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Abstract Nowadays, Web makes it possible to study emergencies from web
information due to its real-time, open, and dynamic features. After the emergence of
a web event, there will be numerous websites publishing webpages to cover this
web event. Measuring temporal features in evolution course of web events can help
people timely know and understand which events are emergencies, so harms to the
society caused by emergencies can be reduced. In this paper, website preference is
formally defined and mined by three proposed strategies which are all explicitly or
implicitly based on the three-level networks: website-level, webpage-level and
keyword-level. An iterative algorithm is firstly introduced to calculate outbreak
power of web events, and increased web pages of events, increased attributes of
events, distribution of attributes in web pages and the relationships of attributes are
embedded into this iterative algorithm as the variables. By means of prior knowl-
edge, membership grade of web events belong to each type can be calculated, and
then the type of web events can be discriminated. Experiments on real data set
demonstrate the proposed algorithm is both efficient and effective, and it is capable
of providing accurate results of discrimination.
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1 Introduction

Web event is what social Medias (i.e., BBS, blog, and news sites) discuss via cyber
and influence on our real society. People can discuss web event in various forms,
such as commenting news, posting and replying in forum, or recording and mes-
saging in blog, etc. A web event could be a hot news story, like a scandal, or the
cover of a social event in the real world on the web, like an earthquake. In general,
the content of a web event is not stationary, but it will change with the evolution of
this web event. This evolution may come from the development of a news story and
the change of interests of its web followers. At a given time, a web event is
generally composed by some sub-topics which focus on different aspects of this
web event. These discussions, which describe lots web events, have an impact on
the evolution of web event. In return, our society will be influenced by the infor-
mation in web. So the detection and prediction of web events evolution is a
meaningful work. To get this goal, we put our hands to measure and analyse
evolution features of web events.

The identification of website preferences web events is of significant. The merits
are: (1) instead of the most visited websites, the specified websites can be rec-
ommended to users and organizations who interest on the aspects of web events
covered by these websites. Then, users can follow their interested aspects of web
events by following the recommended websites; (2) identify the malicious websites
which only publish malicious aspect of web events. If the slander information of a
web event is only come from one website, it is possible that this website is
spreading slander information. From above incidents, the tapping phone is one kind
of social event happened in our society but mapped on the web. By the mapping,
social events spread, evolve and mutate in the web along with interaction with real
world. And we call such events as social events mapped on web. The latter incident
is caused by message on web and impact on real world. In other words, this kind of
event happened in virtual world but evolve with human interference. We call such
events as web sentiment events. All of these two kinds of events are called web
event. Some web events have much bad influence on society. To avoid these bad
influences, it is necessary to monitor and predict the evaluative tendency of web
events. Therefore, how to collect and organize web events in the intelligent and
automatic way, and how to track and measure dynamic evolution of web events are
becoming an important subject in the field of information processing.

In this paper, website preference is formally defined and mined by three pro-
posed strategies which are all explicitly or implicitly based on the three-level
networks: website-level, webpage-level and keyword-level. An iterative algorithm
is firstly introduced to calculate outbreak power of web events, and increased web
pages of events, increased attributes of events, distribution of attributes in web
pages and the relationships of attributes are embedded into this iterative algorithm
as the variables. By means of prior knowledge, membership grade of web events
belong to each type can be calculated, and then the type of web events can be
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dis-criminated. Experiments on real data set demonstrate the proposed algorithm is
both efficient and effective, and it is capable of providing accurate results of
discrimination.

2 Related Work

The evolution is a basic feature of web events and is also a part of studies on Topic
Detecting and Tracking (TDT) [1–3]. Traditional TDT involves detecting unknown
events, gathering and segmenting information, detecting when the event first
reported, detecting follow-up reports of events and tracking events’ tendency.
Generally, TDT technology attempts to detect unknown web events and make
related news pages clustered. Although TDT tracks development of web events, it
does not measure the dynamic evolution process of web events. So we cannot have
a global and clear understanding of web events. Qi [4] suggests that a website
should be evaluated from three aspects: usefulness, service quality and physical
accessibility. The qualities of content and structure of websites will impact on their
usage preferences which means the efficiency of using these websites. And the
content is more important than structure in the long run [5]. The content and
structure of website is evaluated to fit better the needs of visitors by reorganizing
the documents [6]. There are also many extensions of LDA which have considered
different aspects of documents. There are also some works trying to release the
independent of documents and discovered topics by considering the citation rela-
tions between documents [7] and relations of topics. However, all these works are
still based on ‘bag-of-words’ assumption and the relations of keywords within
documents are ignored. Some researchers were ware of this gap. In our previous
work, in order to detect and describe the real time urban emergency event, the 5W
(What, Where, When, Who, and Why) model is proposed by Xu [8]. Xuan [9]
proposed a framework to identify the different underlying levels of semantic
uncertainty in terms of Web events, and then utilize these for Webpage recom-
mendations. The basic idea is to consider a Web event as a system composed of
different keywords, and the uncertainty of this keyword system is related to the
uncertainty of the particular Web event. Liu [10] explored a Markov random field
based method for discovering the core semantics of event. The method makes
semantics collaborative computation for learning association relation distribution
and makes information gradient computation for discovering k redundancy-free
texts as the core semantics of event. A crowdsourcing based burst computation
algorithm of an urban emergency event is developed in order to convey information
about the event clearly and to help particular social groups or governments to
process events effectively [11–15].
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3 Iterative Method

