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Abstract

This work examines the spatial patterns of known stranger-stranger serial rapists who attacked their victims in Edmonton Alberta, Canada. The theoretical underpinnings providing the framework for this thesis are found in journey to crime research, environmental criminology, environmental psychology, and other spatial or geography-based research. Series were determined by searching an offender database for individuals who had committed two or more sexual offences against a stranger in Edmonton. Thirty-seven series were found meeting the criteria. These series accounted for a total of 235 offences. This information was used to map an offender’s address at the time of the offence and the different offender-victim contact scenes. The circle and range test was first used on the data. It was found that 68% of offenders were "marauders" and 32% were "commuters" if any one of their residences are used as the activity node. However, if only their first address is used, the numbers change to 46% marauders and 54% commuters. Upon closer investigation it was found that a small number of offenders were responsible for an inordinate number of the total offences. These offenders were studied separately for fear they had skewed the initial tests. Similar results were found regardless of their exclusion or inclusion. Other statistical tests were performed to ensure that the distances traveled from an offender’s residence to the initial contact scene did not follow a uniform or normal distribution (i.e., the null hypothesis). Results of all of these tests lead to the conclusion that serial offenders, operating in the city of Edmonton, are bound in some spatial way to offend in areas that they know well. Suggestions for further research are offered. This includes a discussion of the value of the research as an understanding of serial rapists may assist in the allocation of limited police resources in the investigation of serial sexual assaults.
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Chapter 1

Introduction

Criminal investigations have the tendency to be focussed solely on the crime scene and the evidentiary support it contains. Many investigators overlook the geographic perspective and spatial behaviour that must converge to allow the presence of a crime scene. For a crime to occur there has to be an intersection in both time and space between a victim and an offender. Many factors must have come into play for this intersection to occur. Some police officers are not always aware of the possibilities that understanding these geographic factors can have when conducting an investigation. This thesis is focussed on determining the effects of such factors that contribute to the occurrence of stranger on stranger sexual offences. By determining the distance from a known serial sexual offenders residence to the initial contact scene, it is hoped that general hunting patterns of serial sexual offenders committing their crimes in Edmonton, a city of over 600 000 residents located in the province of Alberta, Canada will emerge. Questions such as, are most serial offenders "commuters" or "marauders", as well as what is the average journey to crime distance will be discussed. The specific purpose of this thesis is not only to add to the knowledge of serial sexual offenders, but also to aid in the determination of probable residences of offenders, based upon the locations the initial offender - victim contact scene, and thus help in an investigative capacity. The performance of such tests will be done on a microspatial level. The inclusion of offender residences, journey to crime distances, and hunting behaviour will be discussed throughout the thesis.

The discussion of serial rapists generally conjures up a media-driven image of violent, lonely men who hunt their unsuspecting victims much like a carnivore would hunt for prey. Although all sexual assaults are violent offences, it is hypothesized that most offenders are not all psychotic, sex crazed maniacs, but are somewhat normalized, not in their offences, but in their hunting strategies and routine activities. The research presented in this thesis studies a population of known serial sexual offenders in hopes of determining if there are shared strategies in their hunting strategies. If this is found to be the case then, it is hoped, this will ultimately lead to an investigative strategy that will employ the geography of crime to determine possible residential locations for suspects of unsolved sexual assaults.

It is the ultimate goal of this research to help develop a method to prioritize the police approach when investigating serial sexual offences. To interrogate each suspect continuously throughout a lengthy investigation is both time consuming and difficult, often requiring valuable resources. If suspects can be prioritized through the use of a geographic technique, resources can be saved. In so saying, the conceptual basis of this thesis is found in the geography of crime and journey to crime research, environmental criminology, environmental psychology, as well as spatial and other geography-based research.

As noted, this thesis is an analysis of spatial patterns of serial sexual offenders in Edmonton Alberta, Canada. Initially, only serial sexual assaults were studied. It was then decided that offenders committing indecent sexual acts would also be considered; however to be included in the analysis they must have also committed at least one sexual assault. It was reasoned that an indecent act might have been a precursor to a sexual assault that for some reason had not occurred. Spatial pattern analysis was performed on distances measured between the offender’s home and the initial victim contact scene.

Considering the amount of familiarity between victims and offenders is important as a basis for this thesis. Much research has been performed on serial sexual offenders that offend against people of which they have easy access, such as husbands, fathers, or child care givers. However, what is the specific hunting pattern employed by those who search for strangers as victims? This is the one question that forms the backbone of this thesis. There has been previous research in this field in cities around the world, however, to my knowledge, this is the first study of its kind in Edmonton. This being said, do the hunting patterns employed by serial sexual offenders in other world cities mimic those used in Edmonton? Are there other factors involved, such as psychological boundaries or street layouts? By replicating some of Canter and Larkin's (1993) Surrey studies one can determine if victim hunting patterns are similar in Great Britain and Canada. 

In this thesis two western cultures where rape is generally seen as one of the most violent crimes are compared. In this way, there is some control of cultural biases. However, cross-cultural comparisons remain difficult tasks. The fact that offenders act one way in England does not prove that they will behave the same in Canada. Not only are certain cultural biases still present, but geographic issues arise as well. Many North American cities are laid out in a grid, or Manhattan metric, pattern expanding outwards from a central business district (the downtown core). This is much different from the typical British city, which are not laid out in a similar pattern. However, some studies in North American cities have yielded results similar to those determined by Canter and Larkin (1993) in England (see Alston, 1994, unpublished Master's Thesis). It is therefore hoped and believed that by replicating such techniques in Edmonton, a workable strategy can be developed that will help direct investigations into unsolved stranger sexual assaults.

Through mean range, circle and range tests, and the analysis of hunting patterns of known serial rapists in Edmonton, it is hoped that general hunting patterns will emerge, thus providing direction for investigative strategies. For example, Canters' work determined that most offenders in Surrey England were what he called "marauders", an offender who committed offenses close to their homes, as opposed to "commuters" who tended to commit their offenses further from home. The marauder hypothesis states that by using the two most distant offenses in a crime series as points on the diameter of a circle, the offender's home will be found within the circle. There are a number of problems associated with solely using this test to determine whether offenders are commuters and marauders. These problems, and some methods to alleviate them, will be discussed in Chapter Two (Literature Review). Brantingham and Brantingham (1984) hypothesize that not only will the offender’s residence be contained within the circle but so too will his activity nodes. An activity node is any place that an offender spends time during his/her daily activities. Therefore such nodes may include an offender's school, entertainment spot, girlfriend's house and other locations. 

By understanding this spatial patterning, one may be then able to further understand the development of offenders victim search patterns. These search patterns could potentially be generalized for all serial sexual offenders in Edmonton and police resources can be prioritized at a much earlier stage of the investigation. Once this has occurred, investigations can be more easily directed and perpetrators caught in a timely manner while saving valuable resources.

Chapter 2

Literature Review

Geography plays an important role in crime target selection and as such has become a major focus for certain criminological researchers. Influenced by Brantingham and Brantingham, environmental criminology has seen a surge in popularity in the 1980's and 1990's. Rossmo's (1995, 2000) work on geographical profiling of serial criminals has given much insight into possible geographic reasons behind victim selection. It is some of this insight that will be used to complete this research. The spatial behaviour leading up to the commission of a crime is now seen to be as important to the solving of the crime than the physical evidence possessed by a crime scene. However, one must teach police investigators about the possibilities of geography aiding in the investigation of crime.

To begin the spatial analysis of crime, the locations of the crime and the offender’s residence must first be located on a map or another coordinate system. Only once this is done can ecological and/or geographical analysis occur. Prior to ecological criminology becoming a criminological entity, the objective space concept was used as the preferred unit of measurement in analysis. However, Brantingham and Brantingham (1993) argued that one must also take into account an offenders subjective space. Each individual has unique experiences and backgrounds leading to differences in the way they perceive the space around them. This creates one's subjective space. The subjective space of two individuals may be similar, but are never identical. Conversely, objective space is fixed. Therefore it can be, and often is, identical for several people. One common theme that emerges when defining 'environment' is that a person always operates within the world that they know (subjective environment) and not within the one that exists around them (objective environment). It is this subjectivity in spatial perception that drives research into the geographical analysis of certain crimes. Does an individuals spatial perception lead to observable patterns in crime target selection? If so, can this pattern be generalized to an entire population of serial sexual offenders? It is these questions that researchers have been attempting to answer since the inception of ecological criminology. Criminology and geography are thus tied together in the microanalysis of criminal behaviour (Brantingham & Brantingham, 1984), to form the concept of crime analysis.

The process of crime analysis is complex. This complexity is heightened when the issue of subjective space arises. While accounting for subjective space, crime analysts agree that two key factors are needed before a crime will occur. First, there must be a target. This in itself is a simplistic idea. Targets are found in a multitude of places. The second factor is that this target must be located in an area deemed suitable to commit the crime. Therefore, the criminal's subjective space, his/her perception of the area, must be one that is conducive to committing a crime. This may mean a lack of witnesses, therefore, diminishing his/her chances of being identified. Additionally, the offender must feel comfortable enough in the area to know potential escape routes and alternatives should something go wrong. These two factors are contingent on a further two factors. First, there must be an offender willing and capable of committing such a crime. Second, opportunity must exist. Otherwise stated, the offender must possess the required skill set to make the crime happen successfully. Cohen and Felson (1979) remind us that we can inflict "structural changes in routine activity rates by affecting the convergence in space and time of the three minimal elements of direct-contact predatory violation: 1) motivated offenders, 2) suitable targets, and 3) the absence of capable guardians against a violation" (p. 589).

