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Abstract
This paper introduces a new resource called EventWiki which is, to the best of our knowledge, the first knowledge base resource of
major events. In contrast to most existing knowledge bases that focus on static entities such as people, locations and organizations,
our EventWiki concentrate on major events, in which all entries in EventWiki are important events in mankind history. We demonstrate
that EventWiki is a very useful resource for information extraction regarding events in Natural Language Processing (NLP), knowledge

inference and automatic knowledge base construction.
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1. Introduction

Knowledge bases (KBs) are large collections of facts about
entities such as people, organizations and locations, which
have attracted growing interest in recent years because
they are useful in various studies and applications such as
question-answering, semantic parsing, information extrac-
tion and knowledge inference.

Most existing knowledge bases (e.g., Freebase) focus on
static entities (e.g., people, locations, and organizations)
and their relations. Few of them, however, pay much atten-
tion to events and event-related knowledge; instead, they
just treat events as normal entities and do not specially dis-
tinguish them, which makes it hard to identify event en-
tries. Even though some facts in KBs can be treated as
events, they tend to entity-centric and insufficient to de-
scribe major and complicated events (e.g., 2011 Tohoku
earthquake and 2014 World Cup). In fact, event knowl-
edge is very important for many applications and its related
tasks (e.g., event extraction and event detection) have been
extensively studied in both NLP and Data mining commu-
nity in the past decades. Unfortunately, due to the lack of
rich event-related knowledge and annotations, studies re-
lated to event knowledge discovery are either limited (e.g.,
in event extraction evaluation under Automatic Content Ex-
traction projeclﬂ only events of 33 predefined event types
are studied) or shallow (e.g., clustering-based event detec-
tion).

To provide rich event knowledge and a dataset for event-
related studies, this paper introduces a new knowledge base
resource — EventWiki is a knowledge base of events, which
collects 21,275 major events of 95 types from Wikipedizﬂ
We will show in the following section that EventWiki con-
tains rich information about events (e.g., event taxonomy,
event schemas and event relations), which makes it useful
for a variety of studies and applications such as informa-
tion extraction, knowledge inference and knowledge base
construction. To the best of our knowledge, EventWiki is
the first knowledge base of events which covers such large

"http://projects.ldc.upenn.edu/ace/
Zhttps://en.wikipedia.org

numbers of major event entries.

2. EventWiki

Compared to static entities (e.g., person, location and orga-
nization), there is less work focusing on event knowledge
discovery due to a lack of event-centric knowledge bases.
Although Wikipedia and some existing knowledge bases
(e.g., DBPedia) contains information of major events, there
is no explicit indicator that indicates whether a page refers
to an event or an static entity (e.g. a person), or event-event
relation links, which makes it difficult to distinguish these
events from overwhelming static entities and directly use
these resources for event-related knowledge discovery.

For better studying event knowledge, we manually identify
event pages from Wikipedia, build links between events to
develop an event knowledge called EventWiki. As intro-
duced before, entries in EventWiki are all major events that
happened throughout mankind history. For an event entry,
there are 4 kinds of information in EventWiki: event type,
event infobox, event summary and full text description of
the event. In addition, for some events, there are relations
between them. Table [l shows the structure of an event en-
try where e € E is an event entry in EventWiki, T is the set
of 95 event types, and rel; : e, means that e are related
with ey, and their relation is rel;. A concrete example is
shown in Figure[T]that presents the basic structure of Even-
tWiki where event information and event-event relations are
clearly illustrated.

Event: e
event type teT
infobox {sloti:waluey, slota: values, - -}
summary text
full text text
relation {rely: ex,, rela: gy, -+ }

Table 1: Structure of an event entry.

