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A	B	S	T	R	A	C	T	
	
This	 research	 examine	 the	 integration	 of	 Natural	 Language	 Processing	 (NLP)	
techniques	 in	esthetic	personalized	shopping	experiences	and	 tracking	customer	
feedback.	The	hawking	terrain	undergoes	with	a	consequential	alteration	due	to	the	
advent	 of	 online	 shopping,	 necessitating	 the	 need	 for	 an	 advanced	 appliance	 to	
personalize	customer	experiences	and	comprehend	their	feedback	effectively.	NLP	
offers	 a	 promising	 avenue	 to	 achieve	 these	 objectives	 by	 enabling	 retailers	 to	
understand	and	 respond	 to	 customers'	 preferences,	 sentiments,	 and	 feedback	 in	
real	time.	The	main	objective	of	this	paper	is	based	on	two	techniques	i.e.	to	perform	
sentiment	analysis	on	customer	reviews	for	an	e-commerce	platform	(it	focuses	on	
the	unearth	client	requisite	and	proclivity	concerning	online	products	&	services)	
Secondly,	The	goal	was	to	develop	machine	learning	models	that	could	accurately	
classify	 reviews	 as	 positive,	 negative,	 or	 neutral	 i.e.	 through	 Machine	 Learning	
Classifiers,	 it	 monitors	 or	 checks	 the	 trends	 &	 behavior	 of	 customers	 choices,	
preferences,	 purchasing	 pattern	 i.e.	 it	 generates	 the	 review	 (frequencies)	 of	
purchase	 &	 moderate	 amount	 spent	 over	 a	 categorical	 era.	 It	 then	 further,	
investigates	by	applying	various	NLP	methodologies,	including	sentiment	analysis,	
on	 those	 reviews	 to	 illustrate	 how	 they	 contribute	 to	 refining	 personalized	
shopping	 experiences	 as	 (Positive,	 Negative	 or	 Neutral)	 &	 improving	 feedback	
management.	Through	comprehensive	analysis,	Empirical	Data	and	different	Case	
Studies,	this	paper	aims	to	elucidate	the	significance	&	potential	of	NLP	Applications	
in	improving	customer	satisfaction,	loyalty,	and	operational	efficiency.

	
1.	INTRODUCTION	 	
Personalized	shopping	refers	to	the	customization	
of	 the	 shopping	 experience	 based	 on	 individual	
customer	 preferences,	 behaviors,	 and	 needs.	 In	
traditional	 brick-and-mortar	 stores,	
personalization	might	 involve	 attentive	 customer	
service,	 tailored	 product	 recommendations,	 or	
exclusive	 offers	 based	 on	 a	 shopper's	 purchase	
history	or	interactions	with	store	personnel.		
With	 the	 intensification	 of	 e-commerce	 &	
technological	 advancements,	 personalized	
shopping	has	evolved	into	a	multifaceted	approach.	

Many	 of	 the	 world’s	 leading	 E-Commerce	
organizations	 have	 accomplished	 AI	 to	 enhance	
their	 good	 deeds,	 personal	 vulnerability	 etc.	 to	
locate	themselves	as	the	more	desirable	alternative	
for	 their	 clients	 (Jangra	 &	 Jangra,	 2022).	 Our	
research	paper	employ	certain	AI	Algorithms	 like	
data	 analytics,	 ML	 to	 understand	 customer	
behavior,	 predict	 preferences,	 and	 offer	
personalized	product	 suggestions.	This	 can	 range	
from	 personalized	 product	 recommendations	 on	
websites	to	curated	emails	or	notifications.	

Contents	 available	 at	the	publisher	website:	 G A F T I M . C O M 	

Journal homepage: https://journals.gaftim.com/index.php/ijcim/index 

https://journals.gaftim.com/index.php/ijcim/index
https://doi.org/10.54489/ijcim
https://doi.org/10.54489/ijcim


Atruba Feroze & Uzma Saeed Abbasi           International Journal of Computations, Information and Manufacturing (IJCIM) 5(2) -2025-  32 

https://doi.org/10.54489/ijcim.v5i2.569                                                                                                   Published by GAFTIM, https://gaftim.com 

1.1. Evolution	of	NLP	in	Retail	
In	 the	 modern	 era,	 the	 trade	 habitat	 is	 quite	
demanding	 from	 almost	 any	 outlook	 due	 to	 high	
price	 from	 discounters,	 market	 disordering	 from	
onsite	players	&	increased	price	transparency	for	
shoppers.	 Such	 experience	 authorize	 businesses	
not	only	to	modify	themselves	but	also	to	earn	an	
efficient	fierce	dominance.	
The	 evolution	 of	 Natural	 Language	 Processing	
(NLP)	 within	 the	 retail	 industry	 has	 been	 a	
transformative	 journey,	 marked	 by	 significant	
advancements	 and	 adaptations	 to	 meet	 the	
changing	 landscape	 of	 consumer	 behavior	 and	
technological	 capabilities.	 Our	 research	 has	
represent	 that	 personalized	 occurrence	 inflate	
both	 customer’s	 allegiance	 &	 the	 Top	 Line	
(Lindecrantz,	Tjon	PianGi,	&	Zerbi,	n.d.).	
1.2. Customer	Feedback	in	Retail	
Customer	 feedback	 encompasses	 the	 opinions,	
comments,	 and	 reviews	 provided	 by	 consumers	
regarding	 their	 experiences	 with	 products,	
services,	 or	 the	 overall	 shopping	 journey.	 This	
feedback	 can	 be	 sourced	 from	 various	 channels,	
including	onsite	reviews,	surveys,	social	media,	or	
direct	 reciprocation	 with	 customer	 service.	
Understanding	and	effectively	leveraging	customer	
feedback	 is	 crucial	 for	 businesses.	 It	 provides	
insights	into	customer	restitution	levels,	areas	that	
need	 upgrade,	 &	 areas	 where	 a	 business	 excels.	
Analyzing	feedback	helps	to	recognize	trends,	pain	
points,	and	areas	for	innovation	(Aicontentfy.com,	
n.d.).		
In	today's	digital	revolution,	plugged	in	reviews	&	
social	media	feedback	hold	remarkable	sway	over	
client’s	 decision.	 Positive	 reviews	 can	 fascinate	
new	 consumer,	while	 negative	 reviews	 can	 deter	
potential	 buyers.	Hence,	monitoring	 and	 greeting	
to	 feedback	 in	 a	 timely	 and	 effective	manner	 are	
vital	 for	maintaining	 a	 positive	 brand	 image	 and	
fostering	 customer	 loyalty.	 Thus,	 personalized	
shopping	 and	 customer	 feedback	 are	 interlinked	
components	that,	when	we	leveraged	together	with	
advanced	 technologies	 like	 ML	 &	 NLP,	 it	 enable	
retailers	 to	 create	 more	 engaging,	 tailored,	 and	
satisfying	experiences	for	their	customers,	thereby	
driving	 business	 growth	 and	 customer	 loyalty	 in	
the	competitive	retail	landscape.	
Retailers	 across	 many	 different	 categories	 have	
managed	 to	 implement	 personalization	 at	 scales	
effectively.	Here,	the	Datasets	we	have	selected	for	
Simulation	and	Sentiment	Approach	is	taken	from	

