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Executive Summary 

Crime, in all its incarnations, is a well-known and prolonged social problem affecting the quality 

of life and the economic development of human society. Since the very early of the 20th century, 

studies have been done to derive the behavioral evolution of criminals and its relations with 

specific characteristics of the neighborhoods in which they grew up, lived, and committed. In the 

21th century, the advance of digitalisation has brought about technology disruption into every 

single field, and crime analysis was not excluded from. 

 

A growing number of law enforcement agencies have been adopting software tools with 

predictive analytics and visualisation features that can predict crimes before they happen. 

Generally, advanced software, such as IBM’s CRUSH, Criminal Reduction Utilising Statistical 

History, can detect certain criminals’ patterns and provide valuable insights to crime fighters on 

where the next crime may occur1. While the concept of predictive analytics has been widely used 

by giant retailers such as Wal-Mart and Target, it has been at the core of development of a few 

law enforcement bodies in the United Kingdom and North America.  

 

This report aims at providing valuable findings and subsequent actionable insights into the United 

Kingdom crime context. The main contribution of the report lies in using aggregated and 

anonymised reported crime data together with the powerful SAS Visual Analytics product. This 

tool allowed our team to forecast, predict, and examine correlation of crime-related data and the 

surrounding parameters such as time, geographical areas, weather, and demographic profiles. The 

software also layers in other factors such as zoning tracks and even police forces statistics. 

                                                
1 Hubler, D. (2013 Jan 15). Predictive analysis grows as crime-prevention tool. Retrieved from 
http://gcn.com/articles/2013/01/15/predictive-analysis-crime-prevention-tool.aspx 
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Ultimately, the report will help police forces to achieve smart policy planning for better 

management of resources and to prevent potential criminal commitment in crime hotspots.   

 

Introduction 

The datasets we exploited were provided during the SAS Analytics Competition 2015. These 

include data modified from the open data source by the Home Office of the UK. The targeted 

crime data includes individual street-level crime and outcome data provided by the various police 

forces. Supporting data being processed pertain to surrounding context, including but not limited 

to law enforcement bodies (obtained from the Official Labour Market Statistics of the UK), 

aggregated historical weather records (extracted from the UK Met Office), and multiple deprived 

resident indices such as education and income indices (indepdently compiled by Data.gov.uk). 

 

Considering the data provided, we propose to switch the conventional criminal-centric paradigm 

of police practices to a more place-centric approach, thus focusing on geographical topology and 

time dimension rather than criminal profiling. Specifically, we investigated the predictive power 

of aggregated and anonymised criminal data, combined with supporting variables, to determine a 

geographic area with certain set of characteristics is likely to become a potential crime spot.   

 

This report is structured as follows: 

1. Analytical visualisation of aggregated and anonymised criminal data, combined with 

demographics and environment variables 

2. Actionable insights and forecasts to predict crime spots in the United Kingdom based on a 

comprehensive analysis of the local context  
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Data Exploration 

We cast the problem of crime hotspot forecasting as an entity relation connecting task. First of all, 

using the SAS Visual Analytics tool, we applied analysis and visualisation on the provided street-

level crime data, including the 2012’s individual records and the aggregated 4-year records (from 

2011 to 2014). In particular, the latter dataset contains the number of criminal activities, grouped 

by the Lower Layer Super Output Area (LSOA)2, crime type, and month-year. Secondly, to 

identify potential relations between crime trend and the surrounding context, we attempted to 

connect the above two datasets with other supporting datasets. Supporting data includes annual 

records of manpower statistics of various civil bodies (from 2011 to 2014), both directly and 

indirectly involved in law enforcement. The supporting data also includes historical weather 

records, from (2008 to 2014). The weather records provided us a comprehensive overview of past 

years’ environmental conditions, including but not limited to temperature, air frost, and rainfall 

records. Other potential candidates of socio- economic factors that may link to crime trend are 

social indices (e.g. income score rank, employment indices, education score, etc.). In this section 

we details our experimental visualisations on the above datasets provided.  

