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Abstract

Institutional repositories have spread in universities where they prestaiees for recording,
distributing, and preserving the institution's intellectual output.

:KHQ WKH /@2éaddni@ €r/ef namedSERVAL, was launched at the end of 2008, the Faculty

of Biology and Medicine addressed from the outset the issue ofygolietadata. Accuracy is
fundamental since research funds are allocated on the basis of the statistics and indicators provided L
the repository. The Head of faculty also charged the medical library to explore different ways to
measure and assess theeaach output.

The first step for the Lausanne university medical library was to implemeRutitddedand the Web
of Science web services to easily extract clean bibliographic information from the databases directly
into the repository.

Now the medical likary is testing other web services (fr@mssRefWeb of Science, etc.) to
generate quantitative data on research impact mainly. The appresseidy based on citation
linking.

Although the utility of citation and bibliometric evaluation is sti#loéted, the most prevalent output
measures used for research evaluation are still those based on citation analysis. Even when a new
scientific evaluation indicator is proposed, such-#i&dex, we can always see its link with citation.
Additionally, the results of a new indicator are often compared with citation analysis. The presentation
will review the web services which might be used in institutional repositories to collect and aggregate
CtDWLRQ LQIRUPDWLRQ IRU WKH UHVHDUFKHUVY SXEOLFDWLR



Introduction

When the Lausannastitutional repositorynamedSERVAL (http://serval.unil.ch wasplanned
during the year 20QZhe Faculty of Biology and Media{FBM) emphasized from the outset the
importance of metadatuality. To face this legitimate concern, trepositoryproject teamwhich
included representatives from the university medical libr&@golvedo rely as much as possible on
standardizedéhformation and authdy files. It wasprincipally decided tantegrate anexploitthe
uniqueidentifiersgeneratedby scientificpublishers and databases producénsee mairproviders
wereanalyzedCrossRefor the Digital Objectdentifier (DOI), National Library of Medicine for the
PubMedidentifier (PMID) and Thomson Reutdi theWeb of Science (WoS)nique identifier
(UT). It was assumed thdtése numbers and codassociated with automated servicgsuld
facilitate the regularansferand update of external reliable metadata into the local repository.

Besidesthe quality concerexpressed by the Faculias linked to anotheequestiddressednotto
therepositoryproject teambut directly to the medical libraryrhe Head of Facyltmandated the
library to studyhow to perform metric analysis using tti@agathered in the repository.

The aim was to use tliepositedecordsin order to asseske publicatioractivity of the FBM
research communifyatbothgroupandindividual leve. As scientific publication represents
significantpart of theresearclprocess and outpuhis assessmentigsndamentafor research funds
allocation, grants decisions, polinyaking and individual promotion

Until now, the evaluation procegerformed at the FBMvould usually takeénto accountwarious
criteria:

X Number of publications over time

x Impact factors (IF) of the journalavhichtheresearchenas published in,rpvided by
Thomson Reuters Journal Citation Reports® (J@Rpurnal's IF igheratio betweerthe
numberof current year citationandthe source items published in that journal during the
previous two yeafg).

X Research Production Unit RPU): indicator derved from thgournal IF andpondered by
domainin order toincrea® the homogeneity of subfields. It's calculated with the forrRir&J
= 10(1- ") "where IF is the impact factor of the journal and x the mean IF for the subfield
in which the journabelongs$(2).

x IF and RPU ponderedwith the type of publication (letters, reviews and case reports have
less weight than original articleahd with the degree of contribution(is the researcher
rankedfirst? last?or in themiddle?).

In 200, Hirsh published his seminal articdout theh-index and this newndicata received a great
attention from the research communiyccording to Hirschascientist has indelk if h of his or her
papers have at leastcitations each and the other papers Haggationsor lesg3).

With theh-index the quality of output isneasuredising citations counts at article lev€he

Lausanne FBM rapidly recognized thendexas a simple yet sound estimator of the research output
of individual. The mandate for the library was to analysis how to include-itigex calculation

among other indicators by making use of the metadata stored in the repository.


http://serval.unil.ch/

Background

The SERVAL deposit workflowwas planned to relio a large exteran thecommitmenwof endusers
The challenge was to assist the creation of records in order to help the submission process and to
ensure a high level of data qualitywas intended to reducgping arors or multiple key strokes, such
as the tedious « copy/paste » combinatiore f@positoryproject team started to anadypossible
sources of reliablbiomedicalmetadata that could lecorporatednto the repository.

