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Introduction
For my regression analysis project I chose to examine the teenage pregnancy rate in the United States.  I decided to test the prediction power of each state’s median family income and percentage of children living in single-parent families on the state’s teenage pregnancy rate.  Data from 2005 was used for the calculations.  The single-parent family and median family income datasets used for this analysis were downloaded from http://datacenter.kidscount.org.  The pregnancy rate data represents girls age 15-19, and was downloaded from http://www.guttmacher.org/pubs/USTPtrends.pdf.  The teenage pregnancy rate has been in the news recently, as reports showed an increase for the first time in a decade, which is part of the reason I chose this topic.  My teenage sister-in-law just found out she is pregnant, which also influenced my decision to explore the statistics behind the pregnancy rate.
The independent variables for the regression model are the percentage of children living in single-parent families and the median family income.  The dependant variable is the teenage pregnancy rate.  I ran through several scenarios to determine the most powerful model, based on the highest adjusted R2 value, the t-statistic and the P-value.  I used the adjusted R2 value since the regular R2 value is sensitive to the number of independent variables used in the regression model.
Analysis
Variables:
Y = Teenage pregnancy rate

X1 = Median family income
X2 = Percent of children living in single-parent families
The accompanying Excel document contains the data and the outputs from the Regression add-in tool.  The following are the three regression scenarios I ran through the Excel Regression add-in tool.
Scenario 1
For the first scenario, I ran the regression using only the median family income as the explanatory variable.  
Y = 0.099382 - 0.0000006 X1
	Regression Statistics

	Multiple R
	       0.433371 

	R Square
	       0.187810 

	Adjusted R Square
	       0.170889 

	Standard Error
	       0.013012 

	Observations
	50


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	     0.0993820 
	      0.0106010 
	    9.3747747 
	    0.0000000 

	Median Income
	    (0.0000006)
	      0.0000002 
	   (3.3315881)
	    0.0016678 


Median income has a low P-value in this model, which makes it seem to have an important role in determining the teenage pregnancy rate.  The t-statistic does meet the requirement for a two-tailed 95% significance test.  The adjusted R2 value is extremely low, implying that this regression equation only explains about 17.09 percent of the variation in the dependent variable.
Scenario 2

The second scenario used only the percent of children living in single-parent families as the explanatory variable.

Y = 0.0046871 + 0.1950291 X2
	Regression Statistics

	Multiple R
	     0.670336 

	R Square
	     0.449350 

	Adjusted R Square
	     0.437879 

	Standard Error
	     0.010714 

	Observations
	50


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	   0.0046871 
	      0.0096921 
	   0.4835959 
	    0.6308715 

	Single-parent
	   0.1950291 
	      0.0311619 
	   6.2585769 
	    0.0000001 


The percent of children living in single-parent families had an even lower P-value, implying that it is a really good indicator of the teenage pregnancy rate.  The t-statistic for this independent variable is significant at the 95% confidence level for a two-tailed test.  The adjusted R2 value improved over scenario 1.  This regression equation explains about 43.79 percent of the variation in the teenage pregnancy rate.
Scenario 3 

Finally, scenario 3 incorporated both the percent of children living in single-parent families and the median family income as independent variables.

Y = 0.0241397 - 0.0000002 X1 + 0.1736759 X2
	Regression Statistics

	Multiple R
	              0.685397 

	R Square
	              0.469769 

	Adjusted R Square
	              0.447206 

	Standard Error
	              0.010625 

	Observations
	50


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	            0.0241397 
	      0.0173622 
	   1.3903532 
	    0.1709709 

	Median income
	           (0.0000002)
	      0.0000002 
	  (1.3453403)
	    0.1849706 

	Single-parent
	            0.1736759 
	      0.0347400 
	   4.9993053 
	    0.0000084 


The percent of children living in single-parent families continues to show a very low P-value, and also has a t-statistic that meets the two-tailed 95% significance test.  Median income has a higher P-value of 0.1849706, so it seems to be a little less important in determining the teenage pregnancy rate in this model.  The t-statistic, for the median income variable, is not significant at the two-tailed 95% confidence level.  Therefore, I may not reject the null hypothesis that there is no relationship between the teenage pregnancy rate and median family income.  The adjusted R2 value increased over the other two scenarios, coming in at .447206 for this regression model.
Conclusion
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After analyzing the three scenarios, I determined that the model in scenario 2, shown in Graph 1, is the best at predicting the teenage pregnancy rate.  Even though scenario 3 had a slightly higher adjusted R2 value, the median income variable was not significant at the two-tailed 95% confidence level.  I chose to stick with a model that only used explanatory variables with significant t-statistics and low P-values.  The resulting equation from scenario 2 was, Y = 0.0046871 + 0.1950291 X2.  If the percent of children living in single-parent families increases by 10% the teenage pregnancy rate increases by about 2%.  I live in Minnesota and the percent of children living in single-parent families is 0.25.  The scenario 2 model predicts a 0.053 teenage pregnancy rate, while the actual 2005 data said the teenage pregnancy rate in Minnesota was 0.043.  I prefer scenario 2, but with the adjusted R2 values at .45 and below, none of these models are particularly wonderful at predicting the teenage pregnancy rate for a state.  There are most likely more explanatory variables out there that would help in predicting the teenage pregnancy rate.
