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The main aim of geographic profiling in regard to offenders is to examine and determine the patterns and how they are dispersed in crime scenes that are connected.  This is done to obtain an estimation of the probable residence of an offender.  Nevertheless, developing a significant profile is not easy to accomplish.  The scene of a crime are as a rule allotted in what it seems as irregular patterns, thus causing great difficulty in identifying trends and traits that implicates a perpetrator (Canter & Gregory, 1994; Rossmo, 2005).  Considering this, research continues to display the scenes of crime are not located randomly Brantingham & Brantingham, 1981; Harries, 2006; Rossmo, 2005).  They happen at the assembly point or the junction of the target, opportunity and offender.  Due to this, the locations serve as a part record of the perpetrators spatial preferences that are determined partially by the immediate landscape (Rossmo, 2005).  There are many existent techniques that identify the significance of the landscape, but there are infrequent models which are able to entertain its effect (Snook et al., 2005; Snook,Taylor & Bennell, 2004; Canter, 2005).  As a result, this research suggests that geographical profiling models, which are able to parameterise the impact of the landscape, will therefore be able to more precisely predict the whereabouts of the residence of a perpetrator.
Generally, geographic profiling theories can be compiled into three categories.  The first being that most crimes are carried out near where the offender lives.  Secondly, the recurrence of crime lessens as the distance increases from where the offender lives.  Thirdly, spatial patterns will differ with different crimes.
These categories set up a foundation for analysing the intricate relationship between the crime, the perpetrator and the victim.  Brantingham & Brantingham (1981) warned of the impracticality of analysing such a relationship away from the framework of place.  Spatial diffusion and centrography are two of the most noted principle (Rossmo, 2005; Snook et al., 2005; Paulsen, 2006).
The centrographic technique provides an average location.  This application comprises of a strategy known as spatial distribution (Levine, 2007).  When spatial distribution is applied to geographical profiling, they have a rundown and measure crime scene allocation and narrow it down to a single location (Ebdon, 1988).  This strategy is based on the premise that the perpetrator will participate in criminal activities near where they reside.  This is known as the perpetrators activity space (Brantingham & Brantingham, 1981).
Analysing distributions may be restricted (Levine, 2007).  Centrographic analysis is improved often by measures of distribution such as circles.  It is implied that when the circle hypothesis is applied, this indicates that a large circle large enough to surround the two crimes that are furthest away will probably surround the perpetrators residence (Canter & Larkin, 1993).  Newton’s geoforensic analysis is another example that investigates crime scenes and their sequences to ascertain the activity space of a perpetrator by locating the dispersal of the crimes encompassing a central point (Newton, 1988).  The amalgamation of spatial dispersion and central tendency, it is implied, have become a productive profiling strategy (Leitner et al., 2007; Levine, 2007; Paulsen, 2006; Snook et al., 2005).  This being said, centrographic techniques have often been exposed to outliers that possibly distort how effective they truly are (Canter & Hodge, 2000).
Geographical profiling also uses models that employ the notion in which are used in spatial interaction models.  One of the most well known approaches is to outline the dispersion of the scenes of crime with the use of distance decay algorithms.  Such techniques measure the possibility of locating the perpetrator’s residence in the immediate area which is connected to the crime scene (Levine, 2007).  The robustness of this approach is in the capability to model the circumstances in which the frequency of crime reduces as the radius to the perpetrator’s residence grows (Capone & Nichols, 1976).  Quintessentially, the support for distance decay models has grown in most applications of geographical profiling (Rich & Shively, 2004).  Despite how popular they are, these methodologies have come under criticism for their dependence on elements of the spatial structures that can cause subtle differences, but considerable traits, that are associated with a perpetrators commute (Rengert et al., 1999).
In the main with a few exclusions, geographic profiling techniques have been unsuccessful when it comes to taking into account impact of the landscape on the incidents of crime (Kent, Leitner & Curtis, 2006).  Instead, more modern methods regularly adopt an a priori expectation that the scenes of the crime and the perpetrator’s residence are both situated on an isotropic surface, where the convenience to commit a crime is consistently dispersed around the perpetrator’s residence.  Brantingham & Brantingham (1981) established that crime locations include complicated elements, thus making random occurrences very unlikely.  This was also reiterated by Rengert et al., (1999).  A study undertaken by Canter & Larkin (1993) on serial rapists and the environmental range, a study which was also done at a later date by Kocsis et al., (2002), empirically implied that a perpetrator’s residence and its locality is not as a rule in the centre of distribution.  To a certain degree, the affiliation between the perpetrators residence and scenes of crime implies a changeable dispersal activity space, this is suggested to be influenced by the perceptions of an offender and the landscape (Canter & Hodge, 2000).  From this, these findings imply the validity of the notion that the perpetrators residence and crime scene activity are in fact positioned on anisotropic surfaces.
