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Insights into the analysis and patterns of offender journeys to crime.

Abstract.

Recent police data improvements across London, England have created the opportunity to explore in more detail the patterns of offender journeys to crime in a more timely and better informed manner.  These journey patterns can also be analysed against the general profile of the offender, including their age, gender, ethnicity, and the other types of crimes they commit.  Understanding the profile of the source locations of offenders would also help to explore if relationships exist between areas that have similar socio-economic characteristics.  This information could then be potentially valuable for directing intervention initiatives in a more proactive manner.  Understanding what each hotspot of crime offers as a ‘pull’ to attract offenders would also be valuable, particularly of those offenders that come from areas outside the jurisdiction of the local crime and disorder partnership.

This research will present findings from work carried out in the London Borough of Harrow that has explored the journey patterns of offenders.  Methodologies for analysing journey patterns are also explored, based on the different spatial geometries of Manhattan and Euclidean distances.  Our research also explores options for using routing algorithms that trace the road network in an effort to more accurately model offender journey paths.
Introduction.

Theories of offender journeys of high volume crime point towards offenders committing their crimes close to their places of residence (i.e. within 1 to 2 miles) (Wiles, P. and Costello, A., 2000).  The theory of journey patterns also suggests that the younger the offender, the shorter the distance they travel to commit crimes.  Problems of youth offending have been of rising concern in the UK.  Recent offender profiles in some UK inner cities suggest that crimes are becoming increasingly violent in nature and that the offenders are becoming younger.

Data processing procedures in the London Borough of Harrow now makes it possible to link crime data to the accused information.  Data in this format provides a rich resource for exploring journey patterns to crime in relation to the profile of the accused (e.g. their age, sex, ethnicity, and the types of crimes they commit).  This information could then be used to assist in directing intervention initiatives in a more proactive manner.

Aims of research.

The research study aimed to either confirm perceptions that exist about offender behaviour in the borough or present findings that prompt discussion and enhance intervention policies.  In particular , a perception exists in the borough that the majority of offences are committed by those who do not in the borough.

The research intended to address the following questions.

· What information is available for analysing offender journeys to crime?

· What type of analysis on profiling offenders can be achieved with the data available?

· What percentage of crime in Harrow is committed by youths?

· Do certain areas in the borough act as ‘offender hotspots’ and if so, is there anything distinctive about their socio-economic and deprivation profile?

· What methods can be used to analyse journey patterns?

· What is the average distance travelled by an offender in relation to their age, gender, ethnicity and the type of crimes they commit, and do differences exist in relation to the methodology applied for measuring journey distances?

Harrow Police Data.
The crime data used in the research originated from the Metropolitan Police Crime Reporting Information System (CRIS).  A challenge for the research was to explore the level of analyses that could be conducted on depersonalised data.  Legal requirements in the United Kingdom mean that crime records have to be depersonalised when shared to agencies outside of the Police.  This research was being conducted on behalf of the local government led Community Safety Team in Harrow which received data that had undergone a sanitising process for it to be accessed and shared by the Police (for more details on this technique see Chainey, 2001).  The sanitised geocode for each record uses the postcode as the spatial reference (representing approximately 12 houses) rather than the specific property/location described in the record.

Two CRIS datasets were used:

· Crime allegation data - allegation data was mapped to the location of the incident and included information on the crime type, time and date.

· Accused/offender data - accused data was mapped to the home location of the accused and contained information on the crime type, time, date, age, gender and ethnicity of the accused.

Records from the allegation and accused datasets could be joined using the crime record’s identification number, thereby linking an offender’s home location to the location they commit their crime.

Socio-economic data.

Socio-economic data was used to assist in profiling offenders and to explore the area profiles of hotspots of offenders.  Data that was used included,

· 1991 Census population data

· 1998 Index of Local Deprivation

Both these datasets could be mapped to the enumeration district level (a geographic Census output area representing approximately 200 households).

Street network data.

One of the aims of the analysis was to explore the use of different methodologies for calculating journey distances.  A method that was to be explored was where the road network could be traced and used as the model of the path that an offender took to commit their crime.  IN the United Kingdom the Ordnance Survey’s OSCAR dataset allows topology to be built and run applications that can trace the shortest distance from one location to another.

