Introduction:

I am a new-mom. My baby daughter was just born on 21st March this year. Although my life became very busy, I am much happier than I have ever been. 
My colleague also delivered her son at the same month as I did. However, her son was sick and hospitalized right after her delivery. I visited her baby in the hospital and saw many sick children. I felt very sorry for these tiny sick babies. 
Therefore I choose infant mortality to be my regression topic. The data is from  http://datacenter.kidscount.org/data/acrossstates/Rankings.aspx?ind=20.
I choose the year of 2006.The dependant variable is the infant mortality. The independent variables for this project are “very low birth weight” ,“teen birth to women who were mother”,” preterm birth”, and ” birth to females less than 20”. 
Their definitions are as followings:
infant mortality: Deaths occurring to infants under 1 year of age per 1,000 live births.

very low birth weight: Live births weighting less than 1,500 grams (3.4 pounds).
teen birth to women who were mother: Births that were second or higher order births to mothers who were under the age of 20 at the time of the birth.
preterm birth: Babies born with a gestational age of less than 37 completed weeks.
birth to females less than 20: Births to females less than 20 years of age is the number of births to women under age 20 divided by the total number of births to women of all ages.
    I would first use all the independent variables to run the regression model. Then based on t-statistic, I would select some significant independent variables and find out the most powerful model by the higher adjust R square. 
Analysis

Variables:

Y = infant mortality
X1 = very low birth weight 
X2 = teen birth to women who were mother
X3 = preterm birth
X4 = birth to females less than 20 years old
The re-pro Excel document contains the data and the outputs from the Regression add-in tool. 
Model 1

I use all the variables to run model 1. The equation is,

Y = 1.014721+ 272.8437 X1 -5.96753 X2+7.898131 X3 +19.13486X4    
	Regression statistics

	Multiple R
	0.898597259

	R Square 
	0.807477033

	Adjusted R Square
	0.791433452

	Standard Error
	0.6663117

	Observations
	53


	　
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	1.014721
	1.04420225
	0.971767074
	0.336038136

	X1
	272.8437
	40.99305927
	6.655851636
	2.47969E-08

	X2
	-5.96753
	6.677856649
	-0.893629687
	0.375978866

	X3
	7.898131
	10.24238369
	0.771122324
	0.444413906

	X4
	19.13486
	7.659776107
	2.498096506
	0.015965162


The adjusted R square is about 0.791; these 4 variables explained 79.1% of the infant mortality. From the output, X1 and X4 are significant. Both X1 and X4 have relative small P-values which are less than 5%, but the other variables are not significant. Therefore, I would not select X2 and X3 in the following model. 
Model 2
I use variables X1 and X4 to run model 2. The equation is,

Y = 0.621602+ 296.7257 X1 +18.7545X4
	Regression statistics

	Multiple R
	0.895707

	R Square
	0.802291

	Adjusted R Square
	0.794382

	Standard Error
	0.661584

	Observations
	53


	　
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.621602
	0.453208
	1.371559
	0.176325

	X1
	296.7257
	32.60985
	9.099267
	3.49E-12

	X4
	18.7545
	3.852702
	4.867882
	1.17E-05


The adjusted R square is about 0.794; these 4 variables explained 79.4% of the infant mortality. From the output, the intercept is not significant which had a relative large P-value (larger than 10%). Therefore, I would delete it in the following model. 

Model 3

I use variables X1 and X4 to run model 2, and since the intercept is not significant in model2 I would make the intercept zero in model 3. The equation is,

Y = 324.183 X1 +20.60001X4

	Regression statistics

	Multiple R
	0.995734

	R Square
	0.991486

	Adjusted R Square
	0.971712

	Standard Error
	0.667275

	Observations
	53

	　
	Coefficients
	Standard Error
	t Stat
	P-value

	X1
	324.183
	25.96326
	12.48622
	3.94E-17

	X4
	20.60001
	3.641149
	5.657558
	7.02E-07


Model 3 has a high Adjusted R square compare to model1 and model2. X1 and X4 explained about 97.2% of the infant mortality. A baby with very low birth weight would rarely survive. However, it’s not instinct that mothers who are under than 20 years old would affect the infant mortality. I would then run the regression model using X1 and X4 separately.      
Model 4
I use variable X1 to run model 4. The equation is Y = 466.9928 X1. Variable X1 explained about 96.7% of the infant mortality.   
	Regression statistics

	Multiple R
	0.993047

	R Square
	0.986143

	Adjusted R Square
	0.966912

	Standard Error
	0.843069

	Observations
	53

	　
	Coefficients
	Standard Error
	t Stat
	P-value

	X1
	466.9928
	7.676648
	60.8329
	5.35E-50


Model 5
I use variable X4 to run model 5. The equation is Y = 64.80174 X4. Variable X4 explained about 94.6% of the infant mortality.

	Regression statistics

	Multiple R
	0.982578

	R Square
	0.96546

	Adjusted R Square
	0.94623

	Standard Error
	1.331036

	Observations
	53


	　
	Coefficients
	Standard Error
	t Stat
	P-value

	X4
	64.80174
	1.699719
	38.12496
	1.11E-39


Conclusion

Model 3 and Model 4 have higher adjusted R square. Model 3 used both variables X1 and X4; however, model 4 used only one variable, X1.
I would choice model 4 as my most powerful model since it used only one variable and had very high adjusted R square, which is 96.7%. The residual plots are as following,
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 The residuals are randomly plotted around 0, therefore we could said that “infant mortality” and “very low birth weigh” have liner correlation, Y = 466.9928 X1.    
