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Abstract

We are living in the era of fast information growth when we are hardly able to self-
orientate in the volume of information surrounding us and manage it. In the situation of
huge information overflow that we are experiencing already now and will be
experiencing sharply in the future we are trying to better understand how to treat
information around us looking for new methods of organizing new information pieces
or retrieving slices of information best matching our current needs.

In this paper we are examining the growing role of relevance feedback to improve
information retrieval in Web search systems and representing a shift to its active use in
BESS (BEtter Search and Sharing) collaborative search system.

Keywords: Relevance feedback, information - retrieval, collaborative search and
sharing.
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1 Introduction active evaluator of the shared Web information.

For an individual such a role has been typical in
Judging from the latest technical articles in the groupware systems, but not so big in IR field,

Internet and proceedings of conferences related to particularly in search engine systems and in
information retrieval (IR) more and more attention business, with the exception of some studies on
seems to be paid to an individual person as an standard feedback techniques like document
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rating, reading time measurement, page scrolling,
interactions with numerous applications, etc. [1-3].

What is the reason for such a boost of research
activities and general public attention to it? Do IR
systems face the limits of retrieval capabilities?

Presumably, not. But with the growth of
popularity of social networks, that shew again that
there is no algorithms or the whole system capable
to make decisions better than humans, the role of
an individual person grew much stronger. Many
got back to consider it seriously.

In the situation of information overflow when
decision quality decreases due to overwhelming
amount of information [4] there became important
new methods of more precise information search —
search of the information the users sets as a goal of
their search. Therefore many scientists and
enterprises turn again to information filtering and
relevance feedback in particular. Relevance
feedback changes its forms, becomes more
complicated and sophisticated - nobody now
considers explicit feedback only when talking
about relevance feedback, and new attempts to
make feedback more natural and precise through
combining its explicit and implicit forms are
taken.

2 Information filtering for
information retrieval

Till recent past most common approaches to
rank search results focused on similarity of a query
and a page, as well as the overall page quality. For
a long time relevance feedback was considered
mostly as “the process of modifying the query to
improve the effectiveness of the remainder of the
search, based upon partial relevance judgments.”
[5] In iterative retrieval every new query Qi+ was
supposed to be closer to “optimal” query than a
sequence of queries <Q;> executed till the current
moment.

During last several years the situation has been
changing. Recently scientists in IR retrieval field
started showing keen interest in feedback for
predicting user intentions to rank search results
and produce better ranked lists [6-8]. Similar
research was conducted in the past as well and was
even employed in several production systems. For
example, DirectHit algorithm [9] that takes into
account the number of clicks on links and time a
user spent on the page used to be employed in a
number of search systems like DirectHit, Lycos
and MSN. Recently we can observe a new
increase of activities in this area producing more

elaborate algorithms for feedback and becoming
closer to real world systems. This can be seen
from recent Microsoft Research reports mentioned
above and businesses of other Internet business
vendors employing such techniques. As an
example, Russian Internet advertisement company
Begun [10] stated that behavioral advertisement
based on watching user actions on certain web
sites and search engines brings about the same
amount of profit as semantic advertisement. They
have been already researching this new direction
in advertisement for three years and possess
information about the behavior of about 20 million
users. To say more, “Begun” system creates user
profiles that are dynamically updated according to
user actions on specified web sites. The main
source of information for profile formation is user
search queries leading to advertised sites, user
routes from one site/page to another, history of
interactions  with  certain  advertisements.
Moreover, users are organized into groups and a
part of prediction algorithm uses profile
similarities to fill the gaps (grey spots) in other
users' profiles and do correct predictions. Similar
research is being done by Microsoft AdCenter
Labs [11]. Using probabilistic approaches they are
building user profiles based on page views,
searches, and other online behaviors for targeted
advertisement. Further, such profiles are clustered
and segments of customers with similar interests
are created.

Recently Google has introduced a beta-version
of personalized search that produces search results
ranked with attention to personal search histories
[12]. This was a long-planned move preceding by
acquirements of such personalization expert
companies as Outride Inc. [13] and Kaltix Corp.
[14]. Another search engine giant Yahoo! also
collects personal histories [15], but we are not
aware if they are integrated with the search engine
to change result ranks somehow.

As to Microsoft recent researches [6-7] we
mentioned above, it is the first research done on
real datasets used in Web search systems trying to
interpret collective user behavior to predict user
preferences for search results. Implicit feedback
interpretation is enhanced by modeling query-
dependent deviations from the expected “noisy”
user behaviors. Currently it is not clear where the
results will be used, but probably the algorithms
are already used with Windows Live ™[16] in its
Live Search.
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3 Evolution of BESS project: Shift
from ontologies to active use of
relevance feedback

