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a b s t r a c t

Web events, whose data occur as one kind of big data, have attracted considerable interests during the past

years. However, most existing related works fail to measure the veracity of web events. In this research, we

propose an approach to measure the veracity of web event via its uncertainty based on its features distribution

on different kind of confident websites. Firstly, the proposed approach mines various event features from the

data of web event which may influence on the measuring process of uncertainty. Secondly, one computational

model is introduced to simulate the influence process of the above features on the evolution process of web

event. Thirdly, matrix operations are managed to facilitate practice. Finally, experiments are made based on

the analysis above, and the results proved that the proposed uncertainty measuring algorithm is promising

to measure the veracity of web event for big data.

© 2014 Elsevier Inc. All rights reserved.

1. Introduction

Today, big data has been attracting more and more attention.

Challenges and opportunities of big data era are defined as being five

Vs, i.e., volume (amount of data), velocity (speed of data in and out),

variety (range of data types and sources), value (desirable quality of

data) and veracity (trustworthiness of various data).1 The volume of

big data is massive, and main technologies to store big data include

distributed cache, distributed database and distributed file system

(Zhang et al., 2014; Zhang X and Liu C et al., 2014). The big data is also

time-sensitive, defined as velocity, referring to the speed at which

new data is generated and the speed at which data1 moves around,

and main methods to face this challenge include MapReduce (Dean

and Ghemawat, 2008) and concurrency control. Moreover, types of

big data consist of text, video, audio, webpage, stream and even ag-

gregation of above, which is the meaning of variety. Another V to take

into account when looking at big data is value, which is important as

the result that users can make a benefit for any attempt to collect and

leverage big data. The last V, veracity, refers to the trustworthiness of

the big data, with large amount, high speed, many forms and uneven

quality. We can safely argue that ‘veracity’ is the most important V of
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big data to gain ultimate and valid value. This paper aims to measure

the veracity of web data which occurs as one challenge bridging users

and big data.

Web event is a story or a scandal occurred in the society or on the

web reflected by a series of associated web pages with time. It is hard

to measure web event veracity as the result that volume and various

web events happen all the time. However, veracity of web event has

to be detected in order to get trustworthy and valuable information.

In its evolution process, social event is deeply affected by correspond-

ing web information, whose one performance is uncertainty. In other

words, monitoring veracity of web event via uncertainty can help user

understand social events. Generally, event with high uncertainty are

more likely to turn into popular or emergent event (Haddow et al.,

2010). Here uncertainty of web event is determines by its features

distribution on different kind of confident websites instead of en-

tropy used in informatics. For instance, if an event has high uncertain

distributed in low confident website, then the event is more likely to

be faked; namely, its veracity is low; and vice versa. So, this research

employs multi-factor based uncertainty to measure the veracity of

web event. However, it is difficult to manually analyze the veracity

of the volume web events in their evolution process on the web, be-

cause it is a killing of time and energy. So, to understand and quickly

respond to the volume web events, it is necessary to measure the web

event veracity automatically.

For instance, a Chinese girl named MeiLing Guo showed off her

luxurious life on the web, and claimed to be one of the managers

of Red Across in China. This message was detected by netizens who

suspected the corruption of Red Across. The event ended up with

administrative recombination in Red Across, and resulted in sharp
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decline of donations which had bad influence on the Red Across of

China. This web event impacted greatly on our society. The veracity

of this event is low with just one doubtful piece of microblog at first,

but went high at last with various guesses occurred.

Veracity of web event varies in the evolution process. One of ve-

racity performances of web event is its uncertainty, and the other

is website confidence, two of which is determined by various fac-

tors such as webpages distribution on websites, attributes distri-

bution on webpages, etc. In this paper, we firstly proposed an ap-

proach mining several event features from webpages of web event.

Then, one computational model is introduced to simulate the in-

fluence process of the above features on the evolution process of

web event. Furthermore, matrix operations are managed to facili-

tate practice. At last but not at least, experiments are made based

on the analysis above, and the results proved that the proposed

model is promising when measuring the veracity of web event via

its uncertainty.

