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Information Extraction

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
] UnderStandmg text dEpendS on the ab”'ty to touchdown run. Thcreased their lead over the Vikings with
Extract Information from it Cutler's 2-yard TD to tight end Desmond Clark. The gap was reduced
. . when Favre fire yard TD pass to tight enleisanthe Shiancoe.|The
O Identify and contextualize Vikings ... wit an Peterson's second 1-yard TD run. The Bears then

m  entities, responded
- Bennett.

m events, pass to

utler firing a 20-yard TD pass to wide receiver Earl
ears then won on Jay Cutler's game-winning 39-yard TD
receiver Devin Aromashodu.

m relations, etc.

Sh orts worsened seizure frequency, seizures now occurring
10/week, in clusters about 2-3 day/week. Previously
rted seizures occurring about 2-3 times per month, often

ound the time of menses,...

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

i - -

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.

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.
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Inthe \who scored the longest touchdown pass of the game?

] . Greg Ciscirn voe iin wiie ...qu e ——
u UnderStandmg text dEpendS on the ab”'ty to touchdown run. Thcreased thelr Iead over the Vikings with
Extract Information from it 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 enleisanthe Shiancoe.|The
O Identify and contextualize Vikings ... with Adrian Peterson's second 1-yard TD run. The Bears then

= events, responded with Cutler firing a 20-yard TD pass to wide receiver Earl
o Bennett. The Bears then won on Jay Cutler's game-winning 39-yard TD

m entities, pass to wide receiver Devin Aromashodu.

m quantities (and their scope),
q ( ") She reports wort What is her seizure frequency? NOW occurring

= relations, etc. up to 10/week, in ciusters about 2-3 aay;week. rreviously
O Often, there is a need to disambiguate and link reported seizures occurring about 2-3 times per month, often
entities and events to encyclopedic resources around the time of menses,...
m Why do we need to extract information? Mayor Rahm Ei sttt - to\ward
o ] _ How much d|d h|s chaIIengers raise? :
O Facilitate answering questions about the text his bid for a thiRSERESRSRNesnmenon | raised by
his 10 challengers comblned, campaign finance records show.
m |Eis the backbone of any knowledge-driven Al The COVID-19 pandemic in the United States is part of
system 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.

O Needed even for evaluation, summarization




The Role of Information Extraction

m Most of the work in NLP focuses on understanding “what the
text says”
0 We analyze “what’s written here” at the sentence level
(mostly)
m But more and more also at a document level
m And even, at a multi-document level

m [ntegrating multiple IE tasks allow us to go beyond “what the
text says”
[0 We can now attend to “what is happening”
m And ground it in the world

Something Weird
Is Going On...
2020 2030

How many baguettes are eaten in France?

How many people are vacationing in the Carribean?

What.is happenin

How much coffee is e{poﬂeﬂ Brazil?

How much gasoline are the Germans consuming?

How many sheep are born in New Zealand?
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To: James Haggns; James Hagons; Laura Haggins Ae Neet vist to Londen 22013 11924 ¢ »

Subject:Re: rumors f765488113¢744f5a8510911db140abo

mom,

take a look at the lease | sent to you last night, should be final.

Can you give a shout on the mobile to Jack and Steve? 1 gave you their numbers. See if thay are wiling to

come with me. Keep it on the down low.
‘

2 v M4 Pager ot M D 1w2e12

Love you,
hm
R —
Laura Higgins 71/20138:03:00 M D 27 [ ‘ > .
To: James Hagons
Subject:Re: rumor 44ed3bf6ead04feadbabboed7063d17

Dudn't you want me to take a ook at the lease?

| —
Doc: 1 of 1 CASE_000001 o




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 - | don't want to end up with an equity position | 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




Year/Month: May 2000
Month: May
Year: 2000
Work Shift: Business Evening

COMMUNICATORS

udavid delainey
david delainey

delainey david w
dave delainey
david delaney
dave delaney
cavid delaine
Mike Jakubik

ORGANIZATIONS

JEDI
JEDI I
Joint Energy Development
Investments

Enron.com

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 - | | o [ position 1 just

Further, - may be a - accounting hedge but if we took back- share at existing

- voud oo [ i e e of e
we get back from-incorporate the _vve think should occur?

