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Abstract
Numerous studies have shown that near repeat victimization of burglaries can account for a sub-

stantial minority of burglaries in urban settings. Using a method based on the distribution of poten-

tial targets to determine the size of spatial bandwidths, the presence of burglary near repeats in

rural areas was examined and compared to the level of near repeats in urban areas. A significant

burglary near repeat pattern was observed in rural areas, but was restricted to the spatial and tem-

poral bands that were closest to and most recently after a previous burglary. The proportion of all

burglaries that were near repeats in this nearest spatial and temporal bands was greater than that

observed in urban areas. The findings lead to extending how the boost account and offender for-

aging principles may apply in rural settings, and the identification of crime prevention opportunities

that counter near repeats in rural areas.
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Introduction
Near repeat victimization is the empirically observed pattern of a person or target (e.g., a house)

being a victim of crime soon after a nearby similar incident (Townsley et al., 2003). The pattern of
near repeat victimization has been observed for a range of crime types, including domestic burglary
(Johnson & Bowers, 2004; Johnson et al., 2007; Pease, 1998), vehicle crime (Johnson et al., 2009),
robbery (de Melo et al., 2018), sex offenses (Amemiya et al., 2020), shootings (Haberman &
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Ratcliffe, 2012; Ratcliffe & Rengert, 2008), and homicide (Chainey & Muggah, 2020). The results
from analysis of near repeat victimization have then been used to inform the design of several suc-
cessful crime prevention programs (e.g., Fielding & Jones, 2012).

To date, no study has examined the presence of near repeats in rural settings. Most studies that have
examined near repeat victimization have been conducted in urban environments. This is most likely
because of the greater applicability in urban environments of the theoretical principles of offender for-
aging that are used for explaining near repeat patterns (i.e., the search for similar nearby opportunities
for crime after the commission of a recent offense) and the closeness in distance between these oppor-
tunities. In rural settings, for crimes such as residential burglaries, the distances between residential
properties are much greater and require the offender to apply more effort to search for other nearby
opportunities for crime commission. Additionally, it is likely that the offender may need to apply
more effort to travel to a rural target from their home or other anchor point from which their
journey to crime commences. In measuring near repeat victimization, most studies have used short
spatial bandwidths (such as 100 m in length) to identify the presence of a near repeat pattern,
which in rural areas needs to be larger. However, limited guidance exists on calculating the size of
spatial bandwidths to use for examining near repeats in different settings, especially when seeking
to compare the extent of near repeat victimization between rural and urban environments.

In this study I conduct the first known examination of whether a near repeat victimization pattern
of residential burglaries is observed in rural settings, and compare the extent of rural burglary near
repeats to the presence of these events in urban settings. To compare between rural and urban settings
I apply an approach that uses the distribution of potential targets (in this case, residential properties)
to determine spatial bandwidths rather than using arbitrary distance measures. This approach
involves using the number of potential targets within a spatial bandwidth for comparing the extent
of near repeats in urban and rural settings. By doing so I examine if the presence of burglary near
repeats is as apparent in rural settings as it is in urban settings and discuss the theoretical principles
that may explain these observations.

In the next section I describe more fully the theoretical principles that explain the pattern of near
repeat victimization and the challenge in comparing the extent of near repeats between different set-
tings. I then describe the methods and data, present results, and discuss the findings. I also describe
limitations with the measurement approach and suggest areas for further research. In the final section
I provide concluding statements.

Near Repeat Victimization, Theoretical Principles, and Spatial
Measurement

For urban areas, a wide range of spatial analysis techniques can be used for examining patterns of
crime. This includes hot spot analysis that is used for identifying spatial concentrations of crime, with
other techniques using the results of hot spot analysis to further examine the geography of crime (e.g.,
spatial regression—for an example see Wheeler & Waller, 2009). In rural settings, hot spot analysis
(and other techniques that rely upon a large number of incidents) is usually not possible because of
the lower levels of crime, larger distances between offenses, and the lack of clustering of these
offenses. This means that an examination of spatial patterns of crime in rural settings is often
limited. One study that has examined burglaries in rural areas is Wood (1998), who showed the
value of analyzing small numbers of offenses over space and time in these settings. This analysis
revealed patterns about when and where burglaries were being committed in rural areas from
which a tactical plan was created that resulted in the police arresting a number of suspects. Near
repeat victimization analysis is another means for examining spatial and temporal patterns of inci-
dents from which insights about offending behavior can be determined (Chainey, 2021). To date,
no known study has examined near repeat patterns of burglary in rural settings.
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Near repeat victimization is the observed finding that targets near to a recent incident are at a
heightened risk of being victimized, with the level of risk decreasing with distance from the original
incident and over time (Johnson & Bowers, 2004; Townsley et al., 2003). The analysis of near repeat
victimization requires an examination of the number of offenses that took place within a set of param-
eters of distance from and time after an originator offense (e.g., within 100 m and within 7 days,
within 200 m and 14 days). The originator offense is the crime record that is identified as the first
offense in a near repeat series. The original research that observed the patterns of near repeats was
for domestic burglary (Townsley et al., 2003), with most studies that have examined near repeats
also focusing on examining burglary near repeats in a variety of international settings (e.g.,
Chainey & da Silva, 2016; Chainey et al., 2018; Hoppe & Gerell, 2019; Johnson et al., 2007).
These studies have shown that near repeat victimization patterns can often account for a substantial
minority of offenses (e.g., up to a third of all burglaries within 300 m and 2 weeks of a previous bur-
glary). Most of these studies on burglary near repeats have been for cities. In instances where a study
involved a larger geographic area (e.g., a county or district), no distinctions were made between the
urban, suburban, and nonurban settings in the study areas where near repeat patterns were examined.

