August 12-16, 2012
Beijing, China

Association for
Computing Machinery

KDD’12

The 18th ACM SIGKDD International Conference on
Knowledge Discovery and DataMining

Sponsored by:

KDD.org and ACM SIGMOD

Supported by:

Huawei, Baidu, Aliyun.com, Facebook, EMC2, Elsevier, PayPal of Ebay,
SAS, IBM Research, Opera Solutions, Soso, SAP, Microsoft, Google,
Greenplum, Nokia Research Center, Deloitte, Adobe, Media6Degrees,
NSF, CityGrid.com, HP, CRC Press, Springer, Zementis, Technicolor, and
Morgan & Claypool Publishers



Association for
Computing Machinery

Advancing Computing as a Science & Profession

The Association for Computing Machinery
2 Penn Plaza, Suite 701
New York, New York 10121-0701

Copyright © 2012 by the Association for Computing Machinery, Inc. (ACM). Permission to make digital or
hard copies of portions of this work for personal or classroom use is granted without fee provided that copies
are not made or distributed for profit or commercial advantage and that copies bear this notice and the full
citation on the first page. Copyright for components of this work owned by others than ACM must be
honored. Abstracting with credit is permitted. To copy otherwise, to republish, to post on servers or to
redistribute to lists, requires prior specific permission and/or a fee. Request permission to republish from:
permissions@acm.org or Fax +1 (212) 869-0481.

For other copying of articles that carry a code at the bottom of the first or last page, copying is permitted
provided that the per-copy fee indicated in the code is paid through www.copyright.com.

Notice to Past Authors of ACM-Published Articles

ACM intends to create a complete electronic archive of all articles and/or other material previously published
by ACM. If you have written a work that has been previously published by ACM in any journal or
conference proceedings prior to 1978, or any SIG Newsletter at any time, and you do NOT want this work to
appear in the ACM Digital Library, please inform permissions@acm.org, stating the title of the work, the
author(s), and where and when published.

ISBN: 978-1-4503-1462-6

Additional copies may be ordered prepaid from:

ACM Order Department
PO Box 30777
New York, NY 10087-0777, USA

Phone: 1-800-342-6626 (USA and Canada)
+1-212-626-0500 (Global)

Fax: +1-212-944-1318

E-mail: acmhelp@acm.org

Hours of Operation: 8:30 am — 4:30 pm ET

ACM Order Number: 618122

®
MiIX
Paper from

responsible sources
Ew%cs;g FSC® C102081

Printed in the USA



General Chairs’ Welcome Message

KDD-2012, the 18th ACM SIGKDD International Conference on Knowledge Discovery and Data
Mining, is being held in Beijing, China, on August 12--16, 2012. KDD is the leading international
forum for the exchange of research results and practical experience in the field of knowledge
discovery and data mining. As we enter the era of Big Data, there is an increasing need to share
our innovative ideas and state-of-the-art solutions on knowledge-discovery and data mining from
multiple perspectives, ranging from academic research to industrial applications, from scientific
discovery to health services. This volume highlights a snapshot of the developments in this rapidly
developing field.

The KDD-2012 technical program features four parallel research tracks, an industrial /
government track, and an industry practice expo (IPE), an Asia-pacific Track (APT) and a new
KDD Summer School. The APT is specifically designed to take advantage of the fact that this
KDD is held in Asia, by inviting a sample of top Asia-pacific researchers to present their data
mining projects. We hope this new track will enable the KDD community to learn more on the
developments in Asia-pacific region. The KDD Summer School allows students attending the
conference to take advantage of availability of the many KDD experts at one location. The courses
in the summer school will introduce two of the hot topics in KDD today: ‘Mining of Complex
Data' and ‘Large Scale Data Mining'.

The KDD 2012 program also features keynotes from leaders of KDD research and practice, 20
workshops, 7 tutorials and one panel. The 2012 KDD Cup competition focuses on microblogging
and Web search advertising problems from Tencent, China’s Internet and social media giant,
which also represent the largest KDD CUP data sets ever. Dozens of technical demonstrations and
exhibits from vendors and other organizations underscore the conference's dual role as the leading
industry and academic forum to discuss the advances in this field of research and applications.

