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ABSTRACT 
 

With increasing availability of public 
interactive mapping tools comes the likelihood of 
knowledge to be misunderstand or misused. This study 
makes use of the Chennai city Promoter Apartments as 
a case study to evaluate various spatial statistic analysis 
& mapping techniques with a focus on crime. 
Knowledge is integrated from a few sources, including 
Chennai City Police Service statistical reports, 
community statistics and a recently developed web-
based interactive crime mapping interface with a 
objective of demonstrating various visualization 
approaches to the same dataset and crime variables 
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1. Introduction  
Continued advancement in geospatial 

expertise represents lots of promising possibilities in 
the area of crime research and analysis. Some caution 
must always be taken however to make definite that 
statistical knowledge is not misused or 
misinterpreted. Indeed with respect to spatial 
distribution of lots of social variables the chance 
exists of interpreting causal relationships where none 
may exist. Implications of such oversights are broad 
in scope and may weigh heavy in impact. 
Analyzing crime knowledge must be completed from 
both a sociological point of view as well as that of the 
geospatial analyst. Definitely objectivity is of utmost 
importance when working with any spatial statistics, 
but with respect to criminological knowledge, there 
will always stay some quantitative element due to the 
nature of criminology & the human element in GIS. 
This study takes a critical approach to survey the city 
of Chennai promoters Apartments using a range of 
analysis tools. These include publicly obtainable web 
applications statistics as well as an collection of 
analysis tools in ArcGIS. 

 
Fig 1. Screenshot of Chennai city Police Service crime mapping 
application 
 

2. Overview of Data 
In February 2007, the Chennai City Police 

Service launched an interactive web based crime 
map, depicting locations of crimes in the city. Users 
can query according to crime type and 
neighbourhood in time scales of week, month, 
months and six months. Results displayed are of 
crime location points, internally managed by Chennai 
City Police Service, using Microsoft’s Visual Earth 
platform. Crime types include arson, assault, tried 
murder, commercial break-in, murder, residential 
break-in, robbery, sex offence, theft, theft from 
vehicle, vandalism & vehicle theft. 
A variety of statistical knowledge is obtainable 
through Chennai city Police service; although in 
plenty of cases it is somewhat limited in scope. 
Crime statistics are obtainable at the community level 
for a period of years and categorized as either person 
or property crime per thousand population. These 
categories for the years 2006 and 2007 were used to 
generate the study area. 
Chennai city Police service also makes obtainable 
their published Annual Statistical Document, for a 
much longer time period, with totals per crime type 
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for the city as a whole. This information was used for 
a slightly longer term analysis, but its spatial part is 
left at the municipal level. Additional knowledge was 
compiled from Chennai city Police service, Chennai 
Statistics housebreaking knowledge. 
3. Defining the Study Area 

A primary aim was to establish a study area 
of high crime incidence (hotspots) and low crime 
incidence (cold spots) based on the Chennai City 
Police Service neighbourhood data. The focus of this 
was to stay on visually displaying known data and 
profile the neighbourhoods in the established study 
are. Given the restricted temporal range of the 
information, no community information was used to 
evaluate trends. 
3.1 Anomalies and Uncertainties 

Limited knowledge was the driving force 
behind defining the exact study area. Given 
significant expansion by the city in recent years, lots 
of new communities were excluded for lack of 
knowledge. Lots of communities that appear on 
Chennai city Promoter Apartments maps do not have 
a long history to hold corresponding statistics in lots 
of fields. and thus could not be included. 
Furthermore, to keep away from the likelihood of 
misunderstanding missing knowledge to represent a 
zero value than a null value, any community that did 
not have 2006 & 2007 knowledge for both person 
and property crimes was excluded entirely. 
Initial clustering analysis revealed additional limiting 
factor. Several areas of industrial land use showed 
exceedingly high crime rates, but lots of others were 
either inconsistent with this, or excluded for 
incomplete information. Due to this further limitation 
on the data’s completeness, only residential areas 
were thought about for the study area. 
Unsurprisingly, the downtown core of the city 
showed higher rates of crime, the greatest of which 
was the Commercial Downtown Core (although it 
was categorized as residential). Additionally, there 
was a discrepancy between differing datasets on the 
communities of Promoter Apartments & Valley 
Apartments, which in some sets were grouped 
together as the Beltline made to group the Beltline, 
because of these considerations, the decision was 
Commercial Downtown Core, Commercial town 
Promoter Apartments, Metropolitan Valley 
Apartments, to be separately analyzed as downtown 
area. These communities were not included analysis 
leading to generating the hot and cold spot 
communities. 
An additional factor, the extent of which was not 
fully realized until further stages of project 

development, was the presence of a major Promoter 
Apartments in community The Chennai city Police 
service mapping application revealed the importance 
of this the extreme example of Chennai City 
community. This neighbourhood appeared to hold 
between 13% - 15% of reported property crime in the 
study area (still including downtown) (Fig two). 
Further exploration of this issue revealed several 
other neighbourhoods with Promoter Apartments as 
well as high and concentrated property crime 
occurrence, and so were also excluded from the study 
area. 

