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Abstract 

It has been repeatedly shown that there are temporal and spatial concentrations of 

crime. Various research indicates that a motivated offender has a greater chance of 

committing a crime near his or her home base, and may also travel to familiar places 

where more potential targets exist. Thus, the areas where motivated offenders live and 

spend time, or pass by frequently in their daily activities will tend to have more 

occurrences of criminal events influencing patterns in crime. 

Traditionally, it has been thought that spatial patterns of crime are more related to 

stranger-to-stranger property and / or violent crimes than crimes occurring between 

known-to-known people. In this research, it is argued that patterns of crime exist whether 

it is crime occurring between stranger-to-stranger or known-to-known. Therefore, the 

purpose of this research was to examine whether spatial concentrations of crime exist in 

two types of crime: robbery and spousal assault. 

The present research explored spatial patterns of spousal assault and robbery by 

mapping out the Vancouver Police Department's data of calls for service in selected 

years between 1989 and 2000 utilizing Geographic Information Systems (GIs). It was 

found that in both crimes, spatial patterns exist and these patterns were stable during the 

observed time periods. By examining repeat victimization of locations, it was supported 

that repeatedly victimized locations disproportionately contribute to both spatial crime 

patterns and crime rates. As a last step, Location Quotients of Crime (LQC) were 

calculated for both crimes to assess the relative risks and centres of both crimes. As 



expected from the theoretical frame of environmental criminology, spatial patterns of 

robbery and spousal assault were different. 

As this research demonstrates, analyses utilizing GIs can offer useful 

information regarding crime hot spots and the extent of crime concentration in a given 

geographical area. In the future, findings from such research need to be employed in an 

effort to improve crime prevention, detection, and forecasting. 
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Chapter One: 
Introduction 

Repeat Victimization and Crime Prevention 

In the history of criminology, there have been several different philosophies 

underlying criminal justice systems, ranging from demonic possession to therapeutic and 

from retributive to restorative (Einstadter & Henry, 1995). The witch-hunt made sense 

within a social context that accepted a belief in demonology; biological theories that 

began with Lombroso achieved their prominence because biology, particularly 

Darwinism, was seen as the most fashionable science of the time (Ibid). The forced 

sterilization of the so-called feeble minded and the untreatable in the early 2oth century 

was embraced because the idea of genetic inheritance was accepted as well (Lilly et al., 

2002; Einstadter & Henry, 1995). 

Throughout human history, there have been many theories attempting to explain 

why crimes occur. This reflects the human desire to understand the forces behind the 

commission of crime. Based on implicit and explicit assumptions that the causation or 

causations of crime need to be understood and explained to deal with them, it was hoped 

that such theories would guide us regarding how the occurrence of criminal events can be 

best addressed (Lilly et al., 2002). One way to interpret the meaning of best is to reduce 

or prevent crime by attacking the causes or factors facilitating crime. Such concern for 

reducing crime has always been accompanied by concerns for public safety in human 



history (Lab, 1997). Recently, such concern has been termed crime prevention which 

came to denote "a set of ideas for combating crime" (Lab, 1997: 15). 

With the growth of the scientific study of crime, the criminal justice system has 

incorporated more prevention oriented responses to crime rather than employing simple 

responses such as retribution (Lab, 1997). One of the crime prevention techniques, 

secondary crime prevention,1 focuses on individuals and places with a high probability of 

deviance (Ibid). In secondary crime prevention, the already existing factors fostering 

deviant behaviour are the focus of interest. Therefore, an accurate identification and 

prediction of future criminal offences, whether based on individuals or places, is pertinent 

in secondary crime prevention techniques (Ibid). Yet when identifying individuals at risk 

of offending and when predicting theirfuture possible offending behaviours there should 

be concern for the level of accuracy and relevant moral i s s ~ e s . ~  Many may feel 

uncomfortable with the idea of predicting certain individuals as criminals when those 

particular individuals have not committed any criminal offences yet; and when many of 

them may never commit a crime. And it may not be possible to predict with high 

accuracy whether certain individuals may or may not take up a certain course of action 

due to the complex nature of the human world. Unlike making predictions about 

individuals, making predictions on places does not usually bring out a moral dilemma or 

self-fulfilling prophecy. Fortunately, places and buildings do not have emotions. 

Therefore, when predicting future criminal offences, shifting the focus from individuals 

' There are mainly three approaches to crime prevention techniques developed by Brantingham & Faust in 
1976 in Lab (2000). They are primary, secondary and tertiary prevention techniques. For detailed 
explanation and discussion of these models, refer to Lab (2000). 

More comprehensive discussions of the moral and ethical issues surrounding the prediction of 
dangerousness are found in Mathieson (1998) and Pratt (1997) among others. 



to places would resolve the moral issues related to identification and prediction offiture 

offences based on individuals. 

The higher concentration of crime amongst places than amongst repeat or habitual 

offenders is another reason that the prediction of future crime should be based on 

criminal places rather than criminal persons. For example, Sherman (1995) compares the 

result of his 1986 calls to the police in Minneapolis with the highly regarded research by 

Wolfgang and his colleagues on a 1945 Philadelphia cohort. Wolfgang and his colleagues 

found that 18 per cent of the individuals were responsible for over 50 per cent of the total 

arrests while Sherman found that three per cent of places produced 50 per cent of calls to 

the police. 

Time and again, empirical research has echoed the same conclusion; there is a 

high concentration of victimization in a few places, and this clustering exists especially in 

crime hot spots (Fanell& Sousa, 2001). Depending on a level of interest, the clustering 

of crime can be distinguished in terms of repeat victims or crime hot spots (Pease, 1998). 

A crime hot spot is defined as a small geographical area where crime is highly 

predictable for at least one year (Farrell& Sousa, 2001, Lab, 2000). 

In fact, the observation of clustering in criminal events and criminal residences is 

not new. For over a century, the close proximity of criminals' residences and criminal 

occurrence has been observed and such clustering has remained relatively persistent till 

the present day (Eck & Weisburd, 1995; Rhodes & Conly, 1991; Brantingham & 

Brantingham, 1991b & 1984). European and North American cities in the 19 '~  century 

demonstrated that clusters of poor neighbourhoods and criminal opportunities were 

closely located to each other. 



Considering the identifiable socio-demographic characteristics in age, sex, 

economic status, and ethnicity of offenders, it is not surprising to find that criminal 

residences are frequently clustered together in space (Brantingham & Brantingham, 

1991b). In fact, both criminal behaviour and victimization "are strongly associated with 

lower socio-economic status" (Brantingham & Brantingham, 1993: 8) and there are large 

differences in likelihood of becoming a victim of crime (i.e. robbery) across different 

social groups (Miethe & McCorkle, 2001). 

It has been in only the last two to three decades that the implications and 

importance of repeat victimization on small numbers of targets, causing substantial 

differences in crime rates, have been recognized in criminological theory and public 

policy research areas (Branca, 2001; The Scottish Office, 2001; Farrell & Pease, 2001; 

Farrell & Sousa, 2001; Shaw & Pease, 1999; Eck, 1997; Farrell et al., 1995; Brantingham 

& Brantingham, 1993). Even in crime hot spots, only about 20 per cent of people suffer 

personal crime, and about 30 per cent suffer property or vehicle crime (Shaw & Pease, 

1999). In the commercial sector, the concentration of victimization is even higher than 

those of persons and households. Depending on the business type, three to eight per cent 

of premises suffer 59 to 63 per cent of crime. In Scotland, about 10 per cent of premises 

suffer 66 per cent of crime, and 5 per cent suffer 54 per cent of crime (Burrows et al., 

1999). In the United States, it is estimated that 10 per cent of victims experience 40 per 

cent of total victimization, and 10 per cent of places are sites for 60 per cent of crime 

(Eck, 1997). Thus, the high crime rates in crime hot spots are due to the higher repeat 

victimization rates and not due to the widespread victimizations in the area (Farrell& 

Pease, 2001; Pease, 1998; Skogan, 1997; Farrell et al., 1995). In other words, crime hot 



spots are areas where repeat victimization rates are the highest. This means that the 

prevalence-the chance of becoming a victim-is lower in crime hot spots than if crime 

were to be randomly distributed (Tseloni et al., 2002). 

Crime is not only spatially concentrated but also temporally concentrated as well 

depending on seasons, weekdays, and times of day. From Uniform Crime Report data 

analysis, Miethe & McCorkle (2001) found that robberies are less likely to occur in the 

spring. The majority of street muggings happen during daytime hours, and the most 

popular days for robbery are Thursdays and Fridays (Desroches, 2002; Gabor et al., 

1987). Even in family violence, there is temporal concentration in its occurrence. The 

research shows that most family violence occurs between 9 pm and 3 am (Sacco & 

Kennedy, 2002). 

Backed by the empirical research findings in the 1980s that crime is 

disproportionately concentrated in a few locations, interest in repeat victimization and hot 

spots in policing and controlling crime has experienced a renewed growth (Farrell& 

Sousa, 2001). This has also brought a shift of primary focus in crime prevention from 

larger units such as community and neighbourhood to smaller units such as specific 

places, that is, crime hot spots (Tseloni & Pease, 2003; Tseloni et al., 2002; Branca, 

2001; Ratcliffe & McCullagh, 2001; Lab, 1997; Farrell et al., 1995; Eck & Weisburd, 

1995). 

In thinking about prevention and detection of crime, there are at least three 

reasons why accurate and prompt identification of repeat victims and crime hot spots 

should be performed, and that information be utilized in crime control strategies and 

policy. Firstly, repeat victims are clustered in places, and this clustering is relatively 



stable over time (Eck, 1997). If a spatial concentration of crime is only temporary or 

sporadic, or if an area appears to be a high crime area due to the random nature of crime 

since crime is not usually committed with fixed schedules, then location-based strategies 

are likely to fail in curbing crime rates (Anselin et al., 2000; Spelman, 1995). Fortunately 

for criminologists and those who are interested in preventing crime based on spatial 

patterns, analyses show that concentrations of crime remain fairly stable over time. Thus, 

for successful crime prevention, identifying hot spots and the factors promoting such 

persistent differences in crime rates among locations will be important. 

Secondly, research has shown that revictimization tends to occur quickly; from 40 

per cent to 80 per cent taking place within one month to eight weeks following the 

previous victimization (Ratcliffe & McCullagh, 2001; Burrows et al., 1999). Research in 

various countries has repeatedly shown that as the number of prior victimizations 

increases, the probability of further victimization of both personal and property crimes 

increases as well. (Tseloni & Pease, 2003; The Scottish Office, 2001; Shaw & Pease, 

1999; Pease, 1998; Eck, 1997; Farrell et al., 1995). Therefore, an incident of 

victimization has predictive power regarding both where and when future crimes will 

likely occur at the level of individuals and areas (Tseloni et al., 2002; Farrelldz Pease, 

2001; Pease, 1998). This means that crime prevention and control resources can be both 

spatially and temporally deployed depending on future victimization risks (Tseloni & 

Pease, 2003; The Scottish Office, 2001; Shaw & Pease, 1999; Pease, 1998; Chenery et 

al., 1997; Farrell et al., 1995). 

Thirdly, since most offenders commit offences closer to their homes, identifying 

repeat victims will automatically bring the offenders to the attention of the police 



(Branca, 2001; Farrell & Sousa, 2001). Research has shown time after time that only a 

small proportion of individuals continue to offend, becoming habitual offenders 

(Brantingharn & Brantingham, 1993). These habitual offenders are responsible for a 

disproportionate number of the most serious crimes (Desroches, 2002). Eck (1997) 

estimates that about 10 per cent of offenders are responsible for more than 50 per cent of 

crimes. Self-report on robbery by inmates in California, Michigan, and Texas shows that 

while 50 per cent of inmates committed less than four robberies per year, about 10 per 

cent of inmates reported committing more than 70 robberies per year (Blumstein & 

Cohen, 1987). It is also hypothesized that the high crime area over an extended time 

period may correspond to the small percentage of habitual offenders committing a large 

number of criminal offences (Anselin et al., 2000). 

Recently, an effort to find a link between habitual offenders and repeat 

victimizations has begun (Clarke & Eck, 2003; Farrell et al., 1995). If most prolific 

offenders are largely responsible for serious crime and repeat victimization, arresting the 

prolific offenders will have more impact in decreasing crime rates. Clearly, it is only 

logical to apply more resources where many crimes occur rather than on places where 

fewer crimes occur (Greater Manchester Police, 2001). 

Benefits of Utilizing Geographic Information Systems 

With a growing recognition of localized spatial patterns of crime, many 

criminologists have recognized the importance of places in understanding how offenders 

and targets are brought together in time and space (Eck & Weisburd, 1995: 20; 

Brantingham & Brantingham, 199 1c & 1993). 



As discussed above, the benefits of successfully identifying repeat victims and 

crime hot spots are widely recognized, but the process of accurately identifying them may 

not be straightforward (Ratcliffe & McCullagh, 2001). In examining an observed spatial 

pattern, it is important to discern whether the observed pattern is spurious or real (Anselin 

et al., 2000). Therefore, the impact of place on crime rates needs to be isolated to 

examine any possible relationships between place and crime. 

In the 1990s, there were improvements and growth achieved in spatial pattern 

analyses utilizing Geographic Information Systems (GIs) that allow flexible mapping and 

spatial analyses with various analytical tools (Anselin et al., 2000; Harries, 1999). With 

the improvements, GIs and their techniques became crucial in measuring and 

representing the geographic properties and spatial relationships of data (Anselin et al., 

2000). Considering the many possible benefits of utilizing GIs, it is not surprising to see 

an increased appreciation of the value and potential utility of GIs in spatial data analyses, 

and many government agencies, especially the police in Britain and the United States, 

investing in GIs for more effective policing (Osborne & Wernicke, 2003; Harries, 1999). 

