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Abstract

This paper analyzes the utility maximization of a burglar who anticipates the revenue
generated by his action along with the associated costs. The benefits are the vaue of
the loot. Cogs include the location of the home, the physical appearance, the
demographic characterigtics, and the security precautions present. When combined,
they will either attract or detract crimina activity.

A survey relating characteristics of Greenwich, Connecticut homes to burglary ratesis
used. The Logit model and the odds ratio integrate the above home characteristics to
determine the likelihood of the home being victimized. The odds ratio calculates the
probabilities of the home being victimized as afunction of its characterigtics.

The results suggest the relative importance of each factor in contributing to the home
becoming atarget of burglary. The modd can be used to predict the chances of homes
being burgled depending on it specific attributes.
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Knowing Your Odds HomeBurglary and the Odds Ratio

1. Introduction

The matives of burglarsin choosng their life path, deciding to commit aburglary,
and ultimately targeting a specific property, are an interrelated decision process. Much of
the early research focused on the first dement of this process, the causes of a crimina
lifestyle concentrating on the tempora dimension of these activities (Becker, 1968; Merton,
1968; Ross, 1977). However, in the last two decades, empirica investigationsin regiona
science and crimina justice introduced the spatid search for targets by resdentid burglars
(Brantingham and Brantingham, 1984; Rengert and WasiIchick, 1985; Hakim 1980;
Deutsch, 1984; Buck, 1991). These empirica investigations used ether individua case
studies or aggregated databases as levels of andyss.

This paper anayzes the probability of a home being victimized depending on the Site
characterigtics of houses, their Stuation in space and preventive measures used by the
homeowners. The contribution of this work isthe use of revedled activities of resdentia
burglars as they are portrayed in alarge number of burgled and non-burgled homesto
cdculate the probability of burglary for each variable. Some variables are controllable by
the residents such as the security precautions maintained (e.g., car dways on the driveway,
exterior and interior lights) while some are not (e.g., location and value of the home, or its
distance from main roads). The hypothesized motives are drawn from previous theoretical
and empiricd studies. The present andys's uses data from a survey that was conducted by
the researchers of homes in a suburban community. A multivariate logit modd isused to

caculate the model and the associated probabilities.

Section 2 reviews the literature on crimind choice behavior. It presents the rationa
choice modd of both the motivesin choosing acrimind career, and the choice of atarget
for crime. It then presents the findings of ethnographic studies where individud burglars
were interviewed to learn about their spatia target choice. Section 3 discusses the reveded
activity modd used in the present andysis. Section 4 presents our data base and a
description of Greenwich, Connecticut, the Site of our survey. Section 5 provides the results



of the satidicd andysis and Section 6 concludes with the mgor findings and policy
implications of the Study.

2. Literature Review

The theoretica approach to the prevention of residentia burglary has undergone
change since the 1960s. Before this period, the dominant view was that improving the
socioeconomic conditions of our society could control residentid burglary as well as other
crime. The thought was that some lower socioeconomic individuas were forced into crime
by forces beyond their control such asthe lack of legitimate economic opportunities
(Bursick and Grasmick, 1993; Merton, 1968). Thisline of reasoning became known as the
“postivigt goproach.” The pogtivigts reasoned that through scientific inquiry, crimina
behavior could be explained. Then, policies could be identified which could counteract
crimind tendencies.

Critics of the positivigt gpproach pointed out that crime often flourished at exactly
the same time that the economy was offering the most opportunities for participation (Cohen
and Felson, 1979; Wilson, 1975). Furthermore, many criminas were derived from the
upper classes, especialy white-collar criminds (Katz, 1988). Most importantly, efforts at
rehabilitation of criminals were not generaly successful. In fact, the record of rehabilitation
was S0 dismd that some scholars advanced the idea that “nothing works® (Lipton,
Martinson, and Wilks, 1975; Martinson, 1974).

In the 1970s, the notion that criminas were not necessarily forced into crime
beganto dominate. Thisideawas formalized by Nobel Prize laureate Becker's (1968)
semina work that set out the “rational approach” to property crime. He postulatesthat a
crimina evauates cogs and benefits not only in choosing acrimind lifestyle, but dsoin
deciding whether to carry out a particular crime. Benefits include both monetary and
psychologica rewards, while costsinclude direct expenditures as well as the opportunity
cods of the crimina’stime. Hakim (1980) introduced the spatiad dimension to the tempora
modd by including the search for a crime site taking into account the location of homes and
their specific attributes.

