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Introduction

Named entities:
e.g. person, company, organization, geographic name...

Event triggers:
e.g. bankrupt, conflict, marry, dispatch...

Relations:
e.g. /location/location/contains,
/people/person/place_of_birth,
/people/person/place_lived
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Introduction

• Problems of existing methods

An example of co-occurred relationships between 
triggers and entities. 

The original positions 
for triggers (green) and 
entities (red). 

Direct-adjacency-distribution for 
entities (Direct) v.s. meta-path-
based distribution (Meta) based on 
a given trigger

e.g. from “go” to “gun” along the meta-
path “Movement-GPE-Conflict-WEA”



Introduction
• Heterogeneous Information Network of entities and triggers

Named entities:
e.g. person, company, organization, 
geographic name...

Event triggers:
e.g. bankrupt, conflict, marry, 
dispatch...

Helps



Introduction
Comparison with different models without any pre-defined features

Our models



Introduction

Main contributions of this paper.

• First to use the indirect “entity-trigger” cooccurrence relationships 
(encoded in HIN) to improve the performance of the joint-event-
extraction task. 

• Proposed Cross-Supervised-Mechanism.

• Verify the indirect “entity-trigger” cooccurrence relationships is 
helpful.



Preliminaries

• The Joint-Event-Extraction Task

Combined tag-set (example)
BORG, IORG, BPER, IPER, BATTACK, O,…

Armored forces destroyed dozens of Iraqi tanks and personnel carriers in their advance on Baghdad.
Model

Refer to

Input

Output

BConflict BVEH IVEH IVEH     IVEH BVEH IVEH

entitiestrigger



Preliminaries

• “Entity-Trigger” Heterogeneous Information Network
• It is defined as a weighted graph

• G = <V, E, W>

• V is a node set of entities and triggers

• E is the co-occurred relationships between nodes

Two maps



Preliminaries

• “Entity-Trigger” Heterogeneous Information Network
Meta-path between two nodes (entities or triggers)

“PER-Movement-GPE”

“U.S. troops-go-Iraq”, “most people-go-the country”

V1 V2

An example of meta-path



Our Proposed Model

Entity Distribution
Trigger Distribution

Frequencies for diff. 
named entities

Frequencies for diff. 
event triggers



Our Proposed Model

Cross-Supervised Mechanism

Entity Distribution
Trigger Distribution



Our Proposed Model



Experiments and Analysis

• Datasets
From Linguistic Data 

Consortium (LDC)
New York Times 

Newsroom

A Spanish corpus 
made available by 
the Spanish EFE 
News Agency

A challenge of natural 
language generation



Experiments and Analysis

• Sequence-to-Sequence Joint Extraction (Seq2Seq)

• Conditional Random Field Joint Extraction (CRF) 

• GCN

• Joint Event Extraction (JEE)

• Joint Transition (JT)

• CSMDA

• CSMHIN

A basic model in seq2seq 
framework with a combined tag-set

An improved seq2seq 
method with CRF constraints

A state-of –the-art 
method, based on GCN

A classic joint method for extracting 
entities and  triggers together.

A latest joint method for extracting 
entities and  triggers together.

The full proposed model with HIN

The proposed model with ADJ. matrix



Experiments and Analysis

• Results.

Our method excels other 
alternatives significantly



Experiments and Analysis



Conclusion

• This is the first test to leverage this kind of information to the joint models.

• We verify the indirect entity-trigger co-occurred relationships are important to the 
joint-event-extraction task.

• Different from the distant supervision or other methods, this method tries to 
maximize the utilization of the currently available training data.
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