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ABSTRACT 

Social media reviews and feedback are getting increasingly important for customers 

ordering food from a food delivery services in the last few years. This trend has become 

even more prominent since COVID-19 pandemic and government enforced lockdowns. 

During the Covid-19 crisis, customer’s preferences in having food delivered to their 

doorstep instead of waiting in a restaurant has propelled the growth of food delivery 

services (FDS). As all restaurants go online and get onboarded to FDS, such as 

UberEATS, Menulog or Deliveroo, customer review on online platforms has become an 

important source of information about the company’s performance. The FDS 

organisations would like to find complaints from customer feedback and use the data 

effectively to understand the areas for improvement to enhance customer satisfaction. The 

study aims to review the Machine Learning (ML) and Deep Learning (DL) models along 

with explainable artificial intelligence (XAI) method to predict customer sentiment in the 

FDS domain. This research aims to develop a robust end-to-end framework using AI/ML 

which can help to accurately predict customer sentiment in the first objective. The second 

objective presents the XAI technique implementation on the black box DL models. The 

explanations of the black box models as how they build the outcome will help build the 

trust in the system. The third objective groups the positive and negative sentiments in 

groups using topic categorization technique. The groups can be used for sending the 

customer complaints for process improvement and positive reviews for rewarding staff. 

Firstly, in the objective 1, customer review data was collected from Productreview 

website and was used for building simple Long short-term memory (LSTM), 

Bidirectional Long Short-Term Memory (Bi-LSTM) and hybrid Embedded Bidirectional 

GRU LSTM CNN (Bi-GRU-LSTM-CNN) DL models for performing sentiment analysis. 

The DL models were compared to pick the best classifier for FDS domain. The results 

showed LSTM model, Bi-LSTM model and Bi-GRU-LSTM-CNN model achieved 

accuracy of 96.07%, 95.85% and 96.33% respectively. Secondly, in the objective 2, XAI 

techniques such as Shapley Additive Explanations (SHAP) and Local Interpretable Model 

Agnostic (LIME) were used on the best DL model to provide explanation on the sentiment 

prediction. Both the techniques SHAP and LIME proved useful in explaining the model 

with features (words in case of sentences) which are contributing the prediction outcome. 
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Thirdly, in the objective 3, this study implemented topic categorization technique LDA 

on the positive and negative comments.  

Keywords: sentiment analysis, food delivery services, deep learning, explainable 

artificial intelligence, lime, shapley
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