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Abstract

The COVID-19 pandemic has led to the publication of a massive amount of research papers,
making it hard for researchers to find relevant information quickly. This study aims to solve
this problem by using knowledge graphs to organize and analyze data from the Kaggle
CORD-19 dataset and AWS metadata. Over 401,270 PDF and 315,742 PMC JSON files
were processed, supported by millions of metadata connections. Knowledge graphs were
created to show relationships between topics, countries, institutions, authors, concepts, and

sentiment scores, allowing researchers to explore the data in multiple ways.

A BERT-based sentiment analysis model was used to assign sentiment scores to papers,
adding 32,299 new connections to the graph. These scores grouped papers based on similar
tones and emotions, helped to uncover hidden patterns and trends. By integrating these
insights into a combined knowledge graph, researchers can now traverse connections across
metadata properties such as authors, institutions, topics, or sentiment scores, broadening

the scope of discovery within the CORD-19 dataset.

Visualizations showed how papers are connected to different metadata properties, such as
the countries where research originated, the institutions involved, and overlapping research
themes. Concept graphs included confidence scores to show how strongly a paper is linked
to a concept. Sentiment graphs added new layers of connections that go beyond traditional
metadata. Statistics highlight the size and complexity of these graphs, with 453,633 country
edges, 476,865 institutional edges, and 1,783,589 concept edges. Also, average

connectivity per node increases after adding sentiment score to the knowledge graph.

This study shows that knowledge graphs are a powerful way to organize and explore large
collections of research papers. Adding sentiment analysis improves the depth of analysis,
making it easier to find valuable information and uncover new insights. This method can
be applied to other fields in the future, providing a strong tool for solving global challenges

by organizing and analyzing large datasets.
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