two	major	Retailers	 like	Amazon	 that	has	been	 a	
pioneer	 in	 this	 field	 and	 Daraz	 which	 is	 another	
major	Retailer	Company.		
1.3. Research	 Objectives	 and	 Structure	 of	 the	

Paper		
1.3.1. Research	Objectives	

Our	 Proposed	 Research	 will	 be	 successfully	
accomplished	by	fulfilling	the	following	objectives:	

• Exploring	 the	 role	 of	 NLP	 in	
Personalized	 Shopping:	 Investigating	
how	Natural	Language	Processing	(NLP)	
based	Technologies	contribute	to	tailored	
shopping	 experiences	 by	 analyzing	 user	
data	&	preferences.		

• Examining	 Applications	 of	 NLP	 in	
Feedback	 Analysis:	Assess	 the	 efficacy	
of	NLP	in	Sentiment	Analysis	&	extracting	
actionable	 insights	 from	 customer	
feedback	across	retail	platform.	

• Evaluation	 Impact	 on	 Customer	
Satisfaction:	 Measuring	 the	 impact	 of	
NLP-driven	 personalization	 &	 feedback	
perusal	 on	 client	 gratification,	
engagement	 &	 devotion	 in	 the	 retail	
sector.	

1.3.2. Structure	of	the	Paper	
The	 structured	 approach	 of	 our	 paper	 aims	 to	
thoroughly	explore	the	role	of	NLP	in	personalized	
shopping	 and	 feedback	 analysis	 within	 the	 retail	
sector,	providing	a	comprehensive	understanding	
of	its	impact	on	customer	satisfaction	and	outlining	
avenues	for	future	research	and	implementation.	
	
2. LITERATURE	REVIEW	
2.1. Personalization	 in	 Retail:	 Trends	 &	

Challenge	
As	 personalization	 relies	 on	 customer	 data,	
ensuring	 data	 security	 and	 privacy	 while	
leveraging	 customer	 information	 for	
personalization	 efforts	 remains	 a	 significant	
challenge.	 Balancing	 personalized	 experiences	
with	respecting	user	privacy	is	crucial.	Moreover;	
retailers	often	struggle	with	integrating	data	from	
disparate	 sources,	 leading	 to	 inconsistencies	 and	
inaccuracies.	 Poor	 data	 quality	 hampers	 the	
effectiveness	of	personalization	efforts	(Luo	et	al.,	
2025).	 AI	 models,	 including	 NLP-based	 systems,	
can	perpetuate	biases	present	 in	 the	data	 they're	
trained	on.	Ensuring	fairness	and	mitigating	biases	
in	personalization	algorithms	is	a	pressing	concern.	
Advanced	 recommendation	 systems	 powered	 by	
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NLP	 and	 machine	 learning	 are	 offering	 highly	
accurate	 and	 contextually	 relevant	 product	
suggestions.	 These	 systems	 consider	 browsing	
history,	purchase	patterns,	and	even	social	media	
interactions	 (Grin.co,	 n.d.).	 So,	 navigating	 these	
trends	 &	 challenges	 often	 requires	 a	 delicate	
balance	between	technological	 innovation,	ethical	
considerations,	 &	 a	 deep	 understanding	 of	
customer	 needs	 and	 expectations.	 Successful	
personalization	 strategies	 in	 retail	 will	 likely	
involve	 continuous	 adaptation,	 ethical	
frameworks,	 and	 a	 focus	 on	 enhancing	 customer	
experiences	 while	 respecting	 privacy	 and	
inclusivity.		
2.2. Review	on	Existing	Methods	
By	considering	the	several	existing	methodologies,	
we	 generate	 a	 series	 of	 Comparison	between	 the	
existing	methodologies	 and	our	proposed	 system	
in	form	of	a	table	to	access	the	increasing	impact	of	
AI	 technologies	 in	 online	 shopping	 experiences,	
thus	 influencing	 the	 purchase	 intention	 of	
customers.		
In	 the	 previous	 existing	 methodologies,	 the	 ML	
Classifiers	(either	a	Naïve	Bayes	or	Random	Forest)	
were	being	applied	on	the	basis	of	the	Sentiments	

that	were	 being	 generated	 on	 the	 retail	 datasets,	
generating	 the	 Accuracies	 and	 on	 that	 basis	 a	
reviews	were	generating	and	were	being	checked	
what	kind	of	a	purchase	customer	like	to	take.	The	
datasets	 that	 they	 have	 used	 is	 totally	 a	 biased	
datasets	 i.e.	 the	 customer’s	 that	 gives	 a	 Neutral	
Review	were	 not	 being	 counted	 else	 they	 have	 a	
lesser	 Negative	 Review	 and	 a	 vast	 count	 of	 a	
Positive	Reviews	 of	 a	 customers.	Whereas	 in	 our	
Proposed	 System,	 we	 take	 entirely	 new	 and	
different	datasets	 in	which	after	 the	classification	
of	a	text	we	have	counted	each	of	the	Reviews	of	the	
Customers	 (either	 a	 Positive,	 Negative	 or	 a	
Neutral).	 Also	 in	 our	 Research,	 we	 are	 emerging	
these	two	vast	methodologies	by	using	NLP	&	ML	
Classifiers	to	gain	a	competitive	edge	by	delivering	
enhanced	 shopping	 experiences	 and	 more	
effectively	meeting	customer	needs.				
The	 following	Table	 1	 represents	 the	 systematic	
review	 of	 the	 above	 Existing	 Data	 related	 to	
personalized	 shopping	 &	 tracking	 customer	
feedback	 along	 with	 their	 various	 Technical	
Methodologies	and	their	Ratio.	
	

