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Abstract:

In todays world customer segmentation is very important in businesses to improve the
marketstrategies. In ecommerce it is very important to understand the customers and identify potential
customersforthebusiness.Customersegmentationhelptoanalysethecustomers.So,segmentationhelpstogroupt
hecustomers based on their similar characteristics and hence it saves the time and money. With
effectivecustomer segmentation it will give the benefit for the business and profit as well. Previously
varioustechniques were used to perform customer segmentation such as RFM, SVM. This paper focuses to
do thecustomer segmentation in effective way, so that we can get maximum accuracy. We are using a
dataset ofcustomers having attributes like customer ID, gender, age, annual income and spending score. So
by
usingthisdatasetoursystemisgoingtouseKmeansandDBSCANalgorithmsfordoingthecustomersegmentation.
KmeansandDBSCANareveryeffectiveclusteringalgorithms,sothatwiththehelpofthesealgorithmsthesegment
ationwillbedone.Itwillhelpthebusinessandcombinesforimprovingtheirmarketstrategies.
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L. INTRODUTION
In todays world we are more dependent on

forimprovingtheirmarketingstrategyandforbetter

understanding of the customers. So that they
cantargettheircustomers.Everypersonisdifferentfrom

theinternet for various purpose like learning,
shoppingetc. E-commerce is a business which refers
to theprocess of buying and selling of a product
onlineusinginternet.Nowthecustomers prefers
onlineshoppingthangoingtothemarket.Soonlineshop
pinghelpsthemtosavealotoftime. Thecustomer  can
get to see varieties of products online,so they are
able to purchase the things of their
wish.Customersarethemostimportantpartofthebusine
ssinordertoachievethesuccess.Soforanalysingthecust
omersandgroupingthembasedontheir similarities is
called as customer
segmentation.Customersegmentationisveryusefulfor
businesses
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other so that customer segmentation is become
aimportant process. Customer segmentation means
itgroupsthecustomersaccordingtothecommoncharact
eristics between them. By analysing the dataof the
customers businesses are able to identify leastand
most profitable customers and so they can
givetheproductsoftheirdemandandofferbetterservice
sto customers. Customer segmentation helps to
makea loyal relationship between the customers and
thecompanies.Italsohelpsbusinessestoenhancecomp
etitiveness in the competitive world and
helpstoimprovetheirmarketing strategies[1].
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Customer segmentation is useful
techniquefor improving the market strategies. By
effectivelysegmentingtheircustomers,companiescan
improvetheiroverallmarketingeffortsanddrivegreater

customerloyaltyand
satisfaction.Bysegmentingcustomers, companies
can create more targeted

andeffectivemarketingcampaignsthatappealtospecifi
cgroups.Thisreportwilldiscussthedifferenttypes  of
customer segmentation that companies useto better
understand  their  customers and tailor
theirmarketingefforts.

Fig.Customersegmentation
Followingarethevariouscustomersegmentationtypes:
A. DemographicSegmentation
Marketsegmentationisacrucialstrategyinmarketi

ng, and demographic segmentation 1is one
ofthemostcommonlyusedtechniques.Age,occupation
, gender and marital status are
variousdemographicfactors.Forinstance,acosmeticsc
ompanymayusedemographicsegmentationtotarget
women in the age group of 18-35 years whoare
more likely to be interested in beauty products,thus
increasing the effectiveness of their
marketingcampaignsand ultimately boostingsales.

B. GeographicSegmentation

Geographicsegmentationdividescustomersbased
on their location. This type of segmentation isuseful
for companies that have a physical presencein a
specific region or want to tailor their
marketingcampaigns to a particular location. For
example, acoffee shop chain might target customers

in urbanareaswherethereisa highdemand for coffee.
C. BehaviouralSegmentation
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Behaviouralsegmentationdividescustomersbased
on their behaviour, such as purchasing
habits,brandloyalty,andproductusage.Thistypeofseg
mentation is useful for companies that want
tounderstandtheircustomers’preferencesandpurchasi
ng patterns. For example, a company
thatsellspetfoodmighttargetcustomerswhobuypremi
um pet food products, as these customers aremore
likely to be loyal and willing to pay more forhigh-
qualityproducts.

