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Abstract:  

Cluster analysis divides data into meaningful or useful groups (clusters). If meaningful clusters are the goal, then the resulting clusters 

should capture the ―natural‖ structure of the data. For example, cluster analysis has been used to group related documents for 

browsing, to find genes and proteins that have similar functionality, and to provide a grouping of spatial locations prone to 

earthquakes. However, in other cases, cluster analysis is only a useful starting point for other purposes, e.g., data compression or 

efficiently finding the nearest neighbors of points. Cluster analysis groups objects (observations, events) based on the information 

found in the data describing the objects or their relationships. The goal is that the objects in a group will be similar (or related) to one 

other and different from (or unrelated to) the objects in other groups. The greater the similarity (or homogeneity) within a group and 

the greater the difference between groups, the ―better‖ or more distinct the clustering. In this research, we have implemented proposed 

clustering algorithm on criminal dataset. 

 

I. INTRODUCTION:  

 

Crime can be defined in many different ways. Different societies 

may also choose to define crimes differently. However, in 

general, crime can simply be defined as the breach of laws that 

are laid down by the ruling authority of the land. There can be 

many different causes of crime and many studies are conducted 

all around the world to understand and bring down criminal 

activities. It is a constant endeavor of governments and policing 

organizations all around the world to bring down crime rates so 

that the world becomes a safer place to live in. The fight against 

crime is not a new one in humanity and it has, since the 

establishment of society, tried to bring crimes down. Let us now 

attempt to look at some of the causes of crimes. 

 

Factors Identified as Contributing to Violent Crime. 

1. Gangs 82 % 

2. Juveniles / youth crime 80 % 

3. Economy / poverty / unemployment 74 % 

4. Impulsive violence / disrespect issues 74% 

5. Release of offenders from correctional institutions 69 % 

6. Drugs-Cocaine 67 % 

7. Poor parenting 63 % 

8. Increased availability of guns 55 % 

9. Reduced cooperation from witnesses / victims (not in top 10 

last year) 37 % 

10. Educational system-increasing dropout rates (not in top 10 

last year) 36 % 

 

Cluster Analysis 

Cluster analysis groups objects (observations, events) based on 

the information found in the data describing the objects or their 

relationships. The goal is that the objects in a group will be 

similar (or related) to one other and different from (or unrelated 

to) the objects in other groups. The greater the similarity (or 

homogeneity) within a group and the greater the difference 

between groups, the ―better‖ or more distinct the clustering.  

Clustering is a tool for data analysis, which solves classification 

problems. Its object is to distribute cases (people, objects, events 

etc.) into groups, so that the degree of association to be strong 

between members of the same cluster and weak between 

members of different clusters. This way each cluster describes, 

in terms of data collected, the class to which its members belong. 

Clustering is discovery tool. It may reveal associations and 

structure in data which, though not previously evident, 

nevertheless are sensible and useful once found. The results of 

cluster analysis may contribute to the definition of a formal 

classification scheme, such as a taxonomy for related animals, 

insects or plants; or suggest statistical models with which to 

describe populations; or indicate rules for assigning new cases to 

classes for identification and diagnostic purposes; or provide 

measures of definition, size and change in what previously were 

only broad concepts; or find exemplars to represent classes. 

Whatever business you’re in, the chances are that sooner or later 

you will run into a classification problem. Cluster analysis might 

provide the methodology to help you solve it. 

 

k-means clustering 

The k-means algorithm (Lloyd, 1982) belongs to a family of 

algorithms known as optimization clustering algorithms. In this 

family of algorithms, clusters are formed such that some 

criterion of cluster goodness is optimised. That is, the examples 

are partitioned into clusters such that the clusters are optimal 

according to some measure. The name comes from the fact that k 

clusters are formed, where the centre of the cluster is the 

arithmetic mean of all vectors within that cluster. 

 

The k-means algorithm is as follows: 

1. Select k seed examples as initial centres (randomly generated 

vectors can also be used). 
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2. Calculate the distance from each cluster centre to each 

example. 
 

3. Assign each example to the nearest cluster. 
 

4. Calculate new cluster centres, where each new centre is the 

mean of all vectors in that cluster. 
 

5. Repeat steps 2-4 until a stopping condition is reached. 

In the experiments reported here, the initial centres were vectors 

that were randomly selected from the data set, and the stopping 

criterion was based on the movement of the cluster centres: 

when vectors no longer changed clusters between iterations (the 

clusters had stabilised), the algorithm terminated. The number of 

clusters was set equal to the number of SOM output map 

neurons that were evaluated. 
 

The disadvantage of k-means compared to SOM is that it does 

not perform vector quantisation, that is, it does not naturally 

result in a form that can be easily visualized. The advantage of 

k-means is that it is more computationally efficient and can thus 

run much faster. 