Table1:	Comparative	Analysis	With	Existing	Methodologies	
	
Author(s)	&	Year	

Comparative	Analysis	
Enhanced	
Personalization	

	
Recommendatio
n	Systems	(AI)	

Recommen
dation	
Systems	
(NLP)	

ML	
Classifier
s	

	
Sentiment	
Analysis	

	
Hyper-	
Personalizat
ion	
	

	
	
Dr.	Gaurav	&	Monika	Jangra,	
2022		

	
Tailored	
recommendation
s	 and	
personalized	
experiences	
influence	
consumer	
preferences	 and	
purchase	
decisions.		
	

AI-powered	
recommendation	
engines	 utilize	
machine	 learning	
algorithms	 to	
suggest	 products	
based	 on	 user	
behavior,	
preferences,	 and	
historical	data	

	
No	

	
	
Yes	

	
	
No	

	
	
No	

	
	
	
	
	
Rui	 Vinhas	 da	 Silva	 &	 Alvaro	
Lopes	Dias,	2022	

AI-powered	
recommendation	
systems	 analyze	
vast	 amounts	 of	
user	 data,	
including	
browsing	
history,	purchase	
patterns,	 and	

AI-powered	
recommendation	
agents	 and	 tools,	
namely	Chat	-bots	
&	 (VTOs)	 System	
have	 been	
introduced	 for	
the	 increasing	
digital	interaction	

	
	
No	

	
	
Yes	

	
	
No	

	
	
No	
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demographic	
information,	 to	
offer	 highly	
personalized	
product	
recommendation
s.	 These	 systems	
use	 machine	
learning	
algorithms	 to	
understand	
individual	
preferences	 and	
behaviors,	
presenting	 users	
with	 items	 they	
are	more	likely	to	
be	interested	in.		
	

b/w	Customers	&	
Brands.	

Olivera	 Grljevic	 &	 Zita	
Bosnjak,	2018	

Tailored	
recommendation
s	 and	
personalized	
experiences	
influence	
consumer	
reviews.		
	

	
No	

No	 	
Yes	

	
Yes	

	
No	
	

Miklosik,	2019	 AI-powered	
recommendation	
systems	 analyze	
vast	 amounts	 of	
user	 data,	 to	
change	 their	
approach	
towards	 Digital	
Marketing	

	
Exploring	 the	
Merits	of	AI	&	Big	
Data	 Analytics	 to	
change	 their	
approach	 to	
Digital	Marketing		

No	 No	 No	 No	

Beck	&	Crie	(20118),	Hoyer	et	
al.(2020),	 Kim	 &	 Forsythe	
(2008),	Merle	et	al.	(2012).	

AI-powered	
recommendation	
systems	 analyze	
vast	 amounts	 of	
user	 data	
through	 VTOs	
System		

VTOs	 System	
have	 a	 positive	
impact	 on	 online	
customer	
experience.	

	
No	

Yes	 No	 No	

	
	
	
Personalized	 Shopping	 &	
Tracking	 Customer	
Feedback	Enhanced	by	NLP.	

	
	
	
No	
	

	
	
	
No	

NLP-
driven	
recomme
ndation	
systems	
analyze	
customer	
feedback	
and	
preferenc
es	to	offer	
personali

	
	
	
Yes	

	
NLP	
enables	
sentiment	
analysis	 of	
customer	
feedback	
across	
various	
channels,	
aiding	 in	
understan

	
NLP-
driven	
personaliz
ation	 leads	
to	 tailored	
experience
s	 that	
deeply	
resonate	
with	
individual	
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zed	
product	
suggestio
ns.		
	
	

ding	
customer	
sentiments	
and	
improving	
offerings.		
	

preference
s.		
	

2.3. Integration	 of	 NLP	 for	 Personalized	
Shopping	&	Feedback	Tracing	

The	 integration	 of	 Natural	 Language	 Processing	
(NLP)	 in	 personalized	 shopping	 and	 feedback	
tracking	 has	 transformed	 the	 retail	 landscape	 by	
leveraging	 language	 understanding	 to	 enhance	
customer	 experiences	 and	 extract	 actionable	
insights	 from	 feedback.	 It	 empowers	 retailers	 to	
create	 more	 tailored	 experiences,	 understand	
customer	 sentiments,	 and	 proactively	 respond	 to	
customer	 needs.	 By	 harnessing	 the	 power	 of	
language	 understanding,	 NLP	 significantly	
enhances	 the	 quality	 of	 interactions	 between	
retailers	 and	 customers,	 ultimately	 driving	
satisfaction,	loyalty,	and	business	growth.	
	