GIs offers at least four benefits over other traditional methods such as listing 

addresses of criminal events. First, once the spatial and temporal aspects of crime are 

mapped out, GIs can be employed as an improved method in identifying repeat victims, 

crime hot spots, and other spatial patterns that might be inconceivable or confusing from 

a mere list of crimes by bringing diverse pieces of information together (Gorr & 

Olligschlaeger, 2002; Ratcliffe & McCullagh, 2001; Harries, 1999; Maltz et al., 1990). 

With hundreds or even thousands of street names in any given city, discerning patterns 

from a list of addresses may be confusing if not impossible (Harries, 1999). Utilizing GIs, 



crime patterns such as hot or cold spots can be indicated by clusters or lack of clusters of 

point data, density maps, and various statistical tests (Osborne & Wernicke, 2003). 

Second, once crime is mapped out, the user has flexibility in selecting what kind 

of crime will be displayed on a map in what manner incorporating various analytical tools 

(Harries, 1999; Maltz et al., 1990). Additional information about crime can be easily 

added to crime data analyses in GIs. For example, not only the times, locations, and 

types of offences but also demographics of the areas and offenders can be incorporated in 

data analyses. With prompt and accurate crime pattern analyses, crime forecasting and 

prevention can be achieved as well; police administrators and officials can take one step 

closer to a proactive management and deployment of resources. 

Third, the relationship of geography such as a street network and crime on a map 

can be readily identified using maps rather than from the names of locations (Maltz et al., 

1990). For example, any possible impacts of bus routes, rapid transit stations, main traffic 

arteries and other establishments on crime are much easier to see on a map. 

Fourthly, GIs allows flexible spatial aggregation at various levels such as census 

tract or enumeration area. This can lead to facilitating place-based spatial patterns 

analyses of crime (Anselin et al., 2000). Once crime is mapped out, using fixed 

boundaries, the crime counts can be standardized with denominators such as population 

or dwelling units. Such aggregation and standardization would allow comparison with 

neighbouring areas and would be useful in trend analysis as well (Osborne & Wernicke, 

2003). 



The disproportionate clustering of crime on a few victims within a few 

geographically small hot spots means that a substantial reduction in crime rates can be 

achieved by preventing future repetition of crime in those small areas (Gorr & 

Olligschlaeger, 2002; Farrell & Pease, 2001). By simply focusing on the unique 

characteristics of crime hot spots, it has been proposed that perhaps 50 per cent of calls to 

the police from the most dangerous locations can be reduced (Spelman, 1995). 

According to Farrell & Pease (2001; 227) in England and Wales, "repeat 

victimization has entered the mainstream of crime prevention discourse." Combined with 

a desire to make policing and crime control more efficient, the importance of preventing 

repeat victimization has at last been recognized (Farrell & Sousa, 2001). Crime reduction 

research and programs that aimed at thwarting repeat victimizations not only have shown 

a positive impact in decreasing all types of crime but also have been shown to give 

reassurance to victims that police are determined to stop further victimization (The 

Scottish Office, 2001). Strategies that concentrate on repeat victims fuse crime 

prevention, detection, and victim support together, thereby improving the quality of life 

in the area in general (Tseloni & Pease, 2003; Shaw & Pease, 1999; Pease, 1998). 

Therefore, it is of policy interest, in curbing crime, to examine and identify factors that 

will aid in predicting repeat victimization (Tseloni et al., 2002). 

The present research is structured in a way to demonstrate that crime is spatially 

clustered in Vancouver whether it is crime occurring stranger-to-stranger (robbery) or 

known-to-known (spousal assault). Although the dynamics leading up to the committal of 

the two types of crimes may well be different, almost every crime will display spatial 

patterns. In the following chapter, characteristics of robbery, an example of stranger-to- 



stranger crime, are examined. Additionally, characteristics of spousal assault are explored 

as an example of crime occurring between known people. Following this, environmental 

criminology and concepts related to target selection are discussed. Chapter Three 

contains explanations of the data analyzed and statistical tests carried out to explore 

spatial patterns. In Chapter Four, the results of various spatial pattern analyses are 
I 

presented and discussed. Chapter Five concludes this research by drawing conclusions 

and suggesting implications for crime prevention. 



Chapter 2: 
Crimes At Hand 

Characteristics of Robbery 

Robbery is a combination of violence and property crime defined as an offence 

where "violence or the threat of violence against a victim with the intent to steal" from 

him or her is used (Ministry of Attorney General, 2000).~ In BC in 1998, robbery 

accounted for one per cent of total criminal offences, and represented 11 per cent of all 

reported violent crime (Ibid). Compared to other violent offences, a robbery is more 

likely to occur in an unexpected and physically threatening manner, involving weapons 

(Desroches, 2002; Miethe & McCorkle, 2001; Wright & Decker, 1997; Conklin, 1972). 

According to Wright and Decker (1997) more than 10 per cent of all homicides in 

the US result in a context of robbery. Due to its relatively common occurrence compared 

with other violent crimes such as homicide and sexual assault, robbery instils fear in 

urban residents and is thought to be "a common feature of the urban landscape" (Ibid: 7). 

The public perceives an increase in robbery rate as a threat to life, private 

property, and sense of security (Desroches, 2002). In an attempt to avoid being a victim 

of robbery, urban residents may change or restrict their activities, undermining the quality 

of life and freedom (Desroches, 2002; Miethe & McCorkle, 2001; Felson et al., 2000; 

Ministry of Attorney General, 2000; Wright & Decker, 1997; Gabor et al., 1987; 

For a complete description of the offences, refer to Criminal Code of Canada, section 343. 



Conklin, 1972). Because of these possibly far-reaching effects beyond the actual victims, 

robbery can be called "the bell weather" (Conklin, 1972: 3) or "a public barometer by 

which levels of crime are measured" (Gill, 2000: 2). 

Although robbers are commonly thought to be professionals acting with detailed 

planning, research on robbery does not support an image of professionals or offenders 

specializing in robbery (Desroches, 2002; Gill, 2000; Wright & Decker, 1997; Gabor et 

al., 1987; Conklin, 1972). In fact, research shows that very few robbers engage in any 

kind of detailed planning. Feeney (in Desroches, 2002) found that fewer than five per 

cent of 113 robbers had some kind of detailed plans. For many robbers, planning 

"amounted to no more than trying to identify an easy target" (Gill, 2000: 42). In fact, 

even in bank robberies that are relatively more planned, 86 per cent of the bank robbers 

did not even inspect their target before the execution of their offences (Desroches, 2002). 

Visiting the premises or observing the surrounding area just prior to their offences was 

most common precautions taken (Gill, 2000; Gabor et al., 1987). 

There are mainly four possible reasons why most robbers engage in little planning 

when committing robbery. First, robbers most often find suitable targets within the areas 

where they are familiar, i.e. awareness spaces4 where they spend most of their time in 

their normal everyday routine. Since many robbers commit their offences close to their 

home, many of them have visited their targets before the commission of robbery usually 

for legitimate reasons (Gill, 2000). Due to the familiarities with the areas and to the 

victims of the intending offenders, the majority of the robbers did not feel a need to plan 

their offence (Gill, 2000; Wright & Decker, 1997; Gabor et al., 1986; Conklin, 1972). 

Awareness space is defined on page 23. 



In the same vein, robbers spend most of their time "in and around their own high- 

crime neighbourhoods" where there is an abundance of suitable targets (Wright & 

Decker, 1997: 90). Some robbers are "always looking for targets" and they did not see 

this as planning but interpreted this as an on-going normal daily activity (Gill, 2000: 36). 

In the course of normal daily activity, research shows, if or when offenders notice an 

attractive criminal opportunity, they take advantage of it (Eck & Weisburd, 1995; 

Cromwell et al., 2003). In this case, there is no need to plan their offence. Apparently, for 

some robbers it is easy to spot an attractive target. Some even claim that they do not have 

to look for a target because it presents itself to them. 

Second, robbery is essentially an easy crime to carry out. There is no special 

training or knowledge, nor is the investment of time or resources required in committing 

a robbery. Not only that, robbery usually takes less than one minute to complete. Due to 

company policies instructing their employees not to resist, the robbers expect very little 

resistance from the victims especially in cases of commercial robberies. Therefore, most 

robbers, including bank robbers, do not have sophisticated plans in preparation for victim 

resistance (Desroches, 2002). In fact, offenders who opt for robbery over other traditional 

crimes such as burglary, shoplifting, and fraud primarily mention the ease of crime as one 

of the reasons for their preference (Desroches, 2002; Miethe & McCorkle, 2001; Felson 

et al., 2000; Gill, 2000; Jacobs, 2000; Gabor et al., 1987; Conklin, 1972). 

Third, not only is a robbery easy to accomplish but it also provides immediate 

rewards, usually in cash. Consequently, robbers most often do not need to convert stolen 

goods into cash, therefore, minimizing the time spent on crime related activities 

(Desroches, 2002). 



Fourth, since most robberies are committed by strangers, approximately two 

thirds of total robberies remain unsolved (Shover & Honaker, 2003; Gill, 2000; Ministry 

of Attorney General, 2000; Gabor et al., 1987; Conklin, 1972). Consequently, robbers 

believe that there is little chance of apprehension due to the stranger-to-stranger nature of 

the crime (Wright & Decker, 1997). Robbers usually believe that they have an unlimited 

supply of potential targets (Miethe & McCorkle, 2001; Jacobs, 2000; Gabor et al., 1987; 

Conklin, 1972). They believe that they can target law-abiding citizens, fellow criminals, 

drug dealers, and/or various business premises with relatively low risk of getting arrested. 

Due to the above mentioned reasons, robbers do not feel compelled to plan a robbery for 

successful execution. 

In making a decision to offend, offenders mainly consider readily available cues 

obtained or learned from experiences of their own and other offenders' (Cromwell et al., 

2003; Wright & Decker, 1997). In making their decision, offenders usually look for a 

satisfactory target rather than optimal ones, therefore they "settle for the first, rather than 

the best, target available to them" (Wright & Decker, 1997: 94). As a result, the robbers 

base their target choice on accessibility, vulnerability, and convenience rather than an 

expected large reward (Conklin, 1972). This means that the offenders select the most 

vulnerable or convenient targets that are more likely to be in or around their own 

neighbourhood (Cromwell et al., 2003). Research supports the claim that the target 

selection is often based on the chance event of spotting an easy target in their normal 

routine activities (Hochstetler & Copes, 2003; Desroches, 2002; Gill, 2000; Brantingham 

& Brantingham, 1997; Gabor et al., 1987). 



The concentration of robbery victimization is particularly striking. According to 

Gill and Matthews in Farrell et al. (1995), one third of robbers had victimized the same 

premises more than once. About 19 per cent of robbers interviewed by Gill (2000) 

reported returning to their previous targets, and additional 18.5 per cent of interviewees 

had targeted premises that had been robbed by others. 

Research shows that most prolific offenders (Tseloni & Pease, 2003; Desroches, 

2002; Shaw & Pease, 1999; Pease, 1998) or professional offenders (Gill, 2000) are more 

likely to victimize the same target repeatedly following a successful completion of an 

offence. According to Desroches (2002), upon successful completion of a robbery, 

robbers tend to repeat their crime, typically employing the same modus operandi until 

they get caught. Some offenders are so used to offending, surprisingly, they did not even 

know the reasons why they had chosen their targets. 

There are two possible explanations for repeat victimizations: boost and flag 

effects. According to Pease (1998), positive prior offending experiences encourage or 

boost further victimization of the same target. For example, offenders mention 

susceptibility of the target, poor security systems, knowledge of the premises, and 

knowledge of items that will be available as the reasons for their return to their previous 

targets (Gill, 2000; Shaw & Pease, 1999; Farrell et al., 1995). It is also possible that if 

one offender finds a target attractive, other offenders will find the same target attractive 

"due to the same kind of cues that they perceive" (Farrell et al., 1995). These are known 

as flag effects; they are so attractive that they wave a flag for motivated offenders. 

In conclusion, robbery carries a low risk of official sanction, little chance of 

victim resistance, and no need to find a fence to sell the stolen goods. Consequently, the 



attractive targets within offender's awareness space will have an increased risk of being 

victimized. Robbers tend to be poor, uneducated, lack occupational skills, and often have 

substance abuse problems (Jacobs, 2000; Gabor et al., 1987). With the expected and 

observed congregation of criminal residences due to identifiable socio-demographic 

characteristics, there will be an increased chance of repeat victimization occurrence in 

given areas where many robbers live, work and spend their time. 

Characteristics of Domestic Violence 

Despite its violent, even deadly nature, violence against women by men in 

intimate relationships was, for a long time, considered a private issue that did not call for 

criminal sanctions (British Columbia Ministry of Attorney General, 1999).' The lack of 

understanding regarding the complex dynamics about spousal assault had secondary 

victimization consequences for women; a woman was often blamed if she was 

intoxicated when the violence against her was committed, if she stayed in a violent 

relationship, or if she did not testify to convict the perpetrator (Sacco & Kennedy, 2002: 

British Columbia Ministry of Attorney General, 1999). 

Beginning with the social movement in the 1970s in Canada when spousal 

violence was first recognized as a social issue, there has been a growing awareness and 

support in recognizing spousal assault as a serious criminal offence (The British 

Columbia Task Force on Family Violence, 1992). Although there is no specific spousal 

This is not to say that men are immune from experiencing violence at the hands of their female or male 
partner. Yet there are differences between female violence and male violence in intimate relationships. 
According to the General Social Survey in 1999,48 per cent of abused women and 17 per cent of abused 
men used social services but women tend to use all types of social services more often than men (Bunge, 
2000a). This probably not only reflects a lack of availability of social services for abused men but also the 
seriousness of violence that women tend to suffer at the hands of their partner compared to men. An 
extensive discussion of such differences is beyond the scope of the present research. 



assault offence in the Criminal Code, spousal violence is now recognized as a criminal 

offence and a public health issue, and this recognition is growing world wide 

(McQuestion, 2003). 