D. PsychographicSegmentation

Psychographicsegmentationdividescustomersacc
ordingtotheirpersonalitytraits,values,andbeliefs.
This  segmentation  helps the companies
thatwanttounderstandtheircustomers’motivationsan
ddesires.

To gain profit and improve market
strategiesofbusinesswearegoingtodevelopacustomer
segmentationsystemwhichwillhelpthebusinesstoiden
tifytargetcustomers.Theyarealsoabletoidentify most
and least profitable customers for thecompany.So, it
will be very helpful.

II. LITERATURESURVEY

Intodaysworldcontinuousgrowthanddevelopment
of e-commerce the customers, productand service to
the customer become very
important.So,customersegmentationtofindthetargetc
ustomers becomes very important. The research
ofthiscustomersegmentationwereconstructedonthree
dimensional customer segmentation, such
ascustomerlifetimevalue,customeractivityandcusto
mer satisfaction [3]. So, that the customer canbe
divided into the different groups correctly. Sowith
the help of it e-commerce website will do

thecustomer segmentation. There are various
machinealgorithms are used for customer
segmentation.

TheclusteringalgorithmssuchasKmeans,agglomerati
veandmeanshifthavebeenimplementedtosegmentthe
customersintodifferentgroups[7].Clusteringisveryeff
ectivefortheimplementationofcustomersegmentation
.Clustering means finding clusters on the
unlabelleddataset.Clusteringisthe technique
whichcomesundertheunsupervised learning.
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In the current era, with the widespread use of e-
commerce websites for shopping, customers
sharetheirvaluableinformationwiththewebsite'sserve
rs. Thisinformationiscrucialinevaluatingthebusiness'
sperformance,andpredictiveanalyticstechniquesarea
ppliedtoanalyzethedataandanticipate future
customer behaviour. The analysisconsiders a variety
of factors, such as the
productspurchasedbythecustomer,thequalityofthepr
oducts, and the price of the items, which are
thenutilizedtomanageinventorylevelsandenhancecus
tomersatisfaction.

Tofacilitatethisanalysis,SupportVectorMachines(
SVMs)areutilized, whichleveragemultidimensional
hyperplanes to classify the data.The SVM technique
was developed based on neuralnetwork principles
and has proven to be a
reliableandaccuratemethodforclassificationtasks.Ad
ditionally,theSVMmodelutilizesasigmoidkernel
function to help identify patterns and
trendswithinthedata.ByemployingSVMtechniques,b

usinesses can better understand customer
behaviorandcanreachtothe  changing  demands
oftheirclientele[6].

In this world full of competition, every

onlinebusiness wants to know their customer’s true
valueandloyaltyusingtheirdata.CustomerSegmentati
onhelpstoincreasecustomersatisfactionandaswellasr
evenueofthebusiness.Forthistaskeverycompanyisest
ablishingCustomerRelationManagement(CRM).
The loyalty of a company's customers isclosely tied
to their past purchasing behaviour. Inorder tobetter
understandandmeasurecustomerloyalty,variouscusto
merlifetimevaluemodelshavebeendevelopedandused
inresearch.Onesuchmodel is RFM, is stands for
Recency, Frequency,and Monetary value. This
model is used to analyzecustomer behaviour based

on the recency of
theirpurchases,frequencyoftheirpurchases,andmonet
aryvalueoftheir

purchases.ByusingtheRFMmodel,companiescangai
ninsightsintowhichcustomers are most valuable to
their business anddevelop strategies to increase
customerloyaltyandretention. Tocalculatethevalueof
RFMFuzzy-AHPmethodisused[4].Forpredictingthe
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retention of customer and profit the random

forestandregressionforesttechniquesare

used[9].Formaking successful customer relationship
strategy
itisimportanttoknowtheclassofcustomerwhichcanbe
calculatedusingCustomerLifetimeValue(CLV).Sora
ndomforestalgorithmisusedforthispurpose[10].