The work of Brantingham & Brantingham, Canter & Larkin, and Rossmo has been instrumental in the increased importance of geographical profiling as an investigative tool. If one can determine possible residences or other awareness spaces/activity nodes (Brantingham and Brantingham, 1984) of suspects, it can aid greatly in the directing and solving of cases. For large, complicated cases, many hundreds of suspects may be eliminated by the production of a geographical profile. Therefore, several hundred suspects can be narrowed to a few dozen, thus providing a much more workable investigative size and ultimately saving police resources. One must remember that offenses are not committed in random and unpredictable locations, there is a geographical structure that can be observed. This forms the essential basis of geographical profiling as a tool. The study of such geographical structure is dependent on the understanding of all the associated variables. This paper will focus on the principles of: distance decay, familiarity, criminal range, safety zones, mental buffers, the circle and range test, and the mean range hypothesis.

Distance Perception:

In crime, as in life, the principle of least-effort is often applied (Zipf, 1950). This principle states that given a number of possibilities, a person will choose the one requiring the least expenditure of effort (Reber, 1985). When everything is equal, the closest location will be chosen. There are a number of underlying psychological factors that are at play in the choices of offenders, however, the least effort principle still holds true.

The determination of the ‘closest’ distance geographically is rarely an easy task as geography is never isotropic – the same in all directions (Rossmo, 1995). Certain directions will have barriers, both physical and psychological that may allow an offender to move as easily in one direction as another. For example, how many "defensive" drivers avoid using busy roads that require left hand turns for their own safety? The direction of roads is also of concern as most offenders travel through "wheel distances" (Rhodes and Conly, 1981) as opposed to Euclidean (straight line) distances. Therefore what is considered the closest in terms of straight-line distance (or "the crow flies distance") is not necessarily the closest in terms of wheel (actual) distance traveled. Once a crime has been committed, and the investigator begins concentrating on distance, how should this distance be measured? Canter and Larkin (1993) suggest that different measurements must be considered in different types of studies. Manhattan metric, using the equation d(U,V) = IUx-VxI + IUy-VyI (Zaragoza, 2001) where total distance (d) is equal to the distance between U and V on the x-axis added to the distance between U and V on the y-axis, is a conservative measure of distance and is particularly useful in cities laid out on the grid system, such as North American cities. Straight line (crow-flies) measures have proven more useful in British cities which are rarely laid out in a grid fashion. For a proper spatial analysis of crime, we must consider street layouts, transportation methods, and mental/physical barriers. Spatial analysis is not only concerned with distance however, it is also concerned with the reduction of time, effort, and cost to the offender. Therefore, the perception of time and distance is more important than the actual distance. Otherwise stated, the perception of distance is just as critical as the objective space in crime commission (Canter and Tagg, 1975). As noted by Stea (1969) there are several factors that influence the perception of distance:

1. The relative attractiveness of the origins and destinations. 

2. The number and types of barriers between the two points. 

3. The familiarity with the routes traveled. 

4. The actual distance. 

5. The attractiveness of the routes chosen. 

Thus, the nearness principle is simple in its reasoning, however it is very complicated in its implementation.

Mental Maps:

Canter (1994) defines mental maps as cognitive images of familiarity of neighbourhoods and cities, which are formed through the interactions of a person with his/her surroundings. This knowledge is not an exact picture of the area, but is more of a generalized idea of the location. Mental maps are important in the commission of crimes, as the offender must first have an awareness of the target before it can be victimized. Goodall (1987) states

A mental map is a representation of the spatial form of the phenomenal environment which an individual carries in his or her mind. The representation is of the individual’s subjective image of places (not a conventional map) and not only includes knowledge of features and spatial relationships but also reflects the individual’s preferences for and attitudes towards places….The product of this process, at any point in time, is a mental or cognitive map and can be shown cartographically as a perception surface (p. 299). 

It is therefore possible for a person to associate a number of different mental maps, which are ultimately stored in mental atlases (Lowe and Moryadas, 1975).

Geographic information is important to determine a person’s movement. Ones employment, education and economic status are all related to the acquisition of spatial information (Gould, 1975). Lynch (1960) observed that people’s mental maps are as individual as themselves. However there are some similarities in the mental maps of individuals. He argues that this is so because humans perceive things in a similar fashion and image composition (mental map creation) is based on five common elements: (see also Rossmo, 1995)

1. Paths – routes that dominate most people's image of a city. 

2. Edges – lines that help to organize cognitive maps. (eg. rivers and railroads) 

3. Districts – Subareas possessing well-established cores but fuzzy borders. (eg. financial districts) 

4. Nodes – the intense foci of activity. (eg. malls, important intersections) 

5. Landmarks – symbols used for orientation. (eg. signs and buildings) 

A person’s mental maps are created using his/her awareness spaces as backdrops. Goodall (1987) defines an activity space as "the space in which the majority of an individual's activities are carried out, i.e. those place visited regularly by an individual" (p. 14). They also contain "places and connecting routes which comprise a person’s habitual geography on a daily or weekly basis" (Jakle, Brunn, & Roseman, 1976, p. 303). This further supports Canter’s observation (1994) "where we go depends on what we know....What we know depends on where we go" (p. 111).

Brantingham and Brantingham (1993) further propose that most offenders spend the bulk of their daily lives involved in non-criminal activity. Canter (1994) concurs with such an idea and states that criminals are bound by the limitations of normal human activity in society. Thus their activities include family, work, sleep, etc., "they are all working within the confines of their own knowledge and awareness….Constrained by their own experience and habits" (p. 117). Areas surrounding this non-criminal daily life, (namely school, work, and recreation), form what are called activity nodes. The most central node (anchor point) is presumably the offender's residence. Secondary nodes are created around each of the other places important in the routine of the offender. Where the offender commutes between each of these nodes creates his awareness space. These awareness spaces encompass the routes the offender uses, as well as a small area surrounding each route. Brantingham and Brantingham propose that offenders will choose victims within these awareness spaces. An awareness space does not have to be a location that the offender knows very well. Each city possesses landmarks and other well-known locations that can form a part of the offender’s awareness space, without being a part of their daily lives. These areas can include, rivers, parks, and well-known public buildings. It must also be remembered that the above description is a simplification of a complex theory and is incorporating only the essential information at this point. As the thesis progresses, more of this theory will be discussed.

Within an offender’s awareness space is a number of anchor points. These are the places that are most important in the spatial life of an offender, such as their residence, work, or even the home of a friend and family. Someone who is very mobile will have many different and constantly changing anchor points. Those offenders that have no fixed address will not have an anchor point at a residence, but instead may have one at their work, a bar, or other social area (Rengert, 1990). If an offender routinely visits certain locations, they become an anchor for all other activity to surround (Rengert, 1990). This proposition is more heavily realized when one documents that most crime occurs in areas directly surrounding the home of the offender (Brantingham and Brantingham, 1984). The research in this thesis is only concerned with offenders that have known home locations. Those of no fixed address were excluded from the study.

As previously noted, the purpose of this research is to determine whether an offender’s residence in Edmonton has any bearing on his target selection. Otherwise stated are serial sexual offenders in Edmonton more likely to be commuters (driving further away from their home activity node) or marauders (finding victims within their own awareness space)? To determine the answer to this question we must first familiarize ourselves with journey to crime research.

Journey to Crime Research:

Crime trips are defined as a measure between offender residence and the location of the offence. In this thesis the offence location is described as the point of initial contact between the offender and the victim. However, it must also be remembered, that the home is not the sole anchor point for an offence, or is the initial contact scene the only possible offence location. Therefore there are virtually limitless distance measures that can be taken. As it is previously documented that offences tend to happen close to an offender’s home, this is the measure that was chosen for this research and as the offences involve strangers, the initial contact scene gives more insight into the offender's hunting patterns than the sexual assault scene would, should it be a different location.

Journey to crime research can be performed in a number of ways. Either through the use of mean and median measurements, radial distance measures, or the distance decay approach. There are obvious problems associated with the use of such scientific techniques in social science research. Descriptive statistics, such as mean and median, give very limited information to researchers. Means can be influenced by outlyers, and may invalidate the usefulness of the results. Additionally, such research would group several types of offenders together, as all distances must be used to determine the mean. The exclusion of commuters or any other single group of offenders will artificially skew the data. Radial distances, a circle that defines a certain percentage of all offences, can also be calculated. This is one single measure of crime distances and says little about typical crime trips. It also says nothing about those offences that fall outside the radial distance, which is an arbitrary radius. The distance decay model is a much more useful approach to journey to crime research. This is a graphical approach showing the change in the number of crime trips that occur as distance from the activity node increases.

Many common themes have emerged from journey to crime research over the years:

1. Crime occurs relatively closely to an offender’s residence. While offenders are mobile, they tend to not travel far in the commission of their crimes. It seems a majority of crimes occur within one mile of the offender’s residence (McIver, p.22). This is a pattern consistent with the least effort principle. As time is seen as a commodity, people, even criminals, attempt to conserve it. 

2. As distance increases, the number of crimes decreases. This is the exact basis for the distance decay approach as discussed by Brantingham and Brantingham (1984). 

3. Juveniles are more likely to commit crimes in their own home area, presumably because they are less mobile than their adult counterparts (Gabor and Gotheil, 1984) 

4. Different crime types yield different distance measurements. Violent crimes are more often committed closer to the offender's home than are property crimes (Gabor and Gotheil, 1984). 

5. There are certain areas of a city that will naturally have a higher crime rate than other areas (Gabor and Gotheil, 1984). The location of such areas, and their arrangement, will influence their crime patterns. 

Many factors can also affect the direction an offender will travel to target a victim. Offenders may choose to travel in only in a few directions away from home, forgetting others, due to the presence of so called mental buffers. The environment takes on symbolic qualities and has significant emotional significance (Canter, 1994) for many people. Rossmo (1995, 2000) states that for some offenders the crossing of such boundaries may be conceived as a longer journey than it actually is. Therefore, rivers, parks, and main roads could have distorting effects on internal representations of the environment, thus target selection will be modified. Not only do some offenders not cross such boundaries but they may also take opposing approaches and assume that boundaries are methods by which they will not be identified. Therefore offenders may live closer to their offense sites than predicted, but reside on the opposite side of a perceived boundary. Thus investigators must be careful not to assign specific qualities to such apparent mental buffers that would preclude them from determining a suspect.