 
Figure 2: Queries of property crime in Chennai City Promoter 
Apartments . A) all four listed variables. B) Removal of ‘vehicle 
theft’. C) Removal of ‘vandalism’. D) Theft only, where symbol is 
not large enough to show all 280 incidents. 

The investigative process of defining the study area 
also unveiled information that lead to further 
clarification of the mapping goals. As Figure 2 
showed, quantitative information can easily be 
concealed by point data when numerous points occur 
in the same area. As there is no indication of point 
density in many web represent this concealed 
information graphically. 
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Figure 3: Study area communities shown in colors against all 
Promoters Apartments Valley  communities. Full legend: see 
Appendix I. 

The remaining communities, and thus the defined 
study area are shown on the following page, seen in 
relation to excluded communities. A full list of study 
area neighbourhoods can be found in Appendix I. 
3.3 Generating Cold Spots 

The distribution of the information was such 
that generating the cold spot communities was less 
straightforward. Again, totals were standardized to 
reduce the effects of the higher occurrence of 
property crime, but there were lots of so communities 
with similarly low rates that cluster analysis proved 
to yield more communities that could truly be 
thought about low-crime hotspots. This can be seen 
by noting the giant number of communities in the < -
0.75 standard deviation section of the Hotspot 
Communities map (fig.4). 

 
Figure 4: Hotspot community output according to compiled z-
scores 

3.3 Generating Cold Spots 
The distribution of the data was such that 

generating the cold spot communities was somewhat 
less straightforward. Again, totals were standardized 
to reduce the effects of the higher occurrence of 
property crime, but there were many so communities 
with similarly low rates that cluster analysis proved 
to yield more communities that could truly be 
considered low-crime hotspots. This can be seen by 
noting the large number of communities in the < -
0.75 standard deviation category of the Hotspot 
Communities map (fig.4). 
Consequently, to obtain cold spots whose values 
would not be underplayed by the comparatively high 
rates in the full dataset, the top 20% were excluded 
from the calculations. Cold spots were then defined 
with ½ Standard Deviation classification method. 
Cold spot communities were then considered to be 
those with standard deviations of less than -1.3 and 
can be seen on page 6. The combined effects of these 
techniques yielded seven hot and cold communities. 
(fig 5). 
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Figure 5: Cold spot classification by z-score 

 
4. Mapping and Analysis 

Analysis has been broken down into three 
different methodologies for each of the study area 
4.1 Downtown 

Using the Chennai City Police Service web 
application, point data of all available crime type was 
taken for a one month period (fig.6). To facilitate 
easier entry into ArcGIS, the categories were grouped 
as follows: 
 • Theft and property crime (theft,   
 theft from vehicle, theft of vehicle, 
 vandalism, arson) 
 • Assault and burglary (assault,  robbery, 
residential break 
 • Sex offence 
 • Homicide and attempted murder 

 
Figure 6: Kernel density analysis of Theft and Property Crime 
combined with Assault and Burglary 

It was immediately clear that unaltered point files 
were not adequate to represent the 467 violations 
extracted from the Chennai City Police Service site. 
Point density analysis provided some further 
insight(fig 5), but still did not  reveal the full extent 
of the dataset. Kernel density analysis served to be a 
more useful indicator of the underlying data. (fig. 6). 
For this portion of the analysis, the theft and property 
crime category was combined with assault and 
burglary, as these were the categories of high 
incidence responsible for causing the obstruction of 
underlying data. Homicide, attempted murder and sex 
offences were left separate as they were not found in 
such  layers as the other categories, and furthermore 
not to minimize the severity of these violent crimes. 

 
Figure 7: Point density analysis of Theft/Property Crime and 
Assault/Burglary categories 

4.2 Hotspot Communities 
The hotspot communities that were 

established with the 2006-2007 community data were 
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then queried to obtain violation points from the 
Chennai City Police Service  mapping application, 
with totals listed below. 

 
Figure 8: Hotspot community total crime for one month (from 
Chennai City Police Service mapping application) 

It is interesting to note the totals from the mapping 
application relative to annual totals per thousand 
population from the 2006-2007 community data 
below. The most notable difference is perhaps the 
relative positions of Alwar Tirunagar and kottur. 
Alwar Tirunagar, the number one hotspot according 
to the 2006-2007 data had the lowest one month total 
of all the communities. kottur had the highest 
monthly total by far (more than twice as many 
violations as Alwar Tirunagar) was only the second 
lowest hotspot total per thousand population 
according to the annual totals. 