The call for papers attracted 755 research papers and 113 industrial and government submissions
from around the world. Each paper was independently reviewed by three members of the program
committee for originality, significance, technical quality, and clarity of presentation. In the end,
the program committee accepted 133 papers into the research track, representing an acceptance
rate of 17.6%. The industry and government track of the conference accepted 30 papers into the
program, representing an acceptance rate of 26.5%.

From the conference, we can see that the KDD community is continuing to be vibrant and
growing, and KDD innovations remain very strong and have very high quality. The resulting
program is notable for its diversity and vitality. With the exciting program as our backdrop, we
certainly hope this conference will become a new starting point, where research and development
on data science and data mining, and research and development on Big data analytics, will
continue to flourish.

Qiang Yang Dou Shen
KDD2012 General Chair KDD2012 Associate General Chair
HKUST, Hong Kong, China CityGrid Media, Seattle, WA, USA
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Research Track Program Chairs’ Welcome
Message

The KDD conference has seen remarkable growth since its origins as an [JCAI workshop in Detroit in
1989, evolving into a full-fledged research conference in 1995, underscoring the important role data mining
as a field has played in extracting knowledge and actionable insights from vast troves of data that is being
generated in the digital world around us. This year we received a record 755 submissions to the research
program, from which 133 papers were accepted, for an aggregate acceptance rate of 17.6% (quite similar to
recent years).

Among the academic conferences, the KDD conference has typically more of an emphasis on research
motivated by real-world applications. It is important to keep in mind that it is this synergy of research in
areas like algorithms, computational geometry, database, graph theory, machine learning, natural language
processing, statistics, visualization and many others when applied to problems arising in diverse fields such
as web, medicine, climatology, marketing that drives our field forward, makes it vibrant and fun — who
would know that ideas in computational geometry can be adapted to construct fast algorithms to improve
online advertising and movie recommendations?

The breadth of topics covered in this year's research program is truly comprehensive, including social
networks, privacy, text mining, predictive modeling, time-series forecasting, spatial data analysis,
geometry, and more. We are very fortunate to have 4 world-class keynote speakers this year spanning
industry and academia, providing inspirational talks on cutting-edge techniques and issues in web mining,
information networks, statistical inference for big data, and social computing.

The process of whittling down the initial 734 submissions to the final set of 133 accepted papers required
the coordination and time of a large number of willing volunteers. The program committee (PC) consisted
of over 350 reviewers (PC members) and 50 senior PC members. In the first phase each submitted paper
was automatically assigned to 3 reviewers (after a bidding process). Once the reviews from each of the 3
reviewers were completed, the program chairs rejected papers that did not receive much support from any
of the reviewers. We rejected 259 papers at this stage. Special care was taken to minimize the error of
rejecting a potentially good paper at this stage. The papers that survived the first phase were assigned to the
senior PC members based on their bids, they had the option of initiating a discussion for any of their
papers, e.g., if there was significant divergence in scores among reviewers, or if a paper was on the
borderline of being accepted. Following the discussion phase, the senior PC members provided a
recommendation score and a detailed meta-review for each paper. In the final phase, we (the program
chairs) analyzed all of this information, starting with the obvious accept and reject decisions, and then
gradually focusing in more detail on the papers near the borderline, seeking additional reviews and input
from the PC and senior PC members where appropriate. We also initiated a shepherding phase with 15
papers having the opportunity of fixing mild issues we thought would be possible to address before they
can be accepted. 13 of them were accepted after thorough revisions. Finally, it is quite likely that in
hindsight some worthy papers may have been rejected as part of this process - these errors are an
unfortunate reality of modern computer science conferences, and hard to avoid when a very large number
of decisions have to be made over a short time span based on a subjective reviewing process. Nevertheless,
we, the PC chairs, are responsible for those unfortunate errors and welcome suggestions on the matter.

