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Abstract

The military is inherently associated with violence. Some studies have attempted to forge
a link between military members and property crime or previous abuse, but none have
explored the specific link between domestic violence and the military. This study
presents a game-theoretic model that attempts to determine if the presence of military
bases is positively correlated with the rates of violent crimes in the area. A Tobit
regression model is used to identify the determinants of violent crime at a county level.
Results indicate that the branch of the military most consistently associated with elevated
levels of violence is the Air Force. This may, however, be largely dependent on the
specific time period used for the study.
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CHAPTER I
INTRODUCTION

Each year, nearly 5.3 million intimate partner victimizations occur in the United
States among women age 18 and over. This violence results in almost 2 million injuries
and nearly 1,300 deaths. Throughout their lives, 1 out of every 6 U.S. women will be the
victim of an attempted or completed rape. l While the exact economic cost of such
violence is unknown, estimates range from $1. 7 billion to $10 billion annually. 2 These
staggering figures demonstrate the gravity of the domestic violence issue in the United
States and beg the question what are the contributing factors to domestic violence? Is it
socio-economic status? Is it excessive drinking or drug activity? Is it simply violent
personalities? Or are there other factors? Could one's work influence the level of
violence in their home life?
One profession that has obvious and embedded associations with violence is
military service. People in the military are trained to fight, and violence is a way of life
rather than a last resort. While members of the military are obviously not trained or
encouraged to commit acts of violence against their partners or families, it happens. It
I Centers for Disease Control and Prevention. Full Report of the Prevalence, Incidence, and
Consequences of Violence Against Women. [updated November 2000; cited 20 March 2010]. Available
from http://www.cdc.gov/ViolencePrevention/intimatepartnerviolence/datasources.html.

2 Centers for Disease Control and Prevention. Costs of Intimate Partner Violence Against Women
in the United States. [updated March 2003; cited 20 March 2010]. Available from
http://www.cdc. gov/violenceprevention/pub/IPV cost.html.

2
happens enough, in fact, for the Department of Defense to have a task force specifically
designated to domestic violence. 3 In the past, there have been relatively few economic
studies examining military members' relation to and tendency towards violence. Two
such examples, however, are Khawand (2009) and Galiani, Rossi, and Schargrodsky
(2006) who examined the connections between childhood abuse and military aspirations
and conscription and the military respectively.4,5 While Khawand found strong links
between abused males and military aspirations and Galiani et. al found convincing trends
indicating those who had served in the military commit more property crimes, the direct
relationship between domestic violence and the military has yet to be comprehensively
analyzed.
The goal of this study is to determine if there is such a link or just unnecessary
stigma. While the military may have problems with domestic violence, is it truly at a
significantly greater level than in the civilian population? The second chapter of this
paper will discuss the existing literature regarding crime, domestic violence, and the
military. Chapter three will focus on a game-theoretic model of domestic violence in the
military including a variable indicating the level of previous exposure to violence the
soldier has had. It also discusses each variable and its expected effect on the model.
Chapter four will present the data set and the Tobit model used to determine the level of

3 National Center on Domestic and Sexual Violence. The Military's Response to Domestic and
Sexual Violence. [updated 19 November 2001; cited 22 March 2010]. Available from
http://www.ncdsv.org/ncd militamesponse.html.
4 Christopher Khawand, "The Cycle of (Legal) Violence? Child Abuse and Military Aspirations,"
Working Paper (2009).
5 Sebastian Galiani, Martin Rossi, and Emesto Schargrodsky, "Conscription and Crime," Working
Paper (2006).
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violence in this study. Finally, chapter five will provide the regression results and any
conclusions that can be drawn from them as well as suggestions for future research.

CHAPTER II
LITERA TURE REVIEW

The purpose of this chapter is to review the existing literature regarding the
connection between crime, domestic violence, and the military. There is an abundance of
literature pertaining to the economics of crime and violence. However, another important
source of literature concerning both general violence and violence in the military comes
from the fields of Psychology and Sociology. The literature will be analyzed from many
angles in accordance with its relevance to violent crime and the military. First, this
chapter will begin by examining articles regarding the economic theory of crime. The
majority of these articles focus on theories relating to the deterrence and incarceration of
potential criminals, but there is also literature concerning other demographic and
behavioral factors and the cycle of crime. Next, this chapter will turn to the study of
violence as it relates to domestic violence, a cultural concept, and finally the military.
FIGURE 2.1 is a graphic representation of the available literature collected and reviewed
for this chapter.
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FIGURE 2.1
CRIME AND VIOLENCE LITERATURE
Literature on Crime and Violence
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Economic Theory of Crime
A large amount of theoretical and empirical work has accumulated on the
economics of crime since Gary Becker wrote his seminal work on the subject "Crime and
Punishment: An Economic Approach" in 1968. Becker was the first to treat crime as an
industry. He proposed that criminals are rational actors that respond to incentives much
the same way as those involved in legal activities do. In the case of crime, incentives
would be gains from and costs of crime. A criminal's decision whether to commit a crime
is a function of the utility of the offense, the probabilities of detection and punishment,
the severity of the punishment, and the criminal's preference for risk. Offenders are
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assumed to be utility-maximizing agents that will only choose to participate in illegal
activity if it is what gives them the most utility. I
Given this framework, Becker proposes that the question becomes what specific
factors influence a criminal's incentives. These could be demographic, labor market, or
behavioral conditions. They could also be controllable inputs such as imposing harsher
penalties for crime or hiring more police. 2 Much literature has been written on how to
reach the socially optimal level of crime control by attempting to modify these factors.
This strategy of crime-reduction has commonly become known as the deterrence effect.
The first to test Becker's assertions was Ehrlich (1973). He pioneered empirical
tests of the model by presenting the offender's decision to participate in crime as an
optimum allocation between legitimate and illegitimate activities rather than mutually
exclusive events. He proposed that risk-prone individuals will spend more time in
illegitimate activities because that maximizes their utility. Ehrlich tested his hypothesis
through regression analysis of variations of index crimes across U.S. states in 1940,1950,
and 1960. He found in support of Becker's deterrence hypothesis that estimates of the
probability of apprehension, punishment, and average time spent in prison are inversely
related to the crime rate. His investigation also indicates that rates of all crimes, but
particularly property crimes, have a positive relation to the level of income inequality in
the area. 3

I Gary Becker, "Crime and Punishment: An Economic Approach," The Journal of Political
Economy 76 (1968): 169-217.

2

Ibid.

3 Isaac Ehrlich, "Participation in Illegitimate Activities: A Theoretical and Empirical
Investigation," The Journal ofPolitical Economy 81 (1973): 521-565.
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Tittle and Rowe (1974) also support Becker's deterrence argument. Using data
from Florida's 1971 Uniform Crime Report, they looked at correlations between crime
rates and the certainty of arrest at a county level. They found that both socioeconomic
conditions and certainty of arrest affected the crime rate, concluding, " ... results support a
deterrent argument but suggest certainty of punishment must reach a critical level before
an effect on the crime rate can be observed.,,4 In other words, small sanctions may not
make a difference in the level of crime but a high certainty of punishment will discourage
crime.
A further examination ofthe validity of the deterrence effect came from Levitt
(1995) who studied how much of the relationship between arrest rates and crime was due
to deterrence effects, incarceration effects, and measurement error. Incarceration effects
simply imply that if a criminal is in jail, they cannot commit additional offenses during
that time. Deterrence predicts that a rise in the arrest rate of one type of offense will lead
to a substitution effect of other offenses and a rise in their frequency. Incarceration,
however, suggests that harsher penalties for one offense will lead to a drop in all offenses
because those criminals are behind bars. Using the Federal Bureau of Investigation's
Uniform Crime Reports annual data for 59 of the largest u.s. cities from 1970-1992,
Levitt was able to rule out measurement error as a cause for the relationship. He instead
concluded that while incarceration may impact the level of rape, deterrence is a more
important phenomenon, especially for robbery, aggravated assault, and property crimes. 5

4 Charles R. Tittle and Alan R. Rowe, "Certainty of Arrest and Crime Rates: A Further Test of the
Deterrence Hypothesis," Social Forces 52 (1974):455-462.
5 Steven D. Levitt, "Why do Increased Arrest Rates Appear to Reduce Crime: Deterrence,
Incapacitation, or Measurement Error?" Working Paper (1995).
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In a paper the following year, Levitt (1996) more extensively examined the
effects of incarceration. He tested the effects of the size of prison populations on crime
using annual, state-level observations of crime and incarceration rates and prison
populations for 1971-1993. He determined that while some demographic variables were
also significant, incarcerating one additional person reduces the number of crimes per
year by about fifteen. He therefore believed that incarceration was an effective approach
to reducing crime and advocated its continued use. 6
There has also been a large body of work written about other factors hypothesized
to affect criminals' incentives to engage in illegitimate activity. One ofthose factors is
labor market conditions. Gould, Weinberg, and Mustard (2002) conjectured that because
unemployment is often short-lived and highly cyclical, annual crime rates should respond
more strongly to long-term changes in labor market conditions like wages. They
compared the effects of wages and unemployment on crime rates in 705 counties over the
period of 1979-1997 and concluded that while both factors were significant, wages
played a larger role in the crime trends of the last few decades. 7
Cornwell and Trumbull (1994) also found evidence in support of labor market
conditions affecting crime rates. Using data from the FBI's Uniform Crime Reports on
North Carolina counties, police data, and several demographic factors, they concluded
that both labor market conditions and criminal justice strategies had significant impacts
on crime. However, they also asserted that because they found weaker connections
6 Steven D. Levitt, "The Effect of Prison Population Size on Crime Rates: Evidence from Prison
Overcrowding Litigation," The Quarterly Journal ofEconomics 111 (1996): 319-351.
7 Eric C. Gould, Bruce A. Weinberg, and David B. Mustard, "Crime Rates and Local Labor
Market Opportunities in the United States: 1979-1997," The Review of Economics and Statistics 84 (2002):
45-61.
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between law enforcement and crime than previous studies, the effects of law enforcement
had been overrated. 8
In contrast to these studies, Garrett and Ott (2008) found that not all crime rates
are influenced by labor market conditions. They employed high-frequency city-level data
from the FBI's Uniform Crime Reports for seven different index crimes to determine
how short-run changes in unemployment and wages affected crime in twenty U.S. cities.
In addition, they tested the hypothesis that more arrests follow an increase in crime. For
many of the cities in their sample, Garrett and Ott found no significant relationship
between short-run crime and labor market trends, while in other cities they found a
connection between the labor market and property crimes but not violent crimes. Their
other hypothesis also yielded surprising results. Under the deterrence hypothesis, one
would expect the number of crimes to drop after an increase in deterrence measures, such
as hiring police. However, they found, " ... strong evidence that in many cities more
arrests follow an increase in crime rather than arrests leading to a decrease in crime.,,9 If
this is in fact the case, it may indicate that deterrence measures might not have as much to
do with crime levels as previously thought.
Kelly (2000) attempted to measure the influence of inequality on crime.
Inequality was measured by income, education, race, and population mobility variables,
among others. Kelly found several interesting relationships. First, the percentage of
female-headed families was the single most important predictor of violent crime. Violent
crime was also strongly affected by income and education inequality but very little by
8 Christopher Cornwell and William N. Trumbull, "Estimating the Economic Model of Crime with
Panel Data," The Review of Economics and Statistics 76 (1994): 360-366.

