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SURVEY ON MARKET BASKET ANALYSIS USING DATA MINING
AND DEEP LEARNING TECHNIQUES
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ABSTRACT

Market Basket Analysis (MBA) helps to scrutinize the
purchase / sale frequency and pattern, trend of the business,
market potential and also ascertain the association between
products in the customer’s purchase. Different kind of rule
mining algorithms is used to determine the
purchasefrequency,purchasepatternfortheproductsandforec
astingthesaleofproductsinthebusiness..MBA is a one kind of
data mining technique and allows to generate the rules to
extract the hidden knowledge from the large data sets like
peoples purchase frequency data set. Most of the works
areutilized Apriori and FP-Growth algorithms. In recent
times, some researchers’ utilised neural networkbased deep
learning algorithms to perform MBA. Data Mining based
MBA helps to identify the purchasing behaviour and pattern
of'the customer and assist to increase the sale and provide the
bettercustomerservice. MBAalsousedinstrategicmanagemen
t,entrepreneurialmanagementandorganizationbehaviour. Thi
ssurveypaperdealswithvariousruleminingalgorithmsanddee
plearning algorithms used in MBA by the researchers and

summarize the existing works performed in MBA.
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1. INTRODUCTION
Market basket analysis using data mining and deep
learning techniques finds what are the product combinations
are purchased together and examine the association between
the customer s and products buying behaviour with

stock,offers and discounts, displays, advertisements,
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branding, demand and supply. Retail outlets / shopping malls
/ departmental stores/ entertainment places have huge
number of customer base due to the more products under one
roof and distribute or sell the product in every day. MBA
based systems required to analyse and conclude the
customer’s purchase patterns and frequently purchased
products together. It will help to increase the profitability of
the business with more customer satisfaction.

MBA is classified into three types based on the data utilized
such as predictive, descriptive and differential
MBA.Classification and Regression models are utilized in
predictive model to determine cross selling like buying
additional warranty after purchasing high range smart

phones.

Statistics based techniques are employed in descriptive MBA
to find out the association between products.Differential
MBAemploys purchase frequency of the customer between
the specific duration and analyse the customer behaviour.

Discovery of association between the products based on

association rules plays vital role in MBA based on consumers

purchase history. For an example,an association rule is R1=>

R2,where R1 is the predecessor and R2 as the subsequent. R1
and R2 are the product set and it represents, productR2may
purchase the consumer who are purchased Rlin the
probability of confidence percentage. This rule allows to
conclude“75% of the peoples who purchase the Masks also
purchase Sanitizer”. It helps to getting response the queries
like*“Whatis sold with Face wash ? or What is sold with

Basmathi Rice? or verify the dependency of two

products.
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Figure.1.Market Basket Analysis

The figure (1) describes the general process of MBA and
example for activities based on the rule mining. Identifying
consumer’s purchase frequency and pattern is more vital part
of the store management. It helps to understand about
consumer behaviour and factors considered while purchase
time to the management to perform the sales promotional
activity, stock maintenance and display arrangements. MBA
helps to identify the most / less frequent items purchased
together, fast / slow moving items, consumer’s attitude and
behaviour while shopping, and how to arrange the items
based on category and purchase pattern. It helps to enhance
the sale of multiple products on same time and make it easy to
select the products by the customers. In MBA, Association
Rule (AR) mining helps to generate rules from the sales
details data set based on good support and confidence values.
It determines the best rules for MBA. This survey paper deals
with various data mining and machine learning algorithms

and techniques used by the researchers for MBA.

II. LITERATURE SURVEY
MCChenetal.,[1]integrates the demography and
customer behaviour variables with products and
food marttransaction database to find the changes

incustomer behaviour.ARwith

Apriori algorithm utilized with 20% confidence and
minimum support. 111 rules are generated first period and 78

rules are generated in second period.

Ertek and Demririz[2] utilized AR with Apriori for

generating visualization framework forsuper market data
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set and finds the decision making in retailing and relationship
between the products and suggestion. This work generated

27rules with2%supportand20% confidence.

MaryamNafari, JamalShahrabi[3] utlized AR with
Apriori TdM1 deep learning model in the 4 months retail
(supermarket) data set and find the frequentitem sets
withO.lsupportandconfidence.It helps to product

arrangement in shelf with price consideration.

Mutlu YA [4] worked on cloth and accessory data set
using apriori algorithm on both in-category and cross
categories of product. The association rules and cross
categories of product. The AR (8best rules using deep
learning) visualized using webgraphics to see relation ship

among items.

Zulfikar et al [5] applied MBA to find frequent products
using Apriori algorithm at eight clusters of XMART retail
company at Indonesia. Generated 10 rules with 12% support
and 60%confidence for over 150000 records from 8§ clusters

of stores.

AbusidaandGultepe[6]designedbusinessstrageyonorde
randpurchasedatasetofelecricity company applying apriori
algorithm. The association rules generated at high
confidencevalueof100%showing frequent demand spare

parts.

YNI Sari [7] analysed sales data set of restaurent to mine
customer intents at minimum supportand 50% confidence.
Aenergetic application developed to observe customer

purchase patterns within specific time.