The reason why near repeat victimization occurs can principally be explained by the boost account
and optimal foraging theory. The boost account refers to an offender deciding to target nearby prop-
erties (in the case of burglary), boosted by the success of recent crime commission (Pease, 1998).
Following the initial offense, the offender has likely gained familiarity of the area, other targets
that the offender considers in the area are likely to be similar, the offender is likely to have
gained confidence from the success in the modus operandi they used in the first offense (e.g.,
such as the means of breaking into a property) and how to evade capture (informed by the previous
victimization against the first target). For example, the layout of the neighboring properties is likely
to be similar to the property they recently burgled, the means of breaking-in is likely to be similar,
and the neighbors are likely to have possessions worth stealing, similar to those stolen in the initial
burglary (Chainey et al., 2018). The boost account, therefore, refers to the same offender returning to
commit subsequent offenses, rather than each near repeat offense being committed by different
offenders. The exception to this is when the offender passes on his experience of crime commission
obtained from the first offense to other people with whom he may then cooffend, or these other
people committing the near repeat offenses having been informed by the offender of their successful
crime commission from the first offense. The boost account has been confirmed from offender inter-
view accounts about the choices that offenders make (Ashton et al., 1998; Ericsson, 1995).

Optimal foraging theory provides a further means for explaining why near repeats occur (Johnson,
2014; Johnson et al., 2009). This approach likens offenders to foraging animals. As a forager, an
offender makes a trade-off between the rewards of crime commission that are most obvious and
immediately available (i.e., returning to commit a burglary to a property near to where they previ-
ously committed a burglary), and the effort and risks that will be expended in seeking better oppor-
tunities. Once an area has been exhausted of the best opportunities for crime commission, the
offender moves on (i.e., seeking to commit a crime elsewhere). The offender is also conscious of
the risks of being caught if the police begin to see a spike of incidents in a particular area, so
decides to move from the area to avoid the risk of capture. Near repeats help to explain why short
spates of several crimes may occur in an area.

The analysis of near repeat victimization patterns can help inform the design of crime prevention
initiatives, and where these should be targeted. An example of this is in Manchester, England where
an analysis of residential burglary identified that near repeats contributed substantially to the overall
level of burglary. In response, the police designed an initiative to counter near repeats that involved
police officers conducting door-to-door visits to neighboring houses on the day after an initial bur-
glary. The visits involved informing residents about the recent burglary against their neighbor, asked
residents to contact the police if they saw someone behaving suspiciously, and advised residents to
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take practical measures that could decrease their risk of burglary, such as keeping lights on when it
was dark and the house was unoccupied. As a result of the intervention, burglary decreased by 42%
in the areas that were targeted (Fielding & Jones, 2012). The pattern of near repeats is also often used
for crime prediction purposes (Johnson et al., 2008), and can identify spatio-temporal patterns of
crime that contribute to or are distinct from crime hot spots (Chainey et al., 2018).

To date, most studies of near repeat victimization have used arbitrary, albeit convenient distance
metrics such as multiple bands of 100 m to examine the spatial extent of near repeat victimization.
For example, in Hoppe and Gerell’s (2019) study of near repeat victimization of burglary in Malmo,
Sweden, spatial bandwidths of 100 m and 10 bands (i.e., 1–100 m, 101–200 m, … 901–1,000 m)
were used for examining the spatial extent of burglary near repeats. In rural settings, the analysis of
near repeat victimization patterns requires the use of larger spatial bandwidths than those that have
been used in previous studies of near repeats because of the greater distance between potential targets.
However, little guidance exists on how to determine suitable spatial bandwidths for settings where the
distribution of targets that an offender may consider committing crime against are not close to each
other. Also, to compare the extent of near repeat victimization between rural and urban areas requires
the size of the spatial bandwidths to be different to respect the differences in distance between potential
targets in these settings, but can mean that results are not comparable. For results from an analysis of near
repeat victimization to be comparable between different rural and urban settings, the spatial bandwidths to
use need to be based on some comparable means that determines the size of the spatial bandwidths. A
way to compare between different settings and calculate suitable spatial bandwidths for measuring
near repeat victimization is to consider the spatial distribution of potential targets.

In the current study I use a target-based assessment of spatial criminal opportunity to determine
the size of spatial bandwidths for measuring near repeat victimization in rural and urban settings.
I hypothesize that the presence of near repeat victimization is less likely in rural settings. This is
because of the greater effort that would be involved in the offender finding and selecting suitable
targets and the limited availability of similar and nearby targets that an offender could select for com-
mitting crime against. Foraging is optimal when the offender observes that the rewards of crime
commission are most obvious and immediately available (i.e., committing a burglary to a property
that is similar and near to where they previously committed a burglary). However, this does
require a trade-off against the effort and risks that will be expended in seeking better opportunities.
So I hypothesize that near repeats are likely to be observed in rural settings but less than the extent of
near repeats that are observed in urban settings. In summary:

Hypothesis 1: Statistically significant patterns of near repeat victimization are less likely in rural
settings.

Hypothesis 2: If near repeats are observed in rural settings it is likely that the extent of near repeats is
less than that observed in urban settings.

Research Design
The study area was the county of Herefordshire, England. Herefordshire was chosen because of

its mix of urban and rural areas, including the towns of Hereford and Leominster, villages such as
Castle Frome and Bodenham, and rural areas with isolated dwellings. The UK’s Office for
National Statistics Rural and Urban Classification data1 was used to define areas. These data
consist of small census geographic units that classify whether an area is urban or rural. The
data classifies areas as urban if the area is within a built-up area with a population of 10,000
people or more. All remaining areas are classified as rural. The rural classification is also subdi-
vided into three settlement types: rural town and fringe (including areas allocated to towns with
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a population of less than 10,000), rural village (such as isolated villages with a small population),
and rural hamlets and isolated dwellings. Hamlets are smaller than villages, often consisting of a
small number of houses located near to each other but with few or no local services such as a Post
Office or local convenience store (for further details on the definitions and creation of these clas-
sifications see ONS, 2013). Table 1 shows that just under half of the residential households in
Herefordshire were located in an urban area, with the rest of the area being rural and most of
these rural areas being classified as containing households in villages and hamlets or were isolated
dwellings.

