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Abstract - Public security has been a common concern due to the high proportion of burglary cases in urban areas. In order to 
effectively prevent crime and improve the quality of life, this study utilizes the cases provided by the Taipei City Government 
Open Platform to confirm the surrounding environmental factors and building data of burglary cases. 
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I. INTRODUCTION 
 
According to the statistics of the National Police 
Agency of the Ministry of the Interior of Taiwan, the 
rate of theft of citizen property has been decreasing 
year by year, whereas the rate of closing a case has 
been increasing year by year. The theft targets that 
directly affect residential safety include houses, public 
facilities, vehicle components, and things left in cars. 
Although the overall theft rate has been declining, the 
proportion of burglary remains high, accounting for 
57.67% of the total and remaining the most common 
type of theft in recent years. Countries all around the 
world are proactively formulating policies to prevent 
burglary, hoping to improve environmental quality 
through design and even disclosing data regarding 
hotspots of crime and transparent public security 
information. Following this trend, Taiwan has also 
been promoting its open information policy of Open 
Government, aiming to shatter the existing institutional 
framework. The Taipei City Government uses big data 
for its launch of Data Taipei in 2011, an open data 
platform, after which a "crime database management 
system" was established in 2015 to draw "crime 
hotspots" and disclose information like "Taipei City 
burglary location". The general public is encouraged to 
use this system to improve residential safety. In order 
to put the concept of safe city into practice, this study 
integrates theories and literature at home and abroad, 
along with the data released by the Taipei City 
Governance Open Platform and police statistics, to 
explore the relationship between the surrounding 
environment and houses prone to burglary and to 
translate it into a burglary factor in line with Taiwan's 
environment. The associative rule analysis in data 
mining techniques is also applied to explore the 
correlation between the factors of burglary. 
 
II. ENVIRONMENTAL FEATURES OF 
BURGLAR 
 
The theories and literature related to crime prevention 
have also shown that an improvement of 
environmental design effectively prevents crime. 

Therefore, based on the theories and literature related 
to crime prevention, this study divides the buildings 
where burglaries have occurred and their surrounding 
environment into a couple of images, such as 
monitoring system construction, space planning 
management, and street environment, aiming to 
develop a crime prevention effect suitable for Taiwan's 
urban environment and to reveal the poor planning and 
design that cause urban insecurity. 
 
Monitoring system establishment: The establishment 
of an environmental monitoring system is the most 
direct and effective way to prevent crime. When 
recording crimes, devices often become an important 
tool for security and law enforcement, assisting police 
resources in reaching inaccessible or neglected areas 
(Marianna, 2012). Not only can such devices deter 
criminals, they often hold the key to solving crimes by 
the police. The illumination of streets also affects the 
difficulty of monitoring. Areas with inadequate space 
lighting, dim light, and low visibility are popular 
criminal sites where criminals find it easier to hide or 
escape. Therefore, in areas with high burglary rates, 
improving street illumination can achieve the desirable 
preventive effect (Xu et al, 2018). 
 
Spatial planning management: Opportunities for theft 
by criminals can arise without proper management and 
utilization of spatial planning. The transparency of 
inter-area traffic routes also affects the frequency of 
crime and the efficiency of residential monitoring 
(Newman, 1972). In the case of Taiwan, crime 
hotspots are mostly found in areas of mixed residential 
and commercial purposes. Given that person flow 
caused by commercial activities is frequent and 
complex, areas of commercial activities have a higher 
likelihood of burglary (Han et al., 2018). Many vacant 
houses and idle land remain in Taiwan, with corners or 
parking lots unattended after they have been used. All 
these sites are targeted places where criminals intend to 
hide themselves (Lamya and Ali, 2006). 
 
Street environment image: With Taiwan’s rapid 
urban development, new high-rise buildings have 
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sprung up, but old buildings and land are inadequately 
managed or maintained. The overall image of Taiwan's 
streets looks old, providing idle space that is ideal for 
crime. The country’s street vision also lacks proper 
planning, and temporary parking is also a serious 
problem. For example, parking may block the 
important route of disaster relief and reduce the 
effectiveness of pedestrian surveillance. In addition, 
the improper design of residential fences and sprawling 
plantings block the view of surveillance, creating space 
for criminals to hide (Lamya and Ali, 2006). 
 
III. METHODOLOGY: ASSOCIATION RULES  
 
Association rule is a rule-based machine learning 
method for discovering relations between variables in 
large databases. It is created by searching data for 
frequent if-then patterns and using the criteria 
support and confidence to identify the most important 
relationships. Support is an indication of how 
frequently the items appear in the 
data.  Confidence indicates the number of times the 
if-then statements are found true. A third metric, 
called lift, can be used to compare confidence with 
expected confidence. Association rules are calculated 
from itemsets, which are made up of two or more 
items. If rules are built from analyzing all the possible 
itemsets, there could be so many rules that the rules 
hold little meaning. With that, association rules are 
typically created from rules well-represented in data. 
This study analyzes the areas of burglary in Taipei City 
and after association rule application of the 
environmental factors of actual cases, presents the 
characteristics of the surrounding environment prone 
to burglary, and discloses the potential problems of 
urban planning and design in the data. Association 

rules can mine data to discover the frequency of 
common occurrences of items in data (Ian H et al., 
2011). 
 
