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Abstract - A retail store is an establishment owned or run by an individual or manufacturer who sells products directly to the 
ultimate consumers.  Retail store owners purchase or buy good or products in volumes either directly from the manufacturers 
or from wholesalers at discounted amounts and then sell these products to the consumers with a mark-up for profit.   Buyers 
or customers of retail stores buy products for their personal use without an intention of re-selling them to other customers. 
The manufacturing companies, wholesalers, sales agents or offices, warehouses, retailers, buyers or customers, and 
employees are the groups responsible for carrying out the voluminous tasks that jointly determine the realization of corporate 
plans.  Retailers recognize the processes that will likely increase sales and profits, and sales trends determine the 
methodology using exclusive data from the wholesaler. This study aims to describe the profile of customers in terms of age, 
gender, and address using customer classification techniques; to determine the sales and profit analysis using classification 
techniques, and to determine the sales trends within five years using time series model of data mining. The utilization of data 
mining software is an effective tool to execute classification techniques, while time series analysis is used to identify the 
sales-profit analysis and sales trend for a certain period of time. After carefully interpreting and validating the outputs of the 
data mining tool, the researchers were able to successfully identify the sales profit analysis technique and saleable trend from 
May 1, 2010 to April 30, 2018. 
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I. INTRODUCTION 
 
It is often said that a well-executed plan usually 
results in success. In this study, the retailers are the 
executioners of the plans that are created at corporate 
main offices and performed in their stores. Corporate 
planning include identifying or sorting of the 
products to be provided or sold in the different retail 
stores at a certain time, setting inventory levels and 
product pricing, organizing, determining the number 
of stores to put up and their locations, and expanding 
the planograms and stores’ blueprintthat will show 
the position or arrangements of all products in each 
store (John Burnett, 2008). Retail storesare 
establishments owned or run by an individual or 
individuals or manufacturers who sell goods or 
products directly to the ultimate consumers.  Retail 
store owners purchase or buy good or products in 
volumes either directly from the manufacturers or 
from wholesalers at discounted amounts and then sell 
these products to the end-users/consumers with a 
mark-up for profit.   Buyers or customers of retail 
stores buy products for their personal use without an 
intention of re-selling them to other customers MIT 
Center for Digital Business and Capgemini 
Consulting (2011). The manufacturing companies, 
wholesalers, sales agents or offices, warehouses, 
retailers, buyers or customers, and employees are the 
groups responsible for carrying out the voluminous 
tasks that jointly determine the realization of 
corporate plans.  The functions that stores execute 
consist of receiving products delivered from 
manufacturers or wholesalers, sorting, arranging and 
putting the products to where they belong, moving 
products from the shelves to back room when 

necessary, putting items moved by a customer back to 
where they belong on the shelf, taking inventories 
checking and customers out to determinethe adequacy 
of supplies and sustainability of the customer (Fisher, 
2004).  Comparisons between the performance of 
functions of automobile and a retail store assembly 
plant consideringthe Toyota Production System as a 
source of ideas for enhancing the operation of retail 
stores. The system comprises all the tasks related to 
interrelationship with customers such as greeting 
them, assisting if they need help, and provide advice 
when requested to aid them to make a purchase 
decision and search the products they have decided to 
acquire(Fisher, 2004). Meanwhile, an argued that 
retail stores’ execution more significant than other 
aspects of a retailing business (e.g., merchandising). 
Moreover, DeHoratius et al. analyzed the relationship 
between incentives provided to store managers and 
the shrinkage and monthly sales across the chain of 
stores. The control store, costs, fixed, and advertising 
expenses, and inventory at the store level which find 
a meaningful and optimistic relationship between 
inventory and sales (Dehoratius et al, 2005). The 
objectives of this study are: (1) identify the profile of 
customers in terms of age, gender, and address using 
customer classification techniques; (2) determine the 
sales profit analysis using classification techniques; 
and (3) determine the sales trends within five years 
using time series model of data mining.  
 
II. RELATED WORKS 
 
Data mining refers to the volume of data that 
consistently grow at amassive rate in a huge data 
storage. The crucial challenge is how to convert the 
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apparentlyirrelevant, useless or meaningless data into 
useful information to make a beneficial database for a 
competitive business. To meet this challenge is 
crucial because companies are expanding and their 
decisions depend on the supplied information to 
effective analysis of in order to stay competitive. 
With this, acombination of technology and new 
techniques is up and coming to thoroughly sort and 
find useful data (Geethanjali&Muruganantham, 
2015). 
 
The term data mining was first coined in the 1990s in 
the field of computer databases but prior to that the 
words data dredging or data fishing are already being 
used by statisticians in the 1960s to denote a bad 
procedure of establishing a data hypothesis prior to 
data collection (Klimberg et. al., 2015). In the late 
90s, although data mining was first introduced in the 
world of machine learning and artificial intelligence 
in the form of a workshop on Knowledge Discovery 
in Databases or KDD started by Gregory Piatetsky-
Shapiro, it became a hit in the press and business 
communities. Since then, knowledge discovery and 
data mining became synonymous with one another 
(Tang, 2005). 
 