In thescientificfield, clean, authoritative and accurate bibliographic datasets are available from
variousproviders:bibliographic databases, cited refereecdanced systems, publishers' sites, library
catalogs, controlled lists and repertories. These different plafasually facilitate data transfer and
integration into locasystens, through many channels and applicatiolhsiong the current
technologiesavailableare:

x Export functions: mainly designed to push a set of records into personal reference software
that supports various standards (RVEEDLINE, BibTeX, etc.) and that can generate files for
upload into local applications such as repositories.

X Open URLsand Link resolverswhich allow pushinga single record into aentry form on a
target server.

X Web services technologythatappearednore recently anthatcan be used fa lot of
applicationssingle record creation and completitwatch input routinesmashups, etc.
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These technical features were aquallysuppliedby all providers. Very early qQuluring the study
processthetechnical featuresffered byPubMedwereanalyzedPubMed produced by the National
Library of Medicine (NLM) in the United States, represeamtgof the largest biomedical
bibliographic databases in the public domaipréisentlyindexes more than four thousand
international medical journals. For each publication, the database gives accesdatoamge of raw
data:complete list of authors, affiliation for the first author, absthagblication type, ISSh| DOI,
etc. In 2002, NLM enhanced tfienctionalitiesof the Ehtrezsearchengineandthe Application
Program Interface (APBalled EUtilities. Combined with the AJAXAsynchronouslavaScripand
XML) technologythose web servicdsrn out to bearticularly efficientand can bémplementedn
the user environment or frerhdsin order toassist the researchetsthe metada point of entry
filling in automaticallythe bibliographic metadata fields on thepositorywebform. In consequence,
it was easy to choostubMedas one the main source of metadataSBRVAL.

Unfortunately, the NLM model in facibting a direct trasfer of bibliographienformationinto local
serversvasnotimmediatelyfollowed by the other major commercial providers of STM resoyrces
such asThomson ReuterandElsevier In 2004, the citatiorenhanced database SCOPUS was
launched by Elseviexith some embryoniaveb service.r 2009 only the year SERVAL was
launched,ThomsonReuterschangedattitude,and developdweb services anfar-reachingonline
tools facilitating the access of the Web of SciefweS) content allowing their data tde easily
integratel into a custom application such as a repository.

For those journals not incorporateddobMed WoS or SCOPUS the CrosRef databasealso offers a
web servicghat carbe used by the libraries without cost

Taking all these characteristics into considerationStBRVAL project team took three steps to assist

the metadata creation of biomedical references in the repository so as to ensure a high level of quality
andtheinclusion of a maximum of identifierguarantee for an optimal-tese of the metadata for

present anfuture needs likeesearch assessmentbisliometrics

Promotingthe useof web services to automatically populate the repository

When connected tapersonal account, the researcher cakisrecord entry form. Then he can fill it,
just by typing in thd?PubMed Web of Science, dCrossRetinique identifierrespectively called
PMID, UT and DOI.This technique is recommended during training and tuition cluseds.

In the backgroundhe systenmakes an AJAX callback to the web service corresponding to the
identifier, parses the XML responsent by the provideandthenit filters and maps metadata fields
prior to introduction into the repositdd).

Of coursethis solution means that the researcher has looked up for the relevdifieidebefore he
starts capturing the external contantipullsthe records directly inta personabccount Concerning
singleitem deposit, the alternative is to use the link respivbich is implemented in theajor
GDWDEDVHV DQG middsi@ X/ éferdkdesidireElll, into the repository web form. But in
many cases, thenk resolver solution is poorer in terms of metadata that carabsferedthroughthe
OpenURL formatAs a matter of facthe OpenURL specification is intended to identify the resource
and not tacarrythe secondary data like abstract, keywords, complete laitbbrs authorsaddress

etc Finally, manual entry is used only for those publications that cannot be retrieved fr
internationalbstracting and indexind\&l ) databases.



