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 LEARNING OBJECTIVES

Chapter 4 continues the discussion about how offenders interact with 
the environment to make decisions. Crime patterns are influenced by both the 
offender’s knowledge of the environment as well as the spatial and temporal 
availability of targets. Essentially, offenders operate within the boundaries of their 
awareness space and are influenced by target availability, among other factors, 
when selecting locations to commit crimes. This chapter also reviews findings 
from studies about journey to crime, the distances offenders travel when commit-
ting crimes. Journey-to-crime research has identified patterns in the distances 
offenders travel. Just as offenders use clues about the environment to select 
targets, law enforcement uses knowledge about the criminal hunting process to 
find them. This chapter introduces the concept of geographic profiling, a police 
investigative methodology that uses the locations in a connected crime series to 
locate the responsible offender. This chapter concludes with a geographic profiling 
case example. After studying this chapter, you should be able to:

• Define and explain awareness space.
• Define and explain target backcloth.
• Understand the findings of several journey-to-crime studies.
• Define and explain geographic profiling and how it is used in a police 

investigation.
• List and describe the types of hunting methods used by offenders.
• Describe several different investigative strategies used with geographic 

profiling.

By Lorie Velarde

Chapter 4 continues the discussion about how offenders interact with 
the environment to make decisions. Crime patterns are influenced by both the 
offender’s knowledge of the environment as well as the spatial and temporal 
availability of targets. Essentially, offenders operate within the boundaries of their
awareness space and are influenced by target availability, among other factors,
when selecting locations to commit crimes. This chapter also reviews findings 
from studies about journey to crime, the distances offenders travel when commit-
ting crimes. Journey-to-crime research has identified patterns in the distances
offenders travel. Just as offenders use clues about the environment to select
targets, law enforcement uses knowledge about the criminal hunting process to
find them. This chapter introduces the concept of geographic profiling, a police 
investigative methodology that uses the locations in a connected crime series to
locate the responsible offender. This chapter concludes with a geographic profiling 
case example. After studying this chapter, you should be able to:

• Define and explain awareness space.
• Define and explain target backcloth.
• Understand the findings of several journey-to-crime studies.
• Define and explain geographic profiling and how it is used in a police

investigation.
• List and describe the types of hunting methods used by offenders.
• Describe several different investigative strategies used with geographic

profiling.

Introduction

Chapter 3 discussed the theoretical frameworks for crime site 
selection based in environmental criminology, including Rational 
Choice Theory, Routine Activities Theory, and Crime Pattern Theory. 
Recall that Crime Pattern Theory, as discussed in the previous chap-
ter, explains how offender interaction with the environment produces 
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150 CHAPTER 4 Geography and Individual Decision Making: Victims and Offenders

patterns of criminal activity. This chapter builds on this discussion of 
theory by discussing other concepts related to crime site selection, such 
as activity and awareness space, mental maps, and target backcloth. 
Studies examining the distance an offender travels from his home to a 
crime location are also discussed in the journey-to-crime section.

Researchers and law enforcement practitioners alike have been 
interested in the influence of the environment on where, when, and 
how crimes occur. By reviewing research conducted in the area of 
environmental criminology, the police have been able to use research 
empirical findings about offenders’ interaction with their environ-
ment to help apprehend criminals. One promising methodology in 
this area is geographic profiling. The principles of this technique and 
a geographic profiling case example are discussed later in this chapter. 
But before we can discuss geographic profiling, we must discuss a little 
more theory.

Mental Maps and Awareness Space

Everyone has daily activities that they participate in. Such activities 
include going to and from work, school, shopping, or recreation areas. 
Over time, making repetitive journeys to various locations gives us 
knowledge of the routes and characteristics of these places. We form 
cognitive images of the places we frequent, the routes to these places, 
and the areas we pass through. These cognitive images are known as 
mental maps (Brantingham & Brantingham, 1984).

Mental maps are the interpretation of the environment by the 
individual and are the result of perception, coding, and interpreta-
tion of information. Mental maps not only reflect the spatial features 
of the environment but also the attitudes, experiences, and feelings 
of the individual about his or her environment. While mental maps 
vary from person to person because they are influenced by individ-
ual experiences, they also have much in common (Brantingham & 
Brantingham, 1984).

As people pass through a city, they begin to become familiar with 
areas. However, people do not know the entire city, either physically 
or temporally. There are areas that individuals know well and areas 
they have little or no knowledge of. The well-known areas, those places 
visited frequently, and the routes that connect these areas comprise 
our activity space (as discussed in Chapter 3) (Jakle, Brunn, & Rose-
man, 1976). If you wish to test this, sit down and draw a map of your 
world as you see it. Draw the major arterials and streets you travel 
on frequently. Also draw the places you go to shop, eat, work, attend 
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 Mental Maps and Awareness Space 151

school, meet friends, run errands, and other locations you may visit 
during a 2-week time period. When you are done creating your map, 
show it to someone who doesn’t know where you live. It is likely that 
he or she will be able to roughly determine where you live based on 
where you spend most of your time (see Figure 4–1).

Criminals, just like noncriminals, have locations they visit fre-
quently. An offender’s activity space is comprised of his or her habitual 
geography, which includes locations he or she visits for both criminal 
and noncriminal reasons (Brantingham & Brantingham, 1981). 

There are also locations that, while we do not regularly frequent 
them, we still know about them. Along with those places we visit as part 
of our day-to-day activities, these locations form our awareness space. 

Figure 4–1 Sample Activity Space Map
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152 CHAPTER 4 Geography and Individual Decision Making: Victims and Offenders

Awareness space is comprised of those locations for which we have 
some minimum level of knowledge. It is even possible to have aware-
ness of places we have never visited (Clark, 1990). For example, an 
offender who regularly steals scrap metal may learn of a new target-rich 
location for this type of crime from a fellow thief. While the offender 
has not been to the new location, he is now aware that it exists and may 
eventually visit it to examine its potential crime opportunities.

When an offender decides to commit a crime, he searches through 
his awareness space for a location that provides an opportunity for 
crime. For some offenders, the search will be minimal, perhaps even 
opportunistic. For others, the search will be extensive before a suitable 
target is encountered (Brantingham & Brantingham, 1981). 

An example of an opportunistic offense might be a juvenile who 
burglarizes an unlocked home while he was on his way home from 
school. On the other hand, an example of offenders who show more 
planning might be a group of adults who commit robberies of banks, 
or specifically, only of Wells Fargo banks that have limited security. 
Presumably, the robbers would spend more time searching and plan-
ning before committing their crime than an opportunistic offender.

Both types of searches at the aggregate level produce an expected 
crime pattern, areas in the city where crime is likely to occur. Some of 
these locations, through the overlap of multiple offenders, become hot 
spots of criminal activity. Target availability also affects the expected 
crime pattern (Brantingham & Brantingham, 1993). In the previous rob-
bery example, if Wells Fargo banks in the city were few and far between, 
the target availability would affect the pattern of crimes in a series of 
these events.

Target Backcloth

The daily activities of an offender define the location and time that 
he is likely to commit a crime. The routine activities of potential vic-
tims also shape crime patterns. For example, it is from this distribution 
of victims or targets that offenders must choose. The distribution of 
targets in the environment is called target backcloth (Brantingham & 
Brantingham, 1993).

The understanding of target availability is important to the under-
standing of crime site selection because it is from this availability that the 
offender must make his criminal choices. Targets are typically assessed by 
criminals on the basis of suitability and risk. Suitability refers to the gain 
or profit of the target as seen by the offender. Risk refers to the probability 
of apprehension of the offender. Both criteria can differ significantly 
depending on the target selected (Felson & Clarke, 1998).
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 Journey to Crime 153

Target availability is comprised of both temporal and spatial 
opportunity structures. Because opportunity is different at different 
times of the day, criminal targets must be examined both geographi-
cally and temporally. Depending on the criminal offender’s target 
preference, the availability of that target may vary significantly from 
neighborhood to neighborhood. Targets may also vary by time of day, 
day of week, and season of year (Rossmo, 2004).