Three years of recorded residential burglary data for the period from January 2015 to December
2017 were used. These data include the geographic coordinates of the property that was burgled and
the date when the burglary was committed. Checking of the data identified that 6% of burglary
records contained committed from and committed to dates that spanned more than one day (i.e.,
where the resident was away from their home for a night, returning the next day to find that their
house had been burgled). For these records, and following in practice with other studies on near
repeat victimization where a date range exists in the crime record, the committed from date was
used to define the date when the property was burgled2. Table 1 lists the number of burglaries in
each rural–urban classification area and shows that the burglary rate experienced in the rural areas
was lower than that (2.8 burglaries per 1,000 households) in the urban areas (4.5 burglaries per
1,000 households), and was lowest in the village areas (2.2 burglaries per 1,000 households). For
the data period, there was no known burglary prevention initiatives in operation in any area in
Herefordshire except for Neighborhood Watch and Rural Watch programs in some parts of the
county but these were not particularly active.

Near repeat victimization analysis was performed using a revised version of the Near Repeat
Calculator3, a tool that applies a Knox test for space-time clustering for generating observed over
mean expected frequencies of near repeats (Ratcliffe, 2009). The analysis of near repeats involves
selecting spatial and temporal bandwidths to examine for observations of near repeats, and deter-
mines whether these observations are statistically significant. The temporal bandwidth in the Near
Repeat Calculator was set to 7 days and four bands were applied (i.e., 0–7 days, 8–14 days,
15–21 days, 22–28 days). These bandwidths were used because it is the examination of near
repeats soon after a recent incident that is of most practical interest, and are comparable to those
used in other studies of near repeat victimization (e.g., Chainey et al., 2018; Hoppe & Gerell,
2019). The Knox test for space-time clustering determines whether the observations within each
space-time band are greater than what would be expected (and by what extent, e.g., 50 times
greater) and if this observation is statistically significant (Ratcliffe, 2009).

Previous studies of near repeat victimization have used a single distance bandwidth (e.g., 100 m)
and have applied multiple bands of this bandwidth (e.g., two bands would generate spatial parameters
for examining near repeats within 1–100 m and 101–200 m) to identify offenses that took place near
to a previous offense. In the current study I used an approach for determining spatial bandwidths that

Table 1. Household Distribution and Burglary Levels by Rural-Urban Classification, and Rural Subdivisions.

Rural–Urban classification,

and rural subdivisions Households (%) n burglary

Burglary rate (per 1,000

households per annum)

Urban areas 36,532 (46.6%) 494 4.51

Rural areas 41,787 (53.4%) 351 2.80

Rural town and fringe 8,246 (10.5%) 102 4.12

Village 17,021 (21.7%) 114 2.23

Hamlet and isolated dwellings 16,520 (21.1%) 135 2.72
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was based on the distribution of the similar number of potential targets in a rural and urban setting.
First, I calculated the average number of residential properties within 100 m of each residential prop-
erty in urban areas of the study area. I used 100 m because this is a spatial distance bandwidth that has
been used in several other studies of near repeat victimization. From this analysis I found that a mean
of 23 residential properties were located within 100 m of a property in the urban settings in the study
area. I then conducted a near neighborhood analysis to calculate the mean distance between each
property and its 23 nearest neighbors for each of the three rural subdivision classifications. For
example, for each of the 17,021 households that were located in a village I calculated the mean dis-
tance between each of these properties and its nearest 23 neighboring properties. From this I deter-
mined that in rural town and fringe areas, 23 properties were located within a mean distance of 164 m
of a property; in villages, 23 properties were located within a mean distance of 461 m of a property,
and; in hamlets and isolated dwelling areas, 23 properties were located within a mean distance of
840 m of a property. I then used these measures as the spatial bandwidths for the analysis of burglary
near repeat victimization for each of these rural settings (e.g., using the spatial bandwidth of 461 m to
examine near repeats in areas classified as villages). Although there are some limitations to this
approach that I describe in a later section, I determined that this was the best method to select the
size of spatial bandwidths for the analysis of near repeat victimization that would allow me to
make comparisons between the extent of burglary near repeats in rural and urban settings.
I applied three bands to these spatial bandwidths.

Near repeat analysis was conducted for each of the rural subdivision classifications and not for the
single classification of all rural areas because of the need to apply different spatial bandwidths in
these rural subdivision areas. The crime data were organized into four sets, with each set correspond-
ing to the burglaries recorded in each rural–urban classification area. The near repeat analysis
involved inputting each crime data set in turn and measuring for the presence of near repeats in
just that area of rural–urban classification. For example, crime data for village areas formed one
set consisting of 114 burglaries. The analysis examined the presence of near repeats in this dataset
of 114 burglaries in village areas.

Although the Near Repeat Calculator may identify that a statistically significant pattern of near
repeats is present, this result does not indicate how many incidents are categorized as near
repeats. Additional analysis was conducted using the ESRI ArcGIS Crime Analysis Repeat and
Near Repeat Classification tool (ESRI, 2018) to determine the number of burglary near repeats in
each rural–urban classification area. Bandwidths of within one, two and three multiples of the
spatial bandwidth and 7 days, and within one, two, and three multiples of the spatial bandwidth
and 28 days of an originator offense were chosen following the advice provided in Chainey
(2021) for calculating the numeric extent of near repeats. For example, for burglaries that took
place in villages I measured the number of burglary near repeats that took place within 7 days
and 461 m, within 7 days and 922 m and within 7 days and 1,383 m, and the number of burglary
near repeats for these same distances and within 28 days of an originator offense. The number of
burglary near repeats in each of the rural subdivision classification areas was summed to generate
a total number of burglary repeats in rural areas.

Results
The first test involved examining for the statistically significant presence of burglary near repeats

in each rural–urban classification area. Table 2(a) shows that a statistically significant (p < .05)
pattern of burglary near repeats was observed in urban areas, with this pattern being most apparent
within 7 days of a previous burglary and being present for each of the three spatial bands. The pres-
ence of this near repeat pattern was highest within 1–100 m of a previous offense, where the chance
of another burglary occurring at a dwelling within 1 week of a previous burglary was 3.37 times
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greater than expected. The chance of a burglary near repeat occurring within 1 week decreased with
distance from a previous burglary. The significant presence of near repeats was also observed within
101 and 200 m and 8–14 days and within 1 and 100 m and 15–21 days of a previous burglary but at
levels lower than observed for the 1–100 m and within 7 days parameters.

