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Event-Centric Natural Language Understanding @ @ o irerbi

m Human Language is used to
describe and reason about events.

m Weuseitto

[0 Describe what happened
= (and would could have happened,
or may happen)
[0 Reason about Who did what to
whom, and why

O Understand what led to what?
What caused what?

[0 We describe and hypothesize
thoughts about events, feelings,
and plans

In the months leading up to the riot, Mr. Lee had helped organize a
series of pro-Trump car caravans around the country, including one that
temporarily blockaded a Biden campaign bus in Texas and another that
briefly shut down a Hudson River bridge in the New York City suburbs. To
help pay for dozens of caravans to meet at the Jan. 6 rally, he had teamed
up with an online fund-raiser in Tampa, Fla., who secured money from
small donors and claimed to pass out tens of thousands of dollars.

Rodgers finished 23-0f-36 for 296 yards and two touchdowns. His numbers
could've been even better had his receivers not dropped a couple of his
passes. One dropped ball was a potential score to Allen Lazard. Despite the
drop, Lazard made up for it by leading the Packers in receiving. With
Davante Adams tied up with Jalen Ramsey, Lazard was able to snatch four
balls for 96 yards and a touchdown. Adams still had a great game despite
Ramsey's coverage, hauling in nine of his 10 targets for 66 yards and a
touchdown. The score frustrated Ramsey because another defensive back
was supposed to pick up Adams, who was in motion.
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4. Turkish PM says plane was carrying ammunition for Syria government.
5. Last night Turkish F16s grounded a Syrian passenger jet.
6. Russia angry at Turkey about Russian passengers.

m We describe events in
different levels of abstractions

1. Turkey forces down Syrian plane.
2. Damascus sends note to Ankara over Syrian plane.
3. Turkey Escalates Confrontation with Syria.

to St.Petersburg 'f‘

The Drissa Camp flanked

" Mo invading army would march
the two most important

on Moscow, if de Tolly's army

PREDICTIONS
roads in Russian Empire: to stayed on enemy's flank and Moscow Wh i i Wll
1_ Moscow and §.Petersburg thus threatened his o . We rea SO n a bo ut at Wlll Happen In 2021? Here S at
Due to | ack of fortresses o _Drissa communication and supply lines d' d
there was no pointin 3 Camp People In 1921 Pre lcte .
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. granularities
.{g q’aﬂ'y Should Napoleon divide his army into two parts
* and with the stronger part cross the Dvina
River, General Phull intended to break out of

Napoleon

A 2.

- If Napoleon pursued de Tolly
w Bagration should attack his

= flank.

the Camp with overpowering humbers and
attack the smaller part.

If Napoleon crossed the river with the smaller
part of his army the Russians were to leave in
the camp 50.000 as a garrison and attack with
the remaining 70.000 men

The best thing of the Drissa Camp consisted in
its affording and easier and much shorter
connection between the two banks of Dvina,
while Mapoleon would be compelled to
communicate between the two parts of his army
by 3 bridge at some distance

\ Bagration

CORYRIGHT 2012 Zbynio Dlszewski
website,napoleonistyka

Napoleon Invades Russia

i m  With a range of goals in mind
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m Most of the work in NLP focuses on understanding “what the text says”

O We analyze “what’s written here” at the sentence level (mostly)
m But more and more also at a document level
= And even, rarely, at a multi-document level

m But with the level of progress in “what the text says”
[0 We can now attend to “what is happening”

e Something Weird
il Is Going On...
What.is happening it ;"ﬂd? 2020 2030

How much coffee is egpbq ,' \ Brazil? -
: £ H(;b“jhbcﬁ'wine is produce“alia?

B
-

How many people are vacationing in the Carribean?

How much gasoline are the Germans consuming?
How many sheep are born in New Zealand?
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m Event-Centric Natural Language Understanding and
Information Extraction

[0 Brings some change in foci and priorities

O It requires “local” text understanding

[0 But necessitates integrating information from multiple
documents (and modalities)

Information aggregation and consolidation

Understanding multiple types of events

Understanding relations between events

Understanding time and causality

Acquiring and using background and commonsense knowledge
The ability to generalize from specific, observed, processes

The ability to predict — implicit events and possible future events

Eventually, it will also require us to identify that there are multiple
perspectives

m And integrating all these into an understanding of “what is
happening”

On Tuesday, there was a typhoon-strength
(e1:storm) in Japan. One man got (es:killed)
and thousands of people were left stranded. Po-
lice said an 81-year-old man (es: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-
does, Japan Airlines (e4:canceled) 230 domestic
flights, (e5:affecting) 31,600 passengers.

