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Abstract 
For business support and decision making, it is very important to classify and extract patterns from the 

customer data. Timely identifying the newly emerging trends is required in business process. Sales patterns indicate the 

trends of the market and they can be used in forecasting which has potential for making decisions, planning strategies 

and competing in the market. The objective of this proposed system is to get better decision making for improving sale, 

services and quality as to identify the reasons of dead stock, slow-moving, and fast-moving products, which is useful 

mechanism for business support, investment and surveillance. In this paper, an algorithm is proposed for mining 

patterns of huge stock data to predict factors affecting the sale of products. The project is divided into 2 phases. In the 

first phase, using the ‘K-Means’ algorithm, the stock data is divided into 3 different groups or clusters on the basis of 

categories of the products and quantity sold, i.e.  Dead Stock (DS), Slow Moving (SM) and Fast Moving (FM). In the 

second phase, Most Frequent Pattern (MFP) Algorithm is used to find frequencies of the values of property of the 

corresponding items. MFP provides frequent patterns and sales trends in a compact Form. 

 
Keywords: decision making, clusters, K-Means, Most Frequent Pattern (MFP) 

1. Introduction 

Data is the important part to run any business or organization, it won’t be wrong to say that data is the heart 

of the business establishment. With the passing times, the business environment has been manifold 



IJRIT International Journal of Research in Information Technology, Volume 3, Issue 2, February 2015, Pg. 133-139 

Shaznin Dholasaniya, IJRIT-134 
 

increased; clearly from this it can be stated that with growing business is growing data. In order to achieve 

business goals it must be seen that there is full use of the available data and all the necessary information 

from it, but as stated earlier data is growing exponentially (from terabyte it might soon reach petabytes); 

hence the size and complexity of the data is out of reach of manual process of analyzing, exploring and 

understanding the data. Important information might be overlooked in manual process depriving us from 

the actual desired results and only partly success/results can be achieved. Sale data classification has 

different market trends. Data are classified into different clusters based on the different properties. Such 

clusters might be increasing on one hand and on the other hand may be declining. The information obtained 

is very useful in carrying out business related decisions. Decision can take place on the basis classification 

of Dead-Stock (DS), Slow-Moving(SM) and Fast-Moving (FM) of the sale. Segment by segment sales 

forecasting can produce very useful information. The forecasting can be short term, midterm and long term. 

Long term forecasting may not produce accurate predictions. 

 

It is useful in understanding the changing market conditions or trends
[10]

 depending upon which future 

decisions related to inventory management be taken. Inventories are purchased but then only the main task 

of efficient management of inventories is done, it helps the organization meet the customer’s expectations 

of product availability while maximizing net profits and minimizing costs
[1,2]

. With the help of efficient 

data mining techniques, useful patterns amongst the inventories can be obtained. Efficient data mining 

techniques like clustering (ex: k-means) and association mining (ex: Apiriori, MFP) are used to obtain 

meaningful pattern amongst the data set (inventories)
[3,4]

. Data mining techniques are best suited for the 

analysis of such type of classification, useful patterns extraction and predictions. 
 

Data mining technique-clustering is grouping of related objects of a based on the properties, while the 

association mining is used to generate related patterns. Large number of patterns can be obtained from a 

large dataset.  The general term used for such type of analysis is called Market Basket Analysis
[5]

. 

Typically, there are lot of different items, placed in a market for selling, in which some of the product will 

be fast moving items, some will be slow moving items and some will be dead stock i.e. rarely selling items 

or never selling stock. Crucial part of the business is taking decisions. Decisions have to be taken related to 

inventories depending upon the current market trend and the products in the market. By using this 

approach, it will be possible to distinguish amongst the rate at which the products are getting sold. 

Similarly, certain products of certain properties have what type of sale trends in different locations can also 

be predicted. Thus on the basis of this scenario, it is possible to predict the causes of dead-stock, slow 

moving and fast moving items. 
 

2. Related work 

From the starting researchers have always tried to find most feasible and efficient methods for extraction of 

useful patterns and relations from stock data. Most of the researchers used transactions history as it likely 

that may be repeated in future which help to predict the customer behavior and future trend in the business 

activities. L. K. Soon e al
[9]

 compare the performance term of similarity search. M. C. Lo
[7]

 considered a 

model for inventory decision support system in which ordering quantity, ordering cost, safety factor, lead 

time and backorder discounts are decision variables, the algorithm is applied to find the optimal solution for 

the case where the lead time demands follows general distribution. J. Ting et al
[10]

 proposed a pattern based 

stock data mining approach for intra-stock mining which perform focuses on finding frequently appearing 

pattern for the stock time series data and inter stock mining which discover the strong relationship among 

the several stocks. 

 

In recent years, it has been known that the partitioned clustering technique is suited for clustering a large 

dataset because of small data required for computing. The famous partitioning clustering algorithm is the 

K-means algorithm and its variants
[11]

. This algorithm is simple and straightforward which is based on the 

analysis of variances. In addition to the K-means algorithm, several algorithms, such as Particle Swarm 

Optimization (PSO)
[12]

 is another computational intelligence method that has already been applied to image 

clustering and other low dimensional datasets
[13,14]

. In this related work we have used clustering algorithm 

for clustering purposes and MFP for pattern association among the cluster obtained through clustering 
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algorithms. The classification of similar objects into different groups, or the partition of data based on some 

property into subsets called clusters. The data in each subset share some common trait-often proximity 

accordingly to some defined distance measure
[15]

. 