Because the location of potential victims plays a key role in the 
determination of where a criminal event will occur, nonuniform or 
rare target opportunities can distort the spatial pattern of crimes. For 
example, some target opportunities require more searching by the 
offender to find them or may result in crime sites determined strictly 
based on the limited availability of that specific target. The locations 
of crimes against street prostitutes, for example, are mainly a function 
of the locations of red-light districts (Rossmo, 2000). 

A uniform target backcloth provides the offender with many 
opportunities; the locations of his or her crimes are mainly a function 
of what he or she knows. A nonuniform target backcloth provides fewer 
opportunities; offenders are forced to the locations of the opportunities 
because their choices are limited and less can be determined about the 
spatial choices the offender has made because his choices have been a 
function of target availability (Rossmo, 2000).

Activity space, awareness space, and target backcloth all influence 
crime patterns. Law enforcement can use knowledge about how offend-
ers interact with the environment to prioritize areas to search for them. 
This is discussed later in the chapter under geographic profiling.

Journey to Crime

Empirical research has examined the distances that offenders travel 
when committing crimes. The distances differ based on a variety of 
factors, including the type of crime, whether an area is urban or rural, 
and whether or not an area has a well-developed public transportation 
system. A journey-to-crime trip is the journey an offender travels when 
he commits a crime. While an offender may begin his actual journey 
to a crime from anywhere, researchers generally measure journey to 
crime as the distance between the offender’s home and the location of 
his crime, regardless of the distance actually traveled on the day of the 
criminal event. Some crimes, such as domestic homicide, have a journey-
to-crime distance of zero.

There have been many studies conducted on journey to crime. 
Some studies have analyzed crime trips based on the offense committed, 
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154 CHAPTER 4 Geography and Individual Decision Making: Victims and Offenders

while other studies have analyzed trips by factors such as demo-
graphics of the offender or day of week of the offense (Canter and 
Gregory, 1994).

Oftentimes, a journey-to-crime study will report its findings using 
measures such as the mean, median, or mode for the group studied 
(these commonly used measures of central tendency will be discussed 
in Chapter 8). While these describe the studied group in general, they 
may not apply to any one individual within the group. It is important 
to remember that crime trips will always vary by individual; some 
offenders make short journeys, while others make longer ones.

An example of a typical journey-to-crime study is found in 
TABLE 4–1 from the City of Glendale, Arizona. Note that for the crime 
of burglary, offenders travel an average of 2.34 miles from home to 
commit a crime. Based on the table, it is apparent that the mean dis-
tances traveled by offenders vary somewhat by crime type, and the 
mean trips for auto theft, theft, and robbery are longer than trips for 
other crimes in the city.

By studying many journeys, researchers have found that the major-
ity of crimes occur close to home. What “close” means is somewhat 

TABLE 4-1 Average Distance to Crime in Glendale, Arizona

Crime Type
Number of 

Crimes
Mean Crime 
Trip (Miles)

Standard 
Deviation 
(Miles)

68% of Crime 
Trips Within 

(Miles)
Furthest 
Distance

Aggravated assault 8,526 1.18 2.86 4.04 6.91

Arson 62 1.32 2.68 4 6.67

Auto theft 1,058 2.88 3.55 6.43 9.97

Burglary 1,356 2.34 3.73 6.07 9.79

Curfew/loitering 164 1.59 1.85 3.44 5.28

Drug offenses 3,970 2.27 3.39 5.66 9.06

Murder 70 2.38 4.42 6.8 11.23

Other miscellaneous 18,237 2.42 3.9 6.32 10.22

Other sex offenses 404 1.61 2.66 4.27 6.92

Rape 85 1.35 2.79 4.14 6.94

Robbery 567 3.23 4.21 7.44 11.65

Runaway 5,958 0.19 1.29 1.48 2.77

Theft 5,139 3.18 4.28 7.46 11.75

Note: The date range was January 1, 2004 through July 24, 2004. 

Source: Bryan Hill, Glendale, Arizona Police Department.
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 Geographic Profi ling 155

subjective, but the studies reviewed by Brantingham and Brantingham 
(1981) found that the majority of crimes occurred within 2 miles of 
the offender’s residence. Research has also found that crimes against 
persons, such as homicide, assault, and rape, occur closer to home 
than property crimes, such as larceny and burglary (Brantingham & 
Brantingham, 1981).

Research has also found that crime trips show distance decay 
from the offender’s residence. Distance decay refers to the decreas-
ing probability of an offender traveling far from home to commit 
a crime. Generally speaking, the probability decays or drops off as 
distance from the offender’s residence increases (Brantingham & 
Brantingham, 1984).

Most criminals, however, have a buffer zone. The buffer zone 
is an area around the offender’s residence within which he commits 
fewer crimes. The buffer zone often exists for two main reasons: a 
perceived lack of anonymity and reduced number of targets. That is, 
while offenders often prefer to commit crimes in areas they are familiar 
with, they do not want to be in areas where they would be recognized 
(Rossmo, 2000). A burglar, for example, would prefer to steal from a 
stranger’s home a few blocks away than risk being recognized while 
stealing from his next-door neighbor’s home—even if he is more famil-
iar with how to gain access into his neighbor’s house. The stranger’s 
house a few blocks away is still in an area familiar to the burglar, but 
the distance from his own home increases his anonymity and therefore 
lowers his risk of apprehension.

The number of potential targets increases with distance from a 
fixed point, such as the offender’s residence. For example, if targets 
were randomly distributed throughout the environment, there would 
be twice as many targets available 1 mile away from the offender’s 
residence than there would be one-half mile away. For this reason, 
offenders may not commit as many crimes close to home as they do 
a short distance away (Rossmo, 2000).

It is important to note that offenders do commit crimes within 
their buffer zone; however, there may be areas outside their buffer zone 
where they commit more crimes. The buffer zone represents an area of 
reduced activity, not an area of no criminal activity (Rossmo, 2000).

Geographic Profiling

Geographic profiling is a police investigation strategy that uses 
the locations in a connected crime series to narrow the search for likely 
suspects. A smaller search area can result in the apprehension of an 
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156 CHAPTER 4 Geography and Individual Decision Making: Victims and Offenders

offender faster and more efficiently, resulting in both fewer victims and 
a savings in expended resources. In larger investigations, this cost savings 
can be quite large. Geographic profiling has now been used with success 
in many different types of criminal investigation (Rossmo, 1995).

Geographic profiling is based on three theories that were discussed 
previously in Chapter 3: Rational Choice Theory, Routine Activities 
Theory, and Crime Pattern Theory. These theoretical approaches, while 
examining crime differently, share the perspective that crime setting and 
opportunity are very important determinants as to why crime occurs 
at one particular location and not at another (Rossmo, 2000).

Geographic profiling is a decision-making tool that can help law 
enforcement solve cases of serial crime, but it does not solve crimes by 
itself. It is only through a confession, eye witness testimony, and/or physi-
cal evidence that a crime can be solved and successfully prosecuted. The 
purpose of geographic profiling is to manage large amounts (sometime 
overwhelming amounts) of information and help focus limited resources 
on the most likely area of offender residence (Rossmo, 2000).

Geographic profiling is essentially a method that allows us to 
infer spatial characteristics of an offender from his crime patterns. 
For example, the offender’s activity space is determined from the loca-
tions of the crime sites. Investigators, using this information, determine 
the target backcloth for the crimes, paths the offender is likely to be 
using, and other factors that may influence the crime pattern, such as 
offender hunting method (discussed later in this chapter), offender 
type, and land use in the area. From this information, sense can be 
made of the pattern from both subjective and objective perspectives 
(Rossmo, 1995).

Geographic profiling is typically applied to a crime series, a set of 
crimes believed to have been committed by the same offender. These 
crimes can be linked by physical evidence, offender description, or 
modus operandi. Essentially, characteristics about crimes in a series 
are similar in many ways, thus an inference can be made that they were 
committed by the same person(s). Identifying a crime series allows the 
crimes to be analyzed as a pattern rather than as isolated events. As each 
crime location gives an indicator of the offender’s awareness space, 
more crime locations provide more information about the offender 
(Rossmo, 2006).

