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INTRODUCTION

As our country matures, so does our waistlines.  Through the years, we as Americans are getting bigger and bigger.  Currently, nearly 2/3 of adults are overweight with over 30% hitting obesity.  We can blame our sedentary lifestyles: sitting for 8 hours or more at work, then sitting while we eat at home and then relaxing on our couches while we watch evening television.  We can blame our busy lifestyles: too much to do within a 18 hour period, so we start to neglect what may not seem absolutely necessary (like exercising and cooking healthy meals).  We can only blame ourselves for our own actions; as adults we may be busy and spend most of the day sitting in ergonomic chairs, but every day we still make choices on what’s most important to us and what we’ll spend our time and money on.

Unfortunately, our choices not only affect our waistlines, but our children’s waistlines as well.  All of our choices and actions govern the health of our children; how many children will choose to exercise when the television is always on?  How many children will choose to eat healthy fruits and vegetables when cookies and chips are readily available?  We may not want to admit it, but our poor habits are affecting our children’s health.  Because children are innocent bystanders of the actions of their parents, I have chosen to select childhood obesity rates as the response variable of interest.  In selecting the explanatory variables, I selected ones I felt would provide the most impact in determining childhood obesity.
DATA

Data was collected from two sources: http://datacenter.kidscount.org and http://www.statemaster.com.  The explanatory variables selected are:


X1- Percent of children in poverty


X2- Median family income


X3- Percent of children not exercising regularly


X4- Percent of head of households with a Bachelors degree


X5- Percent of children living with a single parent


X6- Percent of children living without health insurance
The selected response variable is: 

Y- Percent of children overweight

The regression of Y on X variables was completed using Microsoft Excel’s Regression add-in.

MODEL 1- All Explanatory Variables
The initial model utilizes the raw data for all 6 explanatory variables.  The full regression equation for model 1 is: 
Y= -0.081050 + 0.618291X1 + 0.000001X2 + 0.079761X3 – 0.031605X4 + 0.092671X5 – 0.138277X6
	Regression Statistics
	
	
	
	

	Multiple R
	0.796264556
	
	
	
	

	R Square
	0.634037243
	
	
	
	

	Adjusted R Square
	0.582972672
	
	
	
	

	Standard Error
	0.019382646
	
	
	
	

	Observations
	50
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	6
	0.02798804
	0.004664673
	12.4163825
	4.60E-08

	Residual
	43
	0.01615454
	0.000375687
	
	

	Total
	49
	0.04414258
	 
	 
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	

	Intercept
	-0.081050
	0.068097
	-1.190219
	0.240490
	

	X1- Children in poverty
	0.618291
	0.178319
	3.467333
	0.001206
	

	X2- Median family income
	0.000001
	0.000001
	1.493895
	0.142505
	

	X3- Children not exercising regularly
	0.079761
	0.066580
	1.197968
	0.237491
	

	X4- Head of household w/ bachelors degree
	-0.031605
	0.135123
	-0.233898
	0.816174
	

	X5- Children living with single parent
	0.092671
	0.094706
	0.978520
	0.333291
	

	X6- Childrne w/o health insurance
	-0.138277
	0.094765
	-1.459162
	0.151788
	


The resulting R2  of 0.63 is a less than optimal number therefore this model is inadequate in fully explaining the variation in childhood obesity rates.  Prior to examining the individual explanatory variables and their respective contributions to the model, I will attempt to improve the resulting analysis by examining the distribution of the raw data.
TRANSFORMATION OF DATA

An examination of the distribution of the data is prudent in verifying if the data is symmetric.  

	
	

	Childhood Obesity Rates

Transformation

Lower Hinge

Upper Hinge

Median

Test

Results

X

0.121

0.158

0.1365

1.387

Positive Skew

(X)^1/2

0.347850543

0.397492138

0.36946

1.297

Positive Skew

Log10(X)

-0.91721463

-0.80134291

-0.8649

1.214

Positive Skew

-1/[(X)^1/2]

-2.87479787

-2.51577303

-2.7067

1.135

Positive Skew

-1/X

-8.26446281

-6.32911392

-7.3261

1.062

Positive Skew

-1/X^2

-68.3013455

-40.0576831

-53.673

0.931

Negative Skew

Percent of Children Living in Poverty

Transformation

Lower Hinge

Upper Hinge

Median

Test

Results

X

0.14

0.23

0.185

1

Symmetric

Median Family Income

Transformation

Lower Hinge

Upper Hinge

Median

Test

Results

X

49400

63800

56150

1.133

Positive Skew

(X)^1/2

222.2611

252.5866

237

1.064

Positive Skew

Log10(X)

4.693727

0.804821

5

0.999

Negative Skew

-1/[(X)^1/2]