Parent-Child

e,: killed

e,: storm

‘~~‘\5_efore\\‘\§efore

Parent-Child

"Parent-Chil

e,: canceled

Parent-Child

Sy SIS \/

eg: affecting

Query Is it right to end the lockdown?
Per spective The lockdown should stop It’s too dangerous to end it
pos:
Support Support
Maintaining the current lockdown The curvent lockdown should stay in
in the US would only make things place until the C ation
Abstract worse, asserts John Lee of The gets better, argues Brian Resnick of
Spectator: ... Vox. ...
A
Summarize Summarize
) This month, Missouri allowed
Writing in this magazine a month ume for the first
ago, I applauded the British G -at-home
News Ed ito rial government s stated aim of trving o inning of
to follow the science in dealing April. Yes, concerts, where people
with COVID... usually pack together, breathing
the same air. ...
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m |deally, at multiple levels of granularities

[0 And accounting for multiple perspectives and interpretations

The history of Democracy

®m One way to start is
with the
French revolution

FC. 104 THE ROOTS OF THE FRENCH REVOLUTION

$= Kings can buy
bur’s & armies (FC.79)

Ind. Rev in
Britain (FC.111

Chronic wars vs.
Hasburgs (FC.79)

British goods
flood French
Markets

Credit: The Flow of History, by
Chris Butler

Divine right to justify
kings’ power (FC.68)

Fr. torn by Relig.
wars (FC.87)

strong French monarchy in 1600s

Need, means, & justification for

/J Influence
1

l / Earlier Flow Charts
S |

Louis XIV's wars & Versailles | ——
drive Fr. into debt (FC. 95)

A 4

drive Fr. deeper into debt (FC.103)

Wars & weak reigns of Louis XV
(1715-74) & Louis XVI (1774-92)

Fr. Gov. fails to stifle
Enlightenment ideas

(FC.100)

Male literacy up to

~50% by 1780s Nobles’ power &

status rise in 1700s
under weak Kings

!

Outdated agric.
tech’s (FC.109)

Earlier Flow Charts
—

Serious crop
ailures in France
in 1780s

What about the
role of the rise of
democracy in
America?

d

Spread of
Enlightenment
ideas on liberty &

emocracy

Fr. MC invest in
noble titles rather
than new tech &
businesses

Growing awareness of
& anger vs. injustices

in Fr. soc. & govt

Growing discontent=> French
Rev.in 1789 when Louis XIV
calls Estates General to raise
more taxes (FC.105)

Some say that the Americans’ victory over the
British has been the single impact on the
French revolution, and that the newly formed
government in the United States became a
model for the French reformers.
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m |deally, at multiple levels of granularities

[0 And accounting for multiple perspectives and interpretations

The history of Democracy

Credit: The Flow of History, by
Chris Butler

FC.105ATHE START OF THE FRENCH REVOLUTION (JULY, 1789-JULY, 1790
I Huge royal debt = Louis XVI calls Estates General in 1789 to get more taxes (FC.104)]

y

Dispute over voting procedure:

Clergy & nobles want 1 bloc vote/estate | 3rd estate wants 1 vote for each delegate

I Louis gives in when 3rd estate withdraws & declares itself the National Assemblyl

I Paris Mob storms the Bastille (7/14/1789) when Louis posts troops around Farisl

v

Violence known as “The Great Fear” across France - several results:

Nobles & clergy in Nat’l Assem. | Nervous MC create Nat’l Guard units | Many nobles leave France & stir
give up feudal rights (8/4/1789) | & 2 competing armies (royal & revol.)] foreign fears vs. the Revolution

| Paris mob drag Louis & Nat'l Assem. from Versailles back to Paris=> Rev. at their mercy I

Constitutional monarchy est. (7/1791) wiseveral reforms:

Jury trials & the | King's power Itd. to| Fr. reorg. into 83 Standard metric
abolition of torture a weak veto non-feudal prov's | system across Fr.

