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“Topic—sensitive expert finding and profiling for I-Scover” (¥:k)

Ruiyu Fang, Lu Fang, Qingliang Miao, Yao Meng (Fujitsu R & D Center in Beijing)

+ Exploring I-Scover Data

I-Scover, officially known as IEICE Knowledge
Discovery, is an academic search engine. I-Scover
provides information about publications, authors, and
keywords, these data is organized as linked data by a
uniform schema. Although linkage characteristic of
linked data has already brought convenience for
bibliographic information discovery through exploratory
search™V. We believe more interesting functions can be
explored based on linked data to satisfy user’s demands.

In this paper, we assume that users shall hold
requirements to find out experts within specific research

" Expert Finding

fields. Additionally, they would like to acquire more
information about experts besides current I-Scover
data. To address above issues, we propose an expert
finding and profiling tools as illustrated in Fig. 1 Expert
finding focuses on identifying persons with relevant
expertise or experience for the given technical keyword.
We adopt a topic-sensitive ranking approach that uses I-
Scover data:entities and relationships among entities
(e. g. authors, publications, keywords and heterogene-
ous relationships between authors and authors, authors
and publications, publications and keywords) to rank
authors. And expert profiling aims at integrating I-

B RFOCET

Expert Finding s to rank authors in I-Scover over

various topics that these authors are involved in.Given a

keyword as a query, we will find out the leading authors from different domains who have mentioned this keyword

in one of their publications for you

Fig. 1 Main page of expert finding and profiling tools (http://59.108.112.7/Challenge/

ExpertFindingProfiling.jsp)
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Fig. 2 Topic-sensitive expert finding (top 3 experts)
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Left region is a topic

navigation, selecting the topic “74 74 7)Y =y AL F 7 4 ATHEHRY AT L
leads to ranking experts related to this topic.

Scover data with relevant data extracted from the web
to build comprehensive pictures of authors, we use web
information extraction methods to complement authors’
attributes, e. g. homepages, experiences and awards.
User study results show our expert finding and profiling
tools are helpful for academic search.

Section 2 describes our expert finding system and
includes some use cases, section 3 describes how we do
expert profiling for authors in I-Scover and presents
screenshots for illustration. In Section 4, we summarize
our system and give future works.

+ Expert Finding : Find Top Experts in I-Scover

On I-Scover website, we assume that a user with a
specific demand to find the most authoritative authors or
experts within certain domains, and authoritative
authors refer to those who have scholarly influences in
their research fields. And we call this demand expert
finding, which is also important for academic search and
mining. In our expert finding system, a search query can
be the “technical keyword” entity in I-Scover?, but
different from what I-Scover retrieves"”, we merely
focus on finding out and ranking authoritative authors
related to the given keyword. We first find out all the
authors who have mentioned the keyword in one of their
publications, and then we do ranking based on several
influence indexes. Notice that many technologies,
specified by the query keywords, may be used in

different research fields, e. g. “SVM” technology can

I-Scover M L7:Mf%e, 77V 75— a »iZonT

iy =
S

relate to various research fields such as “Hj{% ,”
and “IF #". In addition, an expert always dabbled in
various research fields simultaneously or at different
time period. Due to this fact, our searching result should
also be research fields or topics related.

In a word, Expert finding finds out the leading authors
over different research fields with given query keyword,
and authors are ranked separately with respect to
different topics as well. Fig. 2 shows a screen of the
search results when we want to find experts who used
“I-Scover” in their research fields. The retrieve experts
are categorized into several topics concerning their
related research fields. For topic definition, we pre-
defined 89 topic categories according to IEICE 2013

M We sim-

general conference’s publication taxonomy
ply display top three authors for each index.

According to our experiences, we usually concern the
scholarly life, paper number and co—authors and other
indexes to rank an expert. We define five indicators
(indexes) to reflect the authorities of authors as follows,
and by manipulating the weights of these indicators with
our own criteria, we get different ranking results. E. g.,
by setting Longevity's weight to 1, article number’
weight to 2 and others’ to zero. We get a ranking list
considering only the academic life and publications of
authors, and value the article number index twice more
important than his academic life, as Fig. 3 reveals.

