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¢ Support system development and evaluation for DARPA’s Knowledge-
directed Artificial Intelligence Reasoning Over Schemas (KAIROS)

e KAIROS systems were evaluated on their ability to
= Extract events to instantiate a schema (formal complex event representations in the form of schema libraries)
= Make predictions about events in real-world incidents
= Reasonableness of the schema hierarchy and placement of each instantiated event in the schema hierarchy

e Requires whole-corpus understanding from the system

+ Annotation approach: Aggregating information from the whole corpus in order
to provide a big picture narrative of a complex event incident

e Cross-document, cross-language, cross-media event annotation

e Annotations consist of a series of event (or relation) frames, structured representations populated with
information aggregated from across the whole data set

e Spanless event annotation does not utilize individual event mentions or document spans

LREC-COLING 2024, May 22-24, Torino
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¢ Incident development and selection
e Coverage in target languages (English, Russian, Spanish) available online
e Multimedia coverage (text, video, audio, image)
e Represent multiple scenarios and topics

Summary of the CE: On July 25, 2020, the Japanese cargo vessel MV Wakashio ran aground on a coral

I 1 - I 1 reef offshore of Pointe d’Esny, Mauritius. The accident caused the ship to spill about 1000 metric tons of
® O n g O I n g Cove rag e ] u nfo | d I n g real WO rl d I n C I d e nt oil into the waters around Mauritius. The ship ultimately split in half, and Indian Oil Mauritius Ltd

undertook efforts to salvage the remaining oil from the vessel. Marine life along the coast was heavily
impacted by the spill. Several countries and international NGOs assisted with the containment and

‘ C re ate p rOfi I e fo r e aC h C E i n Ci d e nt cleanup of the oil. The captain and first mate of the ship, who were intoxicated at the time of the accident,

were both arrested and charged with endangering safe navigation. They were convicted and sentenced to
20 months in prison.

° For refe rence durlng data SCOUting and annOtation Scope of the event: This event begins with the celebration at which the captain of the MV Wakashio
o Brlef Summary Of the CE causingthisdisaste-r.
e Boundaries and scope of the incident for annotation purposes

e Some of the expected aspects of the CE that may occur in the input data set

+ 15 Complex Event (CE) incidents
¢ 5 scenarios, 3 incidents per scenario
e Multilingual, multimedia input document sets

LREC-COLING 2024, May 22-24, Torino



LDC

S

Linguistic Data
Consortium

Complex Event (CE) Incidents

LREC-COLING 2024, May 22-24, Torino

Scenario CE_ID

CE2201

Hazardous
Spills

CE2202
CE2203
CE2204
CE2205

CE2206

CE2207
CE2208
CE2209
CE2210
CE2211
CE2212
CE2213
CE2214
CE2215

Disease
Outbreaks

Terrorist
Attacks

—_

Corpus Complex Event Incidents

CE Name

2014 Chemical spill at Grupo Mexico’s Buenavista del Cobre
mine in the Mexican state of Sonora

2020 Mauritius Oil Spill

2022 Agaba gas leak

2013 Little India riot (December 8, 2013 - Singapore)
2021 Dutch curfew riots (23—26 January 2021)

2021 Spain riots about imprisonment of Pablo Hasél (16
February 2021 — 27 February 2021)

2017 Dengue, Peshawar, Pakistan

2017 Marburg, Uganda, October

2018 Nipah Virus, India

Brussels bombing (March 22, 2016)

Nice Truck Attack (July 14, 2016)

Strasbourg Christmas Market Attack (11 December 2018)
2010 Niger coup d'état (18 February 2010)

2021 Guinean coup d'état (5 September 2021)

2021 Myanmar coup d'état (1 February 2021)
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¢ Corpus includes document set of 16-31 documents per incident

e Collection included documents relevant to each incident manually identified by native speakers (English,
Russian, Spanish)

e All data processed into standardized formats

e Metadata such as source, date, and mapping of individual image, video, text files to original multimedia
web document is included

¢ Input data set document selection priorities
e Unique information in a document
e Document set reflects evolving nature of the incident
e Avoid document that is retrospective summary of the incident
e Coverage in at least 2, usually 3 languages
e Coverage in text, image, video, tweet, blog, etc.