3. PROPOSED	MODEL	ARCHITECTURE	
The	 following	 Figure	 1	 represents	 the	 block	
diagram	 of	 our	 Proposed	 Methodology.	 The	
detailed	description	of	each	block	is	as	follows:	
	
	
	
	
	
	
	
Block	Diagram	of	our	Proposed	Method	
	
	
	

	

	
	
In	 this	 section	 we	 are	 designing	 an	 AI	 based	
application	 system	 to	 manage	 or	 perform	
sentiment	analysis	on	customer	reviews	for	an	e-
commerce	 platform.	 The	 goal	 was	 to	 develop	
machine	 learning	 models	 that	 could	 accurately	
classify	reviews	as	positive,	negative,	or	neutral.	In	
the	previous	existing	methodologies,	The	datasets	
that	they	have	used	is	totally	a	biased	datasets	i.e.	
the	 customer’s	 that	 gives	 a	 Neutral	 Review	were	
being	Dropped	out	or	considered	as	Negligible	as	
they	 were	 counting	 it	 in	 Positive	 Reviews	 but	 it	
doesn’t	happen	because	 the	Neutral	Reviews	of	a	
Customer	will	be	categorized	in	an	Average	Range	
i.e.	They	were	neither	be	considered	as	a	Negative	
Reviews	 nor	 a	 Positive	 Reviews.	 Figure	 2	
illustrates	 Work	 flow	 of	 the	 procedure	 used	 for	
Training	Steps	in	our	Proposed	Methodology.	
	
3.1. Data	Analysis	&	Discussion	
So,	here	in	our	Proposed	Methodology	we	gather	a	
sample	 size	 of	Retail	Datasets	 of	 Few	Customers,	
here	 we	 have	 been	 provided	 some	 information	
related	to	retail	datasets	including:	Product	_Price,	
Rate,	 Overall	 _Review,	 Product	 _Review	 &	
Sentiments.	 Here,	 in	 this	 Dataset	 the	 important	
attributes	we	have	to	work	on	is	the	generation	of	
a	Review	of	that	Product	and	its	Sentiment	i.e.	we	
perform	 further	 text	 classification	 on	 these	 two	
attributes	 and	 then	 further	 applying	 ML	
Algorithms	 to	 predict	 the	 Reviews	 as	 Positive,	
Negative	 or	 Neutral	 based	 on	 its	 feedback	 and	
Accuracies	 over	 time.	Table	 2	 shows	 the	 sample	
size	 of	Retail	Datasets	 that	we	have	used	 for	 our	
Research.	
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Figure	1:	Work	flow	of	the	procedure	used	for	Training	
	
Table	2:	Sample	Size	Of	Retail’s	Datasets	
	
	
S.No#	

	
Product_Name	

	
Product_Price	

	
	
Rate	

	
Overall	 _	
Review	

	
Product	_	Review	

	
	
Sentiments	

	
0	

	
Candes	 12L	
Room/Personal	Air	
Cooler??????	(Whi…		

3999	 5	 Super!	 Great	cooler	excellent	
air	 flow	 and	 for	 this	
p…	

Positive	

	
1	

	
Candes	 12L	
Room/Personal	Air	
Cooler??????	(Whi…	

3999	 5	 Awesome	 Best	 budget	 2	 fit	
cooler	nice	cooling			

Positive	

	
	
2	

	
Candes	 12L	
Room/Personal	Air	
Cooler??????	(Whi…	

	
3999	

	
	
3	

	
Fair	

	
The	 quality	 is	 good	
but	the	power	of	air	is	
de…	

	
Positive	

	
	
3	

	
Candes	 12L	
Room/Personal	Air	
Cooler??????	(Whi…	

	
3999	

	
	
1	

	
Useless	
Product	

Very	bad	product	it’s	a	
only	a	fan	

Negative	

	
	
4	

	
Candes	 12L	
Room/Personal	Air	
Cooler??????	(Whi…	

	
3999	

	
3	

	
	
Fair	

Ok	ok	product	 Neutral	

So,	 here	 we	 undergoes	 to	 some	 of	 the	 following	
steps	 to	 perform	 this	whole	 System.	 These	 steps	
involve:	Data	cleaning	i.e.	it	identifies	and	rectifies	
errors,	 duplicates,	 missing	 values,	 and	
inconsistencies	 in	 the	 collected	 data,	 Data	
Integration	i.e.	it	then	further	combines	data	from	
multiple	 sources	 into	 a	 unified	 dataset	 after	
cleaning	for	comprehensive	analysis.	The	following	
Figure	3	and	Figure	4	down	below	represents	the	
cleaning	&	integrating	steps	for	the	above	datasets.	

	
Figure	3:	Data	Cleaning	of	Retail	Dataset	

	
Figure	4:	Data	Integration	of	Retail	Dataset	

Quality	Assurance	i.e.	We	are	ensuring	data	quality	

by	 establishing	 relationship	 between	 their	
attributes	i.e.	in	between	Rate	and	Count,	here	we	
are	further	checking	its	sentiment	also	in	terms	of	
graph	 because	 here	 we	 get	 the	 advantage	 of	
providing	the	Leverage	or	Benefits	to	the	Customer	
like	Sales	 in	Daraz	or	Amazon	etc,	 so	 if	 there	 is	a	
huge	 count	 of	 positive	 reviews	 generated	 by	 the	
customers,	we	buy	those	product	that	has	the	best	
reviews	&	give	it	a	boost.	Second	advantage	we	get,	
in	mostly	the	case	of	chat-bots	where	Reviews	were	
being	 checked	 out	 so	 the	 robots	 that	 were	 often	
dealing	with	us	will	easily	understand	through	this	
what	 users	want,	what	 are	 their	 needs	 and	what	
they	actually	want	to	talk	out.	Figure	5,	Figure	6,	
and	Figure	7	shows	the	Graphical	Representation	
of	Sentiments	i.e.	Positive,	Negative	&	Neutral		
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Figure	5:	Data	Integration	of	Retail	Dataset	
	

