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ABSTRACT

The blogosphere refers to the distributed network of user
opinions published on the WWW. Whereas centralized re-
view sites such Amazon.com previously allowed users to post
opinions on goods such as books and CDs, blogging software
allows users to publish opinions on any topic without con-
straints on predefined schema. However, centralized review
sites such as Amazon.com have one significant advantage:
reviews pertaining to a single topic are collected together
in one place, allowing readers to peruse a diverse range of
opinions quickly. In this paper we examine how such a topic-
centric view of the Blogosphere can be created. We charac-
terise the problems in aligning similar concepts created by
a set of distributed, autonomous users and describe current
initiatives to solve the problem. Finally, we introduce the
Tagsocratic project, a novel initiative to solve the concept
alignment problem using techniques derived from research in
language acquisition among distributed, autonomous agents.

1. INTRODUCTION

Weblogging has increasingly become an important part
of the information economy found on the Internet [13, 16].
Its great benefit is that it allows ordinary people to easily
publish opinions based upon their experiences. This type of
information, sometimes highly subjective, has great value for
other Internet users who can make use of it to take decisions
or simply to inform themselves. This could be viewed as a
problem solving exercise where the goal of the user is to find
as many points of view on a particular topic as possible. For
example, having such knowledge would enable the user to
make a decision on whether to purchase a particular item.
The value of this type of user opinions was initially harnessed
by retail sites like Amazon.com where contributors can build
up extensive portfolios of reviews.

However, blogs offer the user many advantages over pro-
prietary review sites like Amazon.com. For one thing, the
independent blogger owns and has complete control over the
content he/she posts. In contrast, the proprietary site re-
quires the reviewer to give up ownership and has the right
to delete or censor the reviewer’s work. More importantly,
the reviewer is limited to posting annotations that pertain
in a relevant way to the stock items in the proprietary site
where the concept of relevance is determined and enforced
by the retailer. Consequently, a specific context in which
a user may refer to an item may not be tolerated if it is
not considered relevant to the sales objective of the retailer.
Associated with this problem is the fact that a site like Ama-

zon.com only supports concepts that refer to stock items and
does not allow the user to define higher level or related con-
cepts. For instance, a reviewer can review a specific novel
by Raymond Chandler but cannot post an opinion on the
class of books termed “detective fiction”. In contrast, the
emergence of blogging sites allows users full control to post
comments, reviews and links on any topic and to define the
local categories to contain their topics.

Centralized proprietary review sites like Amazon.com do
have one significant advantage. Because they provide a lim-
ited number of topics and list them centrally, it is easy to
find all the reviews that pertain to a single novel. Con-
versely, blog entries relating to the same novel may be dis-
tributed across multiple servers, each entry indexed by the
local category selected by the user. The key observation is
that while review sites are topic-centric, organising informa-
tion around the schema describing the stock inventory, blog
sites are user-centric, publishing the user’s perspective on
multiple topics, defined and categorised in a local way by
the user (see Figure 1) [12]. A key issue is how to produce
a topic-centric view of the blogosphere so that the blogger
and his/her readers can quickly find related blog entries on
a given topic. We could view this as a classification problem
where the goal is to classify or label the blog entry in such
a way that it can be quickly mapped to other blog entries
which consider the same topic.

In this paper we describe the issues affecting this prob-
lem. In Section 2 we define the problem and present an
idealized use case scenario involving a hypothetical topic-
centralizing service. In Section 3 we outline the require-
ments to achieve such a service while in Section 4 we de-
scribe possible solutions and specific initiatives to address
this problem. Section 5 introduces the Tagsocratic project,
a novel initiative to solve the concept alignment problem us-
ing techniques derived from research in language acquisition
among distributed, autonomous agents.

2. DESCRIBING THE PROBLEM

The success of the Internet and the WWW is based upon
the design of an open set of protocols which allowed multi-
ple heterogeneous networks to be easily linked together. Al-
though such protocols have enabled an unprecedented flow
of information, the original specifications of the WWW did
not consider two important issues: allowing users to easily
inject information into the network and standardising the
semantics of the information being posted to the web. The
first issue is being addressed by blogging software, whereby
blog users can quickly post annotations to the Web on any
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Figure 1: Topic-centric vs. User-centric views.

topic. However, the blogging phenomenon exacerbates the
problems posed by the lack of semantic protocols for the In-
ternet. Although there is no constraint on what information
can be posted, blogs often take the form of a series of an-
notations on topics of shared interest [4]. As bloggers write
independently and autonomously there is no standard way
of organising the blogosphere so that the posts that relate
to a particular topic can be automatically indexed together.
Some blog software allows users to define tags with which
to label their posts. However, the semantics of the tag is
defined locally by the user rather than relating to a globally
understood concept.

