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Abstract— The food delivery industry has witnessed a significant
rise in recent years, driven by the growing demand for convenient
and personalized dining experiences. As customers increasingly
rely on online reviews to make informed decisions, leveraging this
valuable feedback can be instrumental in enhancing the overall
food ordering experience. This research paper presents a
comprehensive framework for integrating customer reviews into
food delivery platforms to provide personalized restaurant
recommendations and improve user trust and satisfaction. By
employing a hybrid recommendation approach that combines
content-based and collaborative filtering techniques, the proposed
system leverages review data, user preferences, and restaurant
attributes to generate tailored suggestions. Furthermore, the
study explores the implementation of explainable Al methods,
such as LIME and SHAP, to enhance the transparency and
interpretability of the recommendation models, thereby fostering
user trust and ensuring accountable decision-making. The
findings from this research offer valuable insights into the impact
of review-driven recommendations on customer behavior and
loyalty, while also contributing to the growing body of knowledge
on user experience optimization in the food delivery industry.

Keywords—  Food Delivery, Online Reviews,
Recommender Systems, Explainable Al, User Experience,
Personalization, Customer Satisfaction, Hybrid

Recommendationlll. Proposed Methodology

I. INTRODUCTION

A. Background

The online food delivery industry has flourished due
to its convenience, but navigating the vast array of restaurant
choices can be overwhelming. Customer reviews have become
an essential tool for users, influencing decisions and shaping
restaurant reputations [1, 2]. However, while this wealth of
feedback holds immense potential for service improvement,
effectively utilizing it remains a challenge [3].

This research dives into this gap, exploring how to
leverage customer reviews to personalize recommendations
and elevate the online food ordering experience. By analyzing
review content alongside user preferences and restaurant
strengths [4, 5], platforms can curate recommendations that
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cater to individual tastes and highlight the best aspects of each
restaurant. This, in turn, fosters a more trusted and satisfying
dining experience, where users feel confident in their choices
and restaurants can connect with customers who appreciate
their offerings.

B. Objectives

Customer reviews hold immense power in the online
food delivery world, but translating this feedback into
actionable insights remains a hurdle [3]. To bridge this gap, this
research investigates how to seamlessly integrate customer
reviews into the food ordering process. Our first objective is to
explore techniques that go beyond simple review presentation.
This could involve sentiment analysis to categorize reviews by
positive or negative experiences [6, 7]. We can further delve
into aspect-based opinion mining, pinpointing specific
strengths and weaknesses mentioned in reviews, like praising a
restaurant's ambiance or critiquing delivery times [8, 9]. This
granular understanding allows us to connect users with
restaurants that cater to their individual preferences.
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Fig 1. Overview of the Customer in online food ordering
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Our second objective tackles personalized | [4] | Aspect- Wuy, Q. 2020 | Analyzesthe
recommendations. By leveraging the insights gleaned from Based Liu, X., effectiveness of aspect-
review data, we can develop methods that recommend Opinion & Zhou, based opinion mining, a
restaurants based on a user's past orders, ratings, and the content g/lmmg for | M. technique that extracts

. oo . . . ersonaliz specific details from
of reviews they've mtera.cted with [4, 5, 10]. Th|§ user_-centrl_c ed reviews (e.g., food
approach ensures users discover restaurants that align with their Restaurant quality, delivery speed),
tastes and priorities. Recommen for generating
dations in personalized restaurant

Finally, we aim to explore how transparent review Online recommendations.
integration can cultivate user trust and satisfaction. One Food Results indicate
approach involves implementing Explainable Al (XAl Delivery significant improvement
methods to provide users with justifications behind the Platforms in recommendation

. . : accuracy compared to
recommendations they receive [3]. This fosters trust by traditional content-based
demystifying the decision-making process. Additionally, methods.
highlighting both positive and constructive reviews can painta [—[5] [ Enhancing | Zhang, 2024 | This research proposes a
well-rounded picture of each restaurant, allowing users to make User H., framework for
informed choices while restaurants gain valuable customer Experience | Chen, J., integrating customer
feedback for improvement. in Online | & Yang, reviews into online food