Hunting Methods

Criminals, especially predatory criminals, employ various hunting 
methods when selecting their victims. An offender’s hunting method 
affects the spatial distribution of his crime sites, and any effort to 
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 Geographic Profi ling 157

predict the offender’s residence must consider hunting style. There 
are criminals who set out specifically to find a victim, while others 
happen upon a victim while involved in other noncriminal activities 
(Rossmo, 2000). The various search and attack methods are discussed 
in the following paragraphs.

Offenders, when committing a crime, must first find a suitable tar-
get. Finding this target involves a search. Four types of search methods 
exist. The search methods are hunter, poacher, troller, and trapper. A 
hunter (also called “marauder” in the literature) is an offender who sets 
out from his home specifically to find a victim. A poacher (also called 
“commuter” in the literature) is an offender who also specifically sets out 
to find a victim, but his search is from a location other than his home, 
such as work or a recreation site. Poachers also can be offenders who 
commute to another city to commit their crimes. Trollers are offenders 
who are involved in their everyday activities when they opportunisti-
cally encounter a victim. Trappers are offenders who set up a situation in 
which victims come to them. This is usually done through an occupation, 
want ads, or the taking in of boarders (Rossmo, 2000).

There are three types of attack methods. These attack methods 
are raptor, stalker, and ambusher. A raptor is an offender who attacks 
the victim upon encounter. Most criminals use this attack method. A 
stalker is an offender who does not attack upon encounter but follows 
the victim away from the encounter point then attacks. An ambusher 
is an offender who attacks a victim that he has lured to a location he 
controls (Rossmo, 2000).

Investigative Strategies

An investigative strategy is any method used during the investi-
gation of a crime that helps law enforcement identify the responsible 
offender. There are a variety of investigative strategies that can be 
used after a geographic profile has been prepared. 

Investigative strategies that can be used with geographic profiling 
include prioritizing records from the various computerized police files, 
such as arrest files, crime report files, and jail booking files. These files 
often include the offender’s address, physical description, and modus 
operandi. Other databases may also be used in conjunction with a 
profile, such as parole, probation, and sex offender records. A profile 
used with this information could help in the search for the offender by 
prioritizing persons based on their geography (Rossmo, 2000).

A geographic profile can also be used to prioritize areas for directed 
police patrols or area canvasses. This strategy can be especially effec-
tive if the offender is operating during a narrow time period. Area 
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158 CHAPTER 4 Geography and Individual Decision Making: Victims and Offenders

canvassing might also include providing specific information to local 
area residents and neighborhood watch groups. The police may also 
want to use the profile to direct community mailings and/or conduct 
a media campaign (Rossmo, Laverty, & Moore, 2005).

Geographic profiles can be useful in homicide and missing per-
son cases. In a missing person case where the victim is suspected to 
be dead, a profile can help determine the likely location of the body. 
Geographic profiles also have utility in suspected homicide cases where 
the body is missing because they prioritize areas to be searched based 
on information about the probable suspect. Location information 
about the suspect is analyzed to determine where the body might be. 
Likewise, a profile can help direct the search for a criminal fugitive by 
determining probable hiding places based on new crimes, sightings, 
telephone calls, and areas that are familiar to the fugitive (Rossmo, 
Laverty, & Moore, 2005).

Computerized Geographic Profiling

Geographic profilers can make use of advances in technology to 
determine the most probable location of an offender’s residence. Com-
puterized geographic profiling systems assign scores to areas based on 
offender movement, hunting behavior, and journey-to-crime distances. 
The scores are used to create a probability surface (jeopardy surface) 
that is displayed over a map of the crimes. The profile map (geoprofile) 
is then used to prioritize locations in the search for the offender. There 
are three main computerized geographic profiling systems, which are 
discussed in the following paragraphs.

The Rigel geographic profiling system, developed by Environmen-
tal Criminology Research Inc. (ECRI) of Vancouver, British Columbia, 
Canada, uses the Criminal Geographic Targeting algorithm invented 
by Dr. Kim Rossmo in 1991 to produce a probability map. Rigel inte-
grates with various mapping programs to display the geoprofile over 
city streets (Rossmo, 1995, 2000). Rigel is available for purchase by 
law enforcement agencies that have personnel trained it its use. Train-
ing in the use of Rigel is currently offered at several universities and 
police departments internationally as part of the Geographic Profiling 
Analysis training program, discussed later (ECRI, 2008).

The Dragnet geographic profiling system, created by Dr. David 
Canter of the University of Liverpool, England, uses a negative expo-
nential mathematical function to produce a probability map. Drag-
net does not integrate with mapping programs or GIS. Dragnet is 
available for purchase from the University of Liverpool’s Centre for 
Investigative Psychology, or it can be downloaded for free as part 
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 Geographic Profi ling 159

of the Crime Analysis Unit Developer Kit from the Office of Justice 
Programs’ National Institute of Justice Crime Mapping & Analysis 
Program (Crime Mapping & Analysis Program, 2007). Users are not 
required to obtain training before downloading and using the system, 
but training in the use of the system may be obtained by contacting 
Dr. Canter directly (Canter, 2008).

The CrimeStat spatial statistics program’s journey-to-crime rou-
tine, created by Ned Levine & Associates of Houston, Texas, allows 
the use of any of five different mathematical functions to produce a 
geographic profile. Users also have the option of calibrating and using 
a model based on known offender behavior. The profile produced can 
be exported and overlaid on a GIS map of the city, not included with 
the system. This program is free to download via the Internet thanks to 
a series of National Institute of Justice (NIJ) grants, which funded the 
original development of this program and continues to fund program 
updates (Levine, 2007). Training in the use of this system is available 
from NIJ to a limited number of law enforcement students (Mapping 
and Analysis for Public Safety, 2008). The crime mapping exercises at 
the end of this chapter utilize CrimeStat.

All of the current computerized geographic profiling systems work 
by applying a mathematical function over the area of the crimes to 
predict a likely search base for the offender within the area bounded by 
the crimes. Because most crimes are committed by hunters or offend-
ers who have specifically set out from their residence to find a victim, 
the profile usually outlines the offender’s home area (Rossmo, 2000). 
However, not all crimes are committed by hunters (see the previous 
discussion of criminal search methods). Researchers have recently 
questioned whether the current systems have applicability in other 
types of cases, specifically cases for which the offender does not live 
within the area bounded by the crimes (van der Kemp, 2005).

Law enforcement practitioners in the field of geographic profil-
ing have found that the area a geographic profile prioritizes is the 
offender’s search base. A search base is the location from which the 
offender consistently begins his search for new targets. For most 
offenders, their search base begins at their home, and this is the loca-
tion that a geographic profile prioritizes. For other offenders, such as 
poachers, their search base is somewhere else. This could be a freeway 
off-ramp, street intersection in a target-rich neighborhood, or supply 
location (Velarde, 2008).

Geographic profiling may be used to locate the offender’s search 
base, a location of investigative value. By tailoring investigative strate-
gies to the offender type, a geographic profile can be used to locate 
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160 CHAPTER 4 Geography and Individual Decision Making: Victims and Offenders

the offender, even if he does not live in the area (Velarde, 2008). One 
successfully geoprofiled case in which the search base for the offender 
was not his home is detailed later in the chapter.

Training in Geographic Profiling 

While some of the computerized geographic profiling systems 
do not require any training before their use, training in geographic 
profiling methodology is essential, according to Kim Rossmo and Scot 
Filer, professional geographic profilers who authored “Analysis versus 
Guesswork: The Case for Professional Geographic Profiling.” They 
warn that crime locations are just one part of the information used in 
the preparation of a geographic profile. The other information comes 
from factors such as offender type, site type, demographics, land use, 
location of arterial routes, hunting method, target backcloth, temporal 
patterns, and displacement. To ignore this information could reduce 
the accuracy of a profile, in some cases quite significantly. Rossmo 
and Filer stress the use of analysis based on training, experience, and 
research in the field rather than guesswork (Rossmo & Filer, 2005).

