Personal Identification and Collaborations: Knowledge Mediation and Extraction PICKME 2008

Table of contents

PrEIACE. c.eeee e e et e e e e aa e e e e e e e e e rararrraaeeeeeeennreens 3

Program/Organising COMIMITLEE .........ceviviiiiiiieiiiieeiiiienetee e 4

Keynote: Does Your Mobile Device Need to be Socially Aware? A Semantic
Web Perspective
OTA LASSIIA cvuinieninieieeieeeieterueieterneteeernceesnesesrnsassesnssessesasssssssassssnssnssssnssnssssnssnsnssnssnsnssnsnne 5

Finding Experts By Semantic Matching of User Profiles
Rajesh Thiagarajan, Geetha Manjunath, and Markus StUMPINET ....ccccverenreniiniienieneeerierencenererenens 7

Finding Experts on the Semantic Desktop
Gianluca Demartini and Claudia Ni€deIrée .....cciuciiieiiuieiieiiieiieiiieeiieeeieeeeeeneecencencesenseesnsesassnnes 19

Requirements for expertise location systems in biomedical science and
the Semantic Web

Titus Schleyer, Heiko Spallek, Brian S. Butler, Sushmita Subramanian, Daniel Weiss,

M. Louisa Poythress, Phijarana Rattanathikum, and Gregory Mueller .......ccccceeeeiiueeiiecenrenennennnnens 31

Smushing RDF instances: are Alice and Bob the same open source
developer?
Lian Shi, Diego Berrueta, Sergio Ferndndez, Luis Polo, and Silvino Fernandez .........cccccceveveneneee 43

Topic Extraction from Scientific Literature for Competency
Management
Paul Buitelaar and Thomas EIZNET .......ccceuiieuiieeirinirieiriaerenireneenrensrensennsennseenesrnesrnesenssenssennss 55

The Hoonoh Ontology for describing Trust Relationships in Information
Seeking
Tom Heath and ENTICO MOTEA veveeveruuuuneeeereeerermnueseeeeeeeeermmmsssseeeeeeessssnsssssseesesssssssssssssseessssnnnns 67

ISWC 2008 1 Karlsruhe, Germany, October 27, 2008



Personal Identification and Collaborations: Knowledge Mediation and Extraction PICKME 2008

ISWC 2008 2 Karlsruhe, Germany, October 27, 2008



Personal Identification and Collaborations: Knowledge Mediation and Extraction PICKME 2008

Preface

The Semantic Web, Social Networks and other emerging technology streams promise to
enable finding experts more efficiently on a Web scale across boundaries. To leverage
synergies among these streams, the ExpertFinder Initiative! started in 2006 with the aim
of devising vocabularies, rule extensions (for e.g. FOAF and SIOC) and best practices to
annotate and extract expertise-relevant information from personal and organizational web
pages, blogs, wikis, conferences, publication indexes, etc. Following two previous workshops
- EFW2 and FEWS3 - we solicit new research contributions from the Semantic Web
community towards the tasks of formally representing and reusing knowledge of skills and
collaborations on the Web and consequently finding people according to their expertise.
The goal of PICKME2008 is to discuss:
o the feasibility of a Web-scale infrastructure for the creation, publication and use of
semantic descriptions of experts and their collaborations on the Web,
e concrete application scenarios such as group management, disaster response,
recruitment, team building, problem solving and on-the-fly consultation4,
e enabling technologies such as annotation, knowledge extraction, ontology engineering,
reasoning, ontology mediation, social network and interaction analysis.

PICKME2008 welcomes all research contributions that address one or more of the following
topics:

e Specification of vocabularies and reuse of existing standards/taxonomies to describe
experts to capture knowledge about people, their expertise and collaborations with other
people,

o Extraction of descriptions of persons and collaborations from loosely structured data
(e.g. Web pages) and databases,

e Use of microformat to express and extract knowledge about persons and collaborations,

o International and cross-organizational heterogeneity issues in personal descriptions,

e Algorithms for expert & expertise finding and recommendation (e.g. mining of social
networks),

o Expressivity extensions (in logics, rules) to support expertise extraction from knowledge
about collaborations,

e Tools for the intuitive creation and maintenance of personal and organizational
descriptions and associated rules,

e Web infrastructures for the publication and sharing of personal and organizational
descriptions (storage, access, querying, rule execution, coordination, communication),

o Extension of collaborative tools, e.g. blogs and wikis, to capture knowledge about
persons and collaborations,

e Security, trust and privacy aspects of expert & expertise finding, and

e Deployment of these areas in business scenarios and requirements for the industrial
uptake of these applications.