LREC-COLING 2024, May 22-24, Torino
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Document Count by Data Type / Sample Documents CE2202 \
| Spanish article )

Other Blog Text Video Total Detienen a dos personas por el derrame de

Document Count by Language

Eng Rus Spa Total

CE2201 EFEEK 8 20 CE2201 [ 2 7 6 20 petroleo en la isla de Mauricio
7P l12 8 11 31 CE2202 P& 0 5 5 31 e f L e O
WYkl 9 6 8 23 CE2203 3 0 14 3 23 A o e
C E2204 1 5 3 4 22 C E2204 4 0 1 1 7 22 Por Maria Alejandra Requena, CNN Publicado a las 17:33 ET (21:33 GMT) 19 agosto, 2020
English video J
GFPIlE6 9 11 26 CE2205 LI 4 26 S g— ,
B = N
GFYlM7 12 7 2 SFIA 12 0 8 6 26 - ”"‘Hﬁ} =
CE2207 RIN0] 3 19 CE2207 K5 0 10 3 19 H
CE2208 w4 5 7 19 CE2208 W0 0 6 3 19
CE2209 Nk 5 26 CE2209 g 1 14 2 26 1 e
= ﬁ_:\sgmz AN |
CE2210 p: 7 11 22 o yyA/N 15 0 1 22 = ==
CE2211 10 4 19 CE2211 Wk 0 2 19
A7 6 9 22 CE2212 K[ IR T B 22 e R
JFAENY 2 9 20 CE2213 [l 0o 14 3 20 ALWMMK"{}USS“" tweel )
WFAIM 10 4 9 23 CE2214 |} 0o 13 2 23 camiyieound
B KoHLie utons sinoHckuii TaHkep Wakashio cen Ha menb y
CE2215 W 3 6 16 CE2215 J3 1 4 5 16 Magpukus.CyIHO pPa3noMUnoch nononam.Mo UHbopMaLm1 KoMNaH!u
Mitsui O.S.K. Lines, B okeaH nonano npumepHo 1000 13 3000 ToHH
139 83 112 334 141 4 136 53 334 \Tonnmaa. OcTanbHOe roployee ycnenu oTkayaTb Ha apyrie TaHKepbl/
113-3a aBapum Ha MaBpukumn 06bsBuIM pexxum YC

LREC-COLING 2024, May 22-24, Torino
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+ Challenging and time-consuming aspects of traditional span-based event annotation

e Taggability: Decision-making process around identifying whether a given event mention is taggable
and then determining its type

e Redundancy: Same events appear in many documents across languages/media, inefficient to annotate
repetitions

e Granularity: Events vary slightly across documents/languages, leading to difficult event coreference
decisions

¢ Solution: Spanless event annotation

e Holistic decisions: Making the difficult decisions about taggability in a holistic way, solely based on
relevance to the real-world incident and abstracted away from how the event is expressed in the data

= Because annotators create one frame per unique event per CE, event coreference decisions are not needed
e Efficiency: More efficient event frame annotation than mention-based approach

e Reduction of cognitive load: Annotators doing event frame annotation focus on accurate annotation of
arguments and properties of the event

LREC-COLING 2024, May 22-24, Torino
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+ This annotation differs from previous event annotation in a number of ways
that affect inter-annotator agreement (IAA) scoring (non-span, non-
exhaustive, Qnode labels)

e As a result, previous methods to measure IAA cannot be directly applied in this case

+ We developed a new method to compare spanless annotations for this corpus
that relies on defining a set of attributes for each annotated element and a
weighted comparison of each attribute

e We also manually scored 1021 event pairs to evaluate the automatic method

¢ Using this method, we achieved an f-score of .75 when comparing event
annotations across annotators

LREC-COLING 2024, May 22-24, Torino
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Create CE profile

Spanless Event
Annotation Workflow

Senior Annotator A Senior Annotator B
independently independently
develops CE event develops CE event
list list

NS

Senior Annotator C

h 4

adjudicates CE event
list

-

Spanish annotator
reviews Spanish
documents, marks
events that are
present in the
documents, and adds
arguments and
attributes to event list

"/—Russian annotato;\'
reviews Russian
documents, marks
events that are
present in the
documents, and adds
arguments and

attributes to event Ii_sjy

Specialist reconciles
event list

Specialist chooses
event and relation

h i

English annotator
reviews English
documents, marks
events that are
present in the
documents, and adds
arguments and
attributes to event list

-

Qnode types

g

Annotate full event
frames

g

Event annotation
quality review

g

Assign Wikidata
Qnode identity links
to entities

g

Full annotation quality
review

{

Specialist does
temporal ordering

\
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+ Team of annotators develop event list for each CE

e 2 annotators independently develop an initial event list based on a rich summary document
(such as a Wikipedia page, not part of the annotated document set), and senior annotator
adjudicates

e Native speaker annotators (English, Spanish, Russian) then review all documents in the
iInput data set to refine the list of events, focusing on the documents in their native language

* Add or update any event, participant, or attribute information
*Verify the presence of events from the initial event list in the input data set

¢ Specialist makes the Wikidata Qnode type decisions for the refined minimal
set of events for each incident prior to event frame annotation

e Across all incidents simultaneously, provides an overarching view of the events that allows
for consistency in type assignment throughout the corpus

e Using DWD event overlay produced by the Cross-Program Ontology Working Group
(Spaulding et al., 2023)

