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_________________________________________________________________________________________  
Abstract: Enterprise Resource Planning or ERP, is a system that helps organizations manage their departments 
like finance, human resources, manufacturing etc. ERP systems can be set up on-premises or deployed on the 
cloud to automatize major functionalities of the business. If ERP implemented successfully in the business, it 
helps the organization to meet its business requirements, by providing the organization with a homogenous view 
of the different business tasks and processes, which helps in decision making to enhance team’s overall 
productivity and also increasing the efficiency of the firm. Feature Selection (FS) is the fundamental process for 
identifying the features that play an important role in decision making process. Data mining techniques are 
widely used for data driven decision support. Feature selection is an important part of preprocessing that is 
carried out prior to data mining. FS algorithm or technique helps to reduce dimensions by removing unwanted 
or noisy data and also the data which is not having any influence on the outcome.   
In this paper we present a novel approach which facilitates groups of similar factors based on their degree of 
excellence in ERP output. It also selects the top N factors which are affecting ERP practices using a feature 
selection technique. Cluster quality is used as decision support for the optimum feature set. This approach will 
inform the quantified measure about overall ERP practice in Delhi/NCR region. 
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I. Introduction 

Enterprise Resource Planning, if implemented successfully in the business, helps the organization to meet its 

business requirements, by providing the organization with a homogenous view of different business tasks and 

processes, which help in increasing the efficiency of the firm. ERP tools provide the organization with a 

cumulative view of how different departments of the function, their drawbacks and how to rectify those 

drawbacks. They also help to reduce data and information inconsistency from the different departments which 

allow the managerial heads to make the correct decisions. ERP also provides support for inventory and database 

tracking by providing different modules and add-ons for extended functionality like Backup and Restore 

functionality. Companies which have implemented ERP display total transparency between the different systems, 

which helps to increase the communication between departments and overall increases profitability of the system 

which further increases the efficiency of the employees by providing them feedback about their work and this 

allows them to rectify their mistakes and make changes to the system. Data mining is a form of knowledge 

discovery essential for solving problems in specific domain. It is used in financial banking for credit risk covering, 

market segmenting etc. Clustering is a data mining technique, used to discover patterns when relation between 

data is unknown. Clustering is to be used on complete data. There are different methods of clustering: partitioning, 

hierarchical, density based, model based and grid based. [14]. The suitability of the algorithm depends on the 

domain and several algorithms need to be tried before choosing the best one. Not only is data of dynamic nature 

but also is multidimensional leading to scalability problems. Data size cannot be decreased but irrelevant 

dimensions can be reduced. Before applying any algorithm, it is essential to use some preprocessing technique to 

reduce unnecessary dimensions and select the most relevant one. Feature selection is one of the approaches for 

dimension reduction as dimension reduction limits storage requirements. It speeds up running time of the learning 

algorithms and improves its accuracy. Domain knowledge can be used to select the features [11], but there is 

possibility of missing relevant features in the absence of domain expertise. Clustering based technique could be 

a way to achieve feature selection. We propose a novel approach in which rules generated by apriori algorithm 

are used as an indicator to select set of features. We have carried out experiments on different research papers 

discussing ERP stories. All these research papers are based on ERP implementation strategies in different 

enterprises. The research papers are classified based on their topics and questionnaire is prepared which has 
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questions based on critical success factors. There are at least 10-15 factors which are observed as crucial. The 

proposed technique selects main factors based on quantitative measure. These factors are mutually exclusive and 

rest factors are dependent on the selected factors. So if selected factors are removed then performance can be 

improved. Factors  not significant in improving the ERP performance are ignored. 
II. Background 

Authors, year Parameters Challenges 

Mohammad Reza 
Moohebat, Asefeh 

Asemi, Mohammad 
Davarpanah 
Jazi,(2010) 

1. Business strategies and enabling software that integrate 
manufacturing, financial and distribution functions to 

dynamically balance and optimize enterprise resources. 
2. ERP software suites include integrated manufacturing, 

distribution and financial applications which is helpful for 

the organization. 
3. ERP can enable enterprises to optimize their business 

processes and analysis capabilities for improved speed and 

efficiency 

1. After comparing ERP implementation 
in developed and developed countries declared 

technology faces additional challenges in 
developing 
countries related to economic, cultural and 

basic infrastructure issues. 
2. Cultural issue is very 

important factor that differentiate developed 

and developing countries in ERP 
implementation. 

