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Introduction:
Regression analysis will be used to determine what property crime rate related statistics are the best predictors of property crime rate.  All data for this case come from a variety of U.S. government source, including: the 1988 Unifrom Crime Reports, Federal Bureau of investigation: the Office of Research and Statistics, Social Security Administration; the Commerce Department, Bureau of Economic Analysis; the National Center for Education Statistics, U.S. Department of Education; the Bureau of the Census, Department of Commerce and Geography Division; the Labor Department, Bureau of  Labor Statistics; and the National Climatic Data Center, U.S. Department of commerce.  The most powerful regression model will be constructed by selecting the variables that provide the highest adjusted R-squared.   The regression will be conducted at a 95% confidence level.

The independent variables are per capital income of each state (PINCOME), high school drop out rate (DROPOUT), public aid for families with children dollar per family (KIDS), percentage of unemployed workers (UNEMPLOY) and percentage of residents living in urban areas (URBAN).
The initial model will incorporate six explanatory variables (five independent variables and one constant term).  Subsequent models will be improved upon by examining the adjusted R2, the t statistic for the explanatory variables and exploring the multi-collinearity of the variables, and thereby removing explanatory variables depending on the results.  The goal is to obtain the most predictive model using as few explanatory variables as needed.
Variables:
Y = Property crime rate
X1 = Per capital income of each state (PINCOME)
X2 = High school drop out rate (DROPOUT)
X3 = Public aid for families with children dollar per family (KIDS)
X4 = Percentage of unemployed workers (UNEMPLOY) 
X5 = Percentage of residents living in urban areas (URBAN)
Five Variable Equation:
Y = 259.131-0.08 X1 +60.051 X2 –0.792 X3 -22.693 X4 +59.160 X5
	Regression Statistics

	Multiple R
	0.753097933

	R Square
	0.567156497

	Adjusted R Square
	0.517969736

	Standard Error
	855.3177583

	Observations
	50


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	259.1311925
	1041.650892
	0.248769712
	0.804696465

	PINCOME
	-0.079972564
	0.075093463
	-1.064973724
	0.292697283

	DROPOUT
	60.05068594
	21.29529582
	2.819903815
	0.007176763

	KIDS
	0.792193634
	1.485912125
	0.533136261
	0.596622034

	UNEMPLOY
	-22.69354626
	81.10731993
	-0.279796525
	0.780944791

	URBAN
	59.15979082
	10.50138497
	5.633522718
	1.16304E-06


URBAN and DROPOUT seem to play very important roles in determining the overall Property crime rate, as evidenced by their extremely low p-values.  Based on the p-value alone, PINCOME, KIDS and UNEMPLOY appear to not be very important in affecting the property crime rate.  The t-statistics for URBAN and DROPOUT meet and exceed the requirements for a two-tailed 95% significance test.  However, PINCOME, KIDS and UNEMPLOY do not meet the requirements of the t-test.
With R-square of .5672 and adjusted R-square of .5180 suggests that model is good prediction for Property crime rate.

According to the estimates in this model, PINCOME, KIDS and UNEMPLOY appear to not be a strong predictor of property crime rate. Indeed, with a t-stat of -1.06, 0.53 and 

-0.28, they are not significant at the 95% level.  Thus, we can not be 95% certain that the true stat is different from zero.  Those variables will be dropped from the future models.  

Next, we will check for multi-collinearity in the five variables model.  It would seem that Public aid for families with children dollar per family (KIDS) might also have high per capital income of each state (PINCOME), so that relationship should be checked and examined.
The results for the correlations are:

	 
	PINCOME
	DROPOUT
	KIDS
	UNEMPLOY
	URBAN

	PINCOME
	1
	
	
	
	

	DROPOUT
	-0.0214024
	1
	
	
	

	KIDS
	0.6446794
	-0.3502918
	1
	
	

	UNEMPLOY
	-0.4779679
	0.38110738
	-0.4020011
	1
	

	URBAN
	0.57183961
	0.14758454
	0.31477655
	-0.1368198
	1


- There is a high degree of correlation between public aid for families with children dollar per family (KIDS) and per capital income of each state (PINCOME), and both of variables are not significant at the 95% level. So they should be dropped.

- There are also high degrees of correlation between per capital income of each state (PINCOME) and percentage of residents living in urban areas (URBAN), which suggests that PINCOME should be dropped.

In order to have a model with as little multi-collinearity as possible, we will now try a model which ignores out-of state tuition.  Later, we will also try a model that ignores 

PINCOME, KIDS and UNEMPLOY.
Two Variable Equation:
Y = -333.891 +55.463 X2 +53.226 X5 
	Regression Statistics

	Multiple R
	0.745261743

	R Square
	0.555415066

	Adjusted R Square
	0.536496558

	Standard Error
	838.7196494

	Observations
	50


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-333.8912602
	653.2730557
	-0.511105207
	0.611670101

	DROPOUT
	55.46261729
	17.2086437
	3.222951108
	0.002307611

	URBAN
	53.22567899
	8.316339195
	6.400133248
	6.65707E-08


The R-square of this model has decreased from the five variables model, but multi-collinearity has been removed.  Additionally, all of the t-stats are significant at 95% level, the model suggest that is still good estimate for Property crime rate. We test if single variable equation for both of high school drop out rate (DROUPOUT) and percentage of residents living in urban areas (URBAN) will still provide us a good model.
Single Variable Equation (DROPOUT):
Y = 2832.580+71.717 X2 

	Regression Statistics

	Multiple R
	0.40981446

	R Square
	0.167947891

	Adjusted R Square
	0.150613472

	Standard Error
	1135.384654

	Observations
	50


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	2832.58007
	577.4930045
	4.90495997
	1.11345E-05

	DROPOUT
	71.71722586
	23.04044425
	3.1126668
	0.003121163


We can quickly reject this model as the adjusted R-square is much smaller than the two variable model.

Single Variable Equation (URBAN):

Y = 737.010+57.181 X5 

	Regression Statistics

	Multiple R
	0.676134514

	R Square
	0.45715788

	Adjusted R Square
	0.44584867

	Standard Error
	917.0743063

	Observations
	50


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	737.0098197
	615.0048201
	1.198380558
	0.236652409

	URBAN
	57.18141015
	8.993689838
	6.357947759
	7.1024E-08


This model can also be rejected, as the adjusted R-square has reduced from the two variable model.
Conclusion:
Based on this analysis, the model that is to be preferred is 

Y = -333.891 +55.463 X2 +53.226 X5 

Based on the test different equations above, the two variables equation above prepares us with a suitable representation of property crime rate. We also conclude that two major factors that determines property crime rate are high school drop out rate (DROPOUT) and percentage of residents living in urban areas (URBAN). And we should ignore the public aid for families with children dollar per family (KIDS), per capital income of each state (PINCOME) and percentage of unemployed workers (UNEMPLOY) in determining the property crime rate. 