The rationa approach to crimina behavior is not new. Beccariaformulated the idea

termed classica theory asfar back as 1764. Histheory aso explains the decison to engage



in crime through aminimdly rationd caculation composed of the benefits associated with
the commission of a crime and the consequences associated with the same act (Beccaria,
1764; Bentham, 1967; Cherniak, 1986; Cornish and Clarke, 1986). Beccaria’ s work was
designed to limit the exceedingly harsh punishments of the time to those that would just
counteract any gain the crimina experienced from acrimind act. However, it assumed a
rationa offender who welghs the risks and rewards of a crimind act. 1t focused on the
deterrence necessary to counteract rewards gained from crimina acts.

Both classcd theory and the positivist approach required that the individud citizens
assume a passive role and defer to public ingtitutions for protection (O’ Shea, 1999). By the
1980s, this line of reasoning began to change with the advent of “dtuationa crime control”
(Cornish and Clarke, 1986). No longer were scholars concerned with explaining why some
people offend and others do not. Rather, it was assumed that offenders existed and it was
therole of the individud citizen aswell as public officids to cregte Stuations where crime
would be less attractive.

Even before the 1980s, Newman (1972) argued that individuds aswdl as public
ingtitutions could cregte “defengble spaces’ that deterred arationa offender. Criminas
would be reluctant to select atarget in which ether discovery was more likely or the act was
mede too difficult.

Smilarly, Kdling and Wilson (1982) formulated the “broken windows’ concept
where criminas choose locations that they perceive as not being cared for by the loca
resdents. Increasing the risks of such behavior at specific locations could control an
offender’ s predisposition to crimina behavior. One need not bother andyzing the forces
that shaped the crimina behavior because the complexities of human behavior were
assumed away (O’ Shea, 1999). However, the rationdity of the offender is centrd to
gtuationd crime contral.

Research on active offendersis important if we are to determine which crime
prevention techniques are effective. For example, we are not likely to reduce offending
unless we understand how offenders interpret crimina opportunities. For example, suppose
that the two most important factorsin burglars choice of atarget are proximity to magor

arteria roads and that no oneisa home. In such a case, highly accessible homes require



specid attention to produce “evidence’ that somebody is home (Wright, Logie and Decker,
1995; Hakim and Shachmurove, 1995).

Some researchers seem skeptical whether criminas actualy conduct rationa spatia
searchand-choice decisons. Reiss (1986: 6) for example wrote, “1t seems doubtful,
however, that individua offender decisons largely account for differencesin the
concentration of crime in space, given the ubiquity of crimina opportunities’.

Addressing this skepticism has been the point of severd ethnographic studies of
active criminds, especidly resdentid burglars. Rather than following a specific theoreticd
thrugt, these researchers decided to begin with no preconceived notions and to determine
what the criminas could contribute to the understanding of the crimina process. These
researchers asked the resdential burglars questions in order to develop new ideas that would
explain their behavior. Only by conducting exploratory research of active offenders are we
sure of how they evauate the environment available to them.

The Nationd Indtitute of Justice, which isthe research arm of the United States
Department of Justice, commissioned severd of these ethnographic studiesin the late
1980's and the early 1990's (Cromwaell, Olsen, and Avery, 1991; Rengert and WasiIchick,
1989; Wright and Decker, 1994). In these studies, active resdentia burglars were identified
and queried on their motivesin choosing crime Stes. Resdentia burglars are especidly
gppropriate snce they often plan their crimes before executing them. Specid attertion was
given to how residentia burglars balanced the risks of their acts with the rewards they
perceived they would receive.

Cromwell, Olson and Avary (1991) documented that there was a difference between
Site characterigtics of a home that are percelved from the street when searching atarget and
those experienced by the burglar when approaching the home to break-in. Burglar darms
and sgns of occupancy deter while dogs do not. Not surprisingly, locks on doors that that
are noticed only when a burglary attempt is made have no deterring effect. With regard to
the origind moativation to commit a burglary, the authors discovered that the mgority of the
burglars were motivated by the need for money to purchaseillegd drugs.

Wright and Decker (1994) studied resdentid burglarsin St. Louis. These burglars
were far more cognizant of potential rewards than the risks of committing aburglary. Yet,
they attempted to decrease the risks of committing a burglary by spending lesstime in the



building. Rengert and WasiIchick (1985) argue that burglars sometimes chose smdler
homesin order to minimize the time they are within the building. They dso fed more
comfortable in asmall house that resembles where they live, while large homes intimidate
them.

Tunndl (1992) who interviewed burglars in Tennessee found that criminals could
not articulate pecific reesons why they avoid a particular Site, but rather attributed it to
indinct. That is, the Ste just did not fed right. This could be a subconscious evauation of a
package of characterigtics that added up to unacceptable risks, rather than only one
characterigtic of a gte. Senseslike sight, hearing, smdll, or other receptorsidentified
unacceptable targets.