Implementingalerts and batch imports

It was also decided that repository staff will carry out deposit on behalf of the departments and author:
Under the medical library supervision, regular bataports of bibliographic records from

authoritative external biomedical databases are performed. Publications of the FBM research
community are identified through alerts placedrutbMedand Web of Scienc&he search term

include variations of affiliabn denominations. Wo$ields more records as the database includes the
affiliations for all the authors. Every weddatches of records are entered by the repository content
managers after a rapid analysis of the coherence of the retrieved set. Oftbeursmnsistencies of

the affiliation designations submitted by the authors to the journals may affect the puldication
recognition. Indeed, the bibliographic systems derive the institution addresses from information
KDUYHVWHG |UR Ritéé. Khe FBM EeSdan K dffidet&gularly gives instructions and
recommendationsoncerning a standardization of the affiliation, but the local researchers are not very
respectful of these guideliné&s.

Each record entered by the content managers at the institution level has to be attributed to one (or
many) researchnit(s), and tane (or many) faculty researclig), depending on the internal
collaborations that took place for the production of the papés.prbcess is assisted by a
standardized proposition list, but author disambiguation needs a human intervention so asite attri
the publication to the right person(s) working in the right service(s).

A collaborative approach to metadata control

To sumup, the SERVAL policy promotes a mediatetépositithe authors and the library staff can
upload or enter records, but theraigalidation on both sides. Academics have to approve (or decline)
lists of references attributed to them after a batch import. A library staff member, appointed as
repository administrator, has to validate thetadataleposited by the authors. Among trohtools
SERVAL offers an automatic detection of duplicatesdit trails of changes, and reporting
applicationgo keep track of the modifications for each record.

This collaboration betweemanagers, administrator and emgkers has to be patientlyilhdrough
training sessions, meetings and guidelines and is not always as smooth as could be &xpeauied.
always clear for the researcheshy they should ensutbatcorrect metadata are stored for them in
the repository.

Objective

As a result of the workflow described above, tbectedrecordsgeneratdairly standardize@nd
controlled lists of publications for the different members of the research comniltlretypgic step
forward isto analyzef these consolidated data avhlkin the repositorywould provide an adequate
basis to perform quantitative measuaesl bibliometricsThe faculty research departmenandate
the medical libraryo explore the new ways that can improve the current methods of bibliometric
analysisandto add citations counts into tiheetadata used to compare the faculty stdfé current
assessmemtrocess islivided into two parts:



1. Geneaal indicators of the institutional research output The publications lists are harvested
from SERVAL and added to the faculty administration management tool (ADIFR® tool
can merge the publications data with the journals IF information and calculate the research
trends across the time for the whtdeulty, downto theresearch unit level

2. Personalindicators at the individual level: bibliometric repor are producedothfor internal
promotion andor evaluaton of externalcandidatesapplicatiors. The bibliometric analysiss
runby the facultyresearch evaluation unwith the help of the medical librar@nly the
publications of the ladiyears areevaluatedAs already mentioned in the introductiohet
evaluation procedsikes into accounwarious criterigIF, RPU, etc.)The results arthenused
to benchmark the faculty staff or external candidates\paringhemwith the average data of
people inthesamedomain (cliniciansfundamental researcherspsychiatristy ard with the
same professional level.