Regards,

Sentiment: -5.50
Pressure: 10.50
Opportunity: 7.50
Intent: 4.50
Rationalization: 4.50

CONCEPT Al

Equity
equity interest
equity markets

equitv stakes

Hedge
hedge fund
hedging strategy
statistical hedging

Destroying
destroyino rormpetition
Destroying value

Raptor
Raptor structure
Raptor vehicles
Raptor transaction
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Disaster Relief (DARPA-LORELEI Project)

m [Information Extraction in Low Resource Language

m Provide integrated model of the operational environment

based on streaming data from multiple sources (news,

social media, images)
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What is it about?
[0 Topics; Events

“Understand” a situation
described in Target
Language
O Identify Entities &
Concepts (NER)

0 Ground in English
Resources (EDL)

Somali
streaming data

Situation Awareness
(described in English)

LORELEI Situation Awareness

5 Dan Roth — UPenn and Todd Hughes — Next Century
LORELEI Program Manager: Boyan Onyshkevych - DARPA

quP #7 COGNITIVE
FPenn Gy @

NEXTCENTURY

Goal: Provide integrated structured model of the operational environment, based on multi-lingual multi-media Open

Source and reporting data streams, including social media, news, web forums, etc.

Capability demonstration: Identify hotspots of civil unrest, crime, violence, political
humanitarian needs, etc. from news and social media in multiple languages

unrest, kidnappings,

Situation Frames 1-100 of 264 Rows 1
Somali Text: (linked entities) Crime / Violence United States
Dad dhintay waxaa ku jira abaanduulihii guutada 10- Crime / Violence Gedo
aad ee ciidanka xoogga dalka Soomaaliya ee gobolka Crime / Violence Gobolka Gedo
Hiiraan, Kornayl Maxamed Aamiin, afar askari oo ka e Crime / Violence Republic of Kenya
tirsanaa c!idanka xoogga dalka iyo saddex askari oo ka e ® i@ AL T Nairobi
tirsanaa cndavnka dalka J_dhuuu ee geybta ka ah oy e Vi Soal
howlgalka Midowga Afrika ee AMISOM. : %
Crime / Violence Nairobi

LORELEI Machine Translation:

The dead was the commander of the 10th battalion of oS K% L)
the armed forces of Somalia in the region of Hiran, gl

Colonel Mohamed Amin, four soldiers, who was a
member of the forces of the country, and three
soldiers, who was a member of the forces of Djibouti,
part of the African Union mission, amisom.

Key Technological Innovations:

Neural Network Technology with minimal or no target
language supervision (zero-shot) facilitates rapid scaling
to many low resource languages.

Embedding multiple language into the same continuous
space (Extended multilingual BERT).

Y
Named Entities o(@% Situation Fram

es

|
o

»

SRE R @ .




77  COGNITIVE

m%P

Dan Roth — UPenn and Todd Hughes — Next Century & COMPUTATION

. ® enn WA Groue NEXTCENTURY
LORELEI Program Manager: Boyan Onyshkevych - DARPA

LORELEI Situation Awareness
N

Goal: Provide integrated structured model of the operational environment, based on multi-lingual multi-media Open
Source and reporting data streams, including social media, news, web forums, etc.

m We know how to develop
models when given a lot of

Capability demonstration: Identify hotspots of civil unrest, crime, violence, political unrest, kidnappings,

humanitarian needs, etc. from news and social media in multiple languages gOOd an notated data
S me,i‘j‘: B4Points ¢ = Sjtuation Frames 1-100 of 264 Rows §
+ Legend v i 5 e ° ySal C M . H
o s - = we | | m In many situations, exhaustive
Somali Text: (linked entities) %l ox . Crime / Violence United States
Dad dhintay waxaa ku jira abaanduulihii guutada 10- Crime / Violence Gedo annotation is not realistic.
aad ee ciidanka xoogga dalka Soomaaliya ee gobolka Crime / Violence Gobolka Gedo
Hiiraan, Kornayl Maxamed Aamiin, afar askari oo ka s Crime / Violence Republic of Kenya .
tirsanaa ciidanka xoogga dalka iyo saddex askari oo ka pRuSigan e @ TR R Nairobi [ Settl ng:
tirsanaa ciidanka dalka Jabuuti ee geybta ka ah ' o g Crime / Violence Somalia
howlgalka Midowga Afrika ee AMISOM. yes < _\a% e . .
Named Entities \ "* Situation Frames CfiMme/ Violence oo I:I TWO Su rprlse |a nguageS
LORELEI Machine Translation: ‘”':‘ Rl £ ° ‘. . B .
The dead was the commander of the 10th battalion of 8. ) | 2019' Od |a, I |Oca no
the armed forces of Somalia in the region of Hiran, S A
Colonel Mohamed Amin, four soldiers, who was a i visa .
member of the forces of the country, and three fog sesel I:I Deve IO p SO I Ut Ions fo r