In this section, we introduce our resource — EventWiki as
follows: we first introduce meta-data (i.e., event types and
event schema), and then present the information of an event
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Fukushima Daiichi nuclear disaster 2011 Tohoku earthquake 869 Sanriku earthquake
type disaster type earthquake type earthquake
Date Mar 12, 2011 Date Mar 11, 2011 Date Jul 9, 869
Okuma, Fukushima, Magnitude 90 Magnitude 8490
Location “Ja an y
i . Epicenter | 38.3°N 142.4°E infobox | Epicenter | 38.5°N 143.6°E
infobox | Outcomes | 'NES Level 7 (major infobox i i
X accident) cause Up t0 40.5m in recurrence
tsunami | Miyako, Iwate, tsunami yes
Tohoku
y 37 with physical inuries, 2
Non-fatal ‘workers taken to hospital
injuries { wi possibie raciation burn
e 2011 et of e pact The 869 Sanriku earthauake and
‘e 2011 earthquake offthe Pacific ., | associated tsunami struck the area.
The Fukushima Daich nuclar disaster was summary | % of 10hoku was 2 magniudo SUMMALY | around Sendai n the northem part
summary | an energy accident at the Fukushima | ° Y 0 (Mw) u;devsea gt of Honshu on 9 July 869,
7 | Nuclear Power Plant earthquake of the coast of Japan
“The plant comprised six separata boling Tho .0 magritude undersea Indapan s ot is
wate reactorsorginally dosigned by General megaifrust earthquake occurred on commonly caled “Jogan Jishin"
full text Electric (GE) and maintained by the Tokyo full text Mar 112011 at 14:46 JST in the full text Jogan is the Japanese era name for
Electric Power Gompany (TEPCO) north-wester Pacifc Ocean the period fom 859 t0 677 AD.
World War II Battle of Changsha (1942)

Second Sino-Japanese War

type military conflict

type

miltary conflct type miltary conflict

Sep1,1939 - Sep
Date 21045

Europe, Paciic

Date

17,1937 - Sep 9, Dec 24,1941 - Jan
1945 Date 15,1942

Atiantic, South-East
Asia, China, Middlo

Location

Location

mainland China
and Burma.

Changsha, Luo

Location River (Honan)

briefly North and infobox

Result

Chinese victory Result Chinese victory

infobox

infobox ‘South America

part of

Result Alled vitory

Alled VS Axis

Terrtory
change Treaty of

National
Revolutionary Army.
vs

Ghina recovers all
toritories lost to
Japan sinco the

part of

Belligerents
imperial Japanese
Shinmonoseki Ay

Participants

World War Il \WWII or WW2), aiso

Known as the Second World War,

summary ; was a giobal war that asted from
1839 0 1945, although related

The Second Sino-Japanese War
was a miltary confict fought
summary ; primariy between the Repubic of
China and the Empire of Japan from
193710 1945 Alles.

“The third Batlle of Changsha was the

first major offensive in China by

summary | Imperial Japanese forces following
the Japanese attack on the Western

confics began earler

The start of the war in Europe is
generally held o be Sep 1, 1939,
beginning with the German invasion

of Poland

full text full text

Background: The origin of the
Second Sino-Japanese War can be
traced to the First Sino-Japanese

War of 1894-95, in which China,

On 27 December, the Japanese 3rd
6ih, and 40th Divisions massed at
‘Yueyang and advanced southward in
three columns and crossed the
Xingiang River,

full text

Figure 1: A (small) part of events in EventWiki, showing the basic schema of EventWiki.

entry in detail in EventWiki and the application of this re-
source.

2.1. Meta-data: Event types and schemas

As meta-data for describing event information, event types
and schemas are very important information in many appli-
cations such as event extraction. However, there is no large
amounts of annotated data for event typing or event schema
extraction. As a result, most studies regarding event extrac-
tion are either limited (only focused on a small number of
pre-defined event types) or shallow (just consider a verb as
an event).

In EventWiki, there are 95 event types in total, derived from
infobox’s template types in Wikipedia by manually screen-
ing from English Wikipedia dump on December 3, 2015.
Every event entry in EventWiki belongs to one of these 95
event types.

For each event type, we extract the schema of this event
type by finding out the most frequent non-empty slots from
the infobox of events belonging to this type. The most fre-
quent slots of an event type can be used to describe key
information of an event of this type and thus can be con-
sidered as the schema of the event type. Table [2] shows the
schemas of 6 event types.

With the information, it is easy to learn a classifier for event
classification and event schema extraction. For event clas-
sification, each event entry in EventWiki with its event type
can be treated as training data. By using such information,
it is possible to train an event classification model which
can be used to classify events reported in news articles ev-
ery day for further event knowledge discovery. Likewise,
EventWiki provides valuable resources for event schema ex-
traction. For events that belong to one of 95 types in Even-
tWiki, the event schema of the event type in EventWiki can
be directly used as the schema for event extraction. Even

if an event does not belong to any of those 95 types, we
still can use rich information in EventWiki to infer its event
schema. For example, text information and slots in the in-
fobox of an event entry in EventWiki can be used as training
data to learn what slots an event should have given its text
description. For example, a model may learn from Even-
tWiki that if “magnitude” frequently appear in text descrip-
tion of an event, “magnitude” should be one slot of this
event in its schema.