The circle-based geoforensic technique used to analyse (Newton, 1988) is a very useful way of measuring.  Firstly, the prediction by the model is of the perpetrators residence, when looking at geographical profiling, this is located in the middle of the crime dispersal.  Secondly the circle, where the definition of the diameter is in accordance with the number of crime scenes and special extent is produced.  This outcome presents an image of where the perpetrators residence is expected.  Lastly, this technique repetitively clarifies the output as whenever a new crime scene occurs it is inputed to the model, and by doing so calculating the changes over time to the location itself and the diameter.  As with everything, there are limitations to this technique and can be criticised as it is not suitable to measure the varying shapes and adaptations of the dispersions in connection to the anisotropic landscape.
The standard deviational ellipse model as a substitute to the circle is more appropriate in its ability to detail unevenness in the landscape.  They both are capable of finding the middle of a distribution, but the ellipse model also takes into account by measuring the orientation and shape of the distribution (Levine, 2007).
The study under review implies that the spatial relationship between the locality of a perpetrator’s residence and sites of crimes that are linked will show special characteristics and patterns that are homogenous with the underlying landscape.  A geographical profiling model was used, one that was able to measure orientation, location and dispersion of scenes of crime, as it was implied this technique would be more precise in the prediction of a perpetrator’s residential location.  Furthermore, due to the effect that the landscape has on the dispersal of crime the ellipse model should be interacted with the landscape features (Levine, 2007).
The research had two hypotheses, and in order to test them the researchers decided to use Newton’s geoforensic analysis to calculate both elliptical and circular profiles for the 67 robberies and 30 burglaries which occurred in Baltimore between 1994 and1997.  The output from both models were looked at in regards to the accuracy of the profile, the distance to a perpetrators residence and the dimension of the search area.
The hypothesis was established from several presumptions.  Firstly, that each series of crimes were carried out by a single perpetrator.  Secondly, the assumption that the effectiveness of a profile that a perpetrator begins and finishes their crimes from where they reside.  Thirdly, that the perpetrator’s spatial characteristics would be split in two either to commit a crime inside their activity which is known as the marauder model or outside which is known as the commuter model (Canter & Larkin, 1993).  Fourth, the assumption of the types of crime that were looked at burglary and robbery, which are similar in nature and as a result the comparison of the profiles maybe looked at equally.  Finally the assumption that perpetrators’ residence and where the crimes took place were near to transport links.
There are some current literature with differing ways and methods for evaluating profiling accuracy (Canter et al., 2000; Paulsen, 2006; Snook et al., 2005). Nevertheless, there is no hard and fast rule (Rich & Shively, 2004). As a result of this, many of these models and the way profiling is measured have come under scrutiny (Canter, 2005; Snook et al., 2005).
There is a paramount difference to be made between other circle-based techniques and geoforensic analysis, which is the variation of the location and the size of the area to be searched, in accordance with the number of crimes to be analysed and the special extent.  Newton’s method produces three different characteristics (Leitner et al., 2007; Newton 1988).  Firstly, the supposed residence will move closer to the actual residence.  Secondly, the area which is being searched would vary in size as the additional scenes of crime are added.  Finally, the perpetrators residence would fall within the area that had been predicted.
The results acquired from the research imply that they can be compared closely to those of Leitner et al., (2007).  Quintessentially that the movements being assumed and the alternating size of the area being searched were ascertained for elliptical and circular models.  In regards to the accuracy of profiling, the results were marginal in favour when the circular model was used.  However, the accuracy of profiling increased considerably with the use of the elliptical model.  The results of this study showed the elliptical model outperforming the circular model in all aspects which were error distance, search area score and profile accuracy.
The study used Newton’s (1988) geoforensic analysis to illustrate how easy and informative the technique of geographic profiling can be and how it can be used in the investigation of crime.  However, the areas within the circle that are searched with this profiling method, as with other such methods take for granted an isotropic surface, where within the circle at any location could be potentially the perpetrators’ residence.  In order to look more carefully at the study, it was suggested that models that were able to use the parameterising effect of the landscape would be advantageous as they would be able to predict the perpetrators’ residence more accurately.