	
Figure	6:	Data	Integration	of	Retail	Dataset	

	
Figure	7:	Data	Integration	of	Retail	Dataset	

	
3.2. Collaborative	 Filtering	 &	 Recommendation	

System	
Communal	filtering	and	Recommender	System	are	
vital	 in	 providing	 personalized	 experiences	 in	
online	 shopping.	 By	 analyzing	 user	 interactions	
and	 similarities	 between	 users	 or	 items,	 these	
systems	 offer	 tailored	 suggestions,	 improve	 user	
engagement,	 and	 enhance	 the	 overall	 shopping	
experience.	 Hybrid	 systems	 combining	 various	
recommendation	 techniques	 aim	 to	 overcome	
limitations	and	provide	more	accurate	and	diverse	
recommendations.	
3.3. Text	Analysis	&	Sentiment	Classification	
The	 next	 step	 occur	 after	 the	 Cleaning	 and	
Integration	of	data	 is	Text	Classification.	Here	we	
use	the	basics	of	AI	including	NLP	techniques	(that	
play	 a	 crucial	 role	 in	 crafting	 personalized	
shopping	 experiences	 by	 analyzing	 text	 data	 and	
user	interactions)	&	ML	in	sentiment	analysis	are	
crucial	 constituent	 of	 how	 our	 proposed	
methodology	 works	 to	 analyze	 &	 comprehend	
client	feedback.	For	Text	Classification,	we	classify	
the	 sentiment	 of	 customer	 feedback	 (reviews,	
comments,	 surveys)	 to	 understand	 customer	
satisfaction.	Also,	 we	 analyze	 the	 textual	 data	 to	
identify	 emerging	 trends	or	patterns	 in	 customer	
feedback.	 Here	 we	 pre-process	 our	 text	 data	 by	
Tokenization	 as	 it	 enables	 further	 analysis	 by	
breaking	down	text	into	manageable	units.	We	also	
further	 import	 stop-words	 and	 punctuations,	 in	
our	text	data	for	Identifying	important	keywords	or	
phrases	 within	 text,	 providing	 insights	 into	 user	

interests	 and	 preferences	 and	 then	 further	
converts	our	pre-process	data	into	a	vectorization	
i.e.	 here	 it	 generates	 the	 Sentiment	 Analysis	 on	
customer	 reviews	 ‘Product	 _review’	 for	 an	 e-
commerce	 platform	 by	 counting	 the	 no	 of	 pre-
process	reviews.		
The	following	Figure	8	shows	the	pre-processing	
of	 Textual	 Data	 on	 the	 Product	 _Reviews	 by	
Tokenization	 whereas,	 Figure	 9	 represents	 the	
vectorization	 of	 pre-processed	 data	 of	 Product	
_Reviews.	
	

	
Figure	8:	Pre-processed	Product	Review	of	

Textual	Dataset	
	

	
Figure	9:	Vectorization	of	Pre-processed	Product	

Review	
	
3.4. Machine	Learning	in	Sentiment	Analysis	for	

Personalized	Shopping	
In	 the	 ambience	 of	 sentiment	 analysis,	 ML	
Algorithms	 then	 involuntary	 inspect	 massive	
volumes	of	textual	data,	such	as	consumer	reviews	
or	feedback,	&	regulate	the	sentiment	or	inclusive	
affection	wring	out	in	the	text.		
These	 algorithms	 are	 being	 trained	 using	 large	
datasets	of	our	tagged	data,	where	the	sentiment	of	
each	of	text	is	so	far	known.	These	labeled	datasets	
train	 the	ML	Algorithm	 to	 recognize	 sequence	 or	
features	in	the	text	that	highlights	the	Reviews	as	
either	a	‘Positive’,	‘Negative	or	Neutral	Sentiments’.	
Once	 our	 ML	 Algorithm	 has	 been	 trained,	 it	 can	
now	be	further	used	to	evaluate	fresh	data	&	divine	
the	sentiment	of	each	piece	of	text.	The	algorithm	
can	also	be	further	maximize	&	fine-tuned	based	on	
feedback	 &	 novel	 data,	 amending	 its	 accuracy	
gradually.	
3.5. Processing	 Methodologies	 (Use	 of	 ML	

Classifiers	in	Proposed	Research)	
Machine	 learning	 classifiers	 in	 personalized	
shopping	 and	 tracking	 customer	 feedback	
contribute	to	more	efficient	and	effective	decision-
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making	 processes,	 allowing	 businesses	 to	
customize	their	contribution	and	services	based	on	
customer	behavior	and	sentiments.	The	choice	of	
classifiers	 depends	 on	 the	 specific	 tasks	 and	
objectives	 within	 these	 domains.	 Here	 in	 this	
Research	 Methodology	 we	 use	 Naïve	 Bayes,	
Decision	 Tree	 Classifier,	 and	 Random	 Forest	
Classifiers	for	both	the	model	training	&	prediction	
and	checking	their	model	accuracies.	
	
For	 Naïve	 Bayes	 Classifier	 in	 ML,	 we	 have	 used	
Multinomial	 NB	 Function	 as	 this	 function	 are	
mainly	 used	 for	 the	 classification	 of	 a	 text.	 We	
simply	just	import	our	Model	&	then	Train	them	by	
Model	Fitting	and	then	its	goes	for	testing.	Now	for	
Prediction,	 we	 use	 Test	 Data	 for	 simply	 testing.	
Here	we	consider	the	predicted	X	_test	data	for	the	
performance	 of	 above	 Test	 dataset.	 So,	 after	 the	
deployment	 of	 Model	 the	 accuracy	 for	 Negative	
Review	of	a	Customer	is	78%	i.e.	0.78,	whereas,	for	
Neutral	Reviews	we	have	the	accuracy	of	61%	i.e.	
0.61which	is	not	that	much	satisfactory	because	we	
have	 very	 few	 of	 Neutral	 Reviews	 of	 Customers.	
Also	the	accuracy	for	Positive	Review	will	be	91%	
i.e.	0.91.	Furthermore,	 the	overall	accuracy	of	 the	
Naïve	 Bayes	 Model	 we	 get	 is	 88%,	 although	 the	
prediction	of	Naïve	Bayes	are	mostly	good	because	
they	 often	 think	 each	 of	 the	 values	 are	 working	
Independently	but	sometimes	it	might	happen	they	
are	dependent	on	someone.	Figure	10	 illustrates	
all	 the	 above	 Accuracies	 predicted	 by	 our	 First	
Classifier/Model	i.e.	Naïve	Bayes.	
	

