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Abstract:- In this paper, we present Brand Switching
Analysis using Data Analytics to derive various patterns
of consumers’ actions within a retail store. The paper
demonstrates multiple steps involved in conducting this
analysis — Data Cleansing, Data Visualization, Data
Segregation, and Data Representation, using various
technologies. The patterns and the inferences
established from the research can be harnessed by the
brands and retail stores for outlining their marketing
strategy and targeting their potential customers.
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I INTRODUCTION

In our world, more and more brands and products are
launched every day. Many retail stores observe the attrition
of customers, and the reasons could be numerous — for
example - increased choices and new brand launches in
competition, better marketing promotions offered by the
competitors, change in the placement of brand in a store
display. These phenomena where a customer moves from
purchasing from one brand of a product to buying a
different brand of the same product is known as Brand
Switching.

Retailers have huge data collected over a period of
time, which can be used to learn about the customer’s
purchasing habits. Data Mining (turning raw data into
useful information) and Data Analytics (analyzing raw data
to make conclusions about that information) can be
effectively used to analyze a large amount of business data
and look for patterns in large batches of data. Through this
process, businesses can learn more about their customers to
develop more effective marketing strategies, increase sales,
and decrease costs.

A retail store must predict it's customers' switching
behaviors to sustain and retain its loyal customers. The
Brand Switching Analysis can help brands to strategies
their marketing to retain and attract potential customers,
and enhance sales.
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Our goal in this paper is to process the available data*
into a meaningful format and conduct Brand Switching
Analysis on the processed data to derive patterns of
customer purchasing and *Data was downloaded from
Kaggle switching behavior for a chosen brand (Paper
Chain) within a retail store.

Further, the paper demonstrates the step by step
process of data mining and analytics and the inferences
derived from it.

The paper also reveals the limitations and the steps
that can be taken in the future to scale the research further.

1. RESEARCH PROCESS AND INFERENCES

The dataset practiced in this study has been
downloaded from Kaggle. The dataset comprises various
information on customers purchasing within a retail store.

» Data Storage
The raw data* was in CSV format. Opensource
technology - HDFS was used to store this data.

» Data Cleansing

The stored data were cleaned to remove all the null
values. The data cleansing was essential to remove the null
values (customer id, invoice numbers, brand id, null
columns) present in the columns for accurate results.

» Data Wrangling

The dates in the raw dataset were in the string format.
Timestamps and whitespaces were removed from the
column values, and the dataset was converted in usable date
format (YYYY-MM-DD).

Further, for comparison, the data was needed in two
comparable periods. Example — YoY, Quarterly, Monthly,
Event vs. Event. In this case, the contrast was made on
YoY.

> Data Segregation
Segregation of data in two usable chunks - 2011 vs
2010. (refer Figure 1 and Figure 2).

The process of Data Cleansing, Wrangling and
Segreagtion was done in Hive using HQL.
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from previous_year data sales limit

>
<1 i
bill_date invoice_no customerid stockcode description sales
m
1 2010-12-01 536365 17850 21730 GLASS STAR FROSTED T-LIGHT HOLDER 255
2 2010-12:01 536365 17850 22752 SET 7 BABUSHKA NESTING BOXES 15.300000190734863
3 2010-12:01 536365 17850 71053 WHITE METAL LANTERN 20.340000152587891
4 20101201 536365 17850 84029E RED WOOLLY HOTTIE WHITE HEART. 20.340000152587891
5 2010:12:01 536365 17850 84029G KNITTED UNION FLAG HOT WATER BOTTLE 20.340000152587891
6  2010-12:01 536365 17850 844068 CREAM CUPID HEARTS COAT HANGER 2
) 2010-12-01 536365 17850 85123A WHITE HANGING HEART T-LIGHT HOLDER 15.300000190734863
Fig 1:- Data of 2010 (after Data Cleansing, Wrangling and Segregation)
3 Hive Add aname...  Add a description -0 1 =
B 5

1| select billdate as Bill Date,invoiceno as Invoice No,customerid,stockcode,description,sales from