Clearly, there are benefits if these distributed information
sources can be organised so that the reader (or blogger) can
view related opinions on a single topic or concept. For ex-
ample, the prominence given to user reviews on proprietary
review sites like Amazon.com suggests their importance in
providing sales advice to the potential customer. In Figure 2
we present a use case of the type of topic-centric service we
require for the blogosphere. The objective is to provide an
on-line mapping service for locally defined blog entry cat-
egories. Thus, given an entry posted by user Alice under
category C, user Bob can retrieve a list of categories defined
by different users whose topic matches Alice’s C. In the use
case scenario depicted in Figure 2, Bob is visiting Alice’s
blog. He finds posts about the activity of blogging and no-
tices that Alice categorizes them under the category blogs.
Bob would like to view other posts available in the blogo-
sphere about the same topic. The problem, of course, is
that other bloggers may use different categories to describe
the blogging topic. Thus, Bob contacts our hypothetical
service, requesting blog entries from categories mapped to
Alice’s blogs category; the mapping engine then returns a
list of entries from categories aligned to the blogs category.
The returned matches include entries from Carl under his
blogging category and entries from Dave labeled PhD (Dave
is doing a PhD on the effect of blogs on society). However,
Bob does not receive any entries from Eve whose blogs cat-
egory simply stores links to various blog engines web sites.

3. ANALYSING REQUIREMENTS

In this section we broadly define the issues in providing
a service like that described in the previous section. As
we have described up to the point, the problem is how to
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Figure 2: Tagsocratic use case.

enable a set of distributed content providers (bloggers) to
easily reference shared concepts. An analysis of the prob-
lem suggests two ways forward. The first involves agreement
on an ex ante semantic framework which allows users to de-
fine and make reference to concepts unambiguously. This
type of eager approach is being promoted by the Semantic
Web project [5, 11]. The second is to adopt a less struc-
tured approach in which local semantic representations are
negotiated ex post. An example of the second would be a
technique that learns the relationships between local con-
cepts [3, 2]. We argue that the following dimensions should
define the solution that is adopted for this problem.

Architecture: centralized vs. distributed. One of the
characteristics of the blogosphere is that it is not central-
ized. Blogs are hosted throughout the Web using different
types of blog software. The question is whether a solution
requires a blog to be registered with a centralized service
or whether a purely distributed solution can be deployed.
A distributed approach may require participating peers to
implement a communication and/or processing interface in
their blog service. A centralized approach is less invasive
but creates a single point of failure.

Semantic Coordination: ontology vs. lexicon. A key
issue is how to share the same meanings for a collection of
topics. Ontology-based approaches aim to coordinate with
respect to a common interpretation of a formal represen-
tation of concepts. Lexical-based approaches focus the at-




tention on the reference language, giving less emphasis on
explicit representation of the semantics.

Representation: autonomous vs. standardized. Cur-
rently, blog users are unconstrained by the categories they
use for their blog entries. Thus they may organise subjects
meaningfully and easily according to their perspective or
local context. The advantage of adopting an ex-ante se-
mantic framework approach is that related concepts can be
easily indexed together. The disadvantage lies in getting
agreement on the semantic components to be used and in
convincing bloggers to adopt the convention. The current
approach allows users to organise and categorise their work
as they please. The clear disadvantage is that the relation-
ship between locally defined categories must be learned or
hand encoded.

Sustainability: high work load vs. low work load. A
secondary issue is how to provide a means whereby the user
can categorise the subject matter correctly with relatively
low cognitive load. For example, for a simple categorization
system based on free form tags, the work required may be
quite low. For a more complex system based on large tax-
onomy of categories, the user will have significantly more
work to do to find a matching category from the elements
available.

Locality: context-based vs. context-free. Related to the
issue of autonomy is “locality” which refers to how a solu-
tion caters to the context in which a blogger or a group of
bloggers create categories. At one end of the scale, a solu-
tion which imposes a global semantic perspective disregards
the fact that meaning may be local. At the other end of
the scale, a completely local perspective makes it difficult
to link easily to local communities. A middle ground is to
recognise that meaning is local, but not so fragmented that
local clusters that have shared interests cannot agree on a
common lexicon.

Dynamics: static vs. evolutionary. Given that the bl-
ogosphere is a particularly dynamic environment, any solu-
tion must be robust to the introduction of new categories,
new bloggers and the issue of concept drift, whereby agreed
categories may no longer be accurate to describe the con-
cepts contained within.