These studies suggest that offenders engage in some sort of rationd caculation
temporally prior to the decision to actudly offend. They are cognizant of the characterigtics
of agte and its spatid location. Burglars recognize certain cues or packages of factors, and
decide to commit aresidentia burglary in alocation where benefits associated with the
commission of an action are perceived to be greater than the risks associated with it.

3. The Present Study: The Revealed Activity M odel

In the present study, we infer the decision process of resdentia burglars from the
results of their actions. 1n geography and regiond science, this form of andyssisreferred
to as “revedled activity” (Rushton, 1969). The ideais that the pattern of activitieswe
observe would not have been possible unless burglars are rationa and followed a specific
behaviord modd. Thisbehavior is assumed to result from alogica and rationd decison
process. Burglars consider gains and losses of each attempt. They decide to commit a
resdentia burglary if it is percelved to yield net gain and the targeted home yields the
highest such gain of al browsed homes, given their urgent need for money (Wright and
Decker, 1994).

The above-cited quditative studies have demondrated that property criminas make
conscious decisons during the commission of an offense by weighing the costs and benefits
of thecrime.  These cues help the offenders choose which homes to burglarize and which
homes to pass up (Bennett and Wright, 1984; Cromwell, Olson, and Avary, 1991; Rengert
and WaslIchick, 1985). In studying the results of the decisons made by many residentia



burglars, we can ascertain which locations they prefer within a bounded suburban
community, and which attributes attract or dissuade them from choosing a particular home
to penetrate.

The empirical model evauated in this study includes the event of aburglary asa
function of Ste characterigtics of the home, the socioeconomic characterigtics of the
household, and the location of the home asit is Stuated in its micro and macro
surroundings.

We begin by discussng Site characterigtics that were found to influence the decisons
of burglarsin previous sudies. One of the most important Site decisonsfacing a
homeowner is whether or not to ingtal aburglar darm. This has been a controversd issue
for two reasons. Thefirst isthe cost to society of fase activations. LeBeau and Vincent
(1997) found that in Charlotte, North Carolina, amost 98 percent of the 48,662 burglar
darm activations were flse darms. Only 117 on-scene arrests were made from darm
activations. The authors conclude that darms are neither effective nor efficient. Clearly,
fdse activations are just one cost variable and no benefit variables were consdered. A more
comprehensive evauation is necessary for reaching the concluson that darms are
ineffective and inefficient.

Hakim, Rengert and Shachmurove (1995) conducted a socia cost benefit for burglar
darms usng data for Tredyffrin Township, a suburb of Philaddphia They demonstrated
that regardless of the large number of fase activations, larms provide a net benefit to the
legd population by deterring crime.

The second issue iswhether burglar darms displace crime onto undarmed homes.
An dternative hypothessis that in an area where most homes contain burglar darms, a
non-aarmed home enjoys an umbrella of security. Clarke and Weisburd (1994) have
demondtrated that indeed the adternative hypothesisis supported. Situationa crime control
in the form of darms in fact diffuses benefits onto neighboring un-adarmed homes rather
than cogts, namely displacing crime onto them. In this case, the benefits of darms are
measured in crimes deterred rather than criminals arrested as in the Charlotte case cited
above. Inthe present study, we follow this approach to test whether or not dlarms are
effective in deterring resdentid burglars.



The next six variables used in our study in explaining the incidence of burglary are
commonly believed to be effective deterrents to residentia burglars (Cromwell, Olson, and
Avary, 1991; O’ Shea, 1999; Wright and Decker, 1994). Four of these variables are
designed to trick the potential burglar into believing the home is occupied. For example, if
thereisacar in the driveway even when there is no one in the home, a burglar may proceed
down the street without further survelllance of the home. This variable is messured asa
dichotomy; zero if thereis not and oneiif thereis a car in the driveway when the homeis
indeed unoccupied. Likewise, atimer and/or a motion sensor are designed to make the
burglar believe the home is occupied. This variable is measured as a dichotomy, zero if
there is no timer or motion sensor, oneif thereis. Having aradio or televison on atimer is
measured in the same manner, zero if the answer is no, oneif thereisaradio or televison on
atimer. Findly, if mail isnot collected and old newspapers are evident on the lawn, itisa
Sgn to apotentid burglar that no one is using the home & thistime (O’ Shea, 1999). If a
neighbor does not collect mail and newspapers when the family is away from home for an
extended period, this variable is scored a zero. It isgiven aoneif aneighbor or friend
performs these tasks.