	
Figure	10:	Accuracies	Predicted	by	Naïve	Bayes	

	
On	comparing,	Naïve	Bayes	to	Decision	Tree;	when	
we	used	 them	 into	our	proposed	method,	we	see	
that	 it	 classifies	more	 accurately	 due	 to	Multiple	
Decision	 Trees.	 These	 classifiers	 predict	 the	
outcome	 based	 on	 Input	Data.	 So,	 here	 it	 predict	
user	preferences	and	recommend	products	based	
on	 historical	 interactions	 and	 behavior.	 It	 also	
understand	 the	 intent	 behind	 user	 queries	 or	
interactions	to	provide	more	targeted	responses.	It	
then	 after	 classify	 client	 feedback	 as	 positive,	
negative,	 or	 neutral	 sentiments.	 Hence,	 after	 the	

deployment	 of	 Model	 the	 accuracy	 for	 Negative	
Review	of	a	Customer	is	82%	i.e.	0.82,	whereas,	for	
Neutral	 Reviews	 we	 have	 the	 accuracy	 of	 52%,	
Meanwhile;	 accuracy	 for	 Positive	 Review	 will	 be	
96%	i.e.	0.96.	Whereas;	the	overall	accuracy	of	the	
Decision	Tree	Classifier	we	get	is	92%.	Figure	11	
illustrates	 all	 the	 above	 Accuracies	 predicted	 by	
our	 Second	 Classifier/Model	 i.e.	 Decision	 Tree	
Classifier.	
	

	
Figure	11:	Accuracies	Predicted	by	Decision	Tree	

Classifier	
	
On	the	other	Hand,	when	we	used	Random	Forest	
for	our	proposed	methodology,	we	observe	that	it	
is	a	powerful	ensemble	learning	technique	that	can	
be	applied	 in	personalized	shopping	and	tracking	
customer	feedback	for	various	tasks	like	prediction	
of	various	Metric	such	as	Customer	Churn,	Monthly	
Payments,	 &	 Customer’s	 Purchasing	 Behavior.	 In	
terms	 of	 personalized	 shopping	 it	 is	mainly	 used	
for	 Product	 Recommendation	 i.e.it	 Predict	 user	
preferences	and	recommend	products	by	building	
an	 ensemble	 of	 decision	 trees	 that	 collectively	
make	 personalized	 product	 recommendations	
based	 on	 historical	 interactions	 and	 behavior.	
Furthermore;	It	understand	the	intent	behind	user	
queries	 or	 interactions	 to	 provide	more	 targeted	
responses	 by	 classifying	 user	 intents,	 leveraging	
the	 combined	 decision-making	 capabilities	 of	
multiple	 trees	 to	 improve	 accuracy	 and	
generalization.	 Thus;	 offers	 a	 versatile	 and	
powerful	approach	for	handling	complex	decision-
making	 tasks	 in	 personalized	 shopping	 and	
customer	feedback	analysis.	The	ensemble	nature	
of	Random	Forest	enhances	robustness,	accuracy,	
and	adaptability	in	these	dynamic	domains.		
Hence,	after	the	deployment	of	Model	the	accuracy	
for	Negative	Review	of	a	Customer	is	86%	i.e.	0.86,	
whereas,	for	Neutral	Reviews	we	have	the	accuracy	
of	79%	i.e.	0.79,	Meanwhile;	accuracy	for	Positive	
Review	will	be	95%	i.e.	0.95.	Whereas;	the	overall	
accuracy	of	 the	Decision	Tree	Classifier	we	get	 is	
93%.	Figure	12	illustrates	all	the	above	Accuracies	
predicted	 by	 our	 Third	 Classifier/Model	 i.e.	
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Random	Forest	Classifier.	
	
	

	
Figure	12:	Accuracies	Predicted	by	Random	Forest	

Classifier	
	

3.6. Comparison	of	all	three	ML	Classifiers	
On	 comparison	 when	 we	 apply	 all	 the	 three	
classifiers	 on	 our	 Sentiment	Analysis	we	 observe	
that	 all	 the	 three	 Classifiers	 is	 getting	 the	 best	
traffic	 i.e.	 the	 overall	 accuracy	 of	 Naïve	 Bayes	
Classifiers	is	0.88807994289793	i.e.	88%	whereas;	
the	 accuracy	 of	 Decision	 Tree	 Classifiers	 are	
0.9198081827253576	 i.e.	 91%	 and	 the	 accuracy	
coming	 from	 Random	 Forest	 Classifiers	 are	
0.9339043540328337	 i.e.93%	 but	 the	 most	
accurate	 one	 among	 all	 three	 classifiers	 are	

Random	Forest	&	thus	we	can	say	that	by	using	the	
Random	Forest	Classifiers	whatever	the	Reviews	it	
will	be	generating	will	predict	 a	best	 result.	Now	
these	 further	 predictions	 will	 help	 out	 in	 lots	 of	
different	 Business	 Terms	 like	 in	 Twitters	 etc.	we	
get	 to	 know	 that	 at	 a	 specific	 content	 how	many	
customers	will	give	a	hate	speech,	so	we	won’t	add	
those	 items	or	 thing	which	 they	don’t	 like	 it.	 But	
since	our	proposed	research	methodology	is	based	
on	a	Market,	so	we	look	at	from	the	perspective	of	
the	 Product.	 According	 to	 the	 perspective	 of	 the	
product,	 the	 seller	will	 keep	 the	 same	 product	&	
will	 be	 well	 familiar	 from	 the	 Mindset	 of	 the	
individual	Customer	that	if	we	give	a	sale	or	a	half	
price	to	them	so	they	will	grab	that	opportunity.	So	
basically	this	accuracy	is	actually	representing	that.				
	
The	 following	 Table	 3	 shows	 the	 comparative	
analysis	 among	 all	 three	 ML	 Classifiers	 we	 have	
used	in	our	Proposed	Research	Methodology	along	
with	their	Graphical	Representation	which	will	be	
shown	at	Figure	13.	

