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ABSTRACT

Blogs are probably most associated with the high profile postings
of a few highly popular bloggers who debate or comment on
major news stories, but for each ‘A-lister’ there are numerous
faceless bloggers who write about their own daily lives and/or
interests. Hence it is interesting to investigate the extent to which
an event with extensive media coverage, such as the London
attacks, is reflected in blogspace as a whole. This paper reports a
descriptive analysis of blog postings around the London attacks of
July 7, 2005. The core of this study is the development of
methods to identify and report on bloggers’ activities in a way
that is not dominated by prolific bloggers or repetitive blog
postings. We report daily trends for the top links and topics for
three sets of data: all bloggers’ postings; the postings of bloggers
who mentioned London at least once; and the blog postings
mentioning London. Although only 5% of active bloggers ever
mentioned London by name, the attacks appeared to be the most
significant event in blogspace during the two weeks after the
initial bombings. Bloggers who posted about London were found
to be atypical, linking and posting much more frequently than
general bloggers. The results suggest a dichotomy between
externally-focused, news-aware approximately daily bloggers and
internally-focused diary-like approximately weekly bloggers.

1. INTRODUCTION

Blogs are web sites that contain reverse-chronological order dated
postings. They are used for a wide variety of purposes, from
personal diaries to political campaigns, and a number of ‘A-list’
bloggers now have a significant online readership. The ease of
creation and zero cost allows blogs to be adopted by a wider
section of the population than any other major web publishing
technology, albeit still a comparatively computer-literate and
privileged subset of the worlds population. Blogs have become an
important mechanism  through  which information is
communicated and openly discussed. As such blogspace provides
a unique opportunity to study widespread information
dissemination and discussion, including the kinds of topics that
are most discussed and the main information sources used. Here,
blogspace is defined as the collection of all blog postings.

There are various mechanisms that support blog discussions. First,
many blogs allow readers to post comments in reply to individual
postings. Second, bloggers commonly copy and quote others’
postings, in order to respond to them, often creating a link to the
original. Third, some blogs support ‘trackback links’, which are
links to other bloggers’ postings that discuss the original
blogger’s story. Finally, blogrolls are link lists posted in a
navigation bar throughout a blog, often linking to a set of related
bloggers and web sites. The most promising for identifying the
most used information sources for bloggers, however, are

standard links in individual blog postings (i.e. not blogrolls,
comments or trackback links). These have the advantage of being
universally available in blogs (unlike trackback links).

This paper tackles the challenge of analyzing large-scale blog
data to generate meaningful information about the behavior of
blogs and bloggers in a given context (the London attacks of July
2005). The primary contributions are the introduction of
analytical tools to define useful scopes for analysis (by slicing the
data), and the introduction of appropriate processing methods to
produce the most intuitively meaningful results to give findings
that are not dominated by spam or by prolific blogs or bloggers.
The focus of the case study analysis is to identify the top
information sources used and topics discussed by bloggers during
the London attacks.

2. LITERATURE REVIEW
2.1 Blogs and Bloggers

Blogs are usually put together using special purpose blog software
and often hosted for little or no cost, for example at blogger.com
or blog.com. The software makes it easy for individuals to post
online content, typically using a simple interface allowing the
blog owner to type their content into a box. Blogs can be used as
a kind of online diary, and their ease of use supports their use for
relatively informal publishing. As blog technology has evolved,
so have the facilities available to bloggers. Currently (2006), a
well appointed blog could expect:

e A home page containing the most recent postings, in reverse

chronological order.

An archive containing all previous months’ postings.

A unique URL (permanent URL) for each posting.

A facility for visitors to record comments on postings.

For each posting, a list of links to other bloggers’ postings

commenting on it and linking to it (via the track-back

technology).

e On each blog page a list of links to favorite sites (the
blogroll).

e Links and pictures within some postings.

e Pages of additional information, such as an author
bibliography.