9

Thomas A. Garrett and Lesli S. Ott, "City Business Cycles and Crime," Working Paper (2008).
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police activity or poverty. On the contrary, property crime was not affected at all by
inequality but was heavily influenced by poverty and police activity. 10
Besides demographic and monetary reasons for committing crime, some have
suggested that behavioral factors may also be in play. Zimmerman and Benson (2007)
studied the connection of alcohol to rape where alcohol may be seen to decrease the
expected cost of the crime to the rapist because if the perpetrator is caught, the penalty
will likely be more lenient ifhe was drunk at the time. They suggest that some rapists
may drink in preparation for committing a crime, knowing that if they are caught, their
costs will be diminished. However, they acknowledge that it is also possible that the
correlation between alcohol and rape may be connected to a third variable: a risk-loving
disposition. Zimmerman and Benson use a data set of annual state-level data for the years
1982-2000 of crime rates, deterrence factors, opportunity cost factors, and demographics
to empirically determine what is related to the rape rate. They found that the percentage
of forty to sixty-year-old males in the population is always significant. This implies that
this group is the most likely to commit rape. They also found a significant connection of
alcohol consumption to rape and through the use of instrumental variables were able to
tentatively hypothesize that, " ... a substantial portion of the relationship between raperates and alcohol consumption arises through victim consumption." 11 Using information
from other studies that suggests that males are much less price sensitive to changes in
beer prices than women and the fact that the majority of rape victims are women,

10

539.

Morgan Kelly, "Inequality and Crime," The Review ofEconomics and Statistics 82 (2000): 530-

II Paul R. Zimmerman and Bruce L. Benson, "Alcohol and Rape: An 'economics-of-crime'
perspective," International Review of Law and Economics (2007): 442-473.
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Zimmennan and Benson suggest that higher beer taxes could be used to curb the number
of rapes. 12
A similar study by Connan and Mocan (2000) looked at the relationship of drug
use to crime. It is widely posited that drug abusers are violent people for a number of
reasons. Drugs may have a biological effect on someone, causing them to act violently.
Also, drug users are often in financial trouble because they have spent most of their
money on drugs and will go to may measures to get more. Finally, the drug culture itself
may facilitate violence because they cannot rely on law enforcement to solve any
disputes that might arise. Instead they tum to violence. 13 To test this hypothesis, Connan
and Mocan used high-frequency data from the New York City Police, Health, and Human
Services Departments. They found that drug use only has a small impact on some
property crimes. However, local law enforcement had a strong, significant effect. They
suggested that the lack of a relationship between drug use and crime may simply be due
to the fact that most of the violence in the drug culture originates with the dealers not the
consumers, so a consumption measure may be a poor indicator of the true cause of any
violence. 14
Neither of these results can be considered conclusive, however, because
Markowitz (2005) found contradictions to both studies. She sets forth many of the same
theoretical outlines for her study as Zimmennan and Benson and Connan and Mocan
including cost reduction through alcohol consumption, the reasons for drug aggression,

12

Ibid.

13 Hope Connan and H. Naci Mocan, "A Time-Series Analysis of Crime, Deterrence, and Drug
Abuse in New York City," The American Economic Review 90 (2000): 584-604.

14

Ibid.
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and the possibility of correlation because of a risk-loving personality. Using data from the
1992, 1993, and 1994 National Crime Victimization Surveys, Markowitz finds that
higher beer prices decrease the probability of assault and drug- or alcohol-related assault,
but not rape or robbery. IS This is in contradiction with Zimmerman and Benson who
concluded that higher beer prices should help reduce the rape rate. Markowitz also found
that higher cocaine prices are associated with lower probabilities of assaults and
robberies. 16 While this conflicts with Corman and Mocan's finding that there is no
significant relationship, the discrepancy may be due to different measures of drug
consumption and Markowitz's focus solely on cocaine.
Another way to model crime under the umbrella of Becker's basic framework is
to look at the situation as one of supply and demand where both public and private efforts
to combat crime affect criminals' incentives. Cook (1986) did just that by relating the
public and private aspects of crime prevention to market equilibriums and crime cycles.
Public efforts would be law enforcement and the criminal justice system that are funded
through taxes, while private efforts would be self-protective measures like carrying mace
and installing burglar alarms. Cook argues that if either one of them changes, so will the
volume of crime, creating a feedback loop. For example, if the level of crime is low,
private citizens will have less incentive to protect themselves and reduce their protective
measures. This will increase the net return per offense for the criminal, and the number of
offenses will rise. This, in tum, may cause heightened police awareness, again reducing
crime. This cycle continues indefinitely and can be easily modeled by supply and
15 Sara Markowitz, "Alcohol, Drugs, and Violent Crime," International Review o/Law and
Economics (2005): 20-44.
16

Ibid.
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demand. In this market, the "price" is the net return per offense to the criminal. If it is
high, more criminals will be enticed to enter the market as "suppliers" until it reaches
equilibrium price. The "demand" is essentially potential victims' demand for selfprotection. Using this theory, there is an equilibrium number of offenses that can be
changed by manipulating either the supply or demand side of the equation. 17
Philipson and Poser (1996) examined the same question a decade later. They
proposed a very similar supply and demand model in which crime fluctuates based on the
amount of public and private effort inputs. However, they argued that the equilibrium
level of crime may be a "natural" rate that will be difficult for the public sector to affect.
More specifically, because private and public protection are substitutes, the greater the
elasticity of demand of private protection with respect to change in crime, the less effect
public policy will have on crime. In other words, if individuals are very responsive to
crime in their level of self-protection they will stop deterrence measures as soon as the
crime rate drops, and any public sector efforts will be lessened. 18
All of the preceding studies were conducted within the framework of Becker's
original model. However, not everyone thinks this model is entirely correct. Block and
Heineke (1975) argue that the models presented by Becker and Ehrlich are only valid in
very specific cases because they do not fully specify their choice problems. This special
case is one, " .. .in which the monetary equivalent of the psychic cost of legal and illegal

17 Philip J. Cook, "The Demand and Supply of Criminal Opportunities," Crime and Justice 7
(1986): 1-27.
18 Tomas J. Philipson and Richard A. Posner, ''The Economic Epidemiology of Crime," Journal of
Law and Economics 39 (1996): 405-433.
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activity .. .is independent ofwealth.,,19 In other words, Block and Heineke assert that an
individual's decision to commit crime depends not only on the net rate of return per
offense and the individual's preference for risk, but also on the ethics of the criminal, or
their "psychic cost". By ignoring ethics, they claim Becker and Ehrlich's models are only
valid where ethics are independent of wealth or its utility.2o
Another study that concluded that many of the previous models had been
incorrectly specified was Mustard (2003). He argued that many studies failed to use
conviction rates and time served because the data is very hard to come by. However,
because both of these are deterrence factors, they should have a negative correlation to
crime rates. He tested his hypothesis using county-level data for four states from the
FBI's Uniform Crime Reports and those states' Departments of Corrections. He found
that conviction rates indeed had a significant, negative effect in the majority of cases but
that sentence length had little to no effect. He explained this irregularity by arguing that
the data used had measurement error that biased the estimate towards zero.

21

While there have been some mixed results, the economics of crime literature
generally supports both the deterrence and incarceration hypotheses. It also suggests that
a number of other factors may influence criminal motivation such as labor market
conditions, median income, and demographic factors. There is also another body of
literature that examines models for a very specific kind of crime, domestic violence, as

19 M. K. Block and J. M. Reineke, "A Labor Theoretic Analysis of the Criminal Choice," The
American Economic Review 65 (1975): 320.

20

Ibid: 314-325.

21 David B. Mustard, "Reexamining Criminal Behavior: The Importance of Omitted Variable
Bias," The Review ofEconomics and Statistics 85 (2003): 205-211.
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well as the psychological motivations for violence. This literature will be examined
below.
Violence

Studies on violence and specifically domestic violence have been done from a
variety of perspectives and with a variety of approaches. For example, Iyengar, Sabik,
Southworth, Tucker, and Fraser (2008) find that there is an unmet demand for domestic
violence programs in the U.S. They collected data from several domestic violence
shelters and services in all fifty states over the same twenty-four hour period. Their
results revealed that many more women than previously thought make use ofhotlines and
shelters. In fact, about ten percent of victims seeking services had to be turned away due
to resource constraints. The authors call for more federal funding to supplement these
programs. 22
Other authors have continued this work to study what government programs and
laws affect the level of domestic or intimate partner violence. Bobonis, Castro, and
Gonzalez-Brenes (2009) examine the implications of public transfer programs. These
programs give money to impoverished women in third-world countries for certain actions
such as sending their children to school and regularly taking them to the doctor. The
intention of these programs is not only to improve the quality of life for the entire family
but by giving the funds directly to women, promote gender equality and female
empowerment. Bobonis et. al study the use of this type of program in rural Mexico. They
hypothesize that there may be unintended consequences of transfers in that husbands,

22 Radha Iyengar, Lindsay Sabik, Cindy Southworth, Sarah Tucker, and Cynthia Fraser, "50,000
People a Day: The Use of Federally Funded Services for Intimate Partner Violence," Working Paper
(2008).
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seeing the increased economic opportunities of their wives, will resort to more domestic
violence in order to regain control over the household resources and decision-making. In
order to test this theory, they set up a game-theoretic model with asymmetric information.
Using data from Mexico's National Survey on Relationships within the Household,
Bobonis et. al found that transfer programs, while lowering the incidence of abuse among
female recipients, increase the number of violent threats with no associated physical
abuse because the male is attempting to regain control of the household. 23
A separate government intervention program that has been considered is
mandatory arrest laws. These laws require police to arrest the apparent abuser whenever a
domestic violence incident is reported. Iyengar (2008) studied the effects of mandatory
arrest laws on intimate partner homicides. Using data from the FBI's Uniform Crime
Reports and a difference-in-difference framework, Iyengar found that mandatory arrest
laws actually increased the number of intimate partner homicides by about sixty percent.
She postulates two possible explanations for this surprising result: decreased reporting
and increased reprisals. Faced with the fact that reporting an incident will mean
something as serious as arrest for their husband or partner, women may choose to report
fewer crimes. The violence in the relationship may then be allowed to escalate to the
point of homicide. If the woman does report her abuser, she may then be faced with his
anger when he is released from jail. He may return and inflict harsher violence than
before to teach her a lesson. Iyengar also found that the number of family homicides did