A significant near repeat pattern was observed in each of the three rural classification areas. For
each rural classification area, the significant presence of burglary near repeats was only present
within 7 days of a previous burglary. The chance of a near repeat occurring was greatest for the
spatial bandwidth that was closest to a previous burglary in each of the rural classification areas.
In each rural classification area, the chance of a near repeat was higher than that observed in the com-
parable parameters for urban areas. For example, in hamlet and isolated dwelling areas the chance of
another burglary occurring at a dwelling within 1–840 m and 1 week of a previous burglary was 9.5
times greater than expected. In only rural town and fringe and hamlet and isolated dwelling areas, the
statistically significant presence of burglary near repeats within 1 week extended to the second spatial
bandwidth parameters. For each rural subdivision classification area, the significant presence of near
repeats was not observed beyond 1 week of a previous burglary. These differences between the levels
of near repeats in urban and rural areas are also shown in Figure 1a–1c. In each figure, the results are
grouped by spatial band for comparison—for example, comparing in Figure 1a the extent of burglary
near repeats between each urban–rural classification for the first spatial band that was used for mea-
suring the presence of near repeats (i.e., within 1–100 m for urban areas, 1–164 m for rural town and
fringe areas, 1–461 m for villages and 1–840 m for hamlet and isolated dwellings areas).

Table 3 shows the extent of burglary near repeats in each of the rural–urban classification areas
(including a total extent of burglary near repeats for all the rural areas) for six spatio-temporal band-
width parameters. The proportion of burglaries that were near repeats was greater in rural areas
(9.4%) than in urban areas (2.6%) within 7 days and within the first spatial band (i.e., a single
spatial bandwidth) of a previous burglary. This greater level of burglary near repeats within a
single bandwidth of a previous burglary was most apparent in rural town and fringe areas where
one in seven burglaries were near repeats that took place within 1 week and 164 m of a previous bur-
glary, compared to one in 38 burglaries within 1 week and 100 m of a previous burglary in urban

Table 2. The Presence of Burglary Near Repeats in (a) Urban, (b) Rural Town and Fringe, (c) Village, and

(d) Hamlet and Isolated Dwelling Areas (p< .05).

0–7 days 8–14 days 15–21 days 22–28 days More than 28 days

(a) Urban areas

1–100 m 3.37 2.62

101–200 m 2.59 2.26

201–300 m 1.98

(b) Rural town and fringe areas

1–164 m 9.05

165–328 m 3.47

329–492 m
(c) Village areas

1–461 m 7.92

462–922 m
923–1,383 m
(d) Hamlet and isolated dwellings areas

1–840 m 9.5

841–1,680 m 4.75

1,681–2,520 m

Blank cells represent nonsignificant results.
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Figure 1. The extent of significant patterns of burglary near repeats (p< .05) by urban–rural classification and
temporal bands for (a) the first spatial bands, (b) the second spatial bands, and (c) the third spatial bands.

Table 3. The Extent of Burglary Near Repeats in Rural–Urban Classification Areas for Six Spatio-temporal

Bands.

Spatial bandwidth parameters

for each rural–urban classification

n burglary near repeats (and proportion of all burglaries)

Within 7 days Within 28 days

Urban areas

1–100 m 13 (2.6%) 31 (6.3%)

101–200 m 33 (6.7%) 77 (15.6%)

201–300 m 55 (11.1%) 131 (26.5%)

Rural town and fringe areas

1–164 m 14 (13.7%) 19 (18.6%)

165–328 m 17 (16.7%) 26 (25.5%)

329–492 m 23 (22.5%) 38 (37.3%)

Village areas

1–461 m 8 (7.0%) 13 (11.4%)

462–922 m 10 (8.8%) 15 (13.2%)

923–1,383 m 11 (9.6%) 16 (14.0%)

Hamlet and isolated dwelling areas

1–840 m 11 (8.1%) 12 (8.1%)

841–1,680 m 15 (11.1%) 18 (13.3%)

1,681–2,520 m 16 (11.9%) 19 (14.1%)

Rural areas

First spatial band 33 (9.4%) 44 (12.5%)

Second spatial band 42 (12.0%) 59 (16.8%)

Third spatial band 50 (14.2%) 73 (20.8%)
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areas. In both village areas and hamlet and isolated dwelling areas the proportion of burglaries that
were near repeats within a single spatial bandwidth was higher than that observed in urban areas.
Within 28 days and within a single spatial bandwidth of a previous burglary, the proportion of bur-
glaries that were near repeats was also greater in rural areas (12.5% of all burglaries) than that
observed in urban areas (6.3%). For the second and third spatial bands within 28 days, the proportion
of burglaries that were near repeats in rural areas was similar to that observed in urban areas. The
extent of near repeats in each rural subdivision classification area was noted to be higher in areas
with the higher burglary rate (i.e., rural town and fringe areas).

Discussion, Limitations, and Further Research
Several studies have identified the presence of statistically significant patterns of burglary near

repeat victimization in a variety of urban settings. In the current study, I conducted the first
known analysis of burglary near repeats in rural settings and compared the level of near repeats in
these settings to urban areas. To effectively compare between rural and urban areas, spatial band-
widths were calculated based on the distribution of an equivalent number of potential targets for bur-
glary in each rural–urban classification area. Although there are some limitations with this method
(which I discuss below), it was considered to be the most appropriate approach for comparing the
extent of near repeats because it reflects the distribution of potential targets that an offender can con-
sider for committing crime against.

The findings from the current study showed that the presence of burglary near repeats was statisti-
cally significant in rural settings. Significant patterns of near repeats were observed for each rural
classification area, and hence leading to the rejection of the first hypothesis that these patterns
were less likely in rural settings. I did observe, however, that for each rural classification area, the
significant presence of burglary near repeats did not extend beyond the first temporal band of 7
days and was limited to either the first and second spatial bands (i.e., closest to a previous burglary).
This was different to urban settings where the statistically significant observations of burglary near
repeats extended farther, both in space and time. Burglary near repeats in rural areas did, however,
account for at least similar levels as those observed in urban areas, and more so for burglaries that
occurred within the shorter spatio-temporal bandwidths for examining near repeats. Therefore,
with regards to the second hypotheses—the extent of near repeats is less than that observed in
urban settings—the findings from the current study also lead to the rejection of this hypothesis.
For example, within 1 week and a single spatial bandwidth, burglary near repeats in rural areas
accounted for 9.4% of all burglaries compared to 2.6% in the urban areas of the study area.

