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Summary

With this paper we will present the approach oflyiag research competencies across European @esintr
as performed within the EC funded SSA project 1Sari/ We will therefore briefly introduce the forina
used for representing the involved entities and tietationships before providing a thorough insigtto the
repository by describing the process of data cttlac data integration and data cleaning. Basedhen
knowledge about the data in the repository we eillain the IST World analytics by showing somesiint
esting examples. Finally, related activities wi# vestigated and a conclusion will be drawn frijra
results and lessons learned. The IST World pondltaols are available online (http://www.ist-waddy/)
and utilized by a growing user community.

1 Introduction and Background

Many European countries collect and store theeagsh data in national repositories. The infor-
mation is often spread across several regionsaatitms, and stored with proprietary encoding
and structure. To find relevant information and geditional value out of multiple collections
spread over several individual sources is difficAltlack of information about European RTD
competencies has been identified particularly | ew Member States (NMS) and Acceding
and Candidate Countries (ACC) of the European U(id#) where competencies are not system-
atically gathered or are not sufficiently known. &gonsequence, consortia for research projects
have mainly been built from partners that haveaalyebeen active in previous projects while the
innovative potential in new, small to medium-sizederprises (SMEs) and even new branches of
existing larger corporations was often neglecteg.nBerging information from heterogeneous
sources into one integrated repository, IST Worlavjgles a platform to discover and investigate
the highly valuable knowledge about European RTihmetencies, in IST. The heterogeneous
sources include data bases filled by hand througinvledgeable innovation and RTD agencies in
several NMS and ACC. They also include web-basddrnmation resources provided by the
European Commission and by a commercial searcmenBiy offering tools to identify compe-
tencies on the one hand and means to add compedemcithe other hand, the portal supplies a
new and dynamic environment for collaboration, wvaton and networking. The portal attracts
its users with highly innovative analytics and wabeations, online and in real time. The IST
World portal was built within the IST World projetitat started in April 2005 with a duration of
32 months. This paper will present available rasaitthe end of the project in November 2007.



The public portal (http://www.ist-world.org/) integes information about actors such as organisa-
tions and experts on a local, national and Eurogdeaal and shows the context of their co-
operation in joint projects and publications.

2 CERIF Setup for IST World

The IST World project aimed at setting up an infation portal with innovative functionalities to
promote RTD competencies in the area of Informa8ogiety Technologies (IST), in NMSs and
ACCs (Erbach et. al. 2005, Jorg et. al. 2006). I3 World portal architecture is based on the
CERIF 2004 format. The competencies according to ISTIdVdefinition are basically repre-
sented by the core CERIF entities organisationsqrerproject, publication, their associated at-
tributes, and the relationships between them. Btef the attributes employed is given in table
1. A presentation of the attributes and the reteliips between the entities is considered useful
for understanding the repository structure and thasanalytic tools built on top of it.

Table 1: CERIF entities and employed attributesSh World

Per son OrgUnit Proj ect Publication
ID ID ID ID
URI URI URI URI
Family Names Acronym Title* Title*
First Names Type Abstract* Type
Other Names Name* Keywords* Publication Date
Sex Research Activity* Start Date Reference
Academic Title Expertise and Skills* End Date Reference Type

Research Interest* Keywords* Funding Programme
Expertise and Skills* Country
Keywords* Contact
Language
Nationality
Contact

The four entities are linked with each other iratieinship entities by their IDs. Timestamps allow

for a representation of multiple roles in any saomposition within a relationship entity:

! CERIF:CommonEuropearResearch nformationFormat (http://www.eurocris.org/).
* CERIF allows for multilingual descriptions.

The CERIF datamodel originates back to the eigl{Asserson et. al. 2002). It supports a data-tengw

on the entities involved in the scientific procemsd the relationships between them (Jeffery eRGi2,

Erbach 2006). The latest release of the CERIF ifumiebeen extended towards a full representafion o

publications and matured with capturing the sencardf relationships (Jorg et. al. 2008).