2.2. Events in EventWiki

As mentioned before, each event entry has 4 kinds of in-
formation (i.e., event type, event infobox, event summary
and full text description) and event-event relation informa-
tion. We call those 4 kinds of information intra-event infor-
mation because they describe the information of an event
while we call event-event relation inter-event information
since it presents relations between events.

2.2.1. Intra-event information
In this section, we introduce the intra-event information in
detail.

e Event type: event type presents the type of an event
which must be one of 95 event types. In EventWiki,
an event’s type is extracted by analyzing the template
type of the first infobox of its Wikipedia ariticle.

e Event infobox: as most static entities in Wikipedia,
events also have infoboxes which describe most im-
portant information of events. We extract events’ in-
foboxes from Wikipedia. Note that slots (i.e., at-
tributes) in an event’s infobox depends on the event’s

type.

e Event summary: a summary of an event is a short text
that summarizes the event, which is obtained by ex-
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aircraft accident | olympic event | wildfire | military conflict earthquake
date date date place date
site teams location date location
occurrence_type gold fatalities | combatants(1,2) magnitude
crew silver area result depth
fatalities bronze source partof casualties
operator venue injuries | commanders(1,2) | countries affected
passengers competitors building strength(1,2) origintime
origin nations landuse casaulties(1,2) tsunami
destination win_value cost territory intensity

Table 2: Examples of schemas of 6 event types

tracting the first paragraph of an event’s text descrip-
tion at Wikipedia.

e Full text description: In contrast to event summary,
full text description contains all text information in an
event page at Wikipedia.

2.2.2. Inter-event information

Inter-event information is relations between events. For
example, in Figure we can see the relation be-
tween Fukushima Daiichi nuclear disaster and 201 1Tohoku
earthquake.

For the current version EventWiki, inter-event information
is mainly obtained by analyzing events’ infoboxes in which
some event-event relations are presented. For example, by
analyzing the infobox of Second Sino-Japanese War, we
can extract the relation partof{Second Sino-Japanese War,
World War II). In total, we extracted 9,713 event-event re-
lations from infoboxes.

In addition to infoboxes of events, many event-event re-
lations are described by text. For example, the relation
between 2011 Tohoku earthquake and 869 Sanriku earth-
quake is expressed by the following text in 2011 Tohoku
earthquake:

This megathrust earthquake was a recurrence of
the mechanism of the earlier 869 Sanriku earth-
quake, which has been estimated as having a
magnitude of at least 8.4 Mw, which also created
a large tsunami that inundated the Sendai plain.

However, it is difficult to automatically obtain such event-
event relations in high accuracy from text. Fortunately, it is
possible to exploit structure of a page at Wikipedia to help
harvest event-event relations, as shown in Figure@ In this
way, we extracted additional 540 event-event relations.

2.3. Applications

We show that event information in EventWiki can be very
useful for the following tasks and applications:

2.3.1. Event extraction

Event extraction is an important information extraction
task. In this paper, we model event extraction as infobox
generation problem for an event. Intuitively, an event in-
fobox contains key information of an event. If an event
infobox can be accurately generated, we can say that the in-
formation of an event is perfectly extracted. Usually, event

infobox generation problem can be divided into three sub-
tasks: event classification, event schema extraction and slot
filling. As mentioned before, EventWiki can provide rich
information for event classification and event schema ex-
traction. Moreover, it is extremely useful for training a slot
filling model for event extraction.

Slot and value pairs in the infobox (intra-event information)
in EventWiki can be used as weak (distant) supervision for
training a slot filling model, as (Reschke et al., 2014) did.
For example, for the slot value pair “magnitude: 9.0” in
2011 Tohoku earthquake, we first find out the sentences
which “9.0” appears in. The context information of “9.0”
can be used as features and “magnitude” is used as the la-
bel of “9.0” for training a slot filling model.

2.3.2. [Event-event relation extraction and inference
As slot filling for event extraction, we can also use inter-
event information in EventWiki to train an event-event re-
lation extraction model using distant supervision strategy.
For an event relation triple, we can find out the sentences
that mention both events in the triple. For example, for the
triple partof(Second Sino-Japanese War, World War I1), the
following sentence is found for generating training instance
for relation extraction:

As the Western Allies entered the war against
Japan, the Sino-Japanese war would become part
of a greater conflict, the Pacific theatre of World
War I1. (1abel: partof)

To the best of our knowledge, even though relation extrac-
tion has been extensively studied in NLP, most of them fo-
cus on relations between static entities (e.g., people and lo-
cations) and there are very few resources for event-event
relation extraction. EventWiki can plug the gap and make it
possible to study event-event relation extraction problem.
With event-event relations, it is also possible to apply
knowledge inference approaches to EventWiki to infer
event-event relations, which is a novel task and has not
been well studied. For example, with partof{Second Sino-
Japanese War, World War 1) and partof(Battle of Chang-
sha, Second Sino-Japanese War), we can infer partof{Battle
of Changsha, World War II), which would be for useful for
building event taxonomy.