Govt. still needs $ to

/. pay off royal debt \

Govt. paid in assignats Take Church lands to back
rather than gold or silver up bonds (assignats)

Assignats seen as money
& used to pay taxes

Rampant inflation wrecks econ.

Mﬂ & turmoil over econ. & Nat’l Assembly’s Church policies (FC.105B)




Compiling a History Book

&

USCViterbi
amazon
~—

Ideally, at multiple levels of granularities

0 And accounting for multiple perspectives and interpretations

The history of Democracy

Credit: The Flow of History, by
Chris Butler

FC. 105 THE COURSE OF THE FRENCH REVOLUTION (1789-1871)

Rev. starts moderately > Good & bad points:

It seems more acceptable since| Can't take the drastic measures
it's not too radical a change

needed to solve the crisis

Confusion, frustration & turmoil caused by the transition b/
(FC.1054) w types of govt. = More radical Girondins take over (FC.105A)

Fr’s neighbors decl. war to stop rev. from spreading

(FC.105B) M ry defeats H—bllnternal turmoil (FC.105B)

CRISIS STAGE

Despite turmoil, Rev. also frees more radical Jacobins, who CRISIS STAGE
OF THE take power in 1793, to think & act in new innovative ways OF THE
REVOLUTION

REVOLUTION
Nationalism >
French feel they
are defending
their own land

Severe measures

Milit. crisis = Universal draft & huge armies to restore order:
using new tactics (FC105D Controlled econ.

& Reign of Terror

Jacobins save France by July, 1794 but Reign of terror=>
Cycle of paranoia<=> More terror

(FC.105C) Thermidorean Reaction overthrows Jacobins Conservative Directory (FC.105C)
-> Temporary relief from Rev. turmoil, but also corruption

[ Napoleon Bonaparte seizes power, takes over most of Eur>
Inadvertently spreads rev’s ideas before his fall in 1815 (FC.106)

¥

Fr. undergoes 2 more cycles of monarchy & rev's (1830 & 1848=> Napoleon lll seizes power
(1851) & develops Fr's econ. = Literate Mid. Cl. That can sustain real democ. (FC.108)

¥

Nap. lll replaced by 3rd Republic after his defeat in Franco-Prussian War (1871)> Stable democ. (FC.121)
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m |deally, at multiple levels of granularities
[0 And accounting for multiple perspectives and interpretations

The histo ry of Democra cy FC.105E THE RESULTS OF THE FRENCH REVOLUTION

By 1871 France has established
a stable democracy: (FC.105)

A 4

Liberty: M Liberty & Equality

Civil rights: freed. of| Vote for all men &
speech, press, etc. eventually women \

Equality: Nationalism: M Nationalism?
Economic: Peasants | Legal: all Fr. equal Includes everyone in| "

own land - Conserv. before the law.

Excludes those
the nation outside of nation

All sons have equal right to
inheritance = Primogeniture
outlawed

State competes w/ Church &|
family for loyalty of its
citizens

] }

Lower birth rate
to avoid splitting
family lands

Civil marriages,
divorce, & mand.
public educ.

| !

Slower pop. growth Weakens bonds &

in 1800s than influence of family
/ neighbors, esp. Ger. \ / and religion \

Fewer French Worries about Nat'l loyalties> More crime &
emigrate to growing threat international social
Amer’s, etc. of Germany tensions misbehavior

CreQit: The Flow of History, by
Chris Butler

[ QR 10
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m |deally, at multiple levels of granularities
[0 And accounting for multiple perspectives and interpretations

The history of Democracy 13. The Age Of ReVOlutionS

Ideas of Eng. Rev.(FC.96)

l Enlightenment ideas about politics (FC.100) I
| Efforts to create more modernl ‘|ustl & efficient state (FC.101) )

[ Roots of the French Revolution (FC.104) ]

The place of the French revolution in
the bigger picture

[ Overview of the Fr. Rev. (FC.105) |

[ Military rev. during ] Bastille ][ Varennes ][ Terror [ Results of French] I
Fr. Rev. (FC.105D) J| (FC.105A) J| (FC.105B) J| (FC.105C) Rev. (FC.105E)

v

[ Overview of Napoleonic Era (FC.106) ]

Rise of Nap. Prussian reforms in reaction Fall of Nap.
(FC.106A) to French success (FC.107) (FC.106A)