Formal training in geographic profiling is available through the 
Geographic Profiling Analysis (GPA) training program. This train-
ing program was originated to bring the methodology to local law 
enforcement agencies that are concerned with property crime (Weiss & 
Davis, 2004). The training, while open to anyone, is mainly taught to 
police detectives and analysts and involves classroom courses, work in 
a computer lab, and field evaluation/mentorship. The GPA curriculum 
consists of two 1-week courses. The first week provides an overview 
of environmental criminological theories, the geography of crime, 
crime linkage, and the geographic profiling methodology. The second 
week is taught in a computer lab and provides instruction in the use 
of geographic profiling software, developing a geographic profile map, 
casework exercises, and report preparation. As of 2004, approximately 
400 people, representing 200 police agencies from nine countries, had 
been trained in geographic profiling analysis (Velarde, 2004).

Geographic Profiling Case Example

The Chair Burglary case is a good example of how law enforce-
ment can use geographic profiling to help find the offender who is 
responsible for a crime series.

For several years, the City of Irvine, California, experienced a high 
number of residential burglaries, and it was suspected that a serial 
offender was active in the city. In years past, investigators and patrol 
officers from the Irvine Police Department had initiated surveillances, 
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 Geographic Profi ling Case Example 161

searched police databases of arrestees, and perused pawn shops, but 
they were unable to locate the offender or recover any of the stolen 
property, and the crimes continued. In early 2005, investigators decided 
to try another approach to the problem that involved searching for 
new evidence, crime forecasting, and geographic profiling (Rossmo & 
Velarde, 2008).

Upon reviewing the crimes, analysts decided they needed to iden-
tify which burglaries, if any, were linked. A preliminary analysis of all 
residential burglaries was conducted to determine if a crime series 
existed. This analysis produced a list of 42 burglaries believed to be 
linked by modus operandi and target characteristics (see Figure 4–2). 
The linked burglaries were then used to determine offender patterns, 
such as a target preference, temporal and spatial consistencies, and 
specific modus operandi.

The analysis concluded that the offender had a consistent pattern 
of behavior. The targeted residences were in upscale but older neigh-
borhoods. He preferred corner lot homes, particularly those with a 
greenbelt or park to the rear. Entry to the targeted house was always 
made at the back through an open window or door, a pried door, or 
a smashed window. Many of the windows on the homes were metal 
framed with only one pane of glass (many newer home windows are 
dual paned and/or framed in vinyl). This assisted the offender in the 

Figure 4–2 Irvine Chair Burglary Map
Source: Reprinted by permission from Microsoft Corporation
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162 CHAPTER 4 Geography and Individual Decision Making: Victims and Offenders

event that he had to break a window to gain entry. The offender con-
sistently burglarized one neighborhood for about 6 months before 
moving to another neighborhood.

The offender often placed a lawn chair belonging to the home 
owner against the rear fence of the backyard. Based on footprints seen 
on the chair, it was believed the offender used the chair to make his 
escape over the fence after completing a burglary. The property stolen 
from the crimes was mostly cash and jewelry, items easily carried by 
the offender in pockets or a small bag. No fingerprints were recovered 
at any of the crime scenes. It became apparent to investigators that the 
offender was a professional burglar (Rossmo & Velarde, 2008).

Crime scene investigators from the Irvine Police Department had 
begun DNA swabbing at many residential burglaries (DNA swabbing 
involves running a cotton swab over surfaces that the offender may 
have touched). These swabs were retained for DNA analysis. In review-
ing the evidence collected for the chair burglary series, it was found 
that DNA swabs were collected at 21 of the 42 crime scenes. In June 
2005, these swabs were sent to the crime lab for analysis. The lab found 
that common male DNA, likely that of the offender, was present on 
samples from three of the crime scenes.

Now a suspect could be compared to crime scene DNA to see 
if there was a match. Investigators and analysts worked to develop 
a tactical action plan to gather suspects. Rather than attempting to 
find the Chair Burglar during the commission of a burglary, a very 
difficult task because of the offender’s short exposure time, the plan 
instead targeted the burglar’s search for new targets, a process that 
can take the offender several hours. It was decided that a temporal 
forecast would be used to predict when (day of week and time of 
day) the offender’s next search would occur, and a geographic profile 
would be used to determine where that search was likely to be based 
(Rossmo & Velarde, 2008).

To complete the geographic profile, a crime analyst trained in the 
methodology analyzed the crimes for information about the offender’s 
search process. The crime locations were then entered into the Rigel 
geographic profiling software, and a profile map was created (see 
Figure 4–3).

The analysis determined that the offender was likely a poacher, 
someone who did not live within the city limits but was traveling there 
because of an abundance of his preferred target. The profile therefore 
could not be used to find the offender’s home, but it could be used to 
locate him as he began his search for a new target. Investigators used 
the profile for the strategic placement of undercover officers.
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 Geographic Profi ling Case Example 163

In September 2005, undercover officers began to gather suspect 
information from the peak area of the geographic profile during the 
times and dates predicted by the temporal forecast. This informa-
tion consisted primarily of the license plate numbers from vehicles 
seen driving in the area. The license plate numbers were researched 
for driver information through the California Department of Motor 
Vehicles (Rossmo and Velarde, 2008).

Investigators planned to continue this process for 5 weeks, but as 
luck would have it, the offender’s vehicle, a rental car, was in the group 
of license plates gathered the very first night of surveillance. A DNA 
sample from the suspect was submitted to the lab and was a positive 
match for that found at the crime scenes. Raymond Lopez, a 47-year-
old ex-convict from Los Angeles County, was arrested for the crimes. 
He later pled guilty and is now serving a 13-year state prison sentence 
(Rossmo & Velarde, 2008).

The Irvine Police Department received several awards for their 
work in solving this case, including the prestigious International Asso-
ciation of Chiefs of Police (IACP)/ChoicePoint Award for Excellence 
in Criminal Investigations (Rossmo & Velarde, 2008).

Figure 4–3 Geographic Profile of Irvine Chair Burglary
Source: Reprinted by permission from Microsoft Corporation
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164 CHAPTER 4 Geography and Individual Decision Making: Victims and Offenders

Online Resources

Geographic profiling Wikipedia page: • http://en.wikipedia.org/
wiki/Geographic_profiling
Texas State University – San Marcos page on Geographic profil-• 
ing: http://www.txstate.edu/gii/geographicprofiling.html
Mapping Crime: Principle and Practice – Chapter 6, Geographic • 
Profiling: http://www.ncjrs.gov/html/nij/mapping/ch6_1.html
National Institute of Justice page on geographic profiling: • http://
www.ojp.usdoj.gov/nij/maps/gp.htm
Environmental Criminology Research, Inc.: • http://www.ecricanada
.com/
Forensic Psychology Page on Geographic Profiling: • http://
www.all-about-forensic-psychology.com/geographic-profiling
.html
CrimeStat Chapter on Journey to Crime Estimation: • http://
www.icpsr.umich.edu/CRIMESTAT/files/CrimeStatChapter.10
.pdf
A Journey-to-Crime Meta-Analysis Paper: • http://www
.all-academic.com/meta/p_mla_apa_research_citation/0/3/2/3/4/
p32344_index.html
The Juvenile Journey to Crime Paper: • http://www.allacademic
.com/meta/p_mla_apa_research_citation/0/3/3/7/2/p33729_
index.html
Problem Oriented Policing Page on Journey to Crime: • http://www
.popcenter.org/learning/60Steps/index.cfm?stepNum�16
National Institute of Justice Article on Predicting a Criminal’s • 
Journey to Crime: http://www.ojp.usdoj.gov/nij/journals/253/
predicting.html
Ned Levine paper on modelling the journey to crime using • 
the Crime Travel Demand Model: http://www.cscs.ucl.ac.uk/
events-1/cmc/programme/modelling-the-journey/

Conclusion

Offenders use their knowledge of the area, in the form of mental 
maps and awareness space, to find criminal opportunities or targets. 
Targets may not be evenly distributed through the environment; tar-
get availability varies by neighborhood. Crime patterns are driven by 
offender awareness space and the spatial availability of targets.
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 Questions for Review 165

The commission of a crime often involves a crime trip for the offender. 
This crime trip, or journey to crime, typically starts at the offender’s 
residence. Crime trips often show distance decay from the offender’s 
residence; more trips occur to locations close to home, and fewer trips 
occur to locations far from home. Offenders typically have a buffer zone 
around their residence within which they are less likely to offend.