· Software used.

· MapInfo Professional ™ 

· HotSpot Detective for MapInfo – for the production of hotspot surfaces and time analysis (for more details see www.bigfoot.com/~jerry.ratcliffe)
· RouteView Pro™ for MapInfo - for road network calibration and the calculating of distances between offender home locations and their crimes through the use of the shortest path along the road network (for more details see www.infotech-europe.com/gis/routeview.htm)

· For certain spatial analysis tests the United States National Institute of Justice’s CrimeStat software was used (see http://www.ojp.usdoj.gov/cmrc/tools/welcome.html)

Data Integrity.

Crime allegation records were extracted for the period November 1997 – June 2001.  For this time period there were 51,506 records, all of which were geocoded.

For the same time period 12,7233 accused records were extracted.  All these records contained information that on age, gender and ethnicity that could be used for general profiling by crime types.  Of these records 7,819 (61%) had a geographic location recorded in the accused details, and 5919 (46.5%) could be linked to crime allegation records.  For some crime, there were more than one accused.  This resulted in 4771 (9.3%) crime allegation records could be linked to an accused record and where the accused record also contained a geographic reference.

Offender profiles.

The aim of analysing accused data was to determine whether any trends existed between offender characteristics (age, gender, ethnicity) and the crime types they committed and to compare this with other research.  Home Office research (Field 1990 & 1999), suggests that young persons are more likely to become involved in crime than older persons and increases in thefts and burglaries are associated with increases in the numbers of young males aged 15 and 20.  The time of day offences were committed was also analysed in comparison to offender attributes.

Crime type
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The first stage of the offender analysis compared the crime type composition of the allegation data with the accused for the top ten incident crimes (see figure 1).

Figure 1 Incident & accused crime type.

It can be seen that over 20% of accused records were for shoplifting, when shoplifting only made up 6% of allegations.  Residential burglary made up 11% of all incident data, but only 4% of accused records.  ABH (actual bodily harm) & assault also contributed a higher percentage to accused than incident record numbers, meaning that offenders were more likely to be caught for these crimes, whereas they were less likely to be caught for residential burglary, theft from vehicle, criminal damage, theft, robbery, burglary and vehicle crime.

Age.

Accused age was broken down into census categories.  The age profile of the accused data was compared to the age composition of the Harrow population.  A clear peak in offenders under the age of 25 was evident (see figure 2), which is disproportionate to the Harrow population profile.
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Figure 2. Age of accused compared to Harrow's age profile.

The percentage of crime in Harrow committed by youths depends on the definition of ‘youth’. Taking a broad definition it can be seen that nearly 40% of crime was committed by youths between 10 and 19 year olds.  However this may be a reflection that younger people are more likely to be caught.

Table 1. Age and percentage of crime

Age
%

10-14
8.90%

15-15
4.82%

16-17
12.26%

18-19
11.11%

Age was also compared with four different crime types:

· Shoplifting had a male/female ratio of approximately 50:50.  The peak age was 15.  This declined rapidly into the 20-24 age bracket and then continued to reduce until the 65-69 age category.

· Actual Bodily Harm and assault both had a peak age of 30-34 and were mainly committed by males.

· Robbery was again predominantly committed by males, under 25.  Female accused were aged between 10 and 17.

· Drug offences was predominantly committed by males under the age of 25.
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Figure 3 Shoplifting age of accused
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Figure 4. Age of ABH accused

[image: image10.wmf] 

ACCUSED HOTSPOTS

 

All accused with postcodes, created using 

hotspot detective (default settings)

 

Ó

 Crown C

opyright. All rights reserved. London Borough of Harrow.

 

License number LA 08641X

 

 


Figure 5 Age and drug offences
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Figure 6. Age of robbery accused

Age in comparison to time of offence.
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Time of day of offences were compared with the age of the offender.  It can be seen that 10-14 year old offenders peaked at 16:00.  This corresponds with the end of the school day.  10-14 year olds do not contribute any significant activity after 21:00.  As offender age increased, daytime activity reduced and night time activity increased.  Night time activity is most predominant in 18-19 year olds, peaking around midnight, reflecting pub closing times.  Offenders over the age of 40 showed a more consistent offending time pattern, peaking around 17:00.

