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VEE – Regression

Student Project

For my student project, I am looking into obesity rates by state. I have chosen some factors that I think could influence obesity rates: diabetes, smoking, physical inactivity, childhood obesity, hypertension, and poverty. My hypothesis is that diabetes is a strong indication of that state’s obesity rates.

Variables:

Y = Obesity rates by state

X1 = Diabetes rates by state

X2 = Percentage of smokers by state

X3 = Physical inactivity rates by state

X4 = Childhood obesity rates by state

X5 = Hypertension rates by state

X6 = Poverty rates by state

I first ran a regression using all variables and got the following results:

	Regression Statistics

	Multiple R
	0.850655422

	R Square
	0.723614648

	Adjusted R Square
	0.685925736

	Standard Error
	1.73765884

	Observations
	51


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	8.138905044
	2.750294923
	2.959284466
	0.004949657

	Smokers %
	0.289883516
	0.119820511
	2.419314638
	0.019751173

	Diabetes %
	0.640869552
	0.503098795
	1.273844339
	0.209406484

	Physical Inactivity %
	0.273001429
	0.153371694
	1.779998781
	0.081982743

	Childhood Obesity %
	-0.166540091
	0.128429264
	-1.296745665
	0.201478131

	Hypertension %
	0.110424905
	0.215392118
	0.512669201
	0.610746993

	Poverty %
	0.029616822
	0.132618008
	0.223324285
	0.824316735


The R Square and Adjusted R Square are not very high, but they are also not too low. 

Judging from the very high P-values for Hypertension and Poverty, these are not good tests for obesity. 
I removed the fifth and sixth variables and ran a regression on the remaining four. I got the following results:

	Regression Statistics

	Multiple R
	0.84957154

	R Square
	0.721771802

	Adjusted R Square
	0.697578045

	Standard Error
	1.70512019

	Observations
	51


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	9.240108444
	1.662255927
	5.558776056
	1.32044E-06

	Smokers %
	0.303419692
	0.11481333
	2.642721816
	0.011204681

	Diabetes %
	0.837503054
	0.338393584
	2.474937747
	0.017072357

	Physical Inactivity %
	0.288736322
	0.146652961
	1.968840732
	0.055013307

	Childhood Obesity %
	-0.165681267
	0.108184886
	-1.531464085
	0.132503721


The R Square decreased from the last run, but the Adjusted R Square increased.

Childhood Obesity has the highest P-value. This was surprising to me, because I expected a high rate of childhood obesity to be a good prediction for the overall obesity rates by state. However, this does not seem to be the case. In fact, when running correlations, obesity rates and childhood obesity rates are only about 51% correlated. 

The F Stat increased from 19.20 to 29.83, indicating a stronger test.
I then removed the Childhood Obesity variable and reran. I got the following results:

	Regression Statistics

	Multiple R
	0.841181253

	R Square
	0.7075859

	Adjusted R Square
	0.68892117

	Standard Error
	1.729352663

	Observations
	51


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	9.19666786
	1.685633754
	5.455911071
	1.77399E-06

	Smokers %
	0.323865328
	0.115655115
	2.800268088
	0.00738713

	Diabetes %
	0.640577031
	0.317459018
	2.017825908
	0.049338599

	Physical Inactivity %
	0.236332244
	0.144631693
	1.634028061
	0.10893463


Removing Childhood Obesity caused the R Square and Adjusted R Square both to decrease. However, it was not significant. The F Stat increased from 29.83 to 37.91.
From this run, we can see that physical inactivity has the highest P-value. Removing it and running with only Smokers and Diabetes, I got the following results:

	Regression Statistics

	Multiple R
	0.831248455

	R Square
	0.690973994

	Adjusted R Square
	0.67809791

	Standard Error
	1.75917983

	Observations
	51


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	9.85270139
	1.665359833
	5.916259774
	3.36502E-07

	Smokers %
	0.415929059
	0.10274569
	4.048141185
	0.000187144

	Diabetes %
	1.019593048
	0.220483609
	4.624348501
	2.86003E-05


At this point, both X1 and X2 have very low P-values. The F Stat increased to 53.66.
I ran each variable separately and got the following results for Diabetes:

	Regression Statistics

	Multiple R
	0.765160718

	R Square
	0.585470925

	Adjusted R Square
	0.577011148

	Standard Error
	2.016567668

	Observations
	51


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	13.34744837
	1.632494622
	8.176105567
	1.02909E-10

	Diabetes %
	1.599109548
	0.192222849
	8.319039901
	6.23922E-11


And for Smokers:

	Regression Statistics

	Multiple R
	0.743840743

	R Square
	0.553299051

	Adjusted R Square
	0.544182705

	Standard Error
	2.093359118

	Observations
	51


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	12.19385714
	1.887927003
	6.458860495
	4.57359E-08

	Smokers %
	0.724423977
	0.092987217
	7.79057594
	3.99878E-10


Using X1 as the only variable, we get a higher R Square and Adjusted R Square value than we do when we use X2 as the only variable. The t Stat and F Stat are both higher as well, which indicates a better test.

It is likely that diabetes is a good indication of obesity because of the fact that, in many cases, obesity causes diabetes. This is represented by the following one-variable equation:
Y = 13.3474 + 1.59912 * X1

However, smoking is not a known cause of obesity, and thus I feel that the relationship between obesity and smokers, represented by the following equation:

Y = 12.1939 + 0.72442 * X2
…is an interesting and not necessarily intuitive relationship that could be investigated further. Perhaps people who smoke are less likely to take care of their weight, since they engage in a behavior that is statistically deadly. Or perhaps people who smoke are more likely to be a part of the type of culture that encourages that lifestyle, which could also include more frequent trips to fast food restaurants.

My hypothesis seems to be supported by my findings. However, I also believe that it is highly likely that many of these variables are caused by common underlying issues.