soldiers, who was a member of the forces of Djibouti,
part of the African Union mission, amisom.

several IE tasks (in a week)

Comores Leaflet | © OpensStreetMap contributors

No annotated data

[

[0 Some target language
data; a (limited quality)
dictionary.

Key Technological Innovations:

Neural Network Technology with minimal or no target
language supervision (zero-shot) facilitates rapid scaling
to many low resource languages.

Embedding multiple language into the same continuous
space (Extended multilingual BERT).

0 Minimal remote exposure

p— T — to native speakers

Distribution authorized to U.S. Government Agencies and their contractors



Challenges

m |tis not sufficient to do information Extraction at the sentence level

m Often, not even the document level, but rather at the document collection level
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Challenges

m [nformation Extraction cannot be done at a sentence level
m Often, not even at the document level, but rather at the document collection level

m It needs to be multilingual x -
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Terri Nunn Berlin (band) Star Wars o L — 1 ¢ Sl Jli oyl Gyl 55 - dane
ha % : From Wikipedia, the free encyclopedia . X ) 5 Men. 03 Jun 2200 P37
FromV i the free ency - From Wikipedia, the free encyclopedia Sl LY 55 21 loms (e Koyt

This article needs for Please

Terri Kathleen Nunn (born June 26, This article is about the film series and media franchise. For the original 1977

i ) y Terri Nunn help improve this article by adding citations to reliable sources. : 5 ; g g T e . %
196117, is an American singer and Unsourced material may be challenged and removed. (August film, see Star Wars (film). For other uses, see Star Wars (disambiguation). Jon 1 o 8 S0 299 55 ol it J plo Bk
actress. She is best known as the lead 2013) (Learn how and when to remove this template message) i : Mo, 03 o 2038 P37
vocalist of the new wave/synthpop Star Wars is an American Star Wars 5 g% it JoSio o JhiSarl SinaS3 il w31 5 Ladld 50 Ko g -
band Berlin. Berlin is an American new wave band. The group was Berlin epic space opera media < = Iﬂ " I

formed in Orange County in 1978 by John Crawford franchise, centered on a film

. (bass guitar). Band members included Crawford, Terri . , A
Céntenls (el Nunn (vocals), David Diamond (keyboards), Ric Olsen gree create.d by Secrn m @ B E
1:Blography (guitar), Matt Reid (keyboards) and Rod Leamed Lucas. it depicts the =
1.1 Personal life 24 (drums). The band gained mainstream-commercial adventures of various Plall oo 5p gy Sl ee 9l
2 References Terri Nunn performing at Oracle OpenWorld success in the early 1980s with singles including "The characters "a long time ago in
3 External links 2010. Metro", "Sex (I'm A...)", "No More Words" and then in a galaxy far, far away".
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Challenges =Ta \17

Cinryom

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

It needs to be multimodal When and Where?
0 News, Encyclopedic sources, Social Media

O Images and Videos

e People

o Text

e Masks

e C(lothing

e Digital Screens

Fu et. al. ACL'22




Challenges @@Iav
m Information Extraction cannot be done at a sentence level
m Often, not even at the document level, but rather at the document collection level
m [t needs to be multilingual Financial domain: Rate Fixing
m [t needs to be multimodal m Inter-banking rate issues
m |t needs to be robust O A client investigates if bankers were fixing the inter-

[0 Domain, style,

banking rate.

OO0 "Mate, can you raise the main one by 0.2 till Wednesday?
| owe you a drink.”