Vincent A. Mabert, 
Ashok Soni, M.A. 

Venkataramanan;2000 

Major four focused areas in the paper  
1. Firm’s characteristics 

2. Pre- implementation process of motivation and evaluation 

3. Implementation experience and ERP system configuration. 
4. Benefits observed and future directions planned. 

1. Implementation of ERP systems, hardware, 
consulting expenses, training costs are very 

expensive. 

2. ERP systems are very difficult to implement 
they need to deliver promised improvements 
that motivates their returns.    

3. Negative returns of their ERP investments. 
4. ERP’s final benefits are uncertain.  

Poonam Garg.(2010). 
Critical Success 

factors for Enterprise 

Resource Planning 

 

Functionality provided by ERP to the firms- 
1. A transaction processing function, allowing for the 

integrated management of data throughout the entire 

company. 
2. A Workflow management function controlling the numerous 

process flows within the company. 

3. Vigorous and sophisticated software testing eases 
implementation. 

1. The organization implementing ERP should 
work well with vendors and consultants to 
resolve software problems. 

2. Organizations should be willing to change the 
business to fit the software with minimal 
customization 

 

Yogesh K. Dwivedi 

, Raghav Sukumar, 
, Anastasia 

Papazafeiropoulou 

and Michael D. 

Williams, (2011), ERP 
Implementation in an 

Indian Context 
  

1. The business process re-engineering is a very crucial 

parameter of proper implementation of ERP system. 
2. Training and education is an important factor 

and it may need extra emphasis in developing countries 

where ERP knowledge is less 

for end users. 
3. The best human resources when used effectively lead to a 

successful implementation of ERP projects. 

1. Low regulation levels and unconventional 

business processes, to find an appropriate fit 
between the business process and the ERP 
system. 

 
Technology advancement has led to exponential growth in the data with respect to dimensionality and sample 
size. Manual processing for these datasets is really impractical. Data mining and machine learning tools were 
proposed to automate pattern recognition and knowledge discovery process. Knowledge discovery from this data 
really requires storage and processing, which is a great challenge in the field of pattern recognition, statistics, and 
data mining. However, using data mining techniques on the collected data is mostly useless due to the high level 
of noise, missing, irrelevant attributes, variations etc. associated with collected samples [9]. The reason is either 
imperfection in the technologies that collected the data or the nature of the source of this data itself e.g. datasets 
crawled from the internet, are noisy by nature because it generally contains grammatical mistakes, misspelling, 
and improper punctuation. So extracting useful knowledge from such huge and noisy datasets is need of decision 
makers and challenge in front of researchers. [16]  
Dimensionality reduction is one popular technique to remove noisy (i.e. irrelevant) and redundant attributes. This 
preprocessing technique can be categorized mainly into feature extraction and feature selection. Principle 
Component Analysis (PCA), Linear Discriminant Analysis (LDA), Singular Value Decomposition (SVD), are 
few of widely used feature extraction techniques. On the other hand, the feature selection approach aims to select 
a small subset of features that minimize redundancy and maximize relevance to the target (i.e. class label). Popular 
feature selection techniques include Relief, Fisher Score etc. [4]. Information Gain, Chi Squares are test to 
evaluate selected features [1]. There are two main models of FS i.e Wrapper and Filter .Wrapper model uses 
classifier and a strategy. Wrapper is more superior to filter model in terms of classification accuracy but it is 
expensive and biased to the chosen classifier, so filter model is used for large datasets, which uses certain criteria 
to filter out the features.  
Apriori is an algorithm for frequent item set mining and association rule learning over transactional databases. It 
proceeds by identifying the frequent individual items in the database and extending them to larger and larger item 
sets as long as those item sets appear sufficiently often in the database. The frequent item sets determined by 
Apriori can be used to determine association rules which highlight general trends in the database: this has 
applications in domains such as market basket analysis [14]. The wide variety is also due to wide range of 
applications of clustering approach. It is used to identify the Data distribution, Outlier detection, Data reduction, 
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Summarization, preprocessing for regression, PCA, Classification, finding characteristics/patterns for each group. 