Canter and Larkin (1993) suggest that as an offender’s criminal career matures (i.e., the series progresses) the journey to crime, and subsequently the offender’s hunting area will increase. This may be due to the first offence of a series being spontaneous and opportunistic (Canter, 1994). As time goes on, the victim selectivity will also decrease. In a FBI study of 565 offences, 18% of the offences deemed closest to the offender’s residence were the first of a series (Warren et al., 1995). However, 24% of offenders were on their fifth offence. A British study of 79 rapists and 299 offenses failed to yield any significant difference in distance between the first offence and the last offence of a series (Davies and Dale, 1995). Davies and Dale (1995) suggest certain reasons for this phenomenon. First, habitual burglars are shown to travel further to commit their crimes than more violent criminals. Somewhat simple reasoning therefore indicates that if an offender was a habitual burglar prior to committing a sexual assault, his crime series would have already matured, and as such his distances will be greater than an offender who was committing his first offence. This would be irrelevant unless the majority of offenders in Davies and Dale's (1995) study were previously serial burglars. Second, sexual assaults are severely underreported. Therefore, what was reported or believed to be the first offence of a series may in actuality be the second or even third offence committed. The journey to crime also depends on the offender's awareness space. As Davies and Dale (1995a) so astutely indicate, "some rapists were obviously drawn to areas where potential victims were accessible, such as red-light districts…The distance the offenders traveled was clearly related to the proximity of their own residence to these locations" (p.13). Obviously, an offender's awareness space can encompass areas such as prostitution strolls, while they live in a distant location. Therefore, someone committing his offences in such areas should be called a commuter, although all of his offences have occurred in a fairly constrained location and is marauding. The study of such a cluster may lead one to incorrectly assume that the offender lives in the area. Therefore the type of area where the offences occur is also important in the study of the geography of crime.

As a series progresses, the offender may become bolder. From a temporal perspective this means that changes appear that are dependent upon the time in which the offence falls in the series. For example, burglars in Canter's (1993) study showed an increase in distance over time. Burglars in this study were further split into two groups; those whose distance from the first to the last offense was less than 15km and those whose distance was greater than 20 km. Rapists also showed the presence of different groups and distances. The first group was comprised of those who committed their offences less than one mile from home. Second, those committing from one to two miles away. The third group was those that committed at a distance of greater than 3 miles. Those whose series fell into the first category showed an increase in distance over time in the series. Those whose first offenses were between 1 and 2 miles showed that they tended to come nearer to home as their series progressed and the offenders whose crimes were 3 miles apart came closer to home and then gradually moved out again. This is closely related to the mean range hypothesis. This could be an unwanted displacement effect caused by increased police presence in the area. If the offender feels their security is threatened they will begin committing offenses farther away to ensure their anonymity. Offenders may begin their series away from home for fear of detection and identification, they will subsequently move closer to home to increase their comfort level, then once they felt comfortable with their offence pattern, and as police presence increases, they will again move further away from home. This difference noted between burglars and rapists is also noted in other forms of serial offenses.

Environmental Criminology:

"Environmental criminologists set out to use the geographic information in concert with the sociological imagination to describe, understand, and control criminal events (Brantingham and Brantingham, 1981, p.21). Therefore there has been a change in focus from the offender to the event. Accompanying this change is an increase in focus on the environment, which is the major difference between the new environmental criminology and the old Chicago School. Brantingham and Brantingham (1993) have recently defined the crime setting as the fourth dimension of criminology, as the setting is the major focus for environmental criminology (Rossmo 1995, 2000).

The Brantingham (1981) model of crime site selection states that crimes are most likely to occur in areas where the awareness space of the offender transects with suitable targets. Rossmo (1995, 2000) defines a suitable target as a, "desirable target with an acceptable risk level attached to it….While any given victim may be selected by chance, the process of such random selection is spatially structured whether the offender realizes it or not" (p. 142). Brantingham and Brantingham (1984) propose a multifaceted process that offenders will pass through prior to the commission of an offence. This process involves the following six steps:

1. Given a motivated offender, there will be a multi-stepped decision making process to identify a suitable victim in time and space. 

2. The environment will emit cues as to its suitability for target selection. 

3. Targets are identified through the offender reading the environmental cues. 

4. As an offender gains experience, he/she develops an idea of an ideal target. This creates a 'template' by which to compare all further potential victims. 

5. The template becomes self-reinforcing, (i.e., it proves itself correct time and time again). 

6. An offender may develop multiple templates for use in different situations. 

This ties into Canter’s (1994) concept of an offender operating within his/her comfort zone.

Brantingham and Brantingham (1981) propose a model of target selection whereby areas containing suitable targets overlap with an offender's awareness space. The presence of a "buffer zone" around the home or other node of the offender precludes one from observing a uniform and normal distribution of offences away from the home. Canter (1994) defines the buffer zone as an area where there is a balance between maximum opportunity and minimal risk (see also Rossmo, 1995). To determine the distance associated to a buffer zone, Canter and Larkin (1993) regressed the maximum distance from the crime sites and home address against the maximum distance between different crime sites and found a constant of 0.61 miles. This was determined to be the safety or buffer zone within which the offender is less likely to strike. The average distance traveled from the activity node depends on a number of factors. Is there a consistency to this range? Do offenders move into certain areas due to easy access to possible targets? Both of these questions must be kept in mind when investigating a case. Canter and Larkin’s (1993) study not only revealed a minimum distance an offender travels from home, but also a minimum distance the offender travels between offences. Both of these minimum distances were directly correlated with each other in the form of a safety zone around both their homes and offences. They are far enough away from home so as not to be recognized, but are still close enough to feel comfortable and know all possible escape routes. Although the existence of this safety zone is significant, we cannot assume that there is an even distribution of targets outside the area. Therefore there will not be an even distribution of offences around the activity node, but rather certain directions will be traveled more often.

Brantingham and Brantingham (1981) argue that target selection is largely dependent on routine pathways used by the offender to move between their normal, daily activity nodes. Additionally, the environment and individual offender attributes, combine to form a "structural backcloth" or backdrop that will ultimately affect the decision of the offender, or even the opportunity to commit such a crime. Keeping this in mind, it is thought that a crime will be committed only after a triggering event presents an opportunity for that crime to occur. For example, a person is walking down the street two city blocks away from home. They notice a new convertible sitting unattended with the keys in the ignition (a triggering event). Although they may not have set out to steal a car, after a moment of deliberation, the person steals the car. The opportunity presented itself and was seized by the offender. Thus a triggering event is generally enough to cause a person who is predisposed to committing crimes, to perform the act. However, it is still thought that offences occur within the offender’s awareness space, when a triggering event presents itself. This raises some significant issues. If one takes into account all the known residences for the offender, his friends and family, along with all the work and social locations they utilize daily or weekly, an awareness space could virtually encompass the entire city. Thus, crimes will occur in this large awareness space, and the initial spatial analysis of the individual would indicate he lives somewhere within the confines of the city. D. Kim Rossmo (1995) has developed a technique called criminal geographic targeting (CGT) that uses a complex computer program to combat such inherent problems and more accurately pinpoint potential residence locations for offenders.

Victim selection occurs in many ways. According to Newton (1992) "a hunter goes where there is game…. A slayers choice of stalking grounds may be determined by a private fantasy of vision, but it must include the basic elements of reasonable access, a supply of ready victims, and a decent prospect for evading capture" (p. 64). Canter (1994) suggests a hierarchical approach to victim selection whereby victim preference may delineate the offender's hunting ground (target area), but specific victims are chosen from within that target area. For example Canter (1994) noted certain differences between inside versus outside rapes. Inside rapes indicated that there was some sort of preplanning involved and those offenders tended to have previous criminal histories. Outside rapes were much more opportunistic. Once the victim is selected, there are several stages to each offence. Amir (1971) concluded that each occurrence of serial rape is comprised of the initial meeting place, crime scene, and after (release/recovery) scene. Each of these three scenes can be a separate location, or they can be combined. LeBeau (1987) adds that both the offender's and victim's residences must be included as well. The basis of this thesis encompasses both the offender's residence and the initial contact scene. All of these factors must be met before the crime is completed.

How then, once an offender has decided to commit an offence, does he choose the specific target within the awareness space? In certain situations, mixed scanning occurs. This is a process by which a person determines an area that has good potential to commit a crime, however has not yet chosen a specific target within that area. They know the area on a general level from past experiences, however do not have an intimate knowledge of the potential which it holds. Break and enters are a good examples of mixed scanning. An offender may identify a street emitting cues that it is suitable for criminal activity, however, the exact house has yet to be chosen at the time the burglar goes to the area to break-in. More precise cues, such as possible hiding places, presence of an alarm or a dog, and even lighting will all have a role in target selection or avoidance. More simply, a general group of potential targets will be identified, and through scanning each one, an offender chooses the appropriate target for his offence. A serial rapist may use the same decision pattern in the choice of his victim. They may first choose the area, and then, somewhat opportunistically, choose the victim from within that area.

Areas to commit crimes are often sought prior to the commission of an offence. Spatial decisions are continuously being made while travelling through areas. These decisions may be habitual or conscious. Either way, spatial behaviour always has a purpose. People choose to take thoroughfares that have less traffic stops or turns, as they are perceived shorter. First time trips are perceived longer than return or subsequent journeys. Shortening a trip may not be the sole reason for choosing to travel in certain directions, or using certain routes. More aesthetically pleasing routes are often chosen over those that are less pleasing, even if the trip is longer. This spatial behaviour of serial rapists has an impact on this thesis.

