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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 | 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
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What should | read next?
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PubGraph Dataset (arXiv)

OGBL-Cite 3M 30M 1
WikiKG90Mv2 91M 601M 1000
PubGraph 432M 15B 51
PG-1M 3M 22M 4
PG-10M 25M 315M 4
PG-Full 184M 2.2B 4
Metric | PG-IM PG-10M PG-Full
Mutual Citations (%) 0.03 0.04 0.06

Authorship Completeness (%) | 99.97 99.97 99.92
Venue Completeness (%) 92.37 90.25 75.34
Institution Completeness (%) 81.45 71.21 45.77

Table 2: Validity and completeness metrics of sampled KGs.


https://arxiv.org/abs/2302.02231
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What should | read next?



Knowledge Graph Embedding Using KGTK

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

e How? Representation Learning
o Learn an n-dimensional representation for each paper using link

structure
o Find similar papers through a similarity measure (e.g., euclidean
distance or cosine similarity) fr(0x, 0,) = c(by, g-(6)))

e Let’s try out this scenario!



20 vears of network community detection (Fortunato and Newman, 2022

Who should we we invite for a talk?


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

Community Detection Using KGTK

¢ Find researchers that have similar interests

e How? Community Detection

o Find “communities” a subset of papers that have strong 1internal
citation connections and weak external citation connections
o Assume publications are good representatives of authors’ -interests

@ lLet’s see how this can be done!



What should | read first?



PageRank Using KGTK

e Find papers that have been influential in a specific
domain that we are interested 1in.

e How? Node Importance
o 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
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KGTK commands



Training Validation Testing

pubiication @) Model | MRR Hits@1 Hits@10 Hits@50

o) ComplEx | 0.007 0000 0008  0.071

Vmg GraphSAGE-D | 0.149  0.062 0324  0.664
RGCN-D | 0.166 0071 0364  0.709

GraphSAGE-E | 0.779  0.697 0.917 0.968
RGCN-E 0.706  0.609 0.872 0.939

GraphSAGE-H | 0.784  0.697 0.928 0.973
RGCN-H 0.746  0.645 0.919 0.977

\4

2015 2016 2017 2018 2019 2020 2021

Variation | MRR Hits@1 Hits@10 Hits@50

Variation | "0 8% | MRR  Hits@l  Hits@10 (ST‘m‘z ;
ampes Seonns Full | 0725 0.609 0920 0.992
Entity Type 1000 | 0.560 0.418  0.826 655 (CPU) 1 0722 0606 0919 0978
Time : : . .
Gonstrained. | 1000|0571 DA% OBL7  60L(CRU) V-1 [ 0715 0600 0909 0970
Community | 1000 | 0.076 0.023  0.167 1008 (CPU) A1 | 05%6 039% RS D

Full | ~3.38M | 0.015 0.000 0.036 81987 (GPU)

-V-A-1|0518 0.380 0.780 0.900

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 dinductive learning
° Characterizing researcher dynamism and why it matters

° 2 workshop papers at AAAI, 2 papers 1in submission to IJCAI

What’s next?

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



