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Abstract

Web logs (blogs) are a fast growing forum for people of
all ages to express their feelings and opinions on topics
of interest. The entries are often written in informal
language without the structure found in newswire or
published articles. One blog entry may contain many
topics, these topics may express an opinion or a fact
on a particular topic.

This research is in contrast to work on opinion
detection which has been carried out on more for-
mally authored texts and on segments that are either
whole documents or sentences. Whole web logs are
divided into topics using a simple text segmentation
approach. Similarity scores are used to distinguish
where topic changes occur. The results are compared
to human-evaluated topic changes and the most ac-
curate algorithm is used in the remainder of the re-
search.

Words within each topic-block are allocated
weightings depending on their opinion-bearing
strength. Two approaches of using these weights,
the sum and the maximum, are used to determine
whether the topic-block is opinion-bearing or non-
opinion-bearing. The opinion-bearing topic-blocks
are rated by human evaluators as either opinion-
bearing or non-opinion-bearing with precision of 67%
for approach A and 70% for approach B. These re-
sults are compared with two approaches on published
text to identify the difference between web logs and
published articles.

Keywords: Opinion Retrieval, Opinion Identification,
Web Logs, Blogs

1 Introduction

Web logs (blogs) are a fast growing phenomenon on
the World Wide Web (Web) as they allow people to
publish their thoughts and opinions on any topic they
choose. In July 2006 a blog tracking company, Tech-
norati, Inc., reported that it was tracking 48.8 mil-
lion blogs worldwide (Currently tracking 48.8 million
sites and 2.7 billion links 2006), up from 4.2 million in
October 2004 (Rosenbloom 2004). This number has
grown to 57.4 million in October 2006.

Blogs are an informal form of communicating, usu-
ally the audience of the blog is known to the author.
Blogs created by organisations such as newspapers
or those addressing political or popular topics receive
thousands of hits per day, however most blogs have
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a far smaller audience (Nardi, Schiano, Gumbrecht &
Swartz 2004). The author of a blog is free to write
informally and use any language required to express
their thoughts and opinions.

The length of blogs varies from one paragraph to
multiple paragraphs, the paragraphs within the blogs
also vary considerably. The content within the blog
is generally considered to be of high quality as the
reputation of the author will encourage people to read
the blogs on a regular basis.

On the other hand, newswire articles are written
using a formal structure, using proper english without
slang and word abbreviation. The length of the article
is dictated by the space available, however one para-
graph articles are uncommon. These articles have
trained, experienced authors and an editor to ensure
high quality writing techniques are used and words
are not used out of context or with ambiguous mean-
ing.
A search engine that retrieves only opinion-bearing
blogs on a particular topic would allow a person to
retrieve specific feedback on that topic. The parts
of the blog that are not relevant to the query are
removed, allowing only the text specifically relating
to the topic to be retrieved.

The remainder of this paper is organised as fol-
lows. Section 2 presents related work on opinion re-
trieval and identification, text segmentation and pas-
sage retrieval. Section 3 describes the process fol-
lowed throughout this research, with section 4 detail-
ing the results of this research. Section 5 concludes
this work and discusses future research.

2 Related Work

Major areas of this research require the discussion of
the characteristics of blogs, investigation of opinion
retrieval, text segmentation and passage retrieval re-
search. The section discusses the work that relates to
this research.

2.1 Characteristics of Blogs

Writing blogs is a form of communication of personal
thoughts and opinions (Nardi et al. 2004, Leshed &
Kaye 2006) intended as a form of personal communi-
cation. Blogs form a community by linking to similar
blogs, many people who write blogs regularly read
other blogs (Rosenbloom 2004).

Blogs are an information resource that can be read
by anyone on the web, as such the reputation of prod-
ucts, organisations and companies can be discussed.
This discussion can alter these reputations by spread-
ing quickly around the web (Nanno, Fujiki, Suzuki &
Okumura 2004).

Blogs are moving ahead of many mainstream jour-
nals and portals as information sources due to the ex-
panding communities being linked together. A blog



is a quick and cheap alternative to hiring expensive

(Searls & Sifry 2003).