 
Figure 1. Knowledge Discovery in Database (KDD) Model 

 
The KDD model is composed of 5 stages, namely: 
Selection - which involves the actual querying of 
datasets available in the database that will be 
subjected for data mining; Pre-processing - the 
method of clearing unwanted or null values in each 
row of dataset; Transformation – the processes of 
exchanging numerical IDs to their related string 
values for each row of dataset or vice versa; Data 
Mining – the systematic application of algorithms in 
order to search for pattern among data; and 
Interpretation or Evaluation – the manner of 
visualizing data mining results using statistical graphs 
or charts, inferring significant information from it and 
evaluating the validity and usage of the newly 
collected information (Fayyad, 1996). Data clean-up 
and pre-processing include basic operations, such as 
collecting the necessary information to account for 
noise and removing noise or outliers, accounting for 
time sequence information, deciding on strategies for 
handling missing data fields and changes, and 

deciding DBMS issues, like a mapping of missing 
and unknown values, data type, and schema. 
Functional data chosen from the database will 
increase focus and effectiveness on the task 
(S.S.Baskar&Dr. L. Arockiam, S.Charles, 2013). 
 
After data preparation, the function of data mining 
such as clustering, classification, and summarization 
for the purpose of deriving the algorithm model is 
designed for data transformation. Choosing the data 
mining algorithm includes the selection of methodsto 
be used in searching data patterns, opting what 
parameters and models are appropriate and matching 
particular data mining method with the overall 
criteria of the KDD process. Data mining searches for 
patterns in a particular set of a representational form 
including clustering, dependency, trees or 
classification rules, sequence modelling regression,  
and line analysis. The mining result which matches 
the requirements will be expounded and assembled to 
be presented or to be taken into action to interested 
parties in the final step (Smyth, 1996). 
 
III. METHODOLOGY 
 
The researchers used the KDD Model which is 
composed of five stages, namely: selection which 
comprises the actual querying of dataset that will be 
exposed for data mining; preprocessing the way of 
clearing annoying values in each row of dataset; 
transformation the methods the replacing numerical 
data to their related string values for each row of 
dataset; data mining refers to organized application of 
algorithms in order to examine the pattern among 
data; and interpretation or evaluation the method of 
visualization data mining result using statistical 
graphs or charts concluding important information 
from it and evaluating the validity and usage of the 
newly collected information (Graham J. Williams 
&Zhexue Huang, 1996). 
 
The utilization of data mining has been tested in 
figuring and processing large datasets to extract 
pertinent information after careful analysis and 
validation by executing classification or clustering 
techniques and methodologies of database systems, 
statistics, machine learning and artificial intelligence 
successively each visualization of dataset using 
numerous software-based operators, database queries, 
and statistical methods, a data miner can draw 
analyses and conclude on actual results(Anonymous, 
2006).  
 
In this study, six (6) years and four (4) months of 
sales transactions, with its corresponding sales 
particulars were gathered from a local retail branch. It 
is comprised of 1,373 sales records. The data are 
exported from Exponent Retailing System and 
provided in a spreadsheet format (Microsoft 
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Excel.xlsx). The query result datasets are then 
exported in a comma-separated text file (.csv format).  
The (.csv format) of datasets was introduced to the 
latest (as of this writing) versions of Rapid Miner 
Studio, open-source data mining computer tools both 
implementing graphical interface programming, both 
with built-in operators, statistical processes, and 
visualization features thru advanced charts. 
Successively in processing the datasets, the 
researchers were exposed to the visualization features 
of Rapid Miner Studio. Using Exponent Retailing 
System, the researcher linked to MySQL database 
and achieved the classification/clustering testing. The 
frequency percentages of support and confidence and 
correlated sales were famous and resultedto a specific 
method and perform the use of tools derived from 
visualization graphs(Rapidminer, 2014).  
The time series technique has been used by the 
researchers to validate the results and sureness on the 
solutions and analyses of visualizations using affinity 

projecting the sales profit analysis and five (5) years 
sales trends as time series analysis can be liable as 
highly accurate. . 
 
IV. RESULTS AND DISCUSSIONS 
 
4.1 Customer Profile 
Figure 2 shows the sales transactions that occurred 
from May 1, 2010, to April 30, 2018, among walk-
customer, customer agent, display center and 
freelance agent. Among the 1,373 sales records from 
the said period, 789 (57.47%) are from walk-in 
customers, 356 (25.93%) are from customer agents, 
149 (10.85%) are from display centers and 79 (5.75 
%) are from freelance agents. It can be noted from the 
graph that higher frequency of sales is from the walk-
in customers, the second higher frequency is from 
sales of customer agents, followed by sales from 
display centers and the lowest frequency sales are 
from freelance agents.  