)

| Revolution & reaction 1815-48 (FC.108) |

Industrial
Rev. (FC.
17)

Industrial
Rev. (FC.
117)

lVicious cycle of Latin American history (FC.108)]

v

Eur. Powers able to expand colon. empires across globe by 1900 > They spread
ideas of Liberalism & Nationalism along with indus. tech’s (FC.122)

v

[ No more places to colonize by 1914 > WWI - Weakens Eur. Hold on colonies (FC.126) ]

WWII further weakens Eur. Powers

Credit: The Flow of History, by

Ch e B tI SE Asian colonial subjects Indian colonial subjects use African colonial subjects use
ris utier use Eur ideas & tech. to win Eur ideas & tech. to win indep. Eur. ideas & tech. to win 11
indep. (FC.140A) (FC.140B) indep. (FC.151)




Compiling a History Book — Timeline @(!W P

m Ideally, at multiple levels of granularities
0 And accounting for multiple perspectives and interpretations

By Color Key:
,.c° White line indicates natural events or processes. Vari t f d
| Rev. Yellow line indicates technological developments. arious types or processes an
ernai

Blue line indicates cultural developments. developments

Red line indicates political/military developments.
If categories overlap, the color that seems most appropriate
and/or best distinguishes it from other items is used.

The history of Democracy

®m One way to start is
with the
French revolution

Zoom in

......

Puiteraba of riarit Fisa ol Loiss

It is challenging to
compile such an account
given a lot of historical
text, and even more so
to build it from reported
events, as we they occur.

Credit: The Flow of History, by

Chris Butler 12
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m Event Definition and Representation
m Event Extraction e ConfictEvent. ¢ """"""""" 5
. ! iticalConflict. '
O From Supervised to zero-shot '/ durstion ﬁ Po"tgiuog et toPe |
. . 1/ distribution country :
O Cross-media event extraction I 1d !
pe;::gffgf{cind onee a year pmtesmr:atbnaf ity :
fl 1l 1
. . 9. < place of residence |
m Hierarchies, event schemas '\ points " in the morning . birthplace |

m Event-event Relations:
O Coreference
O Sub-events

O Temporal Relations

> Temporal
Causality
Subevent

SocialEvent.

CommunicationEvent.

PublicSpeaking

ConflictEvent.
PoliticalConflict.

aocialGathering

ConflictEvent.
PhysicalConflict.

ControlEvent.
PreventAction.

ArrestJailDetain

SocialEvent.
End_SocialRelations.

/ StartPosition
14
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Multisource, Multimedia, Multilingual Data amazon

Ukraine: How we got here

The L ne ¢ < st European conflic ars the former Yugoslav
in the early C violence at i - the ground?

[ TT— —

B ————
STORY HIGHLIGHTS (CNN) — The US is going to provide lethal anti-tank

weapons to Ukraine to help it fight off separatists which

Congress and Ukraine long sought anti-

tank weapons in battie again have the backing of Russia, a senior State Department
separatists PSS N

epuKaHCHKHt THuit ecuinens Preble

B npessiaymen yxase Bramaspa Tlymia Ghu1 ynpomen HOPSAOK HPEAOCTAREHMS

rpaxaancTsa Mrreasmu Jonbacca Yuranrte Takme
. y — AMepUKAHChKI BifICbKOBI MOBiMOMMIIN, 110 ABA BijickKOBI Kopabai CIIA npoiam
KVEDS Pacous yupanuar Hopsxty P2 ax - E no6nusy ocTposis, Ha sxi nperenaye Kurait, y Ilisaenno-Kutaicsxomy Mopi 5
P Haee wrens cca g o ¢ . S
amihix pafionon Jonenkoi # Jyranckos oBaacTed, a Takxe Apyrum rnoHeainok. i Aif posraiganu [MeKiH y Yac Hanpy>XeHUX 3B'93kiB MiX gBOMa
KaTeropyaM rpaXAAN 13 YKPauHs! i PSLIa CTPaK n HaABinbIIMY exOHOMIKAMY CBiTY.