The growing concern and awareness regarding spousal assault, and the efforts to 

reduce its occurrence at the general public and various organizational levels are reflected 

in several policies and legislation (British Columbia Ministry of Attorney General, 1999; 

Bunge, 2000a). Beginning with the 1983 policy, a series of policies enhanced police 

ability to arrest and recommend charges in violence against women cases. For instance, 

the Wife Assault Policy in 1984 was launched to deal more effectively with spousal 

violence. Since then, the Wife Assault Policy was renamed the Violence Against Women 

in Relationships (VAWIR) policy in 1993. The VAWZR policy emphasizes the criminal 

nature of violence in intimate relationships and stresses protecting victims, usually 

women and children. This policy has shifted the responsibility of laying charges against 

the offender from the victim to the criminal justice officials. Currently, the policy covers 

spousal assaults against both sexes including same sex couples and include physical or 

sexual assault or threat of such assault, resulting from previous or ongoing intimate 

relationships; both marriages and common-law relationships (British Columbia Ministry 

of Attorney General, 1999). 

Despite the various efforts made to decrease spousal violence, the reporting rate 

of spousal assault seems to be low. According to the 1993 Violence Against Women 

Survey (VAWS), only 29 per cent of cases were reported to police. The 1999 General 

Social Survey (GSS) found that only 37 per cent of violence involving female victims 

was reported (Bunge, 2000a). Considering that the majority of people who reported to 



police (93 per cent of women who reported and 79 per cent of men) did so because they 

wanted to stop the violence, it can be hypothesized that more serious spousal violence has 

a higher probability of being reported (Bunge, 2000a). 

The GSS showed that women who are younger and / or in common-law 

relationships are at higher risk. Research in the United States and Colombia found that 

poverty and low education were positively correlated with spousal violence. However, in 

Canada, the GSS found that intimate violence occurs at all income and education levels 

(Bunge, 2000a). Therefore, it is possible that certain income level victims are more likely 

to resort to contacting the police for assistance, possibly because of lack of alternative 

resources or lack of knowledge that social assistance is available, thereby driving the 

reporting rates in certain areas higher. 

In Canada in 1999, about 18 per cent of all violent offences reported to police 

were spousal assaults (Bunge, 2000a). About 90 per cent of spousal assault victims are 

women and they are more likely to suffer severe and / or repeated violence than men 

(Ibid). Generally, about 75 per cent of spousal homicide victims are women (Locke, 

2000: British Columbia Ministry of Attorney General, 1999). In 1990,62 per cent of 

murdered women were killed by their spouse (The British Columbia Task Force on 

Family Violence, 1992). The 1993 Violence Against Women Survey (VAWS) indicated 

that 29 per cent of currently or previously married or in common-law relationship women 

have been assaulted by their partner (Ibid). Among the women who reported 

experiencing violence at the hands of their partners, 38 per cent of women feared for their 

lives (Bunge, 2000a). 



As mentioned above, to be categorized as a spousal assault, the victim and the 

offender have to be or have been in an intimate relationship which brings an implicit 

assumption that interpersonal and situational factors play a greater role in the occurrence 

of violence than other external or ecological factors such as neighbourhood effects 

(Miles-Doan, 1998). This assumption has resulted in most of the spousal violence 

research over the past 30 years being focused either on macro level correlates such as 

gender inequality and "societal norms approving marital aggression" or micro level 

correlates such as sociodemographic and psychological characteristics while ignoring the 

role of socioenvironmental or ecological factors (Cunradi et al., 2000; 298). Thus, the 

question of whether spousal violence is spatially concentrated, and, if so, what its 

theoretical and policy implications are have been rarely explored. Only recently, has there 

been some attention paid to contextual influences on spousal assault. 

The first contextual study using a national probability sample of married couples 

in the United States was carried out by Cunradi et al. (2002). Cunradi and her colleagues 

found that at the census tract level, neighbourhood poverty was positively correlated with 

spousal assault even after controlling for individual and household-level factors, although 

the strength of the associations varied across racial groups. Miles-Doan (1998) compared 

census tracts within Duval County, Florida, using murder, sex offences, and aggravated 

assaults reported to police in 1995 and found that poor neighbourhoods had dramatically 

higher rates of spousal assault than non-impoverished areas. McQuestion (2003) also 

found a spatial concentration of physical and sexual assaults of women by men in 



intimate relationships in Colombia. The association with neighbourhood effects was 

stronger in physical assault cases than in coerced sex cases.6 

The ecological finding that spousal assault is spatially clustered and this 

clustering is persistent even when other factors are controlled (McQuestion, 2003), given 

the considerable evidence that low socioeconomic individual and household factors are 

correlated with spousal assault, will enhance our understanding about spousal assault and 

possibly bring effective prevention and social assistance resource deployment (Cunradi et 

al., 2000). If socio-environmental factors are found to have a high association with 

spousal assault, this has an important implication for preventing domestic violence (Ibid). 

Perhaps the focus of research on spousal assault should be what kind of neighbourhood 

they live in as well as what kind of people are involved. It is possible that common 

problems in poor neighbourhoods may lead to a higher spousal assault rate. Additionally, 

social assistance resources and programs for battered women and men can be located 

within such areas, not because spousal assault does not occur in rich neighbourhoods but 

because such resources can be more useful in poor neighbourhoods. 

Environmental Criminology and Patterns of Crimes 

Environmental criminology developed by Brantingham and Brantingham (1991) 

in conjunction with Cohen and Felson's routine activities theory (Cohen & Felson, 1979) 

offers a useful perspective in understanding crime patterns and offenders' target selection 

As McQuestion (2002) points out, a survey's outcome can be affected by the subjects' (correct or 
incorrect) recall and willingness to report. Related to the willingness to report by the interviewed subjects, 
there are two alternatives in interpreting the findings of this study. Firstly, it is possible that women may be 
reluctant to discuss their sexual assault victimization experience at the hands of their husbands than 
physical abuse. Secondly, women may not perceive the forced sexual activities by their partner as criminal, 
possibly influencing the reported rate of prevalence of sexual assault. 



processes. In environmental criminology, to fully understand crime, one must synthesize 

complex historical, situational, and environmental backcloth in analyses. Brantingham 

and Brantingham define 'environmental backcloth' as "an ever changing but 

comprehensible set of events, perceived sites, cognitive templates and schemata" (1995: 

13 1) or "the uncountable elements that surround and are part of an individual" that may 

influence both criminal and non-criminal behaviour (1993: 6) .  

Research in environmental criminology has focused on "the relationships between 

crime, place" and how "individuals and organizations are influenced by spatial factors" 

(Yarwood, 2001 : 203). Environmental criminology has been an enduring theme in 

analyzing spatial and temporal patterns in crime and has contributed to identifying crime 

risk areas and developing geographically based crime prevention measures (Ibid). 

In studying criminal events, environmental criminologists mainly focus on three 

dimensions of criminal events in studying crime pattern. First, environmental 

criminologists analyze the built environments. Environmental criminologists ask where 

and when crimes occur and recognize the importance of places (Brantingham & 

Brantingham, 1991a & b). 

Second, environmental criminologists recognize the importance of routine 

movements of offenders and victims that bring the offender and target together in time 

and space. For example, most robbery victims (about 80 per cent) are victimized in the 

places where they spend most of their time (Conklin, 1972). For spousal assault, 88 per 

cent occur in homes where both perpetrators and victims spend time together (Bunge, 



2000a).~ Therefore, both the offenders' and victims' routine movements are important in 

analyzing crime. 

Third, environmental criminologists recognize the importance of the target 

selection processes of offenders. By researching target selection processes, environmental 

criminologists try to identify and understand factors influencing the selection of crime 

area. Within chosen areas, they also research the environmental cues leading to the 

elevated risk of victimization. Such research can identify risk areas, and has contributed 

to modifying built environment to reduce crime (Yarwood, 2001). 

In the convergence of crime opportunities, the place becomes a central locus 

where motivated offenders and suitable targets intersect with no capable guardians 

(Anselin et al., 2000). Routine activities occumng at places will influence the occurrence 

of criminal events as well as legitimate activities. Therefore, criminal events can be 

"understood in the context of people's normal movement through normal settings" in 

everyday life (Brantingham & Brantingham, 1991a: 2). In explaining crime patterns, 

environmental factors facilitating or inhibiting criminal events and routine activities that 

bring offenders and targets together need to be further explored (Anselin et al., 2000). 

Impact of Awareness Space on Patterns of Crime 

According to Brantingham and Brantingham (1993), the target search area of a 

motivated offender is likely to be constrained by an awareness space, and by physical or 

psychological barriers. Awareness spaces are formed by people's routine activities and 

daily movements and defined as "the parts of the city [which offenders] have some 

' The actual breakdown is 92 per cent for current spouse and 82 per cent for ex-spouse. 
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knowledge about" (Brantingham and Brantingham, 1991: 35). Usually, people know the 

places they frequent in their daily movements well and feel comfortable and safe in them 

(Wright & Decker, 1997; Eck & Weisburd, 1995; Brantingham & Brantingham, 1993). 

Research shows that offenders' target selections are usually constrained within 

their awareness spaces, which usually happen to coincide with their own neighbourhoods 

or crime hot spots (Gill, 2000; Wright & Decker, 1997; Gabor et al., 1987; Conklin, 

1972). In selecting targets, most offenders want to spend little time and little effort (Eck 

& Weisburd, 1995). Offenders are likely to commit their offences in their focal activity 

areas called nodes and along the major pathways where criminal opportunities and 

offenders are most likely to intersect (Brantingham & Brantingham, 1997). As a result, in 

opportunistic crimes which include robbery, the occurrence of crime is often a by-product 

of daily routine activities in an offender's awareness spaces (Ibid, 1993). Thus, 

distribution of high activity nodes and the pathways, and normal legitimate activities, 

such as where robbers live and work will strongly influence robbery patterns (Ibid). 

Crime Template 

In understanding the decisions made by the offenders, a concept of crime template 

is useful. Selected propositions in formation of crime templates are discussed below.' 

Environmental criminologists assume a motivation for crime, and begin with an analysis 

of the spatial patterns in crimes. According to Brantingham and Brantingham (1978: 

107), the actual criminal event is "the end result of a multi-staged decision process" in 

which offenders seek out and identify a suitable target. Offenders perceive signals or 

See Brantingharn & Brantingham, 1978, 1984 & 1991 for detailed discussion. 
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'cues' of physical, spatial, cultural, temporal, social and psychological characteristics of 

the physical environments. These cues can be learned through experience or from social 

interaction with others. These cues come to be associated with good or bad targets based 

on offender's evaluations. The clusters or sequences of cues used by offenders to locate 

and identify suitable targets are called crime templates. Since there are commonalities in 

human perceptions and decision processes, whether it be criminal acts or not, there are 

universal properties which can be identified. Once crime templates are formed, they are 

relatively fixed and there are shared characteristics which can be identified. It is the 

shared characteristics and the endurance of crime templates that make the utilization of 

environmental cues in crime prevention techniques possible. 

The common or shared characteristics proposition offered by Brantingham and 

Brantingham is supported in the literature. In utilizing environmental cues, burglars 

employ cues discovered by their "mentors, co-offenders, and acquaintances" (Cromwell 

et al., 2003). About one fifth of robbers admit targeting the same premises robbed by 

others without carrying out evaluation of the targets. Instead, the robbers assumed that 

they must be safe targets (Gill, 2000). The fact that different robbers victimize the same 

places without knowing that the place had been victimized supports shared characteristics 

proposition. 

Cromwell et al., (2003: 81) also show that burglars develop a mental "template 

that defines a good or bad target" and refine it through experience. In making a decision 

to offend, offenders mainly consider readily available environmental cues obtained or 

learned from their own experience and 1 or experiences of other offenders (Cromwell et 

al., 2003; Wright & Decker, 1997). For example, in burglars' target selection processes, 



burglars primarily base their decisions on "environmental cues which are perceived to 

have immediate consequences" (Cromwell et al., 2003: 81). 

Distance Decay 

Known as distance decay, research into offender's crime trips has repeatedly 

found the rapid decline of criminal and non-criminal activities as one moves farther away 

from one's base location (Wright & Decker, 1997; Eck & Weisburd, 1995; Brantingham 

& Brantingham, 1991c & 1993). Many activities, including criminal offences, cluster 

around home or base locations, known as nodes. This is because people are likely to have 

more information of nodes due to frequent exposure and more time spent in and around 

their focal activity areas than distant locations. Since offenders report that they are always 

looking for a target in a daily activity, they are likely to find a satisfactory target within 

their awareness space (Eck & Weisburd, 1995). This is more true of opportunistic 

robbers, including substance abusers who are "more likely to commit offenses near their 

homes" (Conklin, 1972; Cromwell et al., 2003). 

Directional Biases 

Not only are there distance biases but there are directional biases as well. Studies 

on direction in offender mobility consistently demonstrate that when offenders travel to 

find potential targets, they tend to travel toward a location where more targets are 

available (Brantingham & Brantingham, 1993: Costanzo et al., 1986; Pyle, 1974). When 

the distribution of targets in an area changes, it is found that the travel direction and 

distance of offenders follow the targets as well (Eck & Weisburd, 1995). Several studies 

show that high "accessibility is associated with higher crime rates" (Eck & Weisburd, 



1995: 11; Beavon et al., 1994; White, 1990). Most robbers select targets in areas they can 

easily access by public transportation (Desroches, 2002). For example, robbers travel 

toward well-known sporting venues or entertainment districts where many people gather 

in order to search for potential targets (Wright & Decker, 1997). This explains the 

concentration of robberies along busy streets or entertainment venues where people 

express little fear. Thus, the places with aggregations of abundant targets will often 

become crime hot spots (Brantingham & Brantingham, 1993). 

To sum up, in opportunistic crime, which includes robbery, the occurrence of 

crime is often a by-product of daily routine activities in an offender's awareness space 

which is formed by his or her routine movements (Brantingham & Brantingham, 1993). 