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

13



Challenges FRAVT

111111

Information Extraction cannot be done at a sentence level

Often, not even at the document level, but rather at the document collection level
It needs to be multilingual

It needs to be multimodal

It needs to be robust

Supervision
[0 Too many (ill-defined) decisions
m Annotating text for all is not scalable
0 Level of granularity is a challenge
0 End-task supervision by itself is often too loose
[0 There is a need to resort to exploiting incidental supervision signals [Roth AAAI'17]

m Self-Supervision from grounding in existing resources

14
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Minimally and Indirectly Supervised IE

Weak Supervision — Knowledge Bases

=xaviE

Training
Labeled Text from Wikipedia

He attends I
[Harvard University] .
o

Organization,
University

CRF for
segmentation
Classifier for
entity tagging

—
.é

Ling and Weld, Fine-Grained Entity Recognition AAAI 2012

> One of the earliest attempts: entity and entity relations
> Ling and Weld (2012): NER from KB supervision

Test Plain Text

It was won by the Ottawa Senators,

coached by Dave Gill .

* Segmented Text

It was won by the [Ottawa Senators],

== | coached by [Dave Gill]. °,
L) o
o

Organization,
Sports_Team

Indirect Supervision from QA

> Levyetal. (2017): Relation extraction formulated as QA

Relation Question Sentence & Answers
educated_at | What is Albert Einstein’s alma mater? Albqt_Einst.eln was warde.d a PhD by the University
of Ziirich, with his dissertation titled...
. . .. Steve Jobs was an American businessman, inventor,
oceu; What 2
pation t did Steve Jobs do for a living? and industrial designer.
- - Angela Merkel’s second and current husband is quantum
T _se Who is Angela I\:lerke] married to? chemist and professor Joachim Sauer, who has largely...

Schema Querification (crowdsourced)

» Why would it work?
» Question provides “indirect” information
on relation labels

I Measure Strict
NEL (0.220 | Note:ScanfordNER only pradicts a
Stanford (CoNLL) | 0.425 | subsat of tha taxonomy
FIGER 0471 |
FIGER (GOLD) | 0.532 |

Weak Supervision — Linguistic Patterns

=xa v

Indirect & weak

supervision via other tasks,

other resources

confidence
0.4

03
0.2
0.1

0

second mintue hour

> Zhou et al. (2020): Temporal Information Extraction from Patterns
> Goal: model events’ temporal property distributions
» Duration, Frequency, Typical Time

==Dr. Porter is taking a walk. ==Dr. Porter is taking a long vacation.

= Miwa & Bansal (2016)

80
60
40
20

0

Fl on unseen entities

= Proposed QA-style

Fl on unseen relations

Zhou et al. Temporal Common Sense Acquisition with Minimal Supervision ACL 2020

day week month year decade century

N

-+

16



Robust Learning and Inference for IE
Agenda 'ﬁl \a,\-li- . Two Types of IE Tasks

. Two types of IE tasks
1. Noise-robust IE 2, Faithful IE 3. Logically Consistent IE e
i e e [
iworker of the ICRC, Androas! I L
 Noter of Switzebod, s Moey / ripping ====——=% monitor Bornin 1963, James graduated from Harvard University and became a teacher there.
Hews Lacaba of the Philippies
iwere relewed by thew Abul

l graduane school

hurt > ,—
ﬂcmnﬁauﬂ \
analysis cascaded === ordered
o iy B o P Lexical IE: ldentifyirlg concepts (entities, events, Relational IE: Identifying relations (or properties) of
""""""""""""" terms, etc.) and their types. concepts
/"’_\ o 000
| e T
AN
Set an agenda for
4. Open Reseal;ch Directions g Deep Transformer (BERT)

Y robust, faithful, and st somens 5 5 5 8 e B 1
- \ o507 )~ g, OntoNotes, ACE,

N consistent integrated IE | i et

Consistency of IE Y VvV Al Needs to Understand Relations of Concepts = I a\Ti.
How do we ensure the extracts are globally consistent? QA & Semantic E-Commerce Comp. Bio. Med.
Search rmonse (LN, wuovir
Go! "'g|’e" which mazda car has won 24 hours of le mans &) @ x
On Tuesday, there was a typhoon-strength

(ey:storm) in Japan. One man got (ey:killed)
and thousands of people were left stranded. Po-
lice said an 81-year-old man (ez:died) in cen-
tral Toyama when the wind blew over a shed,
trapping him underneath. Later this afternoon,
with the agency warning of possible torna-