There are four locational factors that measure where the home is Stuated in the
community. Thefirg isthe proximity of the home to mgor thoroughfares. Bevisand
Nutter (1977) reveded in astudy in Minnegpolis that the more ble the home, the
greater the probability of burglary. The safest Streets were dead-end streets with only one
way inor out. In the present study, this variable is measured as a dichotomy, zero if the
home isnot and oneif it islocated on a dead-end street.

Severa studies discovered that houses located on a corner are more vulnerable to
residentia burglary than those on the middle of ablock (Rengert and WasiIchick, 1985;
Cromwell, Olson, and Avery, 1991). Corner houses are logicd placesfor aburglar to ring a
doorbell and ask for directions. It isafavorite ploy of resdentid burglars to determine if
someone is at home—ask directions. It seemsless*natural” to ask directionsin the middle
of ablock. Further, acorner homeis visbleto the browsing burglar who can view much of
the home and easily notice the merits of bregking into the house. A home in the middle of a
block is less noticeable and therefore less prone to burglary. This variable is a dichotomy

given azeroif it isnot a corner house and aoneif itis.



Houses bordering on awooded area or playground are more vulnerable to burglary
since they do not have neighbors who can watch the homes. Also, woods provide concealed
access (Hakim, 1995). Thisvariable is measured as adichotomy, zero if the house does not
border on awooded area or playground, and one if it does. Findly, research has
demondtrated that locations near an exit from amgjor thoroughfare into a community are
especidly vulnerable to crime (Rengert and WasIchick, 1985). However, if aburglar does
not discover a promising property within two or three blocks of the exit, he/she often returns
to the highway and locates another community. We measure bility to mgor arterid
roads as an ordind variable. If the home iswithin aquarter of amile of an exit, it is scored
azero, one for aquarter of amileto haf amile, two for haf amile to amile, and threeif the
distanceis beyond amile.

Four socioeconomic variables are included to express atractiveness of homesto
burglars. Thefirg varigbleisthe value of the house. The more expensive the house, the
more expensive itemsit is expected to contain (Hakim, 1995). If the houseisvaued at less
than 150,000 dollarsit is scored a zero, one between 150,000 and 300,000 dollars, two for
300,000 to 600,000 dollars, 3 for 600,000 to 900,000 dollars, and 4 for homes valued over
900,000 dollars. Likewise, sngle-family homes are expected to contain more vauable
items than townhouses, duplexes, or gpartment units. Thisvariableis measured asa
dichotomy, zeroif itisnot and oneif it isasingle family home,

The number of children in the family is ameasure of potentia household
guardianship (Cohen and Felson, 1979). The more children in the home, the more likely
one of them will be home. Furthermore, if they are young children, the mother is more
likely to be working in the home postponing a career outsde the home. Thisvariableis
measured as an interva with its value equa to the number of children in the household.
Findly, the longer the family haslived in the home, the more likdly they have close tieswith
their neighbors who would recognize strange occurrences. This varigble is measured as an
interva vaue representing the number of years the family has lived in the present home.

These variables compose the explanatory variablesin our modd. The dependent
variableis whether or not the home has been burglarized. It is scored azero if it has not
been burglarized, and aoneif it has.



4. Data and M ethodology

The data used in this andyssis derived from a survey conducted in the affluent
community of Greenwich, Connecticut. Greenwich islocated in the southeast corner of
Connecticut, approximately 30 minutes by automobile from midtown Manhaitan and 20
minutes from the Bronx. According to the Greenwich police records, the vast mgority of
apprehended burglars are from New Y ork City as well as some transient passengers on the
trangportation corridor of Boston to New Y ork City.

Greenwich is one of the ten wedthiest suburbsin the nation. The median family
income was $77,600 in 1990. It aso has ardatively young population; the average age of
the head of a household was 39.9 years. The median vaue of housing in 1990 was
$499,900. Thesefiguresindicate that Greenwich isardatively young affluent suburb of
New York City.

Greenwich isavery dedrable resdentiad community. 1t extends dong Long Idand
Sound and includes 2.6 square miles of idands. It contains 22,192 households of which 93
percent are white. Commercid establishments make up 18.4 percent of the tax roll and paid
2.3 million dollarsin taxesin 1990. This combined with the resdentia tax base trandates
into excellent community servicesincluding public schools. Not surprisngly, unlike many
other locdlities, non-loca residents conduct most of the property crime.

Greenwich contains 23,649 dwelling units of which 63.4 percent are Sngle-family
homes. There dso are 89 gpartment buildings and 61 condominium complexes. The
number of multifamily units has been increasing. High taxes and land va ues prompted
many long-term residents to sall their extraland to builders. The 23,649 dwelling units
contained 22,192 permanent households.