Results (20)

bill_date invoice_no customerid stockcode
m
1 201-07-01 558638 16317 21174
2 2011-07-01 558638 16317 22413
3 2011-07-01 558638 16317 22423
4 20110701 558638 16317 22674
§  2011-07-01 558638 16317 22720
6 2011-07-01 558638 16317 22726
7 20M-07-01 558638 16317 22784

current_year data sales limit

description sales

POTTERING IN THE SHED METAL SIGN 24,959999084472656

METAL SIGN TAKE IT OR LEAVE IT 17.700000762939453

REGENCY CAKESTAND 3 TIER 255

FRENCH TOILET SIGN BLUE METAL 15

SET OF 3 CAKE TINS PANTRY DESIGN 14.850000381469727
ALARM CLOCK BAKELIKE GREEN 15

LANTERN CREAM GAZEBO 14.850000381469727

Fig 2:- Data of 2011 (after Data Cleansing, Wrangling and Segregation)

» Data Analysis and Comparison

Data were further processed to get it into a format that
can be used by Data Visualization tools for meaningful
representations. A comparison of the Data was conducted
between the two periods (2010 vs. 2011) to analyze the
consumers in chunks - retained consumers, lost consumers,
and new customers.
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A connection was established with the Business
Intelligence tool, and

Data Representation was done using Bar Charts to
display consumer segregation of the chosen brand.

Further, An analysis was done on the brand Paper
Chain (refer Figure 3). A significant switching between

brands was observed between 2010 vs. 2011.
Chapter 1
¥ Analyzed Brand (1 of 3810)
‘ paper chain|

Customer PAPER CHAIN KIT 50'S CHRISTMAS

Seggregation

PAPER CHAIN KIT EMPIRE
B Lost Customer

PAPER CHAIN KIT LONDON
B New customer -

RetaiFad CuEtsiar PAPERICHAIN KIT RETROSPOT

PAPER CHAIN KIT SKULLS

Retained customer

PAPER CHAIN KIT VINTAGE CHRISTMAS

Fig 3:- Data Analysis conducted for Lost, New, and retained customers using the filter selection of the brand.
In this Bar Graph, the Customer movement pattern between 2010 vs. 2011 is shown in context to the paper chain brand.
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» Data Representation and Analysis

The Data represented in Grid and Table formats (refer
Figure 4 and 5) can further help analysts to spring various
meaningful patterns. The below representations (refer
Figure 4 and 5) clearly shows that:

1. The YoY Sales decreased in 2011 as compared to 2010
when examined in context to the lost and new
customers.

2. The YoY Sales in the case of retained customers has
increased in 2011 vs. 2010.

3. Overall, YoY Sales has marginally increased in 2011
due to the retained customers.

4., The number of lost customers is more than new
customers in 2011.

Sales YoY
Customer Seggregation Sales 2011 Sales 2010
Lost Customer 3852
New customer 3578
Retained customer 499 4322

Fig 4:- Sales YoY — Lost, new and retained customers (for
Paper chain brand)

The Analysis depicts that the brand should focus on
retaining its lost customers to enhance sales.

Similarly, the Grid Analysis (refer Figure 5) for a
particular brand shows how the brand (Paper Chain Kit
Retrospot, in this context) is Performing within the retail.
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Grid Analysis
BrandID Analyzed Brand C Seggreg: C Count
22083 PAPER CHAIN KIT RETROSPOT New customer 129
Lost Customer 122
Retained customer a3

Fig 5:- Grid Analysis corresponding to a Brand. In this
context the brand is Paper Chain

As a retail brand owner, the curiosity lies in knowing
where the customers are going to - a different store or - a
distinct brand within the store. Similarly, for the new
customers, the retailer is curious about where the customers
are coming from and why.

The further study was conducted on the processed
data to analyze the customer switching in detail, and Heat
Maps (Figure 6, Figure 7) were used for Data Analysis and
Representation.

The lost consumers were picked, and information on
where the lost customers were buying in 2010 was derived
using the Heap Map Analysis (refer Figure 6)

Similarly, Heat Map Analysis was conducted for new
customers (refer Figure 7). The size of the Heat Map boxes
for each brand is based on the number of consumers lost
and gained, respectively. Besides, using the filter on the
right side, various sample sizes can be compared to see the
Heat Map.

The Heat Map Analysis conducted provides various
information such as — where the consumer was previously
buying, which brand they have switched to, etc.