Geographic profiling is a law enforcement technique that helps find 
offenders based on the geography of their crimes. Based on Rational 
Choice, Routine Activities, and Crime Pattern Theories, geographic 
profiling uses knowledge about how criminals interact with their envi-
ronment. The methodology takes into account offender awareness and 
activity space as well as information about target availability and criminal 
hunting methods. There are several different computerized geographic 
profiling systems available, and formal training in geographic profiling 
is important for profile accuracy. When properly applied in appropriate 
cases, geographic profiling can have significant investigative utility.

Recommended Reading

Rossmo, D. K. (2000). Geographic profiling. Boca Raton, FL: CRC 
Press.

Questions for Review

What are mental maps, and how are they related to offender deci-1. 
sion making? 

Explain the notion of 2. target backcloth and how it explains when 
and where an offender may choose to commit a crime.

What is a 3. journey to crime? What do we know about distances 
traveled by offenders?

How do the terms 4. distance decay and buffer zone work together 
to explain the likelihood of an offender to commit crime within 
his neighborhood?

What computer programs are in existence to aid in geographic 5. 
profiling?

What is a crime series? What factors can be used to link crimes 6. 
in a series?

What are the four types of hunting methods offenders may use to 7. 
commit a crime? Which method is most often used? Why?

What is an investigative strategy? Provide an example.8. 
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166 CHAPTER 4 Geography and Individual Decision Making: Victims and Offenders

Chapter Glossary

Buffer Zone An area around an offender’s anchor point(s) where 
he or she is less likely to commit a crime due to risk of being 
identified.

Crime Series A crime series is a set of crimes believed to have been 
committed by the same offender or offenders.

Distance Decay Distance decay refers to the decreasing probability 
of an offender traveling far from home to commit a crime.

Expected Crime Pattern Expected patterns of crime at the aggregate 
level indicate areas in the city where crime is likely to occur.

Geographic Profiling Geographic profiling is a police investigation 
strategy that uses the locations in a connected crime series to nar-
row the search for likely suspects.

Hunting Methods Hunting methods include the various search and 
attack methods an offender uses to commit crime. There are four 
types of search methods: hunter, poacher, troller, and trapper.

Investigative Strategies An investigative strategy is any method used 
during the investigation of a crime that helps law enforcement 
identify the responsible offender.

Journey to Crime A journey-to-crime trip is the journey an offender 
travels when he or she commits a crime. Typically, journey to crime 
is measured from an offender’s home to the location of the crime. 
However, the offender could also be traveling from another anchor 
point, such as his workplace.

Mental Maps Mental maps are cognitive images of the places we fre-
quent, the routes to these places, and the areas we pass through.

Search Base A search base is the location from which the offender 
consistently begins his or her search for new targets.

Target Backcloth The distribution of targets in the environment is 
called target backcloth.

Chapter Exercises

Exercise 7: Journey to Crime Basics 

Data Needed for This Exercise
All data is contained in EX7.mxd.• 

Lesson Objectives
Learn how to determine the best area where detectives can focus • 
their efforts to find a potential suspect for a robbery series.
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 Chapter Exercises 167

Learn about average travel behavior for various crime types and • 
criminals for the city of Glendale, Arizona.
Use this information and the mean center to determine an • 
adequate search region for possible offenders.

Task Description
In this exercise, we will examine a rape series in North Glendale, • 
Arizona. We are going to create a map that advises the detectives 
where the suspect most likely lives, works, or has some sort of 
anchor to within the crime series area. This search area will 
allow us to limit our search to just those offenders that match 
the description of our offender and prioritize any leads the 
detectives already have in the case (if any).

Open EX7.mxd1. 

You should see rape cases plotted on the map. The mean center 2. 
will also be displayed.

There are two general types of offenders, the hunter (marauder) 3. 
and the poacher (commuter). The commuter lives outside the 
area and commutes into the area to search for targets and victims. 
This type of suspect is extremely difficult to identify through a 
journey-to-crime analysis or geographic profile. (While working 
for the Vancouver Police Department, Kim Rossmo gave the term 
“geographic profile” to the peak area from which an offender’s 
anchor point is located in a crime series. His process and ECRI’s 
software, Rigel, was developed to create these peak search areas 
in criminal cases. As discussed in the chapter text, analysts must 
attend, at minimum, a 2-week course in geographic profiling 
before using Rigel.

Depending on the area covered by an offender and the type of 4. 
crime that was committed, we can use some good old common 
sense to give us a likely search area that we can use for predicting 
where the offender most likely has an anchor point or begins his 
journey to crime. In this series, the offender has limited his hunt-
ing to an area a little over 8 square miles (to our knowledge, but 
we could be missing cases).

Because of this, we can make an assumption that the offender may 5. 
live, work, or have a parent or girlfriend that lives in the area, or he 
has some other location that anchors him to the general vicinity. 
We know from research that the offender’s anchor point is often 
very near the mean center (mathematical center) or the center of 
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168 CHAPTER 4 Geography and Individual Decision Making: Victims and Offenders

minimum distance (the point that is closest to all points in the 
series).

Turn on the 6. mean center and the center of minimum distance 
in the TOC.

These two points are within 0.25 miles of each other, with the 7. 
center of minimum distance (CMD) further south than the mean 
center (MC).

Several years ago, I pulled all the known offenders (someone was 8. 
arrested) and took their reported home addresses and the locations 
of the offenses and calculated the distances traveled for each trip. 
Some initial information from a 2003 version of that study for all 
offender trips in Glendale is located in a memorandum located at 
C:\CIA\exercises\Exercise_7\distances_summary.doc.

Open this document now and review it, but do not close ArcMap.9. 

At a later date, I performed this analysis again; however, I limited 10. 
it to just those offenders who committed more than two crimes 
during their criminal history (we at least arrested them more than 
once for separate crimes). DVD Table 7–1 shows the results of this 
distance measurement analysis. All offenses that were reported 
at the same location as the offender’s reported residence were 
excluded.

As we can see from the table, for rape offenses, the average distance 11. 
traveled was 1.35 miles, and the median distance was 1.70 miles 
(indicating that there is some skewness to the data).

If we look at our crime series and the distance between the CMD 12. 
or MC to each crime, we can see that if we use the MC or the 
CMD, almost all of the crimes in the series are within this 1.35 to 
1.70 mile radius (except for the one on Northern Av, which was 
2.6 miles away from the CMD).

We also can see that the MC and CMD are very close to each other, 13. 
which is another indicator that this may be a good predictor of 
the offender’s anchor point.

We can therefore search the person data right around the two 14. 
center points for possible suspects.

The last victim stated that the offender had what she thought was 15. 
a tattoo on one of his forearms of Taz, the cartoon character from 
the Saturday morning cartoons. She was not sure which arm but 
believed it was his right arm.

Based on a crime series description (you will perform this in 16. 
a future exercise), we know that the suspect is a Black male, 
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 Chapter Exercises 169

17–20 years old, approximately 5′11″, 135 lbs, with black hair and 
brown eyes. We also believe he may have a Taz tattoo on one of 
his forearms.

Add the Adult Probationer and Glendale Persons layers from the 17. 
Geodatabase folder.

We can see that our data shows well over 2,600 adult probation-18. 
ers and almost 170,000 persons arrested in Glendale. (Open the 
attribute tables to view the total records.)

Let’s go to 19. Selection  Set Selectable Layers and make sure that 
only the adult probationers and Glendale persons themes can be 
selected.

Then go to 20. Selection  Select by Location and select the persons 
from those two themes that are within a distance of 1.35 miles of 
the CMD.

