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Abstract

Customer behavior analytics have implemented in many systems, though still it’s a developing and unexplored market has
greater potential for better advancements. One of the major challenges for knowledge discovery and data mining systems stands
in developing their data analysis capability to discover out of the ordinary models in the data. Now-a-days data mining became
more important due to the arrival of powerful data collection and storage tools. In this paper, a Map Reduce implementation of
statistical classifier, C4.5 algorithm has to be proposed. The problem addressed in this paper is Big data processing is complex
using traditional database management tools. The objective of this paper is To reduce the average time spend by the customer in
supermarket. To analysis customer behavior which helps to turn big data into big value by allowing to predict the buyer behavior
to improve their sales. The proposed system is to implementation of C4.5 algorithm using Mapreduce framework.
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I. INTRODUCTION

Customer analytics helps to turn big data into big value by allowing the organizations to predict the buyer behavior thereby
improving their sales, market optimization, inventory planning, fraud detection and many more applications. A wide range of
approaches are available and can be implemented but the one that stands out is the use of decision trees for the purpose of
classification that can be efficiently used in customer analytics. To handle various types of data, a variety of decision tree
algorithms have been developed over a phase of time with enhancement in performance and ability. One of the well-known
decision tree algorithm is C4.5 is C4.5, an extension of basic ID3 decision tree algorithm. Customer analytic is incomplete
without visualization of the data. In addition to classification of data using decision trees it is also important to visualize the data
so that organizations get a visual aspect of the data in order to understand the variations in customer patterns. C4.5 is an
algorithm used to generate a decision tree. The decision trees generated by C4.5 can be used for classification, and for this reason
C4.5 is often referred to as a statistical classifier. C4.5algorithm can easily handle missing values. As missing attribute values are
not utilized in gain calculations by C4.5. In this paper we are going to collect data of supermarket and store it in a database and
by using the collected data the interest of the customer are predicted by using C4.5 algorithm

Il. LITERATURE SURVEY

In the paper Customer behavior analysis using big data analytics by khade, they used decision tree algorithm to predict the
customer behavior and to analysis the pattern their aim is to implement the customer data visualization using data driven
documents which will help to build customer behavior customized graph. Their future plan is to collect the data and make it in
cloud hadoop mapreduce framework. In the paper prediction of churn behavior of bank customers using data mining tools by
devi prasad have addressed the problem purchasing behavior of customer is predicted using the technique classification tree
model C5.0. In the paper Enhancing consumer behavior analysis by data mining techniques by Nan-chenhsieh addressed the
problem of customer behavior analysis by using the decision tree. In the paper Analysis and predictions on students behavior
using decision trees by vasile predicts the students choice in continuing their education with the post of university studies by
using the technique decision tree data mining algorithm C4.5. In the customer behavior analytics and data mining paper by
victor the problem addressed is to determine and identify future customers and their behavior by using the apriori algorithm. In
the RFID enabled smart billing system by vanitha to reduce the average time a customer spends ata a supermarket by using the
technigue KNN algorithm. In the customer behavior model using the data mining by milan patel is to predict customer behavior
by using the decision tree. In the paper customer relationship management based on decision tree induction by govindu to
address the customer classification and prediction.

A. Venn Diagram- Used to Discover Hidden Relationships of the data

It will used to combine multiple segments to locate connections, differences and their relationship. It search for customers who
have bought different categories of products and easily to identify cross-selling opportunities.
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#. Data Profiling—Used to Identify Customer Attributes in dataset

Select records from your data tree and generate customer profiles that indicate common features and behaviors. Use customer
profiles to inform effective sales and marketing strategy.

. Forecasting — Instance Sequence Analysis

Forecasting enables you to adapt to changes, trends and seasonal patterns. You can accurately predict monthly sales volume or
anticipate to the number of orders expected in any given month.

£2. Mapping — To Map same type of items

Mapping uses color-coding to indicate customer behavior as it changes across geographic regions. A map divided into polygons
that represent geographic regions shows you where your churners are concentrated or where specific products sell the most.

E. Association Rules — It will generate set of rules

This technique is used to find the relationship or similarity patterns across data and generates a set of rules. It automatically
selects the rules that are most useful to key business insights: What products do customers purchase simultaneously and when?
Which customers are not buying and why? What new cross-selling opportunities exist?

F. Decision Tree — Categorize and Predict Customer Behavior

Decision tree technique is one of the most popular methods for classification in various data mining applications and helps for
the process of decision making. Classification helps you to do things like select the right products to suggest to particular
customers and predict potential churn. Mostly decision tree algorithms include ID3, C4.5 and CART.

Abbreviations and Acronym

1) KNN- K-Nearest Neighbor algorithm

I11. RELATED TECHNOLOGIES

A. Apache Hadoop

Apache Hadoop is an open source software framework. Hadoop consists of two main components: a distributed processing
framework named MapReduce and a distributed file system known as the Hadoop distributed file system, or HDFS. One of the
most important reason for using this framework in this project is to process a large amount of data and do its analysis which is
not possible with other system. The storage is provided by HDFS and the analysis is done by MapReduce. For Mapreduce and
distributed file system are best when worked in hadoop platform, the other subprojects provide corresponding services, or build
on the core to provide high-level abstractions.