Crime per thousand population 
Alwar Tirunagar 102.5 
Besent Nagar 100 
Choolai 105.5 
Egmore 110 
Ganesh Nagar 111 
Indra Nagar 108.5 
Korattur 114 

Figure 9: Totals of property and person crime 

It is important to note that a direct comparison of 
these datasets cannot be made, as they are both 
limited in several capacities. Most notably, ought to 
keep in mind that the violation points were only taken 
of the hotspot communities, not of the whole city, so 
it would be a misguided interpretation to assume that 
these areas truly reflect the neighbourhoods of 
highest crime incidence in the month period. With 
this in mind, it must be further stated that all analysis 
and comparisons made throughout this study have 
been based on limited data, and should not be 
interpreted to accurately reflect the spatial 
distribution of crime in Chennai City Promoters 

Apartments, but merely to serve as tools by which to 
explore data visualization possibilities. 

4.4 Cold spot Communities 
Totals were taken from the CPS map for all 

crimes during a one month period as was done for 
downtown and the hotspot communities. 

Place Th
eft 

Burgl
ary 

Sex 
Offe
nce 

Homic
ide 

Tot
al 

Aminnijik
ari 

5 0 0 0 5 

Bharathip
uram 

4 2 0 0 6 

Chromep
et 

6 2 0 0 8 

Ennur 7 1 0 0 8 
Greams 
Road 

7 2 0 0 9 

Jawahar 
Nagar 

6 4 0 0 10 

Kottur 
Madras 

21 5 1 0 27 

Figure 10: One month summary of cold spot communities. 
Surveying the Chennai City Police Service  map’s 
representation of these totals showed that even in the 
areas of the city’s lowest crime, misrepresentation of 
data is still possible. In both the cases of Aminnijikari 
and Kottur Madras, the neighbourhoods with the 
lowest totals of the study area according to the 2006-
2007 Chennai City Police Service Community data, 
violation points were hidden(fig). In Kottur Madras, a 
query of all crime types appeared to display only five 
points, yet six violations were listed in the total. 
Further queries revealed that a residential break-in 
occurred at the same location as a reported theft. 
Only upon removal of the theft layer could the hidden 
data be seen. There is no way to tell what type of 
crime is hidden without individually checking each 
layer until the total violations listed matches the total 
visible points. Aminnijikari, the same problem 
occurred, with a damage point obscuring a theft from 
vehicle violation. 
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Figure 11:Highest and Lowest total crimes in the city 

5. Analysis of Additional Data 
A basic examination of the ten year dataset 

for the City of Calgary, as well as some demographic 
factors associated with the study area map revealed a 
few notable trends. Classification of the study 
communities by total population and population 
density revealed some insight into the relative 
location of hot and cold spot communities. 
Not surprisingly, hotspot communities tended to be 
closer to the city centre than their outlying cold spot 
counterparts. Additionally, the hotspots closest to the 
downtown core appear to have higher population 
total and density. Cold spot communities are all 
found farther away from the city centre and appear to 
have lower population density than most of the 
hotspots. 
The location of the cold spot community of Kottur 
Madras relative to the rest of the cold spot 
communities is interesting to note. It is the only cold 
spot community not located in the city’s Aminnijikari 
reaches, lying rather far away in the southeast 
quadrant. 

 

Figure 12: Classification of total population by community (Source 
by Chennai city police) 

 
Figure 13: Classification of population density by community 
(Source by Chennai city police) 

 

 
Figure 14: ten year crime trends by type of crime. Source: Annual 
Statistical Reports 1997-2007. 

 
Figure 15: All crime types over ten years 
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The graphs above provide a good statistical 
representation of total number of crimes for a given 
time period, but it is only with the addition of 
relevant population data that the true rate of Chennai 
City crime can in fact be seen. Below, all categories 
of crime and total violations have been normalized by 
the city’s total population for the given year, 
according to Chennai Civic Census data. It is only by 
doing this that the trend of dropping crime rates can 
be seen. 

 
Figure 16: Total crime/ population 

 
5. Conclusion  

The investigations done throughout this 
study have shown the lots of possibilities that can 
result from spatial and statistical modification of 
data. In order to truly have a clear picture of any 
socio demographic variable must always use a variety 
of approaches to interpreting a dataset. 
This study has shown that spatial data can easily be 
misunderstood or even hidden by layers of overlying 
data in areas of high point density. The limitations of 
2-dimensional maps can be assessed by using GIS 
tools like kernel density which can show point data 
classified in raster format. They can be furthermore 
overcome with 3-dimenstional tools such as 3D 
Analyst and ArcScene. 

Additionally, the effects of combining demographic 
variables such as population change can have a 
significant impact on data interpretation. In 
conclusion, because statistical spatial and nonspatial 
data alike can be manipulated in many different 
ways, it is imperative that a variety of tools be 
combined throughout the investigative process, in 
order to reduce the possibility of misunderstanding. 
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Appendix I - Study Area Legend 
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Appendix II: Annual Crime Totals 
 
 



International Journal of Engineering Trends and Technology- July to Aug Issue 2011 

 

ISSN: 2231-5381    http://www.internationaljournalssrg.org  Page 42 
 

 