Offenders select the most vulnerable or convenient targets that are more likely to be in or 

around their own neighbourhood (Cromwell et al., 2003; Conklin, 1972). Offenders 

usually commit offences close to their homes or base locations, known as nodes, and 

along the major pathways where criminal opportunities and offenders are most likely 

brought together (Brantingham & Brantingham, 1997). Consequently, the attractive 

targets within an offender's awareness space will have an increased risk of being 

victimized. With the congregation of criminal residences due to identifiable socio- 

demographic characteristics, this predicts an increased chance of repeat victimizations in 

areas where more intending offenders frequent. Thus, places with aggregations of 

abundant targets in motivated offenders' awareness spaces will often become crime hot 

spots (Ibid, 1993). 

Overall, criminal decisions result from an interaction among motivation, 

opportunity, (Rhodes & Conly, 1991), location, situation, and daily movement pattern 



(Brantingham & Brantingham, 1997). Distribution of high activity nodes, edges, 

pathways, high accessibility, public transportation systems, and normal legitimate 

activities, such as where potential offenders live and work will influence the occurrence 

of crime (Brantingham & Brantingham, 1993; Eck & Weisburd, 1995; Kleemans, 2001). 

Utilizing these findings, Brantingham & Brantingham, (1991a) argue that it is "possible 

to build predictive models of the crime potential of any given point within a city." With 

modification of predictive models by utilizing the crime cues identified by research, it 

may be very possible to identify potential repeat victimization places or targets. 

Other Factors Influencing Crime Patterns 

Spousal assaults are likely to be influenced by land use patterns, daily movement 

patterns, and family structure (Sacco & Kennedy, 2002; Brantingham & Brantingham, 

1991a). If spousal assault is more common in poor neighbourhoods as some research in 

the United States indicates, then street networks, public transportation systems, and land 

values and housing will also influence its patterns. 

As mentioned earlier, about 88 per cent of spousal assaults occur at home. This is 

not surprising since most people in intimate relationship cohabit and spend a lot of time 

together in a fixed place (i.e. home). This means that in cases of spousal assault, both the 

perpetrator and the victims are brought together in a place, usually one's residence. The 

accepted cultural understanding that the home is a private place usually limits scrutiny by 

third parties regarding what happens at home (Sacco & Kennedy, 2002). This can lead to 

a better concealment of violence occurring within the family. 



In explaining neighbourhood effects on crime, there are mainly two possible 

explanations. First, people who share similar factors whether social, cultural, economic 

and demographic, tend to congregate together controlled by land values or housing 

prices. Since research shows that people who are young and/ or in a common-law 

relationship are at increased risk of being involved in spousal assault, it is possible that 

people with those characteristics tend to live in certain areas restricted by their income or 

land values. In this case, the spatial concentration of spousal assault would simply reflect 

the characteristics of its residents. Depending on where those people live, the spatial 

patterns of crime will change. 

Another possible reason is that there are social, economic and cultural factors in 

certain neighbourhoods influencing their residents (Elffers, 2003). Everything being 

equal, the same person, depending on which neighbourhood he / she lives, would have 

different levels of offending and victimization risks. In this scenario, if the resident 

moved to another area, his or her chance of offending will change depending on his or 

her new neighbourhood characteristics. 

In examining spatial patterns of spousal assault, it would be interesting to see 

whether spatial patterns of spousal assault are geographically stable. If spatial patterns are 

stable over an extended time period, this could be interpreted in two ways. First, it would 

support a hypothesis that there are neighbourhood characteristics affecting its residents 

(Elffers, 2003). Considering aging effects and mobility (i.e. eventually everybody gets 

old and there is high mobility in modern society), this would apply more if the spatial 

pattern is stable in the long term. An alternative explanation is that it simply reflects the 

characteristics of residents. If spatial patterns are stable it is also possible that such spatial 



patterns are the result of the same kind of people moving in and moving out from the 

same kind of neighbourhood. It is very unlikely that people who reside in a poor 

neighbourhood will move to an upscale neighbourhood unless they experience a sudden 

increase in their income level. Therefore, it is equally possible that spatial patterns of 

spousal assault, if they do exist, could be the result of either reflections of its residents or 

reflections of neighbourhood characteristics. 

To sum up, the examination of the decision processes of offenders, crime 

templates, and directional and distance biases offer explanations of the phenomena of 

predominately stranger-to-stranger repeat victimization at a conceptual level. For spousal 

assault, the fixed nature of victim and offender relationships would not permit application 

of the issues of crime template? directional and distance biases. It would be far-fetched to 

argue that any motivated offender, upon coming across a suitable target, (i.e. low risk 

beatable female), takes the opportunity. If a crime occurred in such a manner it would be 

categorized as another class of offence such as common assault rather than spousal 

assault. By the same token, when explaining the spatial patterns of domestic violence, the 

concept of directional biases is not likely to apply. For example, a husband beats up his 

wife and goes to a bar. He is looking for a fight and he accomplishes his goal by picking 

a fight. It is possible that a crime template (i.e. what kind of opponent is a beatable 

victim), directional and distance biases (i.e. which bar located where) was employed, yet 

this criminal offence is most likely to be categorized as "assault." 

One may be tempted to argue that an abusive person has a pattern of choosing certain kind of individuals 
to date (i.e. someone who looks like he or she is going to take abuses). In such process, it is possible that 
there is a kind of template employed by the intending abuser who is looking for a future partner who helshe 
will end up abusing. 



Chapter Three: 
Methods 

There is ample research regarding target selection processes, repeat victimization 

and spatial patterns of crime. However, research in these fields tends to analyze crimes 

occurring between strangers rather than between people who know each other. This is 

because there is an implicit and explicit assumption that interpersonal and situational 

factors weigh more in crimes occurring between known people, leading to an 

unquestioned conclusion that other external factors do not matter as much. Therefore, the 

present research aims to demonstrate that crime patterns exist in both types of crime by 

examining robbery and spousal assault. Robbery is selected as an example of crime 

predominantly occurring between strangers, and spousal assault is selected as an example 

of crime occurring between known-to-known. This does not imply that the two types of 

crimes are treated the same; it is acknowledged that the offender's decision processes and 

causes of spatial patterns in these two types of crimes may well be very different. 

The data analyzed in this research are secondary data from the Vancouver Police 

Department. All reported robbery incidents, both completed and attempted, were 

analyzed to explore spatial patterns of robbery in Vancouver between 1989 and 2000. 

The data of family trouble calls are used to measure the prevalence of spousal assault. It 

is possible that family trouble call would include child abuse and elder abuse as well. If 

elder abuse is included in a family trouble call, they would most likely include physical 



or sexual abuse by family members only. According to the GSS in 1999, only one per 

cent of seniors reported any sexual or violent abuse, and about 27 per cent of total violent 

abuse against elders was committed by family members (Bunge, 2000b). If such violence 

was committed by a spouse, it is appropriate to be categorized as spousal violence. The 

estimate of physical and sexual abuse by family members against elders other than a 

spouse is estimated to be quite low. Therefore, family trouble calls in Vancouver should 

contain very few elder abuse cases, if any. 

Concerning child abuse, it is difficult to estimate the prevalence of child abuse 

due to various reasons of non-reporting despite the mandatory reporting law (Locke, 

2000). It is estimated that only about 10 per cent of child abuse is reported. Among those, 

about one quarter is perpetuated by family members (Locke, 2000). It has been supported 

that there is an over-lap between spousal assault and child abuse, ranging from 30 to 90 

per cent of the cases (Edleson, 1999). Considering low reporting rates and high 

overlapping rates of child abuse and spousal assault, the family trouble call categorized 

by the police in Vancouver would mostly represent spousal assault cases. Another reason 

is that if child abuse calls make up a big portion of family trouble calls, it is likely that the 

police would have created a separate code for child abuse. After all, creating a new 

complaint code for calls for service is a simple step. Therefore, the usage of family 

trouble call as a measure of spousal assault is appropriate to this research. 

Research Questions Asked 

Exploratory Spatial Data Analysis (ESDA) is an extension of exploratory data 

analysis (EDA) with an explicit aim to detect spatial properties and patterns of 



geographical data. ESDA aims to distinguish characteristics of geographical data andl or 

formulate geographically based hypotheses (Anselin et al., 2000; Haining et al., 1998). 

ESDA is defined by Anselin in Anselin et al. (2000: 226) as : 

. . . a collection of techniques to describe and visualize spatial distribution; 
identify atypical locations or spatial outliers; discover patterns of spatial 
association, clusters, or hot spots; and suggest spatial regimes or other 
forms of spatial heterogeneity. 

The present research is an exploratory spatial data analysis (ESDA) research with 

a focus on analyzing spatial patterns and levels of repeat victimization. By examining 

robbery and family trouble calls in Vancouver, this research is set out to answer four 

questions posed in Table 1. 

Table 1 .  Research Questions Asked 

1. Are there any spatial patterns in robbery and family trouble calls for service? 

2. If there are spatial patterns, are they stable over time? 

3. Are the observed spatial patterns between robbery and family trouble calls different? 

4. Are the observed crime patterns, if any, due to repeat victimizations at the same 
addresses over time? 

To examine any possible relationship between public transportation systems and 

crime hot spots, Vancouver bus routes and rapid transit lines and stations were 

superimposed on the maps. 

In examining spatial patterns and repeat victimizations of robbery and family 

trouble calls in Vancouver, several steps are taken. Table 2 summarizes the steps taken to 

examine and answer the research questions posed. Among the 10 years of data, the years 

of 1989, 1996 and 2000 were selected for result presentation to display long-term patterns. 



The maps of other remaining years that are not presented primarily display similar 

patterns. (See Appendix A for the maps of other years not presented). 

I If there are spatial patterns, are Presented density maps and three dimensional maps of 
they stable over time? 1 1989,1996 and 2000 

Table 2. Tests Used to Examine Spatial Patterns 

Questions asked 

Are there any spatial patterns? 

I Are the observed patterns due ( f i a t  plots / Ghat plots 

Statistical Tests Employed 

f i a t  plots, Ghat plots 
Density maps / Three dimensional maps 
Crime counts and rates per EA 

Is there any difference in 
spatial patterns between family 
trouble and for 
service? 

Calculated Location Quotients of Crime (LQCs) at 
enumeration area level 
Compared and contrasted LQCs for family trouble calls 
and robbery 

Geocoding 

The first step taken was editing the addresses for geocoding. Geocoding is a 

process where each criminal event is assigned X and Y coordinate values so it can be 

displayed as a point on a map (Insightful Corporation, 2000). Once geocoding is 

complete, each criminal event will have the X and Y values keyed to standard geographic 

coordinate systems. For instance, latitude and longitude, or Universal Transverse 

Mercator (UTM). In the United States, a system similar to UTM called "state plane" is 

often used by police forces. 

I to repeat victimizations at the 
same address over time? 

When geocoded, a point represented is an approximation of addresses within the 

block based on block numbers (LeBeau, 2000). For example, if the address is 150 B 

Density maps/ Three dimensional maps 

Counts by enumeration area (EA) for 1996 



street, and the block of B street begins at 100 and ends at 200, the point will appear in the 

middle of the block regardless of its real position on the block. For depicting an 

intersection of roads, the point will appear at the centre of the intersection. Although this 

may not be precise representation, this geocoding method does not pose a problem for the 

purpose of this analysis. 

Once the address field was edited and standardized for geocoding, the actual 

geocoding was performed utilizing the ArcView GIS 3.2. The cases that could not be 

geocoded were excluded from further analyses.10 

In the process of geocoding, it was noticed that there were some discrepancies 

between the road network theme" and the actual street network since a few correct 

addresses were not being geocoded. After confirming the actual existence of the 

addresses, in two cases, the road network theme on a map was modified to fit the actual 

data. Verifying the existence of actual addresses and modifying the street network theme 

was quite time consuming, and the reward gained from such process was small, 

amounting to one or two addresses per year of data. Due to the small numbers of 

discrepancies between the road network theme and the actual street network, and time 

constraints, the revision of the road network theme was abandoned. 

lo Quite a few cases recorded were reported occumng with unit number meaning that the incident occurred 
on a street segment where the police car was located at that time. For such cases, there was no way to find 
out where the incident had actually occurred. This was more common in robbery call cases than family 
trouble calls. In other cases, the address was either incorrect or the ArcView road network theme did not 
contain some of the existing road network. 
" In ArcView, there are objects represented on maps (features) and attributes linked to those objects. 
ArcView manages features and attributes together by linking them as one unit called a "theme". For more 
detailed discussion about "theme", refer to Breslin et a]., (1999). 



Complete Spatial Randomness (CSR) 

When criminal events are more clustered than they should be if the occurrence of 

crime were to be random, it can be said that the crime is spatially concentrated. In 

analyzing a point pattern, complete spatial randomness tests (CSR) are used to detect 

whether the point patterns significantly deviate from spatial randomness (i.e. the points 

are more clustered or dispersed than expected if crime were to occur randomly (Anselin 

et al., 2000; Insightful Corporation, 2000). In this research, two CSR methods, Fhat and 

Ghat calculations were performed using the spatial statistics routines in S-Plus, a 

powerful statistical analysis package, to assess whether spatial clustering exists in 

robbery and spousal assault in Vancouver. 

For accurate calculation of distance measure and easier interpretation of the Fhat 

and Ghat plots, (i.e. it is easier to interpret actual distances rather than metric appearing in 

decimal degrees), each theme in a map needs to be projected using ArcView Projection 

utility.12 The original themes used in ArcView are geographic in datum format 

"GCS-North-American-1983 [4269] Degree [9 1021 ." To align these datum themes with 

Vancouver public transportation system themes, they were projected to 

"NAD~1983~UTM~Zone~l0N[26910]." Once the projection of the themes is completed, 

the map units are defined in metres and kilometres. 

The Fhat plot is the origin-to-point nearest neighbor distances method. In a Fhat 

plot, an excess of high distance values is interpreted as clustering (Insightful Corporation, 

2000). On the other hand, in interpreting a Ghat plot, data are clustered if there is an 

excess of short distance values since the Ghat plot is the point-to-point distance method 

l2 For more detailed discussion regarding the projection utility, consult Ormsby & Alvi, 1999. 
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(Ibid). If the data are not clustered, then, a Ghat plot would show an excess of long 

distance values. 

