
New Frontiers of Information Extraction

Muhao Chen Manling Li Heng Ji Dan Roth

July 2022

NAACL Tutorial

New Frontiers of Information Extraction

Lifu Huang Ben Zhou



Information Extraction

n Understanding text depends on the ability to 
Extract Information from it 
¨ Identify and contextualize 

n entities, 
n quantities (and their scope), 
n events, 
n relations, etc.

¨ Often, there is a need to disambiguate and link entities 
and events to encyclopedic resources
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She reports worsened seizure frequency, seizures now occurring 
up to 10/week, in clusters about 2-3 day/week. Previously 
reported seizures occurring about 2-3 times per month, often 
around the time of menses,…

The COVID-19 pandemic in the United States is part of 
the worldwide pandemic of coronavirus disease 2019 (COVID-
19). As of October 2020, there were more than 9,000,000 cases 
and 230,000 COVID-19-related deaths in the U.S., representing 
20% of the world's known COVID-19 deaths, and the most 
deaths of any country.

Mayor Rahm Emanuel has raised more than $10 million toward 
his bid for a third term – more than five times the total raised by 
his 10 challengers combined, campaign finance records show. 

In the first quarter, the Bears Cutler fired a 7-yard TD pass to tight end 
Greg Olsen. … In the third quarter, the … back Adrian Peterson's 1-yard 
touchdown run. The Bears increased their lead over the Vikings with 
Cutler's 2-yard TD pass to tight end Desmond Clark. The gap was reduced 
when Favre fired a 6-yard TD pass to tight end Visanthe Shiancoe. The 
Vikings … with Adrian Peterson's second 1-yard TD run. The Bears then 
responded with Cutler firing a 20-yard TD pass to wide receiver Earl 
Bennett. The Bears then won on Jay Cutler's game-winning 39-yard TD 
pass to wide receiver Devin Aromashodu.



Information Extraction

n Understanding text depends on the ability to 
Extract Information from it 
¨ Identify and contextualize 

n events, 
n entities, 
n quantities (and their scope), 
n relations, etc.

¨ Often, there is a need to disambiguate and link 
entities and events to encyclopedic resources

n Why do we need to extract information? 
¨ Facilitate answering questions about the text

n IE is the backbone of any knowledge-driven AI 
system
¨ Needed even for evaluation, summarization  
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deaths of any country.

Mayor Rahm Emanuel has raised more than $10 million toward 
his bid for a third term – more than five times the total raised by 
his 10 challengers combined, campaign finance records show. 

In the first quarter, the Bears Cutler fired a 7-yard TD pass to tight end 
Greg Olsen. … In the third quarter, the … back Adrian Peterson's 1-yard 
touchdown run. The Bears increased their lead over the Vikings with 
Cutler's 2-yard TD pass to tight end Desmond Clark. The gap was reduced 
when Favre fired a 6-yard TD pass to tight end Visanthe Shiancoe. The 
Vikings … with Adrian Peterson's second 1-yard TD run. The Bears then 
responded with Cutler firing a 20-yard TD pass to wide receiver Earl 
Bennett. The Bears then won on Jay Cutler's game-winning 39-yard TD 
pass to wide receiver Devin Aromashodu.

Who scored the longest touchdown pass of the game?

What is her seizure frequency? 

How much did his challengers raise?



The Role of Information Extraction 

n Most of the work in NLP focuses on understanding “what the 
text says”
¨ We analyze “what’s written here” at the sentence level 

(mostly) 
n But more and more also at a document level
n And even, at a multi-document level

n Integrating multiple IE tasks allow us to go beyond “what the 
text says”
¨ We can now attend to “what is happening”

n And ground it in the world
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The Power of Integrative Information Extraction

n Hedge fund investigated a former 
employee.

n A sales manager that was fired and was 
suspected to have taken with him clients.

n A team of lawyers took 3 weeks to go over a 
few hundred thousands emails and found 
nothing.

n The NexLP engine processed the data –
¨ Communications among entities: who 

communicates to whom, when, about what?
¨ Identified anomalies in communication 

(temporal and other irregular 
communications)

n Guided an investigator to the suspect email 
to him mom about clients shortly before 
leaving. 
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Date: Thu, 11 May 2000 07:32:00 -0700 (PDT)
From: david.delainey@enron.com
To: mike.jakubik@enron.com
Subject: Re: Raptor

That may work - I don't want to end up with an equity position I just worked hard to eliminate. 
Further, raptor may be a good accounting hedge but if we took back JEDI's share at existing 
marks we would be destroying significant real value. Will the buy back price of the equity/debt we 
get back from JEDI incorporate the write downs we think should occur?

Regards,
Delainey
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Joint Energy Development 
Investments
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Year/Month: May 2000
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Year: 2000

Work Shift: Business Evening

CONCEPT AI

Equity
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equity markets
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Destroying
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Raptor
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Raptor transaction
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EMOTIONAL 
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Sentiment: -5.50
Pressure: 10.50

Opportunity: 7.50
Intent: 4.50

Rationalization: 4.50

Date: Thu, 11 May 2000 07:32:00 -0700 (PDT)

From: david.delainey@enron.com

To: mike.jakubik@enron.com

Subject: Re: Raptor

That may work - I don't want to end up with an equity position I just worked hard to eliminate. 

Further, raptor may be a good accounting hedge but if we took back JEDI's share at existing 

marks we would be destroying significant real value. Will the buy back price of the equity/debt 

we get back from JEDI incorporate the write downs we think should occur?

