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Abstract
Social media and online social networking sites have become key platforms for daily social interactions. During the peak

of the COVID-19 pandemic, the stay-at-home policy and quarantine measures played a crucial role in both reducing the
transmission rate of the pandemic and increasing social media usage. Researchers have increasingly turned to conversational
social media as a valuable alternative source of insights into public behavior and sentiment during crises. However, research in
this field needs to harness data from multiple social media platforms to build a comprehensive public health surveillance system,
showcasing its multi-domain use cases.

In this dissertation, we aim to utilize social media datasets, natural language processing (NLP), and machine learning
(ML) to address the following research questions (RQs): (RQ1) To what extent can conversational social media serve as an
alternative data source to understand public concerns about a pandemic? (RQ2) To what extent can conversational social media
be used as an alternative data source for tracking pandemic-related information? (RQ3) How effective are machine learning
models in forecasting the trends of a pandemic? (RQ4) To what extent can machine learning models based on conversational
social media data help gauge public sentiment about a pandemic? We employ a multi-case study approach to comprehensively
address the research questions. Each case study is carefully crafted to investigate various scenarios and leverage diverse data
sources. Additionally, we explore the potential benefits of employing quantum computing for a sentence classification task. This
comprehensive design enables us to derive robust conclusions and valuable insights for monitoring and mitigating the impact of
a pandemic at a population level.

Our research makes significant contributions to monitoring the spread of a pandemic, identifying trends and patterns,
predicting surges or peaks, and forecasting outbreak hotspots. Our work lays the foundation for comprehensive analysis by
leveraging social media as a data source, showcasing the potential of NLP and ML methods in public health surveillance and
response strategies, and providing valuable perspectives for addressing health-related crises on different social media platforms.
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