4. SOLUTION DIRECTIONS

The previous section introduced the issues that underlie
the design and the development of a solution for blog in-
teroperability. Although this is ambitious project there are
several research initiatives that attempt at least a partial
solution. These can be characterized with respect to two
principle dimensions: a methodological perspective and a
technical perspective. The first dimension takes into ac-
count the strategy of agreement: all-to-one, one-to-one or
many-to-many. The second dimension refers to the process
of semantic assessment.

Let us start with a brief survey of the possible strategies
for achieving an agreement on the meaning of a collection
of tags.

(i) All-to-one. The simplest possible way to handle a
shared lexicon is to have a centralized repository where we
can store the official and up-to-date version of the common
agreement. the tacit assumption is that all users will refer-
ence the centralized lexicon (all-to-one). On the one hand,
this scenario is quite simple: the users are in charge of map-
ping their local lexica with respect to the reference lexicon.

The reference lexicon, thus, acts as a bridge between the
tags of any two users. On the other hand, it is not at all
clear how meaningful agreement on a reference lexicon can
be achieved. Furthermore, this kind of approach tends to ne-
glect sociological and sustainability issues (see above) [6].
The SKOS project (Semantic Knowledge Organisation Sys-
tems) is an example of this type of approach with in Se-
mantic Web project [17]. SKOS provides a basic frame-
work for building concept schemes. SKOS Core supports the
RDF description of language-oriented knowledge organisa-
tion systems (KOS) such as thesauri, glossaries, controlled
vocabularies, taxonomies and classification schemes.

The Open Directory Project [7] is an other representative
initiative that aims to build a comprehensive taxonomy as
a centralized web directory. Unlike SKOS, there is less em-
phasis on the explicit formal definition of semantics. The
meaning of each category is defined implicitly through a
collaborative classification of web contents.
TopicExchange.com [14] is a similar initiative but specifi-
cally tailored for the blogosphere. It is a centralized site
where anyone can create a channel which is represented by
a label: for example, one user has created the channel “we-
blog_research”. It is possible to notify TopicExchange.com
that a blog post is related to a channel using a method called
TrackBack whereby a small message is sent to the channel
page. In this way, TopicExchange.com can show in the page
for a specific channel all the blog posts that have sent a
TrackBack to that page. In this system, there is no central
control and anyone is free to create whatever channel he/she
likes.

The solutions arranged along this all-to-one strategy suffer
from the same drawback: vulnerability as a single point of
failure. Moreover it is also worthwhile to note that compre-
hensive solutions, such as a centralized lexicon, usually fail
to satisfy domain specific requirements.

(ii) One-to-one. The one-to-one strategy, known also as
peer-to-peer, is based on the idea of pairwise mapping of
lexica. The notion of reference and official lexicon is re-
placed by an independent pairwise negotiation between two
autonomously defined lexica [1]. It is not necessary that
mappings have to be negotiated between every pair of peers.
However, meaningful coverage of the community implies a
quadratic factor of growth.

Of course, the negotiation of agreement between two het-
erogeneous lexica is a knowledge intensive and time consum-
ing task. For this purpose new solutions have been conceived
to automate this process. The research effort is twofold: rea-
soning on mapping at the linguistic level or learning map-
ping by document analysis. In the first case, the mapping
hypothesis is formulated by looking only at the linguistic
knowledge encoded in the labels [8, 15], in the second case
the interpretation of the labels is supported by a process of
learning by examples [9]. While in principle, this is much
more sustainable than the previous all-to-one strategy, the
one-to-one strategy is computationally expensive.

(iii) Many-to-many. A more recent strategy is concerned
with a fully distributed strategy. The basic intuition is
to look at the problem of a shared lexicon as a language
game [18]. The agreement on a common denotation sys-
tem is conceived as a result of trial end error interactions.
The meaning of a collection of labels emerges as a process
of coordination among a distributed community of peers. A
language game is designed as an iterative pairwise session.



Each session is defined by two players, a speaker and an
hearer. The speaker sends the hearer a label and an exam-
ple that is representative of the semantics of the label. The
hearer looks at its own lexicon to assess the local semantic
for such a label. In this strategy there is no notion of a
centralized reference lexicon. Instead, a distributed lexicon
emerges whereby each peer learns where topics that match
its own interests can be found. One of the main advantages
of a many-to-many strategy is that the mappings occur at
run time and such a process is evolutionary; hence it can
cope with a natural phenomenon on the blogosphere that is
the emergence of new labels to express new concepts.