Person Relationships: Person_Person, Person_OrgUnit, Person_Publicati

OrgUnit Relationships:  OrgUnit_OrgUnit, OrgUnit_Publication

Project Relationships: Project_Project, Project_OrgUnit, Project_Per$troject_Publication
Publication Relationship: Publication_Classification

3 IST World Repository

The IST World repository integrates research infaion from more than 15 European countries
in English and many national languages. It cont&iR5 and FP6 projects and involved organisa-
tions and experts from CORDIS (Thévignot 2000). iiddally, it captures information about
national publications, projects, and involved expemnd organisations in English and national
languages from the following countries: Bulgarize€h Republic, Estonia, Cyprus, Hungary,
Latvia, Lithuania, Malta, Poland, Romania, RusS§larbia, Slovakia, Slovenia, and Turkey. At
the end of the project the repository containedut86.000 organisation records, 41.800 project
records, 60.000 (not cleaned) person records, 200dnot cleaned) publication records.

3.1 Data Collection

The data have been collected from different sour@esrawled from public websites, (ii) col-
lected manually without the availability of a nai# CRIS, (iii) collected from structured or
CERIF-based national CRISs, (iv) provided by théljpu(community). Except for the CERIF-
based data, the collected sets had different Idbeltheir attributes and for the relationships be-
tween their entities. The list of the involved d&demats indicates the heterogeneous character of
the datasefs

» Data crawled from the Web; from CERIF-based CRi&sn public CRISs
» CERIF-based databases (MSSQL Server; MS AcceRpRE database
MSWord documents; MSExcel documents

* Raw Text files; HTML files; XML files

Once collected, the available data have been eattaand mapped into the CERIF XML format
to allow for a valid import. For validation, eachMX file was run against pre-defined CERIF
XML Schemas. Single schemas were available forfdlie entities organisation, person, project
and publication. After successful validation, edeltaset has been imported individually.

2 CRIS: CurrentResearch nformationSystem
® The whole range of data formats has been docunhevite deliverable D3.2 Base set of Data.
(Grabczewski and Jorg 2005).



3.2 Data Integration

To enable the analysis of RTD competencies not witlyin single sets but at European level, all
datasets in the IST World repository have beergmated into one. Within this integrated dataset
all records kept their unique IDs and the referetacéheir origin. The merging of the datasets
resulted in many duplicate records, due to an apeof records across the datasets. It turned out,
that the duplicates did not only result from thergimey of datasets, but many duplicates had al-
ready existed within those single datasets befbhe. most obvious duplicates within the inte-
grated IST World repository were identified for anjsations and persons, a non significant num-
ber of duplicates were found for projects, the mattion duplicates have been ignored.

The formation of the duplicate records in the M¥®rld repository is understood. The
occurrence of duplicate records in big data cdbestis a known problem (Winkler 2006). The
same holds for duplicate records across data tiolfecthat have to be merged, and where a link-
age between the duplicates is required. A formatdption of the problem space at hand will
allow for a better understanding of the problem fmmdhe method that has been applied in reduc-
ing the duplicate entries within the IST World rejtory. An empirical evaluation of the method
in one of the single datasets will allow for arnirastion of the integration success.

3.2.1 Formal Problem Definition

Record linkage is the means of combining infornmrafimm a variety of computerized files. It is
also referred to as data cleaning or duplicatectiete The most basic application is identifying
duplicates within a dataset or identifying duplesafcross two datasets. If a single large dataset i
considered, then the record linkage or matchingegntares may be intended to identify duplicates
(Winkler 2006).

Formal Problem Description according to Winkler:
PROBLEM: duplicate detection in record set A
GIVEN: a set of records in A

CLASSIFY: every pair (a,b)] A x A
into M set of true matches or U set of true nmatiches.

According to Winkler, search for redundant recasdasually performed in two steps. In the first
step €alled blocking) different heuristics are used to identify potehtiedundant pairs. In the
second stepc@lled matching) the goal is to decide on every potential pairexfords whether
they represent the same real world entity. If Be,ttvo records within the set A are matched. The
idea is, to classify pairs of records (a,b) frore firoduct space A x A into M, the set of true
matches, or U, the set of true non matches.

3.2.2 IST World Problem Definition

In order to get a basic idea about the integraiffitulties and a possible solution in the scope o
IST World, we investigated the typical duplicatesl dheir inherent problem patterns within the
individual IST World datasets by random samplese Shmples showed that the most obvious
duplicates were among the organisation recordsléntie CORDIS FP5 and FP6 dataset and



across the CORDIS FP5 and FP6 dataset. Not so thaplicate organisations were found within
the national datasets. A lot of duplicate persmomds have been identified across all datasets, no
duplicate records were found within the projectadats, and only some duplicate project records
across the datasets, the publications have not eemmined. As a consequence of the sample
investigation, and by taking into account the scopthe IST World project, we decided to leave
the project records, ignore the publication recpfidgl a solution for the person records later, and
first concentrate on cleaning the duplicate orgstios records (Ferlez and J6rg 2007). The prob-
lem definition at hand therefore only refers toamigational records.