The organization of this paper is as following. Related work is

introduced in Section 2. Basic terms and event features are de-

fined in Section 3. The veracity measurement of web event via un-

certainty is introduced in Section 4. The relation of the measuring

processes with matrix is discussed in Section 5. Section 6 shows

some experiments and analysis. And in the last section, conclusions

are given.

2. Related work

Veracity calculation of web event is one tough work since the

data of web event is volume, variety and velocity. Moreover, veracity,

one of whose performances is uncertainty, of web event varies dur-

ing its evolution process. However, few researchers have contributed

to measuring web event veracity or uncertainty directly. In the re-

search area of topic detection and tracking (TDT) (Jin et al., 2010; Yin

et al., 2008; Yang et al., 2009; Makkonen, 2003), some aspects of web

event are measured during the evolution process, such as detecting

unknown event and segmenting event information, without consid-

ering web event uncertainty. But technologies of TDT lay some foun-

dations for our work, namely measuring the veracity of web event via

uncertainty.

In the research area of TDT, Allan et al. (1998a,b) calculated sim-

ilarity among news and classified the news to corresponding events.

If the event of a piece of news is not similar to any previous events,

then it is considered as a new event. Chen et al. (2007) put forward the

time-hardening theory, which modeled event life cycle based on the

time relations among documents. Wei and Chang (2007) proposed a

kind of technology to build an event evolution model, which found

frequent events section and temporal relations of one event to con-

struct frequent pattern. Among them, the events section refers to a

sub-event or events stage. Yang and Shi (2006) proposed a method

to extract evolutionary relationship diagram from news reports, and

the evolutionary relationship diagram reflects relationship among

web events or between events and its sub-events, which furthermore

display the structure of web events. Some other aspects (Li et al.,

2009; Li and Lau, 2011; Ng et al., 2003, 2005) are also been discussed.

In general, TDT technique (Allan, 2000; Mei and Zhai, 2005; Jo et al.,

2007; Nallapati et al., 2004) attempts to detect unknown event and

cluster corresponding news reports into its event; TDT also involves

tracking events, but do not involve the veracity measuring of web

event during the evolution process of web event. So it is hard to pro-

vide users global and clear cognitions for the web event. This paper

came up with a method to calculate the veracity of web event taking

the advantage of web event uncertainty.

This paper also discussed what factors may influence on the

uncertainty of web event, such as attribute uncertainty, webpage

Fig. 1. Interaction among users, web events, websites, webpages and event attributes.

uncertainty, website confidence, event classified webpage uncer-

tainty, attribute distribution on webpage, and event classified web-

page distribution on websites. On the other hand, Salton and Yang

(1973), Kenneth and Yang (2007) analyze many factors affecting web-

site confidence. In addition, different types of website have various

confidences (Nadine and Burke, 2002). The traditional media websites

always have higher confidence compared with other websites, such as

CNN, New York Times, and the Wall Street and so on. Metzger (2000)

indicates that website confidences are dynamic and uncertain; this

made it hard to evaluate website confidence clearly. Attribute distri-

bution on webpage and classified webpage distribution on website

have great influence to the web event uncertainty as well as the web-

site confidence. In this paper, we define a lot web event features, then

establish mathematical model for computing web event veracity via

its uncertainty, furthermore gain web event veracity through iterative

computational model, and finally matrix operations and experiments

are made which proved the iterative algorithm is promising when

computing web event uncertainty.

3. Basic terms and event features

As we have discussed in Section 1, to measure the veracity of web

event via uncertainty, it is necessary to study the event features of web

event in its evolution process. Before the discussion of web event fea-

tures, we define some basic terms which can help the understanding

of veracity measuring process.

3.1. Terms definitions

Normally, users take care of web events when they surf on the

internet. And these web events are provided by webpages, which dis-

tribute on different websites and contain abundant event attributes.

The whole chain process that influences on the measuring process

of event veracity is depicted in Fig. 1 . The five levels are users, web

events, websites, webpages and event attributes, respectively. And

the arrows describe the relations among different levels. This section
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