-0.0045

-0.00396

0

0.937

Negative Skew

Percent of Children Not Exercising Regularly

Transformation

Lower Hinge

Upper Hinge

Median

Test

Results

X

0.49

0.54

0.52

0.67

Negative Skew

X^2

0.2401

0.2916

0.027

0.700

Negative Skew

X^3

0.117649

0.157464

0.14

0.730

Negative Skew

X^4

0.05764801

0.08503056

0.07

0.770

Negative Skew

X^7

0.006782231

0.13389252

0.01

0.890

Negative Skew

X^10

0.000797923

210833

0

1.020

Positive Skew

Percent of Head of Household with Bachelors Degree

Transformation

Lower Hinge

Upper Hinge

Median

Test

Results

X

0.16

0.21

0.18

1.5

Positive Skew

-1/[(X)^1/2]

-2.5

-2.18218

-2.357

1.220

Positive Skew

-1/X

-6.25

-4.7619

-5.5556

1.140

Positive Skew

-1/X^2

-39.0625

-22.6757

-30.864

1.000

Symmetric

Percent of Children Living with Single Parent

Transformation

Lower Hinge

Upper Hinge

Median

Test

Results

X

0.3

0.36

0.32

2.00
Positive Skew

-1/X^2

-11.1111

-7.71605

-9.4742

1.070

Positive Skew

-1/X^3

-37.037

-21.4335

-29.172

0.980

Negative Skew

Percent of Children without Health Insurance

Transformation

Lower Hinge

Upper Hinge

Median

Test

Results

X

0.07

0.12

0.09

1.50
Positive Skew

-1/X^1/2

-3.77964

-2.88675

-3.333

1.00
Symmetric


	


For the response variable and each explanatory variable we select the transformation that brings us close to 1.00.

MODEL 1- All Explanatory Variables (TRANSFORMED DATA)

This model utilizes the transformed data for all 6 explanatory variables.  The full regression equation for model 1 is: 

Y= -42.531663 + 30.535446X1 + 6.106406X2 + 98.436584X3 + 0.007757X4 + 0.023005X5 – 0.358378X6

	Regression Statistics
	
	
	
	

	Multiple R
	0.818092698
	
	
	
	

	R Square
	0.669275663
	
	
	
	

	Adjusted R Square
	0.623128081
	
	
	
	

	Standard Error
	0.978299523
	
	
	
	

	Observations
	50
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	6
	83.28197522
	13.8803292
	14.50294108
	5.76774E-09

	Residual
	43
	41.15400816
	0.957069957
	
	

	Total
	49
	124.4359834
	 
	 
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	

	Intercept
	-42.531663
	23.712121
	-1.793668
	0.079900
	

	X1- Children in poverty
	30.535446
	8.861621
	3.445808
	0.001284
	

	X2- Median family income
	6.106406
	4.678712
	1.305147
	0.198784
	

	X3- Children not exercising regularly
	98.436584
	89.615748
	1.098430
	0.278130
	

	X4- Head of household w/ bachelors degree
	0.007757
	0.016883
	0.459477
	0.648206
	

	X5- Children living with single parent
	0.023005
	0.007655
	3.005076
	0.004417
	

	X6- Children w/o health insurance
	-0.358378
	0.244755
	-1.464231
	0.150404
	


In using the transformed data, the R2 value has increased slightly from 0.634 to 0.669 showing an improvement in our model.  In examining the explanatory variables, variable #4 shows the greatest P-value and therefore may not be a good indicator of childhood obesity.
MODEL 2- Remove Variable #4 (TRANSFORMED DATA)

 The modified regression equation for model 2 is: 

Y= -44.177834 + 29.679128X1 + 6.421241X2 + 94.075585X3 + 0.022556X5 – 0.373375X6

	Regression Statistics
	
	
	
	

	Multiple R
	0.817099682
	
	
	
	

	R Square
	0.66765189
	
	
	
	

	Adjusted R Square
	0.629885059
	
	
	
	

	Standard Error
	0.969489837
	
	
	
	

	Observations
	50
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	5
	83.07991947
	16.61598389
	17.67826099
	1.41849E-09

	Residual
	44
	41.35606391
	0.939910543
	
	

	Total
	49
	124.4359834
	 
	 
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	

	Intercept
	-44.177834
	23.228821
	-1.901854
	0.063750
	

	X1- Children in poverty
	29.679128
	8.585415
	3.456924
	0.001223
	

	X2- Median family income
	6.421241
	4.586588
	1.400004
	0.168524
	

	X3- Children not exercising regularly
	94.075585
	88.309261
	1.065297
	0.292553
	

	X5- Children living with single parent
	0.022556
	0.007524
	2.997709
	0.004461
	

	X6- Children w/o health insurance
	-0.373375
	0.240384
	-1.553241
	0.127530
	


By omitting variable 4 from our model, we have a very slight decrease in the R2 value, showing that variable 4 offered very little substance to our model; yet P-values for variables 1, 2, 5 and 6 have all declined showing an improvement in their ability to predict childhood obesity.  Variable 3, on the other hand, shows an increase in the P-value therefore showing that it may be a poor indicator of childhood obesity.
MODEL 3- Remove Variable #3 (TRANSFORMED DATA)