23 Gustavo J. Bobonis, Roberto Castro, and Melissa Gonzalez-Brenes, "Public Transfers and
Domestic Violence: The Roles of Private Information and Spousal Control," Working Paper (2009).
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appear to decrease in states with mandatory arrest policies but concluded that the main
implication of these policies is to harm the very people they are trying to help.24
Aizer and Dal B6 (2008) studied a similar law regarding domestic violence. Their
focus is on no-drop policies. These policies mean that once charges have been filed, the
victim has to continue with prosecution even if they express a desire later to drop the
charges. Aizer and Dal B6 study how this type of law affects the number of intimate
partner homicides using a game-theoretic model with time inconsistent preferences. They
argue that many women return to abusive relationships because while they may be mad
and resolved to leave immediately following a domestic violence incident, over time they
come to forgive their aggressor. No-drop policies give these women a commitment
mechanism to end the relationship. If they bring charges against their partner, they are
committed to the charges and to leaving. Another possible commitment mechanism for
ending an abusive relationship is killing the aggressor. Using data from the seven largest
counties in California, Aizer and Dal B6 discovered that no-drop policies result in an
increase in reporting and a decrease in men murdered by intimates. This suggests that
when given the option, women will substitute the cheap commitment mechanism of
reporting the abuse for the extreme commitment mechanism of murder. 25
Domestic violence has also been studied in the context of cycles. One question
that many social scientists have pondered is whether violence begets violence. Does
being exposed to violence early in life predisposition people to commit violence

24 Radha Iyengar, "Does the Certainty of Arrest Reduce Domestic Violence? Evidence from
Mandatory and Recommended Arrest Laws," Journal of Public Economics (2008): 85-98.
25 Anna Aizer and Pedro Dal B6, "Love, Hate, and Murder: Commitment Devices in Violent
Relationships," Journal of Public Economics (2008): 412-428.
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themselves? Spatz Widom (1989) tackled this question. She endeavored to find ifbeing
abused or neglected as children raises the probability that they will engage in violent
criminal behavior later in life. Using public arrest records of validated cases of child
abuse, Spatz Widom established a sample population that was either abused or neglected.
Then, using birth records, she found a control group that was born around the same time
under similar socioeconomic conditions. The analysis indicated that while it was difficult
to conclusively say abuse or neglect was the direct cause of subsequent violence, being
physically abused as a child did increase the chances that observed children later
committed violence themselves.z 6 Spatz Widom termed this increased chance oflater
crime the cycle of violence.
Another study that also focused on the cycle of violence was Pollak (2004). In it,
Pollak presents a model of domestic violence in which the propensities and probabilities
of marrying a violent person or committing acts of violence oneself are based on the kind
of household one grew up in. For example, Pollak argues that if a person is exposed to
violence as a child, either by seeing it or by being abused themselves, they are much
more likely to marry another individual who was also exposed to violence and perpetuate
the cycle. Like Spatz Widom, he agrees that while seeing violence as a child does not
mean that an individual will become violent, it does raise the probability of it. 27
A different cycle that is often seen in domestic violence is that of abused women
leaving their partners only to return a short while later. Farmer and Tiefenthaler (1996)
study the role that domestic violence shelters play in a game-theoretic model of domestic
26

Cathy Spatz Widom, "The Cycle of Violence," Science 244 (1989): 160-166.

27 Robert A. Pollak, "An Intergenerational Model of Domestic Violence," Journal ofPopulation
Economics 17 (2004): 311-329.
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violence. They set up a bargaining model with incomplete information in which there are
two types of women: those that are willing to tolerate a large amount of violence arid
those that are not. The woman's partner is unaware of her type, but she can signal to it by
going to a shelter. This creates a credible threat and shows that she is willing to leave the
relationship because she is ofthe type that will not tolerate a large amount of violence.
The man will then often times reduce the level of violence in the relationship to entice the
woman to stay. This type of behavior can lead to bluffing by women who are willing to
tolerate a high level of violence. They are able to improve their utility from the
relationship by going to the shelter and tricking the male into lowering the level of
violence. Farmer and Tiefenthaler use this model of domestic violence to argue that even
though many women return to their abusive partners after using a domestic violence
service, these services are still useful because they have the potential to raise the utility of
many of the women that use them. 28
Many researchers in disciplines besides economics believe that domestic violence
also depends to some extent on a culture of violence. For example, Cohen and Vandello
(1998) examined the difference between Southerners and Northerners in the u.s. They
conducted a series of psychological experiments to see if Southerners reacted more
violently than Northerners to different situations. Based on their research, they argued
that, "1) Southerners understand the meaning of insults differently than Northerners do.
2) [Southerners] have behavioral rituals that make allowances for this understanding. And
3) they live within social structures and systems that perpetuate these 'culture-of-honor'

28 Amy Farmer and Jill Tiefenthaler, "Domestic Violence: The Value of Services as Signals," The
American Economic Review 86 (1996): 274-279.
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meanings and ideologies.,,29 In the context of domestic violence, Cohen and Vandello
argued that it is because of these attitudes towards violence that Southern states have
more lenient domestic violence laws. 3D
Wolfgang (1966) believed that the public fear of violence may be greater than the
actual amount of violence in our society. However, he also argued that a political culture
must maintain at least the impression of supporting nonviolence in order to survive. In
accordance with Cohen and Vandello, this implied that even states that have a high
tolerance for domestic violence have to at the very least have some laws that combat it. 31
That same year, Westley (1966) argued that legal forms of violence developed in
three stages. First, there had to be public support for mild violence toward a particular
group. Then, there became growing support for more violent acts towards the selected
group, and finally, there was the actual practice of violence by a select few who enjoyed
it. He also argued that people with violent tendencies often join professions or
environments where violence is not as criticized. The military, he believed, was one of
these professions. He said, " ... the mandate we give to our armies to train themselves in
violence, in planning for violence, and in violence as defense creates for military men an
acceptance of violence which is more complete than that of the public.,,32 This more

29 Dov Cohen and Joe Vandello , "Meanings of Violence," The Journal of Legal Studies 27
(1998): 567.
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and Social Science 364 (1966): 1-7.
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complete acceptance implied that it was easier and more natural for members of the
military to commit acts of violence that other members of the public would not. 33
There have been few economic studies on violence and the military, but one such
study was Khawand (2009). He used data from the 1957 Wisconsin Longitudinal Study,
which asked male high school seniors about their general well-being. Two of the things
asked in this survey were if the student had ever been abused as a child and if they had
immediate or eventual plans to join the military. Khawand suspected that students who
were abused as children would be more likely to have plans to join the military for a few
reasons. First, as previous literature has shown, children who have been abused are more
likely to go on to commit violent acts, and the military is a legal outlet for that type of
behavior. Second, levels of the neurotransmitter serotonin, which plays an important role
in mood, anger, and combativeness is reduced by trauma such as child abuse. Khawand
argued that, " ... the military life presents challenges that reward psychological
adaptations and defenses deriving from childhood victimization, thereby increasing its
appeal to child abuse victims.,,34 After analyzing the surveys, Khawand found that
previous child abuse was associated with an eight percent increase in the probability for
military aspirations. 35 This agrees with both his theory and the previous research about
the cycle of violence.
Another study regarding violence and the military was Galiani, Rossi, and
Schargrodsky (2006). They investigated the relationship between conscription and crime

33
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34 Christopher Khawand, "The Cycle of (Legal) Violence? Child Abuse and Military Aspirations,"
Working Paper (2009).
35
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in Argentina to detennine if young men who had been drafted into the military were more
likely to develop criminal records later in life. They postulated that military life could
potentially affect young men either positively or negatively. While it teaches them
obedience and discipline and may extend one's labor market connections, it may also
break down mental barriers towards violence and give participants gun training, which
lowers the entry cost to gun crime. Using data from the government of Argentina, Galiani
et. al examined records of young Argentineans from 1927 to 1975 to see ifmilitary
cohorts were more likely to develop criminal records. They found that participation in the
military did indeed increase the chances of developing a criminal record later in life,
especially for property and weapon-related offenses. They also discovered that those who
served in the military the longest had the greatest chance of committing crimes in the
future. 36
Regarding a more recent conflict, Laufer, Gallops, and Frey-Wouters (1984)
conducted a survey of the psychological effects of participation in the Vietnam War.
After giving phone surveys to a random sample of U.S. residents until enough Vietnam
War veterans were found, Laufer et. al found OLS estimates to detennine if participation
in abusive violence while in Vietnam psychologically affected veterans. They found that
combat experience, witnessing abusive violence, and participating in abusive violence all
had significant negative consequences on soldiers. 37
Conclusion

36 Sebastian Galiani, Martin Rossi, and Ernesto Schargrodsky, "Conscription and Crime,"
Working Paper (2006).
37 Robert S. Laufer, M.S. Gallops, and Ellen Frey-Wouters, "War Stress and Trauma: The
Vietnam Veteran Experience," Journal of Health and Social Behavior 25 (1984): 65-85.
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The present study will attempt to explore the connection between the military and
domestic violence. Taking into account that many factors from the economic theory of
crime may also influence the level of domestic violence, this research will attempt to
model the motivations for domestic violence in the military by including deterrence,
opportunity cost, and socio-demographic factors. The result will be a model that indicates
if a soldier's potentially violent tendencies are apparent in home life as well as work life.

CHAPTER III
THEORY

The purpose of this chapter is to make a theoretical connection between domestic
violence and the military. This chapter will begin by discussing the way previous studies
have employed game theory in their analyses of crime and domestic violence. The next
section will expand on Farmer and Tiefenthaler's (1996) non-cooperative strategic model
of marriage based on utility maximization'. Finally, the last section will explore other
theoretical factors that may affect the level of violence. This model will yield the
hypotheses that are tested in Chapter V.

Domestic Violence in Game Theory
By definition, game theory is the study, " ... concerned with how individuals make
decisions when they are aware that their actions affect each other and when each
individual takes this into account,,2. In other words, game theory attempts to model
individuals' strategies in different situations assuming they take not only the effects of
their own actions, but others' actions into consideration. This theory of strategy has many
applications including industrial organization, trade, voting, insurance, and auctions.

I Amy Farmer and Jill Tiefenthaler, "Domestic Violence: The Value of Services as Signals," The
American Economic Review 86 (1996): 274-279.