The workshop organising committee thanks the ISWC2008 organisers who helped us
tremendously by caring about most of the logistics and overall technical issues. We are
grateful to our keynote speaker Dr. Ora Lassila and to the members of the program
committee who completed the paper reviews in a short turnaround time.

Enjoy PICKME2008!

Your Organising Committee

! http://expertfinder.info/

2 http://expertfinder.info/efw2007

® http://expertfinder.info/fews2007

* Such use cases can be found at: http://wiki.foaf-project.org/ExpertFinderUseCases
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Keynote

,Does Your Mobile Device Need to be Socially Aware? A
Semantic Web Perspective” - Ora Lassila

Abstract

Personal Information Management (PIM) has evolved from simple maintenance of user-
created data to access and management of data relevant and related to the user and the user's
social network. Users also typically have multiple systems/devices they use for maintaining
(and communicating with) their social network. In this talk I will discuss the need for
pervasive awareness of the user's social context. Semantic Web technologies offer
possibilities for a rich representation of social networks, in turn enabling new types of
applications and functionality.

Biography

Ora Lassila is a Research Fellow at the Nokia Research Center in Cambridge (Massachusetts,
USA). His research work focuses on the applications of Semantic Web technology to mobile
devices and personal information management. Lassila pioneered the Semantic Web vision
in the late 1990s, and has worked on many of the fundamental aspects of the
technology. He holds a Ph.D. from Helsinki University of Technology."
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Finding Experts By Semantic Matching of User Profiles
Rajesh Thiagarajan', Geetha Manjunath?, and Markus Stumptner!

! Advanced Computing Research Centre, University of South Australia
{cisrkt,mst}@cs.unisa.edu.au
2 Hewlett-Packard Laboratories, India
geetha.manjunath@hp.com

Abstract. Extracting interest profiles of users based on their personal documents
is one of the key topics of IR research. However, when these extracted profiles
are used in expert finding applications, only naive text-matching techniques are
used to rank experts for a given requirement. In this paper, we address this gap and
describe multiple techniques to match user profiles for better ranking of experts.
We propose new metrics for computing semantic similarity of user profiles using
spreading activation networks derived from ontologies. Our pilot evaluation shows
that matching algorithms based on bipartite graphs over semantic user profiles
provide the best results. We show that using these techniques, we can find an
expert more accurately than other approaches, in particular within the top ranked
results. In applications where a group of candidate users need to be short-listed
(say, for a job interview), we get very good precision and recall as well.

1 Introduction

The problem of finding experts on a given set of topics is important for many lines of
business e.g., consulting, recruitment, e-business. In these applications, one common way
to model a user is with a user profile which is a set of topics with weights determining
his level of interest. When used for personalization, these user profiles matched with a
retrieved document (may be a search result) for checking its relevance to him. A similar
matching technique can be used for expert finding as well - wherein we first formulate
the requirement (query) as an expected profile of the expert who is sought after. Expert
finding is then carried out by matching the query profile with the available/extracted
expert user profiles.

In the above context, automatic extraction of topics of expertise (interest) of a person
based on the documents authored (accessed) by the person through information extraction
techniques is well known. However, when these extracted profiles are used for expert
finding, the profile matching is often carried out by applying traditional content matching
techniques which miss most potential candidates if the query is only an approximate
description of the expert (as is usually the case). In this paper, we propose and evaluate
multiple approaches for semantic matching of user profiles to enable better expert-finding
in such cases.