25.000 -
— BDupont, P
Comparaison avec les autres fondamentalistes de la faculte 20.000 1—
déjé évalués 15.000 I:I_Fondarnentalista.
Année| 03 04 05 06 07 08 09 ' Josqua pAS
IF| 41451 19903 36.212 4471 22966 12.769 X 10.000 -+ ol Fondamentalistes.
PA-PO
RPU| 10.825 8.71 6373 1.856 6.167 2.925 X 5.000 4
£ REU ne Moyenne IF Moyenne RPU
Dupont, P~ 22962 6.109 Y oy
Fondamentalistes, jusqu'a PAS 6431 3.169
Fondamentalistes, PA-PO  18.251 6.798 Fonction : PA
IF IF RPU RPU
Fondamentalistes, jusqu'a PAS  |Fondamentalistes, PA-PO Fondamentalistes, jusqu'a PAS |Fondamentalistes, PA-PO
N 78 N 67 N 78 N 67
Min 0.404 Min 0.466 Min  0.161 Min 0.771
décile 1 1.972 décile 1 4707 décile 1 1.056 décile 1 2.155
décile 2 3.192 décile 2 8766 décile 2  1.422 décile 2 3.200
décile 3 3.825 décile3 10.783 déciled 1942 décile 3 3.967
décile 4 4.350 décile4 13.313 décile4 2169 décile 4 4.799
décile 5 5.299 décile 5 14.626 décile5 2437 décile 5 5.381
décile 6 6.297 décile 6  17.186 décile 6 2.907 décile 6 6.086
décile 7 7.266 décile 7 20.201 décile 7 3.518 Dupont P 6.109
décile 8 8.434 décile 8 22914 décile 8 4.308 décile 7 7.353
décile 9  13.435 Dupont P 22.962 décile 9 5589 décile 8 8.896
Max 22743 décile 9 28.126 DupontP  6.109 décile 9 11724
Dupont P 22,962 Max 113.346 Max 11.515 Max  29.046

Fig. 2 A bibliometric benchmark at the FBM

At the moment, the two kinds of assessment are using only one kind of external "scale value", even
though it's weighted and normalized by some mechanisms. Thisceaed from he ImpactFactor

(IF), measuresnly the importance of a selected groupgafrnak. Thereare a lot of journalwithout

IF orin the pipeline, expectinp enter into the club like many Open Access journals.

There are twalternative to theIF: the SCimago Journal Rank (SJRdlicato6) and the Source
Normalized Impact per Paper (SN(P)

Based in the Google PageRank algoritiwattakes care of the structure of the citations maps (some
citations ae more valuable than othertf)e SCimago Journal Rank (SJRgasureshevisibility of



the journals contained in ttI®COPUSdatabase but it takes into account only the articles published
after1996.The SJR is supported by Elsevier and their dataB&€#US the principal competitor of
Thomson Reuterd/eb of Scienceln contraryto the JCR, the SCimago databasensrely freeand
people can download the complete(B3t

Created at CTWS, University of Leiddwy Professor Henk MoetheSource Normalized Impact per
Paper ENIP) "measures contextual citation impact by weighting citations based on the total number of
citations in a subject field. The impact of a single citation is given higher value in subject areas where
citationsare less likely, and vice ver¢8).

Some statistical criticisapersistconcerninghe threesystemsIF, SJRand SNIR snce they allgive

an average or probabilistic hope of citationsdtithe papers of a journdh fact, some studies have
shown that in most cases 20% of papers takes the 80Ratdng9). In consequencahighimpact

or prestigiougournal can be the distorted result of many citations of a few papers rather than the
average level of thmajority. In thisrespect, théF has a limited value as an objective measure of
individual paper€l0). The measurement of research performance at the level of the individual scientist
remains problematiandrequires a new kind of mefs.

Among these new metrics, thendexproposed in 2005 biirsch(3), drew a great deal of interest
within the researchommunity In 2006, Egghe introduces tharglex, an improvement of theihdex
taking into accounthe globalitation performance of a set of articlég is the largest rank (where
papers are arranged in decreasing order aftingber of citations theseceived) such that the first g
papers have (together) at leaStigation$(11). Both indicatorsequires a citedness score for each
individual recordandcould only be derived from a large cited refereanbanced datababke Web
of Science, SCCPUSor Google ScholarThey are verylifficult to integrateit in a managemnt tool or
database because they axpected to moyehe citation counts changesertime!