; ) .=:1v-» Q ,,:j, (; Shopping () Videos | More "?%.7’;:‘:::"‘ \ I \n Q
Mazda 7878 @ = .E & @

Relations of Entities

ne f posit : Properties and Relations of Interactions of (bio)molecules
:Oe:t Ja(Pi_".l Air ;:}es (341-200':)08 ) 230 domestic . Products Relations of diseases and drugs
ights, (es:affecting) 31,600 passengers. Honolals
- 77 1o Wiieda e fres ancicoseds Canh? Trump o
— was_barm_in

. _— i ..Repum 5
Take event-event relation extraction as an example Extracts are not independent, but a structure — - " 5 Clianaii™
e Temporal Relations withdependencies ! Nk e s barn A
e Subevent Relations (Memberships) + E.g., Temporalrelations cannot be a loop P T~ ..s.m .
e Event Coreference » A maineventcannot happen after a subevent St |:> ha_spouse .\'m & "m‘:'“‘ gruduaed_frus '

was_ominared yradvwated_from .~

Li et al.A Logic-Driven Framework for Consistency of Neural Models. EMNLP 2019 . il i
Wang et al. Joint Constrained Learning for Event-Event Relation Extraction. EMNLP 2020 IE automatically extracts structural knowledge about concepts and relations

Moes_award




Knowledge-guided IE

W
Sy

=

av

OnelE: Justify whether the entire graph makes sense 'ﬁ I@\? Schema-Guided Event Prediction: RESIN-11 ﬁ I@'\Tf
Dockerized system publicly available at Github: https://github.com/RESIN-KAIROS/RESIN-11
OnelE framework extracts the information graph (nodes: entities and events, edges: relations and £ " 2, g
arguments) from a given sentence. (Lin et al., 2020) N ' English Entity/Relation/Event Mention Extraction v"}n oy A
Main challenge for Joint IE: How to capture interactions between knowledge elements? Muitilingual ; igepadas
; Do M"'“T:flate ' [ OnelE |\ Weak Supervision | :
Information network victim victim & ol L s / : o . Doc-level
vy ® 0 ¥ Injurevictim-ORG ! Trigger Argument :
victim Die  PER Injure  ORG N Machine (Pmegramea )]  Labeling Labeling E"‘E":t:“'g'l‘;"“e“' i
Decoding - Beam search D.'; Pgn 'nj?‘e ) viots — > . Translation LEnﬂty sxmcuonJ i ﬁ;;a
® ®» @ » 1 Injurevictim-PER | ASR } >
. Die PER Injure PER " : lnductlon
Ve I |
0
Classification - g s ) e
i . Cross-document Cross-lingual \ C:rat'::; an
Spanish |__,| Coreference Resolutionand —» Temporal Ordering :
OnelE | Qnode Linking
Identification - =
Schema
Visual IE Final output Library v
Encoding | - % >
The earthquake kiled 19 people and injured 300  in  Kashmir region .,  India | (P cron moaia Materirail — [ Schema Matching —
— and Enrichment ’ S——= [ and Prediction N—,
[Lin et al, 2020] - \ = ' =
Commonsense Knowledge Enhanced |E FRAVT
text
| went to the park on January 1%. I was very hungry
Key idea: Leveraging duration after some hiking. Luckily, | purchased a lot of food
before | went to the park. | enjoyed the trip and wrote
. an online review about the trip on the 10",
How various knowledge witin-serdence
((EventA | [ EventB | [ purchased food, | went to the park.): before
sources can be use d to [ Query on A’s Duration [ Query on A and B’s Distance | cross-sentence
[I went to the park, | wrote a review): before, weeks
uide consistent IE - - S
g decoder decoder System Sart  End Al Story
E E E} Majority 573 698 64.1 | 18.1
BiLSTM 537 635 59.1 10.9
= " Roberta-Large ~ ~ ~ | 785 T 783 784 | 261
{ glx)=tanh(x,-x,) > T5-3B 794 774 783 | 269
~ » a BaseLM (T5-large) 755 754 754 | 226
Letv_|+[c'd Jx[ st J|=[pred] BuseLMAMATRES | 767 _763_ 765 | 253
- PTNTIME (ours) 14~ 77757 7. o
Duration of A Startof A - Start of 8 SYMTIME (ours) 82.1 794 806 | 320 18
SYMTIME-ZEROSHOT | 77.0 73.1 749 | 216




Transferability of IE Systems

FRAVT

T nk/uﬁ:’

Why Transferability is Important 3 & AVA

Current status of information extraction
= Domains: news, biomedical, clinical, legal, agriculture
» Languages: English, Chinese, Spanish, Arabic
» Number of Target Types: 3-100+ for entity recognition, ~100 for relation extraction, 33/38 for
event extraction

However, for other languages and domains, learning resources are insufficient.

