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Introduction:
Diabetes is a group of metabolic diseases in which a person has high blood sugar, either because the body does not produce enough insulin, or because cells do not respond to the insulin that is produced. This high blood sugar produces the classical symptoms of polyuria (frequent urination), polydipsia (increased thirst) and polyphagia (increased hunger). There are few factors may affect diabetes rate will be test in my model. These factors are overweight and obesity rate, physical exercise and alcohol consumption-heavy drinker. All the calculation were performed in the attach excel file using standard linear regression techniques learned in this course and the aid of the Microsoft Excel Data Analysis Add-In.
Data

The data used in this analysis come from http://www.statemaster.com/.
The variables examined in this analysis are as follows:

Dependent variable

Y –Diabetes by state; 

Independent (Explanatory) Variables

X1 – Physical exercise (most recent) by state 
X2 – Alcohol consumption- Heavy drinkers (most recent) by state
X3 – Overweight and obesity rate by state
Analysis
Scenario 1 – Regression on All Variables
Original equation:

Yi = β0+ β1X1+ β2X2+ β3X3+e

	Regression Statistics

	Multiple R
	0.732166

	R Square
	0.536067

	Adjusted R Square
	0.505138

	Standard Error
	0.008723

	Observations
	49.00


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.175415
	0.051832
	3.384285
	0.001488

	physical exercise
	-0.192254
	0.038995
	-4.930273
	0.000012

	heavy drinker
	-0.092787
	0.121317
	-0.764832
	0.448364

	overweight and obesity
	0.081852
	0.054924
	1.490277
	0.143128


After using Excel to run the regression analysis, I got the values of coefficients as below:
Yi = 0.175415- 0.192254X1- 0.092787 X2 + 0.081852X3
From the above equation, only the overweight and obesity has positive correlation between three explanatory variables. The overall goodness-of-fit measures R2 = 0.536067 and the correlation between y and y-hat is 0.732166 (square root of R2). The adjusted R2 = 0.505138 which means only 50.51% of the Diabetes can be explained by the three explanatory variables. According to the t-test at a 95% significance level, only physical exercise is significant at significance level α = 0.05 as p < 0.05. From the above table, the heavy drinker is the weakest explanatory variable to diabetes. 

	ANOVA
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	3
	0.003957
	0.001319
	17.332256
	0.000000

	Residual
	45
	0.003424
	0.000076
	
	

	Total
	48
	0.007381
	 
	 
	 


From the ANOVA table the F-test statistic is 17.332256 with p-value of 0. 
Since the p-value is less than 0.05 we reject the null hypothesis that the regression parameters are zero at significance level 0.05. Conclude that the parameters are jointly statistically significant at significance level 0.05.
Scenario 2 – Regression on Two Variables (X1 and X3)
Original equation:

Yi = β0+ β1X1+ β3X3+e

X1 – Physical exercise (most recent) by state 

X3 – Overweight and obesity rate by state

	Regression Statistics

	Multiple R
	0.728036

	R Square
	0.530036

	Adjusted R Square
	0.509603

	Standard Error
	0.008684

	Observations
	49


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.1709800
	0.0512740
	3.3346326
	0.0016949

	physical exercise
	-0.1987256
	0.0378932
	-5.2443581
	0.0000039

	overweight and obesity
	0.0905761
	0.0534834
	1.6935367
	0.0971156


After using Excel to run the regression analysis, I got the values of coefficients as below:

Yi = 0.17098- 0.198726X1 + 0.090576X3
From the above table, only overweight and obesity have positive coefficient. But the adjusted R2 value slightly decreases. According to the t-test at a 95% significance level, only physical exercise is significant at significance level α = 0.05 as p < 0.05 and overweight and obesity p-value has been improved . 
Scenario 3 – Regression on Two Variables (X1 and X2)
Original equation:

Yi = β0+ β1X1+ β2X2+e

X1 – Physical exercise (most recent) by state 

X2 – Alcohol consumption- Heavy drinkers (most recent) by state

	Regression Statistics

	Multiple R
	0.716359

	R Square
	0.513170

	Adjusted R Square
	0.492004

	Standard Error
	0.008838

	Observations
	49


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.242420
	0.026129
	9.277793
	0.000000

	physical exercise
	-0.217106
	0.035713
	-6.079099
	0.000000

	heavy drinker
	-0.130336
	0.120237
	-1.083994
	0.284017


After using Excel to run the regression analysis, I got the values of coefficients as below:

Yi = 0.242420 - 0.217106X1 - 0.130336 X2
From the above table, both explanatory variables also have negative coefficient, which indicate negative correlations between explanatory variables and response variable. The adjusted R2 for Scenario 3 is lower than Scenario 1 and Scenario 2. Physical exercise is significant at significance level α = 0.05 as p < 0.05 and heavy drinker p-value is increasing. 

