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Abstract

     The use of intensity surfaces (hot spot analysis) generated from crime incident locations has found wide use in tactical applications.  Other types of point data are often available that may offer utility. Offender residence is one such example. The methods used to analyze offender residence data are somewhat similar to those employed in hot spot analysis but may have use in investigative as well as tactical decisions.

     An offender residence-incident database, RID, can often be derived from department records and would include offender residence, offender characteristics, incident classification and incident location for the preceding year. A simple density surface created from all offender residences for a large city confirms the obvious, namely, that the offender population is not evenly distributed. However, contouring this surface can enhance or reveal subtle patterns potentially useful in journey to crime studies.

     An offender residence probability surface can be generated for any area large enough to include a significant number of incidents from the RID.   Around a crime location a circle is drawn just large enough to yield a significant sampling of neighborhood incidents. This search can include all crimes or just crimes similar to that being investigated.  A probability surface can now be constructed for the offender residences associated with the incidents from this neighborhood sampling. These surfaces could be used to prioritize a large list of suspects generated from traditional description and modus operandi database queries or to order the mug shots for witness inspection. The comparison of offender residence probability surfaces for an administrative area based on two separate time intervals might also be valuable in tracking shifting journey to crime relationships. ORP surfaces also have application in predicting which areas are likely to see offender displacement due to expanded policing in a target neighborhood.

Introduction

Research on offender mobility has been of interest to criminologists for a long time. The central question addressed in much of this literature is where do offenders live relative to where they commit crimes.  Recent reviews of offender mobility research have consistently concluded that although there is variation across crime type, offenders tend to commit crimes close to home (Swartz, 2000,Wiles & Costello, 2000). 

 Research in this area has typically examined the journey to crime in terms of distance traveled from the home of the offender to the crime incident location (see Rossmo, 1995). Distances are often averaged for all offenders operating in a particular city or large geographic area.  Although this line of research has revealed important findings, it fails to take into consideration that distance offenders travel to commit crime may be influenced by either the local environmental context in which the offenders live or the environmental context in which the crime actually occurs.   In research conducted for the Boston Police department, it was reported that although distance to crime tended to be small for all offenders, when neighborhood context was considered, some offenders operated in the immediate neighborhood where they lived and others operated in neighborhoods further away (Pierce et. al 1999). 

In this paper, we will examine offender residence patterns for offenders who are linked to incidents in a small target area. To examine offender mobility from this perspective, we will create offender residence patterns using spatial analytic techniques to generate offender residence probability  (ORP) surfaces. 

Our preliminary work suggests that ORP surfaces have utility both in everyday policing and theoretical investigations. These ORP surfaces complement the now widely employed hotspot crime analysis in that they add both a quantitative as well as highly qualitative picture of offender source areas associated with a crime hotspot or any target neighborhood.  Plots of this type may have utility in allowing a more efficient targeting and strategic coordination of varied law enforcement and community resources not only by suppressing crime at the point of commission but also at the point of origin. This paper will examine, within the confines of our available database, potential uses of ORP surfaces.

Narrative

      The purpose of this paper will be to demonstrate the use of arrest data to assemble a database that will be used to generate an offender residence probability surface (ORP surface) linked to a specific target neighborhood. This presentation will also propose suggested uses for these surfaces. These uses include monitoring shifting journey to crime relationships, coordinating crime suppression in a target neighborhood with policing and community programs in the linked offender source neighborhoods, and predicting areas likely to experience offender displacement as a result of increased policing in the target neighborhood.