Distance Decay Principle:

In the development of ecological criminology, many different realities have come to light. One such principle is that of distance decay. Distance decay indicates that the number of offenses committed by each offender decreases with increased distance from his home (or other activity node and awareness space) (Brantingham and Brantingham, 1984). Therefore investigators should remember that in serial offenses, the home of the offender may be closer to the majority of the offenses, and only rarely would it be close to the outlying, seemingly odd, offense sites. The Brantinghams' explanation of this principle states that the distance decay effect is partly a function of an offender's knowledge of the opportunities present in an area and risks associated with traveling farther away from home.

This principle is particularly useful for research into serial sexual offenses. Canter (1993) determined that the rate of decay is much more pronounced for sexual assaults than it is for many other types of offenses. Therefore, sexual offenders stay closer to home when targeting their victims. As Canter has determined this to be true, it will be assumed that offenders living in Edmonton will exhibit similar patterns.

Normally, people interact with more people or things closer to their home location than they do with people or objects further away from it. Another reason is that a person has more knowledge and feels more comfortable in their home range than in distant areas of which they have little or no knowledge. The distance decay principle therefore states that fewer crimes will be committed as distance increases from an offender's home, as expense increases and comfort levels decrease. Brantingham and Brantingham (1981) reveal that 40% of rapes occur within 1 block of the offender's home and 74% within 2 miles, which is very similar to the results found in Edmonton. LeBeau (1987) studied the distances traveled by the serial rapist from his residence to the initial contact scene. The mean journey was 1.77 miles. He argued that the mean for single offense rapists was 3.5 miles. LeBeau concluded that serial rapists tend to offend closer to home and will not travel as far as the single offense rapist to find a victim. This may be due to the fact that the serial rapist gradually becomes more familiar with their offending pattern and become more comfortable offending closer to home. More violent offences occurred closer to the offender's home than property offences. LeBeau's research incorporated violent offences that occurred within the home, against people known to the offender and not just strangers. However, the numbers are still staggering and worthy of closer analysis. If an offender is going to commit a crime against a non-family member, there is generally a zone of safety created around the house, the safety or buffer zone. This is a mental barrier that discourages the offender from committing crimes within it. It is hypothesized that the offender feels he/she is more easily identified closer to home, therefore they must leave this psychological safety zone to commit offences. This is even more important in studies such as this thesis, which is studying stranger on stranger attacks, and while performing spatial analysis of crime patterns. Distances away from the home are perceived individually by offenders and are not likely measured by them. If the offender lives near a freeway, their actual distance to a crime scene may be farther than that of an offender in the middle of a residential zone. However they may perceive the distances as similar in that they are travelling for the same amount of time to get to the location. In reality, the offender who resides close to the freeway will have traveled significantly farther in the same amount of time, as there are fewer starts, stops and turns associated with travel on a freeway as opposed to a residential street. Distance may be perceived differently by people living in different areas of the world. For example, people living in densely populated and smaller geographic areas may consider a 100 kilometer trip far, as it could require several hours to travel. However, as in Canada, vast, less densely populated areas can be crossed in relatively little time. Therefore, offenders living in North America may be more apt to travel further distances to their offences based on the fact that it is easier and less time consuming to do so. To date I am unsure whether this theory has ever been tested. The distance decay model should therefore be modified to state that "crime occurrences decrease as perceived distance increases" (Brantingham and Brantingham, 1984 p. 349).

Mean Range hypothesis: 

The mean range hypothesis was developed from environmental psychology. This theory dictates that an offender will commit a number of offence away from his home, eventually moving closer and again moving farther away from his residence.
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"Emotive crimes" (Brantingham and Brantingham, 1984) where search and planning is of lesser priority than for "highly instrumental" crimes such as burglary, show a lower than average distance traveled from home. The Brantinghams’ have determined that more violent or assaultive crimes usually occur in more geographically constrained areas after an emotional interaction between the offender and the victim. Therefore with less planning involved, offenders are more free to choose targets closer to home. Philips (1980) agrees with Brantingham and Brantingham by adding that criminals travel farther to commit property crimes than they do when committing violent crimes. Obviously, the distribution of targets will dictate the distance that must be traveled.

Circle and Range Test:

Canter and Larkin’s (1993) work studied stranger rapes in Britain in attempts to test the marauder versus commuter hypotheses. They found very strong support for the marauder hypothesis and little for the commuter. It is this that will be replicated in the next few chapters. The marauder hypothesis states that using two most distant crime scenes as diameters on points of a circle, all other offenses are inside the circle. More importantly however is that the residence of the offender will also be found within that circle. Canter further suggests that as an offender becomes more experienced, he will become a commuter.

A major component of this thesis, and indeed a key question that is to be answered by the results of such a study is ‘are the majority of serial rapists in the city of Edmonton commuters or marauders?' These terms, coined by Canter and Larkin in their 1993 British study, suggest that the offenders are bound spatially to choose targets in a specific area.

The marauder hypothesis is based on the assumptions of environmental criminology. It states that an offender will commit his/her offenses relatively closely to their residence. The primary activity node will therefore be their home. More importantly, their criminal range will overlap their home range. Additionally, the greater the distance between the crimes in the series, correlates with a greater distance the offender travels from his home to commit his crimes. Conversely, the commuter hypothesis states that the offender will leave his home range prior to committing his offenses in a different area. Therefore the overlap in home range and criminal range indicated by the marauder hypothesis would not be present.
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This is particularly of use in narrowing the field of possible suspects when a series of rapes is discovered. By testing this hypothesis in Edmonton it is hoped that a useable crime fighting technique can be developed and aid in further narrowing police investigations which will inevitably release valuable resources and be used as a cost cutting measure.

From a policing perspective, the fact that most offenders in the Canter and Larkin study were marauders is a significant finding. Now investigations can be narrowed to focus on either a marauder or commuter approach, and thereby drastically reduce the number of possible suspects that need to be identified and questioned. Do serial offenders in Edmonton behave in a similar fashion? With the majority of offenders in Canter's study being marauders, we can postulate that the same results will be the same with the population of Edmonton offenders. However, replication studies must be performed to prove or disprove this hypothesis. To conduct such studies in Edmonton may take slight modifications. Edmonton is laid out on a grid network and as such is similar to many newer North American cities. Unlike their British counterparts most of the streets in Edmonton run directly straight north to south and are intersected at right angles by evenly spaced Avenues that run east to west. Occasionally, major routes will transect these streets and avenues making travel from one area to another quicker by providing fewer stops and turns. Most British cities on the other hand are developed using a much different layout. Their streets rarely run in straight lines and intersections are not evenly spaced and at right angles. These roadways may cause offenders to feel they have gone farther than they actually have. It is generally accepted that distance is perceived shorter when fewer turns are made, and while traveling in straight lines with the fewest amounts of stops. Therefore, if distance is perceived shorter in straight lines, the same amount of travel time may mean an offender has traveled further on straight streets than those that bend. Does this then mean that North American serial rapists travel further and will ultimately all be considered commuters? Do they offend outside their home range because it is easier and quicker to commute on straight roads? Previous research, such as that conducted by Alston (1994), performed in North America has shown results consistent with those of Canter and Larkin (1993).

Problems arise when using circle and range hypothesis to prove or disprove the commuter/marauder hypothesis. Firstly, many police files about initial contact scene are either incomplete or the offense has been reported incorrectly. Secondly, some offenses may be connected to a certain offender's series which should not have been. Conversely some may be omitted from the series in error. The Violent Crime Linkage Analysis System (ViCLAS), a reliable and mandatory database, was used to combat such problems. Canter and Larkin’s (1993) study provides a great starting point for the study of serial sexual offenders in Edmonton. Therefore a range of tests will be performed on Edmonton data in an attempt to determine if the marauder and commuter results found in Britain will hold true for a North American grid type city such as Edmonton.

Rape and Sexual Assault are two terms that will be used interchangeably throughout this work. Sexual Assault is the term generally preferred in North America, however many researchers fail to define the differences between sexual assault and rape in their work. Additionally, in police reports, the terms are also used interchangeably. Therefore, to keep this work and the data set consistent, the two terms must be used interchangeably to avoid any confusion about inclusions of certain data and omission of others.

Types of Rape:

There are several different types of rape. These can be marital, familial, date, acquaintance, and stranger. Each type of rapist has the potential to become a serial rapist. Simplistically, if a motivated offender exists, and there is a suitable target, a rape will occur. If this occurs more than once by the same offender, he is then identified as a serial rapist. The purpose of this thesis is to discuss only stranger serial rapes. Although each form of sexual assault is equally important, the distinction is made in terms of this research, to study only the hunting patterns of serial stranger rapists. To include domestic and other forms of rape, where the victim is easily accessible, and the location is the same in each instance would unnecessarily skew the data. By including the offenders home as an initial contact scene, with a number of known victims, will make it appear that offenders all commit crimes very close to home, thereby the mean distance will be decreased and the study will be compromised. This is not to say that serial rapists cannot fall into more than one category. Some familial rapists may also offend against strangers. As this thesis is only concerned with stranger’s, those are the only distances that were used in the calculations. There was very little support in the Edmonton data to suggest that a large number of offenders committed against individuals that were both known to him and strangers. An interesting study would be to determine the victim selection patterns for offenders who are both known and strangers to their victims. This could also be incorporated into studies where there may be a maturation, per se, from offending against known targets to those who were strangers, or vice versa.

As well as different types of rape, Groth (1979) identified three different types of offender motivation. These are:

1) Anger rapists (45%)

2) Power Rapists (50%)

3) Sadistic rapists (5%)

All three types have the potential to become serial rapists, however sadistic ones are the most likely to repeat their offenses. It also bears mentioning that sadistic rapists are those that are most often portrayed in the media and are thus sensationalized, even though they represent only 5% of the total rapist population. As many serial rapists are sadistic rapists, stranger on stranger serial rape is the exception rather than the rule.