	
Table	3:	Predicted	Accuracies	of	Ml	Classifiers		(Comparative	Analysis)	
	
	
Models/	Classifiers	

Model	Accuracies	
	
Overall	 Accuracy	 Scores	 of	
Classifiers	

	
Best	Final	Accuracy	

	
Model:1	 Naïve	
Bayes(Multinomial	NB)	

0.88807994289793	 	
	
	
	
0.9339043540328337	i.e.	93%	

Model:2	
Decision	Tree	Classifiers	

0.9198081827253576	

Model:3	
Random	Forest	Classifiers	

0.9339043540328337	

	
	
	
	
	
	
	
	
	
Figure	13:	Graphical	Representation	of	Predicted	

Accuracies	of	ML	Classifier	
	

3.7. Word-Cloud	 in	 Personalized	 Shopping	 &	
Tracking	Customer	Feedback	

Word	 clouds	 can	 be	 a	 visually	 engaging	 way	 to	

represent	 the	 most	 frequent	 words	 in	 a	 body	 of	
text.	 They	 are	 commonly	 used	 in	 personalized	
shopping	 and	 tracking	 customer	 feedback	 to	
quickly	highlight	key	terms	or	sentiments.	In	terms	
of	 personalized	 shopping	 it	 understands	 the	
common	 themes	 or	 sentiments	 expressed	 in	
product	reviews.	Furthermore;	it	offer	an	intuitive	
way	to	extract	valuable	insights	from	textual	data	
in	 personalized	 shopping	 and	 customer	 feedback	
analysis.	They	can	be	a	powerful	tool	for	both	quick	
overviews	 and	 in-depth	 explorations	 of	 textual	
information.	
	
4. RESULTS	
Incarnation	 of	 an	 Ecommerce	 is	 a	 set	 of	 tools	 &	

Naive Bayes 
(Multinomial 

NB) 
88%

Decision Tree 
Classifiers

91%

Random 
Forest 

Classifiers
93%



Atruba Feroze & Uzma Saeed Abbasi           International Journal of Computations, Information and Manufacturing (IJCIM) 5(2) -2025-  40 

https://doi.org/10.54489/ijcim.v5i2.569                                                                                                   Published by GAFTIM, https://gaftim.com 

scheme	 that	 convey	 a	 continually	 renovate	 &	
client-oriented	 accessible	 shopping	 experience.	 It	
further,	 strive	 to	 create	 customized	 &	 applicable	
experiences	 for	 each	 of	 customers	 by	 exploiting	
data	&	acumen	about	their	behaviors,	interests	and	
preferences.	 The	 implementation	 of	 Natural	
Language	 Processing	 (NLP)	 techniques	 in	 the	
context	 of	 personalized	 shopping	 and	 tracking	
customer	feedback	has	yielded	substantial	positive	
results,	 transforming	 the	 retail	 experience.	 The	
above	result	involves	generating	Quarry	messages,	
Offers	 &	 Recommendations	 that	 palpitate	 with	
customers	 on	 a	 personal	 level	 &	 inscribe	 their	
distinct	 needs	 &	 wants.	 Also	 with	 the	 help	 of	
Tokenization	&	Vectorization	 process	 in	NLP,	we	
basically	 tokenize	 our	 pre-processed	 product	
review	data	and	generates	Sentiments	as	Positive,	
Negative	or	Neutral,	now	through	vectorization	we	
vectorize	 these	 pre-processed	 data	 and	 then	
applies	ML	algorithms	for	further	classification	of	
these	Sentiments.		
In	 this	 research	 study	 we	 have	 been	 go	 through	
certain	efforts	for	the	identification	of	a	Sentiments	
as	 either	 a	 Positive	 ,	 Negative	 or	 a	 Neutral	 by	
applying	the	above	three	multiple	ML	Classifiers	i.e.	
Naïve	Bayes,	Decision	Tree	&	Random	Forest.	We	
have	 further	Count	Plot	each	of	 these	Sentiments	
i.e.	 Positive,	 Negative	 &	 Neutral	 on	 a	 Graphical	
Representation	 to	 check	 the	 Ratio	 among	 these	
sentiments	 in	 which	 we	 get	 to	 know	 that	 the	
Positive	 Sentiments	 has	 a	 maximum	 ratio	 on	
comparing	with	Negative	and	Neutral	Sentiments.	
Meanwhile,	we	got	the	Lowest	or	smallest	ratio	of	
Neutral	Sentiments.	
Here,	 we	 also	 check	 the	 each	 of	 Individual	
Accuracies	of	above	classifiers	as	well	as	each	of	the	
Sentiments	as	well.	 In	which	we	get	to	know	that	
the	Random	Forest	is	a	powerful	ensemble	learning	
technique	 that	 can	 be	 applied	 in	 personalized	
shopping	and	 tracking	 customer	 feedback	as	 it	 is	
predicting	a	best	result.	Furthermore;	According	to	
the	perspective	of	the	product,	the	seller	will	keep	
the	same	product	&	will	be	well	familiar	from	the	
Mindset	of	the	individual	Customer	that	if	we	give	
a	sale	or	a	half	price	to	them	so	they	will	grab	that	
opportunity.	 So	basically	 this	 accuracy	 is	 actually	
representing	that.				
	
4.1. Case	Studies	&	Empirical	Analysis	
AI-powered	sentiment	analysis	offers	businesses	a	
powerful	 tool	 to	 earn	 perception	 into	 frequenter	

feedback	 and	 sentiment	 (Grin.co,	 n.d.).The	
empirical	 data	 analysis	 reveals	 a	 substantial	 and	
positive	 impact	 of	 implementing	 NLP	 in	
personalized	 shopping	 and	 tracking	 customer	
feedback.	 Across	 various	 key	 metrics,	 including	
customer	 satisfaction,	 conversion	 rates,	
operational	 efficiency,	 revenue	 growth,	 and	
sentiment	 analysis,	 the	 results	 consistently	
demonstrate	 the	 effectiveness	 of	 NLP-driven	
personalization	 in	 enhancing	 the	 overall	 retail	
experience.	The	retail	chain	experienced	improved	
customer	 satisfaction,	 increased	 revenue,	 and	
streamlined	operations,	underscoring	the	value	of	
NLP	in	revolutionizing	retail	practices.		