(1)  http://www.ieice.org/jpn/event/program/2012G/Settings/html/
info/group.html#iss

1115



Expert Finding

I-Scover

Longevity Diversity Article Number

1 v o v |2 v o

Longevity: Reflects the length of one author's academic life

Diversity: Calculated by the entropy of this author's topic distribution

Sociability: Defined based on how many co-authors an expert has

Article number: The number of all publications by an expert

TOPIC : 54 74 Y TYS =Y REFT 4 RIS AT

Authority Score First Author

v lo v lo

Authority Score: Denote authority score of authors, calculated using link analysis method

Article number (in first author): The number of all publications by an expertin first author.

Experts
HTakayaVAl«lAZATO SEEAE
WM s_cover page
HUSH gt
1S-cover page
EEXA AXSH FLAFH
1S-cover page

Score Rank

187.92 1

Fig. 3 Expert ranking with weight regulation

Longevity : Longevity reflects the length of one
author’s academic life. We consider the year when one
author published his/her first paper as the beginning
year of his academic life and the last paper as the end
year.

Sociability : basically defined based on how many co-
authors an expert has.

Diversity : Generally, an expert's research may in-
clude several different research fields. Diversity is
defined to quantitatively reflect the degree, and is then
calculated by the entropy of this distribution.

Article number : the number of all publications by an
expert.

Authority Score : denote authority score of authors,
similar to PageRank score on webpages, and is
calculated based on link analysis on I-Scover data
network like Nie proposed in .

Article number (in first author) :the number of all
publications by an expert in first author.

+ Expert Profiling : Integrating I-Scover Data with
Web Data

Detailed information about a person is widely distrib-
uted on the web, in the forms of semi-structured and
unstructured data. Person information may come from
various types of website sources like homepages (e.g.
working place homepages, organization homepages and
personal homepages), news releases (e.g. news about
his research achievements and projects) and third-party
scholarly websites (like research-map, kanken and so

1116

on). In current version of I-Scover, a small fraction of
information about an author is covered relative to his
detailed information on the web, the I-Scover author
entity only holds metadata which represent academic
facets, like author name, publication and affiliation, a
lack of information that reflects more details of other
aspects of authors makes deep understanding of them
impossible. However, according to our preliminary
experiment results, about 42.77% authors in I-Scover
have external homepages, and utilizing these informa-
tion will enormously complement I-Scover author data.
To this end, we propose our expert profiling tools, which
integrates I-Scover data with external data extracted
from the web to build a comprehensive picture of an
author.

In practice, we use web information extraction
method to acquire complementary information for
authors in I-Scover, such as portrait, homepage,
affiliation, experience and award. Firstly, we collect
necessary attributes like authors’ names and affiliations
from I-Scover to locate and gather relevant webpages

2 and I-Scover information

via global search engines
can also play an important role in webpage disambigua-
tion, like we use author’s affiliation to disambiguate those
same name homepages, and then more fine-grained
attributes are extracted using information extraction
methods.

By this way, we finally generate profile for every

(F2)  http://search.yahoo.co.jp
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Expert Profiling

TR
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Award

==
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Fig. 4 Expert profiling page
his homepages.
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Fig. 5 Topic area of expert profiling page, which reveals that “EfR@E S X 7
L is his major research area during 2000 to 2013, and his last research
interestis “SA 74TV T REFT T4 ABFER AT L

author in I-Scover, and by clicking author’s name in Fig.
2, 3, we can view his homepages, research area,
experiences and award information, etc., like Fig.4
presents. Among them, Research areas, experiences
and awards are extracted from his homepages, and
homepages are identified using classification methods
like™ illustrated. Keywords region displays keywords
used in his publications with word frequency considered.

Topic area (in Fig.5) are generated using topic
identification for publications. Topic area displays the

I-Scover ZfEJH L 72158, 77V 47— a »izonT

temporal trend of his research interests and leads to full
knowledge of which research interest (research area)
he was focusing on at different times.

+ Conclusion and Future Works

In this paper, we describe the achievements that I-
Scover already made using linked data, and more than
this, to promote the system usability and meet user’'s
demands of knowledge discovery and mining on I-
Scover data, we propose our expert finding and profiling
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tools. We adopt data mining methods on I-Scover data
and analyze author impacts in each research area, which
1s helpful for users to know the leading experts in target
research fields, and also, we acquire complementary
information from word wide web to build I-Scover
authors’ profiles. We believe our tools will bring
convenience and practicability for I-Scover.

As future work, we will extract complementary
information for entities like events and organizations in
I-Scover, more than just authors. And events in I-
Scover can also be ranked with their impacts on different
research areas considered.
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