Hazelwood and Warren (1989) found, in a nationwide study, that 76 to 78% of rapists were not living alone when they committed their series of offenses. Thus, married men and those with families and roommates should not be ruled out when seeking a sexual assault suspect. By attacking strangers, apprehension can be avoided for a greater amount of time, by virtue that the offender is difficult to identify. Hazelwood and Warren further reported that 98% of rapists in their study reported availability of victims as a major reason for victim selection. 66% stated that location was also very important in victim selection. Therefore the Edmonton study can become a valuable resource in guiding future serial rape investigations. Rapists use several different approaches. According to Alston (1994) these are:

1) Confidence 'Con' approach - requires the rapist have the ability to interact with the women prior to the rape. (24% of first rapes, 35% of mid series rapes, 41% of last rapes)

2) Blitz approach - rapists uses direct assault, often causing injuries in order to immediately subdue his victim. (17% - 23%)

3) Surprise approach - either the rapist waits for the victim or approaches her while she is sleeping. (50% of rapes)

As is evidenced by the previous chapter, much work has been done in the areas of environmental criminology and journey to crime research which adds to the theoretical underpinnings of this thesis.

 

Chapter 3

Research Methods

Understanding the behaviour patterns of serial sexual offenders is of the utmost importance to criminal investigators. This understanding allows investigations to be directed and a better understanding of the victim selection process can be deduced. We would be remiss to discuss serial rapists without first addressing many common misconceptions about their behaviour and daily lives. Most serial rapists are not the lonely, sexually frustrated, violent individuals the media driven stereotypes would have us believe. In fact, by studying their behaviour and victim hunting practices, one can observe a "normality". Their offences are not normal, but their spatial pattern and geographic movements are. Many serial sexual offenders spend the majority of their daily lives involved in non-criminal activities such as school, work, and shopping (Brantingham and Brantingham, 1984). As the research into victim selection patterns unfolds, the importance of their daily activity will become apparent in the development of an offender's awareness space. Just as a non-criminal will search his awareness spaces to find a dry-cleaner or a supermarket, a criminal will employ the same search strategy when selecting a victim. Therefore one can conclude that serial sexual predators are more normalized than one may be led to believe by the media.

The city of Edmonton Canada, much like many other major world centres, has had a number of serial rapists. Are there unique factors that affect victim selection in Edmonton or are they similar to those found in studies of different cities in the world? Environmental criminology discusses an offender's awareness space, either where he lives, works, or plays. The study of environmental criminology and replication of tests performed by Canter and Larkin in 1993 and Alston 1994, may combine to provide a unique investigative tool to be applied in Edmonton. This city is primarily laid out on the grid system. However, it does have certain unique factors. The North Saskatchewan River meanders in a general south-west to north-east direction, dividing the city in two. The valley is for the most part a forested public park area. It is thought that rapists may see this a barrier, and hence not cross the river to commit their crimes. This, however, goes far beyond the scope of this research project and its discussion will be limited. There are few bridges that cross the river thus restricting access to certain offenders who may have to travel longer distances to get to a bridge. Certain areas of the city, such as the community of Millwoods in the south-east corner of the city, are buffered by industrial areas on two sides and rural areas on the remaining two sides. Perhaps the industrial areas are acting as psychological barriers. The Whitemud freeway runs through the city's south side and divides it into two seemingly different socio-economic areas. Is this acting like a barrier in victim selection? Even without the presence of psychological boundaries, how far does the average rapist in Edmonton travel? Is there any evidence to support a commuter or marauder hypothesis? Through replication of certain tests performed by Canter and Larkin in their 1993 research, the marauder/commuter debate will be answered.

To complete the survey in Edmonton the Violent Crime Linkage Analysis System (ViCLAS) database was probed to receive the names and addresses of serial offenders from Edmonton. This system is a national initiative designed to track serial offenders. Under the mandate of the Edmonton Police Service, any offense deemed ViCLAS submissible such as sexual assaults, indecent acts, homicides, and non-familial abductions require the completion of a 168 question booklet. The questions are designed in such a way as to provide insight into the offenders motive, fantasy, modus operandi, as well as ideal victim type, initial contact scene, sexual assault scene, and release/recovery scene. The answers to these questions are entered into a national database operated by the Royal Canadian Mounted Police (RCMP) for analysis. The purpose is to link cases, determining series and therefore more ably catch offenders who may be moving between Canadian cities. It was originally designed as a method of avoiding linkage blindness, or the practice of improperly linking certain offences to an offender and conversely not linking enough offences to one offender. Once entered into the system, analysts and investigators from across the nation have access to information about an offender's offense pattern and can therefore link known offenders to certain unsolved cases in their area. Linking of offenses is, of course, not an exact science. Although the system may not be perfect, ViCLAS has proven to be the best method Canada currently possesses of tracking serial offenders as they move across the country. It was determined through the ViCLAS database that there were 37 serial offenders in Edmonton where there was enough information known about the initial contact scene and the offenders home address to properly conduct the research. These thirty-seven offenders contributed to 235 offences. As this is a very manageable size, there was no need to take a representative sample. Thus, the entire population was used on which to perform the various tests. 

Canter's mean range hypothesis states that offenders will begin by committing offences at a distance away from their homes. Eventually, as they become more comfortable with their offence pattern, they will begin moving closer to home. Then, as police presence near their home becomes more intense, they will once again begin offending farther away. The distance around the home in which an offender will not choose a target is defined as the "safety" or "buffer" zone. Attempts will be made to determine whether Canter and Larkin’s hypotheses hold true for serial rapists offending in Edmonton.

Circle and range tests are performed to test commuter and marauder hypotheses and are rather simple in their implementation. This relies heavily on having accurate records of initial contact scenes and offender addresses. Police files are not always complete to the point of pinpointing exact initial contact scenes. Additionally, those that are present may be reported inaccurately, as the victim has often been through such a traumatic experience that certain specific details are difficult for them to remember. Therefore, the initial contact scene is not always recorded. Canter’s marauder hypothesis states that an offender's two most distant offences (most distant from each other) will bind all other offences within its radius. Not only will each offence be found within the confines of the circle, but so too will the offenders residence. This can be important in determining suspects. Several important questions can be answered through the replication of Canter and Larkin’s techniques. First, the circle test allows one to determine if serial rapists in Edmonton behave like marauders as seen in England. If not, the factors influencing this difference in hunting and victim selection patterns will be discussed. Second, there will be a determination of the correlation between the distances traveled by Edmonton offenders and those traveled by English offenders. The data set used in this thesis contained data about the initial contact scene between the offender and the victim as well as the offender's address at the time of the offense. This will allow easy replication of key parts of Canter and Larkin's (1993) study. Unfortunately, the information about other awareness spaces possessed by the offenders was insufficient to be used to perform studies as in-depth as those conducted by Brantingham and Brantingham (1984) and Alston (1994).

Kolmogorov-Smirnov tests (Massey, 1951) were conducted on all data to test the null hypothesis that there is neither uniform nor normal distribution of offences. This test is concerned with the "agreement between the distribution of a set of sample values and a theoretical distribution" (p. 68) and is thus called a " test of goodness of fit" (p. 68). From a sociological perspective, a 95% confidence level is chosen for all statistical tests.

It became obvious from the outset that certain offenders committed an inordinate number of crimes. The fear that the data associated to these individuals skewed the data prompted me to perform all statistical tests while including and excluding the data for any offender committing more than 10 offences. Edmonton has recorded six offenders of this magnitude, and they combine to perform almost 50% of the serial offences. The results of these different statistical tests will be discussed separately in Chapter 4. Interesting questions arise when discussing offenders who committed so many offenses. Are their victim selection patterns different from those who offend only a few times? Is there an identifiable difference in the offence patterns of those offenders who commit large numbers of offenses and those who do not, or are some offenders simply more effective than others at not being apprehended? Each of these questions will be probed and answered in the following chapter.

The measurements used in this thesis come from distances between the offender's home and their initial contact scene with the victim. Initial contact scenes were chosen as opposed to sexual assault scenes as the offender must first come into contact with the target prior to the offence occurring. At times, the initial contact scene is the sexual assault scene and at other times the two parts of the crime occur in different locations. The use of initial contact scenes as points of measure yields a more accurate description of where the awareness space of the offender overlaps with the activity of the victim. Take a scenario where a rapist commutes to a known prostitution stroll and picks up a prostitute, they then drive back to his residence where the assault occurs, and she is released. If the sexual assault scene was used as the distance measure, we would get a measurement of zero kilometers. This would indicate that the offender was a marauder, when in fact he had commuted to the scene where he first met the victim.

It was concluded that two types of measures would be used in the determination of distances from offender’s residence to the initial contact scene. Straight-line (crow-flies) distances have proven to be accurate in British style cities (Canter, 1994), and Manhattan metric are more accurate in grid-layout or North American cities (Canter, 1994). Manhattan metric measures are determined by using a simple equation of adding the distance between two points (U,V) on the x-axis to the distance between the same two points on the y-axis (see equation on page 13). In a grid-system this allows for an east-west measurement to be added to a north-south measurement. This metric assumes the city is laid out perfectly on a straight-line grid-system, and does not account for physical barriers that must be crossed or for major arterial routes crossing at non-right angles. However, the difference in actual distance traveled and Manhattan metric is usually negligible. To speculate on the actual route traveled by an offender through the use of a curvimeter would be suspect. Thus, the approximation of distance found by the Manhattan metric method is much more reliable than that determined through the use a curvimeter. Manhattan metric distances are somewhat conservative, in that they tend to be a slight exaggeration of the actual distance. Therefore actual (wheel) distances will be slightly lower than those approximated using Manhattan metric measures. Thus, it is argued, the actual distance traveled will be a measure falling somewhere between the crow flies and the Manhattan metric measurements.