                                                
2 LSOAs are small geographical areas defined by the UK Office for National Statistics following the 2001 census. 
LSOAs are the smallest type of output areas used for official statistics, have a mean population of 1,500 and a 
minimum population threshold of 1,000. Retrieved from http://www.ons.gov.uk/ons/guide-
method/geography/beginner-s-guide/census/super-output-areas--soas-/index.html 
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Crime Distribution by Month and Year 

 

Figure 1: monthly crime records during 2011 - 2014 

 

Comparing peaks in crime rates, crime in the United Kingdom has decreased by approximately 

17% from a high of 600,000 incidents in 2011 to 500,000 cases in 2014.  As seen in Figure 1, 

crime rate is following a specific pattern, increasing from January and reaching its highs  in July 

(except for 2012’s records whose the highest record was approximated more than 520,000 in 

August) before slowly decreasing till the end of the year. Notably, the periods from February to 

March saw a sharp increase in the number of street-level crime activities. Ordering from steepest 

slope of the time series crime data, 2012 shows the highest increase in monthly crime rate from 

February to March, next to 2014; both years’ records clearly surpassed the 2011’s and 2013’s. 

One could also observe that the total record of reported criminal activities in each year, indicated 

by the total area under each of the time series line reduced chronologically, from 2011 to 2014.  
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Crime Distribution by Crime Category 

 

Figure 2: types of crime in order of frequency during 2011 - 2014 

 

As seen in Figure 2, over the four year period from 2011 to 2014, anti-social behavior is the most 

commonly committed crime in England, recording nearly 4 times higher than the number of 

reported incidents classified under the next common crime type, ‘other theft’. Asides from anti-

social behavior crime category, the top 5 most frequently committed categories, including other 

theft, other crime, burglary, criminal damage and arson, were distributed relatively equally over 

the years. Notably, theft from the person, defined as crimes that involve theft directly from the 

victim (including handbag, wallet, cash, mobile phones) but without the use or threat of physical 

force3, possesses very low number of reported incidents.  

                                                
3 http://www.police.uk/about-this-site/faqs/#what-do-the-crime-categories-mean 
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Crime Distribution by Police Force 

 

Figure 3: Police Forces with the most reports of street-level crime incidents during 2011-2014 

 

From Figure 3, one may observe that the Metropolitan Police Service (MPS) received more 

complaints than any other districts in the United Kingdom, making up nearly 20% of all reports. 

Although this is not surprising since MPS is located in the European metropolis of London, which 

has the highest concentration of crime among other areas, the fact that MPS disproportionately 

emulated others may raise the question with regards on efficiency in managing police resources in 

England. 
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Figure 4: Distribution of crime records within Metropolitan Police Service and Dyfed-Powys Police Service during 

2011-2014 (Anti-social Behavior category is highlighted in red) 

 

From Figure 4, it is noted that the category of anti-social behavior crime possesses much higher 

percentage compared to other categories within individual police force, regardless on the 

popularity of the police force being considered. For example, while MPS is located in London 

with higher probability of crime commitment, Dyfed-Powys Police Service had the least reported 

crime incidents among all the districts during 2011-2014; but both police forces presented very 

high proportion of anti-social behavior crime, which pertains to personal, environmental and 

nuisance anti-social acts4.   

                                                
4 http://www.police.uk/about-this-site/faqs/#why-are-some-crimes-not-displayed-on-the-map 
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Crime Distribution by LSOA 

 

Figure 5: Distribution of crime records by LSOA in 2012 

 

While the crime distribution by police force shows that the most crime fall within the jurisdiction 

of MPS (i.e. London), the crime distribution by LSOA tells another story. In this administrative 

level, crime rate appears to vary among the LSOA areas. Specifically, referring to Figure 5, one 

may identify the most crime-intense LSOA is located in Birmingham area, under the jurisdiction 

of West Midlands Police Service. This result contradicts with our findings above from the crime 

distribution by police force where the London’s MPS is the busiest crime fighters among others. 