The locd police department sent asurvey to dl 22,192 householdsin 1993in
Greenwich. The survey was attached to aletter from the Chief of Police encouraging
participation, and the return address was that of the police. A total of 3,014 completed
questionnaires were returned, about 14 percent of the surveys mailed out. Of these
responses, 13.6 percent had experienced aburglary since residing in their present home.
Thirty-four percent of these burglaries occurred within the first five years of resdence. The
following analysis determines the factors that differentiate the 13.6 percent of residents that
experienced a burglary from the 86.4 percent that did not. We are especidly interested in
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whether factors under the control of the homeowner are as important as those factors that

can not be altered once the home is purchased.

5. The Analysis

The dependent variable as well as some of the independent varigblesis measured in
the form of adichotomy. Therefore, alogistic regresson analyssis most appropriate to
edimate the probability that a home is burglarized given the rdative rewards and risks
involved in the crime. The dependent variable is scored a one when the home has been
burglarized and azero if it has not been burglarized. The estimated mode takes the form:

Prob (burglary) =1/ (1+e™)
where,
Z=Bp + B X1 + Bz X3 +.... + By X,

Table 1 ligs the results of the parameter estimates and the odds ratios of the
multivariate logigtic regression (for a brief explanation of the odds ratio, see Appendix A).
The variables are grouped into two categories: Firs, the Site characteristics the household
can change in the short term without moving from his’her resdence (e.g., security
precautions). Second are those variables that cannot easily be changed. These variables
usudly require achange in resdence (e.g., value of home) to be dtered. Notice that the
burglar from the street can observe the first four site-variables and appear sgnificant.

Thelast three Site variables can only be noticed on closer ingpection of the home
once the decision to enter the home has been made. The coefficients of these three varigbles
areinggnificantly different from zero at the .05 level. Other recent research also reveded
the ineffectiveness of these find three popular means of home security (O’ Shea, 1999). On
the other hand, the first four factors that can be observed from the street while aburglar is
pondering whether or not to enter the house are highly significantly related to whether or not
the home is burglarized.

Locationa and socioeconomic variables that cannot be changed within reason once a
home has been purchased are dl sgnificantly related to whether ahomeis burglarized at the
.05 leve or higher. Thefirg three factors are highly significant at the .001 levd. Thefirst
isthe value of the home. The more expensve the home, the more likdly it isto be
burglarized. Thisis consstent with the ideathat aburglar chooses the home within a
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neighborhood that he bdlieves contains the most vauable items. Houses located on dead-
end stregts are less likely to be burglarized. Thisdso is congstent with findings thet the
more avenues of egress there are to ahome; the more likdly it will be burglarized (Bevis and
Nutter, 1977; Beavon, 1984). Thisistrue also for commercid burglaries (Hakim and
Shachmurove, 1996).

There is some debate whether households containing children are more or less
vulnerable to residentid burglary. On the one hand, it is believed that the more childrenin
the house, the more vulnerable to burglary since the children will have friends over to vist.
The more people who are familiar with the home, especidly in the crime prone years of 15-
24, the more likely one of them would victimizeit. The dternative hypothesisisthat ina
very wedlthy community, loca youth arelesslikely to be engaged in burglary. Therefore,
the more children there are in a household, the less likely the wife is working outside the
home and the more likely someone will be guarding the home during most hours of the day.
Since burgars prefer to avoid occupied homes, then the chance of burglary islower when
there are children in the home (Cohen and Felson, 1979). Our findings for wedlthy
Greenwich support the dternative hypothesis;, the more children there are in a household,
the more hours of the day the house is expected to be occupied, and the less attractive such a
home isto burglars.

Finaly, the last four locationa and socioeconomic factors are significantly
associated with whether or not a house has been burglarized at the .05 level and contain the
hypothesized sign. Single-family homes are more likely to be burglarized than twins,
condas, or gpartments. Thisfinding is expected since single homes are easier targets than
other more dense forms of housing where neighbors can watch and notice a break-in. This
isin contrast to Shover (1996) who found that burglars are more likely to burglarize
multiunit dwellings without access to security. The difference may be that multiunit
sructures in wedthy communities like Greenwich are better secured.

Past research illustrates that houses close to a highway exit, corner houses, houses
bordering on wooded areas or playgrounds, and recently occupied homes are more
vulnerable to burglary than their counterparts (Rengert and WasiIchick, 1985; Shover,
1996). Thesefactors are well established in the literature and our findings are consistent
with these past findings. Therefore, we will not discuss these variables further.