2 H. Scott Bierman and Luis Fernandez, Game Theory with Economic Applications (United States
of America: Addison-Wesley Publishing Company, 1998),4.
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Many studies have also based models of both crime and domestic violence on
game theory, and most of them employ utility maximization to predict perpetrators'
actions. This assumes that all participants are rational agents who will make choices that
lend them the greatest benefit. These choices are found by constructing and maximizing
utility functions for all players. For example, in Block and Heineke's (1975) study of
property crimes, they base the property criminal's utility function on L, the amount of
time spent in the legal labor market, T, the amount of time spent in the illegal labor
market, and W, wealth. They then maximize the expected utility in terms of wealth and a
preference for honesty to obtain the criminal's motives for theft.
Similarly, in his analysis of crime, Ehrlich (1973) based a criminal's utility on
their expected composite consumption and time spent in illegal activities. He then
maximized the utility subject to wealth and time constraints to obtain the motive for

In their study of alcohol and rape, Zimmerman and Benson (2007) let the utility
of rape to the rapist equal some function of deterrence, opportunity cost, demographic,
and alcohol consumption factors4. Similarly, Markowitz (2005) argued that the
probability of being a victim of violent crime depended on alcohol consumption and
individual characteristics of both the potential victim and perpetrator, the effects of law
enforcement, and the price of alcohol. She was unable to maximize the equation,

3 Isaac Ehrlich, "Participation in Illegitimate Activities: A Theoretical and Empirical
Investigation," The Journal ofPolitical Economy 81 (1973): 521-565.

4 Paul R. Zimmerman and Bruce L. Benson, "Alcohol and Rape: An 'economics-of-crime'
perspective," International Review ofLaw and Economics (2007): 442-473.
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however, arguing that too much of the analysis depended on the individuals' unique
characteristics 5 .
Aizer and Dal B6 (2009) examined the effects of no-drop policies on domestic
violence by using time-inconsistent preferences to create a game tree to model the
strategies of a male and female in a relationship. The male has the choice to batter or not
batter his partner and the female has the choice to kill her partner, report him, or do
nothing. This approximation of utility indicates that its maximization depends largely on
the individual characteristics of the partners6.
Bobonis et. al. (2009) examined domestic violence by creating utility functions
based on income, personality characteristics, and the husband's private information. They
then maximized the utility functions to determine the partial effect of a change in the
woman's income on the level ofviolence 7.
Finally, Farmer and Tiefenthaler (1996) based their utility functions on
consumption, violence, and valuation of the relationship. They used the utility functions
to find a mixed-strategy equilibrium for how often a man will inflict violence and how
often a woman will go a shelter to avoid it s.
All of these studies created models for how criminals or abusers react in response
to others' actions while maximizing their own utility. They portray the motives for crime

5 Sara Markowitz, "Alcohol, Drugs, and Violent Crime," International Review ofLaw and
Economics (2005): 20-44.
6 Anna Aizer and Pedro Dal B6, "Love, hate, and murder: Commitment devices in violent
relationships," Journal of Public Economics (2009): 412-428.
7 Gustavo J Bobonis, Roberto Castro, and Melissa Gonzalez-Brenes, "Public Transfers and
Domestic Violence: The Toles of Private Information and Spousal Control," Working Paper (2009).
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and violence by predicting if individuals will decide to commit crime or domestic
violence based on their valuations.
Model of Domestic Violence and the Military
The same game-theoretic approach of modeling people's decisions can be applied
to domestic violence and the military. The first step is to determine what the partners'
utility is based on. In accordance with Farmer and Tiefenthaler (1996), the woman's
utility function will be based on C W her composite consumption, <D w the benefits that
the relationship offers that do not remain if she is single, G any guilt she may feel for
reporting her partner to the police and damaging his future prospects, and V the level of
violence in the relationshi p9. The utility function is expressed below as equation (3.1).
(3.1)
This function is assumed to be strictly decreasing in V. In other words, all women
prefer a lower level of violence and would be happiest without any violence at all. Also
in keeping with Farmer ad Tiefenthaler (1996),

UW is the woman's utility level outside of

the relationship. Therefore, in order for her to remain with her partner, U

W

~ U (C:)
W

where C: denotes the woman's consumption if she is single. After the relationship is
dissolved, C: depends on her income I W , the fraction, if any, she expects to receive of
her partner's income aIM, and the availability of support services such as shelters X . If
the price of consumption goods is normalized to one, then C: is expressed by equation

(3.2)10.

9

Ibid.

10

Ibid.
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(3.2)
The male's utility is expressed in a similar form, depending on his consumption

eM , his valuation of the relationship

cD M , the level of law enforcement in the area or the

deterrence effects E, the effect being caught may have on his future prospects F , and
the benefit he receives from acts of violence against his partner V(e). For the male, the
utility of violence is a function of ewhich indicates the level of violence he has been
previously exposed to. If the man has served in the military,

e will be strongly positive.

V is assumed to be strictly increasing in () in accordance with Spatz Widom (1989) 11,

Pollak (2004)12, Khawand (2009)13, Galiani et. al. (2006)14, and Laufer et. al. (1984)15
who all suggest that exposure to high levels of violence often leads to more violently
inclined individuals. Therefore, it is predicted that men in the military will obtain more
utility from violence against their wife or partner than other males who have been
exposed to less violence. The male's utility function is shown by equation (3.3).
(3.3)
With these utilities in mind, it is now possible to create a payoff matrix for a
relationship. The man has the choice to commit acts of violence against his partner, and
woman has the choice to stay with her partner or leave the relationship. It is assumed that
11
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12 Robert A. Pollak, "An Intergenerational Model of Domestic Violence," Journal ofPopulation
Economics 17 (2004): 311-329.
13 Christopher Khawand, "The Cycle of (Legal) Violence? Child Abuse and Military Aspirations,"
Working Paper (2009).
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Working Paper
(2006).
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if the woman chooses to leave, the relationship ends and both players forfeit <l>, their
valuation of the relationship. Their payoff matrix is displayed below by FIGURE 3.1.

FIGURE 3.1
PAYOFF MATRIX FOR DOMESTIC VIOLENCE
Man
Violence
W

(U (C; ,G,V),

Leave
Woman
Stay

No Violence
w

(U (C;), U M (C M ))

U M (C M ,E,F,V(B)))
(U w (C w ,<l>w ,V),

(U W(C w , <l>W),

U M (C M ,<l>M ,V(B)))

U M (C M ,<l>M))

Payoffs: (Woman, Man)
Because it is impossible to explicitly know the partners' valuations of the
relationship, guilt, violence, or future prospects, there can be no pure strategy for either
player. It will depend on their individual characteristics. It is possible, however, to find
the mixed-strategy equilibrium for the game. The use of mixed strategies expands the set
of possible strategies so that players are able to choose randomly among them. A
common assumption of mixed strategies, because this is a non-cooperative game, is that
each player randomizes their actions independently of one another. This makes sense in a
game where players are unable to communicate beforehand. This also makes sense for
the current game because while the players obviously know one another, it is unlikely or
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impossible for them to share their valuations of the relationship, guilt, future prospects, or
violence before choices are made.
To find the mixed strategy equilibrium, first let r=P(Woman Stays} and 1-

r=P(Woman Leaves}. Also, let s=P(Man Chooses Violence} and I-s=P(Man Chooses No
Violence}. Then, the expected utility of the man from the game is expressed as equation
(3.4).

(3.4)
It is now possible to maximize the man's expected utility in terms of his choice

variable, s. The partial derivative set equal to zero is shown in equation (3.5).

(3.5)
Through the use of algebra we can obtain,

(3.6)
Rearrangement of this yields equation (3.7).

r

(3.7)

Equation (3.7) shows how likely the woman is to stay given the man's behavior.
The same approach can be taken to find an expression for s, or how likely the man is to
commit acts of domestic abuse. The expected utility of the woman from the game is
shown below in equation (3.8).
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(3.8)
Maximizing the woman's utility in tenns of her choice variable r yields equation
(3.9) below.
8E[U W ]

8r
(3.9)
Rearranging the maximized expression gives equation (3.10).

(3.10)
Rearrangement of this equation yields an expression for the likelihood of
violence, s, shown in equation (3.11).
(3.11)
Using equations (3.7) and (3.11), it is possible to predict the effects that a change
in previous exposure to violence

e has on the level of violence and the players'

decisions. From our assumption, we know that V is strictly increasing on e. Therefore,
we know that as

eincreases in equation (3.7), V increases in equation (3.11). When V

increases in equation (3.11), the effect on s is unclear and depends on the relative
magnitudes of the other variables. For example, if U W (C; ,V, G) increases at a faster rate
than U W (C w,<t>w , V), then the level of violence will decrease, but if U W (C w,<t>w ,V)
increases at a faster rate, the level of violence will increase. This makes intuitive sense. If
the woman would receive greater utility from her state of life after ending the relationship

31
(U

W

(c7 ,v, G) ) than she would from remaining in a violent relationship

W W
(U (C ,<l>W ,V)), the man will decrease the level of violence in the relationship in an

attempt to convince her to remain with him. If, however, she receives greater utility from
remaining in the relationship, even as the level of violence increases, the man will
continue and increase his violent behavior. The magnitude of the woman's utility
depends on how tolerant she is of violence, to what extent she values the relationship, if
she would feel at all guilty for diminishing her partner's future prospects, and the
comparison of her composite consumption in and out of the relationship. Therefore, if
<l>w is positive up to a certain point of V and therefore

e, and negative after that point, it

may be that the woman chooses to stay in the relationship up to a certain point of
violence or past exposure to violence, but not after that. In terms of the military, this
implies that because previous exposure to violence raises the level of domestic violence
up to a point, the more military bases a county has, the higher its level of expected
domestic violence will be.
Other Theoretical Determinants
This section will discuss the various factors that are thought to affect the level of
violence in a community. Following previous studies on both crime and violence, it is
anticipated that various deterrence, socio-demographic, and substance abuse variables
will affect the violent crime indicators of homicide, robbery, forcible rape, and
aggravated assault.
Law Enforcement Employees
Many studies have found support of the deterrence hypothesis which argues that
people are less likely to commit crimes ifthere are more police because they see a greater
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chance of being caught and prosecuted for the crime. Becker (1968) 16, Ehrlich (1973) 17,
Levitt (1995)18, and Tittle and Rowe (1974)19 all support the deterrence hypothesis.
Therefore, in this study the number of law enforcement employees per 1,000 people in a
county is expected to negatively affect all types of violent crime.
Mandatory Arrest and Pro-Arrest Policies

From Iyengar's (2008) study on the effects of mandatory arrest laws on intimate
partner homicides, it is expected that states with these policies will have higher homicide
rates. Iyengar hypothesized that this was because either victims stopped reporting as
many crimes and let the violence escalate, or because abusers later punished them more
severely for calling the police. 2o Pro-arrest policies are expected to have a similar, if
possibly less significant result on homicides because in that case there is only a
possibility that the man will be arrested. Ifhe is, the effect will be the same as that of the
mandatory arrest policy. The presence ofthese policies has an undetermined effect on
less severe violence, however. They could either reduce less severe violence through
deterrence or increase it through the same channels as homicide.
Domestic Violence Resources

Domestic violence resources in a county can include everything from shelters to
hotlines. As described in Farmer and Tiefenthaler (1996), services can serve as signals in
16 Gary Becker, "Crime and Punishment: An Economic Approach," The Journal of Political
Economy 76 (1968): 169-217.

17

Ehrlich, 521-565.

