stat as high as that if the null hypothesis were true, therefore I am claiming that the % unemployment it statistically insignificant and will drop the explanatory variable from our equation.
Five Variable Equation

Y = 42.9109 - .1075X1 -.5162X2 -.0899 X3 +.0009X5 -.5983X6
	Regression Statistics

	Multiple R
	0.7707

	R Square
	0.5940

	Adjusted R Square
	0.5489

	Standard Error
	2.3357

	Observations
	51


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	42.9109
	15.4902
	2.7702
	0.0081

	% High School Graduate (X1)
	-0.1075
	0.1482
	-0.7253
	0.4720

	% Bachelor's Degree (X2)
	-0.5162
	0.1125
	-4.5900
	0.0000

	% Poverty (X3)
	-0.0899
	0.2109
	-0.4265
	0.6718

	Population per square mile (X5)
	0.0009
	0.0004
	2.3663
	0.0223

	Cigarette Excise Tax (X6)
	-0.5983
	0.4204
	-1.4233
	0.1615


Looking at this we can see that dropping the unemployment factor we basically maintain our previous R2 value and get about a 1% increase in our adjusted R2.  Still we are using a lot of factors, and can see that the high school graduate and poverty factors are not as statistically significant as the other three, therefore we will drop those and try a three variable equation.
Three Variable Equation

Y = 32.4710 - .5181X2 +.0009X5 -.6017X6

	Regression Statistics

	Multiple R
	0.7676

	R Square
	0.5893

	Adjusted R Square
	0.5630

	Standard Error
	2.2989

	Observations
	51


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	32.4710
	2.0197
	16.0770
	0.0000

	% Bachelor's Degree (X2)
	-0.5181
	0.0838
	-6.1827
	0.0000

	Population per square mile (X5)
	0.0009
	0.0003
	2.9709
	0.0047

	Cigarette Excise Tax (X6)
	-0.6017
	0.4100
	-1.4677
	0.1489


Looking at these results, we can see that our R2 went down a tiny bit more, but our adjusted R2 went up about another 1.5%.  These results look fairly good and currently our highest p-value is at .1489 for the cigarette excise tax.  We will go ahead and look at the two variable equation without the excise tax to see what conclusions we can draw.
Two Variable Equation
Y = 33.1906 -.5770X2 +.0009X5
	Regression Statistics

	Multiple R
	0.7553

	R Square
	0.5704

	Adjusted R Square
	0.5525

	Standard Error
	2.3264

	Observations
	51


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	33.1906
	1.9827
	16.7400
	0.0000

	% Bachelor's Degree (X2)
	-0.5770
	0.0744
	-7.7509
	0.0000

	Population per square mile (X5)
	0.0009
	0.0003
	3.0602
	0.0036


While here we are left with low p-values all around, both of our R2 values decreased.  Therefore I say it would be best to stick with the three variable model, especially since the data for the excise tax and the cigarette usage rate came from the same place.  

Conclusion
We started with 56 explanatory variables and determined that half of those were not statistically significant in regressing the percentage of adults who smoked cigarettes.  The overall tope variables that we used were percent of population with a bachelor’s degree, population per square mile, and cigarette excise tax.
Y = 32.4710 - .5181X2 +.0009X5 -.6017X6

· X2 = % of population over 25 years with a bachelor’s degree

· X5 = Population per square mile

· X6 = Cigarette Excise tax

It would still be nice to see lower R2 values, but given the fact that states are large and contain a mixture of many different demographics, this seems to make sense.  If we were able to get cigarette usage data at the county level, we could probably go into a lot greater depth, since we have the census data at the county level, but for now we have come to a three variable equation that does a relatively decent job of predicting a state’s smoking rate based on those three factors.