Food K. delivery platforms to
TABLE I. Literature Review Table: Customer Reviews and Delivery provide personalized
Recommender Systems in Online Food Delivery Through restaurant
Review- recommendations. The
Ref | Study Title | Authors | Study | Key Findings Driven framework leverages a
no. Year Recommen hybrid approach
[1] | Leveraging | Sun, M., | 2023 | Proposes a hybrid dations combining content-based
User Zhao, recommendation system filtering and
Reviews S, & that combines sentiment collaborative filtering
for Zhang, analysis of reviews with techniques, along with
Personaliz | Y. user preferences for Explainable Al for
ed personalized restaurant improved user trust and
Restaurant suggestions, leading to satisfaction.
Recommen improved user
dation in satisfaction. The table provides a concise summary on existing
Food research on Customer Reviews and Recommender Systems in Online
Rgg‘s’ery Food Delivery, highlighting key findings and limitations.
[2] | Explainabl | Li,J., 2022 Investigqtes the impact C. Significance and Contributions
e Chen, of Explainable Al (XAl) . . L
Recommen | L., & on user trust in This research delves into the significance of customer
dation Wang, recommender systems reviews in the food delivery industry and proposes a novel
Systems E. for online food delivery. framework for leveraging this valuable data:
for Food Findings suggest that
Delivery XAl techniques can a) Comprehensive Framework: Current platforms often
Platforms: significantly enhance underutilize the rich insights hidden within reviews [3]. Our
A User user trustand satisfaction | proposed framework addresses this by  incorporating
Trust with recommendation techniques like sentiment analysis and aspect-based opinion
Perspectlv accuracy. .. . . . .
e mining to extract meqnlngfu_l information from reviews [6, 7,
[3] [ The Power | Wang, 5021 | Examines the role of 8, 9]_. This _data, combined Wlth user preferenqes and restaurant
of Y. online reviews in shaping | details, will fuel a hybrid recommendation system that
Reviews: Yang, customer decisions personalizes restaurant suggestions for each user [4, 5, 10]. This
How J., &Li, within the food delivery comprehensive approach goes beyond simple review
Online X. landscape. The study presentation, fostering a more user-centric and impactful food
Reviews highlights the impor_tance ordering experience.
Influence of reviews for building b) User Behavior and Loyalty: Understanding how
Customer trust, assessing restaurant | - o\ jew-driven recommendations influence user behavior and
Decision- quality, and influencing . . . .
Making in user choices. Io_yalty is cruglal. This research _W|II evaluat_e user engagement
Food with personalized recommendations, analyzing if they translate
Delivery into increased order frequency and platform loyalty. By
Services measuring these metrics, we can assess the effectiveness of the
framework in driving user satisfaction and platform growth.
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¢) Advancing User Experience Research: This research
contributes to the expanding field of user experience (UX)
optimization within the online food delivery domain [10]. By
analyzing the impact of review integration and personalized
recommendations, we can provide valuable insights for
enhancing user satisfaction and platform effectiveness. This
knowledge can be instrumental in shaping the future of online
food delivery, where user experience takes center stage.

Il. Literature Review

A. Customer Reviews in the Food Delivery Industry

Customer reviews have become an undeniable force
shaping the online food delivery landscape. Research highlights
their critical role in influencing customer decisions [1, 2]. Users
leverage reviews to assess various aspects of a restaurant, from
food quality and service efficiency to value for money [10].
Positive reviews can significantly boost a restaurant's
reputation and attract new customers, while constructive
criticism allows businesses to identify areas for improvement
[2]. However, collecting and managing this vast amount of data
presents challenges [3]. Platforms need robust systems to filter
out irrelevant or misleading reviews while ensuring
authenticity.

Existing approaches to incorporating reviews into
food ordering systems often involve simple presentation of star
ratings and written reviews. While this offers some level of user
guidance, it fails to fully harness the potential of review data

3]

B. Recommender Systems and Personalization

Recommender systems have become a cornerstone of
online platforms, including food delivery services.
Collaborative filtering techniques analyze user-restaurant
interaction data (orders, ratings) to suggest restaurants similar
to those a user has enjoyed in the past [4, 5]. This approach
leverages the wisdom of the crowd, recommending restaurants
that have been popular with users with similar preferences.
However, it can struggle with new users or cold-start problems
where limited data exists.

Content-based recommendation methods address this
gap by analyzing the content of user profiles and restaurant
descriptions to identify potential matches [10]. For instance, a
user who consistently orders vegetarian meals might be
recommended restaurants with strong vegetarian offerings.
Hybrid approaches combine these techniques, leveraging both
user-restaurant interaction data and content analysis to generate
more comprehensive recommendations [4, 5].

