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Preface

These proceedings contain the refereed papers and posters presented at the 8th
Asia Information Retrieval Societies Conference (AIRS 2012). The conference
was held during December 17-19, 2012, in Tianjin University (TJU), which is
the oldest university in China, founded in 1895 as Peiyang University.

The annual AIRS conference has established its reputation as the main infor-
mation retrieval (IR) conference for the Asia-Pacific region, where the research
community and industry in IR have been growing rapidly. The conference aims
to bring together researchers and developers to exchange new ideas and the lat-
est achievements in the broad area of IR, covering topics on theories, systems,
technologies, and applications of IR on both text and multimedia data.

This year, we received 77 submissions from Asian countries and all over the
world; 22 (28.5%) of them were accepted as regular papers for oral presentations
and 26 (33.7%) for poster presentations. All the papers went through a rigorous
review process. Each paper was reviewed by three reviewers and a meta-reviewer.

The conference also featured two keynote speeches. Norbert Fuhr, the winner
of the Salton Award of SIGIR in 2012, gave a keynote presentation on the cal-
ibrated values of probability of relevance and its application on vertical search,
optimum clustering framework, and interactive IR. Haifeng Wang, a senior di-
rector of Baidu, gave a keynote speech on Web-based machine translation and
cross-language IR. In addition, an industrial track was organized, in which sev-
eral researchers from industry shared their technologies and experiences with
the conference participants.

We would like to thank all the authors for submitting their research work to
the conference. We are particularly grateful to the members of the Program Com-
mittee for their efforts in providing timely and high-quality reviews. We thank
Tianjin University and Microsoft Research Asia for their financial support. We
also thank the editorial staff of Springer for their assistance in publishing the con-
ference proceedings as part of the Lecture Notes in Computer Science (LNCS).
Finally, a special thanks goes to all the participants and student volunteers for
their contributions and help in making AIRS 2012 a success.

December 2012 Yuexian Hou
Jian-Yun Nie

Le Sun

Bo Wang

Peng Zhang
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The Return of the Probability of Relevance
(Invited Talk)

Norbert Fuhr

University of Duisburg-Essen, Germany
norbert.fuhr@uni-due.de

The probability ranking principle (PRP) [6] proves that ranking documents by
decreasing probability of relevance yields optimum retrieval quality. Most re-
search on probabilistic models has focused only on producing a probabilitic
ranking, without estimating the actual probabilities. For classical IR applica-
tions, however, knowing these parameters would e.g. allow for estimating the
quality of a query result, or for determining the best cutoff point for document
filtering.

This talk discusses models for three types of modern IR applications which
rely on calibrated values of the probability of relevance.

In vertical search, there are several collections of different type or media (like
e.g. Web pages, news, tweets, videos, images). Given a query, the system has
to select the collections containing potentially relevant items, process the query
on these collections and then merge the results. The model presented in [2]
describes the optimum solution to the selection problem, which is based on the
probabilistic estimation of the number of relevant documents per resource; the
subsequent merging step is straightforward in case the probabilities of relevance
are available.

The optimum clustering framework [4] provides not only the first theoretic
foundation for document clustering, it also proves the clustering hypothesis. Its
key idea is to base cluster analysis and evalutation on a set of queries, by defining
documents as being similar if they are relevant to the same queries. Given a set
of queries, a probabilistic retrieval method estimates of the relevance probability
for all possible query-document pairs, after which a document similarity metric
is applied. It can be shown that more or less all clustering methods are implicitly
based on these three components, but that they use heuristic design decisions
for some of them.

The interactive PRP [3] generalizes the classical PRP for interactive retrieval.
It characterizes interactive retrieval as a sequence of situations, where, in each
situation, the user is confronted with a list of choices. Each choice is described
by three parameters, namely the effort for evaluating it, the probability that
the user will accept it, and the benefit resulting from acceptance. While the user
effort and expected benefit can be derived from appropriate user studies involving
e.g. gaze tracking [7], the acceptance probabilities depend on the quality of the
choices presented by the system. The probabilities of relevance of the documents
in the result list are just one example of these parameters, other choice lists
for which the acceptance parameters have to be estimated are e.g. lists of query
expansion terms or clickthrough rates for result list items. Once these parameters
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are available, the expected benefit of a choice can e.g. be estimated as the time
saved for reaching the search goal.

For estimating the actual probabilities of relevance required for applying these
models, there are three general methods.

1. Direct estimation of the relevance probabilities from the underlying model is
very difficult, since it requires the estimation of other parameters (like e.g.
the generality of the current query) for which no appropriate observation
data exists.

2. Some ’learning to rank’ methods [5] (like e.g. logistic regression) aim at a
direct estimation of the probability of relevance.

3. Score distribution models [1] regard the distribution of retrieval scores in rel-
evant and nonrelevant documents, from which appropriate transformations
onto the probability of relevance can be derived.

By combining these estimation methods with the models described above, it
becomes possible to implement approaches based on solid theoretic foundations,
which are more transparent than heuristic approaches, thus allowing for theory-
guided adaptation and tuning.

References

1. Arampatzis, A., Robertson, S.: Modeling score distributions in information retrieval.
Inf. Retr. 14(1), 26-46 (2011)

2. Fuhr, N.: A decision-theoretic approach to database selection in networked IR. ACM
Transactions on Information Systems 17(3), 229-249 (1999)

3. Fuhr, N.: A probability ranking principle for interactive information re-
trieval. Information Retrieval 11(3), 251-265 (2008), http://dx.doi.org/10.1007/
s10791-008-9045-0

4. Fuhr, N.; Lechtenfeld, M., Stein, B., Gollub, T.: The optimum clustering frame-
work: Implementing the cluster hypothesis. Information Retrieval 15, 93-115 (2012),
doi:10.1007/s10791-011-9173-9

5. Liu, T.-Y.: Learning to Rank for Information Retrieval. Springer (2011)

6. Robertson, S.E.: The probability ranking principle in IR. Journal of Documenta-
tion 33, 294-304 (1977)

7. Tran, V.T., Fuhr, N.: Using eye-tracking with dynamic areas of interest for analyzing
interactive information retrieval. In: Hersh, W.R., Callan, J., Maarek, Y., Sanderson,
M. (eds.) Proceedings of the 35th International ACM SIGIR Conference on Research
and Development in Information Retrieval, pp. 1165-1166. ACM (2012)



Web-Based Machine Translation and
Cross-Language Information Retrieval
(Invited Talk)

Haifeng Wang

Baidu Campus,
No. 10 Shangdi 10th Street,
Beijing, 100085, China
wanghaifeng@baidu.com

Machine translation (MT) aims to translate text or speech from one language
to another, while Cross-Language Information Retrieval (CLIR) tries to retrieve
documents in a language different from that of the query. These two are well
connected. A CLIR system has the potential to extend the searchable infor-
mation from a single language to multiple languages. MT system enables users
to understand the essential contents of a retrieved document in a foreign lan-
guage and it makes it easier to implement CLIR by adding an MT system for
query translation on top of an IR system. There are many potential web-based
applications for MT and CLIR, such as translation of web-page, translation of
instant messages, cross-language search, etc. On the one hand, more web data
can be crawled to train theses systems. Both the scale and quality of the web
data poses major challenges to web-based MT and CLIR applications. In order to
build better web-based applications, it is essential to develop techniques to adapt
state-of-the-art MT and CLIR technologies to the web scenario. In this talk, I
will introduce our work on web-based machine translation and cross-language
information retrieval.
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