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Abstract— In E-commerce, the recommendation system plays a 

very crucial role which is a significant part of the E-shopping or 

electronic shopping that engages with the users and enhances 

their shopping experience. In today’s world, where people are 

gradually shifting to online shopping, it is very much essential to 

personalize the recommender system according to their 

preferences. The study examines how E-commerce 

recommendation systems powered by Artificial Intelligence (AI) 

are revolutionizing the online shopping experience by exploring 

various personalization trends, and investigating how these 

systems enhance customer experience within the e-commerce 

domain. Lastly, the survey analyses the strengths and limitations 

of existing AI techniques, highlighting areas for future research 

and aims to provide a comprehensive overview of AI's role in 

shaping personalized recommendations and improving customer 

satisfaction in the evolving world of e-commerce. 
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I. INTRODUCTION

In today’s world, E-commerce is incredibly popular and one of 

the fastest growing retail sectors. Unlike traditional shopping, 

the E-shopping offers the users a wide range of diversity, 

flexibility, convenience and especially the liberty to explore 

their preferences from a huge range of collections. However, 

the system comes with complexities too - understanding the 

exact users’ need and providing the suitable preferences for 

seamless shopping experience.  

The exponential growth of e-commerce has intensified 

competition, demanding a focus on Customer Experience (CX) 

differentiation. Artificial intelligence (AI) has become a game-

changer in this arena, particularly through the development of 

intelligent recommendation systems. These systems leverage 

user data and product attributes to provide personalized 

suggestions, aiming to streamline the discovery process, 

enhance customer satisfaction, and ultimately drive sales. 

This study offers a comprehensive examination of AI-powered 

recommendation systems in the e-commerce domain by 

delving into the core functionalities of these systems, exploring 

how they utilize AI to personalize product recommendations 

for individual users. Further, this survey investigates the impact 

of personalization on Customer Experience (CX), considering 

factors like reduced decision fatigue and increased purchase 

likelihood. Finally, the current study evaluates the strengths 

and limitations of the current AI techniques employed in 

recommendation systems and aims to provide a valuable 

information about the transformative role AI plays in shaping 

personalized recommendations and fostering a more engaging 

and satisfying online shopping experience for customers in the 

e-commerce platform.

II. RELATED WORK

E-commerce recommendation system is a hot topic, with

numerous recent surveys exploring the latest approaches. This

section aims to provide some of the recent surveys in this area.

Dr. Gaurav Jangra et al [1] in the conference paper titled “Role

of Artificial Intelligence in Online Shopping and its Impact on

Consumer purchasing behaviour and Decision” proposes the

need for Artificial Intelligence (AI) in the field of ecommerce

domain to understand customer needs and behaviors, leading to

personalized product and service offerings. In this survey, they

have conducted research on the impact of consumer behaviour

by conducting a study of 200 respondents from Haryana state,

showing a significant association between AI tools (like voice

and visual search, chatbots, etc.) and consumer buying

behaviour, including trust, attitude, and perceived risk and have

analyzed their purchasing patterns, such as preferred payment

methods, frequency of online shopping, and electronic gadgets

used for shopping to gain insights related to their shopping

behaviour. Also, this study provides demographic insights into

the respondents’ profiles, including gender, age, marital status,

education, occupation, and income, highlighting their shopping
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habits and preferences. Following which, it has used chi-square 

analysis to measure the association between various 

demographic profile and various purchasing pattern or habits. 

This study has used different statistical methods like ANOVA 

(Analysis of Variance) and linear regression to determine the 

impact of Artificial Intelligence on customer purchasing 

decisions. The study conducted on Haryana’s rural and urban 

population about the online shopping using AI was resulted 

with maximum benefits and stated it will influence the 

customer purchasing behaviour and assist them in selecting or 

purchasing products that meet their personalized needs. The 

study has been concluded by stating that no significant effect of 

artificial intelligence on customer purchasing decisions has 

been rejected. 

Sabina-Cristiana Necula et al [2] in their paper titled “AI-

Driven Recommendations: A Systematic Review of the State 

of the Art in E-Commerce” has aimed to investigate the extent 

to which the artificial intelligence is utilized in the 

recommender system for e-commerce and as well explained 

about other technologies in conjunction with AI to enhance the 

consumer experience throughout the e-commerce process. 