Regarding this result, we should note that one police force usually covers for multiple LSOA 

areas.  
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Crime Distribution by Economic Variables 

 

Figure 6: London’s house distribution (recorded in 2011) 

 

 

Figure 7: London’s crime distribution categorised under ’burglary’ crime type during 2012 

 

Figure 6 and 7 provide us a clear alignment between the distribution of houses and the 

distribution of crime, piloting into London’s data since this metropolitan city would reflect a 
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better variance of housing market compared to others. To elaborate, the more houses a LSOA has, 

the higher crime incidents were reported. It is also noted that among the most frequently LSOA 

area to be affected by burglary crime, North London had more incidents reported in 2012. 

 

Figure 8: individual crime type’s distribution, by employment score and living environment score during 2011-2014 

 

  

Figure 9: (left): individual crime distribution, by employment score and living environment score in Dec 2010 (left) 

and May 2013 (right) (refer to Figure 8 for chart legend) 

 

Figure 8 provides the aggregated 4-year distribution of different crime types against two social 

variables indices, employment score and living environment score measured at various LSOA 
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areas in the United Kingdom. While it is expected that most of the crime records fell in the 

bottom left quarter of the chart (i.e. the lower half of employment score and the lower half of the 

living environment score), anti-social behavior records are notably located in the top left quarter. 

This could be interpreted that anti-social behavior happened most frequently in environment with 

high employability and high living conditions. The same can be observed in monthly charts in 

Figure 9 with sample data recorded in Dec 2010 and May 2013.  

 

The above section detailed our group’s experimental visualisations of crime data in combination 

with different variables of the surroundings’ characteristics. The next part of the report is focused 

more on the various applications of our findings to solve real problems in the crime context of the 

United Kingdom. 

 

Actionable Insights 

Existing works of the impact on behavioral development of neighborhood factors (such as 

education development and environment conditions) has provided a wealth of valuable insights to 

crime fighters. Likewise, our team’s aforementioned results mainly explore relationships between 

the United Kingdom’s street-level criminal activity and socio-economic variables such as income 

and employment indices, as well as contextual variables such as time and geographic locations. 

The results aligns with findings in criminology and sociology, which have provided evidence of 

significant concentrations of crime at small geographic areas being profiled with a set of 

characteristics5.  

  

                                                
5 Andrey B., Bruno L., Jacopo S., Nuria O., Fabio P., and Alex P. (2014 Sep 10). Once upon a crime: towards crime 
prediction from demographics and mobile data. Retrieved from http://arxiv.org/pdf/1409.2983v1.pdf 
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Seasonal Temperature as Crime Indicator 

As observed in Figure 1, UK crime rate follows an increasing trend from March to July and a 

decreasing trend from August to January. Since crime rates typically increase during spring and 

summer and decrease during autumn and winter, temperature becomes a major indicator of crime 

(i.e. higher crime rate in hot weather and vice versa). This is supported by Mares (2013), who 

observed the relation between climate change and crime is significant for most crime categories6. 

While daily temperatures may be hard to predict with certain level of accuracy, seasonal 

temperatures are unlikely to change over time. By checking on the seasonal temperature patterns, 

the United Kingdom’s law enforcement agencies would be able to make better decision on 

manpower allocation throughout the year.  

 

Focus on Anti-social Behavior  

As stated above, antisocial behavior has been the most commonly committed crime in England, 

substantially outweighed other crime categories. While antisocial behavior is a relatively minor 

crime in the grand scheme of , large occurrences of it may belie societal problems that could build 

up over time. While such criminals can be discouraged with an increase in number of patrols, 

increasing manpower is not a long term solution. Instead, the United Kingdom’s law enforcement 

agencies should seek to work with other social and governmental agencies on campaigns to 

directly address the societal causes directly responsible for these behaviors. With respects to this 

matter, the next insight would become extremely useful to zero in the real causes of anti-social 

behavior. 