Like the methodological perspective, the technological per-
spective addresses three main approaches: syntactic (or key-
word based), semantic (or linguistic based) and inductive (or
example based).

(i) Syntactic (or keyword based). The baseline tech-
nique to assess the relationship between two tags is repre-
sented by the keyword matching, i.e. syntactic equivalence.
Using this technique it is easy to deliver useful services that
can be used to aggregate in one place all the blog posts pub-
lished by their authors on their blog and tagged by them
under the same label. For example, subscribing to the feed
of all the posts tagged as “blogging” is very interesting if one
wants to monitor comments about the blogging phenomena
and this can be done on Technorati!. We can produce even
more results by taking into consideration, not only the cat-
egory, but the entire content of the blog posts as Feedster
does 2. However, there is a huge problem. It is not possi-
ble to automatically monitor posts that speaks of concepts
similar to “blogging” but use a different tag.

(ii) Semantic (or linguistic based). Of course syntactic
approach is not effective in practice. Proliferation of many
different variations of the same tag (“blog”, “blogging”, “we-
blog”, ...) prevents the recognition of synonymous labels.
Simple linguistic heuristics, like stemming, can help to re-
duce noise. The synonyms can be detected even with the
help of linguistic resources like WordNet [10]. In WordNet,
english nouns, verbs, adjectives and adverbs are organized
into synonym sets, each representing one underlying lexical
concept. However, while synonyms are reasonably managed,
the phenomenon of polysemy is much harder. Polysemy oc-
curs when the same label is used to refer to two different
meanings, not necessarily related. The recognition of the
correct interpretation for ambiguous labels is even harder
because they are not available in a context of use like a sen-
tence. Moreover the linguistic resources, like WordNet, tend
to have a poor coverage of domain specific labels.

(iii) Inductive (or example based). All the research in
the semantic web is concerned with the explicit represen-
tation of meanings. Such effort is producing many formal
languages to encode concepts, but usually a formal represen-
tation is not self-explanatory. The main drawback is that
the adoption of a well-defined ontology requires preliminary
training and significant maintenance costs.

An alternative approach based on a bottom-up strategy is
to have an implicit encoding of meaning. For example, the
right interpretation of a given tag can be derived by a col-
lection of representative posts. Statistical machine learning
provides powerful techniques to induce the correct classifi-

"http://www.technorati.com
2http://www.feedster.com

cation of a piece of text given a set of examples. Of course,
the inductive process is prone to error and automated text
classifier has a margin of approximation, but learning by ex-
amples seems much more sustainable rather than a process
of promoting standards.

An example of a recent and successful online service using
blog’s category labels is Technorati. Technically, Techno-
rati is simply an aggregator: it fetches all blog entries that
have user defined categories associated with them and offers
web pages containing all posts tagged under the same cate-
gory label®. The service provided is very useful as it allows
anyone to monitor a chosen keyword. However it requires
the user to know precisely what she is looking for and this
cannot always be the case. However, the service does not
support synonyms; for example, posts tagged under “blog”,
“blogging” and “blogs” are shown in 3 different pages. Nor
does it support polysemy. For example, the posts tagged un-
der “python” are all presented in one page, notwithstanding
the fact that some of them may refer to the animal while
other to the programming language. A researcher studying
pythons would be bothered with non relevant posts about
the programming language.

5. TAGSOCRATIC PROJECT

The objective of the Tagsocratic project is to provide an
on-line matching service for blog entries categories. Our
goal is to allow a user to find posts categorized by other
users under labels that are semantically equivalent to a cho-
sen one. We wish to overcome the limitations of previous
approaches, retaining, however, the advantages of working
with tags and category labels. In our approach, the seman-
tics of other users’ categories are automatically learnt by
the system. The learning takes place using the language
games technique. The usage patterns of the user (which we
call local context) is taken into account. This allows us, for
example, to handle situations where two bloggers use the
same category label with totally different meanings. From
the functional point of view, Tagsocratic tackles the situ-
ation presented in our initial use case (see Figure 2). We
now discuss in more details our design and implementation
choices for Tagsocratic.

With regard to the architecture, we are proposing a cen-
tralized solution: the service is available through a web site,
that stores a repository of blogs, a matching engine, a map-
ping layer and the presentation layer (see Figure 3). The
blogs repository stores a copy of users’ blogs. The matching
engine implements the language games technique used to
match the semantics of categories defined by different users
on the basis of sample posts stored in the repository. The
mapping layer provides the relationships between users’ cat-
egories by leveraging the matchings found by the matching
engine. Finally, the presentation layer simply allows users
to perform queries and visualize responses.