The variety of uses of blogs seems to be almost as diverse as

human interests. Although blogs tend to be run by individuals and

reflect their personal lives or interests, the community nature of

many groups of blogs has attracted research to see how topics are

organized or how online communities form and operate [1,2]. At

the other extreme to personal blogs and small-scale groupings of

bloggers, there is a small set of ‘A-list’ blogs that are widely-read

enough to challenge traditional mass media in terms of influence.

One example of this is Instapundit (instapundit.com), the blog of



Glenn Reynolds, a law professor at the University of Tennessee.
Reynolds’ blog has attracted over a million links, according to
MSN search (Feb 3, 2006).

Academic interest in blogs seems to have spawned from three
different directions. Computer scientists have developed methods
to automatically extract public opinion from large numbers of
blogs for market research [3]. Media theorists are interested in the
extent to which blogs can challenge traditional mass media in the
selection and reporting of news stories [4,5]. Sociologists have
studied the dynamics of various blogger communities and blogger
motives [6-9]. It is difficult to summarize the findings of the
extremely diverse body of blog research, except by pointing to the
wide variety of uses of blogs and the fact that blogs do sometimes
create genuine online communities [1], and can serve to
disseminate useful information and to be a valuable resource [10].
These findings should be interpreted in the context of the
relatively affluent, US-centric nature of blogging [11], likely
political biases amongst bloggers [12], the low quality,
opinionated nature of the information in many posts [13].

2.2 Quantitative blog and RSS analysis

The largest scale studies of the blogosphere have been conducted
by computer scientists, either using link analysis or word/term
frequency analysis. The link structure of blogspace has rapidly
expanded, displaying a burst nature, with rapid creation of links,
and also a local community-like structure in terms of groups of
bloggers tending to interlink [14,15]. The relatively sparse nature
of linking prompted other researchers to analyze the text of blog
postings tracking word frequencies as a way to find out about
blog-based discussions [16]. For instance, counting the number of
blog postings containing the word ‘Microsoft’ gives a measure of
the profile of the company, and plotting this daily gives a time
series showing the fluctuations of interest in the ‘topic’ Microsoft.
Analyzing many topics through word frequencies in this way
showed differing characteristics, including: spiky chatter, a
constant level of discussion with occasional increase; or just
spikes, sudden bursts of discussion around a topic, eventually
dying away.

Two Really Simple Syndication (RSS)-based lines of research
have focused on extracting significant events from blogs, using
natural language processing techniques [17] or simple word
frequency approaches [18]. These have shown that automated
analysis of blog-like data has the potential for automatic
extraction of relevant public-opinion-related information that can
be targeted to specific applications, such as science policy
debates.

2.3 Link Analysis

Away from blog analysis, information science methods have been
developed to analyze the link structure of collections of web sites,
mainly using universities as case studies [19-22]. A key finding is
that all links are not equal. In particular, links between pages of
the same web sites (i.e., site self-links [23]) are typically excluded
because they are often used for navigational purposes. In addition,
multiple links between a single pair of web sites are sometimes
combined and treated as a single link for counting purposes [24]
because some links are replicated throughout all pages of a web
site, for example by inclusion in a standard links list in a site-wide
navigation bar (like a blogroll). Finally, data cleaning can be
needed to remove spam-like pages and mirror sites, and a
classification of reasons why links have been created is needed to
be able to effectively interpret the results of a link analysis
exercise [25].

3. OVERVIEW AND DATA

This paper employs a variety of methods and each is described
separately in conjunction with its results. The methods are
described concretely and directly through the case study, rather
than abstractly and separately from the specifics of the London
data.