#. Hadoop Distributed File System

The Hadoop Distributed File System (HDFS) is used for storage. In short, HDFS provides a distributed architecture for
extremely large scale storage, which can easily be extended by scaling out. When a file is stored in HDFS, the file is separated
into uniformed size blocks. The size of block can be customized or the predefined one can be used. In this project, the customer
dataset are stored in the HDFS. The dataset contains a lot of customer records with respect to their interest and purchases made
by them. Also, the output file containing decision rules is written into HDFS for recommendation.

. Map Reduce Model

MapReduce is a programming model for processing and generating large data sets with a parallel, distributed algorithm on a
cluster. MapReduce works by breaking the processing into two phases: the map phase and the Reduce phase. Every phase has
key-value pairs as input and output, the types of which may be chosen by the programmer. The programmer also specifies two
functions: the Map function and the Reduce function. The input to our map phase is the raw data of customers. We choose a text
input format that gives us each line in the dataset as a text value. The key is the offset of the beginning of the line from the
beginning of the file. The output from the map function is processed by the MapReduce framework before being sent to the
reduce function. This processing sorts and groups the key-value pairs by key.

IV. METHODOLOGY

The flow of the system is as follows:

1) Customer dataset will be loaded from the HDFS as input for the algorithm.
2) Invoke the instance of C4.5 class.

3) Using the MapReduce framework of Hadoop.
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4) Reduce function counts number of occurrences of combination of (index and its value and class Label) and prints count
against it.

5) Calculate entropy, information gain and gain ratio of attributes.

6) Process the input dataset from HDFS according to the defined algorithm of C4.5

7) in MapReduce framework.

8) Generate the rules and store it in HDFS.

9) Provide Recommendation according to their interest.

A. Equations

Let C denote the number of classes. In this case, there are two classes in which the records will be classified into. The classes are
yes and no. The p(S, j) is the proportion of instances in S that are assigned to jth class. Therefore, the entropy of attribute S is
calculated as:

Entropy(S) = -2 j=1c p(S,j) *log p(S,j) Entropy is calculated for each record of a particular attribute.

Accordingly the information gain by a training dataset T is defined as:

Gain(S,T)= Entropy(S)- X vEvalues(Ts)|T(s,y)/T(s)* log p(S,j) where Values (TS) is the set of values of S in T, Ts is the subset
of T induced by S, and TS ,v is the subset of T in which attribute S has a value of v.

V. PROPOSED WORK

MapReduce is a promising parallel and scalable programming model for data-intensive applications and scientific analysis.
A MapReduce program expresses a large distributed computation as a sequence of parallel operations on datasets of
key/value pairs. The two phases of MapReduce algorithm are, the Map and Reduce phases. The Map phase splits the input
data into a large number of fragments, which are evenly distributed to Map tasks across the nodes of a cluster to process.
Every Map task takes place in a key-value pair and then generates a set of intermediate key-value pairs. After the
MapReduce runtime system groups and sorts all the intermediate values associated with the same intermediate key, the
runtime system delivers the intermediate values to Reduce tasks. Each Reduce task takes in all intermediate pairs associated
with a particular key and emits a final set of key value pairs. Both input pairs of Map and the output pairs of Reduce are
managed by an underlying distributed file system. MapReduce greatly improves program ability by offering automatic data
management, highly scalable, and transparent fault tolerant processing. Also, MapReduce is running on clusters of cheap
commodity servers an increasingly attractive alternative to expensive computing platforms. Hadoop one of the most popular
MapReduce implementations is running on clusters where Hadoop distributed file system (HDFS) stores data to provide
high aggregate 1/0 bandwidth. At the heart of HDFS is a single Name Node a master server that manages the file system
namespace and regulates access to files.

Customer analytics helps to turn big data into big value by allowing the organizations to predict the buyer behavior
thereby improving their sales, market optimization, inventory planning, fraud detection and many more applications. A wide
range of approaches are available and can be implemented but the one that stands out is the use of decision trees for the
purpose of classification that can be efficiently used in consumer analytics. A variety of decision tree algorithms have been
developed over a phase of time with enhancement in performance and ability. One of the well-known decision tree
algorithm is C4.5 is C4.5, an extension of basic ID3 decision tree algorithm. Customer analytic is incomplete without
visualization of the data. In addition to classification of data using decision trees it is also important to visualize the data so
that organizations get a visual aspect of the data in order to understand the variations in customer patterns.

Customer
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Fig. 4.1: System Architecture
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V1. PERFORMANCE EVALUATION
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The above graph shows that the rate of accuracy will be twice the rate of prediction. The performance of the prediction and
accuracy in this paper is higher than the previous experiments. In previous experiments the prediction and the accuracy rate will
be in equal rate. but by using the C4.5 algorithm the predicted data will help to get higher accuracy than the previous. In this
experiment by using lower rate of prediction we can get most accurate values, that is by using the lower prediction rate we can
recommend items of the customers interest by using the higher accuracy.

VI1I.CONCLUSION

This paper defines the proposed system for distributed implementation of C4.5 algorithm using Mapreduce framework along
with the customer data. The raise in the development of cloud computing and big data, traditional decision tree algorithms cannot
fit any more and hence we introduced the mapreduce implementation of C4.5 decision tree algorithm. In future work the data from
the supermarket can be collected by using the RFID device and read using the tag, while purchasing the product the reader will
automatically read the rate and the quantity of the items and display it in the screen automatically. The data will automatically
write in the database. by using the data collected the prediction is done by using C4.5 algorithm and the required item for the
customer of their interest will be recommended for the customer.
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