Thus clustering is used for data reduction which is a preprocessing step for other algorithms. [10]. There are 

several issues that need to be addressed before using the clustering approach for a given Dataset. The 
interpretability and usability of results heavily depends on the cluster quality and several measures need to be 
taken to improve cluster quality. Noisy data, dimensionality, input order such as attributes are some factors that 
affect quality of clusters and choosing right algorithm and resolving these issues is an important role in the success 
of clustering technique for decision making. [6] Clustering methods can be developed to learn more accurate 
cluster labels of the input samples, which guides feature selection simultaneously. The cluster labels are also 
predicted by exploiting the hidden structure shared by different features, which uncover feature correlations to 
make the results more reliable [19]. A careful and comprehensive study of data is required for initial centroids. If 
the initial clusters are not properly selected, then after a few iterations it is found that clusters may even be left 
empty. [20]  
If Feature selection technique is applied before applying any algorithm on sample data, then it reduces the cost 
and improves performance of learning of an algorithm by reducing the number of attributes. K-means Clustering 
is an unsupervised learning data mining technique that groups objects based upon distance or similarity[1][5]. 
Feature selection is used with k-means clustering algorithm and applied on dataset having 14 attributes in [8]. 
The result obtained when K-means clustering (Unsupervised grouping algorithm) is applied with feature selection 
is 50 % more accurate than just applying K-means clustering algorithm without using feature selection. Different 
algorithms are studied with respect to different parameters in literature and it is observed that improving stability 
of an algorithm by reducing noise remains a challenge. Applying iterative algorithm to identify maximum relevant 
feature set is used in [2]. Feature subset selection method iteratively selects subset of features from the database. 
Results based on 140,000 records show that the performance of the method exceeds by 70% than those of the 
other methods. The feature selection algorithm works in the iterations to find out feature subset. Error gets reduced 
at each iteration. Error calculation at each iteration indicates that, it is being minimized to get accuracy in the 
result. [3][7][12]. Feature selection method is mainly used to improve quality of clusters. Initialization parameters 
for identifying different clusters are an unresolved issue. Generally, many search strategies are being used for 
feature selection. Existing feature selection algorithms involve search strategies which reduces degree of 
optimality of final feature subset. 
 

III. Data Collection and Pre-processing:  
Collected dataset is of different research papers. If the entire data set is given as an input it not only needs more 
time to run the experiment but also produces inaccurate results. Decision support system can be fast, if 
representative and important data from input dataset is being chosen. Data consists of 5 X 20 dimensions and 
selected dimensions are 10. Base set attributes selected from domain knowledge. (csv file). 
 

IV. Selection of clustering algorithm  
We carried out extensive literature survey of different clustering algorithms. Clustering algorithms depends on 
nature of data. So Apriori algorithms used to find out important critical success factors as well as interdependent 
factors. 

Rules generated by Weka using apriori algorithm  

Best rules found: 

Minimum support: 0.85 (4 instances) 

Minimum metric <confidence>: 0.9 

Number of cycles performed: 3 

 1.  Improper project management and mismanagement of resources may results in the failure of ERP 

implementation.=FALSE 4 ==>  Inexperienced and ineffective consultants may results in the failure of ERP 

implementation.=FALSE 4    <conf:(1)> lift:(1.25) lev:(0.16) [0] conv:(0.8) 

 2.  Inexperienced and ineffective consultants may results in the failure of ERP implementation.=FALSE 4 ==>  

Improper project management and mismanagement of resources may results in the failure of ERP 

implementation.=FALSE 4    <conf:(1)> lift:(1.25) lev:(0.16) [0] conv:(0.8) 

 3.  Wrong selection of ERP vendor results in wrong ERP implementation and dissatisfaction.=FALSE 4 ==>  

Inexperienced and ineffective consultants may results in the failure of ERP implementation.=FALSE 4    

<conf:(1)> lift:(1.25) lev:(0.16) [0] conv:(0.8) 

 4.  Inexperienced and ineffective consultants may results in the failure of ERP implementation.=FALSE 4 ==>  

Wrong selection of ERP vendor results in wrong ERP implementation and dissatisfaction.=FALSE 4    

