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Document-Level Event Extraction Based on Deep Learning: A Survey
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Abstract Document-level Event extraction (DEE) is an important and challenging task in natural
language processing, and numerous outstanding research achievements have emerged. DEE
mainly focuses on two tasks, namely Document-level Event Identification and Argument
Extraction (DocEI & AE), Document-level Event Argument Extraction (DocEAE). DocEI &. AE
indicates the complete document-level event extraction, that is, judging what types of events exist
in a given document, identifying all events under each event type, and extracting arguments of
corresponding roles. DocEAE refers to the event argument extraction, that is, given the event
types and event triggers contained in each document, extracting event arguments of the
corresponding roles triggered by each trigger. The goals of two tasks are different, and the task
steps are also not exactly the same. Furthermore, the corresponding datasets also have different
characteristics and focus on causing different research problems. Although there are a few surveys

on document-level event extraction, they share the following two limitations. (1) The
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classification of existing researches is usually conducted based on specific techniques or task steps
adopted in the literatures, without an in-depth analysis of the correlations and differences between
the methods or a profound understanding of the issues each of them aims to address. (2) The
description of datasets for DEE is simple and fails to understand the characteristics and task
challenges of each dataset. Due to the different concerns of each dataset, the issues that
researchers strive to solving vary. Therefore, current reviewing methods fail in clearly
demonstrating the research progress on different issues under diverse datasets. This paper
reorganizes the results of DocEI & AE and DocEAE tasks in document-level event extraction.
Firstly, the task objectives and the common approach to solving the tasks are clarified and
analyzed, then the current research progress (solving which issues based on the datasets) is
summarized. Specifically, there are two ways to implement DocEI &. AE task. One is pipeline
pattern, that is, sub-tasks such as entity extraction, event type judgment and multi-event
extraction are independently executed step by step. The difficulty lies in multi-event recognition,
1. e., how to identify all events contained in a document. The other is the joint pattern, which
integrates the above sub-tasks into one task to complete the entire extraction task, avoiding error
propagation. The difficulty is designing a data structure/graph structure that can not only
represent and decode all the events contained in the document, but also directly reveal the
arguments playing the roles in the events under the specific event types, so as to integrate the
three subtasks into one task to complete the entire event extraction task. In DocEI &. AE task,
researches mainly focus on ChFinAnn and DuEE-Fin corpora, which are mainly divided into path
expansion, bipartite matching learning, sentence community, joint extraction strategies. The
ideas of the DocEAE task can be divided into the following strategies: traditional classification,
the

characteristics of the two types of datasets are explored, followed by the challenges of two tasks.

text generation, machine reading comprehension, and span selection. Secondly,

Meanwhile, the specific research methods of the two tasks are analyzed in depth with

visualizations to showcase the progress. Finally, combining with the issues that need to be further

tackled, the future development trends of document-level event extraction are discussed.

Keywords document-level event extraction; information extraction; event extraction datasets;

event argument extraction; deep learning
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Dan Sanchez reports: The Their US-Backed Takfiri War

sentenced to death for sermons in which he criticized the government

(especially for its persecution of the country s Shi’ ite minority).
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the truck, to be

picked up at 4pm two days later. Elliott said that McVeigh gave him the $280.32 in exact change after declining

to pay an additional amount for insurance......

- <{argl> bought, sold, ortraded <arg3> to <arg2> in exchange for <arg4> for the benefit of <argh> at <arg6> place

@ Giver Elliot
s <s></ s> R </ s>
s> <s></ >R/ s PaymentBarter $280. 32
‘ GHLT Dnoodlzr ’ _____________ h_’! @f‘;‘i_’r);(_ _________________ AcquiredEntity truck
l : bought, sold or traded 0 in :
| . | Place body shop
|:,‘> |exchange for for the benefit of <arg> at | |:‘1>
BART-Decoder ! place ! Recipient McVeigh
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Background

Document-level Event extraction is an important and
challenging task in natural language processing. The existing
document-level event extraction is mainly divided into two
directions: one direction is document-level event identification
and argument extraction (DocEl & AE), that is, judging what
types of events exist in a given document, identifying all events
under each event type, and extracting arguments of corresponding
roles; Another direction is document-level event argument
extraction (DocEAE) ; that is, given the event types and event
triggers contained in each document, extracting event arguments
of the corresponding roles triggered by each triggers. The goals
and tasks of the two directions are different, and the task steps are
not close to the same. The corresponding two types of data sets
also have different characteristics and focus on causing different
research problems. Based on the open data sets of two directions,
the researchers are committed to solving the research problems
unique to each direction, and have made different research progress.

Existing little surveys on document-level event extraction
share the following limitations: (1) insufficient understanding
of the research issues, (2) classifying existing researches based
on specific techniques or task steps, without in-depth analysis
of the relationship and difference between these researches, the
issues these researches trying to solve, and (3) a brief
introduction to common datasets which fails to properly
understand their characteristics and the task challenges.

Regarding event extraction, our previous results,
including (1) Chinese Financial Event Extraction Base on
Syntactic and Semantic Dependency Parsing, (2) A Multi-
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Multi-type Chinese financial event relation extraction, (5)
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In this paper, we discussed the research tasks, task steps
Then, the

characteristics, task challenges of each dataset. Subsequently,

and developments  first. we  summarize
we analyze the main research methods under these datasets and
display the progress graphically. Finally, we conclude the

future direction of document-level event extraction task.