This study has explored various AI methods like machine 

learning, deep learning, and predictive modelling used in e-

commerce recommender systems and highlights the 

integration with technologies like blockchain and virtual 

reality. The study has also discussed the impact of AI-based 

recommender systems on sales and the competitive landscape 

of e-commerce and reviewed the evolving nature of users who 

prioritize privacy and require trust-building efforts from 

sellers. The study concluded that most AI-based techniques 

employed in recommender systems are machine learning, deep 

learning, augmented reality and virtual assistance and 

criticized that the effectiveness of AI-based recommendations 

may vary depending on the specific application, user profiles 

and recommendation contexts. The study has kept forth a 

strong point that they did not have enough evidence to 

determine the drawbacks of AI-based recommendation and it 

will only pave a way for future enhancement and it is a 

technique that is very much efficient in the world of 

ecommerce. 

Jinting Shi et al [3] in their conference paper titled “E-

Commerce Products Personalized Recommendation Based on 

Deep Learning” paper proposes a personalized 

recommendation model for e-commerce products using BERT-

Bi-LSTM, aiming to improve recommendation accuracy. This 

study combines the BERT model for feature extraction with 

Bi-LSTM for learning contextual semantic information, 

resulting in more accurate product recommendations. The 

study has compared the experimental results of various 

benchmark models like BERT-SVM model, BERT-RNN 

model and BERT-LSTM model and used RMSE (Root Mean 

Square Error) to measure the differences between values 

predicted by different models. Thus, the study examined the 

experimental results of all the models and concluded that the 

BERT-Bi-LSTM model achieved the lowest RMSE value of 

0.82 compared to other benchmark models, indicating the 

highest recommendation accuracy. This study provides a proof 

of utilizing deep learning techniques in AI-based 

recommendations for efficient results. 

III. AI-POWERED PERSONALIZATION

A. AI Powered Recommendation Systems

The AI-powered recommendation systems in the ecommerce 
which uses AI algorithms and machine learning techniques [2] 
that depends on huge amount of data in order to suggest or 
recommend a product to customers. The major difference 
between the traditional and AI recommendation system is that, 
the traditional recommendation system operates based on 
predefined instructions and relies on rule-based approaches, 
often limited to handle vast amount of data and lacks the ability 
to learn from different scenarios whereas the AI 
recommendation systems has the capability to adapt to new 
situations and provide flexibility in generating dynamic and 
personalized results. These recommendation systems utilize the 
advanced AI algorithms to analyze customer behaviour, 
preferences and historical data to provide personalized product 
suggestions. 
The benefits of AI recommendation systems include enhancing 
customer experience through personalization – where it 
expands the options for customers through making 
personalized suggestions, meeting customer experience 
expectations, delivering only the relevant contents, reducing 
customer frustrations and enabling smooth experience across 
multiple channels. 

B. Techniques used in AI Powered Recommendation Systems

The AI recommendation system works by collecting data 
which includes implicit data, explicit data and behaviour data 
of users that are generally stored in its knowledge base, 
analysing the data to get valuable insights and providing 
suggestions or recommendations that are most aligned to the 
users’ preferences. AI-powered recommendations rely on a 
combination of machine learning algorithms and data analysis 
techniques. Some of the techniques that are commonly used 
[5] in AI recommendation systems are mentioned.

Fig.1 Representation and classification of AI-powered 
recommendation system 

1) Collaborative filtering: The Collaborative filtering
technique [6] identifies users with similar purchase history or 
browsing behaviour. By analysing these similarities, the 
system recommends products that these similar users have 
enjoyed. For instance, if a user frequently purchases athletic 
wear, the system might recommend other popular athletic 
apparel brands or products frequently bought by customers 
with similar profiles. 

2) Content-based filtering: The Content-based filtering
approach focuses on the characteristics of products [5] a user 
has previously interacted with. By analyzing product attributes 
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like brand, category, color, or material, the system 
recommends items with similar features. For an instance, if a 
user shows interest in a specific brand of derby shoes, the 
system might recommend other derby shoes from the same 
brand or shoes with similar specifications. 
3) Hybrid approach: Many recommendation engines combine
collaborative filtering and content-based filtering for a more
comprehensive recommendation strategy [5]. This hybrid
approach supports the strengths of both techniques, providing
more relevant and diverse suggestions to users [16].

The study also includes some of the advanced techniques in 
AI recommendations. 