 

II. PROPOSED ALGORITHM  
 

ECBA is an improved modified of k-means which can avoid 

getting into locally optimal solution in some degree, and reduce 

the probability of dividing one big cluster into two or more ones 

owing to the adoption of cluster error criterion. ECBA is also a 

partitioning technique of clustering that clusters the data set of n 

objects into k clusters with k known a priori. It could be more 

robust to noise and outliers as compared to k-means because it 

minimizes a sum of general pair wise dissimilarities instead of a 

sum of squared Euclidean distances. The possible choice of the 

dissimilarity function is very rich but in our applet we used the 

squared Euclidean distance. ECBA of a finite dataset is a data 

point from this set, whose average dissimilarity to all the data 

points is minimal i.e. it is the most centrally located point in the 

set. In this research, we propose an approach for the design and 

implementation of crime detection and criminal identification 

for Indian cities using data mining techniques. Our approach is 

divided into modules, namely—data extraction (DE), data 

preprocessing (DP), clustering, Google map representation, 

classification and WEKA implementation. First module, DE 

extracts the unstructured crime dataset from various crime Web 

sources, during the period of 2012–2013. Second module, DP 

cleans, integrates and reduces the extracted crime data into 

structured 10000 crime instances. We represent these instances 

using 15 predefined crime attributes. Safeguard measures are 

taken for the crime database accessibility. Rest four modules are 

useful for crime detection, criminal identification and prediction, 

and crime verification, respectively. Crime detection is analyzed 

using k-means clustering, which iteratively generates two crime 

clusters that are based on similar crime attributes. Google map 

improves visualization to k-means. Crime verification of our 

results is done using WEKA. Young people's development 

occurs within a larger social context. Family members, peers, 

the school, the community, and cultural and sociological forces 

all influence students as they learn appropriate coping skills and 

behavior for dealing with their environment.4practitioners who 

understand the interplay social influences on students are more 

likely to be able to identify vulnerable youth and will have an 

increased chance of successfully intervening to reduce and 

prevent school violence, and to improve the lives of young 

people. This research can improve the performance of traditional 

algorithms K-Means as well of   SOM.  K-means algorithm is 

applied for large-scale high dimensional datasets. It is mostly 

used to deal with small convex datasets preferably. But it has 

also some shortcomings. For example, it can only deal with 

numeric data, find convex or spherical shapes be sensitive to the 

input and noise. To increase the degree of association between 

the members of the same cluster, it is important to increase the 

cluster quality. Principal Component Analysis (PCA) is used to 

add more features to overcome the limitations such as optimal 

searching samples, reduce the sensitivity to outliers or noises and 

outfit problems for classifying samples perfectly.  

 

Our Research Work Objectives are:  

1. To implement the feature of ECBA 

2. To find clusters in large high dimensional spaces 

efficiently. 

3. To improve the results with clusters quality and 

performance. 

4. To reduce the error rate and achieve accuracy. 

5. To reduce the computational time of execution. 

 

III. RESULT AND CONCLUSION 
 

 
Figure .1. CSV file of Bank Dataset is loaded 
 

Figure 1: shows the main WEKA Explorer interface with the 

dataset loaded. The last attribute Criminal dataset is taken as a 

class attribute by the WEKA . This attribute contains two 

criminnal reasons .The count of  number of instances under each 

reason in the dataset is shown numerically as well as graphically. 

 

 
Figure.2. Description of First attribute of Dataset 

Figure 2: gives the description of the first attribute (crime type) 

in the dataset. It specifies that the attribute is numeric along with 

its counting. The bar graph shows the distribution of two 

criminal reasons in the first attribute. 

http://thrive.preventioninstitute.org/schoolviol4.html#four
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Figure.3. Graphical representation of all attributes 
 

Figure 3; shows the graphical representation of all the 15 

attributes of the banking dataset. Each bar shows the distribution 

of four service of class attribute on that particular value. 
 

Table 1.1: Number of iterations in each cluster (Inter-cluster 

similarity) when Number of cluster value is set to 6 

No.  Of Iterations 

 

KMEANS ECBA 

ITERATIONS 8 3 
 

 
Figure.4. it shows that each cluster have different number of 

iterations so they are not similar or related to each other. 
 

Table.1. Shows the Error Rate generated by different 

algorithms through the number of datasets.  

CALCULATE ERROR RATE ACCORDING TO 

DATASET 

 

KMEANS ECBA 

ERROR RATE 416.03 369.62 

 
Figure.5.The above graph shows the Error Rate using 

KMeans, ECBA 
 

Table.2. Shows the total no. of clusters 

 

KMEANS ECBA 

CLUSTERS 8 8 

 
Figure.6. The above graph shows the total no. of clusters 

 

IV. CONCLUSION 

 

In this research, study is being done on partitioning clustering 

algorithms and hierarchical clustering algorithms. The features 

of K-Means clustering algorithms are combined and a new 

process ECBA is planned. The relationship of proposed 

algorithm is done with the existing algorithms K-Means on 

different datasets using WEKA data mining tool. The results by 

changing the number of clusters value specifies that the future 

method gives better performance than K-Means clustering by 

reducing the sum of square error which signifies that ECBA 

have high intra cluster similarity and is more accurate. Also the 

proposed algorithm can handle large datasets more effectively. 
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