Most of the detected duplicate organisation regdrad slightly different names caused
by additional special characters or character nwatibns. The most important patterns of differ-
ences between the duplicate organisation records agfollows (in descending order of impor-
tance):

» Capitalization, Lowercase Letters

* Blanks, extra Spaces

* Hyphens

* Quotes

» Coma in Different Places

* Article in Name

* Full stop in Name

* Incomplete Names

* English Translation

» Word Order

» Language Specific Characters (encoding Jorgadstd Jorg)

* Special Characters (wrong encoding of ‘&’ and ‘?’

* Mixture of Organisation Names and Department Name

« Differences in Addresses

The knowledge about the patterns of difference®fganisation records in the IST World reposi-
tory was used for the adjustment of the integrati@thanisms; first for the blocking and finally
for the matching of the duplicate organisation rdso

3.2.3 IST World Data Integration Approach

A five step approach has been setup to tacklentiegiation task within the IST World repository.
We describe it by following the notation introdudedhe Problem Definition, and as depicted in
Figure 1.

Blocking: the magnitude of the problem space of considealhgotential pairs (a,b)]
A x A for duplicates is effectively reduced bylftdxt indexing and querying (Zobel et. al. 1998).
The applied technique was found most suitable doords with correct spelling in at least one of
the common words of their names. The blocking pilace based on the full text search over
names found those duplicate candidate recordsimetpository that were most probable towards
all the records in the repository, based on thaimes. A query fodozef Stefan Institutgave the
following results (only the first ten results areegented here: (L)OZEF STEFAN INSTITUTE(2)



ENVIRONMENTAL SCIENCES / JOZEF STEFAN INSTITUTE3) TECHNOLOGY TRANSFER OFFICE/ JOZEF
STEFAN INSTITUTE, (4) INSTITUT "JOZEF STEFAN", (5) STEFAN BATORY FOUNDATN, (6) STEFAN
TISCHER LANDSCHAFTSARCHITEKT,(7) INSTITUT JOSEF STEFAN(8) UNIVERSITY OF PAVOL JOZEF

SAFARIK, (9) FORESTRY FACULTY, UNIVERSITY STEFAN CEL MARE SUCEAY, (10) INSTITUTE OF
MICROBIOLOGY OF THE GERMAN ARMED FORCES (BUNDESWEHRISTITUTE OF MICROBIOLOGY)

records in A Blocked Records in A x A Blocked Records in A x A with comparison Features

3. active learning

—) —

1. blocking 2. feature generation

Blocked Records in A x A with comparison Features

Al records have M (red) and U (green) class labels Blocked Records in A x A with comparison|/FReatures

Some records have M (red) and U (green)

Automatic Classification Model

J 4. model ingduction

S
N
5. model applicationi>

Figure 1: IST World Data Integration Approach

Feature Generation: A function to map a potential pair (a,b) into afus@air compari-
son space vector was created, based on name atfomformation. To capture the different
aspects of similarities between the nhame and locatiformation of two records (a,b), four com-
parison approaches were developed.

First, we represented both, the name and theidocatrings with the vector of words
using the well known technique called bag of wdildswis 1998). This allowed us to capture the
similarity of two records including words like LTOGMBH or DOO. Next, we compared the
order of words and the order of characters witlecique called string kernels (Lodhi et. al.
2002) to cope with the mixed word order or inclusaf special characters. To cope with spelling
errors in words and with alternatives in word ordbée edit distance measure method (Leven-
shtein 1966) was used. To combine all the mentiamatoaches, the features of each approach
were normalized and combined into one feature vei#ecribing the similarity of a pair from the
different comparison aspects (Ferlez 2007).

