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Papers Citations Authors
Libra  ~5M ~20M ~1M
MAS ~50M  ~350M ~20M
Bing ~125M ~1B ~40M

* Background
* Project Libra (2005 — 2008) Wei-Ying Ma, et al.
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* = Bing, Cortana (2015 -)

An Overview of Microsoft Academic Service (MAS) and
Applications

Arnab Sinha, Zhihong Shen, Yang Song, Hao Ma, Darrin Eide, Bo-june (Paul) Hsu,
Kuansan Wang
5 B Microsoft Research, Redmond, WA 98052, USA R
{arsinha, zhihosh, yangsong, haoma, darrine, paulhsu, kuansanw}@microsoft.com

ABSTRACT

In this paper we describe a new release of a Web scale entity graph
that serves as the backbone of Microsoft Academic Service (MAS),
a major production effort with a broadened scope (o the namesake
vertical search engine that has been publicly available since 2008 as
arescarch prototype. At the core of MAS is a helerogencous entity
graph comprised of six types of entities that model the scholarly ac-
tivities: ficld of study, author, institution, paper, venue, and event.
In addition to obtaining these entities from the publisher feeds as in
the previous effort, we in this version include data mining results
from the Web index and an in-house knowledge base from Bing,
a major commercial scarch engine. As a result of the Bing inte-
gration, the new MAS graph sees significant increase in size, with
fresh information streaming tomatically following their dis-
coveries by the scarch engine. In addition, the rich entity relations
included in the knowledge base provide additional signals to dis-
ambiguate and enrich the entitics within and beyond the academic
domain. The number of papers indexed by MAS, for instance, has
‘grown from low tens of millions to 83 million while maintaining an
above 95% accuracy based on test data sets derived from academic
activities at Microsoft Research. Based on the data set, we demon-
strate two scenarios in this work: a knowledge driven, highly inter-
active dialog that seamlessly combines reactive search and prosc

tive suggestion expericnce, and a proactive helerogencous entity
recommendation.

Keywords

Academic search; Recommender systems; Entity conflation

1. INTRODUCTION

Recent years have witnessed a paradigm shift in how the knowl
edge on the Web is made available to the users. The trend is highly
visible in the evolution of the Web search engine. The traditional
Web search outcomes often serve the users” need at best in a “hit-or-
miss” fashion [4, 7). A multi-year initiative in the industry, called
Bing Dialog in Microsoft [11] and Knowledge Vault in Google [5],
addresses this challenge by using statistical inferences to belter or-
ganize the Web information and support much richer forms of in-

Copyright is held by the Intemstional World Wide Web Conference Com
mittee (IW3C2). IW3C2 reserves the right to provide a hyperlink to the
author’s site f the Material s used in electronic media.
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teraction in recognizing and serving the user needs. In addition
to reactively retrieving information and answering questions, the
model proactively includes additional dialog acts, such as confir.
mation, disambiguation, refinement and digression. Coupled with
statistical user intent inferences, these acts significantly expedite
the process of serving users with the knowledge they need [14].
Our work aims a leveraging this model in addressing the informa-
tion needs in areas where the sheer amount of information available
through a multitude of channcls has exceeded the human capacity
in processing them. Although most search engines have provided

vanced operators for users o compose elaborated queries (o bet-
ter filter out unwanted materials, their arcane syntax has relegated
their usages 10 a negligible rate. A goal of the modem dialog ap-
proach to Web scarch is thercfore to utilize advanced techniques
o enable the search engines to communicate with users in natural
language. Because the dialog inferences inevitably require the sys-
tem to anticipate o predict the needs of the users, another emerg
ing trend in the search engine evolution is (o extend the prediction
behaviors into system initiated notifications. The growing preva
lence of mobile personal assistants serve as a4 natural vehicle (o
deliver proactive notifications, potentially preempting the needs of
user initiated search for information [10].

In this paper, we present two applications in the arca of academic
publications to demonstrate the potentials of the emerging search
paradigm. The first application, described in Section 3.1, illustrates
anatural | By lever
aging the relationships among the entities in the scademic domain,
the natural language processor is able to harvest the sytactic and
semantic cues for parsing and predicting user queries. The second
application, described in Section 3.2, demonstrates how a recom-
mendation system can take advantage of the relationships across
different types of entities to offer heterogencous suggestions. Not-
ing that the statistical techniques underlying these two applications
arc by no means perfect, we further decide to make the data used by
the two applications publicly available so that the community can
jointly attack the challenging unsolved problems. The data set is an
update to the corpus previously released for research purposes [2]
and will be described in details in Section 2. The two applications
also exemplify a commonly encountered scenario in which the re-
sults presented to the users should be properly ranked. The ranking
algorithms and the measurements for determining the ranking or-
der remain actively research topics. Given the in the count of
academic entiti d observable limitati f based
impact metrics, the problem of defining meaningful impact metrics
of academic entitics (¢.g. papers, authors, conferences) is gaining
substantial interest among the rescarchers [8, 3]. We hope this open
corpus can contribute not only to advance information technologies
for other innovative applications but also trigger a new horizon of

guage powered
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Journal of Machine Learning Research Homepage

jmir.org v

Journal of Machine Learning Research The Journal of Machine Learning Research
(JMLR) provides an international forum for the electronic and paper publication of high .

Proceedings
JMLR: Workshop and Conference
Proceedings ISSN: 1938-7228. ...

Papers
Machine Learning and Large Scale
Optimization (Jul 2006 - Oct 2006) ..

Jmlr Volume 14

Risk Bounds of Learning Processes for
Lévy ... 703-727, 2013. ..

Editorial Board
JMLR Editorial Board Editors-in-Chief
Kevin Murphy, Google Bernhard ...