You may have to do each search individually because ArcGIS some-21. 
times gets confused and may only select points in one of the layers 
if you check both at the same time.

Now we need to limit the search to offenders that meet our sus-22. 
pect’s physical description.

Open the attribute table to the Adult Probationers theme.23. 

Click the 24. Selected button so we see only the selected records.

We have 584 adult probationers selected.25. 

Click on the 26. Options button and choose Select by Attributes.

Enter a query to limit the search results to just those Black male 27. 
suspects as shown in DVD Figure 7–1.

Make sure the 28. Method is selected from current selection before 
clicking Apply to run this selection routine.

We now have limited our list of over 500 to 55 persons.29. 

Our suspect description also says the offender is between 17 and 30. 
20 years old, so let’s do another attribute query, Selecting from 
Current Selection, where:

[AGE] >� 17 AND [AGE] <� 20

We wind up with a total of six records. Browse the tattoo fields 31. 
and see if any of them have a Taz tattoo.

Christopher T. Gerrie is a bit shorter than the description given; 32. 
however, he does have a Taz tattoo on his left arm. He is a very 
good suspect, and he lives very close to the CMD point.

Let’s repeat this analysis for the Glendale Persons theme.33. 
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170 CHAPTER 4 Geography and Individual Decision Making: Victims and Offenders

In this layer, we still wind up with 406 possible candidates when 34. 
we search the following criteria:

[Race] � ‘B’ and [Sex] � ‘M’
[Age] >� 17 and [Age] <� 20

Approximately 406 candidates (even though many are duplicates) 35. 
are way too many to be useful, so we need to further refine the 
search by adding the approximate height and weight to the attri-
bute searches.

Create a new 36. Select from current selection criteria as follows:

[HEIGHT] >� 510 AND [HEIGHT] <� 600 (reduces our list 
to 81)

[WEIGHT] >� 130 AND [WEIGHT] <� 140 (reduces our 
list to 10)

Reviewing the records, we see that Micheal Aspuro has a “Devil” 37. 
tattoo on his back, and Demetric Sletton works as a fitness trainer, 
which could be interesting considering our suspect description 
and modus operandi (MO) of the offender.

We would probably want to also look at their criminal histories and 38. 
photographs and then compile all of those results and give them 
to the investigators who are working the cases. We won’t do this 
in our exercise because we don’t have access to criminal history 
records and photos, but it would be the next step.

This is the basic process we would use with a journey-to-crime 39. 
analysis.

CrimeStat III creates a journey-to-crime output when you input 40. 
the XY coordinates of the crimes. (You will learn this in the next 
exercise.) Turn off the Persons themes and remove any selections 
you have made, then turn on the Journey to Crime Analysis Area 
theme. This was created by giving CrimeStat III the rape case 
shapefile as the primary file, setting the extents or minimum 
bounding rectangle (MBR) of the area to the area you see on the 
map display in CrimeStat, and then using the journey-to-crime 
routine and the negative exponential mathematical method. As 
you can see, this process also predicts that our offender very likely 
lives near the MC and CMD (red area).

Close this project.41. 

Exercise 8: CrimeStat III: Journey to Crime Techniques

Data Needed for This Exercise
This exercise starts by opening the C:\CIA\Exercises\EX_• 
CrimeStat folder and opening the JTC.mxd file.
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 Chapter Exercises 171

Lesson Objectives
This lesson will help you to utilize the journey-to-crime rou-• 
tine in CrimeStat III and allow you to assist investigations by 
providing a most likely area where the offender in a series may 
live or have an anchor point from which he begins his journey-
to-crime trip.

Task Description
You have been working on a robbery series, and the detectives • 
want to know where you think the offender has his home base 
or where he may live. They want to use this information to 
prioritize a few suspects they already have and decide where to 
place surveillance vehicles to search for a specific vehicle that 
has been seen leaving at least four of the robberies. You will 
help them accomplish this by knowing how and when to use 
the journey-to-crime (JTC) routine in CrimeStat III.

Open the JTC.mxd project located in the C:\CIA\Exercises\EX_1. 
Crimestat folder.

See DVD Figure 8–12.  to view what the map should look like.

This robbery series has involved one Hispanic male suspect who 3. 
has been hitting stop-and-go gas-type businesses. He generally 
walks up to the clerk, points a black sawed-off shotgun at the clerk’s 
head, and demands all of the money from the cash register. He 
has also taken Budweiser beer and Newport cigarettes during all 
but one of the robberies. In the last robbery, he took the cash but 
was interrupted when several customers came into the store, and 
he left without taking the cigarettes or beer. In four of the crimes, 
witnesses have seen the suspect jump into a red four-door vehicle 
believed to be a Saturn. In the last crime, a witness got a partial 
plate of WE___9 as the vehicle fled the scene.

When doing a journey-to-crime analysis, there are really just a few 4. 
things you need to look for: 

Based on the crimes and the suspect’s behavior, does it appear • 
that the suspect is a hunter (lives near the center of the crime 
series) or a poacher (lives far away from the crime locations)? 
JTC analysis will not work when the offender is a poacher. 
Do I have enough crimes in this series to do a JTC analysis? In • 
general, CrimeStat III needs a logical minimum of five points 
on which to do an analysis. Although this is the minimum, it 
may not always be the best because the fewer the points you 
have, the less accurate your analysis will probably be. This does 
not mean you should not do the analysis, it just means you 
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172 CHAPTER 4 Geography and Individual Decision Making: Victims and Offenders

should be somewhat cautious when relaying the accuracy of 
the prediction to the investigators.

One of the ways you can get a general idea if you are dealing with 5. 
a commuter or a marauder is to simply look at the path between 
hits. In this map, this is represented by the green line with arrows. 
If we follow this path from hit 1 to hit 2 and so forth, we can see 
a possible pattern where the offender is skirting around the out-
side of a centralized location near crimes 2 and 11 in the crime 
series. Chances are the suspect will probably go south and east 
from the last hit in the series (10) if this pattern holds up and the 
offender continues to behave in the manner that he has in the 
past. When you see such a possible pattern that circles or crosses 
back and forth across the mean center, I have found that this can 
indicate the presence of a marauder. If the mean center calcula-
tion in CrimeStat III and the JTC analysis also highlight this same 
middle ground, then the chances are much higher, based on my 
practical experience.

On the other hand, if there does not appear to be this circling or 6. 
crisscrossing pattern, a marauder is less likely, and the JTC analysis 
may be less useful.

We should also understand that although most JTC analysis rou-7. 
tines are described as finding the home address for the offender, 
it is really predicting the location where the offender starts his or 
her journey to crime, and the actual location could be a residence, 
mother’s residence, girlfriend’s residence, work address, or per-
haps a shopping center where the offender hunts for and follows 
his targets home (sexual assault example). This is often called an 
“anchor point.”

The difficulty is that we probably do not know until after the 8. 
offender is caught and interviewed what the anchor point repre-
sents to the suspect, but we make the educated assumption that 
it will be a home address. There is little research available that 
actually tests the validity of this assessment, but anecdotal success 
stories using the technique indicates a home address is often the 
anchor point.

Another indication that an offender may be a hunter and a good 9. 
indication of how reliable your prediction may be comes from per-
forming all of the methods of JTC analysis available in CrimeStat 
and comparing them. If they all highlight the same basic area, 
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 Chapter Exercises 173

then you can be fairly sure your prediction has a greater chance of 
being accurate. We will explore this concept and further explain 
it at the end of this lesson.

To do the actual JTC analysis we need a few things:10. 

Do we have the minimum bounding rectangle (MBR) of the • 
crime series points? This is also called a research area, study 
area, reference area, analysis region, and many other terms. It 
means that if we draw a rectangle around all the points so that 
all the points are contained in the rectangle, what would be the 
lower XY coordinate and upper-right XY coordinate of this 
rectangle?
Are the X and Y coordinates of the points in the attribute table?• 
Do we have known XY coordinates for known offender homes • 
complete with XY coordinates of their crime locations? This 
can be used to create a calibrated model for JTC analysis based 
on offenders who live in your city.