To this point, we have discussed the expected relationship of each independent
vaiableto resdentid burglary and examined each with our datafrom Greenwich. An
dternative gpproach isto create “profiles of factors’ related to the relative security of a
home to determine the characteristics of particularly vulnerable homes compared to the
characteristics of homes less vulnerable to burglary. These bundles of characteristics can be
atered dightly to deter the importance of each factor to the bundle. We begin the andysis
by computing the worse case scenario. Thisisthe profile of factors, which leadsto the
highest probability of burglary. Then, we will subtract out the effect of each factor in turn
by setting its vaue to its mean vaue, beginning with the one that decreases the odds of
burglary the mogt.

Given our bundle of factors, the highest probakility of burglary (.712) iswhen a
house is relatively expendve, is a detached single family home located within a quarter of a
mile of an exit from amgjor thoroughfare. It is not located on a dead-end siret, is a corner
house, and does not have aburglar darm. Further, it is adjacent to awooded area or a
playground, does not contain amotion sensor or timer to turn lights on and off at night, and
does not normally have a car parked in the driveway. A neighbor does not pick up mail and
newspapers when resdents are away from the home. All of these factors are congstent with
the literature to predict a high likelihood of residentia burglary.

The question now is which factor lowers the odds ratio the most if its Satidticd
influence is removed by setting its vaue to its mean value. The odds rétio is defined as
follows: odds= P/ (1-P), where P is the probability of burglary (see Tables 1-4 and the
appendix). For very low incidence rates, the odds ratio is an acceptable estimate of the
relative risk. The factor that most greatly lowers the odds ratio is having a burglar darm
ingaled in the home; afactor under the control of the homeowner & al times. If aburglar
darmisingaled, the oddsratio is reduced from .712 to .578 that is a reduction of .134 (see
Tables2 and 3). Or, the vaue of the odds ratio suggests thet just the existence of darm
diminishes the probakility of burglary by 11.9 percent. Clearly, ingdling aburglar darm
has the largest deterring effect when dl the other factors are favorable to the resdentia
burglar. Thisfinding is congstent with other research that has established the importance of
an darm for home security (Hakim, Rengert and Shachmurove, 1995; O’ Shea, 1999).
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The second most important factor is having a corner house, an uncontrollable factor.
If the effect of this factor isremoved by setting its vaue to the mean, the oddsratio is
reduced from .712 to .607, areduction of .105. Owning acorner houseis only under the
control of the homeowner at the time of purchase. Prospective homebuyers should consider
the added risk of corner homes that increases the odds ratio of residentia burglary by .105.
In other words, just being a corner house raises the probability of burglary by 9.1 percent.
Corner homes require more security precautions to overcome their adverse locationa effect.
Thisfinding aso is congstent with previous ethnographic sudies that determined that
resdentia burglary varies with the location of ahome on ablock (Rengert and WasiIchick,
1985).

The third most important factor is controllable. It is whether neighbors collect mail
and pick up newspapers when the family is not home. When this effect is removed, the odd
ratio drops from .712 to .616, a decrease of .096. Thisfactor istermed a manageria
precaution that any homeowner may adopt to decrease the probability of being burglarized
(Hakim, 1995).

The fourth factor in importance, which is uncontrollgble, is the vaue of the home.
Rdatively expensve homes are more likdly to be burglarized. 1t isimportant to note that
thisfinding may be unique to affluent suburban locdities. Andysis of inner city crime
incidents may produce inverse results (Rengert, 1989). If we remove the effect of the house
vaue by setting it to its mean, the odds retio only drops from .712 to .618, a decrease of
.094. Or, homesvdued at $300 thousand and more are more likely to be victimized than
home valued at |ess than $50 thousand by 8.3 percent, ceteris paribus. Clearly, the vaue of
the home isimportant but not nearly asimportant as the earlier three factors.

The next most important factor is having an automatic time and/or motion detector to
turn exterior lights on and off. When this factor isremoved, the odds ratio drops from .712
t0 .634, adecrease of .078. In other words, if al the other factors are positive in terms of
encouraging a burglar to choose this home, adding time and/or motion detectors has the
effect of dropping the odds ratio of being burglarized by about eight percent.

The next most important factor is the distance of the home from an exit from amgor
thoroughfare connecting Greenwich with New Y ork City and Boston. When the effect of
being within aquarter of amile of these highway interchanges is removed, the oddsratio is
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reduced from .712 to .652, areduction of about six percent. It is advantageous to be located
away from an exit from amgor highway, a consderation of importance when searching for
anew home to purchase.

Having a car in the driveway when no one is home is the next most important factor
reducing the odds ratio from .712 to .659, areduction of about five percent. The remaining
three factorsin Table 1 reduce the odds ratio about four percent each. Oneisareative
reward factor—a detached single family home as opposed to a twin, townhouse, or
apartment.