The data used in this paper is a collection of postings harvested by
Intelliseek between 4 and 24 July, 2005 and made available to the
research community [26]. For each post, the data recorded
includes the text (HTML), its blog and post permanent URL, as
well as its date and links. This set of data is described as the full
corpus (1,417,711 blogs) and for the text analysis we also
selected a random sample of 64,000 blogs to make processing
manageable (64,000 blogs, 360,619 posts, 626,632 unique words;
5.63 posts per blogger). The subset consisting of all postings
containing the word ‘London’ is the London sub-corpus (73,161
blogs, 151,331 posts, 443,752 unique words; 2.07 London posts
per London blogger). The subset consisting of all postings made
by bloggers that mentioned London at least once during the
period is the London posters sub-corpus (73,161 blogs, 1,471,736
posts, 1,539,652 unique words; 20.12 London posts per London
blogger). The statistics reported above are after spam removal
(see below).

3.1 The main corpus and sub-corpora

The Intelliseek data is only a fraction of the whole blogosphere
and we do not know how it was created, although presumably the
creation process involved some link crawling i.e. automatic
discovery of new blogs by following links from old blogs. Hence
it is a convenience sample and its unknown generation method is
undesirable for research. Nevertheless, its sheer size is some
protection against bias although we suspect that link crawling and
other technical problems specific to blog crawling make it likely
that it is US—biased [27], even if unintentionally. The definition of
the London sub-corpus is rather arbitrary, although it is a logical
continuation of the topic concept used by previous researchers
[16]. Some postings discussing the London attacks of July 2005
do not contain the city’s name, and many unrelated posts do
contain it. Nevertheless it is a convenient method for selecting a
proportion of the corpus blogosphere that is likely to be related.

3.2 Link spam elimination and data cleaning
The data contains large numbers of links generated for advertising
purposes, mainly for pornography and gambling. These links are
undesirable from a data analysis perspective because they are
relatively trivial in cause compared to other links. We imagine
that at least half of the links were in fact created by a single
individual spammer with the aid of a program. These are less
important for analysis purposes than links that were created
individually, particularly if the links are created to point to third-
party information [25]. Hence we decided to remove from the
data all blogs posting spam links. These were identified by (a)
manual scanning of full link lists to identify anomalies (posts with
many links or repetitive groups of links), and (b) using a program
to list the top link targets, with manual investigations to check
whether these top link targets were the result of spam. A program
then filtered out all blogs that were directly identified as spam or
ever hosted an identified spam (out)link. This process is imperfect
and will miss advertising links that spread across a wide range of
blogs, especially if those blogs also use links for non-advertising
purposes. Nevertheless, this process appears to be effective in
eliminating the most numerous sources of spam.



Links between pages of a single blog (blog self-links) were also
eliminated. Following standard link analysis practice [25], we
believe that these blog self-links are less useful for analysis
purposes because links to an external blog or site are more
definite indicators of the importance of the target; for example
they are not normally for internal site navigation purposes, and
presumably often represent an effort to seek out relevant
information, rather than just recalling previous work (posts).

4. RESULTS

4.1 Basic descriptive statistics

Figures 1 and 2 give the overall activity levels of the three
cleaned corpora. It is clear that there are large daily variations in
the number of bloggers and blog postings in the data set. In
particular the large falls in posts may indicate weekends (9-10,
16-17, 23-24 July) or data collection issues rather than natural
changes in the blogosphere. Hence the analysis will focus on
relative statistics rather than absolute statistics, where possible.

the London posters (bloggers who had made at least one post that
included the word London). This level of activity does not follow
that of London: it seems that these bloggers had significant topics
to discuss that were unrelated to London. The same pattern is
reflected in the proportions of active bloggers (Figure 4). The
importance of the London attacks is much more marked in Figure
4: 12% of active bloggers mentioned London at the time of the
attacks, although only 8% of posts mentioned it. The same
comparison of graphs shows that the London posters are relatively
active bloggers: they produce around 50% more postings that the
proportion that they form of active bloggers.
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Figure 1. Daily blog postings for the three corpora.
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Figure 2. Daily active blogs in the three corpora.

