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ABSTRACT

This paper presents an extensive study about the evolution of tex-
tual content on the Web, which shows how some new pages are
created from scratch while others are created using already exist-
ing content. We show that a significant fraction of the Web is a
byproduct of the latter case. We introduce the concept of Web ge-
nealogical tree, in which every page in a Web snapshot is classified
into a component. We study in detail these components, charac-
terizing the copies and identifying the relation between a source
of content and a search engine, by comparing page relevance mea-
sures, documents returned by real queries performed in the past,
and click-through data. We observe that sources of copies are more
frequently returned by queries and more clicked than other docu-
ments.
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1. INTRODUCTION

The Web allows everybody the opportunity to become a pub-
lisher. Entities like companies, products, services, and people can
be represented on the Web. One supposes that many of these poten-
tial publishers either have insufficient content or do not know how
to represent their interests. Hence, some of the publishers refer to
the Web itself to find good representations for their entities.

Little is known about the evolution of the textual content on the
Web. We know how Web components (such as URLs and figures)
evolve [11] and how the structure evolves [3], but not how the con-
tent evolves. Our work provides the first step towards understand-
ing how old content is used to create new content. That is, we want
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to find the original sources, if any, of the content or part of the con-
tent of a new page. We regard each source as a parent of a new
page, in order to define a genealogical tree for the Web. The study
of the genealogical tree allows us to understand what portion of the
pages are either totally new parents or parents that are children of
other parents.

Our experiments consider several representative snapshots of the
Chilean Web and one snapshot of the Spanish Web. We estimate
that 23.7% of new Web documents that appeared within a span of a
year have content from previously published documents (see Sec-
tion 6.5 for estimations). Most of them represent inter-site copies
(approximately 75%), in which the publishers use content from a
parent document from another site, and they need to find this doc-
ument.

Web search engines are widely used to provide users with con-
tent that approximates what they are looking for. Web publish-
ers are also Web users, and frequently are advanced search engine
users. It is natural that if they need to find content on the Web, they
perform a query on a search engine.

In this direction, in addition to the genealogical tree study, we
analyze whether there is any association between the sources of
reused content (the parents) and the results of real queries from
a search engine log. We see that parents are more connected to
the Web graph and have a much higher Pagerank than other pages.
Probably as a consequence, parents appear more often as results of
queries and are much more clicked, which is shown in our analysis.

Our results are evidence that some Web publishers actually per-
formed queries in order to find some content and republish. Thus,
the conclusion is that part of the Web content is biased by the rank-
ing function of search engines. Exploring our results beyond the
scope of this paper would explain the impact of the user’s copy be-
havior on the quality of the search engine results, and how search
engine designers can profit from that behavior, for example by as-
sociating a better page quality value for a previously low-quality
page that is used as source of copy. In this case a child page would
inherit properties of its parent (in case they are not duplicates or
near-duplicates, that is, only part of the content is copied).

The main contributions of this paper are: (i) to propose a method-
ology to study the genealogy of the Web content; (ii) to study the
evolution of textual content on the Web, i.e., how pieces of docu-
ments are reused; (iii) to generalize the content reuse results to the
whole Web (or other subsets of the Web), providing an estimation
of how much content is reused on the Web; and (iv) to study how
search engine ranking algorithms may influence the evolution of
Web content. To the best of our knowledge, these contributions are
not covered in previous works.






