Let us briefly look at the challenges in comparing user profiles. User profiles are
generally represented in the bag-of-words (BOW) format - a set of weighted terms that
describe the interest or the expertise of a user. The most commonly used content match-
ing technique is cosine similarity - cosine between the BOW vector representing the user
profile and that of the document to match. Although this simple matching technique suf-
fices in a number of content matching applications, it is well known that considering just
the words leads to problems due to lack of semantics in the representation. Problems due
to polysemy (terms such as apple, jaguar having two different meanings) and synonymy
(two words meaning almost the same thing such as glad and happy) can be solved if
profiles are described using semantic concepts instead of words. Once again simple
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matching techniques can be used on these bags-of-concepts (BOC). However, these ap-
proaches fail to determine the right matches when there is no direct overlap/intersection
in the concepts. For example, do two users with Yahoo and Google in their respective
profiles have nothing in common? There does seem to be an intersection in these users’
interests for Web-based IT companies or web search tools! Such overlaps are missed as
current approaches work under the assumption that the profile representations (BOW)
contain all the information about the user. As a result, relationships that are not explicit
in the representations are usually ignored. Furthermore, these mechanisms cannot handle
user profiles that are at different levels of granularity or abstractions (e.g., jazz and music)
as the implicit relationship between the concepts is ignored.

In this paper, we solve the above issues in user profile matching through effective
use of ontologies. We define the notion of semantic similarity between two user profiles
to consider inherent relationships between concepts/words appearing in their respective
BOW representation. We use the process of spreading to include additional related terms
to a user profile by referring to an ontology (Wordnet or Wikipedia) and experiment
with multiple techniques to enable better profile matching. We propose simple metrics
for computing similarity between two user profiles with ontology-based Spreading
Activation Networks (SAN). We evaluate multiple mechanisms for extending user
profiles (set and graph based spreading) and semantic matching (set intersection and
bipartite graphs) of profiles. We show the effectiveness of our user profile matching
techniques for accuracy in expert-ranking as well as candidate selection. From a given
set of user profiles, our bipartite-graph based algorithms can accurately spot an expert
just within its top three ranks. In applications where a group of candidate users need to
be found (for a job interview), we get very good precision and recall as well.

The organization of the rest of this document is as follows. We describe different
related research efforts for profile building and ontology-based semantic matching tech-
niques in section 2 followed by a brief section giving some background and definitions
needed to understand our solution. An overview of the our spreading process is presented
in Section 4. We present our new similarity measures in Section 5. We describe our
evaluation procedure for expert finding in Section 6 and share our improved results. We
summarize our contributions and state possible future work in Section 7.

2 Related Work

Determining interest profiles of users based on their personal documents is an important
research topic in information extraction and a number of techniques to achieve this have
been proposed. Expert finding techniques that combine multiple sources of expertise
evidence such as academic papers and social citation network have also bee proposed [1].
User profiles have been extracted using multiple types of corpora - utilizing knowledge
about the expert in Wikipedia [2], analysing the expert’s documents [3—5], and analysing
openly accessible research contributions of the expert [6]. Use of Wikipedia corpus to
generate semantic user profiles [7] have been seen. Pre-processing the profile terms by
mapping terms to such ontology concepts prior to computing cosine similarity has been
shown to yield better matching [3]. A number of traditional similarity measurement
techniques such as the cosine similarity measure or term vector similarity [8, 9], Dice’s
coefficient [10] and Jaccard’s index [11] are used in profile matching. For example,
Jaccard’s index is used in [2] to match expert profiles constructed using Wikipedia
knowledge.This approach will not determine a semantic inexact match when there is no
direct overlap in the concepts in the two user profiles. Use of knowledge obtained from
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an ontology,in our solution, enables similarity checks when there are no direct overlaps
between user profiles and, therefore, result in more accurate similarity measurements.

The problem of automated routing of conference papers to their reviewers is a
somewhat related problem to that of expert finding. Most of the current approaches to
that problem use a group of papers authored by reviewers to determine their user profile
and perform routine content matching (similar to personalization) to determine whether
a paper is fit to be reviewed by that user [12]. The expert finding task introduced by
TREC 2005 [13] requires one to provide a ranked list of the candidate experts based on
the web data provided. Our attempt is to handle the problem of choosing the best expert
given a description of a hypothetical expert (set of topics with weights) and a set of user
profiles of candidate experts.

