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Introduction:

Regression analysis will be used to determine which factors are the best predictors of the percent of a state's population which does not hold any religious beliefs (i.e., agnostic or atheistic).  Data is taken from 2006 Gallup and U.S. Census Bureau polls. (Note that Alaska and Hawaii are not included, as these states are not routinely included in such polling.  Also, the data sources are: http://www.gallup.com/poll/12091/tracking-religious-affiliation-state-state.aspx and http://www.census.gov/prod/2003pubs/c2kbr-24.pdf.)  The preferred model will be the one which produces the highest adjusted R-squared.  A 95% confidence interval will be used.

The initial model will contain six variables - five independent variables and one constant term.  Considerations of adjusted R-squared, the t-statistic (and P-value) of each variable and multicollinearity will be used to reduce the model to one with the highest R-squared and least amount of variables.
The data and regression calculations can be found on the accompanying excel file.  The tabs are labeled according to how many variables are being used in that particular model.

Variables:

Y = percent of state's population which holds no religious beliefs
X1 = percent of population with High School degree or higher

X2 = percent of population with Bachelor's degree or higher

X3 = percent of population age 45 years or older

X4 = unemployment rate

X5 = median household income

Five Variable Regression Model:

Y = 7.2801 - .1081X1 + .2137X2 - 1.837X3 + .3397X4 + .000014X5

	Regression Statistics

	Multiple R
	0.721487282

	R Square
	0.520543898

	Adjusted R Square
	0.464793188

	Standard Error
	1.103005696

	Observations
	49


	 
	Coefficients
	Standard Error
	T Stat
	P-value

	Intercept
	7.2801
	4.0172
	1.8122
	0.0769

	Percent of population with High School Degree or higher
	-0.1081
	0.0482
	-2.2436
	0.0301

	Percent of population with Bachelor's degree or higher
	0.2137
	0.0542
	3.9451
	0.0003

	Percent of population age 45 years or older
	-1.8370
	5.3514
	-0.3433
	0.7331

	Unemployment rate
	0.3397
	0.1863
	1.8232
	0.0752

	Median household income
	0.0000
	0.0000
	0.4191
	0.6772


A few initial observations: the chosen variables do not seem to do a very good job of explaining the a-religiosity of a state.  We see this from the adjusted R-squared of .465.  Also, median household income, with an essentially zero coefficient, does not appear to have any material effect. (With a P-value of .6772, we can be very confident that the null hypothesis is true, i.e., X5 = 0. [Since we are using a 95% confidence interval, we would need P<.05 to reject the null hypothesis.])  So, we will drop the variable from the next model.
Four Variable Regression Model:
Y = 7.3379 - .1038 X1 + .23X2 - 2.0982X3 + .3439X4
	Regression Statistics

	Multiple R
	0.720129

	R Square
	0.518585

	Adjusted R Square
	0.47482

	Standard Error
	1.092624

	Observations
	49


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	7.3379
	3.9770
	1.8451
	0.0718

	Percent of population with High School Degree or higher
	-0.1038
	0.0466
	-2.2260
	0.0312

	Percent of population with Bachelor's degree or higher
	0.2300
	0.0373
	6.1629
	0.0000

	Percent of population age 45 years or older
	-2.0982
	5.2650
	-0.3985
	0.6922

	Unemployment rate
	0.3439
	0.1843
	1.8656
	0.0688


The adjusted R-squared has increased slightly to .475 (which is a good thing, but still not at a level to get excited about).  There also still appears to be superfluous variables.  For example, the t-statistic for the percent of population age 45 years or older, at about -.4, is not significant at the 95% confidence level.  Thus we can reject it.  (The original idea behind including this variable was that the elderly population could feasibly exhibit greater tendencies towards religiosity than the younger population, given changes in, for example, the education system and general availability of information.)
It has also occurred to the writer that there may be an issue of multicollinearity amongst the variables relating education levels to religion.  It seems reasonable to assume that if a particular state has a relatively high percentage of people graduating from high school, then they would also have a relatively high percentage of people graduating from university, since a high school degree is a necessary step towards attending university.  So, we will also remove the percent of population with a high school degree from the next model.
Correlation between the two variables:

	 
	Percent of population with High School Degree or higher

	
	

	Percent of population with Bachelor's degree or higher
	0.433490792


Two Variable Regression Model:

Y = -1.9753 +.1964 X2 + .5226 X4
	Regression Statistics

	Multiple R
	0.672067

	R Square
	0.451674

	Adjusted R Square
	0.427834

	Standard Error
	1.140454

	Observations
	49


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-1.9753
	1.1963
	-1.6511
	0.1055

	Unemployment rate
	0.5226
	0.1714
	3.0481
	0.0038

	Percent of population with Bachelor's degree or higher
	0.1964
	0.0344
	5.7157
	0.0000


The adjusted R-squared has been slightly reduced in this model.  Though, now all independent variables are significant at the 95% confidence interval.  We can see that a 1% increase in the unemployment rate leads to a .524% increase in the amount of people with no religious affiliation.  Similarly, a 1% increase in the amount of people with a Bachelor's degree or higher leads to a .1964% increase in the amount of people with no religious affiliation.

As a final step, we can see whether a single variable model can retain explanatory power.
Single Variable Regression Model (Bachelor's degree):

Y = .6404 + .182X2
	Regression Statistics

	Multiple R
	0.58389

	R Square
	0.340928

	Adjusted R Square
	0.326905

	Standard Error
	1.236958

	Observations
	49


Single Variable Regression Model (Unemployment):

Y = 3.326 + .388X4
	Regression Statistics

	Multiple R
	0.249506743

	R Square
	0.062253615

	Adjusted R Square
	0.042301564

	Standard Error
	1.475473209

	Observations
	49


In both single variable models, we have lost a significant amount of explanatory power.  Thus, the best model to explain a state's a-religiosity is the two variable model:
Y = -1.9753 +.1964 X2 + .5226 X4
Though this model does not have the greatest adjusted R-squared, it does come close, while also containing variables which are significant at the selected confidence level and exhibiting lower mulitcollinearity than the original model.