Figure 3 gives the proportion of London-related postings in the
corpus (lower line). This shows a clear peak at the time of the
attacks (July, 7) and a second peak at the time of the second,
failed attacks (July, 21). Figure 3 also shows the activity levels of
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Figure 4. Proportion of active blogs in the full corpus.

4.2 Basic link statistics

Figures 5 and 6 give the total number of blogs with (out)links and
the proportion of blogs containing links from each corpus. It is
clear from Figure 6 that London posters are heavy link users,
creating around four times as many as the average blogger.
Nevertheless, it is also clear that the link creation is not a function
of the London story, but is more in the nature of the bloggers:
bloggers that mention London are likely to be high link users
before, during, and after the events. Three of the five dips in the
graphs coincide with weekends. It seems that many bloggers take



the weekend off and perhaps the average weekday blogger is
different from the average weekend blogger; for example tending
to link less (Figure 6).

increase in links to these sources when the attacks happened, but a
very wide range of sources of information were used, not just the
main ones. Hence, although the BBC in particular was a natural
source of information about the attacks, the issue was perhaps so
big that it could not dominate to the same extent as usual. From
Figure 8, the top sources of information for London bloggers, the
BBC is in fact the major news source and maintained its position
at a constant level during the attacks. Other major news sources
lost ground for London bloggers (in percentage terms) in the
immediate aftermath of the attacks — presumably because of the
increase in the range of sources linked to — but the major news
sources quickly regained their position.
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Figure 5. Daily counts of blogs containing links.
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Figure 6. Percentage of blogs containing links.

4.3 Top information sources

The distribution of link target domains (not shown) follows on
every day the hooked power law typical of links and many other
internet phenomena [28,29], with a few domains attracting a
significant proportion of the links and many domains only being
linked to once. We wanted to know the main sources of
information used by bloggers, and how these changed during the
London attacks. For this, we truncated all link target URLs to
their domain name and listed all the domains linked to by each
blog (i.e. ignoring multiple links to a single domain, even if to
different pages, or if the links were from different postings in the
same blog). This process eliminates the effect of multiple,
repeated postings of similar stories from individual blogs, and
multiple postings of similar links from single blogs [24].

The BBC news web site, the New York Times and a UK
newspaper, the Guardian, we re top sources of London-related
information for bloggers (Figure 7). Nevertheless, there was a
huge fall in the hegemony of the traditional sources of London
information on the day of the attacks. In fact there was a huge
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Figure 7. Top linked domains from postings containing the
word London.
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Figure 8. Top linked domains from linking London bloggers’
postings.

Two more graphs give contrasting perspectives, serving to
confirm the above findings. Figure 9 is identical to Figure 7, but
reports the percentage of links per active blog, rather than per
linking blog: the shapes of the graphs are very similar. Figure 10
shows all bloggers’ linking to the four sites of Figures 7 and 8:
again the graph is very similar in shape to Figure 8. The
dominance of the BBC could either reflect leadership for web
news or could be specific to blogspace: the BBC web site
contained many interactive features that made it more blogger-
friendly than many other news sites, at least in 2005.
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Figure 10. Top linked domains from all postings.

4.4 Top discussion topics

We analyzed the words that experienced the greatest increase in
frequency during the lifetime of the corpus, assuming that the
major discussion topics would be reflected by an increase in the
usage of one or more relevant words [16].

For each word in each corpus we counted the percentage of blogs
in which it occurred at least once on each day and then for each
word we measured its (largest single day) spike, defined to be the
maximum percentage increase in blogs (rather than posts)
containing the word compared to the average percentage of all
previous days. We then listed the words in decreasing order of
spike size, creating a separate list for each corpus. Figures 11 and
12 present selected results from the top 10 spike words of each
corpus. The results of counting per blog are much better than for
counting per item or per word because of spam. For example all
of the top 10 words in all three corpora were interesting with our
method, but when counting on a per-posting basis and using
otherwise the same technique, one of the top words was “eric”,
the name of a blogger who suddenly started a bout of intensive
posting. We did not want the statistics to be influenced unduly by
individuals in this way.