Calculation of Density 

Crime density maps can show "the distribution of values and areas of 

concentration" (Ormsby & Alvi, 1999: 218). By calculating crime density, it is possible 

to examine the absolute occurrence of criminal events in a given area and how they are 

clustered. Measuring where crime occurs is important since it seems that the police 

operations and resource allocation are more dependent on the actual number of crime 

occurrences in a given area rather than on crime rate (Carcach & Muscat, 2002). Also 

employing raw counts rather than standardized numbers at some aggregate level would 

avoid problems related to aggregating criminal events using fixed boundaries as 

discussed later at page 38. 

Since the purpose of the present research was to examine spatial concentration of 

robbery and spousal assault, it was logical to calculate crime density and examine where 

criminal events of both types were being reported from. Therefore, once every theme is 

projected to synchronize with public transportation system themes, crime density was 

calculated using point data in ArcView 3.2. For each year, crime density was calculated 

by assigning a cell size of 30 metres and a search radius of 250 metres in simple density 

type. The grid values indicate the number of crimes per an area divided by a search 

radius, in this case, 250 metres. Since the method of simple density calculation was used, 

density was calculated by dividing total points within search area by the search area size 

(Ormsby & Alvi, 1999). In each map, densities lower than 100 were not displayed for 



better visualization. Each year's density was then categorized using equal intervals of 100 

starting from zero. 

In density maps, different levels of concentration are shown by using different 

hue and intensity of colours. To examine the extent of concentration vertically (i.e. in 

three-dimensions), three dimensional (3D) maps were created. In 3D maps, every theme 

excluding the base theme is expressed using a density grid. 

Aggregation of Point Data by Enumeration Area 

Since the density maps are calculated using non-standardized numbers (i.e. raw 

count numbers), it is useful to standardize the raw counts of criminal events for 

meaningful comparisons with other areas. Crime rates are intended to measure prevalence 

and enable regional comparison (Carcach & Muscat, 2002). In fact, aggregating point 

data using fixed boundary at some aggregate level is a common practice (LeBeau, 2000; 

Brantingham & Brantingham, 1995). In this research, the choice of boundary was the 

enumeration area (EA) of 1996 Census ~ a t a . ' ~  In Vancouver, there are a total of 873 EAs. 

Using EAs as fixed boundaries, the point data were aggregated, and then standardized 

using the population of 1996. 

Although fixed boundaries such as EAs enable the standardization of numbers to 

comparable numbers with other areas, there are disadvantages as well (Anselin et al., 

2000). One disadvantage is that hot spots may be located in more than one EA (i.e. the 

hot spot is located at the boundaries). In addition, within EAs, the crime may not be 

l 3  The maps showing fixed boundary level concentration are not projected. 
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evenly distributed. Finally, the size of EA is not uniform; some EAs are bigger or smaller 

than other EAs. 

Examination of Repeat Victims 

The concentration of robbery victimization is particularly striking; it is reported in 

the U.K. that one per cent of businesses suffer 45 per cent of robberies (Pease, 1998: 5). 

The phenomenon of repeat victimization exists in spousal assault as well. According to 

GSS in 1999, during the previous five years, 65 per cent of interviewed women reported 

experiencing violence more than once and about 26 per cent of women reported 

experiencing violence more than 10 times at the hands of their partners (Bunge 2000a). 

Since the literature supports the premise that the crime patterns are due to repeat 

victimization patterns, the level and occurrence of repeat victimization were examined for 

both robbery and spousal assault. In this research, the term repeat victim is defined as a 

unique address or intersection reporting crime more than twice in a given time period. 

For repeat victim analyses, crime density was calculated with cell size 40 and search 

radius with 250 metres in simple density format using number of incidents occurred at the 

location. 

Location Quotients of Crime 

In this research, Location Quotients of Crime (LQCs) were calculated for robbery 

and family trouble calls for 1996. In calculating LQCs for robbery and family trouble 

calls, the choice of denominator was the total number of calls to the police in 1996 in 

Vancouver. Therefore, in this research, LQCs are calculated by dividing the proportion of 

one crime per EA with the proportion of one crime in a given city (Brantingharn & 



Brantingham, 1995). For example, robbery LQCs are calculated by dividing a proportion 

of robbery of each EA by a proportion of robbery of vancouver.14 Therefore, LQCs 

measure the relative activity of an area (Ibid). Employing LQCs, it is possible to assess 

and analyze subjective views and fear of crime. LQCs can highlight the disproportionate 

incidence of an offence in an area indicating centres and relative attractiveness of the area 

for a particular crime (Carcach & Muscat, 2002; Brantingham & Brantingham, 1995). 

LQCs are especially useful when calculating crime rates is either unsuitable or 

unobtainable in a given area. For example, in this research, there are a few EAs with 

robbery and family trouble calls reported, but no residents living in these areas (i.e. the 

downtown business core). In some cases, there were only one or two residents in EAs. 

When robbery or spousal assault is reported from such EAs, the crime rate was either not 

calculated or exaggerated up to 600 per 100 residents. Calculating LQCs instead of crime 

rates would resolve this problem since LQCs tell us about the relative importance of 

particular type of crime against the total set of crimes reported from that EA. However, 

there will be instances with a disproportionately large LQC appearing if a particular type 

of offence contributes a large proportion to that EA but the offence as a whole contributes 

to a small proportion of the total crime. 

In this research, the centres of robbery and domestic violence are identified using 

LQCs. In interpreting LQCs, the value of one indicates the offence represents a 

proportionate share of total crime (i.e. the area is no more attractive for the crime type 

examined) (Carcach & Muscat, 2002). 

l4 For detailed explanation and formula, consult Brantingham & Brantingham (1995). 
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Chapter Four: 
Results 

Before answering the research questions posed, temporal aspects of two crimes 

were briefly explored. For robbery, Mondays to Wednesdays tended to produce fewer 

calls than from Thursdays to Saturdays. For family trouble calls, about 33 to 37 per cent 

were reported on Saturdays and Sundays. In fact, weekly patterns of family trouble calls 

are more pronounced than that of robbery. 

Table 3. Tem~ori 

- 

Monday 

Tuesday 

Wednesday 

Thursday 

Friday 

Saturday 

Sunday 

Total Cases 

Aspects of Robbery and Family Trouble Ci 

Robbery 

1989 1996 1 2000 

Family Trouble Calls 



Figure 1.  Robbery Weekday Pattern 

Figure 2. Family Trouble Call Weekday Pattern 

25 

Monday Tuesday Wednesday Thursday Friday Saturday Sunday 



The total number of robberies peaked in 1996 and is seen to be decreasing in 

Vancouver. In each year, about 30 to 40 per cent of robberies were reported as occurring 

in a street segment or intersection rather than at a unique address. Generally, between 92 

per cent and 95 per cent of robbery calls could be geocoded for each year. Table 4 shows 

geocoding match rates of robbery.15 In Vancouver, reported family trouble calls were 

about three times more common than robberies. Unlike robbery, only three to five per 

cent of family trouble calls were recorded occurring in a street segment or intersection 

rather than in unique addresses. This could have possibly produced better geocoding 

match rates (ranging 94 to 97 per cent of geocoding) for family trouble call than robbery. 

Table 5 is a summary of geocoding match rates for family trouble call. 

Table 4. Geoc 

Year 

1989 

199 1 

1992 

1993 

1995 

1996 

1997 

1998 

1999 

2000 

Partial match score 
(74-60 %) 

No match 
(< 60 %) 

'' Among the Vancouver police data, the years of 1990 and 1994 were excluded from this analysis since 
only 1 1  months of data exist in both years. It is important to remind the reader that the cases that were not 
geocoded are excluded from data analyses. 



Total 

s for Family Trouble Ca 

Good match score 

(75-100 %) 
Partial match score I No match 



Are there any spatial patterns observed? 

Once geocoding was complete, point maps were visually examined for any 

clustering of criminal events. By visually examining the point map of robbery (Figure 3), 

it is apparent that robberies are not evenly distributed in Vancouver. Most robbery points 

are located near or along the bus routes. Notably, robbery clusters on the upper centre of 

the map (the green circle). 

By visually examining the family trouble call for 2000 (Figure 4), it is apparent 

that family trouble calls are also unevenly distributed. Notice that there are very few 

family trouble call reported from the west side of Vancouver (the yellow circle). 

To examine whether there is complete spatial randomness, Fhat and Ghat plots 

are calculated and presented. It is important to notice the differences in X-scales between 

Fhat plots of robbery (Figure 5) and family trouble calls (Figure 6).16 As mentioned 

earlier, the excess of high distance values in Fhat plot is interpreted as clustering. There 

are more high distance values in family trouble calls than robbery. Therefore, robbery 

calls are more clustered than family trouble calls in Vancouver. 

By examining Ghat plots of robbery (Figure 7) and family trouble call (Figure 8), 

more short distance values exist in the robbery plot than in the family trouble call plot. As 

mentioned earlier, an excess of short distance values would mean clustering in Ghat 

plots. Again, it is safe to say that robbery is more clustered than family trouble calls in 

Vancouver. 

'' In the Fhat and Ghat plots, a blue square is drawn to reflect different levels of clustering for a given 
distance when comparing robbery with family trouble calls. (i.e. In Fhat plots, 500 metres, and in Ghat 
plots, 100 metres). 
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Figure 3. Geocoded Point of Robbery in Vancouver 2000 

Figure 4. Geocoded Point of Family Trouble Call in Vancouver 2000 

A 



Figure 5. Fhat Plot of Robbery 2000 

I 

Figure 6. Fhat Plot of Family Trouble Call 2000 

I 



Figure 7. Ghat Plot of Robbery 2000 

Figure 8. Ghat Plot of Family Trouble Call 2000 
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The next step was to examine spatial patterns in both crimes. To examine spatial 

patterns, crime density was calculated for each year. Table 6 shows the ranges of crime 

densities for each year for both crimes demonstrating that in some years higher crime 

concentrations exist although the total number of calls may not be the largest. 

Overall, family trouble calls were about three times more common than robbery 

calls but the robbery densities were higher than those of family trouble call. Again, this 

means that robbery represents higher spatial concentration than spousal assault based on 

the number of occurrences. 

Table 6. Calculated Densities of Robbery and Family Trouble Call 

I Robbery I Family Trouble Call I 
I Total Cases 1 Density I Total Cases I Density I 



Figure 9.2000 Robbery Densitv M ~ D  
It 

Figure 10.2000 Family Trouble Call Density Map 

A 



An examination of the robbery density map for 2000 (Figure 9) showed that there 

is an identifiable spatial pattern of robbery. The highest crime concentration for robbery 

was shown to be located at Main and Hastings Street which is common knowledge for 

most Vancouverites. There are three smaller clusters of robbery in the 2000 data and all 

of them are located in areas with high accessibility by public transportation. 

Unlike robbery where there is one predominant hot spot, in spousal assault 

patterns, a few spatial clusters with similarly concentrated hot spots are observed (See 

Figure 10). Again, most family trouble call hot spots are located in areas with high 

accessibility to the public transportation system (i.e. they are not located at the centre of 

the block where buses do not pass). This is more likely to be a reflection of land and 

housing values rather than accessibility to the victims. 

Notice a smaller hot spot located in the downtown west-side area and lower end 

of the west side in Figure 10 (two yellow circles). Although other hot spot areas tend to 

be low-income neighbourhoods, these areas are by no means poor neighbourhoods. Thus, 

spousal assault is not exclusively a problem with the poor in Vancouver. Also, the level 

of concentration in family trouble calls compared with robbery hot spots is quite low (the 

green circle in Figure 9 and 10). From this finding, it can be said that a hot spot for one 

type of crime does not automatically translate to a hot spot for another crime. As such, it 

is important to analyze crime patterns to examine actual overlapping of crime hot spots 

between different types of crimes. 

To effectively communicate the level of concentration, three dimensional (3D) 

maps of robbery (Figure 11) and family trouble calls (Figure 12 and 13) for the year 2000 

are presented. Although it is common knowledge that Main and Hastings Street is a high 



crime area, it is striking to discover the high magnitude of crime concentration. Even 

smaller robbery hot spots look relatively flat compared to the biggest crime hot spots. 

This shows how 3D maps can be useful in visually communicating the extent and 

differences of crime concentration. 

Figure 1 1.2000 Robbery 3D Map 





Several hot spots with similar concentration levels are identified in the spousal 

assault crime pattern. Also, notice the differences of spousal assault 3D map surface from 

that of robbery. The 3D map surface of spousal assault appears to be crumpled compared 

to the smooth 3D map surface of robbery. This is due to more spatially dispersed 

occurrences of spousal assault patterns when compared with robbery. 

To sum up, the two crimes examined are not evenly distributed in Vancouver. 

Overall, the crime of robbery displays a higher concentration than family trouble call. 

This higher concentration of robbery compared with family trouble calls may reflect the 

high concentration of business or entertainment districts compared with the distribution 

of residences. For example, in Vancouver there are fewer business and entertainment 

districts in comparison with residential areas. This tighter concentration in robbery 

compared with family trouble calls is expected since research shows that private and 

residential land use areas will have lower crime rates than commercial and public areas 

(Rhodes & Conly, 1991). 

Are the observed spatial patterns stable over time? 

To examine whether observed spatial patterns are stable over time, Vancouver 

Police data on robbery and family trouble calls between 1989 and 1999 were geocoded 

and analyzed in addition to the year 2000. The years of 1989 and 1996 were selected for 

presentation to demonstrate the long term stable nature of crime patterns for both crimes. 

Other years that are not presented in this thesis essentially display very similar patterns 

for both crimes. In some cases, without reading the title of the maps, it was difficult to 

identify the year represented in the crime map. 



