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ABSTRACT
Web forums have become an important data resource for
many web applications, but extracting structured data from
unstructured web forum pages is still a challenging task due
to both complex page layout designs and unrestricted user
created posts. In this paper, we study the problem of struc-
tured data extraction from various web forum sites. Our
target is to find a solution as general as possible to extract
structured data, such as post title, post author, post time,
and post content from any forum site. In contrast to most
existing information extraction methods, which only lever-
age the knowledge inside an individual page, we incorporate
both page-level and site-level knowledge and employ Markov
logic networks (MLNs) to effectively integrate all useful evi-
dence by learning their importance automatically. Site-level
knowledge includes (1) the linkages among different object
pages, such as list pages and post pages, and (2) the inter-
relationships of pages belonging to the same object. The
experimental results on 20 forums show a very encouraging
information extraction performance, and demonstrate the
ability of the proposed approach on various forums. We
also show that the performance is limited if only page-level
knowledge is used, while when incorporating the site-level
knowledge both precision and recall can be significantly im-
proved.
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1. INTRODUCTION
The rapid growth of Web 2.0 is making web forums (also

named bulletin or discussion board) an important data re-
source on the Web. The strong driving force behind web fo-
rums is the power of users and communities. With millions
of users’ contribution, plenty of highly valuable knowledge
and information have been accumulated on various topics
including recreation, sports, games, computers, art, society,
science, home, health, etc. [1]. As a result, recent years have
witnessed more and more research efforts trying to leverage
information extracted from forum data to build various web
applications. Some exemplary applications include extract-
ing question-answer pairs for QnA service [5]; collecting re-
view comments for business intelligence [6], and discovering
expertise networks in online communities [18].

To use forum data, the fundamental step in most appli-
cants is to extract structured data from unstructured fo-
rum pages represented in HTML format by removing useless
HTML tags and noisy content like advertisements. Only af-
ter extracting such structured data can we further exploit
forum data to discover communities, find emerging topics,
model user interests, etc. However, automatically extract-
ing structured data is not a trivial task due to both com-
plex page layout designs and unrestricted user created posts.
This problem has become a major hindrance for efficiently
using web forum data.

In this paper, we study the problem of structured data
extraction from web forum sites. Our target is to find a
solution as general as possible to extract structured data
such as post title, post author, post time, and post content
from any forum site. Because the number of forums is very
large, at least tens of thousands, the task is very challenging.
However, no matter how complex the forum page layouts
are, forum sites have some intrinsic characteristics which
make it possible to find a general solution. The most relevant
work for structuring web forum data is web data extraction,
which has been an active research topic in recent years [2,7,
10,11,17,19–21]. In general, web data extraction approaches
can be classified into two categories: template-dependent and
template-independent.

Template-dependent methods, as the name implies, uti-
lize a wrapper as an extractor for a set of pages which were
generated based on the same layout template. A wrapper
is usually represented in the form of a regular expression
or a tree structure. Such a wrapper can be manually con-
structed, semi-automatically generated by interactive learn-
ing [19], or even discovered fully automatically [17]. How-
ever, for web forums, different forum sites usually employ
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