Figure 7. Accused age and time of offence.

Gender.

According to Home Office research, men are more likely than women to take part in crime (Field, 1990).  This is evident in the Harrow data where over three times as many males were accused to females. Figure 8 shows the top 10 crime types for males and females.  The top five crime types are similar for males & females.  However residential burglary, vehicle crime and possession of an offensive weapon were more commonly male crime types and malicious phone calls, theft, child neglect and theft employee were more commonly female crimes.
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Figure 8 Gender of accused & crime type.

Ethnicity.

Analysis by ethnicity has helped to reveal the types of crimes that are more commonly committed by different ethnic groups.  For example, figure 9 shows that Asians are more likely to steal from shops than commit residential burglaries.  The ideal aim in this type of analysis would be to draw on local demographic information to see if certain groups are more disproportionately represented than others in relation to crimes that are committed.  For example, whilst the white population in Harrow commit the largest volume of crime, the share of the population of Harrow that are made of whites is much greater than the share relating to offenders.  However, Police recording systems for ethnicity are not consistent with how ethnicity data is collected by the Census.  This therefore makes proportionate comparisons difficult in the majority of cases.
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Figure 9 Top ten crime

 types and ethnicity

Offender hotspots.
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Figure 10 shows the hotspots relating to the residence of offenders.  Three main hotspots were evident in the borough.

Figure 10. Accused home locations.

Hotspot maps were also created for the crime types in Harrow (see figure 11).  Comparing the maps it can be seen that home locations of offenders for different crime types show clusters in certain areas.  Residential burglars in particular are clustered in the north of Harrow. Other areas are common to multiple crimes, in particular in the centre of Harrow, north of the town centre and the hotspot in the southeast.  A hotspot in the north west corner appears for criminal damage, shoplifting, vehicle crime and drugs possession.
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Crown Copyright. All rights reserved. London Borough of Harrow.  Licence Number LA 08641.

Figure 11.  Offender hotspots for different crime types.

Hotspot maps of this type may simply be a reflection of the population density across the area.  Rate maps using population data from the Census were calculated to normalise this effect (see figure 12).  This map offers a more balanced view of where resources could be targeted to deal with prolific offenders.
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Figure 12 Number of accused per 1000 population per annum

Journey to crime.

Assumptions are made about the movements of criminals, but with very little objective research into their actual movements. This is often due to a lack of appropriate data and insufficient tools for analysis.  As the field of spatial crime analysis has grown and technology has developed, journey to crime analysis has been growing in interest.  A recent report by the Home Office (Wiles and Costello, 2000) drew a consistent finding that offenders did not appear to travel very far to commit their crimes.  Another general finding was that distances travelled to crimes increased with the age of the offender.  Most research has concentrated on male offenders and so there is little evidence of gender differences. With regards to race it has been found that black offenders travel shorter distances than white.

The explanation of patterns can depend on whether offenders plan their crime or their behaviour is opportunistic and this is likely to vary with different crimes. This study measured the distance between the offender’s home and the incident.  An area omitted in this research, due to the lack of data, is the importance of alternative anchor points. Other research has shown links between anchor points relating to the offenders social activities and work place. Wiles and Costello (2000) note the fact that often offenders do not have a stable workplace or cannot afford to take part in formal social activities, therefore other anchors may include a family/ friend’s house. 

Three different approaches for measuring distance were used in our research:

· Euclidean

· Manhattan

· Street routing

Euclidean - This refers to the straight-line distance between two points. It is calculated easily within a GIS such as MapInfo using typical SQL functions.
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Manhattan - Manhattan distance is calculated as the shortest distance between two points on a grid, with distance being constrained to horizontal or vertical directions (not diagonal). It has been primarily used in North America where cities have a road network based on a grid. Within this study the aim was to see whether it is a valid measure for UK cities.
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Street routing - This method calculates the shortest path distance following the street network from the offender’s place of residence to the crime they have committed.
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Comparison of results.