Submissions

JMLR seeks previously unpublished
papers on machine learning that ...

Open Source Software
Machine Learning Open Source
Software To support the open ...

See results only from jmir.org

Machine Learning Journal

www._springer.com/computer/ai/journal/10994 ~

Machine Learning is an international forum for research on computational approaches to
learning. The journal publishes articles reporting substantive results on a ...

Machine Learning - Springer
link_springer.com/journal/10994

Machine Learning is an international forum for research on computational approaches to
learning. The journal publishes articles reporting substantive results on a ...

Machine Learning (journal) - Wikipedia, the free encyclopedia

en.wikipedia.org/wiki/Machine_Learning_(journal) ~
M. i 1 i i d_cciantific inurnal_nuhlichad cinca 108R8 _In 2001
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Machine Learning

Journal

Machine Learning is a peer-reviewed scientific
journal, published since 1986. In 2001, forty editors
and members of the editorial board of Machine
Learning resigned in order to found the Journal of
Machine Learning Research, saying that in th... +

en.wikipedia.org
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Daphne Koller Michael |. Jordan

Academic Advisor

Geoffrey Hinton Ray Kurzweil

Connection to Andrew Ng
Michael I. Jordan and Andrew Ng both wrote
Latent dirichlet allocation.

Michael I. Jordan's Home Page

www.cs.berkeley edu/~jordan v

Michael I. Jordan Pehong Chen Distinguished Professor Department of EECS
Department of Statistics University of California, Berkeley. Emails: EECS Address:
Publications - Yuchen Zhang - Martin Wainwright - Andre Wibisono - Ashia Wilson

Michael Jordan - Wikipedia, the free encyclopedia

en.wikipedia.org/wiki/Michael_Jordan v

Michael Jeffrey Jordan (born February 17, 1963), also known by his initials, MJ, is an

American former professional basketball player. He is also an entrepreneur, and ...
Early years - High school - College - Professional career - Olympic career

Images of michael i. jordan
bing.com/images

See more images of michael i. jordan

Michael I. Jordan - Wikipedia, the free encyclopedia
en.wikipedia.org/wiki/Michael_|._Jordan ~
Mich is an Ameri
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Sebastian Thrun Raj Reddy Stuart J. Russell Dan Boneh

Michael I. Jordan

Scientist

Michael Irwin Jordan is an American scientist,
Professor at the University of California, Berkeley
% and leading researcher in machine learning and
artificial intelligence. Jordan was born in
Ponchatoula, Louisiana, to a working-class fa... +

W Wikipedia

Born: Feb 25, 1956 (age 59) - Louisiana, United States, with Territories

Education: Arizona State University - University of California, San
Diego

Academic advisor: David Rumelhart

Written works: Probabilistic Grammars and Hierarchical Dirichlet
Processes - Hierarchical Dirichlet Processes - Latent dirichlet allocation

Timeline
1988: He was a professor at MIT from 1988-1998

1991: Adaptive mixtures of local experts written by Michael |. Jordan
was first published in 1991

2003: Latent dirichlet allocation written by Michael |. Jordan was first
published on March 01, 2003.
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Data Releases

* Microsoft Academic (2012) - https://datamarket.azure.com/dataset/mrc/microsoftacademic

e Azure Datamarket
 REST API

* Microsoft Academic Graph (2015) - http:/aka.ms/academicgraph

[
Increased coverage Papers Citations Authors

Azure blob storage Microsoft Academic ~40M  ~250M ~20M
No API (VEt!) Microsoft Academic Graph ~100M  ~700M ~25M
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Microsoft Academic Graph

The Microsoft Academic Graph is a heterogeneous graph containing scientific publication records,
citation relationships between those publications, as well as authors, institutions, journals and
conference "venues" and fields of study. This data is available as a set of zipped text files stored in
Microsoft Azure blob storage and available via HTTP. The file size is ~37GB.

We encourage researchers working with this data to apply for an Azure for Research Award. Details are
available on the Azure for Research award submission process at

http://azure4research.com. Please include the hashtag #academicgraph in your submission title for
easier tracking.

To download the data you need to first agree to the terms of use.

11 agree to abide by the terms of use for the Microsoft Academic Graph. | Get the datal

Please note: in order to emphasize one important technical challenge that is common in web-scale data
collection and aggregation, the data released here have undergone only rudimentary processing, for
example in areas of author and paper conflation/deduplication. This noisy yet realistic dataset

can provide additional avenues for research in the big data arena.

We kindly request that any published research that makes use of this data cites our data paper listed

below.

Publications http://aka.ms/academicgraph

« Arnab Sinha, Zhihong Shen, Yang Song, Hao Ma, Darrin Eide, and Kuansan Wang, An Overview of
Microsoft Academic Service (MAS) and Applications, WWW — World Wide Web Consortium (W3C),
18 May 2015.
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The Graph

The Microsoft Academic Graph is a
heterogeneous graph containing scientific
publication records, citation relationships
between publications, as well as authors,
institutions, journal and conference
"venues," and fields of study.
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The Data

This data is available as a set of zipped text
files stored in Microsoft Azure blob storage
and available via HTTP. The file size (zipped)
is ~37GB. The data provided for the
challenge may be access and downloaded
here.

Azure For Research

Rules Leaderboard

The Challenge

The goal of the Ranker Challenge is to
assess the query-independent importance
of scholarly articles, using data from the
Microsoft Academic Graph--a large
heterogeneous graph comprised of
publications, authors, venues,
organizations, and the fields of study.

We encourage researchers working with this data to apply for an Azure for Research Award. Details are
available on the Azure for Research award submission process at http://azure4research.com. Please
include the hashtag #academicgraph in your submission title for easier tracking.
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