LREC-COLING 2024, May 22-24, Torino
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Event CE CE2202: 2020 Mauritius Oil Spill

Indian Oil Mauritius Limited (IOML) and workers removed more than 3000
Description tons of oil from the wreck of the MV Wakashio onto the IOML barge Tresta

Star near Mauritius after August 6 2020
Type DWD_Q909534 mass_transfer
Attribute none
Timestamp Etart after 2020-08-06 Txx:xx:xx

nd unknown

Argument Type Qnode Role Attribute
workers Q327055 (worker) AO0_pag_sender none
:FSEE)OH Mauritius Limited Q1289348 (Indian Oil Corporation) AO_pag_sender none
o than 3000 tons of fuel | 1514199 (fuel oil) A1_ppt_sent none
MV Wakashio Q98114907 (Wakashio) A3_dir_sent-from none
Tresta Star Q104380849 (Tresta Star) A2 _gol_sent-to none
Mauritius Q1027 (Mauritius) AM_loc none

LREC-COLING 2024, May 22-24, Torino
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Arguments from across languages & media

DOC 1: Los trabajadores lograron
eliminar combustible del granelero

antes de que se dividiera en dos el
domingo, evitando una catastrofe
ambiental mucho mayor. |74

workers

DOC 2: Bo3ne MaBpukua nocne
KOpabneKpyLUeHUs y¥Ke BbIKa4aHO
6onee 3 TbiCAY TOHH HePTH

Near Mauritius

more than 3000 tons of oil

DOC 3: Mauritius Oil Spill: Indian Oil
Mauritius Limited (IOML) sent a barge
‘Tresta Star’ towards the site and was
able to evacuate 3000 tonnes of fuel oil

Indian Oil Mauritius Limited (IOML)

Tresta Star

from intact tanks after August 6th. |74

after August 6 I

DoC

MV Wakashio

LREC-COLING 2024, May 22-24, Torino
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+ Events (and relations)

e \When annotating an event or relation, annotators fill in the frame with as much information as possible
about the event from the corpus, pulling information about the event or relation and its arguments from
the whole document set, regardless of language or modality

e Annotation reflects the final and most specific state of affairs based on the information in the data set

e Events and relations that are mentioned in multiple documents are listed only once, with their
arguments and attributes reflecting the information available in the input data set as a whole

e Event types are assigned as Wikidata Qnodes, with associated role labels from the overlay

+ Entities
e Only annotated when they serve as an argument to one or more annotated events or relations
e Fine-grained entity type assigned, using the most specific Wikidata Qnode annotator finds

e Entities that can be linked to a specific, unique identity node (e.g., Indian Oil, and Mauritius) receive
that Qnode as an identity ID

e Unique NIL IDs are assigned to entities with no appropriate identity link in Wikidata
e The same entity appearing as an argument in multiple events or relations is labeled as coreferent

LREC-COLING 2024, May 22-24, Torino
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+ Potential scaling challenges due to upfront effort required
e To develop the minimal necessary set of events for each CE
e To make Qnode type decisions across the corpus as a whole

+ Annotation advantages

e Resulting cross-document event annotation allows for each event frame to include the richest, most
complete information about the event from the document set as a whole

e Individual event frames are richer and more complete than in a mention-based approach
e Reduces the need for effortful exhaustive mention annotation

LREC-COLING 2024, May 22-24, Torino
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¢ In addition