IV. CONSTRUCTING ENVIRONMENTAL 
FACTORS OF BURGLARY 
 
By reviewing the literature on the environmental 
characteristics of burglary, this study integrates the 
relevant theories of crime prevention into three 
aspects: monitoring system establishment, spatial 
planning management, and street environmental 
image. These three aspects are translated into ten 
factors: the distance between government units, the 
number of monitors, the number of lamp posts, the 
type of land use, the distance between adjacent idle 
land, the permeability of traffic routes, the width of 
roads, the neatness of adjacent lanes, the overall 
building exterior, and the time of burglary as provided 
by the platform. According to the Taipei City 
Government Open Platform, from January 1, 2017 to 
December 31, 2017, a total of 505 burglary cases 
happened, among which 495 are used by this study 
after eliminating erroneous cases of inaccurate 
addresses and missing data. 
 
V. ANALYSIS RESULTS OF CRIMINAL 
ENVIRONMENT 

Considering these ten factors and the 495 cases of 
burglary reported by Taipei City in 2017 incorporated 
herein, this study adopts the association rule method to 
mine the correlation among factors and analyze the 
important rules. The minimum support (Min. Support) 
is set as 20% and minimum confidence (Min. 
Confidence) as 60%. The following 16 rules are 
obtained (see Table 1). 

Rank Rule Confidence (%) Support (%) 
1 
 

Road width over 10 feet, and alley cleanliness >> 
areas of mixed residential and commercial purposes 

89.9 25.2 

2 Road width over 10 feet >> areas of mixed 
residential and commercial purposes 

88.0 31.1 

3 Areas of mixed residential and commercial 
purposes, alley cleanliness >> road width over 10 
feet  

83.8 25.2 

4 Areas of mixed residential and commercial 
purposes, road width over 10 feet >> alley 
cleanliness 

81.1 25.2 

5 Alley cleanliness>> areas of mixed residential and 
commercial purposes 

79.6 30.1 

6 Road width over 10 feet >> alley cleanliness 79.4 28.0 

7 Alley cleanliness >> road width over 10 feet 74.3 28.0 

8 Large quantity of street lamps >> areas of mixed 
residential and commercial purposes 

72.6 26.2 

9 Road width over 10 feet >> areas of mixed 
residential and commercial purposes, alley 
cleanliness 

71.4 25.2 

10 Government units less than 300 feet away from each 
other >> areas of mixed residential and commercial 

69.7 27.4 
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purposes 

11 Road width of 4-6 feet >> purely residential areas 67.0 21.8 

12 Alley cleanness >> areas of mixed residential and 
commercial purposes, road width over 10 feet 

66.8 25.2 

13 Nocturnal theft >> areas of mixed residential and 
commercial purposes 

65 26.2 

14 Ordinary overall exterior >> areas of mixed 
residential and commercial purposes 

62.6 31.9 

15 Small quantity of street lamps >> purely residential 
areas 

62.3 20.4 

16 Road width over 10 feet >> large quantity of street 
lamps 

61.1 21.6 

Table 1. Results of Factor Association Rule 

According to the police statistics of burglary cases in 
Taipei City, roadways of 4-6 meter wide and pure 
residential areas are more vulnerable to burglary. 
However, most of the environmental characteristic 
factors that are more vulnerable to theft in this study 
occur in areas with conjunction roads of over 10 meter 
wide or areas of mixed residential and commercial 
purposes, which are findings not consistent with the 
current situation. The reason for such inconsistency 
may be the tendency that criminals commit serial 
crimes in areas of mixed residential and commercial 
purposes, and one punishment for one crime is the 
basic principle of Taiwan's criminal law. If the serial 
burglary cases are taken as examples, then when a 
criminal commits five cases consecutively, there will 
be five cases of theft. This is why the theft rate in the 
areas of mixed residential and commercial purposes of 
Taipei City has risen after quantification. 
 
The findings also show that 56.9% of the burglary 
cases in Taipei City involve commercial activities, and 
the roadways in areas of mixed residential and 
commercial purposes are usually over 10 feet wide. 
These two elements constitute the rules of this study. 
According to the rules, factors such as the number of 
monitors, the traffic route penetration, and distance 
from the idle space are not significant. On the basis of 
the frequency (from high to low), this study classifies 
the following seven factors. 

 
1. The rules for burglary cases include connected 

roads of more than 10 meter wide, clean roadways 
without temporary parking or excessively high 
plantings, and areas of mixed residential and 
commercial purposes. 