3.1 Better targeting user information
needs through user activity analysis

The rapid growth of attention to social
networks and their diversity growth, advances in
information filtering research made influence upon
our research project's original plan [17]' that sets
its goals as improvement of Web search result
retrieval through using user feedback and static
profiling, and ontologies to determine the scope of
user search intentions, the domain of the query.
The project initially puts the main emphasis on use
of ontologies for improving relevance of search
results. Although the ontologies can improve the
search significantly by allowing for the search to
look for pages on a concrete concept instead of
being based on ambiguous and badly specified
keywords, they still cannot express all user search
intentions and scope of the current search fully
taking into account the current information needs
(session needs), short-term and long-term
information needs (user profile, background, etc.)
of a user. To get better idea about these needs and
improve personalized search we use such implicit
feedback information as clickthrough history,
dwelling time for every document, group
membership and activities inside the group and
explicit feedback through the Web browser
toolbar® (Figure 1). Though explicit feedback can
disrupt search user activities, explicit measures are
found to be much more accurate than implicit ones
[18].
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Figure 1. Explicit feedback toolbar

Tentatively we consider the elements of user-
system interactions (which include elements taken
at the proxy (Figure 2) and elements derived from
those data) to enhance search as shown in Table 1
and 2.

Taking above-mentioned user interactions with
the search engine as implicit feedback and

1 The tentative project code is BESS that stands for
“BEtter Search and Sharing”

2 Explicit feedback mechanism can be implemented
in a different, more application-independent, way

combining it with user explicit feedback we are
forming dynamic user profiles which reflect user
information needs and help us understand current
search intentions to better evaluate user
contributions (done by explicit feedback) to the
system and get better search results. In other
words, user profiles are used as the main element
of search personalization — both query
augmentation and re-ranking of the documents
submitted by the user to BESS.

Table 1. Elements of user-system interaction
captured at the server

1. Queries
Query Search query string
Url Retrieved url (final url in case
of redirection)
Time Query timestamp
Is_click Click or not
2. Feedback
Query Search query string related to
current feedback
Url Retrieved url
Time Feedback timestamp

Table 2. Derived data

Document dwell time

Domain dwell time

Number of clicks per query

Number of feedbacks per query

Number of feedbacks by a user

Overall feedback value of a user

Feedback history and their helpfulness

Number of feedbacks by a group

Overall feedback value of a group

Number of feedbacks inside a group

Similarity of feedbacks of other group users
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Figure 2. Improving search through use of relevance
feedback in BESS

3.2 Collaborative user model

By forming wuser profiles and grouping
dynamically we remove the necessity to create
models for groups — group model is constructed
from individual user model. Furthermore, the need
for user role disappears together with motivation
which was presented as an upgrading of user
privileges inside the group. Users' weight inside
the system is decided judging from their search
and after-search activities, cooperation of
members are thought to be minimal and we
believe that “diversity and independence are
important because the best collective decisions are
the product of a disagreement and contest, not
consensus and compromise....Paradoxically, the
best way for a group to be smart is for each person
in it to think and act as independently as possible.”
[19]

Collaborative user model is shown in Figure 3.
Generally, profile is an automatically generated
instance that is a part of any User and Group but it
is presented as a separate instance here to
emphasize User-Group relationships - users and
groups are not tightly coupled, they have loose
relationships only through their profiles. Domain
is extracted from Profile with use of ontologies to
remove ambiguities or set better the search scope
for more precise definition of current user

information needs.

./

Ontology User Group
F’““‘] [1:1] [n:mm]
Domain Profile
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Figure 3. Collaborative user model

4 BESS and main approaches to
improve information retrieval

There can be two main approaches to work
with data in general, in our case to improve
document retrieval in particular, — Data First and
Structure First [20]. In our research we don't
structure any data in a system-specific way from
the beginning to make them easily searchable but
we try to enhance search results any other search
engine provides by analyzing user activities.
Hence, we follow Data First — Structure Later
approach.

Semantic Web [21] can be a good example of
an alternative approach — Structure First. This
initiative intends to wrap Web information with
meaning, in this way creating a self-descriptive
environment and enhancing the precision of
search. Semantic Web is supported by a number of
projects like IEML (Information Economy Meta
Language) [22], for instance, that formulates a
new alphabet describing the subtleties of all
natural languages in order to create a more
intuitive information index, enabling searching by
concept instead of vague keywords. Another
example is RDF (Resource Description
Framework) [23] — a W3C specification and a
widely used knowledge modeling approach
describing data in collections as subject-object-
predicate triples — and RDF query languages. Such
initiatives makes information handling very easy
and efficient, but quite complicated for an ordinary
Web user.

S Summary

In the paper we pointed at the growing interest
to implicit feedback techniques in Information
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Retrieval, increasing sophistication of filtering
algorithms and keen interest of Internet businesses
to this area. Also we briefly explained about the
shift of our main approach in BESS collaborative
search project from ontologies to captured and
analyzed user activities to increase the precision of
document retrieval in the Web search system.

At the current stage of design and development
we don't integrate subjective index data (the data
that is based on user contributions and posessed by
the system) and objective index data of
conventional search engine (This can be a topic for
further research though). Currently we search only
on the data submitted by registered users of the
system.
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