We conclude with some well-deserved words of thanks to the large supporting cast. We thank all authors
for submitting their research to KDD 2012. We are extremely grateful to the PC members and senior PC
members for volunteering their time to help in the reviewing process. Diligent peer review is an essential
cornerstone for research progress - we thank you all for the many detailed and conscientious reviews that
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were generated. Last year's program chairs, Joydeep Ghosh and Padhraic Symth, were generous in
providing us with advice and expertise based on lessons learned in 2011. We would also like to convey our
sincere thanks to the staff who run the Microsoft CMT system - they were more than willing to answer
questions and help us at all times during the submission, reviewing, and decision process. And finally we
would like to thank all of our colleagues on the KDD 2012 organization committee who were a pleasure to
work with and without whom we would not have such a wonderful conference.

Let the 18th ACM SIGKDD conference begin - we hope you enjoy it!

Deepak Agarwal and Jian Pei
ACM SIGKDD 2012 Program Chairs



Asia Pacific Track Chairs’ Welcome

It is our great honor to introduce the Asia Pacific Track at the 2012 ACM KDD conference. The
Asia Pacific track features invited talks from leading data mining research groups located in the Asia
Pacific region. We believe that this opportunity for the KDD community to hear directly from these
experts will stimulate new research ideas and cross-continent collaborations.

In the last decade, universities and research laboratories in the Asia-Pacific region have made
significant progress and contribution to the KDD research. Taking the advantage of the opportunity
that KDD 2012 is held in Beijing, China, the conference features a new program of Asia-Pacific
Track. The purpose of the Track is to promote KDD research achievements and to elevate the
attention and momentum of the KDD research in this region. The program features invited speeches
on KDD research results and projects in universities and industrial laboratories in this region.
Recommended by a program committee consisting of Tu-Bao Ho, Jianyong Wang, Hiroshi Motoda,
and Zhihua Zhou, it is our delight to invite the following 12 distinguished researchers to speak in the
Asia Pacific Track.

1.  Ming-Syan Chen, National Taiwan University
2. Paul Compton, University of New South Wales
3.  Geoff Holmes, University of Waikato

4. Masaru Kitsuregawa, University of Tokyo

5. Cuiping Li, Renmin University

6. Deyi Li, Chinese Academy of Engineering

7. Jianzhong Li, Harbin Institute of Technology

8. Zhongzhi Shi, Chinese Academy of Sciences

9. Gordon Sun, Tencent

10. Naonori Ueda, NTT Communication Lab

11. Bo Zhang, Tsinghua University

12. Aoying Zhou, Eastern Normal University

We would like to thank all of our speakers for accepting our invitation to present their work at the

KDD conference. We warmly welcome you to the Asia Pacific Track and hope that you will enjoy it.

David Cheung and Wei Wang
Asia Pacific Track Co- Chairs
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Foreword to the KDD 2012 Industry
Practice Expo

We warmly welcome you to the second year of the Industry Practice Expo (IPE) track at the KDD
2012 conference. The IPE features invited talks from leading experts who have developed and
deployed large-scale data mining applications and systems in their respective fields that generated
measurable and meaningful impact. The IPE aspires to bridge the gap between academia and industrial
practice by bringing forth key trends, significant insights, and best practices. It complements the two
well-established KDD tracks, Research and Industry/Government, which continue to feature the latest
advances in the field via peer-reviewed publications. We trust that this opportunity for the KDD
community to hear directly from industry pioneers will inspire new advances and broader inter-
disciplinary collaboration between the academic researchers and their industry counterparts.

Last year’s inaugural IPE was a huge success. The talks were well received and it was fascinating to
hear about the numerous discussions between the speakers and attendees during the breaks. An
important feedback from the attendees was that IPE should focus on technical talks and avoid talks that
are purely marketing or promotional in nature. We have worked hard with our speakers for 2012 to
achieve this right balance between business context and technical depth in the IPE talks.

