
Lab Program

Time (EST) Content Speaker

10:45 - 11:00 Welcome and introduction Filip

11:00 - 11:20 Internet Memes: Knowledge connects culture and creativity Filip

11:20 - 11:40 Financial transactions: Detecting anomalies in trading Ke-Thia

11:40 - 12:00 PubGraphs: What should I read next? Kian & Jay

12:00 - 12:20 Morality in events: From news to timelines and graph maps Gleb

12:20 - 12:30 Discussion and Closing remarks Jay



PubGraph:
What should I read next?



Introduction

Attention 
is All You 

Need

Adam: A Method 
for Stochastic 
Optimization

Diederik 
Kingma

Jimmy Ba

Ashish 
Vaswani

Noam 
Shazeer

Bert: Pre-training of deep 
bidirectional 

transformers for 
language understanding

Jacob 
Devlin

Kristina 
Toutanova

ICLR 
2014

NeurIPS 
2017

NAACL 
2019

● Scientific discoveries are built 
on prior research findings

● Relationships between different 
publications, authors, topics, & 
communities can help us 
understand new discoveries

● How can we characterize these 
relationships?

● … and what can they tell us 
about the nature of science, 
discovery, and how to win 
collaborators and influence 
research?



PubGraph Dataset (arXiv)

OpenAlex:
● 📄  Publications (Papers, Books, Datasets, etc.)

● 👩 Authors

● 📚 Venues

● 🏫 Institutions

● 💡 Concepts

Dataset Nodes Edges Rel

OGBL-Cite 3M 30M 1

Freebase 86M 339M 15000

WikiKG90Mv2 91M 601M 1000

PubGraph 432M 15B 51

PG-1M 3M 22M 4

PG-10M 25M 315M 4

PG-Full 184M 2.2B 4

https://arxiv.org/abs/2302.02231


WikiData Ontology Mapping



What should I read next?



Knowledge Graph Embedding Using KGTK

● Find papers that are similar to the current paper that we 
are reading

● How? Representation Learning
○ Learn an n-dimensional representation for each paper using link 

structure
○ Find similar papers through a similarity measure (e.g., euclidean 

distance or cosine similarity)

● Let’s try out this scenario! 



Who should we we invite for a talk?

20 years of network community detection (Fortunato and Newman, 2022)

https://www.nature.com/articles/s41567-022-01716-7


Community Detection Using KGTK

● Find researchers that have similar interests
● How? Community Detection

○ Find “communities” a subset of papers that have strong internal 
citation connections and weak external citation connections

○ Assume publications are good representatives of authors’ interests

● Let’s see how this can be done!



What should I read first?



PageRank Using KGTK

● Find papers that have been influential in a specific 
domain that we are interested in.

● How? Node Importance
○ Assign an importance score to each paper based on all the citations 

and references in the graph

● Let’s do this on our data!



Using KGTK at Scale



PubGraph: A Large Scale Scientific Temporal Knowledge Graph (arXiv)



Impact / Future Work
Impact:

● PubGraph: Massive new resource with 15B edges

● New methods and benchmarks for inductive learning

● Characterizing researcher dynamism and why it matters

● 2 workshop papers at AAAI, 2 papers in submission to IJCAI

What’s next?

● Identifying surprising connections 
● Extending analysis researcher dynamism
● Using more paper content alongside PubGraph