The motivations for choosing the centralized approach
over the distributed one are of two types. The first has
a social aspect. A distributed approach would require users
to install and run the distributed version of Tagsocratic on
top of their blogs. In many cases, blogs are stored on hosting
sites that do not allow users to install and run customized

3For example, you can visit all the posts tagged under the
category “blog” at http://technorati.com/tag/blog



—————

presentation
layer

mapping
layer

matching
engine

blogs DB

Figure 3: Topic-centric vs. User-centric views.

features. Even where possible, this would require a consid-
erable amount of user effort. Secondly, there are technical
reasons: the centralized approach simplifies the implemen-
tation effort and is independent of the specific blog engine
used by bloggers.

In terms of the remaining points made in Section 2 our
choices are dependent upon the characteristics of the lan-
guage games paradigm. As we have seen previously, a lan-
guage game consists of a series of pair-wise interactions be-
tween players in a community. During an interaction, peers
try to negotiate a global, user-independent label to refer to
shared topics. We use the term global tag for such a globally
defined label and local tag for the locally used category label.
Each player associates a local tag with the global tag and ex-
changes a sample of blog posts indexed under the local tag.
Then each assesses whether the received posts are compat-
ible with the local category. If so, the association between
the global tag and the local tag is strengthen; otherwise, it
is negatively reinforced. For a more detailed description of
the language games mechanism, please refer to [3].

The result of these interactions is the convergence inside
the community to a set of common global tags and each
player maps local tags to the set of global tags. This agree-
ment effectively corresponds to the negotiation of a shared,
common lexicon for category names. The following table
provides an example of such common lexicon.

| User | Local tag ‘ Global tag |

Alice | blog blogging
Alice | personal | Hobbies
Carl | blogging | blogging
Dave | blog blogEngines

Using this common lexicon, it is possible to map Alice’s
blog category to Carl’s blogging category and discriminate
between Alice and Dave’s blog categories.

In terms of Section 3, the semantic resolution is of the
mapping type, whereby meaning is referred to rather than
explicitly modeled. It is autonomous in the sense that blog-
gers continue to independently use the set of tags of their
choice, without being forced to adopt an externally imposed
schema.

Finally, the blog domain is too vast and disparate for

global alignment to be achievable or meaningful. Thus, we
introduce the concept of context to limit the set of bloggers
that are involved in a lexicon negotiation process. Conse-
quently, a number of implicit and explicit mechanisms are
in place to define and allow the evolution a user’s context.

The following table summarizes the main characteristics
of the language games-based Tagsocratic project we are ex-
perimenting with.

| Design dimension Design choice |

Architecture centralized
Semantic Coordination | lexical-based
Representation autonomous
Locality context-based
Dynamics evolutionary

Tagsocratic faces a number of challenges, both under the
functional and the technological point of view. We have
already discussed some of these issues in Sections 3 and 4.
With regard to the matching technique, the most critical as-
pect is the need to face the evolving nature of the domain.
At any time, new bloggers may enter the system and others
may leave, requiring an adjustment in the negotiated lexicon
of a community; the usage of tags is subject to the “con-
cept drift” phenomenon, that is, over time the same label
is used to refer to slightly different concepts; bloggers can
mis-categorise posts, etc. The language games paradigm,
with its negotiation-based, iterative approach deals effec-
tively with changing scenarios [18]. Furthermore, the sys-
tem offers a number of pro-active and passive techniques to
elicit feedback on proposed matchings from users.

Under the technological point of view, we are especially as-
sessing the availability and scalability issues (both in terms
of CPU, disk and bandwidth) of the system. The current
prototype of the system is based on the J2EE Java Servlet
technology. Interaction between the service and users is of-
fered through simple REST interfaces. Results of the service
are presented via HTML pages and RSS feeds.

6. CONCLUSIONS

In this paper we consider the problem of providing a topic-
centric view of the blogosphere. This would allow web users
access to a range of views on particular topic from bloggers
throughout the Web. At the same time we recognise that it
is important not to compromise the autonomy of bloggers.
We characterise the solution to this problem in terms of
architecture, techniques for resolving semantic equivalence,
blogging autonomy, cognitive sustainability, consideration
for local context and ability to cope with a dynamic sys-
tem such as the blogosphere. Although a top-down solution
to the issue of semantic interoperability has been proposed,
namely the Semantic Web, we suggest that a bottom-up
approach is more sustainable. Hence we introduce the Tag-
socratic project, whereby we learn the mapping between lo-
cally defined categories using a technique called language
games.
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