Use of ontologies to derive new concepts that are likely to be of interest to the user
through semantic spreading activation networks has been studied as well [14—-17, 5]. Pre-
vious studies have shown that the spreading process improves accuracy and overcomes
the challenges caused by inherent relationships and Polysemy in word sense disam-
biguation process [15, 16] and ontology mapping [17]. We use this spreading process to
facilitate the semantic similarity computation. We build on the spreading process used
in [5] to learn user preferences in order to drive a personalized multimedia search. The
learning process utilizes ontologies as a means to comprehend user interests (in BOW
format) and establishes the need to consider related concepts to improve search quality.
While the results in [5] suggest that personalized search is of better quality in comparison
to normal search, they do not show whether the consideration of related terms contributes
to these improvements. On the other hand, we show that our spreading process indeed
improves the accuracy of our new similarity measures and in the particular context of
user profile matching.

A number of approaches have already been proposed to determine the similarity
between two ontology concepts (or words). These determine similarity by: measuring
the path distance between them [18], evaluating shared information between them [19],
recursively matching sub-graphs [20], combining information from various sources [21],
analysing structure of the ontology [22], and combining content analysis and web
search [23]. A few other measures are evaluated in [24]. While all these approaches
are only able to determine closeness between two concepts (or words), we compute
similarity between two weighted sets of concepts (or words). One of our algorithms use
the simple path measure described in [18] over a bipartite graph to determine such a set
intersection.

We now compare with other works that use SAN based IR techniques. One of our
similarity measures is similar to the one discussed in [25] but differs in the treatment of
the results of the activation process. While the previous work utilizes the results of the
activation to rank documents with respect to a query, our work maps an aggregate of the
activation results to a similarity value. Knowledge from an ontology is used to extend
the BOW with terms that share important relationships with original terms to improve
document retrieval is presented in [4]. Our work on set spreading is somewhat similar
to this but we further explore the notion of computing similarity by optimal concept
matching in bipartite graphs and using SAN.

3 Background

In this section, we formally define and explain some terms used in the rest of the
document.
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We issued the same query (i.e., “ontology engineering”) on the two datasets
in order to compare the results. Dirk and Claudia have the same interest for
ontologies but the Dirk desktop contains less data than Claudia’s. Table 2 shows
the top 5 results on the two datasets. We can see that the results are similar
as Dirk and Claudia also share some publications on their desktops. While all
the top 5 retrieved people have been working on the topic, the ranking might be
improved. For example, the candidate “Dirk Wenke” has less experience than
“Nicola Guarino” or “Rudi Studer” on the topic. The explanation of this result
is that only local evidence of expertise is used. The quality might be improved
by looking at evidence on the web (e.g., DBLP® pages).

Dirk Claudia
Steffen Staab Steffen Staab
York Sure |Riichiro Mizoguchi
Rudi Studer Dirk Wenke
Dirk Wenke York Sure
Nicola Guarino Rudi Studer

U W N —

Table 2. Top 5 results for the query “ontology engineering”.

On Dirk’s data we issues the query “pagerank” meaning the famous link
based algorithm proposed by Brin and Page in [7]. The top 5 results are pre-
sented in Table 3. We can see, again, that all the retrieved candidates have some
experience on the topic, but the ordering is not good enough. The authors of
the algorithm are placed fourth and fifth while they should be at the top of the
list. The first three retrieved candidates have been working on the P2P version
of the algorithm.

Dirk Claudia Claudia
pagerank ranking in information retrieval| document search
1|Karthikeyan Sankaralingam Sergey Brin Jon Kleinberg
2| Simha Sethumadhavan Karl Aberer Karl Aberer
3 James C. Browne Lawrence Page Eli Upfal
4 Sergey Brin Jon Kleinberg Sergey Brin
5 Lawrence Page Eli Upfal Monika Henzinger

Table 3. Top 5 results for the query “pagerank” on Dirk’s desktop. Top 5 results
for the queries “ranking in information retrieval” and “document search” on Claudia’s
desktop.

The query “religion” on Dirk’s desktop, as expected, returned no results.
This can be explained because there is no evidence of expertise on such topic in
this dataset.

8 http://www.informatik.uni-trier.de/~ley/db/