Scenario 4 – Regression on Two Variables (X2 and X3)
Original equation:

Yi = β0+ β2X2+ β3X3+e

X2 – Alcohol consumption- Heavy drinkers (most recent) by state

X3 – Overweight and obesity rate by state

	Regression Statistics

	Multiple R
	0.534289

	R Square
	0.285465

	Adjusted R Square
	0.254398

	Standard Error
	0.010708

	Observations
	49


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-0.031607
	0.037300
	-0.847352
	0.401186

	heavy drinker
	-0.222583
	0.145365
	-1.531195
	0.132570

	overweight and obesity
	0.197657
	0.060941
	3.243382
	0.002202


After using Excel to run the regression analysis, I got the values of coefficients as below:

Yi = -0.031607 - 0.222583X1 + 0.197657 X2
From the above table, overweight and obesity has positive coefficient while heavy drinker has negative coefficient. The adjusted R2 for Scenario 3 is lower than Scenario 1, Scenario 2 and Scenario 3. Overweight and obesity is significant at significance level α = 0.05 as p < 0.05.
Scenario 5 – Regression on one variable (X1)
Original equation:

Yi = β0+ β1X1+e
X1 – Physical exercise (most recent) by state 

	Regression Statistics

	Multiple R
	0.707626

	R Square
	0.500734

	Adjusted R Square
	0.490112

	Standard Error
	0.008855

	Observations
	49


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.246393
	0.025919
	9.506315
	0.000000

	physical exercise
	-0.230495
	0.033572
	-6.865731
	0.000000


After using Excel to run the regression analysis, I got the values of coefficients as below:

Yi = 0.246393 - 0.230495X1 

From the above table, physical exercise has negative coefficient. The adjusted R2 is relatively high in Scenario 5. The t-statistic show significance at 95% level and the p-value is very close to zero, indicating that this variable is almost certainly significant to the diabetes rate.
Scenario 6 – Regression on one variable (X2)
Original equation:

Yi = β0+ β2X2+e
X2 – Alcohol consumption- Heavy drinkers (most recent) by state

	Regression Statistics

	Multiple R
	0.349372

	R Square
	0.122061

	Adjusted R Square
	0.103382

	Standard Error
	0.011742

	Observations
	49


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.087325
	0.007495
	11.651829
	0.000000

	heavy drinker
	-0.383135
	0.149881
	-2.556263
	0.013872


After using Excel to run the regression analysis, I got the values of coefficients as below:

Yi = 0.087325 - 0.383135X2 

From the above table, heavy drinker has negative coefficient. The adjusted R2 is relatively low at 0.103382. The coefficient of heavy drinker has t-statistic of -2.556263 and p-value of 0.013872. It is therefore statistically significant at significance level α = .05 as p <0.05.
Scenario 7 – Regression on one variable (X3)
Original equation:

Yi = β0+ β3X3+e
X3 – Overweight and obesity rate by state

	Regression Statistics

	Multiple R
	0.4990451

	R Square
	0.2490460

	Adjusted R Square
	0.2330682

	Standard Error
	0.0108597

	Observations
	49


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-0.060316
	0.032703
	-1.844339
	0.071442

	overweight and obesity
	0.229433
	0.058113
	3.948044
	0.000262


After using Excel to run the regression analysis, I got the values of coefficients as below:

Yi = -0.060316 + 0.229433X3 
From the above table, heavy drinker has negative coefficient. The adjusted R2 is relatively low at 0.233068. The coefficient of overweight and obesity has t-statistic of 3.948044 and p-value of 0. 000262. It is therefore statistically significant at significance level α = .05 as p <0.05.
Conclusion:
In the nutshell, Scenario 2 is the most favorable result based on adjusted R2 at 50.96%. 

Yi = 0.17098- 0.198726X1 + 0.090576X3
X1 – Physical exercise (most recent) by state

X3 – Overweight and obesity rate by state

The diabetes rate increase while the overweight and obesity rate increase, and the physical exercise rate can be explained some of the variations in the diabetes rate. For the scenarios which consider each of the factors individually results that Scenario 5 have the highest adjusted R2 at 49.01% among three explanatory factors. The coefficient of physical exercise has p-value almost near to zero and it is significant at significance level α = .05 as p <0.05.
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