Figure 14.1989 Robbery Density Maps 

A 

Figure 15.1996 Robbery Density Maps 

A 



Figure 16. 1989 Robbery 3D map 

Figure 17.1996 Robbery 3D map 



By examining the crime patterns of robbery for other years, it was found that the 

observed spatial pattern of robbery is stable. While the biggest crime hot spot remained 

stable with no competing second for robbery, the smaller crime hot spots disappeared and 

reappeared. For example, note the lower right comer of rapid transit stations (the green 

circle in Figure 14 & 15) and the centre area along main traffic arteries where the two 

busiest bus lines meet (the yellow circle in Figure 15). In 1989, there was no clustering 

appearing around these areas but for both 1996 and 2000, the clustering surrounding the 

rapid transit station seemed to have stabilized.17 

For family trouble calls, quite a few small patches of crime concentration exist in 

Vancouver. The four predominant crime hot spots were consistently present in all years 

analyzed. Again, notice that the surfaces of 3D maps in family trouble calls are not as 

smooth as that of robbery, meaning that family trouble calls are more dispersed than 

robbery. 

From the examination of both crime patterns from 1989 to 2000, it was found 

that the crime hot spots and patterns in both crimes remained fairly consistent over the 

observed time period. 

" In 2002, the new millennium rapid transit line connecting with the existing Broadway station was open. 
The impact of this transportation system was not considered in this research. However, it may be 
interesting to consider this in future research. 



Figure 18. 1989 Family Trouble Call Density Map 

Figure 19. 1996 Family Trouble Call Density Map 



Figure 20. 1989 Family Trouble Call 3D map 

Figure 2 1. 1996 Family Trouble Call 3D map 



As mentioned earlier, one of the common practices in crime pattern analyses is to 

aggregate point data using fixed boundaries for various purposes. With aggregated point 

data at a fixed boundary level, it becomes possible to standardize numbers enabling 

meaningful comparisons with other areas. The robbery count per EA maps for 2000 

(Figure 23), 1996 (Figure 25), and 1989(Figure 27) essentially display the same patterns 

as the density maps. 

Since there is one big crime hot spot in robbery, the enlarged maps of robbery hot 

spot are presented to show the stable nature of robbery occurrences. Figure 22,24 and 26 

are the enlarged maps of robbery counts per EA in hot spot area. For the year 2000, it can 

be seen that some of the surrounding areas of the biggest hot spot (robbery count is 65 for 

the highest one), there are very few or no robberies being reported. Just above the highest 

crime hot spot EA, there is no robbery reported for the whole year. This shows that 

criminal events in this hot spot area are not evenly distributed, therefore, supporting 

earlier findings that crime is highly concentrated, even in hot spots. 



Figure 22.2000 Robbery Count Per EA in Downtown Vancouver 

Figure 23.2000 Robbery Count Per EA Vancouver 



Figure 24.1996 Robbery Count Per EA in Downtown Vancouver 
1996 Robbery Count per EA 

Figure 25.1996 Robbery Count Per EA Vancouyer 



Figure 26.1989 Robbery Count Per EA in Downtown Vancouver 

Figure 27.1989 Robbery Count Pa EA Vancouver 



To examine spatial patterns in family trouble calls, the same steps used in analyzing the 

robbery calls data were carried out. Again, the count per EAs shows quite similar pattern 

with the density maps. 

Figure 28.2000 Family Trouble Calls Per EA in Vancouver Hot Spot 
I 

Figure 29.2000 Family Trouble Calls Per EA in Vancouver 



Figure 30.1996 Family Trouble Calls Per EA in Vancouver Hot Spot 

I 

Figure 31.1996 Family Trouble Calls Per EA in Vancouver 



Figure 32. 1989 Family Trouble Calls Per EA in Vancouver Hot Spot 

- 
Figure 33. 1989 Family Trouble Calls Per EA in Vancouver 



Once the point data were aggregated at the EA level, crime rates per 100 residents 

were calculated. In calculating crime rates, there are a few EAs with crimes reported but 

having no residents or having only one or two residents. For example, some downtown 

core areas do not have any residents or have only one or two residents per EA. For those 

EAs, standardized crime rate overstates actual victimization risk. 

Since the crime concentration levels for robbery and family trouble calls are 

different, the ranges of crime rates are different for the two crimes. For more appropriate 

visualization of the crime rate, different categorizations were used for robbery and family 

trouble calls. 

Notice in robbery, about a half of EAs (49.4 per cent) did not report any robbery 

and another 36.4 per cent of EAs have robbery rates lower than one per 100 residents in 

1996. For family trouble calls, the corresponding figures are 19.5 per cent and 42.6 per 

cent respectively. 



Robbery Robbery 
Rates per loo Number Percentage 

Residents of EA 

Family Trouble I Family Trouble 

Residents 

N/ A 
(no residents but 
robbery reported) 

No residents 
and no robbery 

reported 

N/A (no residents 
but family trouble 

call reported) 

No residents and no 
family trouble call 

reported 

0 

0 < rate > 1 0 < rate > 1 
~ - 

1 I rate > 2 1 I rate > 2 

3 2 rate > 4 1 6 1 0.7% 

4 I rate > 5 1 6 1 0.7% 

5 i rate > 6 1 3 1 0.3% 

6 i rate > 7 1 4 1 0.5% 

7 I rate > 8 1 4 1 0.5% 7 5 rate > 8 1 4 1 0.5% 

8 i rate > 9 1 3 1 0.3% 8 i rate > 9 1 2 1 0.2% 

13 i ra te  > 16 1 4 1 0.5% 

Total 1 873 1 100.0% Total 1 873 1 100.0% 



Figure 34. Family Trouble Call Rate per EA in Vancouver per 100 ~esidents" 

Figure 35. Family Trouble Call Rate per EA in Hot Spot 

i 

Some EAs may not be visible due to their small s h . .  



Figure 36.1996 Robbery Rate Per EA Per 100 &i&nts19 

Figure 37. Robbery Rate per EA in Hot Spot 

l9 Some EAs may not be visible due to their small sizes.. 

Nodder&(24EA 
0 (41  EA) 
Q l  - 0.9 (318 EA) 
1 - 3.9 (47 EA) 
4-W(10 EA) 
7-9.9(11 EA) 
lo-IZQ(6EA) 
13- l&Q(4EA) 
16rrdcnrar(19EA] 



Are there any dtfferences in spatial patterns between these two crimes? 
As Figure 38,39 and 40 show, the crime patterns and extent of concentration in 

robbery and family trouble call in Vancouver are different. Such differences are 

consistently maintained for the observed time period. 

Figure 38. Geocoded Robbery and Family Trouble Calls in Vancouver 2000 



Figure 39.2000 Robberv and Familv Trouble Call Densitv 

.- 
a- 

Figure 40.2000 Robbery and Family Trouble cal$ 

" The blue lines are bus routes represented using robbery density grid. The black lines are bus routes 
represented using family trouble call density grid. Therefore, the discrepancies between blue and black 
lines are the differences between robbery and family trouble call densities. 



Since the observed spatial patterns and concentration are different for robbery and 

family trouble calls, LQCs were calculated to find out the centres and attractive areas for 

robbery and family trouble calls. To calculate LQCs, the whole year of 1996 Vancouver 

Police Calls for Service data was geocoded. In 1996,282,757 cases (91.8 per cent) of 

total 308,118 cases could be geocoded. 

As expected, the LQC levels of the two crimes are different. In robbery, over 77 

per cent of EAs have LQC values below one but for family trouble calls, a considerably 

lower percentage (58.3 per cent) of EAs has LQC values below one. The highest LQC for 

robbery was 29.05 and the highest LQC for family trouble calls was 13.53. For robbery, 

the EA with the LQC of 29.05 was indicated using a blue square in Figure 24 on page 62, 

Figure 37 on page 70 and Figure 41 on page 74. Examining the count, rates, and LQC of 

this particular EA, it is apparent that the extremely high LQC is due to the smaller total 

number of crimes being reported from such EAs rather than its actual attractiveness for 

the crime types examined As such, in assessing the actual attractiveness of the area for 

robbery, measures other than LQC such as counts should be employed. 

Since robbery displays one big hot spot for the observed time period, this area is 

examined in detail. For instance, the downtown core area displays high robbery rates but 

low LQCs. This could be due to a small number of residents in some cases (i.e. robbery 

rate is 200 per 100 residents) or due to many crimes other than robbery being reported 

from these areas. Other EAs with a dramatic difference between the robbery rate and 

LQC (the blue circles in Figure 42) may indicate their actual high attractiveness to 

robbery. In these cases, preventing robbery would decrease the overall crime rate since 

robbery takes up a large proportion of total calls to the police. 



Location I Robbery Family Trouble Call - 
Quotients of 
Crime Frequency Cumulative Frequency I Cumulative 

0 455 (52.1 %) 52.1% 

0.1 S LQC > 0.9 219 (25.1%) 77.2% 

4 S LQC > 5 1 19 (2.2%) 1 99.0% 

5 1 LQC > 6 1 4 (0.5%) ( 99.5% 

Figure 41. Robbery LQCs in Hot Spot 

i 

~ u e  to rounding, the total may not add up to 100 %. 
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Compared with robbery, LQCs of family trouble calls are distributed more evenly. This 

makes sense since as we have seen family trouble in Vancouver is more spread out than 

robbery. 

For family trouble calls, most of the hot spot EAs have low LQC values (a blue 

circle in Figure 43). This could possibly mean that in such EAs, there are many other 

types of calls being placed to the police. This would decrease the proportion of family 

trouble calls in relation to the total calls for service to the police. In such cases, this 

means that family trouble calls are not a big problem in these EAs, although there are 

many family trouble calls being reported. Other areas, with both smaller counts and 

smaller family trouble call rates, appeared to have high family trouble call LQCs. This 

indicates that family trouble calls make up a larger proportion of total calls to the police 

in those EAs meaning there are not many calls for service being placed to the police. 

To compare and contrast LQCs of robbery and family trouble calls, family trouble 

LQCs are subtracted from robbery LQCs. In examining Table 9, it is important to 

remember the differences are absolute differences between LQCs of robbery and family 

trouble calls. Those differences are useful only when inferring whether there are more 

EAs with higher LQC of family trouble calls or vice versa. Figure 44 shows LQCs of 

robbery and family trouble calls together. 



Figure 44. Differences Between Robbery and Family Trouble LQC level 

Table 9. Differences in Robbery and Family Trouble Call LQCs 

Family Trouble 
LQC is bigger 

26.3% 
14.7% 
8.4% 
4.6% 
1.7% 
1 .O% 

56.7% 

Number of 
EAs 

230 
128 
73 
40 
15 
9 

495 

Differences in 
LQc 

No differences 
Less than 1 

1 to less than 2 
2 to less than 3 
3 to less than 4 
4 to less than 5 

5 and over 
Total 

Number of 
EAs 
161 
122 
48 
21 
6 
12 
8 

217 

Robbery LQC is 
bigger 
18.4% 
14.0% 
5.5% 
2.4% 
0.7% 
1.4% 
0.9% 
24.9% 



Are the spatial patterns due to repeat victimizations? 

The examination of 1996 Vancouver calls for service data yielded a high 

concentration of crime in specific places. In 1996 in Vancouver, five per cent of 

addresses (3,889) produced 47.9 per cent of total calls (134,928) to the police.22 The rate 

of repeat calls by address is summarized in Table 10. It can be seen that about 26 per cent 

of addresses produced more than two calls to the police in 1996. This 26 per cent of 

addresses produced about 74.6 per cent of total calls to the police. 

Table 10. 1996 Repeat Victimization Rates in Total Calls for Service. 

) Number of I Number of I Number of Calls I Percentage of 1 Percentage of I 
I Victimization I Address I for Service I ~ddresses I Calls for service I 

To examine repeat victimization levels for robbery and family trouble calls, the 

rates and counts of repeat victims for each year were calculated and presented in Table 11 

and 12. Further details of these data are found in Appendix B. Figure 45 and 46 represent 

repeat victimization rates of robbery and family trouble calls. 

4 
5 

6 -  10 
11 - 1,176 

Total 

22 For 1996, there were 1,123 cases with the address of police station. They were excluded when calculating 
repeat victimization level. 

3,509 
2,243 
4,486 
3,639 

77.785 

14,036 
11,215 
33,257 
132,428 
28 1.634 

4.5% 
2.9% 
5.8% 
4.7% 
100% 

5.0% 
4.0% 
11.8% 
47.0% 
100.0% 



Figure 45. Robbery Repeat Victimization Rate 

Figure 46. Family Trouble Call Repeat Victimization Rate 
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Figure 47 shows repeat robbery points in Vancouver for the years 1989, 1996 and 

2000. It is shown that most of repeatedly victimized locations are located in areas with 

high crime density areas. The density maps of repeat robbery are very similar to those 

robbery count density maps presented earlier. Therefore in robbery, repeat victimization 

not only significantly contributes to crime rates but also crime patterns. 

Although less pronounced in family trouble patterns, the patterns of repeatedly 

victimized locations are quite similar to corresponding years of crime patterns. Therefore, 

it is supported that repeat victims contribute significantly to overall crime rates and crime 

patterns both in robbery and spousal assault. 

Note the repeat clusters of spousal assault patterns appear to be declining over the 

observed time span in Figure 5 1 on page 86. There is a decrease in the total number of 

family trouble calls and the corresponding decline post 1996 in density levels in Table 6 

on page 49. 



Figure 47. Repeat Robbery Locations in Vancouver 

Figure 48.2000 Repeat Robbery 3D Map 
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The present research supports findings consistent with previous research. The 

examination of robbery and spousal assault maps reveal there are crime patterns in 

Vancouver. This holds true for both types of crimes examined in the present research, 

robbery and family trouble calls. The observed spatial patterns remained stable for the 

time period analyzed. As expected, the spatial patterns of robbery and family trouble calls 

are quite different. Most of the crime hot spots are located on or along the main road 

arteries, bus routes, andlor rapid transit stations, especially for robberies. In some cases, 

rapid transit stations are at the centre of the crime hotspots. However, the presence of bus 

routes or rapid transit stations are not sufficient to cause a high crime rate, as one can tell 

from the lower crime densities on the south west side of Vancouver. 