Regards,

Delainey



Disaster Relief (DARPA-LORELEI Project) 
n Information Extraction in Low Resource Language 
n Provide integrated model of the operational environment 

based on streaming data from multiple sources (news, 
social media, images)
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Somali 
streaming data

Situation Awareness 
(described in English)

n What is it about?
¨ Topics; Events

n “Understand” a situation 
described in Target 
Language
¨ Identify Entities & 

Concepts (NER)
¨ Ground in English 

Resources (EDL)
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n We know how to develop 
models when given a lot of 
good annotated data

n In many situations, exhaustive 
annotation is not realistic. 

n Setting: 
¨ Two surprise languages 

n 2019: Odia, Ilocano
¨ Develop solutions for 

several IE tasks (in a week) 
¨ No annotated data
¨ Some target language 

data; a (limited quality) 
dictionary.

¨ Minimal remote exposure 
to native speakers



Challenges

n It is not sufficient to do information Extraction at the sentence level
n Often, not even the document level, but rather at the document collection level
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Challenges

n Information Extraction cannot be done at a sentence level
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Challenges

n Information Extraction cannot be done at a sentence level
n Often, not even at the document level, but rather at the document collection level
n It needs to be multilingual
n It needs to be multimodal

¨ News, Encyclopedic sources, Social Media
¨ Images and Videos
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When and Where? 

Fu et. al. ACL’22



Challenges

n Information Extraction cannot be done at a sentence level
n Often, not even at the document level, but rather at the document collection level
n It needs to be multilingual
n It needs to be multimodal
n It needs to be robust

¨ Domain, style, …..
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Financial domain: Rate Fixing



Challenges

n Information Extraction cannot be done at a sentence level
n Often, not even at the document level, but rather at the document collection level
n It needs to be multilingual
n It needs to be multimodal
n It needs to be robust
n Supervision

¨ Too many (ill-defined) decisions
n Annotating text for all is not scalable

¨ Level of granularity is a challenge
¨ End-task supervision by itself is often too loose
¨ There is a need to resort to exploiting incidental supervision signals [Roth AAAI’17]

n Self-Supervision from grounding in existing resources 
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In the first quarter, the Bears Cutler fired a 7-yard TD pass to tight end 
Greg Olsen. … In the third quarter, the … back Adrian Peterson's 1-yard 
touchdown run. The Bears increased their lead over the Vikings with 
Cutler's 2-yard TD pass to tight end Desmond Clark. The gap was reduced 
when Favre fired a 6-yard TD pass to tight end Visanthe Shiancoe. The 
Vikings … with Adrian Peterson's second 1-yard TD run. The Bears then 
responded with Cutler firing a 20-yard TD pass to wide receiver Earl 
Bennett. The Bears then won on Jay Cutler's game-winning 39-yard TD 
pass to wide receiver Devin Aromashodu.



This Tutorial 
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Minimally and Indirectly Supervised IE

Indirect & weak 
supervision via other tasks, 

other resources
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Robust Learning and Inference for IE

17

Set an agenda for 
robust, faithful, and 

consistent integrated IE



Knowledge-guided IE
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How various knowledge 
sources can be used to 

guide consistent IE



Transferability of IE Systems
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Transfer across 
tasks, languages, 

and continual 
learning for IE



Cross-Modal IE
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Multimedia IE –
challenges and 
opportunities



Ethics and Privacy

n Most of the technological advances carry risks with them.

n NLP and IE are no different, and perhaps even more sensitive than other 
technologies in today’s information polluted world, and when privacy is left to 
individuals to deal with. 

n In the absence of such regulation, society relies on those who apply technology to 
ensure that they apply it safely and in a transparent way. 
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Tutorial Outline
n Introduction 20 min.

¨ Dan Roth
n Minimally and Indirectly Supervised IE 35 min. 

¨ Ben Zhou
n Robust Learning and Inference for IE 35 min. 

¨ Muhao Chen
n Break 30 min.

n Knowledge-guided IE 15 min. 
¨ Manling Li

n Transferability of IE Systems 35 min. 
¨ Lifu Huang

n Cross-Modal IE 20 min. 
¨ Manling Li

n Conclusion and Future Work 30 min. 
¨ Heng Ji, Dan Roth
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Challenges (1)

n Analyze Suspicious Transaction Reports (STRs) that banks submit to 
government agencies.
¨ Extract relationships and transaction details.

n ALERTED ACTIVITY
¨ On 01/01/2011 the 01/01/2011 wire was stopped by ABC DE’s filter: 
¨ JJ sent a $4,950.00 wire from account 123567 at GH Bank DE, through ABC DE, to account 123456 at 

Peoples’ Bank of Malibu head office, Malibu, to be remitted to People’s Bank of Malibu, XYZ Branch, for the 
benefit of BB for “Prayer Religious Items.” 

n Determine: who did what to whom, where and when?
¨ What are the transactions; from whom, to whom? 
¨ People involved, roles and affiliations
¨ Organizations and their roles
¨ Timelines of events

24



Challenges (2) 

n Inter-banking rate issues 
¨ A client investigates if bankers were fixing the inter-

banking rate. 

¨ "Mate, can you raise the main one by 0.2 till Wednesday? 
I owe you a drink.“

n Messages here are typically very short; the language is 
colloquial and ungrammatical. Messages include many 
quantities (rates), how much to adjust, etc. 

n A “simple” classification problem – but what is 
the label? 
¨ And, where is the training data?
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