2.3.3. Event summary generation
EventWiki is a good resource for event summary genera-
tion. As introduced before, each event entry in EventWiki

501



The bodies of the five Palesinian attackers—Afif, Nazzal, Chic Thaa, Hamid and Jamal—kiled during the Filrstenfeldbruck gun batle were delivered to Libya, where they received heroes' funerals and were buried wit full miliary honaurs. On & September, Israeli
planes bombed ten PLO bases in Syria and Lebanon in response to the massacre. Up to 200 people were killed

The three surviving Black September gunmen had been arrested after the Firstenfeldbruck gunfight, and were being held in a Munich prison for frial. On 29 October, Lufinansa Flight 615 was hijacked and threatened to be blown up if the Munich aftackers were not
released. Safady and the A-Gasheys were iImmediately released by West Germany, receiving a tumultuous welcome when they touched down in Libya and (as seen in One Day in September) giving their own firsthand account of their operation at a press
conference broadcast worldwide. 7142114

The massacre prompted many European countries to establish permanent, professional, and immediately available counter-terrorism forces, or reorganize already existing units to such purpose. The massacre also prompted prominent arms designers and
manufacturers to produce new types of weapons more suitable for counter-terrorism

Effect on the Games [ edi]

In the wake of the hostage-taking. competition was eventually suspended for the first time in modern Olympic history. after public criticism of the Olympic Committee's decision to continue the games. On 6 September, a memorial service attended by 80,000
spectators and 3,000 athletes was held in the Olympic Stadium. 10C President Avery Brundage made little reference to the murdered athletes during a speech praising the strength of the Olympic mavement and equating the attack on the Israeli sportsmen with the
verl The victims' families were represented by Andre Spitzer's widow Ankie, Moshe Weinberg's mother, and a

recent arguments about encroaching professionalism and disallowing Rhodesia's participation in the Games, which outraged many listeners. 23l
cousin of Weinberg, Carmel Eliash. During the memorial service, Eliash collapsed and died of a heart attack [0

Many of the 80,000 people who filed the Olympic Stadium for West Germany's football match with Hungary carried noisemakers and waved flags. but when several spectators unfurled a banner reading "7 dead, already forgotten?" security officers removed the
sign and expelled those responsible from the grounds [''! During the memorial service, the Olympic Flag was flown at half-staff, along with the flags of most of the other competing nations at the request of Willy Brandt. Ten Arab nations objected to their flags being
lowered to honor murdered Israelis; their flags were restored to the tops of their flagpoles almost immediately. 51

Willi Daume, president of the Munich organizing committee, initially sought to cancel the remainder of the Games, but in the afternoon Brundage and others who wished to continue the Games prevailed, stating that they could not let the incident halt the Games."!
Brundage stated "The Games must go on, and we must ... and we must continue our efforts to keep them clean, pure and honest "52 The decision was endorsed by the Israeli government and Israeli Olympic team chef de mission Shmuel Lalkin 153

On 6 September. after the memorial service, the remaining members of the Israeli team withdrew from the Games and left Munich. All Jewish sportsmen were placed under guard. Mark Spitz. the American swimming star who had already completed his competitions.
left Munich during the hostage crisis (it was feared that as a prominent Jew, Spitz might now be a kidnapping target). The Egyptian team left the Games on 7 September, stating they feared reprisals [l The Philippine and Algerian teams also left the Games, as did
some members of the Dutch and Norwegian teams. American marathon runner Kenny hoore, who wrote about the incident for Sports Jiustrated, quoted Dutch distance runner Jos Hermens as saying “It's quite simple. We were invited to a party, and if someane
comes to the party and shoots people. how can you stay?'155] Many athletes. dazed by the tragedy. similarly felt that their desire to compete had been destroyed. alinough they stayed at the Games

Four years later at the 1976 Summer Olympics in Montreal, the Israeli team commemorated the massacre: when they entered the stadium at the Opening Ceremony. their national flag was adorned with a black ribbon

The families of some victims have asked the I0C to establish  permanent memorialto the athletes. The I0C has declined, saying that to introduce a specifc reference to the victims could “alienate other members of the Olympic community.” according to the BBC 156
Alex Gilady, an Israeli I0C official. told the BBC: "We must consider what this could do to other members of the delegations that are hostile to Israel."