Even for family trouble, most of the crime hot spots are located near the bus 

routes, rather than sitting at the centre of a neighbourhood where no buses pass. This is 

likely a reflection of the immobility of the victim and offender relationship and where 

they tend to reside. The observed spatial patterns can be explained by, possibly but not 

limited to, land use patterns, public transportation systems, daily movement patterns 

influencing nodes, edges, pathways (Brantingham & Brantingham, 199 1 a; Brantingham 

& Brantingham, 1993; Eck & Weisburd, 1995; Kleemans, 2001) and family structure 

(Sacco & Kennedy, 2002). 



Chapter Five: 
Discussion and Conclusion 

Recap of Factors Influencing The Occurrence of Spatial Patterns 

Robbery is a highly opportunistic crime. Robbers most often find suitable targets 

within their awareness spaces where they spend most of their time in their routines. 

Consequently, in opportunistic crime, the occurrence of crime is often a by-product of 

daily routine activities in an offender's awareness space where they are familiar to the 

area and often to their targets (Brantingham & Brantingham, 1993). It is also argued that 

the awareness spaces, biases in distance and direction in offender's mobility narrow 

down offenders' target search areas. When intending offenders travel to find targets, they 

display a directional biases toward the aggregation of suitable targets. Offenders 

primarily use environmental cues or crime templates for their decision making and there 

are common characteristics of human perception in environment. Within these relatively 

small areas, the commonalities of human perception of environmental cues will funnel 

the attention of the offenders to the most vulnerable or convenient targets. Since 

offenders are more likely to notice or search suitable targets within their awareness 

spaces (Rhodes & Conly, 1991; Conklin, 1972), certain premises become popular targets 

for offenders (Gabor et al., 1987). The above mentioned factors will increase the rate of 

repeat victimization or the probability of unequal distribution of criminal events within 

the areas. Therefore, in opportunistic crime, the occurrence of repeat victimization 



probably reflects both the attractiveness of the targets and how some targets are 

repeatedly exposed to and attract potential, possibly habitual, offenders. 

Brief discussion of possible relationship between repeat victimization and 

habitual offenders suggests that the concentration of victimization is even higher due to 

habitual offenders returning to the same targets and  or other prolific offenders returning 

to the premises where had been victimized by other offenders. 

In explaining spatial patterns of spousal assault, different factors such as family 

structure and land values in conjunction with other environmental backcloths need to be 

employed. In this research, it is shown that spatial crime patterns of spousal assault are 

quite similar to that of repeat victimization patterns. It would be interesting to examine 

the causes of the stable nature of spatial patterns for spousal assault. 

In assessing repeat victims in spousal assault, an estimate based on addresses may 

not reflect its actual level of repeat victimization. When repeat victims estimates are 

based on address, it is possible that repeat victims could be either over-estimated or 

under-estimated. For example, if more than one couple reports spousal assault from one 

address, then it appears to be a repeat when in reality it is not. On the other hand, if one 

couple moves to another area or residence and reports more than one incident from 

different addresses, these are seen as non-repeat when the perpetrator and victims are in 

fact the same. With an assumption that individual characteristics are as important as 

environmental features, if not more important, a reasonable method of counting repeat 

victims for spousal assault could well be whether the offenders and victims are the same 

rather than whether more than one incidents were reported from the same addresses. 



According to Clarke and Eck (2003), there are three reasons why the level of 

repeat victimization could be higher than estimated. First, some criminal events may not 

be reported, leading researchers to underestimate repeat victimization levels. Second, 

there may be errors in recording the address. To be calculated as repeat victims in 

ArcView 3.2, the addresses need to be the same. Third, there is a time-window effect. 

Usually, repeat victims are counted for a one year period and if one location is victimized 

more than once but in different years or shortly outside of the time-frame, this will not be 

counted as repeat victim. (i.e. one crime occurred in November and another in the 

following February). As mentioned earlier, how crimes occurring at an intersection or in 

street segment were recorded can lead to underestimation of repeat victimization level. 

Suggestions For Future Research 

As mentioned earlier, there were some discrepancies between the actual road 

network and network theme in ArcView. This led to a few correct addresses not being 

geocoded, and some of them appeared more than once for a given year. Therefore, it is 

possible that the actual level of repeat victimization by location is underestimated in this 

research. If the revision of the computerized road network was completed, up to five 

more cases per year could have been geocoded for robbery, and for family trouble calls, 

the number of such cases is possibly higher. However, considering the fact that about 91 

to 96 per cent of robbery and family trouble calls were geocoded, this is unlikely to make 

a significant difference in crime patterns and repeat victimization levels that are observed 

in this research. 



In future research, employing regression analyses combined with geographical 

data to carry out confirmatory analysis would be useful in examining the possible causes 

of spatial patterns in crime (Anselin et al., 2000). In addition, a better picture of crime 

patterns can be obtained by adding temporal pattern analyses. In this research, temporal 

aspects of both crimes were briefly explored and it was found that these crimes are not 

evenly distributed during the week. Examining daily (i.e. time of the day), weekly, 

monthly and seasonal patterns would aid in obtaining a more comprehensive picture of 

robbery and spousal assault. 

In future research, it would be interesting to compare the frequencies of bus trips 

in and to hot spots with lower crime areas. There are so many bus stops along the street 

that the influences of bus stops were not apparent in this study. In different cities where 

bus stops are as far apart as rapid transit stations, it would be interesting to see whether 

bus stops actually influence patterns of crime as rapid transit stations do since the present 

research shows that there are apparent influences of transportation systems on spatial 

patterns in crime, particularly in relation to robbery. 

On a side note, there is a need to standardize how to record criminal events 

occurring at street corners or intersections for better measurement of repeat location. 

Remember, in Vancouver, about 30 to 40 per cent of robberies were recorded as 

occurring either in a street segment (i.e. 100 E Hastings Street) or at an intersection (more 

likely a comer, rather than in an intersection itself). In such cases, how the intersection 

was recorded, i.e. A street and B avenue opposed to B avenue and A street, means there 

may be two intersections on a map representing the same location but which were not 

added together as one intersection. With numerous street names, it would be quite time 



consuming to change already recorded data into one format (i.e. whether street or avenue 

comes first in recording an intersection). Unlike non-reporting by either victims or 

citizens, standardizing a manner of recording intersection data is a feasible one that can 

be done in relatively short time. 

In this research, repeat victims were defined based on addresses where more than 

two incidents per year were reported. Due to higher threshold level, (i.e. if no more than 

two incidents were reported from one address in a given year, this was not seen as repeat), 

it is possible that crime patterns of repeat victims, depending on how it is defined, may 

change. Since one of the research questions was whether spatial patterns are due to repeat 

victims, it was thought that applying a more stringent definition was appropriate to avoid 

false positive identification. Also, it seems that the crime concentration is rather peaked 

even amongst the repeat victims. This is more apparent when examining repeat locations 

of 1996 as a whole. In 1996, five per cent of addresses was responsible for 47.7 per cent 

of total calls to the police, and 10 per cent for 57.9 per cent. The highest number of calls 

was 1,776 from one location, and the second was 1,013. Following these two location, 

there were several places producing around 550 calls per year. Therefore, even amongst 

repeat victims, crime is still disproportionately distributed. In the future, applying 

different level of thresholds for repeat victims and carrying out pattern analyses and 

examining differences would be interesting. 

Concluding Remarks 

Employing ESDA techniques utilizing GIs in crime pattern analysis is useful in 

identifying and detecting changes in spatial crime patterns. ESDA techniques can suggest 



"potential associations between variables" (Anselin et al., 2000: 236) by pointing out 

problem areas; however, they cannot offer explanation of why crimes are concentrated 

(Clarke & Eck, 2003; Anselin et al., 2000). As such, maps are a part of analysis but do 

not completely explain crime patterns (Clarke & Eck, 2003). 

In analyzing crime patterns, incorporating aspects of location is crucial since 

many crimes are spatially concentrated and their patterns do not erratically change 

(Anselin et al., 2000). 

In separating random spatial patterns from true spatial patterns, one of the first 

priorities is to determine whether such crime patterns are maintained for a given length of 

time (Anselin et al., 2000). If crime hot spots were only temporary or change erratically 

in a short time period, focusing crime prevention efforts based geographically may not 

achieve many results in decreasing crime. If observed spatial patterns are due to the 

features and characteristics in environments andlor of people in high crime 

neighbourhoods, then, focusing crime control resources in those areas would have a 

considerable impact on overall crime rates (Anselin et al., 2000). Therefore, it makes 

sense to identify, analyze and modify the factors that cause such persistent and big 

differences among locations (Spelman, 1995). 

In this research, it was shown that there were spatial concentrations in robbery 

and spousal assault in Vancouver. For robbery, the extent of crime concentration on Main 

and Hastings Streets was often more than ten times greater than that of smaller crime hot 

spots. For spousal assault, several hot spots with similar extent of concentration were 

observed, meaning that spousal assault is more dispersed compared with robbery. 



By mapping out robbery and family trouble calls between 1989 and 2000, it was 

found that crime hot spots are stable over time and therefore, they are non-random true 

hot spots. Since crime patterns in both robbery and family trouble calls are stable, the 

findings of this research could be useful in making decisions regarding how to deploy 

policing and social assistance resources more effectively. 

By calculating LQCs, it was possible to identify centres of robbery that were not 

observed using crime rates or from density maps. Since LQC shows relative risk for 

crime types of interest, it would be useful to examine attractive areas for a particular 

crime and use this information for crime reduction projects and polices. 

The present research shows that a hot spot of one crime type does not 

automatically translate to a hot spot for other types of crime. The observed spatial 

patterns of robbery and spousal assault are drastically different and this difference was 

maintained for the observed 10 year period. In the future, it would be interesting to 

identify what kind of crime hot spots overlap with one another. This can aid in 

identifying what kind of factors encourage or inhibit the commission of what kind crime. 

The present research shows that there are spatial concentrations of spousal assault 

whether counted as repeats only or as a whole. For robbery, this was expected but for 

spousal assault, there is little research that considers this issue. In the future, it would be 

interesting to examine whether such spatial patterns simply reflect characteristics of its 

residents or whether areas have unique characteristics influencing their residents 

Whether the crime patterns are due to the influences of neighbourhoods on the 

residents or independently reflect the characteristics of the residents, this information can 

be useful to in deploying effective social assistance resources for spousal assault victims. 



Since about 50 per cent of abused women have used various social services (Bunge, 

2000a), it would make more sense if such social services are located in high crime areas 

than low crime areas. 

Considering the fact that it has been known for quite some time that there are 

congregations of criminal residences closely located to crime hot spots, just knowing the 

characteristics of its residents would not automatically result in crime prevention. 

In identifying the causes of persistent spatial patterns in spousal assault, an 

examination of mobility rate and direction, whether people move in to same kind of 

neighbourhood or totally different one, would be helpful. Common sense tells us that it is 

more likely that people move in and out of the same kinds of neighbourhoods constrained 

by income levels and other factors. Qualitative research would be valuable in examining 

the mobility patterns and repeat victimization levels of spousal assault in the future. 

It is found that repeatedly victimized locations influence overall crime patterns. 

This tells us that there is a need to improve measuring the levels of repeat victims and 

using the information gained from such research. The crime prevention projects in the 

UK have demonstrated that it is possible to have considerable impact in decreasing crime 

rates based on repeat victimization data. Thus, in curbing crime, examination and 

identification of the factors that cause repeat victimizations and predicting the occurrence 

of repeats would be a policy interest (Tseloni et al., 2002). In the future, national or 

provincial policy utilizing the data of repeat victimization and crime hot spots, and 

utilizing other analytical tools such as GIs will aid in decreasing crime and enhancing the 

quality of life in the community in general. 



As Gorr & Olligschlaeger (2002) suggest, crime patterns may change over time 

due to enforcement tactics, new arrival of suitable targets, seasons, police enforcement 

and other policies. In such situations, crime forecasts would be desirable for effective 

policing and crime control (Ibid). Knowledge of the location and extent of the highest 

crime concentrations is important for proactive policing and crime prevention strategies. 

This can be achieved by understanding changes in crime patterns (Harries, 1999). As 

argued in this paper, GIs offers many benefits over other traditional methods in rapidly 

identifying and analyzing patterns in crime. In the future, more attention should be paid 

in crime forecasting using GIs and other analytical tools in understanding the nature of 

crime patterns, and this could be used in the proactive management of policing and crime 

control resources. 