18 Steven D. Levitt, "Why do Increased Arrest Rates Appear to Reduce Crime: Deterrence,
Incapacitation, or Measurement Error?" Working Paper (1995).
19 Charles R. Tittle and Alan R. Rowe, "Certainty of Arrest and Crime Rates: A Further Test of the
Deterrence Hypothesis," Social Forces 52 (1974):455-462.

20 Radha Iyengar, "Does the Certainty of Arrest Reduce Domestic Violence? Evidence from
Mandatory and Recommended Arrest Laws," Journal ofPublic Economics (2008): 85-98.
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a relationship. They can indicate to the man that the woman's tolerance of violence or
valuation of the relationship.21 This is expected to lead to a decrease in domestic violence
because if the woman has more opportunities to signal to the man that she will no longer
tolerate abuse, he will respond by diminishing the overall level of violence.
Unemployment Rate
Unemployment can cause stress in a relationship as the pressure to put food on the
table increases. Accordingly, both Cornwell and Trumbull (1994)22 and Gould et. al.
(2002)23 found significant relationships between unemployment rates and crime. As more
and more people in a county become unemployed, they also become more desperate,
angry, and possibly violent. Therefore, the unemployment rate is expected to be
positively associated with crime rates.
Per Capita Personal Income
Per capita personal income is essentially the average income earned in a county in
any given year. It is expected to act similarly to the unemployment rate. As is decreases,
the residents of the county will be more troubled with money concerns, and with that
added stress may be more prone to domestic violence. It is therefore anticipated that per
capita personal income will have an inverse relationship with violent crime.
Food Stamp Expenditures
The amount spent on food stamps every year per county is an indicator of the
poverty and inequality level of the county. Kelly (2000) found that inequality was very
21
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22 Christopher Cornwell and William N. Trumbull, "Estimating the Economic Model of Crime
with Panel Data," The Review o/Economics and Statistics 76 (1994): 360-366.
23 Eric C. Gould, Bruce A. Weinberg, and David B. Mustard, "Crime Rates and Local Labor
Market Opportunities in the United States: 1979-1997," The Review o/Economics and Statistics 84 (2002):
45-61.
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strongly associated with violent crimes. This is because the more circumstantially
disadvantaged individuals are, the more likely they are to have a background in and a
culture involving violence. 24 For this study, the level of food stamp expenditures is
expected to be positively associated with violent crime.
Drug-Related Arrests

The number of drug-related arrests each year indicates the level of drug-use in the
area. In accordance with Markowitz (2005)25 and Corman and Mocan (2000)26 drug
culture and drug users are expected to be more violent than the average citizen. They are
more prone to violence because of physical effects from the drugs, dependence on the
drugs, and a violent drug culture. Drug-related arrests are therefore expected to be linked
positively to violent crime arrests.
DUI Arrests

Similarly to drugs, DUI arrests may indicate elevated levels of alcohol
consumption in the county. Multiple studies have suggested that alcohol consumption can
lead to higher levels of all violent crimes, especially rape.27 This is also applicable to
domestic violence where excessive alcohol consumption can lead to beatings, abuse, and
rape. Therefore, DUI arrests are expected to have a positive correlation to violent crime,
especially rape.

24

Morgan Kelly, "Inequality and Crime," The Review o/Economics and Statistics 82 (2000): 530-

25

Markowitz, 20-44.

539.

26 Hope Corman and H. Naci Mocan, "A Time-Series Analysis of Crime, Deterrence, and Drug
Abuse in New York City," The American Economic Review 90 (2000): 584-604.
27

Markowitz, 20-44.

35
The state in which a county is located mayor may not be a significant variable,
but it has been suggested that levels of violence in Southern states may be innately higher
due to lingering sentiments of a culture-of-honor. 28 While none of the states in this study
are classified strictly as Southern or Northern, it can be anticipated that states with
Southern or confederate ties may be associated with elevated levels of violence.
Conclusion
This chapter has presented the theory behind the model that will be tested in the
next chapter. The most pertinent hypothesis to be tested is that of how the presence of
military bases affects the levels of violent crimes in the community, indicating the level
of domestic violence in the community. If past exposure to violence and atrocities indeed
breaks down an individual's walls to committing violence themselves, we would expect
to find elevated levels of domestic violence in military communities. Furthermore,
previously explored variables will also be tested including law enforcement, arrest
policies, domestic violence resources, unemployment, income, poverty, drug abuse, and
alcohol abuse. Law enforcement, domestic violence resources, and income are expected
to have negative effects on crime rates, while unemployment, poverty, drug abuse, and
alcohol abuse are expected to be positively associated. Arrest policies are expected to
increase severe violence such as homicide, but have unknown effects on milder crimes
such as aggravated assault.
The following chapter will give a description of the data used and the empirical
analysis of it.

28 Dov Cohen and Joe Vandello, "Meanings of Violence," The Journal a/Legal Studies 27
(1998): 567-584.

CHAPTER IV
DATA AND METHODOLOGY

The purpose of this chapter is to describe the data set that will be used to
empirically test the model described in the previous chapter. First, each dependent and
independent variable that will be used in the regression model will be explained. Then,
the Tobit model which will be used to test the model will be discussed. The results of this
test will be presented in Chapter V.
Data and its Sources

The data includes information from one hundred and thirty United States counties
in nine states over the period of 1999-2007. Half of the counties in each state contain
military bases. The states included in this sample are California, Florida, Hawaii, North
Carolina, New Jersey, Pennsylvania, Texas, Virginia, and Washington. These states were
included primarily because they contain a comparatively large number of military bases.
Many states were not included in the sample because they lacked available data for one
or more independent variables. The dependent variables are the four crimes that are most
often used to indicate the level of violent crime in a community: aggravated assault,
forcible rape, homicide, and robbery. There are also twelve independent variables that
include deterrence, socio-economic, and substance abuse factors.
Dependent Variables

36
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As mentioned above, four dependent variables will be used to estimate the level
of domestic violence in a county: aggravated assault, forcible rape, homicide, and
robbery. Not all states choose to flag or separate cases of domestic violence in their
records and those that do may only flag certain types of domestic violence, such as
intimate partner homicide. The closest estimators across the board of domestic violence
in a county are the crime rates for the four violent crimes with statistics most commonly
published.
The first dependent variable to be examined is aggravated assault represented by
ASSAULT. According to the FBI's Uniform Crime Reports, aggravated assault is
defined as, "An unlawful attack by one person upon another wherein the offender uses a
weapon or displays it in a threatening manner, or the victims suffers obvious, sever, or
aggravated bodily injury involving apparent broken bones, loss of teeth, possible internal
injury, severe laceration, or loss of consciousness."] Many domestic violence incidences
will be classified as aggravated assaults including any non-sexual abuse and more minor
injuries. Each year, states publish their own Uniform Crime Reports in accordance with
the guidelines set by the FBI, using the same collection methods and definitions. The
number of aggravated assaults in each county for each year was collected from these
annual state reports. 2,3,4,5,6,7,8,9,10 The number of crimes was then divided by the

IFederal Bureau ofInvestigation. Uniform Crime Reporting: National Incident-Based Reporting
System. [updated August 2000; cited 25 February 2010]. Available from
http://www. fbi. gov/ucr/nibrs/manuals/v I all. pdf .
2 Office of the Attorney General of California. Statistics: Felony Arrests. [updated 2010; cited 28
February 20 I 0]. Available from http://ag.ca.gov/cjsc/statisticsdatatabs/ArrestCoFel.php.

3 Florida Department of Law Enforcement. UCR Arrest Data. [cited 28 February 2010]. Available
from http://www.fdle.state.fl.us/Content/FSAC/Data---S tatistics-{ I )/UCR-Arrest-DataiU CR-ArrestData.aspx.
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population of each county in thousands of people, obtained from the US Census Bureau,
to calculate the number of assaults committed per one thousand people."
The second dependent variable that will be analyzed is forcible rape, represented
by RAPE. The FBI's Uniform Crime Reports defines forcible rape as, "The carnal
knowledge of a person, forcibly and/or against that person's will or not forcibly against
that person's will in instances where the victim is incapable of giving consent because of
hislher temporary or permanent mental or physical incapacity.,,'2 In the context of
domestic violence this would include intimate partner rape as well as sexual assault of
children. The number of rapes was also collected from each state's Uniform Crime
Reports and divided by population to yield the number of rapes committed per one
thousand people in each county for each year. 13 ,14,15,16,17,18,19,20,21

4 Department of the Attorney General of Hawaii. Uniform Crime Reports. [cited 28 February
2010). Available from http://hawaii.gov/ag/cpja/main!rs/Folder.2005-12-05.291O/.

5 North Carolina State Bureau ofInvestigation. Crime in North Carolina. [updated 12 August
2009; cited 28 February 2010). Available from http://sbi2.jus.state.nc.us/crp/publiclDefault.htm.
6 New Jersey State Police. Crime Reports and Statistics. [cited 28 February 2010). Available from
http://www.state.nj.us/nj sp!info!stats.html.
7 Pennsylvania State Police. Uniform Crime Reporting System. [cited 28 February 2010).
Available from http://ucr.psp.state.pa.us/UCRJReporting/Annual! AnnualSumArrestUI.asp.

8 Texas Department of Public Safety. Crime in Texas. [cited 28 February 2010. Available from
http://www.txdps.state.tx.us/administration!crimerecords/pages/crimestatistics.htm.
9 Virginia State Police. Crime in Virginia. [updated 2009; cited 28 February 2010). Available from
http://www.vsp.state.va.us/Crime in Virginia.shtm.
10 Washington State Statistical Analysis Center. Crime Stats Online. [cited 28 February 2010).
Available form http://wa-state-ofm.us/CrimeStatsOnlinelindex.cfm.

"United States Census Bureau. Population Estimates. [updated 22 December 2009; cited 26
February 2010]. Available from http://www.census.gov/popestlarchives/.
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Federal Bureau ofInvestigation.
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Office of the Attorney General of California.
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The third dependent variable to be investigated is homicide, or HOM. As
discussed in Iyengar (2008) domestic violence can sometimes escalate to the point of
intimate partner homicide?2 As defined by the FBI, homicide is, "The killing of one
human being by another.',23 While this may seem very intuitive, for the purposes of
classification, homicide includes both murder and non-negligent manslaughter, meaning
both premeditated and passion crimes. Like assault and rape, the number of homicides in
each county was obtained from the state's Uniform Crime Reports and adjusted via
population.24,25,26,27 ,28,29,30,31,32
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Department of the Attorney General of Hawaii.
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Virginia State Police.
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Washington State Statistical Analysis Center.

22 Radha Iyengar, "Does the Certainty of Arrest Reduce Domestic Violence? Evidence from
Mandatory and Recommended Arrest Laws," Journal of Public Economics (2008): 85-98.
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Federal Bureau of Investigation.
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Office of the Attorney General of California.
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Florida Department of Law Enforcement.
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Department of the Attorney General of Hawaii.
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North Carolina State Bureau of Investigation.
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New Jersey State Police.
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Pennsylvania State Police.

