	Multiple Regression Analysis on 

	Motor Vehicle Theft  Crime Rates

	


Statistics: Multi Regression analysis

Topic: 

We want to determine the primary factors that affect Motor Vehicle Theft  crime rates in the United States. The statistical analysis of the data involves multiple-regression analysis. This problem is for Graduate/Masters level 

Questions to answer are: 

Multiple regression analysis is used to answer the questions 
1. What are the primary determinants of Motor Vehicle Theft crimes in the United States?

The estimated regression coefficients are given below 

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-130901
	45430.31
	-2.88137
	0.006273

	Pincome
	-0.79702
	3.39186
	-0.23498
	0.815393

	Dropout
	2962.798
	966.2744
	3.066208
	0.003828

	Pubaid
	-314.793
	955.5304
	-0.32944
	0.743498

	Density
	-5.37003
	31.6752
	-0.16953
	0.86621

	Kids
	125.829
	61.07563
	2.060217
	0.045762

	Precip
	-184.614
	482.3216
	-0.38276
	0.703875

	Unemployment
	-212.238
	3335.189
	-0.06364
	0.949569

	Urban
	1001.689
	491.2004
	2.039267
	0.047904


T test is used to test the significance of regression coefficients . The null hypothesis that the regression coefficient is insignificant is rejected when the p values are less than 0.05. Thus the variables   Dropout, Kids, Urban have significant influence on the motor vehicle theft crime. The other variables have only insignificant effect on the  motor vehicle theft crime. 
2. What would you like to know about Motor Vehicle Theft crime rates that cannot be answered by this data set? 

The adequacy of the multiple regression model is tested using the R2 value. Here R2=0.4423. Thus 44.23% variability in motor vehicle theft crime can be explained by the multiple regression model.

	Regression Statistics

	Multiple R
	0.665072

	R Square
	0.442321

	Adjusted R Square
	0.333505

	Standard Error
	33620.08

	Observations
	50


3. How does population density and all other variables affect Motor Vehicle theft crime rates?  Is this expected? 

Thus the variables   Dropout, Kids, Urban have significant influence on the motor vehicle theft crime. The regression coefficient of these variables can be interpreted as
· For a unit increase in dropout, the motor vehicle theft crime rate increase by 2962.798 units .
· For a unit increase in Kids, the motor vehicle theft crime rate increase by 125.829  units. 

· For a unit increase in Urban, the motor vehicle theft crime rate increase by 1001.689 units .
All these three variables have positive effect on Motor Vehicle theft crime rates.
The scatter Plot of these variables are given below
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You will want to prepare a summary of your findings to present to a management team from a national crime department. You will find and explain the regression model using a non technical discussion to explain the important factors affect on the Motor Vehicle Theft crime rate. 

Summary
The present study deals with primary factors that affect Motor Vehicle Theft crime rates in the United States. There are eight explanatory variables.  Information from all states are included in the study. Multiple regression analysis indicates that Dropout, Kids, Urban have significant influence on the motor vehicle theft crime. All these 3 variables have a positive influence on the Motor Vehicle Theft crime rates. Other five variables have only a little effect on the dependent variable. The suggested model is able to explain about 44.23% variability in the dependent variable. 
