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Abstract

General purpose Web search engines are becoming inef-
fective due to the rapid growth and changes in the contents
of the World Wide Web. Meta-search engines help a bit by
having a better coverage of the WWW. However, users are
still overwhelmed by the large amount of irrelevant results
returned by a search. A promising approach to tackle the
problem is personalized search. Thus the problem of cap-
turing users’ personal information need and re-organizing
the results has attracted a lot of attention. In this paper, we
present a meta-search engine that extracts users’ preference
implicitly and provides immediate response by re-ranking
the results. Re-ranking is done by using the Naive Bayesian
classifier and the resemblance measure. Moreover, we show
that the users’ preference can be succinctly represented by
a few keywords.

1 Introduction

The World Wide Web contains virtually all kinds of in-
formation needed by people from all walks of life. General
purpose search engines [1] used to be an effective tool for
retrieving information from this huge information reposi-
tory. However, as the web technology is becoming popu-
lar, the information that is available on the web has been
growing at a rate that is difficult for these search engines to
keep up. The size and the growth of the web is simply too
huge and fast for a search engine to keep its index up-to-
date. Meta-search engines help the situation a bit by having
a better coverage of the WWW. However, the size of search
results returned by a (meta-)search engine per query is over-
whelming.

A promising approach to combat this problem is person-
alization. By taking a user’s personal interest into account,
one can focus the crawling of pages on some specific topics
[3, 4, 5, 8]. This not only reduces the data set size but also
improves the precision, as the crawled pages are related to
the target topics. Personalization also helps in filtering the
result. As 85% of the queries made by users contained less

than three terms [7], the query terms alone are usually not
specific enough to accurately identify the required pages.
Further filtering and ranking of the high recall but low pre-
cision results returned by a search engine helps improving
the quality of the search results. Thus, how to capture the
users’ preferences and how to present the results according
to the preferences have attracted a lot of attention recently.

Simply adding more keywords and re-doing a query is
not very useful. Composing a query with the relevant key-
words based on a user’s information need is already chal-
lenging. This is especially true when the user does not know
much about the topic (s)he searches. There are search en-
gines that categorize the search results and allow users to
select the categories they want. However, the categorization
may not fit the users’ need exactly. Thus (s)he may need to
search for multiple categories, making the searching pro-
cess cumbersome. Some search engines allow users to see
pages similar to a page for each page in the search results.
However, it is easy to get lost after a few such steps since
the similarity of pages is not a transitive property. Thus, we
may end up with pages which are totally irrelevant to what
we wanted at the very beginning.

2 Highlights of Our Idea

In this paper, we introduce a method to extract user’s
personal interest implicitly based on the user’s browsing
actions and to provide immediate response to the user by
re-ranking the search results. Such re-ranking greatly im-
proves the result presentation and makes the web surfing
more convenient. Moreover, we employ a server-based
approach as opposed to the client-based approach used in
many previous work on this topic. We use a server-side
meta-search engine and put the user’s profile in the client
machine as a cookie 1. The filtering process is done on the
server-side. This is possible because our method is able to
represent the user’s preference succinctly using a few key-
words.

1http://www.cis.ohio-state.edu/cgi-bin/rfc/rfc2109.html
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3 Detailed Design

We built a prototype system named Excalibur to
demonstrate the feasibility of our idea. In addition to the
text box for typing querying keywords, the user can also se-
lect a Search Session from a list. Each Search Session is
identified by a group of query terms made by the user pre-
viously. Since a user may have different preferences for dif-
ferent information needs, we provide a list of groups of key-
words for the user to identify the preference (s)he wanted.

The query is then issued to different general purpose
search engines. Search results from each of them are then
aggregated into one result list using Borda rule. 2 Taking
the top 100 results from each search engine should be suffi-
cient as over half of the users did not access results beyond
the first page (≤ 20 results in most search engines). [7]

Before presenting them to the user, each page is fetched
from the Internet. This will weed out dead links and make
sure that the contents of the pages are current. Moreover,
we will check the contents of the pages and rank them using
either Naive Bayesian classifier or resemblance [2]. Due to
space limitation, we will only describe the ranking based on
Naive Bayesian.

Initially, all the pages are classified as “bad”. We first
consider the case in which the user has only specified a
number of keywords for querying but not a Search Session.
In this case, we wait for the user to click on a page. We
assume this is a page of interest to the user and move it into
the class of “good” pages. Then we use the Naive Bayesian
classifier to assign a score to each page p in the result set as
follows. After counting the frequency of each word appear-
ing in “good” pages and “bad” pages, we know the proba-
bility of each term being good (PGood) and bad (PBad). We
then calculate PGood(p), the probability that page p is good,
by multiplying the PGood’s of each word in that page. Sim-
ilarly, we calculate PBad(p). Finally, page p will receive
the score PGood(p)−PBad(p) and the search results are re-
ranked based on this score. Then we wait for the user to
click again and the above process is repeated. In this way,
user’s preference is implicitly detected and appropriate re-
sponse is given immediately to the user.

All the intermediate statistics will be stored temporarily
in the server within a session. Words with the largest dif-
ference between PGood and PBad will be useful in identify-
ing the user’s preference in this search session and maybe
useful for the user in future searches. Thus, these words to-
gether with their probabilities of being in the “good” class
will be associated with this Search Session (represented by
the list of user’s query terms) and stored in the user’s ma-
chine as a cookie. This information will be imported to the
Naive Bayesian classifier when this Search Session is used
again in later queries. Only the top 10 words per Search

2vwww10.hrz.tu-darmstadt.de/vwl5/mitarbeiter/thomas/deborda1784.pdf

Session are stored to fit in the maximum size (4K Bytes) of
a cookie. Experiments show that this is already quite suffi-
cient to identify a user’s preference.

Excalibur also provides a function to rank results with
respect to a specific result using full text resemblance with
shingling. This allows an instant re-ranking of the search
result so that pages will be ranked in the order of their simi-
larity to the preferred ones, without the need for training the
classifier.

4 Conclusion and Future Work

We have built a prototype system that demonstrated the
feasibility of capturing user’s preference and re-ranking of
results by Naive Bayesian classifier and resemblance mea-
sure. Rudimentary experiments show that the speed and
precision of both methods are quite promising. While Naive
Bayesian classifier is regarded as one of the best text classi-
fiers, our results seemed to indicate that resemblance mea-
sure is also rather competitive. Both of them are suitable for
ranking web pages on the fly. More systematic experiments
will be done to compare their performances.

Since our method is able to represent a user’s profile suc-
cinctly in a few keywords, it opens up the possibility of col-
laboration of customization information among users [6].
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