Table 2: Bag of Words comparison vector of a pdinames:
"Jozef Stefan Institute” and "Institut Jozef Stéfan



Feature Word Jozef Stefan Institute Institut
Feature Weight 2 2 1 1

Table 3: String Kernel comparison vector of chaeaistin a pair of names:
"Jozef Stefan Institute" and "Institut Jozef St&fan

Kernd Parameters | n=11| n=10| n=9 n=8 n=71 n=6 n=H n=4 n=8 n=2

Feature Weight 0,005 | 0,009 | 0014 0023 0036 00$3 0077 0109 0,480,194

Active Learning: A machine learning method called Active Learnimgr(g et. al. 2002)
was used to support the manual creation of the ¥ @rsets of labelled pairs. To prepare the
training set of potential pairs for an automatesténg of the decision function, a set of potential
pairs was evaluated and labelled manually intcs#te M and U. The machine learning algorithm
was used to decide, which potential pairs to latith M and U. For this approach we exploited
the sampling behaviour of the active learning atbar to effectively fill the sets M and U with
labelled pairs based on the features generatedigtine Feature Generation. We selected the
Support Vector Machine algorithm (Vapnik 1995) s underlying learning algorithm to effec-
tively fill the sets M and U. The Support Vector éféne algorithm as the underlying Active
Learning algorithm results in an optimal samplirfgtiee list of pairs for maximal information
gain about the given classifier induction problesrifee same algorithm will be used for the induc-
tion of the decision function.

Classifier Induction: A machine learning algorithm was applied to auttica#ly con-
struct a decision rule to answer the classificatlefined in section 3.2.1. The traditional record
linkage problem can thus be solved by a standgrdrsised machine learning setting for learning
a binary classification model. The Support Vectadiine (SVM) two-class classification model
with linear kernel was used to generalize from itifermation in the labelled pairs to an auto-
mated classification mechanism into the sets M@n@he SVM was shown to work reasonably
well when the attributes of the examples includg bawords features (Brank et al 2003) and
other artificially constructed features like topgilcal features, PageRank (Brin 1998), and others.

Classifier Application: Finally, the induced classifier was applied to tndabelled
candidate pairs to automatically classify them sets M and U.

3.24 Evaluation of Results

The evaluation of the IST World Integration Apprbas performed by measuring the percentage
of the incorrectly classified pairs within the ramly selected subset sample of automatically
labelled candidate pairs within the CORDIS FP6 piggtions. The classifier goodness will be
further evaluated by observing the ROC curve (Speck 1989) on the hand labelled pairs. The
ROC curve is a graphical plot of the sensitivity (& - specificity) for a binary classifier system
as its discrimination threshold is varied. The gegehe curve rises, the better the classifier. The
goodness of a classifier can be summed by provitiagAUC (Area under ROC curve) scores of
the classifier on the sampled set of pairs. Thes AUC can be interpreted as the probability that
the classifier will correctly order a random paogitiand negative example. The closer this prob-
ability is to one, the better the classifier.

We have evaluated the IST World integration predes the cleaning of CORDIS FP6
organisations. When the integration process fimslve evaluated our model by randomly sam-



pling and by hand evaluating of 1000 organisatiecord pairs. The comparison of manual and
SVM assigned labels yielded in 30 correctly clasdipairs into the set M, 1 incorrectly classified
pair into set M, 35 incorrectly classified pairsoirset U and 934 correctly classified pairs intb se
U. Figure 2 displays the ROC curve of the classifie the evaluation sample. The model
achieved an AUC score of 0.96. The observed pmtisas 97%, the recall 46%.
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Figure 2: The ROC curve of the classifier on theRDIS FP6 evaluation sample.
The AUC of this curve is 0.96.

The evaluation showed that the applied IST Worlthdategration approach worked well for
solving the organisation duplicate detection in ohéhe datasets, hamely the CORDIS FP6 data-
set as contained in the IST World repository. Threthmd can therefore be used for large scale
data integration tasks. The supervised approadiitdted a semi automated identification of 4000
duplicate pairs, with a very high accuracy andasoaable recall.

4  IST World Analytic Tools and Examples

The analytic tools are the flagship component efI&T World portal. They perform in real time,

and exhibit a high level of complexity in their geaand application. They are highly innovative
and interact directly with the data in the IST Worépository. Methods for spectral data analysis
(Golub et. al. 1970), unsupervised clustering (@hoiflx and Mladenic 2005) and latent semantic
indexing combined with multidimensional scaling (foma et. al. 2005) were used for the visuali-
zations. The presentation of real usage exampliksi@monstrate their power. All examples are



based on the data as of the end of the project.I$hewWorld portal will continue beyond the
project. The queries can be repeated publicly,thadiiagrams can be created online by free reg-
istration with the portal at http://www.ist-worldg

4.1 Competence Diagram Analysis

IST World understands competence as the abiligetdorm a task. With reference to this defini-
tion, IST World competencies are represented byfdle entities organisation, person, project,
publication (in a broader sense), the relationshipsveen them, and their abilities to perform
tasks. The following usage scenario will be sugperfor understanding.