The results of the study also showed, as well as the effectiveness of elliptical models, the validity supporting that landscapes have an impact on the location of a crime scene.  It would be benevolent to apply further research to identify the range in which travel links have a bearing on the direction of a crime scene.
The ellipse model has been suggested to work due to the fact that the occurrence of crime doesn’t happen randomly in space.  The study under review looked at 30 burglaries and 67 robberies. The sample proportion differed greatly.  It would be beneficial in future research to have a larger sample size with an equal ratio of the types of crime.  The study was also restricted to one major area.  Differing locations and perhaps consisting of rural and urban would be advantageous.  The modelling techniques used could also come under scrutiny as Snook et al. (2005) and Levine (2007) imply that centre of minimum distance (CMD) is seen as the most accurate way to measure the dispersal of central tendencies.
A finding that has come somewhat surprisingly from this study implies that Newton’s geoforensic technique suggests a new element in the apprehension of perpetrators.  As Newton (1988) stated, the central location of the profile was successful and as the investigation moved forward and the model gained more information the greater the success.
Another study, which researched the patterns of crime of 76 serial sexual offenders from New Zealand to discover how much perpetrators, show consistency in their choosing of crime and location.  They tested spatial consistency by using the distance the perpetrator travelled to commit the crime.  The findings supported spatial consistency and, as many studies researched, it was implied that perpetrators on average did not travel far from their residence to offend (Lundrigan et al., 2010).  Canter (2000) implied that several researchers have shown the practicalities of perpetrators’ spatial consistency models.  This study in New Zeland relied mainly on police information from their data.  This in itself caused limitations.  Firstly, the data from the authorities was collected for other purposes and not for research, thus it was an impossibility to gather information on environmental variables other than what had originally been reported.  The information that had been recorded on the victim’s characteristics was scarce and occasionally nonexistent.  Secondly, the information given is only for the perpetrators that have been caught and charged.
Perpetrators do not choose environments and locations at random, their spatial behaviour comes down to how well they know a place and how quickly they are able to proceed from there.  This supports the idea that the patterns left by perpetrators can be used to disclose something about themselves and also their understanding of the environment that they chooses to offend in.
Research has been undertaken with stranger rapists and serial arsonists it has been suggested that these types of perpetrators fall under the category of the marauder an offender that commits their crime close to where they reside.  A study carried out in Italy, on a serial burglar who carried out his crimes over a number of years, was investigated using geographical profiling.  The results implied that the perpetrator occasionally fell under the category of a marauder and on other occasions a commuter which is an offender that carries out his crimes away from his residence.  Following on from this research, it would imply that assumptions cannot be made (Grubin et al., 2001).
Geographical profiling has been developed over the years by David Canter and his colleagues.  The principles are based on theories such as the circle theory, which predicts that the shape of a perpetrators crime and his residence will be a circle with the residence situated in the middle of the circle (Rossmo, 2005).  These factors, if slightly inaccurate, could affect the accuracy of such models.  Between 1991 and 2001 Rigel, which was the name given to Rossmo’s profiling system was utilised in the investigation of 1426 crimes.  The effectiveness of Rigel was looked at by taking into comparison the size of the whole area where the crimes were committed to the size of the area that was being searched, on the assumption of the geographical profile.  The effectiveness of this varied greatly and was dependant on the crime committed.  It was suggested to be most effective with arson cases (Alison et al., 2002).
One of the main criticisms of offender profiling and geographical profiling in general is, the fact that it is based on so many varying assumptions.  Whilst profiling the characteristics of a perpetrator, behaviours are assumed from what is collected from a crime scene.  Quintessentially, the sort of characteristics explained are demographic in a criminal profile.  In those instances the profiler is making an assumption in regards to the relationship between behaviour and the demographic characteristic.
Whilst it is very clear that offender profiling has been successful in many cases with empirical evidence it is still seen as a risky scenario full of assumptions.  It is a field still relatively at its early stages and requires a great deal of further investigation and development, especially in connection with establishing its theories and their basis.  A concern is that if an offender profiling is incorrect or even slightly so, the case could become misleading and as a result an innocent person may be charged with a crime that they didn’t commit.
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