Near repeat victimization patterns are explained using boost account and foraging theory princi-
ples. The boost account suggests that an offender seeks to minimize effort in their criminal activity by
committing additional offenses soon after and near to a recent incident. This is based on the confi-
dence and experience the offender gained about committing crime in the area from the first offense
and that targets nearby are likely to be more similar than targets that are farther away. Foraging theory
adds to the boost account for explaining the pattern of near repeats by stating that a trade-off is made
by the offender between the rewards of crime commission that are associated with other opportunities
for crime that are nearby and the effort and risks involved in seeking other opportunities that are
located in different places. The near repeats observed in these short spates of criminal activity can
also be explained by the foraging offender taking advantage of the best but finite opportunities for
crime commission, and then moving from the area to avoid being caught. These theoretical principles
of the boost account and foraging theory have been developed from studies in urban settings of near
repeat victimization. The presence of near patterns in rural settings, as observed in the current study,
suggest the theoretical principles of the boost account and foraging theory are also apparent in these
settings. However, for burglary near repeats that take place in rural settings some consideration has to
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be given to the effort that is required for an offender to travel to their next target after the commission
of an initial offense. If the next target is not visited immediately after the initial offense (e.g., not until
two days later), there is likely to be a cost in effort implication associated with travelling the distance
to this next target in a rural setting that is greater than the effort that would be required for an offender
boosted and foraging for other targets in an urban setting. This implies that some extra consideration
of the journey to crime and offender anchor points is required, alongside considerations of offender
decision-making.

The least effort principle (Zipf, 1949) applied in relation to offending behavior suggests that most
offender journeys to crime are likely to be short, with this principle being supported by an extensive
range of empirical studies (see Rossmo, 2000 for a review). The rational choice perspective (Clarke
& Felson, 1993; Cornish & Clarke, 1986) suggests that offenders are profit maximizers, who seek to
maximize benefits while seeking to minimize costs. As observed in the current study, the presence of
near repeats in rural areas was only significantly observed within the first temporal band of 7 days,
and were most apparent within the first spatial band. This is different to observations in urban settings
where observations of burglary near repeats extend to several spatial and temporal bands (e.g., see
Chainey et al., 2018; Hoppe & Gerell, 2019). I suggest from these findings that in rural areas, bur-
glary near repeats may be restricted to the nearest spatial and temporal bands because of the greater
effort that would be required by the offender in seeking out opportunities when the distance between
potential targets is much greater. For example, an offender may be boosted by the success of a bur-
glary in a rural area but can only forage for a limited number of other opportunities because of the
greater distance (and effort) involved in seeking these other targets. The targets that are chosen being
those closest to the first burglary. In an urban setting an offender would not need to travel far to find
many potential targets, but in a rural area the same number of potential targets would be distributed
over a much larger geographic area. The extra effort that is required by an offender to forage for
targets that are located a much greater distance from a previous burglary in a rural setting may be
greater than the opportunities that are available to the offender for committing crime in other
areas. So, after a short period of foraging for potential targets that are nearest to a recent burglary,
the offender may decide to move on to another area rather than widening their spatial search.
Boost and foraging principles also suggest that it is the offender who committed the first offense
who is likely to be the person who commits the near repeats. It was beyond the scope of the
current study to examine this, but I recommend further research that examines if offenders of near
repeats in rural areas are more likely to be the same offender than in comparison to near repeats com-
mitted in urban areas.

The commission of burglary in rural areas also is likely to require the offender to expend a
greater cost in effort to complete their journeys to crime. This includes the journey to commit
the first offense as well as the journey to commit subsequent near repeat offenses. Findings
from journey to crime research show that this journey tends to be short (Rossmo, 2000). Other
research shows that most offenders originate their journey to crime from home, with this home
location most likely to be in an urban area (Bruinsma et al., 2013; Wiles & Costello, 2000).
Offenders who commit burglary in rural areas are likely to have made additional effort to travel
to these areas when other potential targets could have been located nearer to where their
journey to crime commences. This may explain the pattern of burglary near repeats that were
most observed in the current study, with the greatest level of near repeats in rural settings being
closest to the previous burglary and within a short timeframe. That is, to minimize effort in the
journey to crime the offender may commit these near repeats on the same day or within only a
small number of days. The small number of burglaries within a short timeframe of each other in
the rural settings of the study area (e.g., burglaries on the same day) meant it was not possible
to examine with any power the statistical presence of these types of swift near repeats. I suggest
further research, where the data permits, that examines if the commission of near repeats in
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rural settings are closer in time between offenses than in urban settings to examine for differences
in offender behavior (and the application of effort) in these settings.

Although the journey to crime in most cases tends to be short, this does not mean to say that all
offender journeys are short. When the rewards to be gained from crime commission are considered to
be high, this can compensate the extra effort that is required for longer journeys to crime (Chainey,
2021; Rossmo, 2000). The incentive for an offender to apply greater effort and travel the longer dis-
tance to a rural area may relate to the rewards involved. If the rewards from burglary in rural areas are
greater than the rewards in urban areas, this may compensate for the extra effort required to travel to
these areas. Also, the incentive for an offender to apply greater effort and travel the longer distance to
a rural area may relate to the effort to access a rural property. If rural properties are easier to access
and break into than in urban areas, this may also compensate for the extra effort to travel. I recom-
mend further research that examines if the value of items stolen in burglaries in rural areas is greater
than that in urban areas and in particular for burglary near repeats, and if offenders select rural prop-
erties because of them being easier properties to break into.