 

 
Figure 2. Sales Transactions of the Customer 

 
Figure 3 exhibit the sales type in terms of age bracket. The graph is clearly indicative that majority of the sales 
transactions are from customers belonging to the age group between 36 - 47 years old, with sales which are over 
one month from the date deposited by the customers.The second is from sales which are less than a month from 
the date deposited by customers with age group between 26 - 34 years old and last are from brand new sales to 
age group between 21 - 25 years old. The image also represents the sales under the said age group has the 
maximum sales transactions of 42%, followed by deposit sales with 33% and the minimum sales transactions of 
brand new with 25%.  
 

 
Figure 3. Graph of Customer in terms of Age 
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In terms of gender, the majority of the customers are male with 1093 (79.61 %) in contrast to a female with 280 
(20.39 %) as shown in Figure 4. 
 

 
Figure 4.  Graph of Customers in terms of Gender 

 
Figure 5 shows the average sales transactions in terms of area. The graph is clear that majority of sales 
transactions are coming from area 1 from customers residing in Pangasinan whose sales type is brand new and 
cash, while the fewer customers are from area 2 who resides in Tarlac and the majority of sales transactions are 
deposited and repossessed sales. 
 

 
Figure 5. Average Sales of Customers in terms of Area 1 from Pangasinan and Area 2 from Tarlac 

 

4.2 Sales Profit Analysis 
The researcher employed the classification techniques in order to identify the sales profit analysis. Under the 
classification/clustering analysis, all sales transactions are analyzed through frequency count. The frequency is 
based on different sales transactions such as sales type, payment term, sales on cash on delivery, and markup 
sales type. 
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Figure 6 presents the sales analysis in payment mode base on the payment type namely regular, assume, promo, 
cash in term and repo sales. The graph is clear that majority of the sales transaction in payment mode is 36 
months which is regular, therefore the longer payment mode the highest sales profit.   
  

 
Figure 6. Sales of Customer in terms of Payment Mode 

 
Figure 7 shows the graph of sales transactions on cash on delivery (COD). The graph is indicative that deposit 
sales wereon cash on delivery basis, followed by brand new and the fewer sales type is repossessed sales. The 
sales transactions are more on cash on delivery whichis more advantageous to the company. The higher the 
sales, the greater is the profit.    
 

 
Figure 7. Sales of Cash on Delivery (COD) 
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Figure 8 shows the markup sales type. The graph revealed that the volume of markup sales transaction is coming 
from the brand new and no markup from the depo and repo sales. Markup is only given to the customer of the 
brand new for mc model.   

 
Figure 8. Markup Sales Type 

 
Figure 9 presents the agent sales type of sales transactions. The graph is an indicative majority of agent sales 
type customers belong to repo sales. While repossessed is lesser price because the customer who purchased will 
get a short mode of payment. 
 

 
Figure 9.  Agent Sales Type 

 
4.3. Sales trend within five (5) Time series 
Techniques Validation. To validate the sales trend 
and frequency of sales transactions occurred in the 
definite period from 2013 to 2017, the researcher 
used the Time Series Techniques to sales transactions 
fast moving MC model from May 1, 2010 to April 

30, 2017, among walk-in customer, customer agent, 
display center and freelance agent. 
 
Figure 10 presents the top fast moving MC models 
purchased from May 1, 2010 to April 30, 2017. The 
graph is indicative that majority of saleable MC 
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models in the year seemed 2011 to 2017. The saleable 
MC model type namely MotoposhPinoy 125, 
MotoposhPinoy 155, MotoposhBida 110 and 

Motoposh Typhoon 150 almost maintained the sales 
transactions from the years said.  
 

 
Figure 10. Time Series Sales trend MC Model within five (5) years 

 
CONCLUSION 
 
Based on the findings, the following conclusions 
were drawn: 
The profile of customers has been useful in terms of 
age, gender, and address using customer classification 
techniques;providing vibrant visualizations among 
walk-in customer, customer agent, display center and 
freelance agent. 
The utilization of data mining software is an effective 
tool to execute classification/clustering techniques 
and identify the sales profit analysis. Under the 
classification or clustering analysis, all sales 
transactions are analyzed through frequency count. 
The frequency is based on different sales transactions 
such as sales type, payment term, sales on cash on 
delivery, and markup sales type.  
The researchers found that time series techniques that 
most fast moving MC models purchased from May 1, 
2010 to April 30, 2018, among walk-in customer, 
customer agent, display center and freelance agent. 
The saleable MC model type namely MotoposhPinoy 
125, MotoposhPinoy 155, MotoposhBida 110 and 
Motoposh Typhoon 150 almost maintained the sales 
transactions from the years said. 
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