We will draw a rectangle around the points in the crime series 11. 
using the Draw tool in the Draw toolbar.

If it is not already turned on, go to the menu bar and click on 12. View 
 Toolbars  and turn on the Draw toolbar.

Use the fifth item from the left of the Draw toolbar (New Rect-13. 
angle) and draw a rectangle that completely covers all of the points. 
As a general rule, zoom out once or twice form the points and 
draw your MBR.

See DVD Figure 8–2 to view the rectangle that needs to be drawn, 14. 
and notice how it completely covers the crime series points.

Right click on the rectangle and choose 15. Properties.

Go to the Size and Position tab and click on the lower-left blue 16. 
box.

Collect the X and Y coordinate values of this lower-left corner:17. 

X:________________________ (approximately 599286)
Y:________________________ (approximately 919201)

Click on the upper-right blue box, and write down the X and Y 18. 
coordinates here:

X:________________________ (approximately 632326)
Y:________________________ (approximately 943116)

We will need these coordinates later in CrimeStat III.19. 
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174 CHAPTER 4 Geography and Individual Decision Making: Victims and Offenders

Now click on the 20. Area tab and copy the total square miles of 
the rectangle (MBR) because we will need that information in 
CrimeStat III as well. You can either write this value down, save it 
to an Excel or Word document, or remember it.

Open the attribute table of the RobSeries theme, and make sure 21. 
that there are fields that contain the X and Y coordinates of the 
points in the table. You will need to know what the field names 
are (in this case, “X” and “Y”).

The last thing we need is the total street mileage under our rect-22. 
angle.

Make sure the handles are still visible around the rectangle and 23. 
that it is selected (use the black arrow Selection tool and click on 
the edge of the rectangle).

Make sure that the Streets layer is the only highlighted theme in 24. 
the table of contents (TOC).

Go to the menu bar and choose 25. Selection  Set Selectable Layers, 
and choose only the Streets layer.

Go to the menu bar and choose 26. Selection  Select by Graphics, 
and in a few seconds you should see a bunch of light blue streets. 
Open the attribute table of the Streets theme and find a field called 
Length.

Right click on this field, and choose 27. Statistics from the pop-up 
dialog menu.

Copy the Sum value ____________________ (approximately 28. 
2847760.469041).

Save your project in your student folder as JTC.mxd, and go to 29. 
the menu bar and click on Selection  Clear Selected Features. 
You can also close the statistics results and attribute table at this 
time and minimize your ArcGIS project.

Open CrimeStat III from the following location: 30. 

C:\CIA\Documents\Tutorials_Programs\CrimeStat_III\
Crimestat.exe

After the start-up screen, click on the 31. Data Setup tab and then the 
Primary File tab under it.

Click on the 32. Select Files button and then browse in the pop-up 
window.

Find the C:\CIA\Exercises\EX_CrimeStat\RobSeries.dbf file and 33. 
load it (see DVD Figure 8–3).

55751_CH04_149_184.pdf   17455751_CH04_149_184.pdf   174 3/23/09   3:16:56 PM3/23/09   3:16:56 PM

© Jones & Bartlett Learning, LLC. NOT FOR RESALE OR DISTRIBUTION

W
O
O
D
S
,
 
S
H
A
N
I
A
 
1
5
9
5
T
S



 Chapter Exercises 175

Check the 34. Projected (Euclidean) box under Type of Coordinate 
System, check Feet under the Data Units, and leave the Time as 
Days.

Now click on the 35. Reference File tab. Enter the lower-left and 
upper-right XY coordinates we got from the rectangle (MBR) we 
drew.

See DVD Figure 8–436.  to view what your screen should look like.

Keep the Cell Specification setting to By Number of Columns 37. 
set to 100. You can increase the smoothness of the final output 
by adjusting this up or down (50 to 250), but keep in mind that 
the more columns you have, the longer it takes for CrimeStat to 
produce a result.

Click on the 38. Measurement Parameters tab.

Enter the square mileage of our MBR and the total street mileage 39. 
we collected in ArcGIS. Check the box next to Indirect (Manhat-
tan) as well.

Your entries should be similar to DVD Figure 8–5.40. 

Now click on the 41. Spatial Description tab at the top of the screen.

According to some research, the mean center or center of mini-42. 
mum distance also has a high accuracy for revealing the offender’s 
home base where marauders are involved, so we will run several 
different Centro graphic analyses. This may also be an indicator 
that the offender is a marauder or commuter. If all of these Centro 
graphic measures indicate the same general location, it is more 
likely the offender is a marauder versus a commuter.

Check the following boxes and save the results in your student 43. 
folder as indicated:

Mean Center and Standard Distance: Save as JTC1.shp• 
Median Center: Save as JTC1.shp• 
Center of Minimum Distance: Save as JTC1.shp• 
Directional Mean and Variance: Save as JTC1.shp• 

  CrimeStat will add some letters in front of JTC1 for all of these 
new shapefiles, so don’t worry about them all being named the 
same at this point.

Now click on the 44. Spatial Modeling  Journey to Crime tabs.

Check the box next to 45. Journey-to-Crime Estimation (JTC).

Click on 46. Use a Mathematical Formula.
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176 CHAPTER 4 Geography and Individual Decision Making: Victims and Offenders

Under Distribution, choose 47. Negative Exponential. (Hint: For 
a description of each of these match models and a more complete 
explanation of how they work in CrimeStat, read Chapter 8 in the 
CrimeStat III manual.)

Leave the other settings for this model as they are.48. 

Save the output as JTCNE.shp in your student folder.49. 

Click the 50. Compute button to run these routines.

After they run and you have reviewed the output screen as desired, 51. 
close the output screen and return to the CrimeStat III Settings 
window. Go back to the Spatial Description tab and uncheck 
every item.

Go to the Journey-to-Crime Estimation tab again, and change 52. 
the mathematical model from Negative Exponential to Normal 
Distribution, change the output name to JTCNorm.shp, and save 
it in your student folder.

Compute the new JTC routine.53. 

Repeat this for each of the five mathematical models. Make sure 54. 
to change the output file name for each run so it does not write 
over your results.

You will end up with five JTC results as follows:55. 

JTCNE.shp (negative exponential)• 
JTCNORM.shp (normal)• 
JTCLogNorm.shp (log normal)• 
JTCLIN.shp (linear)• 
JTCTNE.shp (truncated negative exponential)• 

When we return to ArcGIS we will compare the results of each 56. 
of these mathematical methods. Before we do this, however, let’s 
create one last JTC estimation using a calibrated data file.

Check the box that says 57. Use Already Calibrated Distance 
Function.

Now click the 58. Select File for Calibration button at the top.

Click 59. Select Files in the pop-up dialog and find C:\CIA\Exercises\
Exercise_8\Calibration.dbf.

This file contains the X and Y coordinates of every known offend-60. 
er’s home and the X and Y coordinates of the crime(s) committed 
by these offenders. This is done by querying your records manage-
ment system for every known offender, pulling out their reported 
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 Chapter Exercises 177

address, and then geocoding them all. I usually also keep the report 
number as part of this geocoded data set of known offenders. You 
will likely geocode the same addresses in this file multiple times.

Get rid of any records that did not geocode or records that geo-61. 
coded to the city jail, some default transient address you may use, 
etc. I also keep the subjects’ dates of birth or ages, race, and sex for 
other analyses when I can.

Using this known and cleaned offenders file, create a new table 62. 
of the locations where crimes occurred that these offenders were 
involved in, and geocode them. I generally also include the Uni-
form Crime Report (UCR) category or crime type involved.

Now combine the two tables based on the report number so that 63. 
in one table you have at least the X and Y coordinate of each 
offender’s residence and each X and Y coordinate of each crime 
location.

When dealing with calibration, you should consider the following:64. 