Lost Consumer Analysis

PAPER CHAIN KIT RETROSPOT

PAPER CHAIN KIT REGENCY CAKESTAND | SET OF 6 SPICE TINS.
EMPIRE. TER PANTRY DESIGN
2 . "

12 2 »

PAPER CHAIN KIT
SPOT

PAPER CHAIN KIT EMPIRE
E]
122

PICNIC BASKET WICKER
SMALL

16
12

COLOURED LACE PAPER BUNTING WHITE
LAcE

SET OF 3 CAKE TINS RED RETROSPOT OVEN GLOVE
U

PANTRY DESIGN

n

122
STRAWBERRY PICNIC

RED RETROSPOT
3 SHOPPER BAG
2 1

12

SET OF 20 KIDS COOKIE CUTTERS.

12
122
- ROSE COTTAGE KEEPSAKE BOX

POTTING SHED TEAMUG

EASTER CRAFT 4 CHICKS - e
" ASSORTED COLOURBIRD | SET OF 3 NOTEBOOKS IN PARCEL
122 ORNAMENT
PAPER BUNTING
BASKET
14
ROBOT BIRTHOAY CARD
PAPER NAPKINS.

Jars S R
RETROSPOT PARTY BAG + STICKER
ser

SET/10 RED POLXADOT
PARTY CANDLES.
o  RED RETROSPOT TRADITIONAL
12 L
DOUBLE
BAG

SET3SONG Switched To Brand
BIRD PAPER
12 PENCILS SMALL TUBE RED RETROSPOT

EGGS
ASSORTED W 3 PIECE SPACEBOY COOKIE CUTTER SET
12

= B ALARM CLOCK BAKELIKE ORANGE

W ASSORTED COLOUR BIRD ORNAMENT
BAKING MOULD EASTER EGG MILK CHOC
B BAKING MOULD HEART WHITE CHOCOLATY

et W BLUE POLKADOT CUP
10 BLUE POLKADOT PLATE
Az I CLASSIC METAL BIROCAGE PLANT HOLDER
B CREAM FELT EASTER £GG BASKET
B CREAM SWEETHEART MINI CHEST
W DOLLY GIRL CHILDRENS EGG CUP
W DOORMAT HEARTS
— DODRMAT NEW ENGLAND
8 DOORMAT UNION FAG
B EASTER CRAFT 4 CHICKS
EASTER TIN CHICKS PINK DAISY
B ENAMEL FLOWER JUG CREAN
FELTCRAFT 6 FLOWER FRIENDS.
B GARLAND WOODEN HAPPY EASTER
B HEART OF WICKER SMALL
W HERB MARKER BASIL
W HERB MARKER CHIVES
B HERB MARKER THYME
W HOMEMADE JAM SCENTED CANDLES
IVORY GUANT GARDEN THERMOMETER

Fig 6:- Heat Map representing the Lost Consumer Analysis (sample brand — 50) ; The data in the white box showcases the
consumer who switched from one brand to the other
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New Consumers Analysis

PAPER CHAIN KIT RETROSPOT

BOX OF 6 MINI

VINTAGE
CRACKERS.

129
PAPER CHAIN KIT
RETROSPOT

PAPER CHAIN KIT 505

CHRISTMAS

50

CHRISTMAS CRAFT LITTLE
FRIENDS

F:)

129

129

SET OF 60 PANTRY DESIGN.
ux( CASES

ROLL wur VINTAGE
mms
us
mm»u

lUNCN BAG PAISLEY PARK

SET OF 12 FAIRY CAKE

2
129

SET 6 SCHOOL MILK BOTTLES IN CRATE
BAKING CASES
60 CAKE CASES VINTAGE ADVENT CALENDAR 5 GIFT ur.s
::9 CHRISTMAS mncmw SACK

LARGE WHITE HEART OF WICKER

SMALL WHITE HEART OF WICKER

Previous Brands

W PAPER CHAIN KIT 50° CHRISTMAS

W PAPER CHAIN KIT VINTAGE CHRISTMAS.
HOT WATER BOTTLE KEEP CALM

W VINTAGE CHRISTMAS BUNTING

B JUMBO BAG 50'S CHRISTMAS

W LOVE HOT WATER BOTTLE

B HAND WARMER RED LOVE HEART

B SET OF 20 VINTAGE CHRISTMAS NAPKINS

B GIANT 50'S CHRISTMAS CRACKER
VINTAGE CHRISTMAS STOCKING

W BOX OF 6 MINI 50'S CRACKERS

W BISCUIT TIN VINTAGE CHRISTMAS.