Usage Scenario (1): We want to investigate the thematic range andsgofthe SSA pro-
jects funded within the Sixth Framework Programieg) in IST to identify overlaps with
the IST World project.

A performed query for the IST SSA projects withiR@returned 200 results. Those results have
been visualized for further analysis as a Compet&iagram in figure 3.

The IST World competence dia-
gram represents those thematic
areas that are covered by the 200
projects from the result list
(HEALTH, LEGAL,

CHANGING, SEMANTIC,
ROADMAP, ...) as blue clouds.
The red dots are the 200 projects
behind these themes. Their posi-
tion is based on their thematic
assignments. Many of the pro- B
jects are positioned in the very ; <
centre and not properly assigned T

to topics, due to a rather large P
result space (figure 3). 4 ﬁ

We changed the result space by
selecting only the top 40% and
increased the topics to 30, as Figure 3: Competence diagram representing projbetiies
shown in figure 4. and projects associated to them
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Figure 5: Competence diagram listing the IST Waytdls
and highlighting the IST World thematic range

Figure 4: Allocation of the top
40% of the 200 projects within
a diagram of 30 topics.

Moving the mouse over the
diagram in IST World allows

for a detection of goals behind
the thematic areas (vertical
lists: DEMENTIA, PEOPLE,
MEDICAL, STANDARDS ..).
The goals represent the space
inside the small blue circle. The
coverage of the blue circle is
dynamic and can be enlarged or
reduced to one point. Moving
the mouse onto one particular
red dot reveals the project be-
hind, as in figure 5.

When pointing to a project in
figure 5, the thematic clouds
(representing the reduced result
space in figure 4) disappeatr,
and only the most relevant
topics assigned to the chosen
project in figure 5, show up
(PORTAL, INTERNET, NMS,
NCP). The vertical lists of
keywords assigned to particular
projects, like for the IST World
project in figure 5, (PORTAL,
TECHNIQUES,
COMPETENCIES,
PREDICTION,
IDENTIFICATION ...) indi-
cate the goals of that particular
project.

Each project in the diagram is linked with the fdtord in the IST World repository and allows
for further analysis. A thorough investigation bétthematic range and goals, and a comparison
towards IST World as required in the usage scerfajican therefore be completed successfully.



4.2 Collaboration Diagram Analysis

Collaboration links in IST World are establishedvieen the four entities organisation, person,
project, and publication. The IST World collabooatidiagrams are based on techniques devel-
oped within a system called Project Intelligenceofizlnik and Mladenic 2003). We continue
from the query performed in the previous scenario.

Usage Scenario (2): We want to investigate the collaboration betwedssn 200 FP6

IST SSA projects from the previous query, and $®&y many projects have joint
partners in their consortia, or (to put it diffetlgh how many organisations partici-
pated in more than one of these projects.

A Collaboration Diagram has been generated in éduand 6, for the investigation of collabora-
tions as requested in usage scenario (2).

Figure 6: Collaboration Diagram of all projects

The diagram in figure 6 represents the collabora-
tion between the 200 projects, based on participa-
tion of organisations in their consortia. The dia-
gram shows that some projects have a stronger
linkage.

NESSI-GRID -
Netveorked European

lsoftware and services
jinitiative-grid

NESSI-SOFT -
Q.

Software and Services
4Initiative-Support
0Ffice Team

l
For accessibility reasons, the complexity of IDE;‘L‘:STBA.p?ﬂn;r
the diagram presented in figure 6 has been E“tﬁf:“‘? . PR
reduced, by showing only the top 20% of netwark of NCP for ST A0 Camperencies
the collaboration links between the projects Framework Program
in figure 7. The stronger a link, the more (ia o :
joint partners are involved in the linked ety ET; e Traning
projects. The NESSI-GRID and NESSI- ol and Eatiam b o

Europe

SOFT project in figure 7 have a strength of
10. This means that they have 10 partner Figure 7: Top 20% of collaborating projects
organisations in common.

The request from usage scenario (2) can therefore
successfully be completed.