2. The number of street lamps is high, and they are in 
areas of mixed residential and commercial 
purposes. 

3. It is close to government units and is an area of 
mixed residential and commercial purposes. 

4. Pure residential areas have roadways of 4 to 6 
meter wide.  

5. Nocturnal thefts are in an area of mixed residential 
and commercial purposes.  

6. General apartments are in an area of mixed 

residential and commercial purposes, with no 
noticeable damage on the building exterior. 

7. The number of street lamps is insufficient in a pure 
residential area. 

 
According to the criminal environment data survey, 
most of the associative rules of the burglary 
environment in Taipei City are roadways of more than 
10 meter wide, clean roadways without temporary 
parking or excessively high plantings, and areas of 
mixed residential and commercial purposes. Burglary 
generally happens at night in sites close to government 
units in areas of mixed residential and commercial 
purposes, and in apartments in an area of mixed 
residential and commercial purposes, with no 
noticeable damage to the building’s exterior. It is 
assumed in areas of mixed residential and commercial 
purposes that criminals usually conduct their activities 
hidden in the crowd and wait until night to start 
committing crimes without supervision. In Taipei City, 
business districts planned by the urban administration 
are usually adjacent to a clean roadway of ten feet 
wide, which is well maintained and managed; with 
connected roads of over 10 meter wide, the large space 
and the huge distance between houses make residents 
less able to easily monitor the influx of outsiders, 
which makes crime difficult to control (Lamya and Ali, 
2006; Han et al., 2018); in areas of mixed residential 
and commercial purposes, criminals are less likely to 
commit burglary in newly-built or old houses. Their 
main targets are buildings of mixed residential and 
commercial purposes, and the distance from 
government units is the secondary factor taken into 
account. 
 
Regarding burglaries in areas of mixed residential and 
commercial purposes, criminals will consider the 
difficulty and success rate of theft, as well as the 
economic strength and purchasing capacity in the area. 
In future urban planning for commercial areas, 
management should be more efficient at reducing the 
likelihood of criminals’ entry. In addition, there are 
rules showing that pure residential areas facing 
roadways have to be 4 to 6 meter wide, but there is an 
insufficient number of street lamps in pure residential 
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areas. These rules are in line with the anti-burglary 
security inspection by the police. Since criminals must 
consider maximizing their interest in a short span of 
time, they are more likely to target alleys in pure 
residential areas. Against this backdrop, future urban 
design should promote better illumination equipment 
in residential areas or incorporate other surveillance 
methods to generate a better deterrent effect. 
According to Jacobs (1961) and Jeffrey (1971), the 
improvement of environmental design is not the only 
way to prevent crime. Community participation and 
police-residence collaboration are also factors that 
society lacks. Improving these existing living habits 
will greatly enhance the overall surveillance effect. 
Research shows that most cases of burglary in Taipei 
City occur in areas of commercial activities. To tackle 
this problem, we take a look at Newman's (1972) 
theory of defensive space. According to this theory, 
public space and private space at the entrance should 
be clearly planned so that residents can easily monitor 
their living space. Irrespective of illumination, shelter 
removal, and surveillance equipment, reducing the 
attractiveness of a place to criminals also adheres to 
this principle (Cohen and Felaon, 1979). 
 
VI. CONCLUSIONS 
 
Based on the data of 495 cases of burglary in Taipei 
City in 2017, this study proposes to expand the 
database in order to improve the rules of crime 
prevention and evaluation guidelines. However, 
limited by the personal data protection law, 
government information disclosure law, and other 
issues that may affect the local real estate market, the 
locations of burglary cases are only presented as an 
interval on the Taipei City Government Open 
Platform, without showing the exact time and 
positions. Although this study preliminarily explores 
the relationship among environmental factors of 
burglary cases, the analysis is based on the overall 
scope of cases. In order to obtain more accurate results 
in the future, it is suggested that contact with the police 
authorities be established in order to apply for the 
information on the exact location for the purpose of 
academic development. The information provided by 
the Taipei City Government Data Open Platform 
regarding cases of burglary only includes type, date, 
time, and location, and so it is not easy to detect the 
characteristics of burglary and the information 
available to the public is limited. Therefore, it is 
recommended that the platform incorporate the 10 
factors constructed by this study into the field of case 
information for more possibilities of development and 
application in the future. 
 
The criminal cases in Taipei City are not confined to 
burglary, and so more types of crime should be 
included in the overall crime prevention strategy, 
which should be further explored in the future. The 
environmental factors of burglary are more than the 10 

characteristics shown in this study, and the 
characteristics of criminal environment should be 
further inspected. This study only explores the 
relationship between the external environmental 
factors of residential buildings, but fails to explore the 
relationship between the characteristics of crime 
prevention within buildings and the overall crime 
space of Taipei City. If the analysis of criminal 
psychology and crime spatial distribution can be 
incorporated in the future, then we can provide a more 
in-depth discussion to achieve effective improvements 
and adjustments in line with the current situation of the 
environment, thus contributing to effective crime 
prevention.                                   
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