W JUMBO BAG PAISLEY PARK

B JUMBO BAG VINTAGE CHRISTMAS

W SET OF 6 TEA TIME BAKING CASES

VINTAGE DOILY JUMBO BAG RED
W BOX OF 6 MINI VINTAGE CRACKERS
WHITE WICKER STAR HOT WATER BOTTLE TEA AND SYMPATHY
W SET OF 12 FAIRY CAKE BAKING CASES
WOODEN STAR CHRISTMAS SCANDINAVIAN
W FELTCRAFT CHRISTMAS FAIRY
B VINTAGE DOILY TRAVEL SEWING KIT
W CHRISTMAS CRAFT LITTLE FRIENDS.
W SET OF 3 REGENCY CAKE TINS
SET OF 6 RIZBONS VINTAGE CHRISTMAS

B — - —-— W 60 CAKE CASES VINTAGE CHRISTMAS
B ROLL WRAP VINTAGE CHRISTMAS
BOX OF 6 CHRISTMAS CAKE DECORATIONS B SET OF 12 MIN| LOAF BAKING CASES
W SET OF 60 PANTRY DESIGN CAKE CASES

Max 59

Fig 7:- Heat Map representing the New Consumer AnaIyS|s (sample brand — 50) ; The data in the white box showcases the
consumer who switched from the other brand to the paper chain kit retrospot

I1l.  TOOLS USED FOR DATA ANALYSIS

Hadoop Distributed File System — HDFS, The
Hadoop Distributed File System (HDFS) is the primary
data storage system used by Hadoop applications. It
employs a NameNode and DataNode architecture to
implement a distributed file system that provides high-
performance access to data across highly scalable Hadoop
clusters.

HDFS is a key part of the many Hadoop ecosystem
technologies, as it provides a reliable means for managing
pools ofbig dataand supporting related big data
analytics applications.

For this research paper we worked on Cloudera
distribution on a Virtual Box.

HIVE is an open-source data warehousing solution
built on top of Hadoop. Hive supports queries expressed in
a SQL-like declarative  language - HiveQL, which are
compiled into map-reduce jobs that are executed using
Hadoop. In addition, HiveQL enables users to plug in
custom map-reduce scripts into queries.

The language includes a type system with support for
tables containing primitive types, collections like arrays
and maps, and nested compositions of the same.

Tableau is business intelligence software that helps
people visualize and understand their data.

In this paper, bar graphs, heat maps were created
using Tableau. Heat maps are a visualization where marks
on a chart are represented as colors. As the marks “heat up”
due their higher values or density of records, a more intense
color is displayed. These colors can be displayed in a
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matrix / crosstab, which creates a highlight table, but can
also be displayed on a geographical map or even a
customized image — such as a webpage used to show where
users are clicking.

V. LIMITATIONS AND DIRECTIONS FOR THE
FUTURE RESEARCH

This research paper was conducted on the available
dataset, and hence the inference from the Brand Switching
Analysis conducted is purely based on the accuracy of this
data. In addition, the dataset available was only one and a
half years for a retail store. Hence the patterns derived were
based on this period. As the available data was limited,
concluding future predictions couldn't be obtained.

Further, the hierarchal data wasn't available.
Therefore, patterns couldn't be derived to find switching
between the categories within the store.

While this study has explored the lost and new
customers' brand switching behaviors within the store,
future studies could also track the sales generated,
marketing promotions impacts. Moreover, brand switching
patterns can be studied on online platforms.

Moreover, finding an extensive dataset can enhance
the study by conducting a study of hierarchical data to
derive brand switching patterns between categories, which
can support the brand to find the loyal customers to a
particular category. Brands can then do targeted promotions
to enhance sales.

Additionally, other comparisons based on periods,
seasons, events, and festivals can be conducted to predict
trends and support brands' work on their approaches.
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