The measurements were taken from maps created using a MapInfo 4.1, a readily available computer mapping program. This enabled a graphic representation of the offence sites in relation to the offender’s residence. These maps were also useful in the completion of the circle range tests. Once all distances were recorded a battery of Kolmogorov-Smirnov tests for goodness of fit were conducted. This was an initiative undertaken to ensure the distribution of offences was neither normal nor uniform, thereby proving the null-hypothesis that there was non-normal and non-uniform distribution of offences around an offender’s residence. Obviously, if there was a geographic factor affecting target selection, and this factor was the offender's residence, then we would expect to see neither normal nor uniform distribution of offences as we move farther from the activity node. The results of the Kolmogorov-Smirnov tests, as well as the results from the replication of Canter and Larkin’s techniques are recorded and discussed in great depth in Chapter 4.

Chapter 4

Results/Discussion

It was determined that serial offenders in Edmonton search for their victims in much the same way as they do in other cities around the world. The circle and range theory shows that most Edmonton offenders are marauders. However, through the use of other statistical techniques, the amount of marauders decreases to slightly over 50%. Thus the overall results indicate a slight bias towards marauder type offending, however, there is no overwhelming support for this offence pattern over the commuting. There is evidence to support the presence of a buffer, around the residence of the offender, where he commits fewer offences. In all, 235 offences were recorded in 37 series. Therefore the average number of offences per individual was 6.35. Obviously, there was not an even distribution of offences for each offender and the range in offence numbers was from 2 to 36. Six offenders committed more than 10 offences each. Those offenders that did were studied separately in additional tests for fear that they skewed the initial results. As will be discussed later, similar results were found regardless of their inclusion or exclusion from the tests.

Circle and Range Tests:

As previously described, the circle and range test is designed to seek and determine the relationship between an offender's home and his criminal range. It does this by taking an offender’s two most distant offences as the diameter of a circle and determining if the offender’s residence is contained within its confines. As no data was available about additional activity spaces of the Edmonton offenders it was impossible to determine their role in the spatial patterning of victim selection. Of the 37 observed series in Edmonton, 27 had all offences within the offender's criminal range but the offender’s residence was not necessarily contained within it. Twenty-five of the 37 series had at least one residence encompassed by the criminal range circle. This translates to 68% of the offenders fitting the marauder model and the additional 32% are commuters. As the first residence is generally the one for which the awareness space is the most developed, offenders could move away from the location while remaining very aware of the offence possibilities it contains. Accounting for only the first residence, and ignoring all others, reveals that 46% of offenders are marauders and 54% are commuters. It is argued (Alston, 1994), that the first residence should be used as a benchmark for the determination of marauder and commuter patterns. The circle and range test fails to account for offenders who move during their series. Take for example an offender who commits 10 offences close to his home. He subsequently moves to the opposite end of town and commits more offences close to his new address while commuting to commit one more crime close to his previous residence. The circle created using the two most distant offences will not only encompass all the offences and the offender’s address, but could also encompass most of the city. By virtue of the offender’s residence being inside the circle he would be defined as a marauder, however, it is difficult to justify a marauder label if the criminal range encompasses a large city. As the offender’s first residence is a constant in the offence cycle, only this residence should be used in the determination and subsequent labeling of offenders as commuters or marauders. In Edmonton, however, there was little evidence to show that offenders who moved across town commuted to their old neighbourhoods to commit offences. Hence, all of the offenders residences was used in the determination of a marauder and commuter label. In general, those who moved during their series tended to commit offences close to their new residence, and not their first one, unless they happened to be in the same neighbourhood.

There was a further ten series where the crime circle did not encompass all offences. Of the 109 offences in those ten series, 92 were encompassed by the offenders' criminal range. These results are similar to those found by Canter and Larkin (1993) where of the 30 offenses contained in 4 series that did not contain all offences, 23 (77%) were, in fact, found within the crime circle. The slight difference in results found in this thesis and those observed by Canter and Larkin (1993) may be due in large part to differences in the physical organization of the two cities. Also, several methodological problems exist when relying solely on the circle and range test to prove commuter and marauder hypotheses which can account for certain differences in results.

There are several reasons why offenders choose to commit their offences in specific areas. One offender, deemed a commuter, contacted two of his three victims in a well-known prostitution stroll, and a third was contacted just outside the stroll area. This last offence may have been opportunistic crime while the offender was en-route to the prostitution stroll. A second offender, also a commuter, contacted all of his victims within a small area of the downtown business core. Information was available indicating that his particular occupation would afford him sufficient knowledge of the area to commit his crimes there. Another problem with the circle and range test is that it does not account for offenders who choose a specific criminal range. It bears note that this geographic range was not controlled by the offender’s residence, but by the presence of suitable targets. Thus, the spatial influence for this offender is not his home but his preferred victim type and their typical range.

Outlying events can also cause problems with the implementation of the circle and range test. If there is an offender who usually commutes to his offence that one day sees opportunity to commit in an opposite direction and closer to home, his residence will be encompassed by the criminal range circle. He does not fit the classic definition of a marauder as he has commuted to all of his previous offences, however will be labeled as one by virtue of his residence falling within his criminal range circle. The need to account for outlying events in the Edmonton study was minimal. One offender committed an offence quite distant from his other offences, however given his commuter label, and his modus operandi, the event was not as unusual as it first appeared.

Not studied in this thesis, though still worth mentioning is the circle and range tests lack of incorporation of other activity nodes in its definition. If an offender’s awareness space is taken into account during the range test, perhaps all offenders in the Edmonton study would be marauders. As it is demonstrated that there is some type of spatial influence for the majority of serial offenders in Edmonton, an activity node other than the residence may be responsible for the victim selection location.

To add more support to the results presented above, studies were conducted on the average distance traveled by each offender. An arbitrary distance of 5 km was chosen as a definition of a marauder. Anyone committing their offences, on average, below this distance is defined as a marauder and anyone above an average distance of 5km is a commuter. The distances are presented in the following table. A baseline was created at the median (18.5) as there are 37 series. 

Table 1

Average Distances traveled by in each series

	Series #
	Crows Flies Average
	Manhattan Metric Average
	Commuter

Marauder (C/M)

	24
	0.18
	0.21
	M

	35
	0.25
	0.27
	M

	32
	0.45
	0.59
	M

	3
	0.64
	0.84
	M

	31
	0.83
	1.10
	M

	21
	0.95
	1.23
	M

	11
	1.19
	1.97
	M

	2
	1.57
	1.82
	M

	10
	2.01
	2.68
	M

	1
	2.34
	3.03
	M

	23
	2.66
	3.54
	M

	34
	2.69
	3.66
	M

	19
	2.85
	3.63
	M

	25
	2.90
	4.02
	M

	37
	2.93
	3.66
	M

	17
	2.98
	4.14
	M

	8
	3.39
	3.90
	M

	12
	3.83
	4.78
	M

	6
	4.27
	5.75
	C/M

	13
	4.52
	5.82
	C/M

	9
	5.15
	6.26
	C

	28
	5.45
	6.54
	C

	15
	5.49
	6.89
	C

	30
	5.56
	7.57
	C

	29
	5.66
	6.91
	C

	18
	5.80
	5.96
	C

	14
	5.99
	8.13
	C

	27
	6.92
	9.12
	C

	4
	7.65
	9.33
	C

	20
	7.78
	9.67
	C

	36
	8.11
	9.28
	C

	7
	8.69
	11.42
	C

	16
	10.18
	12.20
	C

	33
	11.06
	15.48
	C

	26
	11.12
	15.48
	C

	22
	17.93
	22.17
	C

	5
	28.25
	30.85
	C


The base-line (bordered area in the middle of the table) is the mid-point of the total series. Hence, half of the offenders are above this area and half below. Interestingly, this is also the area where the arbitrary line between commuters and marauders becomes blurred. As we move towards the top and bottom of the table from the middle, we are more positive of the offenders status as a marauder and commuter respectively. This table shows that 18 offenders are marauders, 17 are commuters and there are two who are either commuters or marauders. It is argued that, as Manhattan metric is such a conservative estimate, these two offenders are marauders as is indicated by their straight line measurements. It is difficult to define each offender with any accuracy as there is no distinction between an offender who averages a distance of 4.9km and one who averages 5.1km. Hence the line in middle of the commuter and marauder definition is slightly blurred. The use of average distances for defining commuters and marauders shows that there is no real bias towards one method of offending with Edmonton serial offenders. However, it must be remembered that 5km was chosen arbitrarily. Had 6 km been chosen, 27 offenders would fit the marauder model, results much more similar to those found using the circle and range test. These numbers are reminiscent of observations made by Alston (1994) in his British Columbia study and are somewhat different from those determined by Canter and Larkin. The differences here may once again be attributed to differences in physical layout of the cities as well as certain cultural differences, as the two Canadian studies have resulted in similar observations while the study in Great Britain yielded slightly different results. 

To help alleviate some problems associated with relying on the results of the circle and range tests and the use of arbitrary radii, a more robust test needed to be conducted. It was determined that the Kolmogorov-Smirnov (K-S) test for goodness of fit would be worthwhile to analyze the data (Massey, 1951). The performance of such an elegant test was to prove the null hypothesis that there was neither uniform nor normal distribution of offences as one moves away from the offender’s residence. In other words, if the residence has limiting effects on victim selection, we would not expect to see a uniform distribution of offences, we would expect them to appear only after the buffer zone has been left, and within a certain maximum distance. Additionally, there will not be normal distribution of offences continuously out from the residence, but certain distances will see more activity. This is due in part to the perception of distance, the presence of buffer zones, and the availability of suitable targets.

Kolmogorov-Smirnov Test:

The Kolmogorov-Smirnov tests were run on both straight line and Manhattan metric distances. The purpose of using both was to prove that both measures would show similar results and thus both are appropriate for use in a study like this. Tests were performed at seven different distance measurements for a few reasons. First, to determine if the normality and uniformity changed as the distance from the offender’s residence changed. Second, to determine if the observance of normality but no uniformity at a distance close to home would indicate the presence of a buffer "safety" zone. If the test was successful, above a 0.05 significance level (95% confidence), the distribution of data points is neither uniform, nor normal. As it is hypothesized that the offenders residence plays a significant role in the hunting pattern of the offender, we would expect more offences to be committed closer to home and fewer as we move away. If normal and uniform distributions were observed as we moved farther away from the residence, there would be observable change in the distribution of offences, and there will continue to be an even distribution, thus the residence has no spatial effect on target selection. The results of both batteries of tests are summarized in the tables 2 and 3. The null hypothesis states that we will observe neither a normal nor a uniform distribution of offences as we move away from the offenders residence.