7Ty K Vit
s LANGUAGE ‘m;asﬁmﬁgs
‘}X;;- Transfer M
=4

P ==

High-resource domains Low-resource domains

=Eay"

Cross-type Transfer: QA-based Event Extraction

Questions can also be automatically generated in an unsupervised way (Liu
et al., 2020)

Template-based query topic

S1: On Sunday, a protester stabbed an offices with a paper cutter.

1) Event Trigger Extraction 2) Unsupervisyd Question Generation
Quigger: [EVENT) Instrument S1
Template S Stvle Transfer

: stabbed (Type~ Attack .
Quustrumene:|| What is the instrument]| [that a protester use to stab an officer?]

3) Event Argument Extraction * Answear Span
Qusrance: What is the instrument that a protester use to stab an officer? o 2 :
Apsranes: A paper cutter - [ BERT Based RC Model ] ;

T F L I S e S *

Qamscier: Who is the attacker that stabbed an officer? [CLS] @i g2 *** qu [SEP] ¢ ¢ == ¢

Anscer: 4 protester. Sqeewmon coatext
L 4

EE Result: I Stabbed (Type~Attack) l Instrument=a paper cutier, Attacker=a protester, Target=an officer, Tme=Sunday I

Cross-lingual Transfer: Language-agnostic Feature Representations % I gir, Y

Leveraging language-universal structural feature representations, e.g.,
dependency structures

Transfer across
tasks, languages,
and continual
learning for IE

connected in the dependency tree
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Continual Learning for IE

How to mitigate the catastrophic forgetting?

o Experience Replay: store K exemplars from old tasks into a memory and replay them
periodically to prevent model forgetting previous knowledge when it's being trained on a
new task

o Knowledge Distillation: if a model extracts similar features or makes similar predictions
for the same input as the old model, we can assume it preserves the knowledge

o Task-specific Adapter: incrementally adding task-specific tunable parameters for each
new task while fixing other parameters
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Cross-Modal IE

Multimedia Information Extraction ?Ia\—'}”ﬁ'

® Multimedia Knowledge Base with entities, relations and events.

A event @ entity

ridge and second in
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[ entity: GPE entity: PER event 21

Event-level Cross-media Alignment ) RV A

Multimedia IE —

Investigators inspect parts of a

destroyed car at the site of a car s Cha ”enges d nd
bombing in Beirut, Jan. 21, 2014.
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Event Attacking

Attacker police

Target protester

Visual Entity Linking and Coreference

Flag recognition
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m Most of the technological advances carry risks with them.

m 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.

m 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

m Introduction
O Dan Roth

m Minimally and Indirectly Supervised IE
O Ben Zhou

m Robust Learning and Inference for IE
O Muhao Chen

m Break

m Knowledge-guided IE
O Manling Li

m Transferability of IE Systems
O Lifu Huang

m Cross-Modal IE
O Manling Li

m Conclusion and Future Work
O Heng Ji, Dan Roth

20 min.

35 min.

35 min.

30 min.

15 min.

35 min.

20 min.

30 min.
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m Analyze Suspicious Transaction Reports (STRs) that banks submit to
government agencies.
[0 Extract relationships and transaction details.

m ALERTED ACTIVITY
O On 01/01/2011 the 01/01/2011 wire was stopped by ABC DE’s filter:

O 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.”

m Determine: who did what to whom, where and when?
O What are the transactions; from whom, to whom??
[0 People involved, roles and affiliations
[0 Organizations and their roles

0 Timelines of events
24



Challenges (2)

m [nter-banking rate issues

[0 Aclient investigates if bankers were fixing the inter-
banking rate.

0 "Mate, can you raise the main one by 0.2 till Wednesday?
| owe you a drink.”

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

m A “simple” classification problem — but what is
the label?
0 And, where is the training data?
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