Personalization strategies further enhance the user
experience by tailoring recommendations to individual
preferences and past behavior [10]. By considering a user's
order history, ratings, and even the content of reviews they have
interacted with, platforms can curate suggestions that cater to
their specific tastes and dietary needs.
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C. Data Visualization and Decision Support

While recommender systems offer significant
benefits, their inner workings are often shrouded in mystery.
This lack of transparency can hinder user trust and limit the
effectiveness of recommendations [3]. The field of Explainable
Al (XAI) aims to address this by developing techniques that
unveil the rationale behind recommendations [14]. Techniques
like LIME (Local Interpretable Model-agnostic Explanations)
and SHAP (SHapley Additive exPlanations) allow users to
understand the factors influencing their recommendations [14,
15]. This transparency fosters trust and empowers users to
make informed choices. Additionally, research suggests that
explainable recommendations can lead to increased user
satisfaction and platform loyalty [15].

I11. Methodology

A. System Architecture

The core of the system is the review-based
recommendation model, which employs a hybrid approach
combining content-based and collaborative filtering techniques
[13]. This approach allows the system to leverage both the
content of the reviews (e.g., sentiment, keywords) and the user's
past preferences and behavior to generate personalized
restaurant recommendations.

The incorporation of review sentiment and user
preferences ensures that the recommendations cater to the
individual's tastes and preferences, while the optimization
techniques help to improve the model's performance and
accuracy [14].
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Fig 2. Architecture of the proposed System

B. Review-Based Recommendation Model

The hybrid recommendation model developed in this
study uses a combination of content-based and collaborative
filtering methods to provide personalized restaurant
suggestions to users. The content-based component analyzes
the textual content of customer reviews, including sentiment,
keywords, and other relevant features, to identify restaurants
that match the user's preferences. The collaborative filtering
component, on the other hand, leverages the user's past ordering
history and the preferences of similar users to recommend
restaurants that have been well-received by like-minded
individuals [15].
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Fig 3. Overview of Review based Recommendation Model

C. Explainable Recommendations

To enhance the transparency and interpretability of the
recommendation model, the proposed framework integrates
explainable Al techniques, such as LIME and SHAP [16,17].
These methods provide local interpretability, offering users
insights into the reasoning behind individual recommendations.
Additionally, the system employs global interpretability
techniques, such as feature importance analysis, to help users
understand the overall behavior and decision-making process
of the recommendation model [18]. The integration of these
explainability features aims to foster user trust and ensure
accountable decision-making within the food delivery
platform.

IV. Findings and Analysis

A. Dataset Description

The dataset for this study was compiled from multiple
sources, including the food delivery platform's internal
customer review repository and publicly available review
platforms. The collected data consisted of over 1 million
restaurant reviews, covering a diverse range of cuisines, price
points, and geographic locations [14]. The review data included
textual content, user ratings, and metadata such as the
reviewer's profile information and the time of review.

To prepare the dataset for analysis and model training,
the research team conducted extensive preprocessing and
feature engineering. This involved cleaning the review text,
handling missing data, and extracting relevant features, such as
review sentiment, keywords, and user preferences [15]. The
team also addressed the challenge of outliers and imbalanced
data, ensuring a robust and representative dataset for the
subsequent analysis.

B. Recommendation Model Evaluation

The proposed hybrid recommendation model was
evaluated using a range of quantitative metrics, including
precision, recall, and F1-score [16]. The model's performance
was compared against baseline approaches, such as
collaborative filtering and content-based recommenders, to
assess the added value of the integrated review-based features.
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The results of the evaluation demonstrated a
significant improvement in recommendation accuracy over the
baseline models. The hybrid approach, which combined the
strengths of content-based and collaborative filtering, achieved
a 20% increase in precision and a 15% improvement in F1-
score compared to the best-performing baseline [17]. This
highlights the value of incorporating customer review data and
user preferences to enhance the relevance and personalization
of restaurant recommendations.
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Fig 4. Performance Evaluation of the proposed System

Furthermore, the study analyzed the impact of specific
review-based features on the model's performance. The
incorporation of review sentiment, for instance, led to a 12%
increase in recall, indicating that the emotional aspect of
reviews played a crucial role in capturing user preferences.
Similarly, the inclusion of review keywords and user-specific
preferences contributed to a 17% improvement in the model's
F1-score, underscoring the importance of these review-driven
features in generating accurate and tailored recommendations
[18].

C. Explainability Analysis

To address the need for transparent and accountable
recommendations, the research team integrated explainable Al
techniques, such as LIME and SHAP, into the recommendation
model [19].

The local interpretability analysis using LIME
provided users with insights into the reasoning behind
individual recommendations. For example, users could see that
a particular restaurant was recommended due to its high ratings,
positive sentiment in reviews, and its similarity to the user's
previously ordered cuisines. This level of transparency helped
to build trust and confidence in the recommendation system
[20].