<conf:(1)> lift:(1.25) lev:(0.16) [0] conv:(0.8) 

 5.  High turnover rate of project team members results in the failure of ERP implementation because of the loss 

of trained resource.=FALSE 4 ==>  Inexperienced and ineffective consultants may results in the failure of 

ERP implementation.=FALSE 4    <conf:(1)> lift:(1.25) lev:(0.16) [0] conv:(0.8) 

 6.  Inexperienced and ineffective consultants may results in the failure of ERP implementation.=FALSE 4 ==>  

High turnover rate of project team members results in the failure of ERP implementation because of the loss 

of trained resource.=FALSE 4    <conf:(1)> lift:(1.25) lev:(0.16) [0] conv:(0.8) 
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 7.  Heavy customization increases the probability for the failure of ERP implementation  due to the increase 

implementation complexity and cost.=FALSE 4 ==>  Inexperienced and ineffective consultants may results 

in the failure of ERP implementation.=FALSE 4    <conf:(1)> lift:(1.25) lev:(0.16) [0] conv:(0.8) 

 8.  Inexperienced and ineffective consultants may results in the failure of ERP implementation.=FALSE 4 ==>  

Heavy customization increases the probability for the failure of ERP implementation  due to the increase 

implementation complexity and cost.=FALSE 4    <conf:(1)> lift:(1.25) lev:(0.16) [0] conv:(0.8) 

 9.  Poor IT infrastructure can’t give full benefits of ERP implementation.=FALSE 4 ==>  Inexperienced and 

ineffective consultants may results in the failure of ERP implementation.=FALSE 4    <conf:(1)> lift:(1.25) 

lev:(0.16) [0] conv:(0.8) 

10.  Inexperienced and ineffective consultants may results in the failure of ERP implementation.=FALSE 4 ==>  

Poor IT infrastructure can’t give full benefits of ERP implementation.=FALSE 4    <conf:(1)> lift:(1.25) 

lev:(0.16) [0] conv:(0.8)  
Interdependent factors 

Total factors 

1. Inexperienced and ineffective consultants may result in the failure and business process reengineering leads 
to the failure. 

2. Wrong selection of ERP and mismanagement of resources vendor results in wrong ERP implementation 
and dissatisfaction. 

3. High turnover rate of project team members results in the failure of ERP implementation because of the 

loss of trained resource. 
4. Heavy customization increases the probability for the failure of ERP implementation  due to the increase 

implementation complexity and cost. 
5. Poor IT infrastructure can’t give full benefits of ERP implementation and leads to dissatisfaction among all 

parties. 

6. Unclear concept of nature and use of the ERP system among users are the result of insufficient gains from 
ERP and leads to dissatisfaction. 

7. Lack of top management support may lead to many problems and ultimately in the failure. 
8. Lack of formal communication and poor quality of testing results leads to misunderstanding and results in 

the failure of ERP implementation 
9. Software modification increases complexity and failure risk. 

10. Lack of formal strategy leads to uncertainty and confusion during and after the ERP implementation 

11. ERP implementation may get fail due to part time dedication of team members, user’s resistance to change 
and their less involvement and doesn’t provide the required functionally of the business. 

Important factors 

1. Improper project management and mismanagement of resources may results in the failure of ERP 

implementation. 

2. Inexperienced and ineffective consultants may results in the failure of ERP implementation. 

3. Wrong selection of ERP vendor results in wrong ERP implementation and dissatisfaction. 

4. High turnover rate of project team members results in the failure of ERP implementation because of the 

loss of trained resource. 

5. Heavy customization increases the probability for the failure of ERP implementation  due to the increase 

implementation complexity and cost. 

6. Poor IT infrastructure can’t give full benefits of ERP implementation. 

 

VI. Conclusion  
Any application where clustering is to be used on input dataset can adopt this generic approach. In literature 
multiple critical factors are focused in order to get successful ERP implementation. Most of them are dependent 
on each other. This dependency is removed by quantifying the factors.It will help to get effective and fast decision 
making from ERP software. Quantification of critical success factors will help to improve ERP process and 
cluster validity parameters proves the efficiency of the technique. 
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