Appendix A 

Figure A 1. Robbery Density Maps 
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Figure A 2. Family Trouble Call Density Maps 





Figure A 3.3D Maps of Robbery and Family Trouble Call 

1989 Robbery and Family Trouble Call 

1992 Robbery and Family Trouble Call 

A 

1991 Robbery and Family Trouble Call 

A 

1993 Robbery and Family Truuble Call 



1995 Robbery and Family Trouble Call 

1997 Robbery and Family Trouble Call 

1999 Robbay and Family Trouble Call 

1996 Robbery and Family Tmubie Call 

1998 Robbery and Family Trouble Call 

2000 Robbery and Family Trouble call 



Appendix B 

Table B- 1 .  1989 Robbery Victimization 

Number of 
Victimization 

1 

2 

3 
4 
5 
6 
7 
8 

9 
10 
15 
20 
38 

Total 

Number of 
Address 

642 

101 
22 

17 
7 
5 

3 
2 

1 
2 

1 
1 
1 

805 

Number of 
Robbery 

642 

202 
66 

68 
35 
30 
2 1 
16 

9 
20 
15 
20 
38 

1,182 

% of Address 

79.8% 

12.5% 
2.7% 

2.1 % 

0.9% 
0.6% 
0.4% 
0.2% 

0.1 % 

0.2% 

0.1% 
0.1% 
0.1% 

100.0% 

% of Robbery 

54.3% 
17.1% 
5.6% 

5.8% 
3.0% 
2.5% 
1.8% 
1.4% 
0.8% 
1.7% 

1.3% 
1.7% 
3.2% 

100.0% 



Table B- 2. 1991 Robbery Victimization 

Number of 
Victimization 

1 
2 
3 
4 
5 
6 

10 
11 
12 
17 
19 
24 
27 

Total 

Number of 
Robbery 

828 
172 
11 1 
48 
65 
36 

Number of 
Address 

828 
86 
37 
12 
13 
6 

Table B- 3. 1992 Robbery Victimization 

2 
1 
1 
1 
1 
1 
1 

997 

Number of 
Victimization 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
12 
14 
18 
20 
2 1 

Total 

% of Address 

83.0% 
8.6% 
3.7% 
1.2% 
1.3% 
0.6% 

% of Robbery 

57.3% 
11.9% 
7.7% 
3.3% 
4.5% 
2.5% 

20 
11 
12 
17 
19 
24 
27 

1,446 

Number of 
Address 

807 
104 
4 1 
2 1 
8 
8 
8 
3 
1 
2 
1 
1 
1 
1 
1 

1,008 

0.2% 
0.1% 
0.1 % 
0.1% 
0.1% 
0.1 % 
0.1% 

100.0% 

Number of 
Robbery 

807 
208 
123 
84 
40 
48 
56 
24 
9 
20 
12 
14 
18 
20 
2 1 

1,504 

1.4% 
0.8% 
0.8% 
1.2% 
1.3% 
1.7% 
1.9% 

100.0% 

% of Address 

80.1 % 
10.3% 
4.1% 
2.1% 
0.8% 
0.8% 
0.8% 
0.3% 
0.1% 
0.2% 
0.1% 
0.1% 
0.1% 
0.1 % 
0.1% 

100.0% 

% of Robbery 

53.7% 
13.8% 
8.2% 
5.6% 
2.7% 
3.2% 
3.7% 
1.6% 
0.6% 
1.3% 
0.8% 
0.9% 
1.2% 
1.3% 
1.4% 

100.0% 



Table B- 4. 1993 Robbery Victimization 

Number of 
Victimization 

1 
2 
3 
4 
5 
6 
7 

15 
18 
3 0 
35 

Total 

Number of 
Address 

809 
119 
28 
29 
10 
5 
6 

1 
1 
1 
1 

1,020 

% of Robbery 

5 1.7% 
15.2% 
5.4% 
7.4% 
3.2% 
1.9% 
2.7% 

Number of 
Robbery 

809 
238 
84 
116 
50 
30 
42 

15 
18 
30 
35 

1,566 

% of Address 

79.3% 
11.7% 
2.7% 
2.8% 
1 .O% 
0.5 % 
0.6% 

0.1 % 
0.1% 
0.1% 
0.1% 

100.0% 

1 .O% 
1.1% 
1.9% 
2.2% 

100.0% 



Table B- 5. 1995 Robbery Victimization 

Number of 
Victimization 

1 
2 
3 
4 
5 
6 
7 
8 

Number of 
Address 

970 
142 
29 
24 
8 
6 
9 
3 

Number of 
Robbery 

970 
284 
87 
96 
40 
36 
63 
24 

56 
Total 

1 
1,209 

% of Address 

80.2% 
11.7% 
2.4% 
2.0% 
0.7% 
0.5% 
0.7% 
0.2% 

3.0% 
100.0% 

5 6 
1,880 

% of Robbery 

5 1.6% 
15.1% 
4.6% 
5.1% 
2.1% 
1.9% 
3.4% 
1.3% 

0.1% 
100.0% 



Table B- 6. 1996 Robbery Victimization 
+ 

% of Robbery 

46.6% 
13.0% 
6.8% 
5.3% 
2.1 % 
4.0% 
2.5% 

Number of 
Victimization 

1 
2 
3 
4 
5 
6 
7 

16 
18 
20 
28 
65 

Total 

8 6 48 0.5% 2.5% 
9 8 72 0.7% 3.7% 
10 3 30 0.3% 1.5% 

Number of 
Address 

910 
127 
44 
26 
8 
13 
7 

1 
1 
1 
1 
1 

1,164 

Number of 
Robbery 

910 
254 
132 
104 
40 
78 
49 

16 
18 
20 
28 
65 

1,95 1 

% of Address 

78.2% 
10.9% 
3.8% 
2.2% 
0.7% 
1.1% 
0.6% 

0.1% 
0.1% 
0.1 % 
0.1 % 
0.1% 

100.0% 

0.8% 
0.9% 
1 .O% 
1.4% 
3.3% 

100.0% 



Table B- 7. 1997 

Number of 
Victimization 

1 
2 
3 
4 
5 
6 
7 
8 
10 
11 
12 
13 
18 
24 
44 

Total 

Table B- 8. 1998 

Number of 
Victimization 

1 
2 
3 
4 
5 
6 
7 
8 
10 
11 
12 
13 
14 
17 
18 
45 

Total 

Robbery Victimization 

Number of 
Address 

816 
127 
39 
19 
13 
7 
5 
8 
4 
3 
1 
1 
1 
1 
1 

1,046 

Robbery Victimization 

Number of 
Address 

820 
135 
42 
16 
9 
12 
4 
3 
1 
3 
1 
1 
1 
1 
1 
1 

1 ,05 1 

Number of 
Robbery 

816 
254 
117 
76 
65 
42 
3 5 
64 
40 
3 3 
12 
13 
18 
24 
44 

1,653 

Number of 
Robbery 

820 
270 
126 
64 
45 
72 
28 
24 
10 
3 3 
12 
13 
14 
17 
18 
45 

1,611 

% of Address 

78.0% 
12.1% 
3.7% 
1.8% 
1.2% 
0.7% 
0.5% 
0.8% 
0.4% 
0.3% 
0.1 % 
0.1 % 
0.1 % 
0.1 % 
0.1 % 

100.0% 

% of Robbery 

49.4% 
15.4% 
7.1% 
4.6% 
3.9% 
2.5% 
2.1 % 
3.9% 
2.4% 
2.0% 
0.7% 
0.8% 
1.1% 
1.5% 
2.7% 

100.0% 

% of Address 

78.0% 
12.8% 
4.0% 
1.5% 
0.9% 
1.1% 
0.4% 
0.3% 
0.1 % 
0.3% 
0.1 % 
0.1% 
0.1% 
0.1% 
0.1 % 
0.1 % 

100.0% 

% of Robbery 

50.9% 
16.8% 
7.8% 
4.0% 
2.8% 
4.5% 
1.7% 
1.5% 
0.6% 
2.0% 
0.7% 
0.8% 
0.9% 
1.1% 
1.1% 
2.8% 

100.0% 



Table B- 9. 1999 Robbery Victimization 

Number of Number of Number of 
Victimization Address Robbery 

% of Address % of Robbery 

1 808 8 08 78.8% 51.5% 
2 256 12.5% 16.3% 

Table B- 10. 2000 Robbery Victimization 

14 
15 
16 
39 

Total 

2 
1 
1 
1 

1,025 

Number of 
Victimization 

1 
7 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
13 
15 
63 

Total 

28 
15 
16 
39 

1,568 

Number of 
Address 

739 
119 
25 
19 
7 
6 
6 
2 
2 
2 
2 
1 
1 
1 

932 

0.2% 
0.1% 
0.1% 
0.1 % 

100.0% 

Number of 
Robbery 

739 
238 
75 
7 6 
35 
36 
42 
16 
18 
20 
22 
13 
15 
63 

1,408 

1.8% 
1 .O% 
1 .O% 
2.5% 

100.0% 

% of Address 

79.3% 
12.8% 
2.7% 
2.0% 
0.8% 
0.6% 
0.6% 
0.2% 
0.2% 
0.2% 
0.2% 
0.1 % 
0.1% 
0.1% 

100.0% 

% of Robbery 

52.5% 
16.9% 
5.3% 
5.4% 
2.5% 
2.6% 
3.0% 
1.1% 
1.3% 
1.4% 
1.6% 
0.9% 
1.1% 
4.5% 

100.0% 



Table B- 11. 1989 Family Trouble Victimization 

Number of Number of 

I Total I 3.603 

Number of 
% of Address 

Table B- 12. 1991 Family Trouble Victimization 

% of Family I 

Number of 
Victimization 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
13 

Total 

Number of 
Address 

3,662 
553 
147 
52 
28 
17 
7 
3 
4 
3 
2 
1 

4,479 

Number of 
Family Trouble 

3,662 
1106 
44 1 
208 
140 
102 
49 
24 
36 
30 
22 
13 

5,833 

% of 

81.8% 
12.3% 
3.3% 
1.2% 
0.6% 
0.4% 
0.2% 
0.1% 
0.1% 
0.1% 
0.0% 
0.0% 

100.0% 

% of Family 
Trouble Call 

62.8% 
19.0% 
7.6% 
3.6% 
2.4% 
1.7% 
0.8% 
0.4% 
0.6% 
0.5% 
0.4% 
0.2% 

100.0% 



Table B- 13. 1992 Family Trouble Victimization 

Number of 
Victimization 

1 
2 
3 

Number of 
Address 
3,932 
549 
165 

4.2% 
2.8% 
1.4% 
1 .O% 
0.4% 
0.3% 
0.3% 
0.7% 
0.2% 
0.2% 

100.0% 

L 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

Total 

Table B- 14. 1993 Family Trouble Victimization 

Number of 
Victimization 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
14 
19 

Total 

Number of 
Family Trouble 

3,932 
1098 
495 

66 
35 
15 
9 
3 
2 
2 
4 
1 
1 

4,784 

% of Address 

82.2% 
11.5% 
3.4% 

264 
175 
90 
63 
24 
18 
20 
44 
12 
13 

6,248 

Number of 
Address 

3,575 
617 
175 
77 
30 
13 
5 
5 
4 
1 
1 
1 
1 
1 

4.506 

% of Family 
Trouble Call 

62.9% 
17.6% 
7.9% 

1.4% 
0.7% 
0.3% 
0.2% 
0.1 % 
0.0% 
0.0% 
0.1% 
0.0% 
0.0% 

100.0% 

% of Address 

79.3% 
13.7% 
3.9% 
1.7% 
0.7% 
0.3% 
0.1% 
0.1 % 
0.1 % 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 

100.0% 

Number of 
Family Trouble 

3,575 
1,234 
525 
308 
150 
7 8 
3 5 
40 
36 
10 
11 
12 
14 
19 

6.047 

% of Family 
Trouble Call 

59.1 % 
20.4% 
8.7% 
5.1% 
2.5% 
1.3% 
0.6% 
0.7% 
0.6% 
0.2% 
0.2% 
0.2% 
0.2% 
0.3% 

100.0% 



Table B- 15. 1995 Family Trouble Victimization 

Number of 
Victimization 

- - 

Table B- 16. 1996 Family Trouble Victimization 

16 
Total 

Number of 
Address 

1 
4.601 

Number of 
Family Trouble 

Number of 
Victimization 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Total 

16 
5.958 

% of Address 

% Of Address 

Number of 
Address 

% of Family 
Trouble Call 

3,440 
480 
116 
54 
16 
10 
6 
4 
4 
1 

4,131 

% of Family 
Trouble Call 

0.0% 
100.0% 

Number of 
Family Trouble 

0.3% 
100.0% 

3,440 
960 
348 
216 
80 
60 
42 
3 2 
36 
10 

5,224 

83.3% 
11.6% 
2.8% 
1.3% 
0.4% 
0.2% 
0.1 % 
0.1% 
0.1% 
0.0% 

100.0% 

65.8% 
18.4% 
6.7% 
4.1% 
1.5% 
1.1% 
0.8% 
0.6% 
0.7% 
0.2% 

100.0% 



Table B- 17. 1997 Family Trouble Victimization 

17 1 17 0.0% 0.3% 
Total 3,854 4,861 100.0% 100.0% 

Number of 
Victimization 

1 
2 

Table B- 18. 1998 Family Trouble Victimization 

Number of 
Address 

3,209 
446 

Number of 
Victimization 

1 
2 

Number of 
Family Trouble 

3,209 
892 

9 
1 1  
13 

Total 

Number of 
Address 

2,929 
379 

% 

83.3% 
11.6% 

1 
1 
2 

3,479 

% of Family 
Trouble Call 

66.0% 
18.4% 

Number of 
Family Trouble 

2,929 
758 

9 
11 
26 

4,337 

% Address 

84.2% 
10.9% 

% of Family 
Trouble Call 

67.5% 
17.5% 

0.0% 
0.0% 
0.1% 

100.0% 

0.2% 
0.3% 
0.6% 

100.0% 



Table B- 19. 1999 Family Trouble Victimization 

Table B- 20.2000 Family Trouble Victimization 

Number of 
Victimization 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Total 

Number of 
Victimization 

1 
2 
3 
4 
5 
6 
7 
8 
9 
12 

Total 

Number of 
Family Trouble 

2,688 
682 
270 
144 
60 
36 
42 
24 
9 

3,955 

Number of 
Address 
2,688 
34 1 
90 
36 
12 
6 
6 
3 
1 

3,183 

% of Address 

84.4% 
10.7% 
2.8% 
1.1% 
0.4% 
0.2% 
0.2% 
0.1% 
0.0% 

100.0% 

% of Family 
Trouble Call 
67.5% 
18.7% 
5.9% 
4.4% 
1.7% 
0.5% 
0.4% 
0.4% 
0.2% 
0.3% 

100.0% 

Number of 
Address 

2,521 
349 
73 
41 
13 
3 
2 
2 
1 
1 

3,006 

% of Family 
Trouble Call 

68.0% 
17.2% 
6.8% 
3.6% 
1.5% 
0.9% 
1.1% 
0.6% 
0.2% A 

100.0% 

Number of 
Family Trouble 

2,52 1 
698 
219 
1 64 
65 
18 
14 
16 
9 
12 

3,736 

% of Address 

83.9% 
11.6% 
2.4% 
1.4% 
0.4% 
0.1% 
0.1% 
0.1% 
0.0% 
0.0% 

100.0% 
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