Sutisnawatiet al [8] mined relationship between the
dining place items and finds AR for frequently and rarely

purchased items at minimum confidence 65%.
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Ariestya et al[9] analysed small grocery store data set
applying AR algorithms FPGrowthand Apriori. The
experiment shows that FP growth produced more rules than

Apriori at minimum support 45% and confidence 60%

Anggraenietal[10]analyzed sales data set of
electronicstore to find most frequently purchased data set of
electronic store to find most frequently purchased item by
customer.The association rules extracted at minimum item
by customer. The association rules extracted at 9% minimum

support and 40% confidence 40%.

Motobobo [11], Has[12] and courage[13] proposed
hybrid model with AR and ANN for rule generation to mine

unique customer behaviour.

Motobobo [11] proposed the model for real time data
set. 10 rules are generated using AR with 83% accuracy and
70% of confidence and min. support. 10 rules are generated

using ANN with accuracy of 67%.

Has[12] also proposed the same model and generated 9
best rules with above 50% confidence and most buying
customer profiles are classified using ANN with 98.733%

accuracy.

Courage[13] also proposed AR-ANN model for
centralized and also distributed enterprise with 83% of
accuracy in real and 100% accuracy in public data set. The
data passed to AR to generate output values of confidence
and support. ANN utilized these values as input with

weightsandits sum.

Wangetal.,[14] suggested Classification association
rule mining (CARM) with rule weighting technique. It
constructs an association rule mining based classifier. This
rule weighting andordering technique helps to select the

particular rules and supports confidence. The simulation
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results indicates that the rule weighting and ordering

techniques yields high accuracy than classification rule

mining approach.
Author TechniqueUsed Result Improvement
forMBA
MCChen[1] ARwithApriori Developed online system to Result visualization
mine customer patterns in and large real data
different time.111and 78 rules are | setutilized
generated with min support
and 20% of confidence
Ertek&Demriz | ARwithApriori Simulated framework Integrates the association
[2] forrealsuper_market data set with | mining and visualization
nearly88000 transactions for model
nearly 1600 items with 3 Dexploration for
Generated 27 rules with AR
2% support & 20% confidence
Maryam AR with Utilized 4 months Deep Learning
N,Jamal AprioriTdM1 retail (supermarket) data set and model helps to
S[3] Finds the frequentitem sets product arrangement
with 0.1 support and confident in shelf
MutluYA[4] Apriori From 1 year cloth sales data set, Deeplearning
8 best rules are extracted with 0.05 | model sutilized to
support and 50% confidence define AR rules clearly
WB Apriori Generated 10 rules with CRISP_DM
Zulfikar[5] 12% support and 60% standard followed on
confidence real XMART data set
forover 150000 records from 8
clusters of stores
Abusida[6] Apriori Generated 10 best rules Results are
with100% confidence for simulated with scatter
electricity company data set plot for support and
confidance values and
also
visualized10 AR
YNISari[7] Apriori Restaurant sales data set AR simulation
utilisedand finds the association with clear results for
between season and food effects of seasonal x
confidence yson foods
Sutisnawati Apriori and Smallest and Largest Season and
etal [8] FPGrowth frequency item based data set holidays effect on sale
utilised to generate AR with 65% | of foodsare analysed
to generate AR with 65%
Ariestya et FP Growth FP Growth with 45% support Utilized larger data
al[9] andApriori and 60%confidence for 5 rules set with proper dimension
and Apriori with same support and
confidence for 3 rules
Anggraeni FP Growth 10 rules are generated with9% Performance of two
etal[10] andApriori support and 40% confidence in algo. compared in
lyear electronic sales data large data set
Matobobo[11] [ ARwithANN AR identifies patterns in Applied in small data
centpercent accuracy and set with simulated results
ANN identifies 75% accuracy
Has[12] ARwithANN 9 best rules are generated Integrated AR with
with 98.73%accuracy DLfor seasonal and time
stamp effects
Courage[13] ARwithANN In real data setAR finds 9 Time is used to find
patterns and ANN the patterns in AR &
identifies 5 patterns with 83% ANN
accuracy
Wang et Classification Accuracy of classification Over lapping problem
al.,[14] association with good support and
rule mining confidence values.
(CARM) with
rule weighting
technique
III. METHODOLOGY

This paper identified various articles related to MBA
published in between 2000 to 2020. It aims to give a review
on MBA using AR and DL methods. Most of the works
handles identifying product patterns and product
recommendation system. Most of the works handles low

dimensional data only. When utilizing high dimensional
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large purchase or sales transaction data sets, dimensional

reduction is needed.

CONCLUSION

Application of DM and ML techniques in MBA is an
emerging trend in retail. The existing research works reveals
that the Market basket analysis and finding the associations
using rule generation plays vital role in commerce. However
there are various problems occur in the existing association
rules mining systems. Business ontology is one of the vital
factors for Market basket analysis. Association rule
generation for mining is based on the extracted most
occurrence and recentitem sets from the huge data sets. The
current traditional techniques cant provide the solution for all
circumstances. The limitations are identified as need of

dimension reduction methods and over fitting problems.
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