The modified regression equation for model 3 is: 

Y= -44.640376 + 28.902961X1 + 6.621617X2 + 0.023536X5 – 0.333814X6

	Regression Statistics
	
	
	
	

	Multiple R
	0.811837358
	
	
	
	

	R Square
	0.659079895
	
	
	
	

	Adjusted R Square
	0.628775886
	
	
	
	

	Standard Error
	0.97094145
	
	
	
	

	Observations
	50
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	4
	82.01325491
	20.50331373
	21.74893391
	4.83221E-10

	Residual
	45
	42.42272847
	0.942727299
	
	

	Total
	49
	124.4359834
	 
	 
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	

	Intercept
	-44.640376
	23.259537
	-1.919229
	0.061310
	

	X1- Children in poverty
	28.902961
	8.567253
	3.373656
	0.001535
	

	X2- Median family income
	6.621617
	4.589591
	1.442747
	0.156017
	

	X5- Children living with single parent
	0.023536
	0.007479
	3.146897
	0.002925
	

	X6- Children w/o health insurance
	-0.333814
	0.237854
	-1.403441
	0.167348
	


With the removal of variable 3, again we see a slight decrease in the R2 value.  There are only slight adjustments in the P-values of the remaining variables; since I don’t expect these models to increase in R2 value I will attempt to improve the model by further reducing the number variables being used.  Variables 2 and 6 have the highest P-values, so they will be removed from our next model.

MODEL 4- Remove Variable #2 & #6 (TRANSFORMED DATA)

The modified regression equation for model 4 is: 

Y= -9.208920 + 15.039438X1 + 0.029369X5

	Regression Statistics
	
	
	
	

	Multiple R
	0.788511133
	
	
	
	

	R Square
	0.621749807
	
	
	
	

	Adjusted R Square
	0.605654055
	
	
	
	

	Standard Error
	1.000722448
	
	
	
	

	Observations
	50
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	2
	77.3680487
	38.68402435
	38.62819044
	1.19622E-10

	Residual
	47
	47.06793468
	1.001445419
	
	

	Total
	49
	124.4359834
	 
	 
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	

	Intercept
	-9.208920
	0.843093
	-10.922781
	0.000000
	

	X1- Children in poverty
	15.039438
	3.588909
	4.190532
	0.000122
	

	X5- Children living with single parent
	0.029369
	0.007030
	4.177568
	0.000127
	


Model 4, has the lowest R2 value, yet it is the simplest by utilizing only 2 variables.  The 2 remaining variables both reflect a drop in P-value and an increase in T-stat showing that they are both good indicators of childhood obesity.

In reflecting upon the various models offered here, Model 4 appears to be the most logical due to its simplicity and consists of variables that provide the greatest impact as childhood obesity indicators.

In looking at the remaining variables, logically we can see how children living in poverty would be exposed to an unhealthy lifestyle. More than ever, healthy food is becoming more expensive.  In this day, buying organic, farm-grown fruits and vegetables is the thing to do; they are free of pesticides and are thought to have higher levels of nutrition than their genetically-engineered counterparts.  Yet, the luxury of buying what is perceived to be the best is only reserved for those who can afford it;  organically grown food can be extremely expensive and therefore not an option for anyone living below poverty level.  Individuals with limited income are then left to look elsewhere for their daily nutrition.  Unfortunately, fast-food is by far one of the most affordable forms of food available.  When faced with the choice to buy small amounts of healthy food at the grocery store or to purchase a full meal at a fast-food establishment; I can see how parents might choose the unhealthy alternative for their children.  

Children living within single parent homes may also be exposed to an unhealthy lifestyle.  As a single parent, an individual is in the position of having to fill the roles of both mother and father.  Playing the part of both parents, while trying to provide financial and emotional support to children may exhaust an individual’s time and resources; it is very easy to see how someone may not have the time, energy or money to invest in a healthy diet.  Again, fast-food may become a relied upon source of food for the single parent home due to its affordability and ease.  In addition, a single parent may not have the time or resources for various extra-curricular activities that a two-parent home might.  Activities not provided for in a school setting, may add a great deal of physical exercise to a child’s routine, but many are expensive and require additional time during the week and weekends; time and money a single parent may not have.   My assumption is that within a single parent home, it becomes much harder to provide the proper nutrition and activity level that a child requires to stay within a healthy weight.