 

 

                                                
6 Mares D. (2013 Jan 16). Climate change and crime: monthly temperature and precipitation anomalies and crime 
rates in St. Louis, MO 1990-2009. Volume 59, Issue 2, pp 185-208, Crime, Law and Social Change. 
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Contextual Factors for Antisocial Behavior 

As seen in Figure 8, the majority of antisocial behavior crime happen in areas with high 

employment and living environment scores. As Braga (2005) suggests, police efforts should be 

concentrated on certain ‘hot spots’ i.e. areas where significant clustering of crime emerges, 

instead of being spread evenly across city landscapes7. Likewise, anti-social behavior can be 

reduced efficiently if police officers focus their attention to certain places being profiled with high 

living conditions and high employment rate. While the benefit of focusing limited  resources on a 

small number of intensive anti-social behavior places is straightforward, there should be regular 

systematic reviews of the ‘hotspots’ in place to assess and ensure the value of this crime 

prevention approach. 

 

Rebalance of Police Forces Across the Nation 

While London has had the most number of reported crimes as seen from Figure 3, the United 

Kingdom’s police forces should not solely be attentive in the city. As seen from Figure 5, crime 

distribution by LSOA reveals that a LSOA in Birmingham is actually facing the highest risk of 

crime. This raises the question whether there has been enough policing efforts for this area. Only 

looking at the crime distribution by district or by the broader police office would hide the nascent 

crime risk in smaller yet high-crime-activity area such as the above in Birmingham. Hence, in 

accordance to the theory of hotspot policing, the country’s law enforcement parties should also 

place Birmingham as one of its main priorities in reducing crime when deciding resource 

allocation issues. Again, it is critical to have regular systematic checks in place to discover any 

new emerging crime hotspots. 

 
                                                
7 Braga A. (2007 May 9). Campbell Systematic Reviews 2007:1. The effects of hot spots policing on crime. 
Retrieved from http://www.campbellcollaboration.org/lib/download/118/ 
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We have detailed actionable suggestions that may assist the United Kingdom ’s law enforcement 

agencies to strengthen their policy for resource management and subsequently reduce the number 

of criminal activities in the future. A summarised of our findings can be found below: 

 Explanatory Factors of Crime Activity 

Socio-economic 

variables 

• Employment and living condition (specified for 

anti-social behavior)  

• Police force distribution  

Environmental 

variables 

• Seasonal temperature  

• LSOA boundary 

 

Conclusion 

We have outlined and proposed several actionable insights which have clear practical implications 

to help police forces and law enforcement agencies on how and where to invest their efforts to 

deal with criminal events. From a proactive perspective, the ability to predict the likelihood of 

crime in a geographical area based on explanatory variables can be used to examine the causal 

relationships of these crime occurrence areas and therefore, enable officers to intervene in very 

specifically defined geographic locations in a timely and informed manner.  

  

The outstanding characteristic of our approach is in the use of visualisation features derived from 

diverse datasets. This allowed us to zoom in different perspectives of the local crime context and 

propose potential relationship between crime rate and surrounding variables such as living 

conditions and police station distribution. In particular, the factors used in our result are dynamic 

and related to both human activities and environmental conditions.  
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Our work, however has several limitations due to the constraints of the datasets used. We had 

access only to data for a certain time period such as the police station statistics and the aggregated 

crime record or only to certain area such as the United Kingdom’s zoning data. Having access to 

aggregated data on a wider time horizon would enable us to validate our findings in a larger scale. 

Despite these limitations and the additional investigations needed to validate the robustness of our 

results, we believe that our works would complement related research efforts and open the door of 

exciting avenues of studies in quantitative and computational approaches to deal with real-life 

problems such as crime. 


