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Why are Moved Web Pages Difficult to Find?
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ABSTRACT

This paper addresses the problem of finding new locations
of moved Web pages. We discuss why the content-based
approach has a limitation in solving the problem and why
it is important to exploit the knowledge on where to search
for the pages.

Categories and Subject Descriptors

H.3.3 [Information Systems]: Information Search and Re-
trieval

General Terms

Algorithms, Experimentation
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1. INTRODUCTION

This paper addresses the problem of automatic correc-
tion of broken Web links focusing, in particular, on links
broken by the relocation of Web pages, i.e., finding new lo-
cations of moved Web pages, and it reveals how the problem
is different from typical information retrieval problems. Al-
though the problem of broken links has been considered a
serious problem [1][7] and some studies have addressed pos-
sible approaches to link correction [5], software support for
the correction of broken links is still in its infancy.

Researchers have been tackled the problem for years, by
taking various content-based approaches. Peridot is a soft-
ware tool developed by IBM based on their patents [2][3]
and has a function to tackle the problem: It automatically
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tries to find new links for broken links. It computes the like-
lihood of pages being the destination based on fingerprints,
which are information on the contents of Web pages. Phelps
and Wilensky proposed a lezical signature [9], which is a
small set of keywords chosen to effectively identify the in-
tended Web page when it is submitted to index servers. The
approaches taken by Peridot and lexical signatures are sim-
ilar in that their emphasis is on how to use contents of Web
pages to find destinations. In content-based approaches, in-
formation on the content of the destination page must be
stored in databases or index servers in advance.

Park et al. [4] compared the lexical signature and other
content-based methods like TF-IDF in experiments and
showed that most of content-based methods were effective
for 60 to 70 percent of pages; Many search engines returned
the original page as the 1st ranked result. Note, however,
that the results were obtained under the following condi-
tions. (1) all the pages were indexed, and (2) the contents
were not changed (in addition, the pages were not moved).

In this paper, we argue that the application of the content-
based methods alone is not sufficient to find new locations
of moved Web pages, and explain why we need to exploit
the knowledge on where to search for the pages in solving
the problem.

2. FINDING NEW LOCATIONS OF MOVED
WEB PAGES: THE REALITY

We conducted a relatively large experiment to evaluate
different approaches to finding new locations of moved Web
pages [8]. The experimental results revealed that there
is a limitation of the index-server (i.e., content-based) ap-
proach even if we use the index-servers that would have the
largest amount of Web indices at present (Google, Yahoo,
and MSN).

In the experiment, we analyzed 858 broken links, which
we found from the 127,109 out-going links appearing in nine
university domains. We identified 259 links of the 858 bro-
ken links, which had been caused by page movements. New
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locations for the 259 links were identified after we carefully
searched for their destinations manually. This number is
quite interesting, since almost one-third of broken links were
caused by page movements.

The findings in our experiment are that in real situations,
not many Web pages are immediately indexed after they are
moved, and that the index-server approach is not necessarily
effective because it is impossible to identify the final desti-
nation until the page is moved. With the help of the cached
pages we got in advance, we extracted keywords to search
for the new locations of the Web pages, and submitted them
to the index servers. The result is that we could find only
27.8% of the new locations at best, partly because some of
the pages were not indexed. More interestingly, there were
pages whose contents had been drastically changed. For ex-
ample, some of the moved Web pages were changed from
text pages to Flash pages. The result suggests that we need
alternatives or complementary approaches to the content-
based approach. In fact, Phelps and Wilensky themselves
mentioned some cases where the content-based approach is
not effective. They include (1) non-indexed documents, and
(2) resources with highly variable content. The results in [4]
supported the argument by showing that the content-based
method became much less effective when the contents were
changed.

3. WHY THE LOCATION-FACTORS ARE
IMPORTANT: THE WISH APPROACH

A natural question might be: how could we find the new
locations for the 259 moved Web pages, although the index
servers could not find them? The reason is that there is
a bias about the place the destination page is likely to be
located. Consider what a person might do if a broken link
is encountered: The person may check if the root page of
the web site is still there and then follow links to find the
page. Or he may dredge up from memory other pages that
had links to the same page to check if their links have been
updated. In other words, people seem to know where the
destination page is likely to be located. This suggests that
there is a possibility that we can develop a system to find
moved pages efficiently exploiting the bias.

Based on the observation, we argue that we should exploit
the knowledge on where the destination page is likely to be
located, and propose to develop an effective set of heuristics
to imitate the process of people searching for new locations
of moved web pages. The introduction of the new approach
affects the problem of finding new links in the following two
ways: (1) It introduces another factor beside the content of
pages, and (2) it reduces the size of the search space for new
links.

Then, the challenge is to find such a set of heuristics.
We are experimenting with different heuristics using the
PageChaser, which is a tool we developed in our WISH (Web
Integrity management by Self-Healing mechanisms). Most
of the heuristics implemented are about where we should
search for new links. For example, PageChaser explores
Web sites to which PageChaser knows some related pages
of the target page have already been moved. In particular,
PageChaser introduces a novel concept called link authority.
A link authority is a special kind of Web page; a link author-
ity p of another page ¢ is a web page in which any link to ¢
contained in p is always kept up-to-date. For example, the
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official “links to departments” page of a university is a link
authority for its department pages. PageChaser provides a
crawler-based solution based on the heuristics. From our ex-
perience [8], the set of heuristics can produce dramatically
better results (could find new locations for more than 70% of
the broken links) without the need for an exhaustive search
of the entire Web.

4. SUMMARY

This paper argue that the content-based approach alone
is not sufficient to find new locations of moved Web pages,
and that using the knowledge on where to search for the new
locations (introduction of the location-oriented heuristics) to
imitate the people’s process of searching for new locations,
is promising.
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