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Many web sites contain a large collection of “structured”
web pages. These pages encode data from an underlying
structured source, and are typically generated dynamically.
An example of such a collection is the set of book pages in
Amazon. There are two important characteristics of such
a collection: ﬁrst, all the pages in the collection contain
structured data conforming to a common schema; second,
the pages are generated using a common template.

one solution for a given set of pages. However, for a set
of real pages a human rarely has any ambiguity in picking
the “right” template and values. Our goal is to solve the
extraction problem for real pages, i.e., produce the values
that a human would consider semantically correct.
Our approach consists of two stages. In the ﬁrst stage,
the unknown template used to create the pages is deduced.
In the second stage, the deduced template is used to extract
the values. We focus on the ﬁrst stage since it is more challenging. Each word in an input page either occurs as part
of the template or as part of the encoded data used to create
the page. The task of deducing the template is hard because, syntactically, there is no difference between a word
that is part of the template and a word that is part of encoded
data. Our main contribution is the observation that, for real
pages, the words that are part of the template have a high
correlation of occurrence in input pages with other words
in the template. The words that are part of encoded data,
on the other hand, do not have high occurrence correlation
with other words. This observation can be used to design an
algorithm for deducing the template from input pages. The
full version of the paper contains formal deﬁnition of high
occurrence correlation and our algorithm.

Our goal is to automatically extract structured data from
a collection of pages described above, without any human
input like manually generated rules or training sets. Extracting structured data gives us greater querying power over the
data and is useful in information integration systems. Most
of the existing work on extracting structured data assumes
signiﬁcant human input, for example, in form of training
examples of the data to be extracted. To the best of our
knowledge, ROAD RUNNER project is the only other work
that tries to automatically extract structured data. However, ROAD RUNNER makes several simplifying assumptions. These assumptions and their implications are discussed in our paper [2].
Structured data denotes data conforming to a schema or
type. We borrow the deﬁnition of complex types from [1].
Any value conforming to a schema is an instance of the
schema. For example, the schema
represents a tuple of attributes. The ﬁrst and third attributes are
“atomic”; the second attribute is a set of atomic values. The
value
denotes an instance of schema .
A template is a pattern that describes how instances of a
schema are encoded. An example template for schema
above is
where each letter denotes a
string. Template encodes the ﬁrst attribute of between
strings and , the second between and , and so on.
Further, the set of elements of the second attribute are separated from each other by string . Encoding value above
using results in page
.














We evaluated our approach by considering real collections of pages. For each collection, we measured the number of atomic attributes that were correctly extracted by our
algorithm. For the above set of collections our algorithm
was able to extract more than
of the attributes correctly,
thereby validating our approach.
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The extraction problem is formalized as follows: given a
set of pages created from unknown template and values,
extract the values encoded in the pages. This statement of
the problem is not complete since there could be more than
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