If there are any residential and crime occurrence locations that • 
are the same for an offender, you may wish to delete them. 
These would be crimes that occurred at the offender’s home 
by the offender, and because no travel was actually done, these 
records should be deleted.
If you have any really odd low or high distances traveled • (i.e., 
the offender lives in Ohio and the crime occurred in Arizona), 
you should delete this record if you geocoded data such as this. 
Each situation is going to be a little bit different, but the key is to 
exclude those outliers that are likely going to make the analysis 
foggier and not clearer.
Consider creating multiple Occurred XY and ResidenceXY out-• 
put versions for different types of crime or by race, sex, or age. 
If you know your offender is a teenager, you may only want to 
use travel distances made by known teenage offenders in your 
calibration.

It is always a good idea to have some concept of how far differ-65. 
ent offenders are willing to travel based on crime types. DVD 
Table 8–1 shows the average distances that offenders travel in Glen-
dale based on UCR crime category.

As you can see, the average distances traveled by offenders based 66. 
on different UCR categories varies quite a bit. Keeping a database 
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178 CHAPTER 4 Geography and Individual Decision Making: Victims and Offenders

of 5–10 years of geocoded offender residence and crime location 
data by race, sex, age, and crime type can be useful to create dif-
ferent calibration files as needed based on the details of the crimes 
you are analyzing.

For this exercise, we are using the distances traveled by about 67. 
16,000 offenders in Glendale between 2000 and 2005 (approxi-
mately).

Now that we have selected the calibration.dbf table, we need to 68. 
tell CrimeStat which are the home and occurrence XY coordinate 
fields.

Under Origin Coordinates, choose the 69. REZX and REZY fields.

Under Destination Coordinates, choose the 70. OCCX and OCCY 
fields (under the column heading).

Check the 71. Projected (Euclidean) box again, and then click OK.

Click the 72. Select Output File button, choose Plain Text, and save 
the output file to JTCCalib.txt in your student folder. (Hint: We 
will use a .txt extension because I have found several bugs with using 
the .dbf output for this function, and the text version avoids the 
problems.)

Click on the 73. Select Kernel Parameters button and set the fields 
as shown in DVD Figure 8–6.

For further information on the various settings available here, read 74. 
Chapter 8 of the CrimeStat III manual.

Click 75. OK after completing the kernel parameters as shown.

Click the 76. Calibrate button, and when it is done, view the graph of 
your distance decay function (see DVD Figure 8–7).

Click 77. OK, and then click OK again to return to the JTC screen.

Click the 78. Save Results To button and save the new JTC analysis we 
are going to do as JTCCalib.shp in your student folder.

In the Already Calibrated Distance Function section, click 79. Browse.

Find the JTCCalib.txt file you created in step 72 and add it.80. 

Make sure to change the file type to .txt instead of .dbf to find 81. 
the file.

After you have loaded our calibrated file, compute the final JTC 82. 
analysis.

Minimize CrimeStat, but do not close it. If anything went wrong 83. 
with our analyses or settings, we can correct them and redo them 
in just a few minutes rather than having to redo everything from 
the beginning.
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 Chapter Exercises 179

Open ArcGIS and find and add the following layers from your 84. 
student folder:

DMJTC1.shp• 
GMJTC1.shp• 
HMJTC1.shp• 
MCJTC1.shp• 
MCMDJTC1.shp• 
MDNCNTRJTC1.shp• 
TMJTC1.shp• 
TMWTJTC1.shp• 
JTCJTCCALIB.shp• 
JTCJTCLIN.shp• 
JTCJTCLOGNORM.shp• 
JTCJTCNE.shp• 
JTCJTCNORM.shp• 
JCTJTCTNE.shp• 

After adding these layers, turn off the RobSeries Path and all poly-85. 
gon themes, leaving only the robbery series, Centro graphic point 
themes, and the streets on.

Observe where CrimeStat III has placed all these different ways to 86. 
find a center of the crime series (see DVD Figure 8–8).

As we expected in the first few steps of the exercise, the centro-87. 
graphic measures seem to indicate that the center of this crime 
series is near crimes 2 and 11 in the series. With the exception 
of the directional mean and variance point, which is closer to 
hit 3 in the series, the other measures of centrality are within a 
half mile of each other. They are not in the same exact spot, but 
they are close. This is another indicator that the offender may live 
somewhere around hits 2 and 11 in the series and that he may be 
a marauder.

There is still some doubt, but this helps us increase our confidence 88. 
in the final JTC estimation we will use.

Now turn off all of the point themes and turn on the JTCJTC-89. 
Calib theme.

Create a Quantities legend using seven natural break classes for this 90. 
layer. (Right click on the theme and open Layer Properties. Click 
on the Symbology tab, then select Quantities and the graduated 
colors on the left side. The field called Z will be the Value field.)
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180 CHAPTER 4 Geography and Individual Decision Making: Victims and Offenders

Set the outline of the classes to No Outline, and you should wind 91. 
up with something that resembles DVD Figure 8–9.

Turn on each of the polygon journey-to-crime estimations we cre-92. 
ated, and make the legend the same type for each of these themes 
(see DVD Figures 8–10 through 8–14). 

We can see by observing these symbolized themes that the cali-93. 
brated model, the negative exponential and truncated negative 
exponential models, and the linear model all basically highlight 
the same general area. This area is slightly larger or smaller in 
each instance, and the centrographic points we looked at earlier 
are also in about this same location. This is a strong indicator that 
the offender has some anchor point within this general vicinity. 
The log normal and normal runs are entirely different, which gives 
us some pause, but not enough to negate the indications that the 
offender is indeed a marauder and likely lives somewhere within 
the calibrated peak area.

We can delete all of the centrographic point layers and all but the 94. 
calibrated model for the journey-to-crime estimation.

There are three basic reasons to create a journey-to-crime estima-95. 
tion or prediction.

There are no suspects identified in the crime series, and you a. 
want to optimize where you searched geocoded police records 
on persons for someone who may fit the suspect description 
or own a red Saturn and lives in the area.

This is a very time-consuming process and is generally i. 
not as successful as the other two reasons for creating a 
JTC model. Countless hours may go by while you search 
for possible candidates, and even with such a reduced 
area as the peak search area, you could be dealing with 
hundreds of possible suspects.
Police records may simply not have your suspect listed in ii. 
them, so the search will be futile.
Turn on the layer called RedSaturnDrivers. Notice that iii. 
only two people have been cited driving a red Saturn that 
live within the peak JTC area (dark red). One is an Indian 
male who is about the right physical description and age, 
but the other is a Hispanic female. Perhaps she has sons, 
brothers, or a husband who use her car often.
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Generally, analysts will check several different databases, iv. 
such as adult probationers, known robbery offenders 
from their own RMS system, recent parolees, and citation 
or contact information, and prioritize those persons that 
meet the general description, age range, vehicles they own 
or have driven, etc. The subjects that appear in multiple 
data sources within the highest JTC peak area would be 
looked at first, and so on.

 b. You can prioritize certain suspects or leads already known in the 
investigation. Let’s assume this is a serial murder investigation, 
and you have 100 tips and leads indicating home addresses for 
possible suspects. You could geocode these addresses and place 
them over the JTC model, then work on those that are within 
the high peak area first. This could save some time and increase 
the chance that you will find the true offender much quicker.

 c. You can use the JTC model as a guide for surveillance and 
proactive lead and tip actions.

As a guide to surveillance, you may have units in the area i. 
that are sitting on a predicted next hit location, and a new 
crime occurs at a place other than where they are located. 
The units can quickly drive to a point between the new 
crime location and the center of the JTC analysis high 
peak area and watch for a red Saturn to drive by, then 
they can catch the offender after the fact. In this case your 
predicted next hit location may not have been entirely 
accurate or was too vague to place units at specific busi-
nesses, so they need to wait for the next crime and then 
proceed to the JTC area to try to find the offender driving 
home from the robbery location.
You can use the JTC area as a place for canvassing, field ii. 
interrogation, and other interviews. Maximize your 
agency resources by placing detectives and officers in the 
peak JTC areas and look for a red Saturn or gather infor-
mation from the public, confidential informants, or other 
sources in the area to help identify possible suspects.

An example of the final output you would provide to investigators 96. 
can be seen in DVD Figure 8–15.

Save and close your project. Close CrimeStat III, and have a nice 97. 
day!
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