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Problem

* Knowledge graph construction requires human supervision
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* Language models store knowledge
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Problem

* How to use language models to construct knowledge graphs?
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Challenges
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Proposed Approach

Corpus

Dylan is a songwriter.
Dylan was awarded Nobel Prize.
Dylan signed Albert Grossman.
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Pre-trained language model

BERT

GPT-2

Match

Candidate Facts

( , IS, songwriter)

(

( , Signed, Albert Grossman)

)

Map

Open Knowledge Graph

Songwriter.Q753110

Sign

Albert_Grossman.Q708584

* MAMA constructs an open knowledge graph with a single forward pass of
the language model (without fine-tuning) over the corpus

* Match: generates a set of candidate facts from a textual corpus
* Map: produces an open knowledge graph from the matched candidates




Results on TAC KBP
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Results on TAC KBP

MAMA outperforms the
previous best system by 2.6%

Larger/deeper LMs produce
KGs of higher quality
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Results on TAC KBP

[BERT LMs outperform GPT-2 LMs
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Results on Wikidata

MAMA outperforms the previous
22.39 best system by over 5.6%
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An Open KG Example

PN
( )

N 4
Nashville.Q23197
gen refP'l'ﬁ @

T sousdd @ songwithrQ753110 Contains knowledge in existing KGs

Urban_contempora&_gospel.059 7604 (In blue)

Rock_music.QM™399

Columbia_Records.Q183387

occupation.P106 Kennedy_Ceniter_Honors.414306 Proper_Recgrds.Q7250169

residence.P551

singer-songwriter.Q488205

tour . with
genre.P136

Artists_United_Against_Apartheid.Q12697 Thomas_Mertoh_Award.Q337620

-\
d_rece€ived.P166 . 4
genre.P136 award_ . record_label.P264
record_label.P26¢ Folk music.Q2358 occupation.P106 7

member_of.P463 occupation.P106

4/‘7 7\1
@

Tom_Petty and_the Heartbreakers.Q2117272

genre.P136
award_received.P166 PN

()
b 4

Tour—with unmartied_partrier.P4s1 American_Folk_Music.Q1541229

.«——————"’_ instrument:P130 Fd—received.P166 WGeived.Plﬁ

Harmonica.Q51290 Grammy_Lifetime_Achievement_Award.Q935843 genre.P136

resldeneeiPSS1 tayrith country_of “citizenship.P27 country_of_citizenship.P27

\:; residence.P551 \U

Duluth.Q485708 B award_recéived.P166 spouse.P26 United_States_of America.Q30
@ .
the_Grateful_Dead.Q212533 d ived.P166 @ H
e awardrecpive Features new knowledge not in

Minneapolis.Q36091

Sara_Lownds.Q457433 )
Polar_Music_Prize.Q754841 New_York_City.Q60

existing KGs ( )

10
Grammy_Award_for_Best_Solo_Rock_Vocal_Performance.Q1542199



Conclusion

* Problem: How to construct knowledge graphs from pre-trained
language models.

* Approach: An unsupervised two-stage approach that constructs
knowledge graphs with a single forward pass of the pre-trained
language models without fine-tuning over the textual corpora
(outperforming compared methods by over 5.6% in F1 on Wikidata).

* Result: Open knowledge graphs not only cover the knowledge already
in existing knowledge graphs (e.g., Wikidata), but also feature open
factual knowledge that is new.