 

In this paper we have proposed an algorithm for mining patterns of huge stock data to show factors 

affecting the sale of products. In the first phase we use the k-means algorithm to divide our dataset of 

stocks in respective categories that are fast moving stocks (FM), slow moving stocks(SM), and the dead 

stock (DS). So that they can be used for the next algorithm as well as to divide our efficient segmentation. 

In the next phase we make use of Most Frequent Pattern algorithm or MFP algorithm to obtain clusters 

amongst our datasets based on the obtained respective categories based on effective market trends resulting 

to good sales
[3]

. This work is similar to Apriori algorithm
[7]

 for strong association among the patterns but it 

provides most visible patterns of associated objects. From the experimental results from sample data, it 

illustrated that the proposed algorithm of k-mean and association of MFP can generate more useful pattern 

from large stock data. 

3. PROPOSED SYSTEM 

 
The proposed system of this paper is a two phase model which consists of using two algorithms for 

achieving this proposed system. The two algorithms are k-means and the other one is used in the later phase 

intended to perform separately and efficiently to obtain our desired results. In the first phase we use the k-

means algorithm to divide our dataset of stocks in respective categories that are fast moving stocks (FM), 

slow moving stocks(SM), and the dead stock (DS), so that they can be used for the next algorithm as well 

as to divide our efficient segmentation. In the next phase, Most Frequent Pattern algorithm or MFP 

algorithm is used to obtain frequencies of property values for the corresponding items. MFP provides 

patterns that are frequent, of item attributes in each category of products. Cluster analysis is widely used in 

market research when working with variety of data from surveys and test panels. Market researchers use 

cluster analysis to divide the common population of consumers into market segments, stock patterns and to 

get a better understanding of association between them
[3]

. 

3.1 PROPOSED ARCHTECTURE 

In the proposed architectural model, first, clusters are generated using K-means from a huge stock of 

dataset or a database and then MFP algorithm is applied in order find effective relation/ associations 

amongst the clustered dataset so that the desired objectives are achieved. The block diagram of this system 

describes the process. In the first step, the raw data is collected from various different real-world 

inventories or sources. The collected raw data is most of the times incomplete, irrelevant, missing or 

redundant. The data is processed to remove the noise first, so the incomplete, missing and irrelevant data 

are eradicated and arranged according to the required format. 
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Fig. 1 Block diagram of Proposed System 

 

3.2 K-Means 

K-means
[20]

 is a famous clustering algorithm which has been used for the classification of the given data 

sets for decades now. The main idea behind the K-mean algorithm is the use of k centroids (one centroid 

will be defined for one cluster.) Centroids are meticulously planned because keeping at different locations 

obtains different results. Hence, they should be kept as far as possible (i.e. two centroids should be placed 

apart).The algorithm is based on finding the effective grouping of data amongst the dataset based on the 

similarity of properties amongst them. 

 

The algorithm aims at minimizing an objective function, in this case a squared error function. The objective 

function is:- 
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   (1) 
 

where is a chosen distance measure between a data point ( j) i x and the cluster centre j c , is an 

indicator of the distance of the n data points from their respective cluster centers. 

 

The steps of the K-means
[6]

 algorithm is as described below: 

1. Determine the centroid co-ordinate. K-centroid points are placed in the area of the objects that are to be 

clustered. These points are the initial centroid points. 

2. Depending upon the distance of each object (data of dataset) they are associated to their respective 

centroid. After assigning the objects to their centroid calculate the position of centroids. The process should 

be carried out till the centroid does not change their respective positions. Group the objects based on the 

minimum distance. 

 

Limitations of K-Means: Though being a popular algorithm it has some disadvantages being:  

1. Final cluster results depend upon the selection of initial centroids  

2. Computationally expensive  

3. Sensitive to outliers 

3.3 Most Frequent Pattern Algorithm 

Association rule mining is an important data mining concept studied extensively in database and data 

mining community which determines techniques for extraction of frequent patterns amongst the data set, 

association amongst the datasets present in the repository or the database
[8]

. 

Association rule mining is extensively used and finds its application almost in every sector from risk 

management to inventory control. Apriori algorithm
[7]

 solves the frequent items problems it forms strong 

associations amongst the datasets. MFP algorithm is used in this proposed system is more efficient to carry 

out the clustering and generate the frequent patterns amongst large dataset. 
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3.4 DATA PRE-PROCESSING 

Data pre-processing is an important process in any data mining activities. Data obtained is usually from 

different sources, different formats which is sometimes incomplete, noisy (containing errors &outliers) and 

sometimes inconsistence. Raw data are highly susceptible to noise Such data needs to pass through various 

processes such as data cleaning, data transformation, data reduction, aggregation so that the raw data can be 

made efficient to work upon. Hence there is a need to process the data before being used in knowledge 

discovery process. 

A lot of time is spent by the researchers and analysis in the field in order to analysis the quality of data as it 

is one of the utmost priority. Thus pre-processing is of a key importance in the system. 

 

 

Fig. 2 Initial Data (Raw Data) 

4. Conclusion 

In this paper, the problem of pattern discovery from stock data mining is addressed. Hybrid clustering 

association mining approach is proposed to classify stock data and find compact form of associated patterns 

of sale. From the experimental results it is clear that proposed approach is very efficient for mining patterns 

of huge stock data and predicting the factors affecting the sale of products.    

We formulate most frequent pattern of products using their known properties in inventory system. We 

identified the trends of selling products through their known attributes. Our technique is simple by using 

matrix and counting of attribute values. The limitation of study is, that it requires proper data format with 

specific attributes. In future we will extend our work to implement in sentiment analysis process and 

decision making from online customer reviews and blogs data. 
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