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ABSTRACT: Statistics is one of the methods which is utilised by the every stream of life sciences, out of which one 

method is short listed to find out the information hidden in the biology, here in this article I tried to implement the K-

mean clustering method to find out the clusters, normal distribution and chi square test, etc. 

 

K-means clustering algorithm is an old algorithm that has been intensely researched owing to its ease and simplicity of 

implementation. This algorithm has a broad attraction and usefulness in exploratory data analysis. The application of k-

mean in various broad areas of artificial intelligence, customer-relationship management, data compression, data 

mining and image processing provides valuable information for further analysis. This paper presents results of the 

experimental study of different approaches to cluster means on genes located on chromosome1 using mathematical 

software STATISTICA. The results are recorded on some performance measures such as normal distribution, K-Mean 

calculation, frequency distribution, Chi-square test, and dendogram. 
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I. INTRODUCTION 

 

      Data mining is classified as search for knowledge from large and huge amount of data using data mining methods 

we can classify the nature and aspects of any type of data. Data mining and analysis includes lots of protocol, algorithm 

ans methods, here in this paper I had deal with K-mean clustering method to analyse the data of chromosme1. 

Clustering 

 

         One of the traditional viewed unsupervised methods for data analysis is clustering, which allows us to group the 

data instances according to the notions of similarity. Cluster analysis itself is not one specific algorithm it can be 

achieved by various algorithms that differ significantly in their notion of what constitutes a cluster and efficiency can 

be checked. Cluster analysis as such is not an automatic task, but an iterative process of knowledge discovery. It will 

often be necessary to modify data pre-processing and model parameters until the result achieves the desired properties. 

There re lots of various models available for cluster analysis, in this paper tried to focused on implementing K-Mean 

cluster for data of Chromosome1. 

 
K-Means 

        K-means clustering (MacQueen, 1967) is commonly used method for partitioning the data sets into groups (k)(1), 

firstly it creates centers (k) and then iteratively refining them until the last group remain or no change or no more 

cluster remains, the algorithm converges when there is no further change in assignment of instances to cluster. The 

clustering method can be given like (picture 1) 
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Picture 1 equation of K-mean  

                                             Here:-   „||xi - vj||‟ is the Euclidean distance between xi and vj. 

                                                                                      „ci‟ is the number of data points in ith cluster.  

                                                                                       „c‟ is the number of cluster centers. 

 

Chromosome1 

          Genetic material of each and every organism is located on chromosome, if researcher want to deal with the genes 

and there information they have to first find out the location on chromosome.  In this paper I focused in on genes 

located on chromosome1(Picture 2) of Homo sapiens species, chromosome1 is largest human chromosome having 249 

million nucleotide base pairs and consist of 9% of total DNA in human cells, chromosome1 is currently thought to have 

4,316 genes(2).   

 
Picture 2 Chromosome1 structure 

 
STATISTICA 

       Data mining, data visualization and data management are some of the features provided by STATISTICA, an 

analytical software products and solution provided by Stat Soft (3). Also some other features like graphical 

representation of result add more colour to the result which help researcher to interpret the result with ease. 

 
II. RELATED WORK 

 

In (1) Authors analysed and implemented the efficiency of K-mean clustering method, there aim was to minimise the 

mean squared distance from each data point to its nearest centre, author presented the simple and efficient 

implementation of Lloyd‟s K-mean clustering method. In (4) Authors suggested the problem of object clustering 

according to its attributes has been widely studied due to its application in different areas like machine learning, data 

mining, knowledge discovery, and pattern recognition. There aim was to partition a set of objects which have 

associated multi dimensional attribute vectors into homogeneous groups such that the patterns within the groups are 

similar. Authors (5) proposed a method based on information obtained during the k-means clustering operation itself to 

select the number of clusters. There method employs an objective evaluation measure to suggest suitable values for K, 
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thus avoiding the need for trial and error. In Author (6) suggested that the K-mean methods is one the typical clustering 

algorithm which aims to partition N inputs (data points). Authors (7) proposed the modified clustering method which 

created initial set of k partitions, which further utilised for iterative relocation technique that attempts to improve the 

partitioning of the data points. It is numerical, unsupervised iterative method, author have implemented 3 algorithms 

and performance is measured on the basis of there defined parameters. 

 

III.  METHODOLOGY 

 

 In this paper tried to implement the statistical approach of k-mean to the genes of chromosome1 using the 

STATISTICA mathematical application. Here in this paper data has been extracted from biological databank GEO 

(NCBI) 7 (seven) different entries or data has been short listed and saved in datasheets, which is going to be work as an 

input in STATISTICA for analysis. Emphasis was to get information of clusters in data of chromosome1. Then 

different clustering methods k-mean (picture1), Dendogram has been implemented to the data of chromosome using 

%coverage in datasheets (sheet1) which is the centre point as required by clustering methods which has to define earlier 

and gave 8 different clusters on the basis of centre point. 

 

 
 

Sheet1 Standardized distance between centroids using k-mean clustering 
 

 

 
 

Sheet2 K-mean of different clusters and number of cases 
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                  Figure1Frequency graph of cluster                                                         Figure2 Normal distribution of variable % coverage 

 

 
                         Figure3  Chi square test of variable % Coverage                                     Figure4 Normalized  mean  of  %  coverage 

 

 
Figure5 Dendogram in STATISTICA 
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IV. CONCLUSION 

 

    Implementing the clustering methods to the gene data of chromosome1 we conclude that the 8 clusters (see sheet 2) 

which has been obtained after implementing the statistical approach through STATISTICA in which Cluster no.3 

having many gene involved which can be concluded in it as on the basis of %coverage 0.97, number of cases 246, 

Centroids  percentage % 77.35, also graph frequencies (see figure1) of cluster confirms the information of cluster 3, 

also chi square test gave the confirmation 1673.41 (see figure 2), also confirmation done by the normal 

distribution(figure3), frequency (figure4), Dendogram (figure5).In this paper goal was to find out the some interesting 

mathematical and important clusters in chromosome1 gene data which has been achieved. Conclusion is pulled that 

mathematical equations algorithms are helpful to find out the interesting information of data, and can implement those 

methods to smaller and larger scale for analysis. In  future plan is to proceed to check the functions and structure of 

each cluster and this k-mean method can be implemented to get the clusters on large scale data of complete genome of 

Homo sapiens and other organisms. 
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