


1. Research motivation

• COVID-19 knowledge flood brings a severe information crisis.

• Facing nearly a million of  publications, how can a researcher obtain knowledge that falls in 

his/her specific interests? (Knowledge mining)
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1. Research motivation

• Our aim: To build a systematic Covid-19 knowledge search and 

retrieval framework for researchers.

Interested in tracking a specific topic?
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2. Data and methods

• We decided to use PubMed collection as our data source

• Peer-reviewed articles

• More curated metadata (MeSH terms, biomedical entities) to support our project 

analysis need

Covid-19 collection

• 127,971 papers (before 2022)

• With titles and abstracts

• Remove editorial, letters

Historical collection (pre-2020)

• 30+ million historical papers



• A principal component analysis (PCA) variant

• Works on term-document matrix and reduces term factors

• PCD standardizes the number of  factors by minimizing the entropy and 

maximizing the cohesiveness of  the derived factor groups.

2. Research methodology – PCD



2. Method 2 – Knowledge model search

A research topic characterized 

by scientific terms and their 

averaged TF-IDFs

The feature space of  this topic: 

TF-IDF top ~50 terms + 

bottom ~50 terms (above 0)

A ranking of  records with 

similarity above 0.5

The entire PubMed database 

(30+ million records)

Cosine similarity & yearly avg. 

citation harmonic mean:

Paper recommendation

filtering
remove editorial, 

letter etc.
Feature selection Cosine similarity

Why TF-IDF model?  - Robustness  - Scalability



2. Method 3 – Hierarchical topic tree (HTT)
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4. Results - Trend & Distribution

Knowledge burst
• Massive novel/disruptive knowledge

Slowing down rate
• Knowledge convergence?

• Research resource capacity limit? (Journal, 

review resources, funding limit)



4. Results - Trend & Distribution
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• China-led vs. US lead

• A possible positive correlation between article productivity and Covid-19 severity 



4. Results - PCD topic profiling

Clinical investigation

Public health

Vaccination

Mental health



4. Results – PCD topics change

• Public health • Vaccination

• Women

• SARS-CoV2-

transmission

• ICU, PCR, death

• Lockdown

• Mental health



4. Results – Overall HTT

Clinical branch

Public health branch



4. Results – Knowledge retrieval (Vaccination)
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4. Results – Visualizing retrieved knowledge

vaccine effectiveness 

and durability
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5. Conclusions

1. A methodology framework for Covid-19 knowledge profiling & retrieval

2. Two research trajectories: Clinical research and public health

3. The social impacts of  Covid-19 are attracting more attention than the 

disease and virus themselves

4. Highlight four specific knowledge foundations from historical articles for 

future vaccination research reference



5. Future directions

1. Quantitative validation for knowledge model search & HTT (Being 

improved in our methodology paper)

2. How can we measure the quality of  Covid-19 publications? (next goal 

in our project)

3. Quantitative indicators to measure knowledge disruption caused by 

Covid-19.

4. How do we exploit the results to facilitate novel knowledge discovery?