30

Texas Department of Public Safety.
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The final dependent variable is robbery, or ROB. While robbery is not an
indicator of domestic violence, it, along with assault, rape, and homicide is used to
compare the levels of violence in communities. For the purposes ofthis study, the rate of
robbery is used as a comparison between violent crimes that mayor may not affect the
domestic household. Previous studies have suggested that soldiers are prone to higher
levels of violence and violent crime, including property crimes, so a comparison is
needed to determine if all violent crimes are affected by military presence, or just
domestic violence indicators. As defined by the FBI, robbery is, "The taking or
attempting to take anything of value under confrontational circumstances from the
control, custody, or care of another person by force or threat of force or violence and/or
by putting the victim in fear of immediate harm.,,33 Identically to the previous variables,
the number of robberies were obtained from states' Uniform Crime Reports and adjusted
with population to obtain the number of offenses per one thousand
residents. 34,35,36,37 ,38,39,40,41,42
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Washington State Statistical Analysis Center.
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Federal Bureau ofInvestigation.
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New Jersey State Police.
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Texas Department of Public Safety.
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Virginia State Police.
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Independent Variables

The independent variables that will be used are a combination of military,
deterrence, socio-economic, and substance abuse variables. Military presence is measured
in two ways, the branch of the military represented and the number of military employees
in the county. The type of military installation may affect levels of domestic violence as
some branches may be more inclined to violent behavior for a variety of reasons. For
example, branches that are deployed to combat more often will have higher levels of
previous exposure to violence than branches that operate primarily domestically. The
type of military base is represented by series of count variables indicating how many
bases of a particular type of branch of the U.S. military are present in a given county.
U.S. Army bases are designated by ARMY, Navy by NAVY, Air Force by AIR, Marines
by MARINES, and the Coast Guard by COAST. Those counties that have a zero value
for all of these variables do not contain any military bases. Locations, numbers, and
types of bases were collected from the U.S. Army website. 43
Military presence in a community is also measured by the number of military
employees in a county. The number of employees is expected to have a positive impact
on domestic violence levels because, according to theory, more exposure to violence
should lead to more violent behavior. Therefore, as the number of people exposed to
large amounts of violence in a community increases, so will the level of violence. The
number of military employees per base was obtained through a website called The

42

Washington State Statistical Analysis Center.

43 United States Army. Base Directory. [updated January 2010; cited 28 February 2010]. Available
from http://www.army.com/base directory.html.
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Military Zone and includes the total number of employees but not family members. 44 To
account for a large variety of base sizes, a series of dummy variables is used to designate
how many military employees each county has. The first category includes bases that
have 1-1,000 military employees and is designated ME 1. ME5 indicates counties that
have between 1,001 and 5,000 employees, MElO designates counties with between 5,001
and 10,000 employees, ME20 has between 10,001 and 20,000, ME30 has between 20,001
and 30,000, ME40 has between 30,001 and 40,000, ME50 has between 40,001 and
50,000, and MEI00 has above 50,000 employees.
The first deterrence related variable to be discussed is the number of law
enforcement officers, designated by LAW. The number of sworn and civilian employees
in each county for the years 1999-2007 was collected from the states' Uniform Crime
Reports for each year. 45 ,46,47,48,49,50,51,52,53 Then, similarly to the dependent variables, the
number of law enforcement employees was divided by the population of the county in
thousands to give the number of employees per one thousand residents.

44 The Military Zone. Information About u.s. Military Installations. [cited 28 February 2010).
Available from http://themilitaryzone.com/militarv bases.html.
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Florida Department of Law Enforcement.
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Department of the Attorney General of Hawaii.
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North Carolina State Bureau of Investigation.
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New Jersey State Police.

50

Pennsylvania State Police.
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Texas Department of Public Safety.
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Virginia State Police.
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Washington State Statistical Analysis Center.
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The next explanatory variable to be assessed is the presence of mandatory arrest
and pro-arrest policies. For all the states under consideration, mandatory and pro-arrest
policies are state-wide mandates, so a series of dummy variables is used to distinguish
states' policies. Most ofthe states had the same arrest policy for the entire time period of
1999-2007. Virginia, however, had neither policy until 2002 when it instituted mandatory
arrest. Dummy variables are constructed for both mandatory arrest and pro-arrest policies
designated by MANARR and PROARR respectively. Information on both arrest policies
was obtained from the American Bar Association. 54
The last deterrence variable to be addressed is the number of domestic violence
resources in a county. Resources include shelters, hotlines, counseling, legal assistance,
and any other programs geared towards victims of domestic violence. The number of
available resources was collected from an organization called An Abuse, Rape, and
Domestic Violence Aid and Resource Collection or AARDVARC. 55 The number of
resources per county was then divided by the average number of residents in thousands to
give the number of resources per one thousand residents in the county. The variable is
designated by DVRESOURCES.
The next set of variables focuses on socio-economic explanations for crime, in
accordance with previous crime research. The first socio-economic factor to be addressed
is the annual unemployment rate. The unemployment rate is the average percentage of
people each year who are considered out of work but looking for a job. As this variable is
54 American Bar Association. Domestic Violence Arrest Policies by State. [updated November
2007; cited 28 February 2010]. Available from
http://www.abanet.org/domviol/docs/Domestic Violence Arrest Policies by State 11 07.pdf.
55

An Abuse, Rape, and Domestic Violence Aid and Resource Collection. Index ofDomestic

Violence Resources by State. [cited 28 February 2010]. Available from
http://www.aardvarc.org/dv/statesI?N=A.
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already in a percentage form, there is no need to adjust it for population. The
unemployment rates for each state were collected from Texas A&M University's
research center and are indicated by UNEM. 56
The next independent variable is per capita personal income. It is a measure of
wealth that shows the amount the average person in each county received in wages each
year. Collected from the U.S. Department of Commerce, per capita personal income is a
time series variable shown by INC and is adjusted to 1999 dollars using the consumer
price index from the U.S. Department of Labor. 57 ,58
The final independent variable concerning socio-economic status is the amount of
money spent on food stamps in each county each year. Food stamp expenditures will
indicate the level of poverty in the county, and are designated by STAMP. Expenditure
information was obtained through the U.S. Census Bureau's Consolidated Federal Funds
Report and then adjusted to 1999 dollars using the CPI and divided by the county's
population in thousands. 59 ,60 The result is the expenditure per one thousand people in
1999 dollars.
The next two variables are measures of the substance abuse in a county. DRUG
measures the number of illegal drug-related arrests there were each year, and DUI
56 Real Estate Center at Texas A&M University. Household Employment and Unemployment.
[cited 28 February 2010]. Available from http://www.recenter.tanm.edu/data/dataemp.html.
57 United States Department of Commerce: Bureau of Economic Analysis. Regional Economic
Accounts. [updated 21 December 2009; cited 28 February 2010]. Available from
http://www. bea. govlregional/reis/default.cfm?selTable=CA 1-3&section=2.
58 United States Department of Labor: Bureau of Labor Statistics. Consumer Price Index. [updated
19 February 2010; cited 28 February 2010]. Available from
ftp://ftp.bls.gov/pub/special.reguests/cpi/cpiai.txt.
59 United States Census Bureau. Consolidated Federal Funds Report. [updated 19 February 2010;
cited 28 February 2010]. Available from http://wv/w.census.goy/goYs/cffr/.
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United States Department of Labor: Bureau of Labor Statstics.
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measures the number of arrests that were made for driving under the influence of alcohol.
The number of arrests was obtained from each state's Uniform Crime Report and then
divided by population in thousands. 61 ,62,63,64,65,66,67,68,69 These numbers therefore show the
level of arrests per one thousand residents.
The final independent variable to be included in this analysis is which state each
county is from. This is accomplished through a series of dummy variables that include
CA, FL, HI, NC, NJ, PA, TX, and VA. If all of these variables have a value of zero, the
county is located in the state of Washington.
Methodology

Below is the basic empirical model to be tested as displayed by Equation 4.1.
ASSAULT, RAPE, HOM, ROB= f(YEAR DUMMY VARIABLES,
STATE DUMMY VARIABLES, ARMY, NAVY, AIR, MARINES, COAST,
MILITARY EMPLOYEE DUMMY V ARIABLES, LAW, UNEM, MANARR,
PROARR, INC, DRUG, DUI, STAMP, DVRESOURCES)
TABLE 4.1 summarizes each variable's statistics and meaning.
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(4.1)
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TABLE 4.1
VARIABLE DEFINITIONS AND STATISTICS
Variable

Description

Mean

Standard
Deviation

ASSAULT
RAPE
HOM
ROB
YEAR(99-06)
FL
HI
NC
NJ
PA
TX
VA
ARMYBASES
NAVY
AIRFORCE
MARINES
COASTGUARD
MEl
ME5
ME10
ME20
ME30
ME40
ME50
ME100

Number of aggravated assaults per
1,000 people per county each year.
Number of rapes per 1,000 people per
county each year.
Number of homicides per 1,000 people
per county each year.
Number of robberies per 1,000 people
per county each year.
Dummy variable for the year 19992006.
Dummy variable for Florida.
Dummy for Hawaii.
Dummy for North Carolina.
Dummy for New Jersey
Dummy for Pennsylvania.
Dummy for Texas.
Dummy for Virginia.
Number of Army bases in a county.
Number of Navy bases in a county.
Number of Air Force bases in a
county.
Number of Marine bases in a county.
Number of Coastguard bases in a
county.
Dummy for counties containing 11,000 military employees.
Dummy for 1,001- 5,000 employees.
Dummy for 5,001- 10,000 employees.
Dummy for 10,001- 20,000
employees.
Dummy for 20,001- 30,000
employees.
Dummy for 30,001- 40,000
employees.
Dummy for 40,001- 50,000
employees.
Dummy for >50,000 employees.

2.094711

1.62627

.2028047

.180539

.0449592

.0569048

.3884635

.4687401

.1111111

.3144041

.1384615
.0307692
.0615385
.0769231
.0615385
.1538462
.1692308
.2153846
.2692308
.1923077

.3455315
.1727657
.2404181
.2665833
.2404181
.3609555
.375116
.4640388
.6541258
.4658856

.0769231
.0307692

.3847799
.1727657

.0538462

.2258104

.1692308
.0923077
.0846154

.375116
.2895836
.2784275

.0384615

.1923899

.0076923

.0874052

.0230769

.1502121

.0307692

.1727657
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Number of full-times law enforcement
employees in a county each year.
UNEM
Unemployment rate for each county
each year.
MANARR
Dummy for the presence of a
mandatory arrest policy
PROARR
Dummy for presence of a pro-arrest
policy.
INC
Per capita personal income each year
in 1999 dollars.
DRUG
Number of drug arrests per 1,000
people per county each year.
DUI
Number ofDUI arrests per 1,000
people per county each year.
STAMP
Amount in 1999 dollars spent on food
stamps per county per year.
DVRESOURCES Number of domestic violence
resources in a county.
LAW

2.646363

1.621085

.0562085

.0460592

.2666667

.4424057

.2307692

.4215052

27004.71

8756.682

4.830436

3.375469

3.387258

2.856143

67488.02

50894.61

.0968008

.1376063

Tobit Estimation Model
To estimate the effect that the presence of a military base has on the crime rates of
a county, the Tobit model, which is a specific type oflimited dependent variable (LDV)
model will be used. A LDV model is utilized when the dependent variable has a severely
restricted range of values. 70 In the case of crime rates and the military, crime rates are the
dependent variables. They are limited in that they often form a comer solution response,
which is, " ... a nonnegative dependent variable that is roughly continuous over strictly
positive values but takes on the value of zero with some regularity.,,71 For example, some
small counties may not have had any homicides or rapes within a given year, giving them
a crime rate of O. Also, crime rates cannot be any less than zero, as there cannot be a
negative number of crimes.