Most journey to crime research is based on calculating the distance from the offender’s home to
the location of the crimes they commit. This is because the data that has been available for these
studies only includes the location of each offense and home address of the offender who is known
to have committed the offense (Chainey, 2021). The journey to crime may start at numerous other
places, such as a place of work, or other frequented locations such as places of entertainment
(e.g., bars), or the homes of family or friends they visit. To date, no known research has examined
if the starting locations for offenders who commit burglaries in rural settings are different to the start-
ing locations for offenders who commit burglaries in urban settings. Also, little is known about
whether offenders who commit crime in rural areas also reside in rural areas or whether there are
certain offenders who live in urban areas who are willing to travel longer distances to commit
crime in rural areas. It was beyond the scope of the current study to examine these journey to
crime patterns but I suggest that research that examines the starting points and distances that offend-
ers travel to commit crime in rural settings and where these offenders reside would make worthwhile
contributions to the study of crime in rural settings.

Crime prevention interventions that decrease burglary by reducing near repeats have been devel-
oped in urban areas and involve police officers making visits to neighboring properties soon after a
burglary has occurred. This involves the police officer raising awareness to neighbors that a burglary
has recently occurred and for these neighbors to be vigilant and take more precautions over the next
few days to reduce their risk of victimization. The presence of the police in the area where a burglary
has been committed may also act as a visible deterrent to the returning offender who is seeking to take
advantage of other opportunities for burglary. Although the distance between neighboring properties
in rural areas is greater and requires more effort for the police to visit these properties, there is logic to
operating a similar type of intervention in rural areas. This would involve police officers visiting
properties that are closest to where a recent burglary has been committed and asking residents to
be vigilant and take more precautions. Where resources are limited, this could involve phoning res-
idents rather than visiting them, contacting residents through a local social media group or prioritiz-
ing visits to areas where analysis has identified the greatest presence of near repeats. For example,
based on the results from the current study, visits could be prioritized to properties in rural town
and fringe areas because this is where the presence of burglary near repeats was observed to be
greatest.

Limitations
The current study used a single county in England to examine for the presence of burglary near

repeats in rural areas and compare to rural areas. Although our study contributes to the research on
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crime in rural areas, and research on near repeat victimization and offending behavior, I suggest
further research that replicates our study in other areas to examine the generalizability of the findings.
In the study area, the burglary rate for Herefordshire was lower than the mean rate for England. This
lower burglary rate may have affected the results because previous studies have found that near
repeats are more prevalent in areas where the burglary rate is high (Chainey et al., 2018). I recom-
mend replication of the study in areas where the burglary rate is higher than that for my study area.

I used the calculation of potential targets (other residential properties) within a radius of each
property to determine spatial bandwidths for each rural–urban setting. This approach is easy to rep-
licate using simple nearest neighbor distance methods. To perform the calculation, I first determined
the mean number of properties within 100 m of each property in an urban area (n= 23). I then used
this to calculate the mean nearest neighbor distance to 23 properties in each rural subdivision area.
This meant that within the first spatial bandwidth for each rural–urban classification area the number
of potential targets was similar. However, I recognize that applying multiple bands to the spatial
bandwidth for each classification area does not result in the same number of potential targets in
the second and subsequent bandwidths. For example, in an urban area, the number of potential
targets within 101 and 200 m of a previous burglary would be greater than the number of potential
targets within 165–328 m of potential targets in rural town and fringe areas because of the differences
in the spatial density of properties. I also recognize that in rural settings, when examining for other
offenses near to an initial offense, the further the distance from this initial offense the greater the like-
lihood of exploring in unoccupied countryside. I attempted to limit this by only using three spatial
bandwidths, however, the finding that near repeats were most observed within the first spatial band-
width in rural settings and were not observed in almost all cases within the second and third band-
widths could be because of the search for offenses in what is unoccupied countryside.

My method was the first attempt to generate an approach for determining suitable spatial band-
widths for near repeat analysis for use in rural settings and to allow for some comparison to urban
areas. The size of the study area meant that I could not simply extend the distance used for the
second and third spatial bandwidths because this would mean that these would more likely
overlap with other rural–urban classification areas. The approach I used means that I could have
undercounted the number of near repeats within the second and third spatial bands in rural areas.
However, I also recognize that extending these spatial bands to several kilometers goes against
the general principle of examining offenses that occur near to a previous offense. I encourage
further research that improves the method I introduce in this article for creating spatial bandwidths
for near repeat victimization analysis that allows for comparisons between different rural–urban
settings.

In the current study I did not examine where the offender was suspected to have originated from.
Most research suggests that offenders reside in urban areas rather than rural areas, however in the
commission of burglary near repeats this is untested. If a burglar lives in a rural area this minimizes
their journey to commit burglaries in rural areas (if this is where they commit offenses) and could
provide better conditions for offender foraging than for an offender who commits a burglary in a
rural area but resides in an urban area. I recommend further research that examines the rural–
urban origin of offenders who commit burglaries in rural areas.

Any rural–urban classification of areas has boundaries that separate these areas. In the measure-
ment of near repeats, an offense that takes place in an urban area that is close to the border of a rural
area (or vice versa) may be an originator to an offense that takes place soon after and close to the first
offense but is over the border in the rural area. In this situation, the second offense is not classified as
a near repeat. This means that the overall number of near repeats may be undercounted. I minimized
this potential undercount by using small spatial bandwidths (e.g., a burglary within a rural setting
would have needed to be within a maximum of 300 m of an originator burglary in an urban
setting for it to be a near repeat that was not accounted for).