Table 2

	Distribution of Offences using Straight Line Measurements

	 
	40Km
	25km
	15km
	10km
	7.5km
	5km
	2.55km

	Normal Distribution
	<0.0001
	0.0005
	0.0008
	0.0022
	0.0143
	0.0427
	0.2241

	Uniform Distribution
	<0.0001
	 

<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.0019

	Proportion of Data
	1.00
	0.97
	0.95
	0.85
	0.71
	0.54
	0.41


 

Table 3

	Distribution of Offences using Manhattan Metric Measurements

	 
	40Km
	25km
	15km
	10km
	7.5km
	5km
	2.55km

	Normal Distribution
	<0.0001
	0.0006
	0.0022
	0.0172
	0.0183
	0.0327
	0.1415

	Uniform Distribution
	<0.0001
	<0.0001
	 

<0.0001
	<0.0001
	<0.0001
	<0.0001
	 

0.0006

	Proportion of Data
	1.00
	0.97
	0.91
	0.74
	0.62
	0.51
	0.33


 

This data indicates that there is no uniform distribution of offences at any of the measured distance increments. It becomes more uniform at the 2.55km increment, although still not with enough significance to disprove the null hypothesis. The data also indicates that there is non-normality present. Once again the data is not acting as we would expect if there were no significant geographic factors at play. At the 2.55km increment, for both crow flies and Manhattan metric distances, the presence of a normal distribution could not be ruled out. The presence of a safety zone would account for a normal distribution in this area we would expect a normal distribution if every offender refused to offend within the buffer zone. It is highly likely, given the results in other cities, that serial sexual offenders in Edmonton are maintaining this buffer zone around their residence. Canter and Larkin (1993) indicate that the safety zone around an offender's residence in Surrey is 0.61 miles (0.98 km). If one is to expect no, or very few, offences to occur in the first 0.98km, and then more offences from then on, a normal distribution will be observed. The distribution of offences will, however, remain non-uniform, as very few offences will be observed in the first 0.98km, then an increase as we approach the 2.55km increment. The effect of such a buffer zone would be relatively weak on larger distance scales, as the incremental increase in offences would over-shadow the buffer zone.

Six offenders, each of whom committed more than ten offences, contributed to 111 of the total 235 offences. Therefore 16% of offenders are responsible for 47% of the offences. This is a significant number of offences to be committed by a small group of individuals. For this reason, the distances associated to these offenders were removed from the Kolmogorov-Smirnov study of goodness of fit to determine if there were any notable differences. Kolmogorov-Smirnov test were then performed for the six offenders to determine if they showed the same spatial patterning as the total sample, and as those that did not include them. The performance of such a robust battery of tests will determine if the presence of several effective offenders will unnecessarily skew the data. Similar results were found regardless of their inclusion or exclusion. Upon removal of the offenders who committed more than 10 offences, a slight change in obvious hunting pattern emerges for the crow flies and Manhattan metric measurements. The presence of a buffer zone is still observed, and there is a constant non-uniformity. However, there is a normal distribution of offences at 10 km for the straight-line distances and then non-normality until the 2.55 km distances (see table 4). When studying the Manhattan metric distances normal distribution begins at the 15 km distance and continues until the 2.55 km distance (see table 5).

 

 

Table 4

	Distribution of Offences using Crow Flies Measurements for offenders committing less than 10 offences.

	 
	40Km
	25km
	15km
	10km
	7.5km
	5km
	2.55km

	Normal Distribution
	0.0002
	0.0246
	 

0.0377
	0.0717
	0.0401
	0.0366
	0.1572

	 

Uniform Distribution
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	Proportion of Data
	1.00
	0.94
	0.90
	0.78
	0.65
	0.52
	0.35


 

Table 5

	Distribution of Offences using Manhattan Metric Measurements for offenders committing less than 10 offences.

	 
	40Km
	25km
	15km
	10km
	7.5km
	5km
	2.55km

	Normal Distribution
	0.0011
	0.0252
	0.0924
	0.0790
	0.0635
	0.0932
	0.1129

	Uniform Distribution
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.0002
	<0.0001

	Proportion of Data
	1.00
	0.94
	0.85
	0.69
	0.56
	0.48
	0.29


Although the values indicate a more normal distribution of offences, the numbers are not sufficiently high to cause much concern. For example, the 15km distance in the Manhattan metric data indicates a value of 0.0924. In reality, this translates to 91 times out of 100 the test will show non-normality and only 9% of the time will the offence follow a normal distribution. Therefore, at a 91% confidence level, we cannot eliminate non-normal distribution. A value of 0.05 (95 times out of 100 or a 95% confidence level) is generally accepted as statistically significant for sociological work and is used as the significance standard here. It can be argued that a value 0.0924, although failing the Kolmogorov-Smirnov test by virtue that it is higher than the standard of 0.05, remains a non-significant value, and a non-normal distribution is still most often observed. Therefore, the removal of the most active offenders only allows us to see a slight increase in normal distributions. There are no other significant differences noted. Thus, the results are similar with the exclusion of the six "effective" offenders.

Meanwhile, if the six remaining offenders, who have each committed more than 10 offences are considered on their own, and their data run through Kolmogorov-Smirnov tests there is no significant difference in the results. Once again the major difference lies in where the normal distribution emerges. For straight-line distances, we began to see normal distribution at the 5km mark and for Manhattan metric this value changes to the 7.5km distance. One large observable difference is that at 2.55 km, one also observes a more uniform distribution of offences. The values associated to the crow flies distances are presented in Table 6 and those associated to Manhattan metric distances are presented in Table 7.

Table 6

	Distribution of Offences using Crow Flies Measurements for offenders committing more than 10 offences.

	 
	15km
	10km
	7.5km
	5km
	2.55km

	Normal Distribution
	0.0028
	0.0039
	0.00157
	0.6226
	0.9083

	Uniform Distribution
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.7648

	Proportion of data
	1.00
	0.92
	0.78
	0.57
	0.48


Table 7

	Distribution of Offences using Manhattan Metric Measurements for offenders committing more than 10 offences.

	 
	20km
	15km
	10km
	7.5km
	5km
	2.55km

	Normal Distribution
	 

0.0100
	0.0110
	0.0687
	0.2181
	0.3424
	0.7347

	Uniform Distribution
	 

<0.0001
	<0.0001
	<0.0001
	0.0004
	0.0198
	0.5546

	Proportion of Data
	 

1.00
	0.98
	0.79
	0.68
	0.53
	0.37


The small sample size could be cause for some of the observed differences. However, there is a dramatic increase in the test results at the 5km mark for straight-line distances and the 7.5 km distance for the Manhattan metric distances. The Kolmogorov-Smirnov test results show a largely normal distribution at the 5 km increment. It is postulated that the buffer zone is slightly larger for these six offenders. If this is the case then we would expect to see a normal distribution further from their residence. There is also a uniform distribution of offences observed within the first 2.55km. The small sample size may account for such a result. As each offender is committing large numbers of offences, there will be an even distribution seen. All offenders who committed more than 10 offences traveled a large distance. They were all labeled commuters.

The Kolmogorov-Smirnov tests prove the null-hypothesis that there is neither normal nor uniform distribution of offences as we move away from the offender’s residence. This indicates that the offender’s home has significant influence on the spatial pattern of offences.

Distance Decay:

The distance decay model is also visible when studying all these offences. When using Manhattan metric distances, we observe 33% of all offences occurring within the first 2.55km of the offender's residence. 51% are included in the first 5km radius while 49% remain spread throughout the following 35 km. Using straight-line distances this becomes an even more pronounced difference as 54% of offences occurred within 5km of the offender’s home. The number of offences then begins to gradually drop off to a final distance just below 40km. It can therefore be argued that the serial sexual offenders in the city of Edmonton show evidence of the distance decay principles.

Mean Range Theory:

The data obtained from the Edmonton study does not show overwhelming support for Canter’s mean range hypothesis. There was evidence of only one offender starting off his series far from home, moving closer and then, as police presence became too overwhelming, moving farther away. Although the data does not support such a hypothesis, it could still exist, not for home addresses but for other parts of an offender's awareness spaces. Although plotting of the data onto graphs has failed to provide evidence for the mean range theory, there was a trend seen with a few offenders. One offender in particular, that committed many offences, showed a slight tendency to follow the mean range theory. During the middle of his series, his most distant offence occurred closer to home than the most distant offences at both the beginning and the end of his series. Although this is little support for the mean range theory, it shows that with more data, the mean range theory may indeed have some support in Edmonton. As discussed in both chapters one and two police have, until recently, been much more interested in the physical evidence that the crime scene has to offer than in the geographic clues the crime contains. This being said, the police are often more highly concentrated in the immediate area surrounding a crime scene, after a crime, than in the area surrounding the offenders residence unless they are very close together. If an offender habitually offends close to that site, police presence may force him to commit his offences in a different direction. Their perceived distance to the new location may then be affected, as the first trip often feels longer than subsequent trips. Therefore, we may observe offences beginning far away from home then, as police presence heightens, the distance will shorten, eventually moving further away as the offender becomes more comfortable in his new offence area.

Psychological Boundaries:

No evidence was obtained to strongly support or refute the presence of psychological (mental) buffers. As many offenders are marauding, the boundaries have little to no effect on their offence pattern. Several of the offenders who were defined as commuters crossed both the river, industrial areas, and certain large roadways. Obviously, then, the river does not play a large role in containing offenders to certain geographical areas. Thus, as long as the victim was found in the offender’s specific search area the offence occurred. 

