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Regression Analysis Project

Introduction
For my regression analysis project I have chosen to investigate the percentage of overweight or obese children and teens by state.  I am curious to determine what factors may lead a state to have a higher rate of overweight or obese children than average.  I have chosen state median family income and the education level of the head of household as two potential predictors of high rates of overweight or obese children and teens.  The statistic I am using to quantify the education level of the head of household is the percentage of children in households where the household head is not a high school graduate for each state.  The question I am trying to answer is this – If a child grows up in a low income state with a parent(s) that did not graduate high school, is that child more likely to be overweight or obese?

All of the data used in this project was downloaded from Kids Count Data Center: http://datacenter.kidscount.org/.  The data on percentage of children and teens overweight or obese is as of 2007.  The state median income data and the percentage of children in households where the household head is not a high school graduate data were as of 2008.  I selected this project because childhood obesity is an alarming and growing problem in this country.  Obesity can have serious health effects and increase the risk of life-threatening diseases.
Analysis
The independent variables in my analysis are median family income and the percentage of children in households where the household head is not a high school graduate.  The dependent variable is the rate of overweight or obese children and teens.  In this project, I will analyze three different models to determine which one is the most predictive, based on the adjusted R2 value, the t-statistic and the P-value.  

Y = obesity rate of children and teens by state

X1 = median family income by state

X2 = percentage of children in households where the household head is not a high school graduate
Scenario 1


For the first scenario we will look at the regression using median family income (X1) as the only explanatory variable in the regression.

Y = 0.428495771 – 0.0000019813 X1
[image: image1.emf]Regression Statistics

Multiple R 0.520080191

R Square 0.270483405

Adjusted R Square 0.255893073

Standard Error 0.035421128

Observations 52

Coefficients Standard Error t Stat P-value

Intercept 0.428495771 0.027868043 15.37588331 0.000000000      

Median Family Income (0.0000019813)                    4.60175E-07 -4.305640116 0.000077599      


Median family income has a very low P-value, implying that it may have an important role in predicting which children and teens are overweight or obese.  As you can see in the line fit plot below, it appears that as family income increases, the rate of childhood obesity decreases.  The adjusted R2 value is 26%, indicating that this regression equation explains about 26% of the variation in the dependant variable.  The t-statistic for median family income of -4.3 does meet the requirement of a two-tailed test at the 95% significance level.
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Scenario 2
In the second scenario we will look at the regression using the percentage of children in households where the household head is not a high school graduate (X2) as the only explanatory variable in the regression.

Y = 0.256456886 – 0.425529885 X2
[image: image3.emf]Regression Statistics

Multiple R 0.50465298

R Square 0.254674631

Adjusted R Square 0.239768123

Standard Error 0.035802863

Observations 52

Coefficients Standard Error t Stat P-value

Intercept 0.256456886 0.01395967 18.37127099 7.02118E-24

Household Education 0.425529885 0.102949721 4.133375802 0.000136193


The percentage of children in households where the household head is not a high school graduate also has a very low P-value, indicating that it too may have an important role in predicting which children and teens are overweight or obese.  In the line fit plot below, we can see that the rate of childhood obesity is higher in states in which larger percentages of children are growing up in households where the head of the household did not graduate high school.   The adjusted R2 value is 24%, slightly less than in Scenario 1.  This indicates that this regression equation explains about 24% of the variation in the dependant variable.  The t-statistic for household education level of 4.13 is significant at the 95% significance level.
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Scenario 3
In the final scenario we will look at the regression using both independent variables.

Y = 0.357072039 – 0.0000013799 X1– 0. 280666889X2

[image: image5.emf]Regression Statistics

Multiple R 0.596950175

R Square 0.356349511

Adjusted R Square 0.330078062

Standard Error 0.033609095

Observations 52

Coefficients Standard Error t Stat P-value

Intercept 0.357072039 0.038465578 9.282897985 0.00                    

Median Family Income (0.0000013799)                    4.95976E-07 -2.782145399 0.007646181

Household Education 0.280666889 0.109775976 2.556724141 0.013715105


Median family income continues to have a very low P-value, considerably less than the P-value for the education level of the head of the household.  This may suggest that median family income is a more powerful predictor of which children and teens are overweight or obese than the education level of the household.  The adjusted R2 value for the multiple regression model is 33%, significantly higher than the adjusted R2 values from the first two scenarios.  The t-statistic for median family income of -2.7 does meet the requirement of a two-tailed test at a 95% level.  The t -statistic for household education level of 2.6 is significant at the 95% level.  
Conclusion
After reviewing the three regression models outlined above, I would suggest that Scenario 3 is the best predictor of high rates of overweight or obese children and teens.  The regression model in Scenario 3 has the largest adjusted R2 value, indicating that the regression line for this model is a better fit than what we had in the single explanatory variable models.  I also think that it is important to keep both explanatory variables in the model because both of the individual explanatory variable models had low P-values, indicating that they are both predictors of the dependant variable (at least to a certain degree).  Please note, however, that the two explanatory variables in the multiple regression model only explain 33% of the variation in the dependant variable.  This suggests that there are likely other factors out there that influence the rates of overweight and obese children and teens in this country.  Identifying these factors and including them into the multiple regression model would likely result in a significant improvement in the model.  Also, it is worth noting that there may be some degree of correlation between the independent variables in this model.  It is likely that the level of education in a household would have some impact on the median family income for that household.  This relationship should be explored as well.