12 International Criminal Justice Review 0(0)



Conclusions
Near repeat victimization of burglaries can account for a substantial minority of offenses. Studies

that have examined burglary near repeats have mainly examined these patterns in urban settings, with
no known studies examining how these patterns compare to near repeat observations in rural settings.
To enable a comparison between rural and urban settings I measured the distribution of potential
targets to determine the spatial bandwidths for measuring and comparing levels of burglary near
repeat victimization. A statistically significant burglary near repeat victimization pattern was
found in rural settings, with this pattern being most apparent within the spatial and temporal
bands that were closest to and most recently after a previous burglary. The proportion of all burglaries
that were near repeats in these nearest spatial and temporal bands was greater than that observed in
urban areas. The pattern of burglary near repeats in rural areas did not extend as far (in distance and
time) to that observed in urban areas, but the overall extent of burglary near repeats for longer dis-
tance and time periods after a previous offense was comparable to that observed in urban areas. The
boost account and optimal foraging theory are the key theoretical principles that are used for explain-
ing near repeat patterns, with the results from the current study showing this type of offending behav-
ior is likely to be just as apparent in the commission of crime in rural areas as it is in urban areas. The
difference that was observed, however, was that the commission of near repeats in rural areas took
place within a shorter time period and to targets closest to where a previous burglary was committed
in comparison to observations in urban areas. The findings suggest there are opportunities for crime
prevention which counter the presence of burglary near repeats in rural areas.
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Notes

1. Retrieved on May 21, 2019 from https://www.ons.gov.uk/methodology/geography/geographicalproducts/
ruralurbanclassifications.

2. The analysis was repeated using the committed to date and the mean of the committed from and committed to
date for the 6% of records that contained a date range. The results that were generated were no different to the
results I report in the current study.

3. Retrieved on June 4, 2021 from https://github.com/wsteenbeek/NearRepeat. This revised version addresses
the issue of mislabelling the rows and columns of its output files that is present in Ratcliffe’s (2009) original
tool.

References

Amemiya, M., Nakaya, T., & Shimada, T. (2020). Near-repeat victimization of sex crimes and threat incidents
against women and girls in Tokyo, Japan. Crime Science, 9(5), 1–6. https://doi.org/10.1186/s40163-020-
00114-9

Ashton, J., Brown, I., Senior, B., & Pease, K. (1998). Repeat victimization: offender accounts. International
Journal of Risk, Security and Crime Prevention, 3(4), 269–279.

Chainey 13

https://www.ons.gov.uk/methodology/geography/geographicalproducts/ruralurbanclassifications
https://www.ons.gov.uk/methodology/geography/geographicalproducts/ruralurbanclassifications
https://www.ons.gov.uk/methodology/geography/geographicalproducts/ruralurbanclassifications
https://github.com/wsteenbeek/NearRepeat
https://github.com/wsteenbeek/NearRepeat
https://doi.org/https://doi.org/10.1186/s40163-020-00114-9
https://doi.org/https://doi.org/10.1186/s40163-020-00114-9
https://doi.org/https://doi.org/10.1186/s40163-020-00114-9


Bruinsma, G., Pauwels, L., Weerman, F., & Bernasco, W. (2013). Social disorganization, social capital, collec-
tive efficacy and the spatial distribution of crime and offenders. British Journal of Criminology, 53(5), 942–
963. https://doi.org/10.1093/bjc/azt030

Chainey, S. P. (2021). Understanding crime: Analyzing the geography of crime. Esri Press.
Chainey, S. P., Curtis-Ham, S. J., Evans, R. M., & Burns, G. J. (2018). Examining the extent to which repeat and

near repeat patterns can prevent crime. Policing: An International Journal, 41(5), 608–622. https://doi.org/
10.1108/PIJPSM-12-2016-0172

Chainey, S. P., & da Silva, B. F. A. (2016). Examining the extent of repeat and near repeat victimisation of
domestic burglaries in Belo Horizonte, Brazil. Crime Science, 5(1), 1-10. https://doi.org/10.1186/s40163-
016-0049-6

Chainey, S. P., &Muggah, R. (2020). Homicide concentration and retaliatory homicide near repeats: An examination
in a Latin American urban setting. The Police Journal Online First https://doi.org/10.1177/0032258X20980503

Clarke, R. V., & Felson, M. (1993). Introduction: criminology, routine activity, and rational choice. In
R. V. Clarke, R. V., & M. Felson, M. (Eds), Routine activity and rational choice (pp. 259–294).
Transaction Publishers.

Cornish, D., & Clarke, R. (1986). The reasoning criminal: Rational choice perspectives on offending.
Springer-Verlag.

de Melo, S. N., Andresen, M. A., & Matias, L. F. (2018). Repeat and near-repeat victimization in Campinas,
Brazil: New explanations from the Global South. Security Journal, 31(1), 364–380. https://doi.org/10.
1057/s41284-017-0105-2

Ericsson, U. (1995). Straight From the Horse’s Mouth. Forensic Update, 43, 23–25.
ESRI (2018). Repeat and near repeat classification. Retrieved on May 28, 2021 from https://doc.arcgis.com/en/

arcgis-solutions/latest/reference/tool-reference.htm
Fielding, M., & Jones, V. (2012). Disrupting the optimal forager: Predictive risk mapping and domestic burglary

reduction in Trafford, Greater Manchester. International Journal of Police Science and Management, 14(1),
30–41.

Haberman, C. P., & Ratcliffe, J. H. (2012). The predictive policing challenges of near repeat armed street rob-
beries. Policing: A Journal of Policy and Practice, 6(2), 151–166. https://doi.org/10.1093/police/pas012

Hoppe, L., & Gerell, M. (2019). Near-repeat burglary patterns in Malmö: Stability and change over time.
European Journal of Criminology, 16(1), 3–17. https://doi.org/10.1177/1477370817751382

Johnson, S., Bowers, K. J., Birks, D., & Pease, K. (2008). Predictive mapping: accuracy for different units of
analysis and the role of the environmental backcloth. In D. Weisburd, D., W. Bernasco, W., & G. Bruinsma,
G. (Eds.), Putting crime in its place: Units of analysis in spatial crime research (pp. 171–198). Springer.