In this paper, the communities of keyword level network are adopted to represent
subtopics of a given web event. Since the each keyword is a semantic unit of a web
event, the community of a number of keywords, which have relative close relation
with each others, can be seen as a sub-topic of a web event. The most straight-
forward method to get the preferences of websites would be to detect the com-
munities of keyword level network and then these detected communities could be
seen as the different sub-topics of a web event. The preferences of websites could be
computed as the membership degree on each community. The procedure of this
method can be described as (Fig. 1),

(1) Construct keyword network of a number of webpages published on a number of
websites;

Fig. 1 The proposed method
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(2) Do community detection on this keyword network;
(3) Compute the membership degree of each website on the detected communities.

The communities of keyword level network are only based on the keyword
relations between each other, a horizontal relation in Fig. 1. This relation implies
that the keywords, which have close association relations with each others, will be
more likely to describe same sub-topic of a web event. Actually, the webpage level
network will also influence the formation of communities at keyword level. When
all the keywords are in the same webpage by the mapping relations between
keywords and webpages, it is also possible that they are talking the same sub-topic
of a web event. However, the relations in the keyword level network, ALNK, does
not take the mapping relations into consideration, which only consider the statistical
values of co-occurrence relations on all the webpages. For example, two keywords,
ki and kj, have a small co-occurrence relation which means that they do not usually
show in the webpages simultaneously. However, if two webpages which contain
keywords, ki and kj, respectively and they are in the same community of webpage
level network, keywords, ki and kj, are also have big probability to talk about same
sub-topic of a web event. Similarly, the communities of webpage level are also
influenced by the mapping relations between webpages and websites. Inspired by
their inter-dependency and inter-limitation relations of websites, webpages and
keywords, a iterative algorithm is proposed to optimize the formation of keyword
communities/sub-topics.

4 Fuzzy Based Algorithm for Type Discrimination
of Web Events

With the time changing, the emergent degree of web events changes is in dynamic
change. One event in different segments has different emergent degree, so for a web
event, it may go through three states: general state, hot state, and emergent state.
Fewer domestic and foreign scholars study on emergent level classification of web
events in different segments, so that the lack of a prior knowledge of type dis-
crimination of web events in different segments. Therefore, we study the changes of
features and emergent degree of web events in evolution course, and we can obtain
the relationship between emergent degree and outbreak power, fluctuation power.
Then by studying these relationships, we extract features of different emergent
degree, establish evolution model of web events, and construct the membership
model for type discrimination of web events as prior knowledge. Thereby to pro-
vide effective guidance for the type prediction of web event in later section.

For the result of algorithm, it describes the emergent degree of web events and it
is called outbreak power. In this paper, “day” is the minimum time granularity.
Source data of temporal features of web events is collected from different news sites
daily, Algorithm 1 calculate the daily outbreak power of web events based on these
source data, and then time series data of outbreak power of web events in a certain
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time interval are obtained, as shown in Fig. 2. The outbreak power of web events,
which is calculated by Algorithm 1, combines the increased webpages, increased
attributes of events, and distribution of attributes in webpages. The Algorithm 1
considers the physical attributes of web events, semantic content, and distribution
of web events on web. So the outbreak power we get can comprehensively describe
the evolution course of web events.

Herein, 100 web events were selected as the experimental object. And 60 web
events among experimental object as training set to establish prior knowledge of web
events, and the remaining 40 web events were as test set of type discrimination.

In experiment, we first trained 60 web events in training set, annotated the web
events according to their emergent degree, so these 60 web events were labelled as
emergent event, hot event or general event. By statistics on the training set, we
calculated the membership frequency of temporal features belonging to each type
when temporal features took different values, and combined with prior knowledge
of our cognition on web events, we got the membership distribution of each tem-
poral feature belonging to different types of web events. Here, Fig. 3 shows the
membership distribution of average outbreak power belonging to different types of
web events.

Fig. 2 The outbreak power of web events in a certain time

Fig. 3 The membership distribution of average outbreak power
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5 Conclusions

In this paper, website preference is formally defined and mined by three proposed
strategies which are all explicitly or implicitly based on the three-level networks:
website-level, webpage-level and keyword-level. An iterative algorithm is firstly
introduced to calculate outbreak power of web events, and increased web pages of
events, increased attributes of events, distribution of attributes in web pages and the
relationships of attributes are embedded into this iterative algorithm as the vari-
ables. By means of prior knowledge, membership grade of web events be-long to
each type can be calculated, and then the type of web events can be dis-criminated.
Experiments on real data set demonstrate the proposed algorithm is both efficient
and effective, and it is capable of providing accurate results of discrimination.
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