In this year’s IPE, we present to you renowned experts from around the world, from whose talks we
hope will you will learn and take key ideas back to your respective professional activities. Featured
topics at the IPE include large national scale projects on credit scoring and tax compliance, and real-
world predictive analytics applications in decision management systems, e-commerce, semantic
search, and telecommunications. Social media sites like LinkedIn, Facebook, and Twitter have taken
the world by storm. We will hear about the key lessons learned in developing successful
recommendation systems that power many interesting applications on these social media sites. Large-
scale machine learning algorithms are an integral part of many successful data mining systems. One of
the leading developers of industry strength machine learning software will share his experiences in
building robust software that is now being used widely across the world. We are fortunate to have such
a diverse panel of speakers be part of the IPE and would like to take this opportunity to thank them for
their participation.

It has been a great pleasure to work with the IPE advisory comprising of Chid Apte, Usama Fayyad,
Gregory Piatetsky-Shapiro, Ted Senator, Ramasamy Uthurusamy, Qiang Yang, and Michael Zeller.
We thank them for their advice and support throughout the search for candidate speakers. We would
also like to express our heartfelt gratitude to Michelle Chambers who was one of the speakers at the
inaugural IPE in 2011. Michelle recommended several speakers and worked closely with us as we
discussed the KDD opportunity with them.

We warmly welcome you to the KDD 2012 Industry Practice Expo and hope that you will enjoy it.
Your suggestions and comments are very welcome.

Best regards,
Rajesh Parekh and Ying Li

Industry Practice Expo Track co-chairs
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Foreword to the Industry & Government Track

The 2012 Industry & Government Track continued the direction that was implemented in 2010 and
2011 by clearly focusing on three areas of applied KDD work that are the sources of value to
industrial and government organizations: (1) deployed applications, (2) knowledge discoveries, and
(3) emerging applications. These areas build on the results of KDD research by applying the results
of such research to enable the construction of novel and useful applications, the discovery of novel,
interesting and useful knowledge, and the extension and application of research results to specific
real world problems of interest. Papers were solicited and reviewed in these three areas:

e Deployed KDD systems that are providing real value to industry, government, or other
organizations or professions. These deployed systems could support ongoing knowledge
discovery or could be applications that employ discovered knowledge, or some combination of
the two.

e Discoveries of knowledge with demonstrable value to industry, government, or other users (e.g.,
scientific or medical professionals). This knowledge must be "externally validated" as
interesting and useful; it cannot simply be a model that has better performance on some
traditional KDD metric such as accuracy or area under the curve.

e Emerging applications and technology that provide insight relevant to the above value
propositions. These emerging applications must have clear user interest and support to
distinguish them from KDD research papers, or they must provide insight into issues and factors
that affect the successful use of KDD technology and methods. Papers that describe
infrastructure that enables the large-scale deployment of KDD techniques also are in this area.

Industry & Government Track papers not only document and recognize significant accomplishments
in these three areas, but also provide feedback to KDD researchers about needs, constraints, and
applicability of KDD algorithms, methods and techniques in the real world. Our emphasis was on
papers that advance the understanding of practical, applied, or pragmatic issues related to the use of
KDD technologies in industry and government settings and highlight new research challenges arising
from attempts to create such real KDD applications. We encouraged potential authors to address
these issues and challenges in the Call for Papers and the accompanying Author Instructions
http://www.kdd.org/kdd2012/author_instructions_industry.shtml

Our review process began with a validation by the reviewers that the authors correctly classified their
paper’s area — to ensure that the paper was reviewed according to the applicable criteria for that area
— and a check that all required elements for that area were addressed in the paper. These required
elements were:

e Deployed KDD case studies describe deployed projects with measurable benefits that include
KDD technology. These papers must clearly describe the industry or government problem that is
solved, the overall architecture of the deployed system, the data sources used, the reasons for the
choices of particular KDD technologies, how KDD technologies solved the problem, the
particular KDD process embodied by the deployed application, the use and payoff of the
application, the costs to develop the application, the maintenance plan, and the number and
types of users.

e Papers that describe discoveries of knowledge must clearly state what data sources and
background knowledge were used, what data mining algorithms were tried, what overall KDD
process was used, what the new discovered knowledge is, how the new knowledge was
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validated, and what the value to the industry or government is of such newly discovered
knowledge. Note that this category is intended for significant discoveries of domain knowledge
that were enabled by KDD technologies and processes, and not for reporting of KDD research
results.