Below are some of the top words, clustered by co-occurrence in at
least 30% of blog postings at the time of the peak occurrence of
the highest word. The first word is the highest spike word and the
words in brackets are co-occurring words.

e  London posts corpus: Olympic (bid), attack (terrorist,
bombing), yesterday, police (shot), bomb, rule.

e London posters corpus: London (attack), terrorist,
bombing, bomb, harry (potter), explosion (bus),
Olympic.

e  Full corpus: London (attack), harry (potter), terrorist,
bombing, chocolate (factory), bottom, bomb.

Figure 11 shows the importance of the Olympics just before the
London attacks. We presume that most of the London postings
after the 7" were related to the attacks, but only a proportion
would have mentioned the word attack (or ‘attacks’, we stemmed
for plurals). The word police is interesting — the police force
became increasingly central to the discussion of the events as the
focus shifted to stopping further attacks or catching helpers of the
bombers. Note also that the police themselves became the main
story after the shooting of Jean Charles de Menezes in error. Our
word list did not just include nouns and one of the top words was
‘yesterday’, which spiked very strongly on July 8 (not shown).

Figure 12 unsurprisingly shows that London was the most
important term across the whole corpus, but it sits in uneasy
combination with the release of a Harry Potter book and the film
Charlie and the Chocolate Factory. It is not surprising that
terrorist/terrorists was less popular than London: only a
proportion of postings related to the attack would have discussed
the perpetrators, and some may have used alternative words such
as bombers or bombing. Note also the double spike for London,
with one at the time of the failed second attacks.
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Figure 11. Top spike words from London postings (selection).
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4.4.1 Comparison of top words to media timelines
We produced a list of the 1,600 words sharing the largest usage
increase within the London postings. In order to compare these
with media coverage of the events, we chose timelines as
representatives of how the media summarize an event after the
fact. We selected timelines from the BBC
(http://news.bbc.co.uk/1/hi/uk/4694069.stm, accessed December
21, 2005), the London Telegraph
(http://www.telegraph.co.uk/news/main.jhtml?xml=/news/exclusi
ons/ufflondon_terror.xml, accessed December 21, 2005) and
Wikinews
(http://en.wikipedia.org/wiki/Timeline of the 2005 London_bo
mbings, accessed February 12, 2006). All were different in format
but all sought to give a retrospective summary of the attacks. This
comparison has the potential to give insights into differences
between the topics that were considered important by bloggers
during the London attacks at the time, and those that were
considered important by media sources and Wikinews in
retrospect.

Figure 13 shows that the highest spike words in blogs tended to
also be frequently mentioned in the timelines. Figure 14 confirms
this but shows that some blog words were missing, including
many related to the Olympics (Olympic, agree, host, game),
although ‘Paris’ and ‘bid’ were included. The near absence of the
Olympics is unsurprising as the decision to award the Olympics to
London was quickly dismissed as a potential factor in the London
bombings.

Other words in the top 50 spikes for blogs that were not used in
any of the media timelines and are unrelated to the Olympics
include: suspend; motion; condemning; innocent,; subway, Egypt;
Iraq,; prayer. Some of these reflect a change in language:
‘innocent” seems to be assumed in retrospect for both the
bombing victims and the man shot by the police in London.
Others seem to concern reactions to the events: prayers and
motions condemning the attacks. The contemporary news also
prominently featured an Egypt connection which turned out to be
a dead end.