4) Deep learning: The deep learning technique [8] is a
powerful subset of machine learning which excels at analyzing
complex data formats like images and text reviews. By
incorporating deep learning algorithms, recommendation
engines can gain a deeper understanding of user preferences
by analyzing the visual content of products a user has viewed
or the sentiment expressed in their reviews [7]. This technique
generally uses network architecture and optimization
algorithms to train huge amount of data which can be helpful
in improving accuracy and personalization by learning
automatically pattern and representation. There are several
deep learning techniques that are associated in
recommendation, this study has explained the working of
BERT (Bidirectional Encoder Representations from
Transformers) model in detail.

a) BERT model: BERT (Bidirectional Encoder
Representations from Transformers) primarily known for its 
work in Natural Language Processing (NLP). In 
recommendation systems, BERT [3] can be used to create 
embedding also known as vector representations for users and 
items. For users, the embedding could be based on their 
interaction history, search queries and reviews. Similarly, for 
items, embedding could be derived from description, titles or 
metadata. BERT can process and extract the features from text 
data associated with users and items. Then the model can 
process the extracted features which can be fed into the 
machine learning model to generate recommendations. In the 
feedback loop, the results of the process are subjected back to 
system which helps to fine tune the model, making it more 
personalize and accurate over time. In the fig.2, Ei is 
embedding input, Ti is resultant output and Trm is 
Transformer network.   

 Fig. 2 Representation of BERT model 

5) Recurrent Neural Network (RNNs): The RNN algorithm is
efficient in handling sequential data. In the context of e-
commerce recommendations, [10] RNNs can analyze a user's
browsing history or purchase sequence, recommending
products based on the user's recent interactions. For an
instance, if a user starts browsing laptops and then moves on
to look at backpacks, an RNN-powered system might
recommend laptop bags or other accessories typically
purchased alongside laptops. The study has explained one of
the RNN algorithms used in recommendation, namely Bi-
LSTM (Bidirectional Long Short-Term Memory) model in
detail.
a) Bi-LSTM model: Bi-LSTM (Bidirectional Long Short-
Term Memory) model leverage sequential and temporal user
behaviour data to generate more accurate and relevant
recommendations [3]. This model can recognize patterns in
user behaviour over time, which is important for predicting
future actions. This model collects the user-item interaction
data such as view, click and purchase which are organized as
sequences. Following which, the model extracts the features
from the sequence data, both the immediate context of each
action and its relation to past and future actions as these are
essential to understand user’s behaviour. Subsequently, the
model sequences bidirectionally to learn complex user
preferences and behaviour patterns. The learned patterns and
preferences are then used to predict future user actions or
preferences. The model is continuously trained and updated
with new user interaction data and learns from the feedback
loop. In the fig.3, Xi is input sequences, Oi is output patterns,
hL represents state value of forward LSTM layer and hR
represents state value of backward LSTM layer.

Fig. 3 Representation of Bi-LSTM model 

C. Utilization of AI for Personalization

As the Artificial Intelligence (AI) plays a vital role in 
recommendation systems, the following study examines how 
to utilise AI for personalization and certain methods that could 
be taken into consideration. 

1) Contextual recommendations: AI can take into account
of the current context like time of day, weather, season, 
festivals and upcoming holidays to suggest relevant products. 
As, the system gathers information and providing contextual 
suggestions will be very engaging to user and improve their 
shopping experience. For instance, an e-commerce platform 
might recommend raincoats or umbrellas during a rainy 
season. 
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2) Real-time recommendations: By analysing a user's
current browsing behaviour or search queries, AI can 
dynamically recommend products in real-time. This approach 
personalizes the shopping experience based on the user's 
immediate needs and interests. 

3) Next-basket recommendations: AI can be used to
identify complementary products that users are likely to 
purchase alongside the item they are currently viewing. This 
technique helps the users to discover new items they might be 
interested in and increases the average order value for the 
platform. 

4) Personalized search results: AI can tailor the search
results based on a user's past searches and purchase history. 
This ensures that users see products most relevant to their 
individual needs, saving them time and effort in their search 
for desired items. 