4.1.1. Airbnb	
Airbnb,	 the	 famous	 online	 accommodation	
marketplace,	they	make	use	of	AI-driven	sentiment	
analysis,	which	they	find	really	helpful	to	examine	
and	 scrutinize	 customer	 reviews	 in	order	 to	 spot	
areas	 where	 they	 can	 improve.	 Through	
consequential	 changes	 to	 their	 platform	 and	
services,	 Airbnb	 has	 attempted	 to	 tackle	 the	
identified	 issues	 and	 enhance	 their	 overall	 guest	
experience.	
	

4.1.2. Coca-Cola	
The	implementation	of	sentiment	analysis	in	Coca-
Cola's	brand	analysis	during	the	2018	World	Cup	
was	 undoubtedly	 a	 game-changer.	 By	 effectively	
studying	the	prevailing	sentiments	and	key	topics	
discussed	on	social	media	platforms,	it	was	able	to	
craft	selected	advertising	blitz	that	truly	resonated	
with	 fans	 worldwide.	 This	 unique	 approach	
elevated	 the	 brand's	 image	 and	 allowed	 for	 an	
unprecedented	level	of	engagement.	

4.1.3. Sephora	
AI-powered	 sentiment	 analysis	 is	 a	 valuable	 tool	
that	Sephora	utilizes	to	analyze	consumer	feedback	
on	 social	 media.	 With	 the	 ability	 to	 recognize	
trends	in	customer	desire	&	behavior,	Sephora	can	
build	an	 intended	marketing	crusaded	&	improve	
client	 engagement.	 By	 using	 AI	 algorithms	 for	
sentiment	analysis,	Sephora	continues	to	enhance	
its	customer-centric	approach	and	drive	business	
success.		
	
The	demonstration	of	above	case	series	shows	the	
usage	 of	 this	 technology	 on	 businesses	 to	 gain	
estimable	 intuition	 into	 customer	 sentiment	 &	
boost	 their	products	&	services.	By	 following	this	
perspective,	businesses	can	rapidly	&	easily	inspect	
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higher	 volumes	 of	 client	 feedback,	 recognize	 key	
orientation	and	patterns,	&	take	steps	to	raise	their	
customer	experience.		
	
5. CONCLUSION	
The	 implementation	 of	 Natural	 Language	
Processing	 (NLP)	 and	 ML	 Classifiers	 in	
personalized	 shopping	 and	 customer	 feedback	
tracking	has	proven	 to	be	a	 transformative	 force,	
marking	a	significant	milestone	in	the	evolution	of	
retail	 practices.	 As	 it	 is	 redefining	 the	 retail	
experience	and	yielding	substantial	benefits	across	
various	 key	 metrics.	 The	 positive	 impact	 on	
customer	 satisfaction,	 revenue	 growth,	 and	
operational	 efficiency	 positions	 NLP	 as	 a	 pivotal	
tool	in	shaping	the	future	of	retail	experiences.		The	
comprehensive	 analysis	 and	 empirical	 data	
presented	above	underscore	the	profound	impact	
of	 NLP-driven	 enhancements	 on	 customer	
satisfaction,	 operational	 efficiency,	 and	 overall	
business	performance.		
	
6. DISCUSSION	
Personalized	 Shopping	 &	 Tracking	 can	 provide	 a	
more	tailored	&	efficient	shopping	experience	 for	
customers.	By	perusing	client	data,	Businesses	can	
earn	 intuition	 into	 customer	 inclination	 &	
behaviors,	 which	 can	 be	 used	 to	 create	
personalized	 recommendations	 &	 promotions.	
This	accompanies	to	escalate	customer	restitution	
&	loyalty.	Natural	Language	Processing	(NLP)	can	
be	used	to	enhance	customer	feedback	analysis	by	
extracting	valuable	insights	from	customer	reviews	
&	 feedback.	 It	 identifies	 common	 themes	 or	
sentiments	 in	 customer	 feedback,	 which	 can	 be	
used	 to	 ameliorate	 products	 &	 services	 that	 can	
assist	 superior	 understanding	 their	 customers	 &	
improve	the	Customer	Experiences.			
	
Our	Research	Paper	aims	to	provide	 insights	 into	
the	 transformative	 potential	 of	 NLP-driven	
personalized	 shopping	 experiences	 and	 customer	
feedback	 analysis	 in	 the	 retail	 sector.	 Through	
comprehensive	 literature	 review,	 empirical	
analysis,	 and	 case	 studies,	 it	 elucidates	 how	NLP	
technologies	can	reshape	the	way	retailers	engage	
with	 customers,	 tailor	 offerings,	 and	 harness	
valuable	 insights	 from	 feedback	 to	 drive	
continuous	improvement	and	innovation.		
	
As	 NLP	 technology	 continues	 to	 advance,	 these	

trends	 such	 as	 Universal	 Shopping	 Experience,	
Micro-Segmentation	 and	 Individualized	
Experiences	 (NLP	 algorithms	 will	 refine	
personalization	 to	 a	 hyper-level,	 considering	
micro-segments	of	customers	and	delivering	highly	
individualized	 experiences.	 This	 level	 of	
personalization	will	 cater	 to	 specific	 preferences,	
behaviors,	 and	 even	 moods.)	 ,	 Emotional	
Understanding	and	Response	(Future	NLP	models	
will	 comprise	 emotional	 quotient,	 allowing	
systems	to	acknowledge	&	retort	to	user	sensation.	
This	 will	 permit	 more	 compassionate	 &	
personalized	 interactions,	 magnifying	 the	 overall	
customer	exposure),	On-Device	NLP	for	Real-Time	
Personalization	(Edge	NLP	processing	will	become	
more	prevalent,	enabling	real-time	personalization	
directly	on	user	devices.	This	 approach	enhances	
privacy,	 reduces	 latency,	 and	 allows	 for	
personalized	 experiences	 even	 in	 offline	 or	 low-
connectivity	 scenarios.),	 Block-Chain	 for	 Data	
Security	etc.	will	represent	exciting	possibilities	for	
the	 future	 of	 personalized	 shopping	 in	 the	 retail	
sector.	 Retailers	 that	 embrace	 these	 innovations	
stand	 to	 create	 more	 engaging,	 ethical,	 and	
customer-centric	experiences.		
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