Opinion retrieval aims to retrieve opinion-bearing

ative opinions (Eguchi & Lavrenko 2006). Opinion
retrieval and opinion extraction has been researched

to create a corpus that has been tagged using XML-
like tags to identify opinions within the documents
(Ku et al. 2006).

The Wall Street Journal collection is used exten-
sively for opinion identification as it contains a large
number of editorials and letters to the editor with

are extracted from this document collection for clas-
sification as either opinion-bearing or

strength score was allocated to each word. Two

used When MPQA cor-
pus (Kim & Hovy 2005), the expanded list improved

in this research at a topic-block level instead of the
sentence level. The list of opinion-bearing weight-
ings list was extended by & McKe-
own (1997) by adding labels indicating the polarity
of the adjective, which will be included in future re-

by using annotators to indicate the subjective ele-
ments within each sentence (Wiebe 2000). This is
improved using distributional similarity, which mea-
sures the similarity between words, using the broad-
coverage parser (Lin 1994) and WordNet to expand
the list.

Subjective language is used to express an opin-
ion (Wilson & Wiebe 2003), this is called the
private state.  Annotators were asked to mark

and also to mark
the private state within the sentences, within 13

cles, news articles and editorials.
Subjective patterns are used to identify opinion-
bearing phrases within text (Riloff & Wiebe 2003).

present, indicate the tone of the selected text. The
used to develop a general

expressed with extra words, this research extends the
work reported by Riloff & Wiebe (2003).

A combination of Usenet newsgroup messages and
Wall Street Journal data was used to create a cor-

pus for annotators to indicate the subjectivity of in-

being expressed.

The research reviewed above highlights the need
for a document collection with annotations on
whether the document is opinion-bearing or non-

to determine the topics and sub-topics of the text.
the sentence is examined for an opinion. Finally, the

to a query.

reads the doc-
ument and highlights the opinion-bearing sentences

retrieval approach developed in this research.

2.3 Text
ing

and Topic Structur-

TextTiling determines the change in topic within a
document. A document is divided into a block of

and the valleys within the a change in
the topic.

Different approaches to dividing full-length text
into smaller segments to determine when a topic

change occurs are by Hearst & Plaunt

adjacent seg-
ment to determine the similarity score, a drop in the
score indicates Once the docu-
ment has been divided into these topic-
blocks are considered documents.

This research is used as a basis when applying
topic segmentation to web logs. An alternative to
topic is passage retrieval, where the
document is divided into overlapping
blocks of text.

2.4 Passage Retrieval

lap, which are indexed and used to match a query
Zobel 1997).

to be in close proximity due to the passage being

shorter than an entire document. One difficulty with

passage retrieval is that it creates a large number

to web logs was not researched in this research, how-
ever future research will consider passage retrieval as
an alternative to text and topic struc-
turing.
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Opinion retrieval is an area covered well in scholarly

approach to from within a corpus
of blogs. This research utilises the process of docu-

query, creating a this mini-corpus is in-
dexed and used for document retrieval in the latter
part of the process.

dividing the blogs into which are then

CSOCIRERYS

topic-blocks matching query

3.1 Topic Changes

into smaller segments and these segments are com-

pared to their adjacent segment to calculate a simi-
larity score (Hearst & Plaunt 1993, Hearst 1997).

3.1.1 Dataset

The dataset was constructed by combining 11 web
logs, collected from the World Wide Web, into one

with different areas within Skype being discussed in
each web log.
The blogs ranged from 63 to 1140 words in to-

3.1.2 Dividing the Document into Segments

cable to web logs.

The document was divided into four different seg-
ment sizes using either marked seg-
ments or even-sized blocks (Hearst & Plaunt 1993).
The dividing was done using single

of 30 words and 60 words were also created.

3.1.3 Segments

Vectors were created to represent each term within
the dictionary of the text document, each segment
was represented using one of three variations of the
vector space model.

e Binary — If a term appeared in the segment, a
‘1’ was placed in the vector, otherwise a ‘0’ ap-
peared. This did not account for the number of
times a term appeared within the segment.

e Term Frequency — The number of times a term
appeared in the segment represented the term
within the vector. Term Frequency was consid-
ered important when comparing the vocabulary
used within each segment to the adjacent seg-
ment.

e tf.idf — This determines the overall importance
of the terms in the segments in relation to the
entire corpus. The formula used in this research
is:

wy=thy  —

3.14 Similarity Scores

Similarity scores were calculated using segment com-

C:2*%1, D:1*1, E:1*1

adjacent vectors



contains segments 4 & 5. The blocks are continu-
ously moved along until all gaps have been allocated
a similarity score. This calculation method was then
applied to term frequency and tf.idf.