Increasing any of therisk factors, in particular ingtaling an darm reduces the
probability of burglary by more than the effect of any of the expected burglars reward
factors. A single home or its relative wedth suggest grester loot and are both uncontrolled
by the homeowner in the short run. The effect of any such variablesis significantly lower
than the effect of increasing the presence of security precautions. In smplewords, it is
possible to reduce the probakility of burglary the most by ingdling an darm.

At this point, we can turn the analysis around and ask what combination of factors
leads to the lowest probability of burglary. Indl cases, it isthe reverse of the vauesthat are
related to the highest probability of burglary. When dl the factors take on vaues that
reduce the reward or increase therisk of the burglary, the value of the odds ratio is reduced
from .712 to .001; adecrease of 71 percent. In fact, when all other factorsarein the
direction not favorable to burglars, the change of any one factor does not raise the odds ratio
more than .004 (see Table 4). Thisisvery different from the analyss of the burglary prone
resdences in which al factors reduced the odd ratio by much more than .004. However, the
most important factor in this case is ardative reward factor of whether the homeisa
detached single family home. When al the other factors are likely to encourage the burglar
to pass on a house, a detached single family home as opposed to a twin, townhouse or
gpartment is the strongest attraction raising the odds ratio from .001 to .004. Thisfactor is
beyond the immediate control of the resident.

None of the other factors raise the odd ratio above .002. The next important factors
are associated with the risk of burglarizing a house and are under the control of the
homeowner. Thefirgt iswhether the house contains a burglar darm and the second is

whether a car isnormally parked in the driveway when no oneisa home. However, neither
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of these cases raises the odds ratio of a house being burglarized above .002. In fact, when
we consider relatively secure homes, there appears a greater chance that burglars choose to
target sngle-family homes.

When we congder relatively insecure homes, the most important controllable factor
istheingdlation of aburglar darm. Clearly, the packaging of various security precautions
with the darm reduces remarkably the probability of burglary. Infact, when homesare
relatively safe from burglars, the remova of any one factor haslittle effect on their safety.

6. Summary and Conclusons

Ethnographic research with active residentid burglars as well as psychologicd
ingruments administered indicate that burglars are more concerned with the relive rewards
than the rdaive risks of their undertaking. Our study andyzed these earlier findings with
emphasis on locationd and Site attributes of homes in the affluent suburb of New Y ork City
(Greenwich, Connecticut).

The findings indicate that when homes are relatively secure, the factor, which leads
to the greatest increase in the probability of burglary, isthe type of house. Thisisregarded
as ameasure of rdative reward and is not directly under the control of the homeowner once
ahome has been purchased. Single-family detached homes are more prone to burglary than
twins, townhouses or gpartments in this affluent suburb. However, the increaseisvery
gmdl.

When homes are relatively vulnerable to burglary, aburglar darm is the one factor
that decreases the probability of burglary the most and is within the immediate control of the
homeowner. An darm reduces the probability of burglary in these insecure homes by over
thirteen percent.

The highest probahility of burglary of 0.712 exists when the following
uncontrollable factors exist. The house is expensive, is not located on adead-end street, isa
detached single family corner home located within a quarter of amile of an exit from a
magjor thoroughfare, and is adjacent to woods or a playground. As controllable factors are
concerned, the house does not have an darm nor amation sensor or timer to turn lights on
and off at night, and does not normaly have a car parked in the driveway. To conclude the
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homeowners do not have a neighbor to pick up mail and newspapers when the houseis
vacant. When al these factors reverse, the probability of burglary isreduced to 0.001.

If the homeowner reverses the factors that are in his control, the probability of
burglary is reduced by 50.7 percent. Just having an alarm nearly compensates for al
adverse uncontrollable factors.

Findly, contrast the various risk and reward factors. Burglar darms areavery
important risk factor. Also, areward factor of whether a house is a detached single family
home rather than atwin, townhouse or gpartment is somewhat important if homes are
otherwise secure. Clearly, the rdative vaue of the home which is the most direct indicator
of the relative take contained within the houseis not one of the most important factorsin
ether relatively secure or insecure homes. In other words, the perspective gained from
ethnographic studies of residentid burglars that rewards are more important than risks does
not directly trandate into the types of homes they exploit in the wealthy suburb of
Greenwich, Connecticut. Burglar's reveded activities indicate that indeed risks are their
primary concern in choosing a house to burglarize.
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Table 1. Logistic Regression Results

Site Variables Parameter Estimates OddsRatio
Burglar Alam -1.3563*** 258
Car in Driveway -0.8965* ** 408
Timer and /or Motion -0.7873*** 455
Sensor