70 Jeffrey M. Wooldridge, Introductory Econometrics: A Modern Approach (United States: SouthWestern Cengage Learning, 2009), 574.

71

Ibid, 837.
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In a linear model such as OLS, the presence of zeros in the dependent variable is
troublesome for a couple of reasons. First, using a linear estimator will mostly likely lead
to negative crime rate predictions for some counties, which is not possible. Also, the
assumption that independent variables will have a constant partial effect on

E(ylx)

can

be deceptive. This is because the distribution of the dependent variable will accumulate at
zero, and so will not be normal. Hence, any inference from this model would lead to
skewed interpretation. 72
The Tobit model, however, is a nonlinear estimator that accounts for these
problems. It does so by expressing the observed response y (crimes rates) in terms of an
underlying latent variable y*, which satisfies the usual linear model assumptions. 73 The
regression equation is shown in Equation 4.2 below.

(4.2)
It would be erroneous, however, to interpret these coefficients in the same way as

one would interpret OLS because they show the partial effect on the latent variable y*
instead of on the observed variable y. Instead, in accordance with Wooldridge, the partial
effects of the independent variables can be estimated with Equation 4.3 74 •

oE(ylx) = p.<D(xPla)
ox.J
J
0'

72

Ibid, 587-588.

73

Ibid, 588.

74

Ibid, 591.

(4.3)
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The partial effect at the average, or PEA can be obtained by assessing the
coefficient on

Pi'

<D (

X%).

It is then possible to multiply all of the coefficients

obtained through the Tobit estimate by <D (
represent the partial effects of
in an

Xi

Xi

X%)

to get coefficients that accurately

on y. 75 They now show what impact a one unit increase

will have on crime rates.

This chapter has provided a description of all of the dependent and independent
variables used in the regression equation. It also explained the use and method of the
Tobit model which will be used to analyze data regarding crime and the military in the
next chapter.

75

Ibid.

CHAPTER V
RESULTS AND CONCLUSIONS

This chapter will present the results from the regressions concerning the data
presented in the previous chapter. Using the Tobit model and marginal effects, four
dependent variables will be discussed. The following section will discuss any conclusions
that can be drawn from this research. It will also discuss shortcomings and topics for
further research on the topic of violence and the military.
Analysis of Results
TABLE 5.1 summarizes the results of the Tobit regression for all dependent
variables. The t-statistics are displayed in parentheses below the coefficients. Although
coefficients are given, as discussed in the previous chapter, they cannot be interpreted in
the same fashion as OLS coefficients because the estimator is not linear. Instead, the
marginal effects of each independent variable on each dependent variable are presented in
TABLE 5.2 with the z-statistic in parentheses. These marginal effects were obtained by
finding the partial effect at the average as discussed in Chapter IV.
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Independent
Variable
YEAR99
YEAROO
YEAROI
YEAR02
YEAR03
YEAR04
YEAR05
YEAR06
FL

HI
NC
NJ
PA
TX
VA
ARMY
NAVY
AIR
. MARINES
COAST

TABLE 5.1
TOBIT MODEL REGRESSION RESULTS
Dependent
Dependent
Dependent
Variable
Variable RAPE Variable HOM
ASSAULT
.4218527
.0036919
.0074276
(3.01)
(0.21 )
(1.03)
.3528711
.0165632
.0155608
(2.68)
(0.90)
(2.08)
.2997311
.0193685
.0098641
(2.20)
(1.01)
(1.18)
.2083271
.0212011
.00371
(1.70)
(0.85)
(0.52)
.3047106
.020966
.0098759
(1.75)
(1.23)
( 1.18)
.1704957
-.0004972
-.0054316
(1.37)
(-0.03)
(-0.68)
-.0020788
.0008878
.0029952
(-0.02)
(0.05)
(0.35)
-.0085567
-.0096046
-.0037657
(-0.07)
(-0.51)
(-0.47)
.6991318
.0521104
-.0088062
(3.55)
(-0.55)
(1.61)
-.4376704
.0047785
-.0482766
(-1.99)
(0.13)
(-2.77)
.2157939
-.0398688
.044932
(0.99)
(-1.27)
(2.65)
.1126988
-.1068224
.0169678
(1.07)
(-6.80)
(2.62)
.1751891
.0150078
.9698817
(4.00)
(5.02
(0.93)
-.0273307
1.468949
.1934241
(7.03)
(-1.74)
(5.21)
.0230986
-.362173
.0369177
(-3.44)
(2.18)
(2.33)
-.025479
-.0038956
.114025
(-1.11)
(-2.81)
(1.64)
-.0001002
.0054975
.011316
(-0.04)
(1.88)
(0.10)
.0056125
.2424186
.0263146
(3.02)
(2.64)
(1.67)
-.0144308
-.00987
-.0009694
(-4.15)
(-0.16)
(-0.12)
-.0163511
.0061553
.0468397
(-1. 77)
(0.03)
(1.86)

Dependent
Variable
ROB
.039692
(0.76)
.0535532
(1.04)
.0531733
(0.98)
.0647331
(1.25)
.0155219
(0.31)
-.0163214
(-0.33)
-.0321203
(-0.67)
-.0274402
(-0.57)
-.0532161
(-0.74)
-.0285769
(-0.35)
.1126174
(1.55)
.0251637
(0.60)
.2370588
(2.56)
.3093893
(2.94)
-.0246775
(-0.64)
-.0886438
(-2.46)
.0384491
(1.76)
.1068311
(4.00)
-.1041902
(-4.43)
.0486472
(0.80)
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TABLE 5.1 continued
Independent
Variable
MEl
ME5
ME10
ME20
ME30
ME40
ME50
MEI00
LAW
UNEM
MANARR
PROARR
INC
DRUG
DUI
STAMP
DVRES
C

Dependent
Variable
ASSAULT
.0305299
(0.14)
-.006886
(-0.07)
-.2122187
(-2.08)
-.0395795
( -0.28)
-.4039256
(-2.19)
-.47473
(-1.74)
-.0931053
(-0.54)
-.3401147
(-1.95)
.0217802
(0.81)
1.774086
(2.94)
-.2457907
(-1.70)
1.75415
(8.13)
-7.12e-06
(-1.83)
.1605854
(6.81)
-.1002748
(-4.31)
2.52e-06
(1.77)
1.22946
(3.69)
.520314
(2.05)

Dependent
Variable RAPE

Dependent
Variable HOM

.1008412
(4.91)
.0643296
(4.63)
.0527904
(3.54)
.0378352
(2.42)
.0089509
(0.46)
.2515961
(6.47)
.1031718
(3.43)
.0608148
(2.55)
.0105514
(4.17)
-.115809
(-0.83)
.0351778
(1.26)
.0599307
(1.84)
-1.52e-06
( -1.96)
.0120815
(5.45)
.0001957
(0.05)
4.2ge-08
(0.23)
.0358077
(0.35)
.0443403
(0.72)

.0035602
(0.39)
.0051965
(1.03)
.0023806
(0.45)
.0047457
(0.73)
.0054898
(0.74)
.0368769
(4.82)
.0342899
(3.48)
.0353603
(2.66)
.0034711
(3.04)
.0702537
(1.90)
-.0150269
(-1.00)
.0151208
(0.88)
2.25e-07
(0.83)
.0024546
(2.18)
-.0014759
(-1.08)
4.92e-07
(5.38)
-.0200317
(-0.58)
-.0277141
(-1.15)

Dependent
Variable
ROB
.111482
(1.93)
.1506725
(2.47)
.0492886
(1.53)
.1848451
(4.22)
-.0230432
(-0.50)
.0198359
(0.37)
.4515387
(7.20)
.1725935
(2.21)
.0451122
(3.69)
.4185144
(2.27)
-.0631299
(-1.14)
-.0881459
(-1.24)
.0000106
(5.19)
.0347492
(4.66)
-.0293921
(-3.93)
1.28e-06
(2.61)
-.5548053
( -4.41)
-.2732264
(-2.58)
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Independent
Variable
YEAR99
YEAROO
YEAROI
YEAR02
YEAR03
YEAR04
YEAR05
YEAR06
FL
HI
NC
NJ
PA
TX
VA
ARMY
NAVY
AIR
MARINES
COAST

TABLE 5.2
MARGINAL EFFECTS OF TOBIT REGRESSION
Dependent
Dependent
Dependent
Variable
Variable RAPE Variable HOM
ASSAULT
.3724137
.002691
.004067
(2.91)**
(0.21)
(0.99)
.3100542
.0122269
.0087708
(2.60)**
(0.89)
(1.96)**
.2623721
.0143367
.0054485
(1.01)
(1.13)
(2.13)**
.1811302
.0157208
.0020044
(1.67)*
(0.85)
(0.51)
.2668264
.015543
.0054552
(1.14)
(1.80)*
(1.21)
.1478067
-.0003609
-.0028388
(1.36)
(-0.03)
(-0.70)
-.0017769
.0006453
.0016141
(-0.02)
(0.05)
(0.35)
-.0073101
-.006907
-.0019801
(-0.51)
(-0.48)
(-0.07)
-.0045566
.6256936
.0396241
(3.48)**
(-0.57)
(1.57)
.0034902
-.0207628
-.3556606
(-3.51)**
(-2.1 0)**
(0.13)
.1881334
-.0276155
.0284696
(0.96)
(-1.31)
(2.28)**
-.0682005
.0096613
.0973343
(2.47)**
(-7.57)**
(1.04)
.0084992
.1481251
.8887922
(0.88)
(3.74)**
(4.80)**
-.0133341
1.351279
.1604663
(-1.93)*
(6.56)**
(5.10)**
.0132094
-.3008809
.0276381
(2.21)**
(2.12)**
(-3.67)**
-.0020767
-.0185028
.0974844
(-1.11)
(-2.84)**
(1.64)
-.0000534
.0082177
.0047
(-0.04)
(1.87)*
(0.10)
.0029919
.0191096
.2072531
(1.69)*
(2.65)**
(2.92)**
-.0076927
-.000704
-.0084382
(-4.08)**
(-0.16)
(-0.12)
-.008108
.0358842
.0052657
(-1.93)*
(1.74)*
(0.03)

