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Introduction
Violent crime and efforts to understand its root causes play an important role in many aspects of society. This paper attempts to construct a regression model to explain the state rates of violent crime per capita. Note that this is merely an exercise in regression analysis, and it should not be relied upon for public policymaking. 

Data and Methods
The US Department of Justice Bureau of Justice Statistics (BJS) defines 'violent crime' as a crime consisting of any of the following: murder, forcible rape, robbery, aggravated assault, and simple assault. For this study, data was collected from the US Census Bureau, Bureau of Labor Statistics (BLS), and other sources. The data are aggregated at a state level and assigned variables as follows:
· CRIME 
= Violent crimes per 100,000 population

· GRAD 
= High school graduation rate

· URBAN 
= Urban population percentage (vs. rural)

· LABOR
= Labor force participation rate

· UNEMPL
= Unemployment rate

· AGE
= Median age

· DEATHPEN
= Presence of death penalty (dummy variable; 1 = death penalty present, 0 = not present)

The data were placed into an Excel spreadsheet. Excel's Regression Data Analysis tool was used to perform the analyses, and key regression statistics, such as R2, standard error and p‑value were used to evaluate the resultant models. 
Analysis

A regression analysis, using CRIME as the dependant variable and the remaining six as the independent variables yielded the following:

	Regression Statistics

	Multiple R
	0.661

	R Square
	0.436

	Adjusted R Square
	0.358

	Standard Error
	147.452

	Observations
	50


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	1813.496
	668.050
	2.715
	0.010

	GRAD
	-7.939
	3.545
	-2.239
	0.030

	URBAN
	2.899
	1.687
	1.719
	0.093

	LABOR
	-12.483
	6.824
	-1.829
	0.074

	UNEMPL
	-0.033
	14.329
	-0.002
	0.998

	AGE
	-5.920
	10.919
	-0.542
	0.591

	DEATHPEN
	-2.964
	49.729
	-0.060
	0.953


The estimated equation is:
CRIMEi = 1813.496 - 7.939GRADi + 2.899URBANi - 12.483LABORi - 0.033UNEMPLi - 5.920AGEi - 2.964DEATHPENi
The R2 is 0.436, indicating that 43.6% of the variation is explained by the model. Considering that the issue of societal effects on crime is highly complex, a R2 this high seems  encouraging. However, we can examine the individual variables to determine if any can be removed to produce the most parsimonious model possible. 
Looking at the death penalty variable, while its negative coefficient would seem to indicate that the presence of the death penalty does indeed reduce the rate of violent crime, this coefficient is very low in relation to its standard error, as shown by the very low t statistic. The p-value of .953 suggests that this result is most likely random noise, so we can eliminate this as an explanatory variable. 
Running the model with the remaining variables yields as follows:

	Regression Statistics

	Multiple R
	0.660

	R Square
	0.436

	Adjusted R Square
	0.372

	Standard Error
	145.773

	Observations
	50


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	1800.130
	622.126
	2.894
	0.006

	GRAD
	-7.880
	3.365
	-2.342
	0.024

	URBAN
	2.911
	1.655
	1.759
	0.086

	LABOR
	-12.480
	6.747
	-1.850
	0.071

	UNEMPL
	0.013
	14.144
	0.001
	0.999

	AGE
	-5.768
	10.497
	-0.549
	0.585


The estimated equation is:
CRIMEi = 1800.13 - 7.880GRADi + 2.911URBANi - 12.480LABORi - 0.013UNEMPLi - 5.768AGEi
The R2 has not changed, and the adjusted R2 has risen slightly, reflective of the greater parsimony of this model. 

Examining the two variables related to employment, LABOR and UNEMPL, we observe that while the p-value for UNEMPL is near unity, that of LABOR is comparatively very low. This suggests an interesting result -- while the unemployment rate (calculated by BLS as a percentage of those either employed or actively seeking employment) has no explanatory power on violent crime, the rate of participation in the workforce might. (It may also seem intuitive that those actively looking for work would be less likely to commit violent crime.)

Eliminating UNEMPL from the model yields: 
	Regression Statistics

	Multiple R
	0.660

	R Square
	0.436

	Adjusted R Square
	0.386

	Standard Error
	144.144

	Observations
	50


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	1800.430
	527.793
	3.411
	0.001

	GRAD
	-7.881
	3.068
	-2.568
	0.014

	URBAN
	2.912
	1.517
	1.919
	0.061

	LABOR
	-12.483
	6.157
	-2.027
	0.049

	AGE
	-5.767
	10.360
	-0.557
	0.581


The estimated equation is:
CRIMEi = 1800.43 - 7.882GRADi + 2.913URBANi - 12.483LABORi - 5.767AGEi
Of the remaining variables, graduation rate seems to have the strongest predictive power (p=1.4%). Participation in the labor force is just above the 95% confidence level, and urban percentage is not too far below it. Median age, however, with a p-value of 0.581, seems the weakest, so it can probably be eliminated:
	Regression Statistics

	Multiple R
	0.658

	R Square
	0.432

	Adjusted R Square
	0.395

	Standard Error
	143.059

	Observations
	50


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	1580.944
	348.233
	4.540
	0.000

	GRAD
	-8.350
	2.928
	-2.852
	0.006

	URBAN
	3.141
	1.449
	2.167
	0.035

	LABOR
	-12.092
	6.071
	-1.992
	0.052


The estimated equation is:
CRIMEi = 1580.944 - 8.350GRADi + 3.141URBANi - 12.092LABORi 
The R2, now 43.2%, has not materially deviated from the R2 of the prior model, so we can safely eliminate median age as an explanatory variable. 

While the current model seems rather finely-tuned, with all variables showing low p-values, let us examine the effect of attempting to reduce it further. The variable with the highest p-value is LABOR; eliminating that variable yields: 

	Regression Statistics

	Multiple R
	0.619

	R Square
	0.383

	Adjusted R Square
	0.357

	Standard Error
	147.505

	Observations
	50


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	1060.540
	237.368
	4.468
	0.000

	GRAD
	-11.453
	2.556
	-4.480
	0.000

	URBAN
	2.567
	1.464
	1.753
	0.086


The estimated equation is:
CRIMEi = 1060.540 - 11.453GRADi + 2.567URBANi
The R2 has now dropped to 38.3%, indicating that labor force participation does in fact explain a significant portion of the variation in violent crime rate. As such, it should be retained, with the following model deemed to yield the best fit: 
CRIMEi = 1580.944 - 8.350GRADi + 3.141URBANi - 12.092LABORi 