The IOC rejected an international campaign in support of a minute of silence at the Opening Ceremony of the 2012 London Olympics in honour of the Israeli victims on the 40th anniversary of the massacre.[S7I58! Jacques Rogge, the IOC President, said it would be
"inappropriate". Speaking of the decision, Olympian Shaul Ladany, who survived the attack, commented: "I do not understand. | do not understand, and | do not accept it."7!

In 2014 the International Olympic Committee agreed to contribute $250,000 towards a memorial to the murdered Israeli athletes.15°1

There is a memorial outside the Olympic stadium in Munich in the form of a stone tablet at the bridge linking the stadium to the former Olympic vilage. There is also a memorial tablet to the slain Israelis outside the front door of their former lodging at 31

Connollystraie. On 15 October 1999 (almost a year before the Sydney 2000 Games), a memorial plaque was unveiled in one of the large light towers (Tower 14) outside the Sydney Olympic Stadium, 50151

Israeli response | edit]
[z arficles. Operation Wrath of God and 1973 Israell raid on Lebanon |

Golda Meir and the Israeli Defense Committee secretly authorized the Mossad to track down and Kill those allegedly responsible for the Munich massacre [52 The accusation that this was motivated by a desire for vengeance was disputed by Zvi Zamir, who

described the mission as "putting an end to the type of terror that was perpetrated" (in Europe).53l To this end the Mossad set up a number of special teams to locate and kil these fedayeen, aided by the agency's stations in Europe 4

In a February 2006 interview, 53 former Mossad chief Zvi Zamir answered direct questions:

Figure 2: Part of “Munich massacre” article at Wikipedia. We use the structural information to harvest event-event relations
such as aftermath(Munich massacre, 1973 Israeli raid on Lebanon).

has a summary and full text description, which can be seen
as naturally annotated data for training a summarization
model that generates a summary from full text description.
In addition, it can even be used as training data for generat-
ing a summary of an event from an event’s infobox or gen-
erating a text description of a (slot,value) pair of an event,
which is very useful for question answering systems based
on knowledge bases.

2.3.4. Event-centric knowledge base construction

As we introduced, EventWiki is a knowledge base of events
which is collected from pages at Wikipedia that are man-
ually constructed and edited. It is an example for event
knowledge base and can be helpful for automatic event
knowledge base construction.

Given a collection of documents about a major event, we
can use EventWiki to predict the event’s type, extract the
event’s schema, generate its infobox, identify the relations
with other major events and generate a summary for it.
When we finish all the steps above, the profile of the event
is built, which can be used as an event entry for an event
knowledge base. In other words, the above five steps can
be seen as the subtasks of event knowledge base construc-
tion.

Among 21,275 events in EventWiki, we select 1,517 events
happening during 1995-2010 and ﬁn(ﬂ corresponding news
articles of these events in English Gigaword (Parker et al.,
2011), which can used to test results of each step and eval-
uate end-to-end performance.

3. Related Resources

Knowledge bases are useful resources for various applica-
tions in many fields. Among the exitsing knowledge bases

3We use information retrieval package Lucene (Jakarta, 2004)
to find relevant documents to these events and manually check the
results.

such as WordNeﬂ and Gene Ontologyﬂ knowledge bases
of general world knowledge such as Freebaseﬂ DBPedieﬂ
and YAGO (Mahdisoltani et al., 2014)) have received most
attention. Most of the knowledge bases mainly focus on
static entities and their related facts but pay little attention
to influential events.

To the best of our knowledge, the most related resource to
ours is the data released by (Reschke et al., 2014), which
contains 193 air crash events and their corresponding news
articles. In some sense, this data can be seen as a small
knowledge base of air crashes. In contrast, our EventWiki
contains much more major events of a variety of types and
rich knowledge about events, which is the first complete
event-centric knowledge base as far as we know.

4. Conclusion and Future Work

In this paper, we introduce a novel knowledge base — Even-
tWiki which is the first knowledge base of major events. We
introduce its structure and information contained in it, and
show its potential value for NLP and automatic KB con-
struction.

In future, we plan to enrich the event-event relation infor-
mation by adopting a semi-automatic approach for analyz-
ing relations between events in text. Additionally, we will
regularly update the knowledge base to ensure that it con-
tains the latest events and plan to provide an online interface
and APISs for easier access.
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