Neighbors Collect Mail and -0.7081*** 493
Newspapers

Dog in Household -0.1807 .835
Deadbolt Locks 0.0572 1.059
Radio or Tdevison Timer 0.1459 1.157
L ocation and Parameter Estimates OddsRatio
Socioeconomic Variables

Located on Dead-End Street | -0.5926* * * .553
Vdue of House 0.3137*** 1.369
Children in Household -0.4442* ** .641
Single Family Home 1.4788* 4.388
Borders on Wooden Areaor | 0.3357* 1.399
Payground

Digtance from Highway -0.0278* 973
Exit

Corner House 5271* 1.694
Y ear Moved to Presant -0.0088* .991
House

*p<.05  **p<01  ***p<.001




Table 2; Profiles of Vulnerable Homes

Factor Removed All Factors OddsRatio When Reduction in Odds

From Odds Ratio Included Factor Removed Ratio

1. All Factors 0.712 N/A

Included N/A

2.No Burglar Alaam | 0.712 0.578 0.134

3. A Corner House 0.712 0.607 0.105

4. Neighbors Don't 0.712 0.616

Collect Mall or

Newspapers 0.096

5. Reatively 0.712 0.618

Expensve Home 0.094

6. No Timer or 0.712 0.634

Motion Sensor 0.078

7.Closeto Highway | 0.712 0.652

Exit 0.06

8.NoCarin 0.712 0.659

Driveway 0.053

9. House Borders 0.712 0.672

Wooded Areaor

Payground 0.04

10. Not Locatedon | 0.712 0.673

Dead End Street 0.039

11. Single Family 0.712 0.674

Home 0.038

Table 3: Percent Changesin Probabilities
OddsRatiol | OddsRatio2 | Difference | Probability 1 | Probability 2 | Percent
Changein
Probability

1. 0.712 0.712 0 0.416 0.416 0
2. 0.712 0.578 0.134 0.416 0.366 11.927
3. 0.712 0.607 0.105 0.416 0.378 9.177
4. 0.712 0.616 0.096 0.416 0.381 8.344
5. 0.712 0.618 0.094 0.416 0.382 8.160
6. 0.712 0.634 0.078 0.416 0.388 6.704
7. 0.712 0.652 0.06 0.416 0.395 5.101
8. 0.712 0.659 0.053 0.416 0.397 4.487
0. 0.712 0.672 0.04 0.416 0.402 3.360
10. 0.712 0.673 0.039 0.416 0.402 3.274
11. 0.712 0.674 0.038 0.416 0.403 3.188
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Table 4: Profiles of Less Vulnerable Homes

Factor Removed All Factors OddsRatio When Reduction in Odds
From Odds Ratio Considered Factor Removed Ratio
All FactorsIndicate | 0.001 N/A N/A
a Secure Home

Twin, Townhouse 0.001 0.004 0.003
or Apartment

Burglar Alam 0.001 0.002 0.001
Car in Driveway 0.001 0.002 0.001
Rdativdy 0.001 0.001 0.000
Inexpensve Home

Timer and/or 0.001 0.001 0.000
Motion Sensor

Located onaDead- | 0.001 0.001 0.000
end Street

Neighbors Collect 0.001 0.001 0.000
Mail and

Newspapers

DoesNot Border on | 0.001 0.001 0.000
Wooded Area Or

Payground

Digtant Location 0.001 0.001 0.000
From Highway Exit

Not a Corner House | 0.001 0.001 0.000
on the Block




Appendix A: The Odds Retio

Suppose that we want to determine if people with a corner house are more likely to
have had their house burglarized. One experimenta design used to answer thisquestion is
caled a case-control design. Asthe name implies, one starts with cases where houses have
been burglarized. Then pick a control, which are houses that have not been victimized. The
houses of the cases and controls are then classified as being on a corner or a non-corner
house. To demondtrate, the data below provides a hypothetical example that exhibits some
features of a case-control study:

OUTCOME
Case Control
Yes 50 20 70
Corner House
No 100 130 230
150 150

Ingpection of the above table shows a higher percentage of Cases being corner
houses than Controls. The odds of a Case being a corner house is 50/100. The odds of a
Control being a corner houseis 20/130. Therefore, the odds retio is given by:

50/100 5

20/130 155
The Odds Ratio is defined as Odds = P/ (1-P) where P is the probability. Solving for P, we

get: P=0Odds/ (1+Odds). For example, based on Table 1, the oddsratio for having a
burglar darmis0.258. Thus, Pisequd to 0.205, snce 0.258 = P/ (1-P).
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