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Abstract

Novice users often do not have enough domain knowledge to create good queries for searching information on-line. To help alleviate
the situation, exploration techniques have been used to increase the diversity of the search results so that not only those explicitly asked
will be returned, but also those potentially relevant ones will be returned too. Most existing approaches, such as collaborative filtering, do
not allow the level of exploration to be controlled. Consequently, the search results can be very different from what is expected. We pro-
pose an exploration strategy that performs intelligent query processing by first searching usable old queries, and then utilising them to
adapt the current query, with the hope that the adapted query will be more relevant to the user’s areas of interest. We applied the pro-
posed strategy to the implementation of a personal information assistant (PIA) set up for user evaluation for 3 months. The experimental
results showed that the proposed exploration method outperformed collaborative filtering, and mutation and crossover methods by
around 25% in terms of the elimination of off-topic results.
� 2006 Elsevier B.V. All rights reserved.
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1. Introduction

Without clearly understanding what kind of informa-
tion is being searched for, the chance that the ‘‘right’’ rec-
ommendations will be offered by today’s search engines is
low. The precise specification of information needs is
imperative, but the imperfect nature of human beings
unfortunately introduces significant difficulties for ordin-
ary users to create queries that are both compact and suf-
ficiently descriptive. The underlying reasons include the

following: (1) Users often need to articulate their thoughts
related to their current interests while specifying their que-
ries. (2) They also need to be familiar with query syntax,
and this can sometimes be complex when the information
sought is very specific. (3) They often need to possess at
least some general knowledge about the information to
be retrieved. Although there have been a number of online
portals that provide information search services, most of
these problems hinder users from fully exploring the infor-
mation space effectively. For example, it makes no sense
to search a database of books for an author’s family
details, as only ‘‘bulk’’ author names can be found there.
The lack of exploratory processing of queries, as adopted
by most of the today’s search engines, is the main reason
for queries with too many or too few results returned [2].
Also, the search results returned are often not related to
the information needs that users had in mind. Users typi-
cally do not consider the fact that not getting the expected
results is due to their poorly formed queries. So they may
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lose confidence in a particular search engine, and may
switch to another one that can better satisfy their informa-
tion needs.

Since the users’ habits regarding the creation of queries
cannot easily be influenced, intelligent processing tech-
niques delivered by a filtering engine are necessary. One
such technique is called intelligent query answering [3],
where the underlying intent of a query is analysed in order
not to provide exactly what is being asked for, but also to
explore potentially relevant information areas. The user
who is looking for a nice holiday destination might also
want to get information about car rental, even though
the user has not asked for that. An intelligent query system
can deduce that. How? By knowing that this extra informa-
tion is the most frequently requested at the same time for a
particular holiday offer, for example. Then, the provided
results will be much more diverse, and have a better chance
to satisfy the stated, as well as the implicit needs of the user
who created the query.

Even though providing extra information may be useful,
providing too much will lower the precision of the results
and may have a negative effect. A user can be overwhelmed
by irrelevant results and decide not to use the search engine
in the future due to the bad experience. Thus, the level of
exploration should be carefully controlled. Conventional
exploration techniques like collaborative filtering normally
ignore the extent of exploration, which causes the delivery
of results unrelated to the actual information needs.
Although recommending items that are liked by similar
users sounds logical, these items will have a low usability
if they are too far away from the context of the query.
For example, offering weather information about cities
could be favoured when sightseeing recommendations are
requested but not when we are comparing prices for travel
packages. The deployed exploration mechanisms should be
able to control the automatic adaptation of the specified
information needs so they are within users’ preferences.

A promising technique for performing controlled explo-
ration is automatic transformation of an actual query based
on past queries. Novice users can benefit from the past que-
ries posted by like-minded experts. To do so, one may need
to first identify past queries that are related to the currently
posted one, and then utilise the extended context formed
due to the past queries to achieved controlled exploration.
For example, a query about tools for designing multi-agent
systems might lack important keywords which might be
found in other queries that have been previously posted
by domain experts.

Such an application of query adaptation to achieve
exploration is fully transparent in the sense that a query
is modified without user awareness. In order to integrate
exploration techniques in a multi-agent framework that
contains different filtering agents, this transparency will
be essential. In the remaining sections, after critically
reviewing the drawbacks of other attempts to provide
exploration, one scenario will be used to illustrate the
exploration challenge. Our core contribution is presented

in Section 4. It will show how similar past queries can be
found. It also will show how they can be used to carefully
adapt the current one by both adding new attributes that
might be important but missing, as well as adapting the
existing attributes so they have more realistic values. We
conclude with implementation details and experimental
results.

2. Related work

The importance of helping a user to explore hidden
information needs has long been recognized and there have
been a number of related projects reported in the literature
for addressing the issue. To the authors’ knowledge, there
are four main directions for achieving exploration which
are presented in the following subsections.

2.1. Collaborative filtering

An obvious way to achieve effective exploration is to use
filtering strategies that are exploratory in nature. One such
filtering technique is collaborative filtering or social filtering
[4–8], which are based on the assumption that items that are
liked by similar users are good to recommend. A well known
problem with collaborative filtering is its poor explanatory
power [9]. For example, people will hardly be satisfied with
recommendations on holiday destinations when the only
explanation for why they have been presented is that the des-
tinations are liked by similar users. Users may be similar or
different in other aspects. Another problem with pure col-
laborative filtering lies in its difficulty to control exploration.
Even though a user shows interest in articles from a partic-
ular domain, collaborative filtering can find recommenda-
tions in completely unrelated domains just because similar
users like them. If one only treats collaborative filtering as
a ‘‘black box’’, these problems can hardly be solved no mat-
ter how the collaborative filtering techniques are applied.
One way to overcome these drawbacks is to use collabora-
tive filtering not as single, but only as an auxiliary explor-
atory engine, as we will show in this paper.

2.2. Skyline

For efficient processing of queries where a user has not
specified the importance levels of attributes, a skyline tech-

nique [10] can be applied. A skyline is a collection of items
that are not dominated by other items. An item is said to be
dominated when there is another item with better attribute
values. For example, when ‘‘hotel price’’ and ‘‘distance
from the beach’’ are the two key attributes, it is obvious
that smaller attribute values will be preferred. But a partic-
ular hotel at a given room price will not be dominated by
others when it is the closest to the beach.

For exploration, a skyline is used so that only items that
are members of a skyline should be recommended. The
parts of a skyline correspond to the different importance
levels of the selected attributes for which the skyline has

400 S. Albayrak, D. Milosevic / Electronic Commerce Research and Applications 6 (2007) 399–412



https://isiarticles.com/article/20088