Johnson, S. D. (2014). How do offenders choose where to offend? Perspectives from animal foraging. Legal and
Criminological Psychology, 19, 193–210. https://doi.org/10.1111/lcrp.12061

Johnson, S. D., Bernasco, W., Bowers, K. J., Elffers, H., Ratcliffe, J. H., Rengert, G. F., & Townsley, M. (2007).
Space–time patterns of risk: A cross national assessment of residential burglary victimization. Journal of
Quantitative Criminology, 23(3), 201–219. https://doi.org/10.1007/s10940-007-9025-3

Johnson, S. D., & Bowers, K. J. (2004). The burglary as clue to the future: the beginnings of prospective hot-
spotting. European Journal of Criminology, 1(2), 237–255. https://doi.org/10.1177/1477370804041252

Johnson, S. D., Summers, L., & Pease, K. (2009). Offender as forager? A direct test of the boost account of
victimization. Journal of Quantitative Criminology, 25, 181–200. https://doi.org/10.1007/s10940-008-
9060-8

ONS—Office for National Statistics (2013). The 2011 rural-urban classification for small area geographies:
A user guide. Retrieved on May 13, 2021 from https://www.ons.gov.uk/file?uri=/methodology/geography/
geographicalproducts/ruralurbanclassifications/2011ruralurbanclassification/ruralurbanclassification2011user
guide.zip

Pease, K. (1998). Repeat victimization: taking stock. Home office police research group, crime detection and
prevention series, paper 90. Home Office.

14 International Criminal Justice Review 0(0)

https://doi.org/10.1093/bjc/azt030
https://doi.org/10.1093/bjc/azt030
https://doi.org/10.1108/PIJPSM-12-2016-0172
https://doi.org/10.1108/PIJPSM-12-2016-0172
https://doi.org/10.1108/PIJPSM-12-2016-0172
https://doi.org/https://doi.org/10.1186/s40163-016-0049-6
https://doi.org/https://doi.org/10.1186/s40163-016-0049-6
https://doi.org/https://doi.org/10.1186/s40163-016-0049-6
https://doi.org/10.1177/0032258X20980503
https://doi.org/10.1177/0032258X20980503
https://doi.org/10.1057/s41284-017-0105-2
https://doi.org/10.1057/s41284-017-0105-2
https://doi.org/10.1057/s41284-017-0105-2
https://doc.arcgis.com/en/arcgis-solutions/latest/reference/tool-reference.htm
https://doc.arcgis.com/en/arcgis-solutions/latest/reference/tool-reference.htm
https://doc.arcgis.com/en/arcgis-solutions/latest/reference/tool-reference.htm
https://doi.org/10.1093/police/pas012
https://doi.org/10.1093/police/pas012
https://doi.org/10.1177/1477370817751382
https://doi.org/10.1177/1477370817751382
https://doi.org/10.1111/lcrp.12061
https://doi.org/10.1111/lcrp.12061
https://doi.org/10.1007/s10940-007-9025-3
https://doi.org/10.1007/s10940-007-9025-3
https://doi.org/10.1177/1477370804041252
https://doi.org/10.1177/1477370804041252
https://doi.org/10.1007/s10940-008-9060-8
https://doi.org/10.1007/s10940-008-9060-8
https://doi.org/10.1007/s10940-008-9060-8
https://www.ons.gov.uk/file?uri=/methodology/geography/geographicalproducts/ruralurbanclassifications/2011ruralurbanclassification/ruralurbanclassification2011userguide.zip
https://www.ons.gov.uk/file?uri=/methodology/geography/geographicalproducts/ruralurbanclassifications/2011ruralurbanclassification/ruralurbanclassification2011userguide.zip
https://www.ons.gov.uk/file?uri=/methodology/geography/geographicalproducts/ruralurbanclassifications/2011ruralurbanclassification/ruralurbanclassification2011userguide.zip
https://www.ons.gov.uk/file?uri=/methodology/geography/geographicalproducts/ruralurbanclassifications/2011ruralurbanclassification/ruralurbanclassification2011userguide.zip


Ratcliffe, J. H. (2009). Near repeat calculator. Retrieved on February 10, 2020 from http://www.jratcliffe.net/
software/

Ratcliffe, J. H., & Rengert, G. F. (2008). Near-repeat patterns in Philadelphia shootings. Security Journal, 21,
58–76. https://doi.org/10.1057/palgrave.sj.8350068

Rossmo, D. K. (2000). Geographic profiling. CRC Press.
Townsley, M., Homel, R., & Chaseling, J. (2003). Infectious burglaries. A test of the near repeat hypothesis.

British Journal of Criminology, 43(3), 615–633. https://doi.org/10.1093/bjc/43.3.615
Wheeler, D., & Waller, L. (2009). Comparing spatially varying coefficient models: A case study examining

violent crime rates and their relationships to alcohol outlets and illegal drug arrests. Journal of
Geographical Systems, 11(1), 1–22. https://doi.org/10.1007/s10109-008-0073-5

Wiles, P., & Costello, A. (2000). The ‘road to nowhere’: the evidence for travelling criminals. Home Office.
Wood, D. (1998). Geospatial analysis of rural burglaries. In N. La Vigne, N., & J. Wartell, J. (Eds.), Crime

mapping case studies: successes in the field (pp. 117–122). US National Institute of Justice.
Zipf, G. K. (1949). Human behavior and the principle of least effort. Addison-Wesley Press.

Author Biography

Spencer P. Chainey is an Associate Professor at the University College London Jill Dando Institute (JDI), is
director of the JDI Latin America and Caribbean Unit, and JDI Director of Continuing Professional
Development. Dr Chainey’s work places him at the interface between academic research and the practical
world of policing and public safety. This involves applying academic knowledge and police/public safety prac-
tice to research; supporting the implementation of strategies and activities that improve crime reduction, criminal
investigation, citizen security, and countering organized crime; and furthering the education and professional
development of current and future generations of practitioners and researchers. He has published extensively
in criminology, policing, social science and geographic information science journals and has written two
books – Understanding Crime: Analyzing the Geography of Crime, and GIS and Crime Mapping.

Chainey 15

http://www.jratcliffe.net/software/
http://www.jratcliffe.net/software/
http://www.jratcliffe.net/software/
https://doi.org/10.1057/palgrave.sj.8350068
https://doi.org/10.1057/palgrave.sj.8350068
https://doi.org/10.1093/bjc/43.3.615
https://doi.org/10.1093/bjc/43.3.615
https://doi.org/10.1007/s10109-008-0073-5
https://doi.org/10.1007/s10109-008-0073-5

	 Introduction
	 Near Repeat Victimization, Theoretical Principles, and Spatial Measurement
	 Research Design
	 Results
	 Discussion, Limitations, and Further Research
	 Limitations

	 Conclusions
	 Notes
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