[0 Event extraction needs to be done across multiple sources and multiple modalities

15
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m Types of events

m Relations:

[0 Coreference, Temporal, parent-child

®m Incorporating knowledge constraints

O Declarative, Statistical

In Los Angeles that lesson was brought
home Friday when tons of earth
cascaded down a hillside, ripping two
houses from their foundations. No one
was hurt, but firefighters ordered the
evacuation of nearby homes and said
they'll monitor the shifting ground until
March 23"™.

hurt

/ ripping =% monitor
\ cascaded = ordered

*RE =>NCLUDED

real variable
T=argmax > £
i<j r

st Vi, jk

boolean variable

VB =1 1)+ ) — Ips i) < 1

[ Unigueness ]

[Trc:nsiﬂvify (no loops) ]

Police tried to eliminate the pro-independence army and
restore order. At least 51 people were killed in clashes
between police and citizens in the troubled region.

On Tuesday,
(ey:storm) in Japan.

there was a typhoon-strength

and thousands of people were left stranded. Po-
lice said an 81-year-old man (es: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-
does, Japan Airlines (e4:canceled) 230 domestic
flights, (es:affecting) 31,600 passengers.

One man got (eq:killed)
Parent-Child

‘-\“-~~.‘5gforé\‘~\5efore

Parent-Child
"Parent-Chil

e,: canceled

Parent-Child

\/

e;: affecting

restore order

N/

to eliminate am§

J

N

7

| Intention axis

S~ \

~
~

e\
*®,

police irie\dK

Main axis

~ 51y}ple killed >

~
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1. Event process completion

How to do this task?

2. Event intention prediction 3. Event processes in

downstream NLU tasks

eels
by
ants to = —
e forgiven il \ / / ‘
BTN —
X wants to hurt Y

- ‘\ Kapoflog?{

wt.hnenrmm as aresult Y feels
because sad
A
\

e X punches Y's
,(XH“_"E(D lights out

=~

SR
T

X fakes

\ being sick
surpri
\\ | . T—
\—\ asaresult I X wants
X starts Y feels )\ o } ‘ L stay home
yelling / ignored /“ -
r“ X wants to get out
| / f something
g X feels 4"
X feels guilty X feels
angry X feels mean
vindicated

What are they doing? Narrative development

17
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m  Knowledge Resources that are important to facilitate reasoning about events.
m  Commonsense: Event Relations
m  Temporal Commonsense

T z P Attributes of X
K wanted to servey (C ZENeSCSEN reeds
20 - ! ! ! ! - \_their country _ toentist. IO Xis skilled

—Dr. Porter is taking his holiday break.
18 - - : . X wanted to
—Dr. Porter is taking a short break . y
/ Xis
seen as
before, X

X joins the
military

16 - _ —Dr. Porter is taking a long vacation.
X wanted to
05 ave themselve:

- - 04 o because X
12 - _ 03 Short break Holi Vacation wanted to needed to
10 - - 01 R

o Duration

minute  hour day week month year decade

TIME

brealkfast brulnch Iunlch dinlner 04 Vacation as a resul
Tvbical Ti 03 Short break .\/Xwants
ypical Time ‘
[Elazar et al. ACL'19] 02 - e alresilt
01
as a result, Y feels
“ ” “ ” ] Frequen Y feels
Before “grant After “grant . ueney X feels \\*
minute hour  day week month year decade — v
has an ashamed /Y wants to \
has an g
. N . . . . ffect on X
Figure 1: Our model’s predicted distributions about Y effectonY  as a result,
event duration and frequency. The model is able to Ywants Samsto)
s g . . . *_runhome
distinguish fine-grained contexts and produce quality s
— V4 N
N @ estimations. Ko do) Ywamsto )
2 O " L P N Q o s \inacanga{Q/
FE &L (\40\ & LD F 2 RS i —
@ TP L TN Y falls back
¢ ° [Zhou et al. ACL'20] Xmakes s ool
of themselves

[
Typical Temporal | [Ning et al. NAACL'18]
Relations Bosselut et al. ACL'19] 18
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®m Introduction 20 min.
O Dan Roth

m Event-Centric Information Extraction 40 min.
O Heng Ji, Manling Li

m Event-Centric Information Extraction: Relations 30 min.
O Qiang Ning

m Break 30 min.

m Event-Centric Prediction: Processes 35 min.

O Muhao Chen

m Event-Centric Knowledge Acquisition: Commonsense 35 min.
O Hongming Zhang

m Conclusion and Future Work 20 min.
O Heng Ji, Dan Roth

19
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