D. Impact of Personalization on Customer Experience

A novel approach to customer experience personalization is 
emerging through the utilization of AI-powered 
recommendation systems, significantly impacting business 
practices. AI is helping businesses see beyond the surface and 
cater to the unique desires of each customer. These systems are 
very much helpful for users by providing an environment 
where they have the flexibility to explore their choices, 
improving users’ engagement, and enhancing positive 
Customer Experience (CX). Additionally, these systems also 
help in business perspective by boosting sales, providing 
suggestions that actually users like which will lead to healthy 
customer-vendor relationship and increased revenues. There 
are several impacts of personalization on customer experience 
that are stated. 

1) Enhanced Conversion Rates: Tailoring the shopping

experience increases sales by guiding customers directly to 

what they need, resulting in a lower bounce rate on 

personalized homepages. By presenting relevant content, 

language, currency, and shipping costs based on the shopper’s 

location, the user will improve the likelihood of completing a 

purchase.  

2) Elevated Customer Loyalty: Effective loyalty programs

go beyond generic rewards by offering personalized incentives 

tailored to customers' preferences. Rewarding loyal behaviour, 

such as frequent purchases or successful referrals, strengthens 

engagement and retention. Aligning rewards with specific 

product interests or purchase frequencies enhances the 

program's effectiveness. 

3) Improved Customer Experience: Streamlining product

choices through curated recommendations and targeted 

promotions alleviates decision fatigue, preventing potential 

customers from leaving due to overwhelming options. A user-

friendly interface that allows for content filtering and 

personalized suggestions accommodates diverse customer 

demographics [4] and preferences. 

The success of e-commerce hinges on a customer's ability to 
discover and purchase desired products. Personalization 
strategies play a crucial role in achieving this by tailoring 
recommendations to individual needs.  This is supported by 
the 2021 State of Personalization Report [22] by Twilio 
Segment, which found that Over half (56%) of consumers say 
they will become repeat buyers after a personalized 
experience, a 7% increase year-over-year (Twilio Segment, 

2021). Increased conversions signify a positive impact on 
customer experience.  Personalization helps users discover 
relevant products faster, reducing frustration caused by 
irrelevant suggestions.  This leads to a more efficient shopping 
journey and ultimately, greater customer satisfaction.  By 
facilitating successful purchases, personalization demonstrates 
its effectiveness in enhancing the overall customer experience 
in e-commerce. 

Fig.4 Pictorial representation of impact of personalization 

provided by Twilio Segment 2021 

IV. LIMIITATIONS IN THE EXISTING WORK

The traditional recommendation system has limited 

functionality to vast amount of data. Unlike the human sales 

associate, the system cannot adapt to changing requirements 

and it is unable to produce efficient results when it comes to 

users’ dynamic preferences. This drawback can be addressed 

with AI recommendation system which has the ability to 

provide personalization for users. The current AI techniques in 

recommendation systems possess several strengths that 

contribute to their effectiveness in providing personalized and 

accurate recommendations. These techniques, such as 

collaborative filtering, matrix factorization, and deep learning, 

excel in handling vast and complex datasets, allowing them to 

capture intricate patterns and relationships in user behavior. 

By leveraging machine learning algorithms, recommendation 

systems can continuously learn and adapt to evolving user 

preferences, leading to improved recommendation quality over 

time. Additionally, AI techniques enable recommendation 

systems [25] to incorporate various data sources, including 

user interactions, demographic information, and contextual 

data, resulting in more holistic and context-aware 

recommendations. Furthermore, advancements in deep 

learning enable recommendation systems to learn high-level 

representations of users and items, facilitating more nuanced 

understanding and prediction of user preferences. Overall, the 

strength of current AI techniques lies in their ability to provide 

highly personalized, adaptive, and contextually relevant 

recommendations, thereby enhancing user experience and 

engagement in diverse application domains such as e-

commerce, content streaming, and social media platforms. 

However, the system may have some restrictions like limited 

ability to handle unstructured data, providing creative 
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solutions and dependency on human input to function. These 

are some of the valuable insights that can be a considered for 

the scope for future advancements.  

V. CONCLUSION

AI-powered recommendations are the future of building 

deeper connections with customers. This study gives a 

comprehensive overview on AI based recommendation 

systems and how they work to enhance the customer 

experience. The notable advancements made in the AI-

powered recommendation systems are explored. It is well 

evident that the world is functioning to improve the current 

working of recommendation system by integrating with 

Artificial Intelligence (AI) to bring a greater impact in the 

field on E-commerce. However, to improve user satisfaction 

and enhance business sectors to next level, considering factors 

like novelty, integrity and diversity are very much essential.  
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