Emerging application and technology papers discuss prototype applications, tools for focused
domains or tasks, useful techniques or methods, useful system architectures, scalability enablers,
tool evaluations, or integration of KDD with other technologies. Such papers must clearly
explain the requirements arising from the particular industry or government setting for which the
application is being developed and from the particular databases on which the application is
based. These papers must also identify how the emerging solution is using KDD technologies to
address these requirements, the deployment plan, and the evaluation methodology and metrics
for the emerging application. Pragmatic issues and considerations include important practical
and research considerations, approaches, and architectures that enable successful applications.
This category may include comparative evaluations of different KDD technologies for particular
application problems. Preferences will be given to papers whose insights may generalize to
other domains or problems. Product advertisements will not be accepted.

Specific review criteria included:

Value/Payoff: What are the measurable benefits of the deployed application, the value of the
newly discovered knowledge, or the generalizable insights from the emerging application?

Cost: What is the cost/effort of the reported project? (To develop and maintain the application or
to discover the new knowledge)

External Significance: Is there clear evidence that the application problem being addressed and
the KDD solution matters to an identified external set of users?

External Validity: Is the knowledge discovered/used by the application externally validated?
(This can be demonstrated by its use by a business, government, or profession; by publication in
a peer-reviewed domain journal, or other means)

Does the paper thoroughly describe the data sources and background knowledge used?

Does the paper thoroughly describe the selection, use, appropriateness and effectiveness of the
KDD technologies and/or data mining algorithms?

Does the paper describe the KDD process enabled by the application or used to discover
knowledge?

Novelty/Originality: Does the work apply KDD technology to a new problem? Does it develop
or apply a new type of KDD technology to an existing problem? Does it apply KDD technology
to achieve a better result than with previous technology?

Technical soundness: Does the paper show an accurate understanding of KDD research and
technology? Does it identify relevant past work? Does it appropriately match techniques to
problem characteristics?

Evaluation: Is the reported work carefully evaluated? Is it statistically sound? Are the results
compared to appropriate baselines? To other approaches and solutions? To previously reported
work? Are its claims supported?

Deployment/Use: Is there clear evidence that the application is deployed or on a path to
deployment, or that the discovered knowledge will be used?
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e  C(Clarity: Is the paper written clearly? Is it organized logically? Are there sufficient figures and
tables to illustrate its main points? Is it accessible to readers without specialized domain
knowledge? Is it accessible to readers from different technical specialties and application
domains?

e Does the paper contain insights or results that will generalize or apply to other domains or is it
specialized to a particular domain?

o  Will the paper be accessible to non-specialists in the particular domain?

Overall, the Program Committee reviewed 113 papers, representing an over 50% increase in
submissions as compared to 2011 which clearly indicates the increased interest in data mining across
Industry and Government. We accepted 30 papers, of which 8 describe deployed applications, 5
knowledge discoveries, and 17 emerging applications. The application areas cover a broad range,
including finance, security, internet, text mining, science, public health, retail, mobile computing,
and social networks, showing the many different fields to which KDD is being applied and adding

value.
We hope you find these papers interesting and look forward to continued improvements in the use of
KDD techniques to provide real value to industry and government.

Michael Zeller Hui Xiong

Zementis, Inc. Rutgers, the State University of New Jersey

KDD 2012 Industry & Government Track Program Chairs
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Gianluca Antonini, Abderrahim Labbi (IBM Research - Zurich), Juliana Sutanto (ETH Zurich)

Research Session B3: Spatial and Pattern Recognition

¢ Mining Discriminative Components with Low-Rank and Sparsity Constraints
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