Event List for CE2202 - Mauritius Oil Spill

Temporal Start Order

Temporal Ordering of Events in each CE

CE 2202 Annotated Event List Descriptions and Temporal Ordering

ent frame, the

final list of &

on start ord

e Annotators in

events for the

events starte(

e Event start or

specified as L

e Before and af

e More than on

+ Annotating

coarse-grai

straightforw

e For aggregat

the aggregate

Event Descriptions 1st Layer 2nd Layer
The crew of the MV Wakashio was celebrating a sailor’s birthday on the MV Wakashio on July 25 2020 Exactly 1 n/a rd er based
The crew of the MV Wakashio was seeking a wi-fi signal on July 25 2020 Exactly 1 n/a
Captain Sunil Kumar Nandeshwar was under the influence of alcohol on the MV Wakashio on July 25 2020 Exactly 2 n/a
The MV Wakashio sailed off course to the Mauritius shore on July 25 2020 Exactly 3 n/a t t th
MV Wakashio ran aground on a coral reef offshore of Pointe d'Esny on July 25 2020 Exactly 4 n/a a |Ve O O er
Protected areas of the coast, including Blue Bay Marine Park, were isolated between July 25 2020 and July 29 2020 Exactly 5 n/a e Order |n Wh |Ch
The MV Wakashio leaked approximately 1000 metric tons of fuel oil, diesel, and lubricant oil to Mauritian waters and
) Exactly 6 n/a
beaches, starting on August 6 2020
Mauritian authorities requested help from France and the UN after August 6 2020 Exactly 7 Exactly 1 OI' m ay b e
India, France, Japan, IMO, OCHA, UNOSAT, UMDP, ITOPF, Nagashiki Shipping, South Africa, Singapore, and UN sent
experts, including a 10-member Technical Response Team from Indian Coast Guard, an expert in spill response, and Exactly 7 Exactly 2
over 30 tons of equipment including two tugs, to Mauritius after August 6 2020
Indian Oil Mauritius Limited (IOML) and workers removed more than 3000 tons of oil from the wreck of the MV Wakashio Exactly 7 Ha
onto the IOML barge Tresta Star near Mauritius after August 6 2020 y
Volunteers and around 100 soldiers of the Special Mobile Force cleaned up the oil around Mauritius after August 6 2020 | Exactly 7 n/a
Sea creatures, including 40 dolphins, died near Mauritian beaches after August 6 2020 Exactly 7 n/a
Mauritius's tourism industry, divers, and tour guides were adversely impacted after August 6 2020 Exactly 7 n/a n n Ot atl n g
The MV Wakashio broke up in the Indian Ocean on August 15 2020 at around 4:30 PM Exactly 8 n/a
Sunil Kumar Nandeshwar and a first mate were arrested on August 19 2020 Exactly 9 n/a Ve Iy
A court in Port Louis found Sunil Kumar Nandeshwar and the first mate guilty of endangering safe navigation between Exactly 10 Ha
August 19 2020 and December 27 2021 y
The forward section of the MV Wakashio was towed into the Indian Ocean on August 24 2020 After 8, Before 11 | Exactly 1
The forward section of the MV Wakashio was scuttled in the Indian Ocean on August 24 2020 After 8, Before 11 | Exactly 2 y u nderstand N
Sunil Kumar Nandeshwar and the first mate were sentenced to 20 months in jail for endangering safe navigation on Exactly 11 A

December 27 2021

LREC-COLING 2024, May 22-24, Torino
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An no.tated Reference Events,
+ 15 annotated document sets e A A o)
+ 3 real-world incident CEs for each of 5 scenarios : Events Arguments
E2201 pX 68
¢ Documents in English, Russian, and Spanish CE2202 L

. . . CE2203 P& 58
¢ Includes text, image, audio, and video data cezzos I

+ With an emphasis on data that mimics real-time situation mkE=ss” 73 10
CE2206 (k4 87

real-time unfolding events, partial information, and social Mp=s=. .. ..
+ The structured annotation for each CE covers all critically rassas

. . . . . CE2209 QK] 52
relations, and arguments, with event and entity linking to Wes=swa .. ..

and temporal ordering of all events cE2211  PYRNEC
CE2212 i 55

CE2213 p4& 38
CE2214 Q4 35
CE2215 @k 49

LREC-COLING 2024, May 22-24, Torino
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+ Corpus-wide non-span-based coarse-grained events

e Richer and more efficient annotation of the 15 data sets in this corpus than the traditional span-based
approach to fine-grained event/relation annotation used in much of the prior work

e Event annotations for each CE serve as a cross-document summary of the incident CE in the form of
structured event representations

e Corpus addresses gaps in the availability of multilingual, multimedia corpora for schema-based event
representation

¢ Corpus supported the KAIROS Phase 2B evaluation of performer systems
e Input to the automated scoring
e Human reference annotation that systems were compared against in manual assessment

e Because the annotated events in this corpus are coarse-grained as well as corpus-wide and non-span-
based, human assessors were able to make judgments about matching a wide range of system events
to the human annotated events

¢ To be published in the LDC catalog once program needs permit

LREC-COLING 2024, May 22-24, Torino



	Slide 1: Spanless Event Annotation for Corpus-Wide Complex Event Understanding
	Slide 2
	Slide 3: Overview
	Slide 4
	Slide 5: Complex Event (CE) Incident Development 
	Slide 6: Complex Event (CE) Incidents 
	Slide 7
	Slide 8: Input Data Set Development 
	Slide 9: Input Data Set Properties 
	Slide 10
	Slide 11: Why Spanless Event Annotation?
	Slide 12: Measuring IAA for Spanless Event Annotation
	Slide 13: Spanless Event Annotation Workflow
	Slide 14: Iteratively Developing Event List  & Using Wikidata Qnode Types
	Slide 15: Spanless Event Annotation Event Frame
	Slide 16: Spanless Event Annotation Arguments Across Data Set
	Slide 17: Event Frame Annotation
	Slide 18: Challenges
	Slide 19
	Slide 20: Temporal Ordering of Events in each CE
	Slide 21
	Slide 22: Annotated Corpus Profile
	Slide 23: Conclusion