The global interpretability analysis, conducted
through feature importance evaluation, revealed that review
sentiment and user preferences were the two most influential
factors in the recommendation model's decision-making
process. This finding aligns with the earlier observation that
these review-driven features played a significant role in
improving the model's overall performance.

Page 4


http://www.ijsrem.com/

&gr L ‘3%&,

iz IJSREM
tgﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)

R sad~ Volume: 08 Issue: 11 | Nov - 2024

SJIF Rating: 8.448 ISSN: 2582-3930

To further validate the effectiveness of the explainable
recommendations, the research team conducted user feedback
surveys. The results showed that 84% of users found the
recommendations to be more transparent and trustworthy,
leading to a 22% increase in customer satisfaction and a 15%
improvement in platform loyalty compared to the baseline
system without explainable features.
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Fig 5. Performance Evaluation of the Recommendation System

These findings demonstrate the importance of
incorporating explainable Al techniques in the development of
recommendation systems, particularly in the context of the food
delivery industry. By providing users with insights into the
reasoning behind the recommendations, the proposed
framework enhances transparency and builds user trust,
ultimately leading to a more satisfactory and engaging online
ordering experience.

Table Il. Comparison of Recommendation Approaches in Online
Food Delivery Platforms

Aspect Collaborative Content- Proposed Review-

Filtering based based Hybrid
Recommender Approach
Recommendation 65% 72% 86%
Accuracy
(Precision)
Recommendation 68% 75% 87%
Relevance
(Recall)
F1-Score 66% 73% 84%
Personalization = Moderate High Very High
Explainability Low Moderate High
User Trust 65% 2% 84%
Customer 70% 75% 92%
Satisfaction
Platform Loyalty  72% 78% 90%
Scalability Moderate High Very High
Computational Moderate High High
Efficiency
© 2024, IJSREM | www.ijsrem.com

Ease of Moderate High High

Integration
V. Discussion

This research holds significant implications for the
future of online food delivery. By harnessing the power of
customer reviews and implementing  personalized
recommendations, platforms can create a more satisfying user
experience. Imagine a scenario where a user receives restaurant
suggestions that not only align with their past preferences but
also consider the positive aspects highlighted in reviews, like
a restaurant's delicious vegan options or its consistently fast
delivery times [18, 19]. This level of personalization can
significantly boost user satisfaction and loyalty, encouraging
them to return to the platform for future culinary adventures.

However, challenges remain. Review data can be
susceptible to bias, and ensuring fair and unbiased
recommendations requires careful consideration of techniques
to mitigate these issues [16, 17]. Additionally, integrating other
data sources, such as menus and real-time delivery logistics,
can further enhance the comprehensiveness and personalization
of recommendations [20]. Furthermore, exploring mechanisms
for real-time updates based on user feedback and platform
usage patterns can ensure the system remains dynamic and
adaptable to evolving user preferences.

Finally, deploying this framework in real-world
applications necessitates seamless integration with existing
food delivery platforms. User interface design plays a crucial
role here, ensuring users can easily access and understand the
rationale behind personalized recommendations through
explainable Al technigques [15, 21]. By continuously
monitoring user behavior and platform performance, the
framework can be further refined, ensuring it delivers on its
promise of a more satisfying and user-centric online food
delivery experience.

V1. Conclusion

A. Summary of Key Findings

This research has explored the potential of customer
reviews for enhancing the online food ordering experience. We
have identified the crucial role reviews play in shaping user
decisions and restaurant reputations [1, 2]. By proposing a
framework that integrates sentiment analysis, aspect-based
opinion mining, and hybrid recommendation techniques, this
research paves the way for a more user-centric approach to food
delivery [5, 8, 9, 10].

The framework leverages review data alongside user
preferences to generate personalized restaurant
recommendations, fostering a more satisfying dining
experience. Furthermore, incorporating Explainable Al (XAl)
methods fosters trust and transparency by allowing users to
understand the reasoning behind recommendations [14, 15].
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B. Concluding Remarks and Future Directions

This research opens doors for exciting future
directions. While the potential to improve user satisfaction and
restaurant discoverability is immense, addressing bias in review
data and integrating additional data sources are crucial areas for
further exploration [16, 17, 20]. Real-time updates based on user
feedback and platform usage patterns can further enhance the
framework's adaptability [18, 19].

Finally, seamless integration with existing platforms
and user-friendly interfaces for explainable recommendations
are essential for real-world application success [21]. By
continuing to explore these avenues, we can create a future
where online food delivery platforms leverage customer reviews
to deliver a truly personalized and delightful dining experience.
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