Perhaps most surprisingly, none of the media timelines explicitly
mentioned a connection with Iraq, which was clearly important in
the blogs. This may be a political point (at least for the BBC and
The Telegraph) because the UK prime minister denied a
connection between the invasion of Iraq and the bombings,
although this was hotly disputed. In media theory terminology,
the ‘frame’ [30] of the reporting appears to have shifted to avoid
Iraq. Put simply, framing is the selection of facts about an event
in order to promote a particular interpretation [31]. It is a standard
device used by the media to create easily understandable news
stories but the result can often be criticized for oversimplifying or
ignoring complexity [32]. Framing is closely related to the
semiotic concept of myth: text often invokes pre-existing sets of
ideas and beliefs (called ‘myths’, whether true or not) which can
add implicit meaning through intertextuality [33]. For example
the mere use of the word Iraq in the current climate is likely to
suggest war and perhaps also political judgments. Both framing
and the invoking of myths are quite subtle ways in which the
reporting of an event can be simultaneously factual and evoke a
particular worldview or political perspective.

Except perhaps for the word Iraq, the word differences identified
between blogs and timelines do not really provide a strong
indication that blog discussions differ significantly from media
reporting because some differences are statistically inevitable in

any word frequency analysis. This is perhaps surprising given that
media reporting is known to be highly self-managed and
politically sensitive for violent events, needing to carefully evoke
emotions to attract an audience without alienating it [32]. The
fault is probably with the level of analysis used here. A qualitative
approach might have been more informative for this issue, for
example a content analysis of a selection of London postings may
have revealed a tendency for more partisan discussion of the
events, as seemed to have been the case for high profile blogs
discussing the Iraq war [34]. Alternatively, a quantitative
comparison with a large collection of contemporary news stories
may have given scope for statistical conclusions to be drawn
about the difference between blogs and contemporary media
coverage.
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5. SUMMARY

We have deployed a range of methods for time series analysis of
word frequencies and linking in blogspace, with key techniques
being: the manual elimination of spam; the aggregation of all
postings by a single blogger on a single day for link counting and
topic identification; and the separation of the corpus by blog
content and by posting content. The results without aggregation
and spam elimination (not shown, but recall “eric” in Section 4.4)
reflected marketing campaigns and individual bloggers rather than
trends in blogspace and so we believe that our techniques are
justified. Nevertheless, even after processing the data, all of our
link graphs are quite jagged and hence it is not really possible to
draw strong conclusions about the impact of the London attacks
on linking or the top link targets in blogspace. The jagged nature
of the graphs may be due to a combination of weekly periodic
variations, technical issues with gathering and hosting blog data,
and natural fluctuations in blogging unrelated to the London
attacks.

At the start of this research, we had hoped to show that bloggers
increased their external awareness as a result of the attacks, and
that this was reflected in an increased tendency to create links.
This is a possible interpretation of Figure 6, but the fluctuations in
the graph render such a judgment unreliable. Nevertheless, we
were able to reach some more reliable conclusions based upon
splitting the corpus by blogger and posting type.

In terms of the web sites targeted by links from blogs, the
appearance of major media sources is not a surprise, although the
prominent position of a non-US source, the BBC, may be
unexpected. One of the most interesting finding concerning the
top link targets was the fall in the percentage share of the top
linked-to sites at the time of the attacks (Figure 8), perhaps
reflecting a widening of the search for information rather than a
sudden reliance upon a few authoritative sources.

Despite a surprisingly small percentage of bloggers mentioning
London (73,161/1,417,711 = 5%), the attacks were the most
significant event in the blogosphere, as shown by both the link
and text analysis. Some high profile news and cultural events
were also evident from this analysis, but were apparently less
discussed than the attacks. Bloggers who posted about London
were, on average, different to other bloggers because they posted
more and linked more by a factor of about 4. This would be
broadly consistent with a dichotomy between externally-focused,
news-aware approximately daily bloggers and more internally-
focused diary-like approximately weekly bloggers, although a
wide spectrum of behavior is likely for both categories of blogger.

Finally, in comparison to major media representations of the
London attacks, blog postings give insights into contemporary
discussions and can highlight issues, such as the alleged Iraq
connection, which may be forgotten or deliberately ignored in
hindsight. This analysis has really only scratched the surface of
the potential for blog analysis to give new insights into public
debates and media coverage of major events.
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