     To develop and test this analysis tool, we used a database from an earlier study that contained an annual summary of information on offender residence, age, sex, race, incident location, and crime classification.  This database was assembled from Boston, MA arrest records for the years 1990 and 1997. We delineated several circular shaped test neighborhoods. The boundary polygon that defines the target neighborhood can be any size or shape but must include enough incidents to make the ORP surface statistically valid. The next step is to locate the crime incidents within these neighborhoods and match these incidents to the offender residences. A point density surface was generated from the offender resident locations for those committing crimes in the target neighborhood. These intensity plots can be used as is but to improve their use for between neighborhood and temporal comparisons the intensities per unit area are converted to probabilities using the map calculator tool. The resulting individual values of the grid points on the probability surface are what proportion of the offenders who committed crimes in the study neighborhood who live within the search radius of that grid point.  These plots can very dramatically illustrate where the offenders are coming from. Neighborhood 1 (fig 1) clearly draws offenders from around the city but certain areas are clearly more important sources of offenders than others. A selection rectangle can be drawn around any residence hot spot and the offenders within that hot spot conveniently removed from the database for examination and comparison with those from other residence clusters. Note the most intense residence hotspot just southeast of Neighborhood 1. An examination of the characteristics of the offenders from this cluster suggests from their ages and offenses that they are probably associated with a large homeless shelter in that area. The offender implications of this kind of dramatic concentration would undoubted be well known to the local precinct commander but the potential of this spatial sorting to reveal less obvious and more subtle offender patterns seems promising.

   An adjacent area, neighborhood 2 (fig. 2), was defined. It is clear from the probability surface that most of the offenders mainly live in or near to neighborhood 2. Both probability surfaces for the two adjacent sample areas included all the crimes that occurred over the year of record. Similar surfaces could be made for specific types of crimes noting both the differences and similarities between the two adjacent areas. 
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Figure 1.   Offender Residence Probability Surface, Neighborhood 1.

Darker colors indicate higher offender concentrations
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Figure 2. Offender Residence Probability Surface, Neighborhood 2.

Darker colors indicate higher offender concentrations. Neighborhood 1 incidents included to emphasize scale differences between figs 1 &2.

     The potential use of ORP surfaces to monitor or illustrate shifting journey to crime relationships makes no assumptions about the long or short term stability of the relationships. They offer a powerful visual tool (fig. 3) for use in both strategic police planning and research.  It is envisioned that for key neighborhoods these surfaces would be generated for comparative purposes on a monthly or quarterly basis using a data adjustment similar to that used in running average techniques. 
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Figure 3.  Monitoring the changes in offender source neighborhoods for incidents in the important Boston downtown area (red circle) between 1990 and 1997. ORP Surface in Blue with darker colors indicating a higher probability. 

 If analysis reveals that in certain policing environments or specific target areas that no stable year to year offender residence pattern exists, then physical linkage factors, such as transportation arteries and physical barriers, which tend to remain fairly stable on a year to year basis must be deemed as not being very significant in an offenders target choice in that instance. This negative result would direct the investigator to concentrate on other motivational factors.

      If a significant stability exists for year-to-year offender residence patterns, we see significant use for this information. For journey to crime research, these patterns help formulate specific questions as to how and why specific neighborhoods differ in their attractiveness to offenders. Scripts can be written which would, while operating in the background, be constantly comparing recent offender resident patterns for many target neighborhoods to the historical patterns. Any anomalous deviations would be a signal for a preliminary review. Temporal, seasonal, crime category, and offender characteristic factors could all be included for those areas where the pattern was particularly stable and the database large enough.

Summary

       Offender resident probability surface analysis augments the crime hotspot summary. The traditional crime hotspot analysis alerts police to changing crime patterns in the target neighborhood while offender-residence probability surfaces alerts police to changes in offender source areas for those crimes. These surfaces can be used to monitor and visualize changes in journey to crime relationships. 

     These surfaces could also be used for prioritizing lists of suspects generated from descriptive and modus operandi information or in ordering the mug shots for witness examination. ORP surfaces also may have utility in predicting where offenders from a specific source neighborhood are likely to be displaced if their regular target neighborhood is undergoing increased policing. The presentation will include examples of both these applications.

     This paper is intended only to publicize to a wide audience an easily implemented procedure for experimental use by crime analysts. Our preliminary work suggests that this use of point intensity surfaces may have value in research and practical policing but without further research no definite claims as to its actual utility can be made. 
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