Further Discussion:

According to the Kolmogorov-Smirnov tests, serial rapists in Edmonton show a consistent victim selection pattern. By using the mean, median, and standard deviation for all the measurements, we can obtain a description of the offenders typical search area (Alston, 1994). By using the mean, median and standard deviation distances as a circular boundary around an offence site, we can determine possible residential locations for the offender. This can then aid in a reduction of police resources required for each investigation. We can additionally determine the search area of an offender by using the same method. For the entire data set, the mean distance for straight-line data was 5.58 Km, with a median of 3.62 km and a standard deviation of 6.18 km. Manhattan metric distances revealed a mean of 6.89 km, median of 4.93 km with a standard deviation of 7.16 km. It is argued that the median distance is likely the more accurate measure of central tendency for serial offenders. Therefore, if this population of serial rapists can be generalized to future serial rapists then the results indicate that the best use of police resources would be to determine possible suspects within a 3.62 km radius of the initial contact scene. The results indicate that there is a higher probability that suspects being sought in unsolved sexual assaults have a residence within 3.62 km of the initial contact scene between the victim and offender. Otherwise stated, half of all offences attributed to serial sexual offenders in Edmonton occurred within 3.62 km of their homes.

 

Chapter 5

Conclusions

The results of the Kolmogorov-Smirnov tests, circle and range tests, and mean range hypothesis, support the evidence that there is a spatial pattern of target selection centred around the home of the offender. By taking into account the initial contact scene of rapes, a pattern emerged that will hopefully aid in the investigation of stranger on stranger serial rapes with unknown offenders. This will inevitably lead to a decrease in the amount of police resources used in such cases, and the money can used elsewhere. One word of caution however, this technique should only be used as a supplement to proven police investigative strategies and should never be used as a replacement. The amount of information that can be determined from the crime scene in the form of physical evidence is still of the utmost importance in criminal investigations.

Another possible use for this type of research could be to avoid linkage blindness in the ViCLAS system. As previously stated, the use of ViCLAS is not an exact science. Any method that can aid in its use and implementation is of benefit. The results found in this study can be used as a support for determining if a linkage should be made. If an analyst links a case to a series, studies such as this can be used to further support the overall pattern exhibited by the suspect, and further strengthen the linkages. This system would also work on a series of offences with an unknown offender. It would be possible to link possible suspects to the offence by studying the geographic pattern displayed. If there are two offences linked together, with an unknown offender the results determined in Edmonton we could begin prioritizing towards suspects who live in close proximity to the events. Further analysis would have to be completed to ensure that likely suspects who do not live in the area are not too hastily eliminated. An analyst could begin by looking at a list of suspects and determining who lives within the area, thus conforming to the marauder profile. Criminal investigators already use methods similar to this when composing their suspect lists. As some seasoned investigators will tell you, the development of their suspect lists is based mostly on speculation and intuition. The use of the results of this study can be used to remove some of this speculation and make the crime linkage more objective and defensible. All offences in a specified area cannot be linked to an offender simply because he lives in the general area. Positive offender identification by the victim, and similar modus operandi, and other specific crime linkage techniques must first be used before a positive link can be made. Only then should geographic pattern analysis be used to support or discourage a linkage. Rossmo (1995) notes that geographical and psychological profiling does not make definitive statements, only probabilistic ones concerning some components of the offender’s nature. Profiling is not an exact science and will never give all the answers concerning either an offenders psyche or geography.

It is believed that this thesis has added to the growing knowledge of geographic analysis of serial sexual offenders, and more specifically answered questions concerning the spatial patterning of serial sexual offences in Edmonton, Alberta, Canada. It was determined using circle and range tests that 67% of offenders in Edmonton followed the marauder hypothesis and the remaining 32% were commuters, when one of the offender’s residences was considered. However, when considering only the offender’s first residence, it was discovered that only 46% of offenders were marauders, leaving 54% commuters. The average distance traveled to an offence was 3.62 km. To support these findings and to prove the null hypothesis of non-normal and non-uniform distributions, the Kolmogorov-Smirnov test for goodness of fit was performed on the series using both straight line and Manhattan metric measurements. Additional tests were performed on those offences that were linked to the six offenders committing more than 10 offences. The performance of these tests proved that, although they committed far more offences than their counterparts, they maintained similar spatial patterns. These results suggest that there is a spatial cluster of offences surrounding the residence of the offender. Also of note is the presence of a buffer zone surrounding the same offender's residence. An offender will usually not choose any targets in this safety zone. With further information, more tests could have been conducted on an offender’s different awareness spaces to determine if similar spatial patterning is observed for different activity nodes. Alston (1994) found similar results to those obtained in Edmonton when he observed clusters of activity surrounding the known awareness space of an offender in is British Columbia research. This further supports the previously conducted research suggesting that the awareness space has important implications on the spatial selection patterns of offenders.

Most importantly, this thesis, although unique in its implementation in Edmonton, is supportive of similar findings published by environmental criminologists. This work is by no means a comprehensive spatial analysis of serial sexual offenders in Edmonton and much more work still needs to be done to increase the knowledge of serial offenders. Under the scope of this research, there are many items that could be addressed fully in more in-depth studies, including the incorporation and use of more of the offender's awareness spaces and activity nodes. The use of Rossmo’s technique of criminal geographic targeting (CGT) can further increase the validity of this work.

Suggested Research:

Certain ranges, such as prostitution strolls, are areas where potential victims are sure to be found. As specific victim types are readily available in these areas, some offenders will choose to search for victims there. Prostitution strolls are generally not static thus to label them as strolls over long periods of time is difficult. In Edmonton, for example, strolls are in a constant state of flux, though they are maintained in one general area. Not only are many offenders commuting into these areas, but as the stroll shifts position, the distances they travel will either increase or decrease. Further research into this field must take into account movement of prostitution areas and other areas where specific victims will congregate. Some strolls are very active for a length of time and then fall dormant. If a future study similar to that conducted here was to be performed using data that was years or even decades old, the researcher may not be aware that the initial contact scene was or was not a prostitution stroll. This could affect the results if the researcher was attempting to qualify the areas in which the offender committed his crimes. Therefore, the completeness of records and police reports becomes very important in cases where historical research is being conducted.

Changes in modus operandi can also have an effect on the results. Sometimes this modus operandi can have a strong effect on the awareness space of the offender. In studies where awareness spaces are accounted for, the modus operandi should be well studied and controlled in the research, although it was of little relevance in this study. 

Only two types of serial offender series were tested for and described in this work. These were commuter and marauder series types. However, there are many possible sub-categories of offenders that one would do well to describe in future research of this type. The marauder series in this study is similar to that defined by Canter and Larkin (1993) whereby an offender is pre-disposed to offending close to his residence, and possibly close to some of his other activity nodes. An additional method used to define marauders was to label each offender who committed all of his offences within 5km of his home a marauder. Commuters therefore were those offenders who committed their offences more than 5 km away from their residence. Additionally those offenders whose home range does not overlap with their criminal range are also defined as commuters. Both commuters and marauders can be further sub-categorized. A subtype of both the commuter and marauder models was discussed in Alston (1994) and called the Organized/Methodical Series. This type of offence pattern may seem random. The offender likely hopes that this randomness will help him elude detection. The geographic pattern is not readily visible, however, it is suggested that with the use of criminal geographic targeting (CGT), the pattern will emerge. This is the type of offence pattern that is most often thought of when discussing serial rapists, however it is actually a rare phenomenon. Further research in the area of spatial crime analysis should be done to include this type of offence pattern.

When an offender is constrained by the geographical area of his victims, like the prostitution stroll area previously discussed, a forced pattern series emerges (Alston, 1994). This pattern shows a constraint in the geography surrounding the areas where the victims are most likely found, such as prostitution strolls, tavern districts, etc. This type of series is a commuter series sub-type.

Other common subtypes include:

1. Foot series – where an offender approaches/attacks/flees on foot. This can be a subtype of both the commuter and marauder series types. 

2. Opportunist series – those who attack victims that are entrusted to their care or in some other way attack victims who they are brought into contact through mutual acquaintances. 

3. Hybrid series – an offender who exhibits at least two of the above mentioned offence types can be defined as a hybrid offender type. Care must be taken to only use this to define offenders who use the two types of offences in equal proportions. 

Each of these above-mentioned phenomena must be controlled for, as well as more tests must be performed in to further qualify the data. The Kolmogorov-Smirnov tests were able to prove that the distribution was neither uniform nor normal, thus proving the null hypothesis, but it was not able to determine which distribution the data actually followed. Future research is needed to determine which kind of distribution the data followed.

Concluding Comments:

While the Brantingham and Brantingham (1984) model provided the theoretical basis for some of this work, the replication of key pieces of Canter and Larkin’s study of serial rapists from England provided much of the theoretical background. The unpublished Master’s thesis of Alston (1994) provided much insight and it was the first work to apply the Brantingham and Brantingham model to serial rapists. The definitions of terms used in this thesis were borrowed both from Alston’s thesis and the ViCLAS system used by the RCMP.

I believe that this thesis was successful in suggesting that serial sexual offenders operating in the city of Edmonton, Alberta, Canada, are bound in some spatial way to offend in areas surrounding their homes. At least half of them follow the marauder model and this follows the findings of Canter and Larkin (1993). It is hoped that this research work will be useful in the direction of future criminal investigations into serial sexual assaults. In collaboration with future research in this field, it is hoped that more efficiency can be gained in the investigation and linkage of serial sexual assaults.

The true measure of the success of this work will be based on the impact it has on the lives of survivors of serial rapists. If serial rapists are in fact, apprehended sooner, based on the findings of this research, it will make the effort all the more worthwhile. As sexual assault is one of the most violent and unforgettable crimes that can ever occur, I hope that the effort placed upon the research in this thesis will be of aid to the general investigative community, ultimately leading to safer neighbourhoods for all people to enjoy.
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