Tablel:EfficiencyofDifferentAlgorithms

Sr. | Title Algorithm Effieciency
No.
1. | Review Hierarchical | Low
on | clustering,A
customerseg | ffinitypropa
mentationtec | gationcluste
hniqueoneco | ring
mmerce
2. | Predictingcus | Support Medium
tomerbehavio | vectorm
r achine(
inonl | SVM)
ineshoppingu
sing SVM
classifier
3. | Predictingcus | Randomfores | Good
tomerretentio |t
nandprofitabi and
lityby regressionfor
using | est
randomforest
S
andr
egression
foreststech
niques.
4. | PredictingCu | Random Good
stomerClass | forest,ad
using | aboost
CustomerLife
timeValue
with
RandomFore
stAlgorithm.
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III. PROPOSEDSYSTEM
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Fig.Proposedsystem
Theproposedworksin thefollowingmanner:

A. Dataset
Forimplementingcustomersegmentationsystemwear
e going to use a dataset of customers. The
datasetwillcontainthedifferentattributesofcustomerss
uchascustomerID,gender,age,annualincomeandspen
dingscore.Sobyusingthisinformationofcustomers we
are going to provide this data to
oursystemforfurtherprocessing. Theadminwillupload
thedataset ofcustomersto thesystem.

B. Datapreprocessing
Datapreprocessingisveryimportantstep,itisimportant
to improve data quality. It hassteps suchas:

1.Datacleaning:Itincludesfillingmissingvalues,re

movingnoisydata,resolvinginconsistencyand
removingoutliers. Wecanfillmissingvaluesusi
ngmanuallyorbycalculatingmeanetc.Noisyda
tacanberemovedusingbinning,regressionand
clustering.
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2. Datalntegration:Dataintegration
meansmergingdatafromvariousheterogeneou
ssourcesto attain meaningful data.

3. Datatransformation:Itistheprocessofconverti
ng data from one format to
another.Itcanbedoneusinggeneralization,nor
malization,attributeselectionandaggregation
methods.

4. Data reduction: Data reduction is used
toreduce the size of a dataset but also
preservethe important information.
Efficientlymanaging large volumes of data
is crucial intoday'sinformation-
drivenworld,andtherearevarioustechniquesth
atcanbeemployedtoachievethis goal.

C. Featureextraction
Infeatureextractionitreducesredundantdataan

dwillonlyextracttheusefulfeatures.Featureextractiont
echniques areas follows:

1. PCA(PrincipalComponentAnalysis):

PCA is a popular linear technique that works

byidentifying the most important combinations

ofinput features that best summarize the

originaldatadistribution.Byreducingthenumberof

dimensions, PCA helps to simplify data sets

andfacilitatemoreefficient analysis[11].

2. ICA(Independent Component
Analysis):ICA,ontheotherhand,isanotherlinearte
chniquethatfocusesonidentifyingindependentco
mponentswithintheinputdata.Byremovingunnece
ssarynoiseandidentifyingindependentfeatures,IC
Aenablesmoreaccurateanalysisandmodelingofco
mplexdatasets[11].
3.LDA(LinearDiscriminantAnalysis):
LDA,meanwhile,isasupervisedlearningmethod.
Byidentifyingthemostimportantfeatures that
contribute to class separation,
LDAenablesmoreaccurateclassificationandpredi
ctionofdatasets[11].