Dependent
Variable
ROB
.0245957
(0.75)
.0334003
(1.02)
.0331575
(0.96)
.0405828
(1.22)
.0095096
(0.31)
-.0098489
(-0.33)
-.0192361
(-0.68)
-.0164703
(-0.58)
-.0316039
(-0.76)
-.0170945
(-0.35)
.0726311
(1.49)
.0155031
(0.59)
.1623261
(2.35)**
.2124083
(2.80)**
-.0148581
(-0.64)
-.0539094
(-2.60)**
.0233831
(1.82)*
.0649702
(3.78)**
-.0633641
(-4.63)**
.030413
(0.77)
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TABLE 5.2 continued
Independent
Variable

Dependent
Dependent
Variable
Variable RAPE
ASSAULT
MEl
.0261788
.081022
(0.14)
(4.60)**
ME5
-.0058841
.0491767
(-0.07)
(4.39)**
ME10
-.1778238
.0403935
(-2.20)**
(3.46)**
ME20
-.0337147
.0285659
(-0.28)
(2.39)**
ME30
-.3299203
.0065693
(-2.38)**
(0.45)
ME40
-.3828061
.2245592
(-1.96)**
(5.95)**
ME50
-.0788053
.0835837
(-0.54)
(3.17)**
ME100
-.2797971
.0472726
(-1.97)**
(2.44)**
LAW
.0186208
.0076624
(0.80)
(4.28)**
UNEM
1.516735
-.0841003
(2.96)**
(-0.83)
MANARR
-.2073495
.0260775
(-1.76)*
(1.27)
PROARR
1.597289
.0452684
(6.98)**
(1.80)*
-6.0ge-06
-1.10e-06
INC
(-1. 79)*
(-1.85)*
DRUG
.1372908
.0087736
(8.12)**
(5.38)**
DUI
-.0857288
.0001421
(-4.80)**
(0.05)
3.12e-08
STAMP
2.16e-06
(0.23)
(1.72)*
.0260035
DVRES
1.051114
(0.36)
(3.86)**
* mdIcates sIgnIficance at the 90% confidence level
** indicates significance at the 95% confidence level

Dependent
Variable HOM
.0019261
(0.39)
.0028148
(1.02)
.0012806
(0.45)
.0025766
(0.72)
.0029961
(0.72)
.023076
(4.18)**
.0211411
(3.12)**
.0218444
(2.32)**
.0018504
(3.06)**
.0374507
(1.90)*
-.0077537
(-1.03)
.0083714
(0.85)
1.20e-07
(0.83)
.0013085
(2.20)**
-.0007868
(-1.08)
2.62e-07
(5.57)**
-.0106784
(-0.58)

Dependent
Variable
ROB
.0719288
(1.86)*
.0972208
(2.48)**
.0307136
(1.50)
.1229407
(3.91)**
-.0138317
(-0.51)
.0122077
(0.37)
.3425684
(6.05)**
.1153324
(2.05)**
.0274353
(3.76)**
.2545228
(2.33)**
-.0377032
( -1.16)
-.0520581
(-1.28)
6.45e-06
(5.72)**
.021133
(4.53)**
-.017875
(-4.07)**
7.80e-07
(2.55)**
-.3374092
(-4.39)**
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Military Presence

The variables indicating the presence and number of military bases in a county
split by branch of the military yielded both expected and surprising results. ARMY was
significantly correlated to both RAPE and ROB, but not in the way expected. Theory
predicted that all branches of the military would raise levels of violent crimes across the
board, but ARMY had a negatively correlated relationship to both of these variables.
Similarly, all ofthe coefficients on MARINES were negative, and its relationships to
HOM and ROB were significant. COAST also had a significant and negative correlation
to HOM.
As expected, however, NAVY, AIR, and COAST were in all but one instance
positively correlated to the crime rate, with all of AIR's, two of NAVY's and one of
COAST's relationships being significant. While these mixed results are somewhat
surprising, they can be explained as least in part by the specific time period examined in
this study. For the majority of the time period studied (1999-2007) there were large-scale
troop deployments to the Middle East to fight the "War on Terror" following the terrorist
attacks on September 11, 2001. With a large number of soldiers overseas, far fewer of
them would be committing violent crimes in U.S. counties. More specifically, as of
January 2005, the Marines had the largest percentage of its active troops deployed, a
staggering 56.2%. This figure is followed closely by the Army at 55.9%. At the time, the
Navy had 47.2% of its troops deployed, the Air Force had 39.8%, and the Coast Guard
only had 4%. I

lRod Powers, "Deployment Rates: Iraq and Afghanistan from September 11,2001 to 31 October
2004." (2005). Journal on-line. Available from
http://usmilitary.about.com/od/terrorism/a/deploymentrates.htm. Accessed 14 March 2010.
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These figures are in accordance with the regression results. The two branches of
the military with the largest percentage of its men deployed, the Marines and the Army,
had the largest number of negative correlations to crime rates. This can be explained
because not only were many of the men stationed in these counties not physically present
in order to commit crimes, but the presence of a base also indicates increased population
in a county. Many soldiers leave wives and children behind when away at war, and the
presence of these families would significantly boost the population of a county without
substantially boosting the number of crimes. Because the crime rate is partially
determined by popUlation, this will drive it down to the point where a negative
correlation from the presence of a military base is an intuitive conclusion.
Following this logic, the two major branches with a significantly smaller
percentage of its mend deployed, the Navy and the Air Force almost always had positive
correlations with crime rates. AIR, for example, had a significant and positive effect on
every crime rate, with its largest effect being on the ASSAULT. With a smaller portion of
deployed troops, the Air Force and Navy bases more closely approximate the presence of
a military branch in peace time.
The Coast Guard had mixed, but mostly positive effects on crime rates. Its true
significance is dubious, however, because of the small number of Coast Guard
installments in the sample.
Military presence was also measured by the number of military employees in a
county. Some of these relationships were also negative. In relation to ASSAULT, almost
all of the relationships were negative, which can be explained with the same reasoning
discussed above. All of the other dependent variables had positive, significant
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correlations to military employees. RAPE had the largest number of significant results,
and the larger the number of employees in a county, the more likely it was to have a
significa'ntly positive result.
Overall, the Air Force and large bases had the greatest positive impact on violent
crimes. While these results by and large correspond to the theory discussed in Chapter III,

some branches of the military appeared to have negative impacts on the amount of crime.
However, this is easily explained by examining what percentage of each branch was
deployed during the time frame in question.
Deterrence Measures
The first deterrence measure to be examined in relation to violent crime is LAW.
In accordance with previous research, this study had predicted a negative correlation
between an increased number of law enforcement employees in a county and violent
crime. The regression results, however, show only positive relationships. This
inconsistency with previous research could be due to the fact that counties with elevated
levels of crime also have elevated levels of officers. Any increase in crime then could be
followed by an increase in officers rather than an increase in officers being followed by a
decrease in crime.
The next deterrence measure tested was the presence of mandatory and pro-arrest
policies. Unlike Iyengar's (2008) results, MANARR did not have a positive correlation to
homicide. This is most likely due to the fact that Inyengar used counts of just intimate
partner homicide while this study used a count of all homicides. 2 The presence of a
mandatory arrest policy did have a significant, negative effect on assaults, however,

2 Radha Iyengar, "Does the Certainty of Arrest Reduce Domestic Violence? Evidence from
Mandatory and Recommended Arrest Laws," Journal of Public Economics (2008): 85-98.
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indicating that for less severe forms of violence, this policy may actually have a
deterrence effect. On the other hand, it appears pro-arrest policies may do more harm
than good. They significantly increased the level of both assaults and forcible rapes most
likely due to retaliation.
The final deterrence measure examined in this study was the number of domestic
violence resources in a county. This variable had unexpected results as well. An increase
in the number of resources appears to actually increase the number of aggravated assaults
and decrease the number of robberies, a variable it was not expected to have a significant
correlation with. These findings show that like law enforcement, the number of resources
in a community may be due to an already existent level of violence rather than being used
as a deterrence approach.
Socio-Economic Factors
The three socio-economic factors investigated unemployment, income, and food
stamp expenditures all had expected and largely significant effects on violent crime rates.
Both UNEM and STAMP, the variables indicating lower economic status, were
associated with higher levels of ASSAULT, HOM, and ROB. INC, which increases with
socio-economic status was negatively correlated to ASSAULT and RAPE but positively
correlated to ROB. Therefore, as socio-economic status increases, most violent crimes
tend to decrease. Robbery, however, affects both the very advantaged and the very
disadvantaged.
Substance Abuse
The first substance abuse variable in the regression analysis is DRUG, indicating
the number of drug-related arrests there were each year. DRUG was very strongly
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associated with elevated levels of all violent crimes. This shows a stronger connection
between drugs and crime than previous studies which for the most part found little effect.
DUI corresponded negatively to increases in aggravated assault and robbery. It did,
however, agree with Markowitz in that it appears to have a positive although insignificant
effect on forcible rape. 3
Dummy Variables

Dummy variables to indicate both the year and state each county was located in
were used. The coefficients for both years and states were largely insignificant with the
exception of the states Pennsylvania and Texas which both had three significant and
positive correlations to crime rates. It appears that both Pennsylvania and Texas are more
violent states regardless of the presence of a military installment.
Conclusions

This study has attempted to determine how the presence of a military base in a
county affects level of domestic violence. A game theoretic model was constructed and
suggested that increasing amounts of exposure to violence should increase the level of
domestic violence in relationships.
This was partially confirmed by the regression analysis. The Air Force, Navy, and
Coast Guard all appeared to be largely correlated to increased levels of crime. However,
the two branches of the military that would probably have the greatest amount of
previous exposure to violence, the Army and the Marines actually had some negative
correlations.

3 Sara Markowitz, "Alcohol, Drugs, and Violent Crime," International Review a/Law and
Economics (2005): 20-44.
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While this may seem counterintuitive, close examination of the time period in
question yields that fact that the Army and Marines had the largest amount of people
away during that period. The Navy and Air Force had "comparatively small numbers of
people deployed and so more closely simulated a peace-time environment. It is therefore
the hypothesis of this study that had all members of the military been domestically
located during the period of 1999-2007 we would see different results.
This study was limited in that not only was it conducted over a period of time in
which members of the military were abroad, but was unable to obtain crime statistics of
just domestic violence. It is possible that estimates of the effect of the military on
domestic violence were skewed because other a more general measure of violence had to
be used. An extension of this topic for future research may involve a much longer period
of study, obtaining rates of specifically domestic violence, and including variables to
indicate deployment levels and cycles.
In conclusion, this study provides some support for a strong connection between
the military and domestic violence. The output suggest that while there are links between
violence and some military branches in time of war, deployment cycles over a longer
period of time may yield more conclusive results. This study provides a starting point for
further examination of the connection between a soldier's violence at work and at home.
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