The average distances for the three techniques were compared (Table 2).  Euclidean distance was typically the shortest, followed by Manhattan and then the street routing method.  The pattern from all three methods showed that almost a half of all journeys to crime were less than 1.5km.

Table 2 Average distances of the three journey techniques.

Method
Average Distance (km)
% Less than 1.5km
Maximum distance

Euclidean
1.863
51%
8.24

Manhattan
2.394
46%
11.32

Street route
2.602
43%
12.47

Distance in comparison to age

Previous research has found that distance travelled to a crime tends to increase with age. However within this study this did not appear to be the case.   The average distance travelled (using all methods), tends to increase until the age of 18-19, the age that travels the furthest, then decreases until around the age of 55, then increases before decreasing again (Figure 13).
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Figure 13 Comparing average distance travelled with age.

From previous sections it has been shown that there is a high number of young offenders accused of shoplifting. The distribution of shoplifting offences is highly concentrated in the town centre which tends to involve people travelling in from other parts of the borough.  Therefore the offender age profile is likely to be influenced by the types of crimes offenders of certain ages commit.

Distance compared to crime type.

On average the straight line distances were 0.72 those of the street routing method, with Manhattan measurements producing similar results to street routing.  Shoplifting showed the greatest distance travelled from an offender’s home location to where they commit the crime.  The shortest distances were for racial incidents and violent crime.

Table 3. Comparison of methods by crime types

Crime
Euclidean
Street route
Manhattan
Average age 
No. of cases

Shoplifting
2701
3503
3508
22.9
1251

Theft of vehicle
2381
3302
2893
22.2
9

Robbery
2360
3129
3042
19.1
121

Drugs
1985
2788
2557
22.5
788

Residential burglary
1948
2975
2517
21.0
120

Theft
1928
2647
2399
24.1
136

Vehicle crime
1684
2412
2164
22.7
358

Criminal damage
1666
2427
2121
24.3
403

Sex offences
1296
1704
1560
39.3
78

Violent crime
1239
1755
1592
30.2
1891

Theft from vehicle
1113
2267
1798
19
54

Racial offences
1080
1557
1450
24.9
31

All offences
1863
2602
2394
26.0
5919

Distance compared to time.

Figure 14 compares the distance travelled with the time of day. The peak for longer distances appears to be around 15:00. This links to when business crime (in particular shoplifting) is most common as youths leave school. The shortest distances (0-500m) appear to gradually increase through the day, peaking in early evening. A general increase in activity for all distances can be seen between 10:00 and 19:00 corresponding to the working day and business operating hours.
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Figure 14. Distance travelled to commit a crime compared to time of day

Conclusion

The research found that 46.5% of the offender data was suitable for journey to crime analysis.  However, this only equated to 10% of all Police reported incidents.  Some crimes were more likely to have offender information recorded than others.  All data related to offenders that lived and committed their crimes in Harrow.  It was not possible to analyse journeys from outside of the borough.

40% of offenders were aged between 10 and 19.  Three main areas were identified as offender home locations.  Different crime types tended to be committed by different age groups and varied with gender.  Three times as many offenders were male than female.  Certain crimes were more common in males and vice versa.

Age profiles were shown to deviate from the Harrow age profile in areas with higher or lower incidents and offenders.  In particular, the number of people aged 20 to 30 showed an increase in comparison to the Harrow age profile in areas with a high number of incidents and a high number of offenders and a decrease in areas with a low number of incidents and a low number of offenders. 

The time of day offences took place changed depending on the age of the offender and the crime type.  The main noticeable trend showed shoplifting and robbery peaking around 16:00, corresponding with the end of the school day and pupils travelling home.

Comparisons between each of the three distance measuring methods showed values for distances calculated remained relative.  The average distance travelled for all offence types using the street routing and Manhattan distances was 2.5km, with just under 50% of all journeys to crime being less than 1.5km.  Different crime types showed different distances travelled, with town centre crimes showing people travelling in from other parts of the borough.  Younger offenders appeared to be travelling the furthest (3km), peaking at age 18-19.  However as noted earlier, this does not include journeys to or from outside of the borough.
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