IST World allows for the creation of analytic diagrs over single records. Figure 8 represents the
collaboration diagram of the IST World consortiurambers.
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4.3 Evaluation of Analytic Tools

Figure 8: IST World project collaboration
diagram representing the IST World consor-
tium members and their collaboration
strength

The diagram reveals that several partners
within the IST World consortium had col-
laborated in other projects. A very strong
connection can be identified between the
Hungarian partner and the Romanian and
Slovenian partners, but also between the
Turkish and the Hungarian or Slovakian and
Romanian partners. For a better readability
only some organisation name labels have
been activated in figure 7.

The functionality of the IST World tools towardsthsage scenarios proved very well. The com-
petence diagram provided a concise summary ofttbenatic areas and the goals of the queried
projects can easily be investigated by moving tteuse over the diagram. The collaboration
diagram showed the strength of collaboration acposgects from participating organisations and
revealed information about multiple participatiolbe given results refer to the data records and
their storage within the IST World repository. Aadjty (content wise) of the results can only be
measured by real world knowledge or by comparisih the sources from where the data origi-
nated. An extensive analysis of the IST World pdartantent is far beyond the scope of this paper.
To provide insight, we examined some queries, aacc@empared the results of the competence
diagrams of usage scenario (1) in IST Wondth the results from a human investigation at
CORDIS based on project titles and abstracts. The summfathe CORDIS investigation is
presented separately in the paragraph IST WorldtBelActivities.

43.1 Query Evaluation

Queries were executed in March 2008 in the twos#a$alST World and CORDIS. Whereas the
public CORDIS dataset is constantly updated, thisiome of the CORDIS data as collected in the
IST World repository dates back to January 2006nF208 projects (query 1 in table 4) in
CORDIS only 176 have been found in the IST Worlthdase by acronym. We therefore assume
that at least 32 missing projects had not beenrdedoat CORDIS by the time the data were
crawled, in January 2007. Table 4 shows the exmarisnwith different queries (1-5) in the two

databases.

During queries we discovered many inconsistericidhe CORDIS dataset with strings
like FP6 (out of 80 relevant records 30 did nottaonthe string), SSA (out of 208 relevant re-

4 IST World Portal: http://www.ist-world.org/

® CORDIS Search: http://cordis.europa.eu/en/homé.htm



cords 15 did not contain the string), Specific Suppction (out of 208 relevant records 15 did
not contain the string), or Dates (the year ofdhkto which the projects belong were not consis-
tently recorded). From the 208 given results (queay CORDIS) 22 were classified as Coordina-
tion, Coordination Action, Specific Targeted Actjdntegrated Project, and others.

Table 4: Query results from IST World and CORDIS

IST World CORDIS

(crawled

Data from

CORDIYS)
Investigation Date March 2008 March 2008
Last Updated January 2007| constantly updated
Query 1: Specific Support Action IST FP6 64 208
Query 2: Specific Support Action IST 377 1178
Query 3: Specific Support Action FP6 185 1507
Query 4: Specific Support Action 1554 2012
Query 5: Project Keywords: Specific Support Action 200 not checked
Programme: IST, StartDate: After 01/01/2002

43.2 Content Evaluation

Based on the results from table 4 we decided thatyg5 in IST World represents most appropri-
ately the knowledge base for both, usage scen&)jad evaluation and validation of its content
towards the results of query 1 in CORDIS. A 1:1 panison of the results between the two data-
sets IST World and CORDIS is very difficult firgtye to inconsistencies within records, second,
due to a difference of the timestamps, and thit t the different query mechanisms: the 200
results from query 5 in IST World miss about 80orels when compared with the 208 CORDIS

results from query 1, based on their acronyms. rfEselts from the human investigation of IST

World related activities at CORDIS (see sectionrigmely 40 projects in the wider range, are
only a part of the result space in the IST Worldglo

An evaluation of the IST World content by compgrthe results from usage scenario (1)
in IST World with the results from titles and acyams at CORDIS (table 5), allowed for the con-
clusion (as expected) that the competence diagrafigire 3 represents the real world topics
from table 5 only partly. A review of the 80 misgirecords showed, that their topics in areas like
INDIA, RUSSIA, CHINA, SME overlap with those topidhat were missing in the diagram of
figure 3, and that their missing is therefore cotrre

A further investigation of the query results comied that the diagram in figure 3 repre-
sents the 200 results behind the query. Howewveiglzer number of topics (currently only 30 for
200 projects) could be of help for a more detaitegstigation. The configuration of the compe-
tence diagram is limited to 30 topics per diagr&wmme inconsistencies with the position and with
the highlighting of topics for individual recordsST World in the vicinity of LIBRARY in figure
3) need more investigation. The comparison of tlogept goals in the diagram of figure 5 (verti-
cal list of keywords in IST World) with the planneelsults, services and goals in table 5, shows
substantial overlap and is therefore of high value.