D. Classificationusing KmeansandDBSCAN
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Kmeans:

K-
meansisawidelyusedunsupervisedmachinelearningal
gorithmthatenablesdatascientists to group
unlabelled datasets into

distinctclusters. Thispowerfulclusteringtechniquehas
severalkeystepsthatenableittoidentifymeaningfulpatt

ernsandrelationshipswithinlargeandcomplex ~ data
sets. The first step in the K-means isthat it finds the
number of clusters from the

givendata.Thiscanbeachievedthroughavarietyofmet
hods, the
silhouetteanalysis, which enable data scientists to

such  as elbow method or
identify theoptimalnumberofclustersfora given data
set. Whennumberofclustersaredecided,K-
meansalgorithmselectsaninitialsetofcentroidsatrand
omand assigns each data point to the centroid which
isnear. Thisprocesscontinuesuntilalldatapointshaveb
eenassigned to a
cluster.Next,thealgorithmcalculates the mean of all
objects assigned to
eachcentroidandreassignsdatapointstothenearestcent
their the
updatedcentroid. Thisprocesscontinuesuntilnochang

roid based on distance  from

esaremadewhen weassign datapoint to cluster.

Overall,theK-
meansalgorithmisapowerfultoolforclusteringunlabel
leddatasetsandidentifyingmeaningfulpatternsandrela
tionshipswithincomplex data.

DBSCAN:

DBSCANisapowerfuldensity-
basedclusteringalgorithmthatisdesignedtoidentifyclu
stersofvarying large
datasets,

eveninthepresenceofnoiseandoutliers. DBSCANauto
matically detects the optimal number of
clustersbasedonthedensity of the
data. DBSCAN:iscapable of differentiating between
high-density andlow-density clusters, by identifying
points that
arecloselypackedtogetherandhaveahigherdensity

shapes and sizes within
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than points outside of the cluster. Points that do
notbelongtoanyclusterare
consideredtobenoisepoints,andareoftenremovedfro
mthedatasetduringpre-

processing.Benefitof DBSCANitisabletomanagedata
setswithvaryingdensitiesandirregularshapes.Itisparti
cularlyusefulinapplications where the data is
inherently noisy orcontains outliers, as it can
effectively separate themfrom the main clusters.
DBSCAN is widely
inavarietyofdomainssuchasimageprocessing,socialn
analysis,
anomalydetection,among others.

used

etwork and

E. Output

Theoutputofthiswillbethesegmentedresultofthecusto
mers.Weareabletoidentifythetargetcustomers using
the result of segmentation. So, theoverall marketing
strategy of the business will getimproved.

IV.  RESULTANALYSIS

In this paper we have discussed different
papers.Therearevariousalgorithmsarediscussedindiff
erent papers
ashierarchicalclustering, SVM(SupportVectorMachi
ne), random forest, adaboost etc.
Theseallalgorithmsareusedforperformingcustomerse
gmentation.Byanalysingthesealgorithmswecandeter
minethattheSVMandrandomforestalgorithms are
good for the customer segmentation.They are
efficient also. But Kmeansand DBScanalgorithms
are efficient than these
algorithms.SowehaveusedKmeansandDBScan
algorithms.

for customer segmentation such

more

V. ADVANTAGES

Helpstoincreasetheprofitof thebusiness
To identify least and most
profitablecustomers.

3. Forimprovingmarketing strategies.

[N I
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4. Foridentifyingthetarget customers.

VI. CONCLUSION

Inthisreviewpapervarioustechniquesarediscussed
forthecustomersegmentation.Inthiswaywecanconclu
dethateffectivecustomersegmentation is a crucial
aspect of any successfulbusiness strategy, as it
enables companies to betterunderstand and cater to
the needs of their
diversecustomerbase.Oneeffectivewaytosegmentcus
tomers is using Kmeans clustering, a
powerfulmachine learning technique that groups
customersbased on similarities in their purchasing
behavior,demographics, and other relevant factors.
SVM
isalsousedforsegmentingthecustomers.Thesealgorith
ms are efficient but we can also extend
forgettingmoreefficientcustomer segmentation.
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