Figure 2: Illustration of block comparison technique

comparison showed many small variations in topics.

3.1.5 Evaluation

Human evaluators were asked to read the document
and mark the start within the doc-

calculation method is the most accurate. The results
of this evaluation are discussed in section 4.1.

3.2 Opinion

used data set is

used

3.2.1 Dataset

The process the web logs into one con-
tinuous document and dividing the document into

(>150GB including spam and possi-
tain a version of the blog, ‘Perma-
links’ are a type link that can be used
to find the blog in the future, while are
the files that are browsed on the world wide web.

3.2.2 System

A dictionary was created for the corpus using the
words contained in the blogs without stemming.
Stopping was performed to remove non-content-
bearing words. The dataset was divided into sin-

Term to represent each segment.

The explained in section 3.1.4, was
used to calculate similarity scores. Smoothing was
applied to the similarity scores and the corpus was
divided using the dips in the scores,
creating 975

To determine which topic-blocks were opinion-
bearing, a list words with weights
was
The

identify which of the

Each word within the topic-block was compared
to the list of weighted words. If the word

. containing

This approach was similar to Approach 1, ex-
cept the highest weight

with the strongest

3.2.3 Evaluation

Two evaluators were asked to assess lists of the top

were given the instructions to mark a topic-block as

in section 4.2.

4 Results and Discussion

4.1 Topic Change



0.80 &
a&c 87% 0.57 K evaluators did not indicate whether text was a head-
0.58 K ing, or where one web log ended and the next one
started. In this
change is marked at the end of segment six, seven or

invariably change at the
end of a sentence.

the third evaluator was within one sentence. The e Three sentence blocks, 30-Word blocks &
evaluators agreed that the topic changes were am- 60-Word blocks:

could be marked at the next or previous )
— (A) Graphs were smoother (less spikes).

— often fell

similarity scores for

is an example of the graphs produced

&

of

was used to allocate weights to the

topic-block using two approaches: Approach 1 — the

of a single word within the topic-block.

The top 100 blogs from each
approach were given to evaluators, who marked
the topic-blocks as or

bearing. The evaluators generally agreed upon the

opinion bearing, figure 4 shows the comparison be-
tween the and the results of the
human evaluators.

e Human Evaluation — Sum of Weight
of top 100 topic-

changes indicated by the evaluators, however it is



5 Conclusions and Future Work

This preliminary research methodolo-
(Hearst & Plaunt 1993,
Hearst 1997, Yu & 2003, Kim &

Hovy 2005) on formal, structured documents and
combined them to test the algorithms on unstruc-
tured, informal blogs. The accuracy of the topic seg-
mentation results were not as high as expected.
However, using the topic algorithm
without human in the ensu-

the adjective list in future research.
Two methods were applied to opinion identifica-

a blog and The nature of blogs and

opment of a topic algorithm that deals
specifically with blogs.

as expected due to evaluators changes
either before or after the blog title, or blogs chang-
ing to the within one or two sentences.
An alternative to to be consid-

thographic features which may be to
opinion retrieval.

the opinion identification stage of the research with-
out human intervention and the evaluators of the
opinion identification task commented on the rarity

change boundaries noted by the human evaluators.

consideration will be given to whether topic segmen-
tation is included in the final opinion retrieval pro-
cess. Using an entire web log as a document or using
headings and titles to indicate topic changes will be
researched as alternatives.

These results will be used to develop an approach
to retrieving topics from within a
blog. The TREC Blogs06 data will be used in this
research. The process discussed in section 3 and il-
lustrated in figure 1 will be

The proposed steps are to index the dataset and

blocks. Index the remaining topic-
blocks and retrieve the topic-blocks that match the
query in the expanded mini corpus.
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