5 IST World Related Activities

IST World was a Specific Support Action (SSA) paijefunded within the '8 Framework Pro-
gramme of the European Commission, in the themat#a of IST. According to the public
CORDIS database as of March 2008, a total of 1¥@Req@ts have been funded within the Sixth
Framework Programme (2002 — 2006) in IST, and aB68tof those projects were Specific Sup-
port Action projects. A human investigation of tha208 projects in the CORDIS datalfabg
tittes and abstracts revealed that about 40 ofetlposjects are related to IST World in the wider
range of their goals. A rough summary of the thémi@nge, planned results, and the goals of
those 40 projects — based on their titles and adtstr related to IST World is provided in table 5.

Table 5: Comparison of IST World with related FE ISSA projects

Coverage IST World Other FP6-IST SSA projects
Geographic | NMSs, ACCs New Member States (NMS),
Area Associate Candidate Countries (ACC),

Central Eastern European Countries (CEEC),
South Eastern Europe (SEE),
Western Balkan (WB),

Africa, Asia, Balkan, Canada, China, India, Latin
America, Mediterranean, Russia

Thematic IST in general elnclusion,
Area eHealth,
Finance,

Mobile Services,
eBusiness / eWork,
ICT,

GRID

Target Group | RTD actors in IST RTD actors in IST

(Planned) Knowledge Base for RTD com- | Raising Awareness,
Results ﬁgaearlli(t;ilgss with innovative func- | |ncreasing Participation,

Concrete Proposal Submissions / Involvement,
Improved International Cooperation,
Extension of Networks / Collaboration,
Monitoring and Addressing Synergies,
Identification of Players / Excellence
Building (Extend) the Knowledge Space / Units
Services Public Web Portal, Partner Search ,
Advanced Analytic Tools, Databases of Experts / Directories of Organisations
Community Building Proposal Submission Assistance,

® CORDIS Search: http://cordis.europa.eu/en/homé &srmyueried in March 2008.



Counseling,

Organizing (Local) Events,

News

Networking / Community Building

Goals Knowledge Base Participation,

Setup of Analytic Tools, Quiality Control,
European Research Infrastructurelnternational Cooperation,
(based on CERIF), Inclusion,
European Research Community| research Infrastructure / Network,
Participation, Development of Standards,
Inclusion, Innovation,
Innovation European Knowledge Space

6 Summary and Conclusion

The IST World project applied methods and toolsfiarevious projects (Erbach et. al. 2005) and
set up the IST World portal (http://www.ist-worldgd). Data from many sources have been inte-
grated. The described data integration methodotmyyd be further developed by employing a
transductive instead of an inductive learning fiorct As all test data were already known in
advance, they could be used to generate an evéer loddssification model. The transductive
SVM machine introduced by (Vapnik 1999) could bedifor these purposes. The feature genera-
tion step could be improved using the ontologioédimation (e.g. collaboration of organisations)
to compare two records. As the feature generatiem iseeds to be redesigned for every particular
data integration problem at hand, the transfemiagrmethods (West et. al. 2007) might enable
the reuse of one integration model for severabimsts of integration problems. The recall of the
automated classification methods could be substnimproved by manually evaluating those
record pairs that failed to meet the classificatimeshold to be classified into the M set. Regular
data updates require the repetition of the datanahg effort and are extremely difficult in large
datasets. The semi-automated data cleaning appwastapplied for organisation records only.
Means to maintain person records and to merge thigmexisting records have been provided
via the community portal. The power of the IST Widools for large datasets has been success-
fully demonstrated. The evaluation of the analytiols by some examples showed how much
analytics depend on the data behind, and that gist@mcies in data make a substantial impact on
the results. For a quality evaluation of large Hates domain knowledge is needed, which is not
easy at hand. The maintenance of large datasetdrimely difficult, especially when collected
from many sources with heterogeneous structure. érhployment of a proper data model can
substantially reduce the number of duplicate rez@dd the maintenance efforts. The CERIF
datamodel supported an efficient setup of the ISdrl@vrepository and enabled the smooth data
exchange. Without a datamodel and quality data gemant it is hard to perform reliable analy-
sis.
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