Method

The experience acquir@aplementingbibliographicmetadata acquisitioim the repositoryhashelped
to follow the path now seeking to integratabliometric information with the repository metadata via
the web services. This method allowadculatingthe number of cétions per publicatiorthe kindex
and the gndexof a researatr of the facultyon the fly

The first step wawo identify and compare the different bibliographic resources containing citation
information that can be consumed trough a web services protocol

Web of Sciencéftp:/AMww.isiknowledge.com)

Web of SciencéWoS), the Thomson Reuters citation enhanced databasstorically he first and

still the largesbibliographicdatabasef its kind with12'000 journals46 millions ofmasterecords

and more than 750 millions ofted referencefrom 1900till now(12). Institute for Scientific

Information, now called Thomson Reuters, pioneered citation analysis tools with its databases and the
calculaton of the impact factor for the journalssttll offers information thatomplement®ther

databases, in terms of journal coverage and informatipture. Among the major characteristics of

WoS are, orthe one hand, a multialued affiliation field (in comparison ®ubMedwhich only

signals the first author affiliation) and, on the other hand, a citation count for each record



Threeweb services have been launched in 2009homsorReutersthe”ISI Web of Knowledge
Web Sevices'(13), the "Article Match Retrieval ServicdAMR)"(14), and an OpenURL resolver.
They are alkearmarked fosubscribernstitutions (IP authenticatipnin Switzerlandall universities
hawe beensubscring formany years.

The "ISI Web of Knowledge Web Services" is the complete version, it returns rich metaxith
to different queries but it's quite complex to configure and needs SOAP advance@®skhis.
opposite, the light versiobAMR proved to be goodhoice forthe purposesought in Lausanne
simpleto implemenionly a HTTP POST form toonfigurg, flexible, including advanced query
options Besides, iteturns the essential informatioeeded to calculate theindex(15):

x Citation counts

X Web of science unique identifi8dT". This identifiercan be useth combination witithe
completeversion of theveb service to retrievine rest of the metadata.

X URLs to make dep linksto themaster reard andto the "cited by" referencesto Web of
science

Response:

<Txmlversion="1.0" encoding="UTF-8" 7>

<response xmins="http://www.isinet.com/xrpcdl" sre="app.id=SERVAL_Web_Services,env.id=Bibliometrics, partner.email=pablo.iriarte @chuv.ch">

<fn name="LinksAMR.retrieve" rc="0K">

<map>

<map name="cite_id">

<map name="WQos"=

<valname="relatedRecordsURL">

<!|[CDATA[http://gateway.isiknowledge.com/gateway /G ateway.cgi?GWV ersion=28&5rcApp=PARTNER_APP&SrcAuth=Links AMREKeyUT=A1984TS61800024&
DestlLinkType=RelatedRecords&DestApp=ALL_WOS&UsrCustomeriD=2109fe80815e8621515050a12879acla]]>< /val>

<valname="sourceURL">

<|[CDATA[http://gateway.isiknowledge.com/zateway/Gateway.cgi?GWV ersion=28&5rcApp=PARTNER_APPESrcAuth=Links AMR&KeyUT=A1984TS618000248&
DestlinkType=FullRecord&DestApp=ALL_WOS&UsrCustomerlD=2109fe80815e8621515050a12873acla]] =< val>

<val name="timesCited" »897</val>

<yalname="ut">A1984T561800024</val>

<val

name="citingArticlesURL"><![CDATA[ hitp://zateway isiknowledge.com/gateway/ Gateway.cgi?G\WWersion=2&5rcApp=PARTNER_APP&SrcAuth=LinksAMREK
eyUT=A1984TS61800024&DestLinkType=CitingArticles&DestApp=ALL_WOS&UsrCustomerlD=2109fe80815e8621515050a1287 9acla]]></val>

</map=

</map=

</map>

<ffn>

</response>

Fig. 3 The WoS Article Match Retrieval Web Service response

These new retrievdunctions implyamajor breakthrough for those wanting to enrich the metadata of

local repositories and to perform bibliometric evaluation for an institutibamsonstill retains a
competitive advantage over the nesmpetitors Elsevier withSCOPUSandGoogle with Scholafor

examplél6). However, the implementation of the Web of Science API reveals that some metadata are

not easy to captur&or example the ISSN mlwaysmissingin the complete XMlfile. Besides, ta

list of publication types implemented in the system is not suitable for the Lausanne FBM evaluation

needs. Different databes imply different granularitgnd types of metadata. Fexample, théwo
systemsRubMedand WoS) use different document type categories with only a few in common
(article, review, and letter are the mosportanttypes that are shared



SCOPUSdhttp:/AMww.scopus.com)

In 2004 Elsevier launche@COPUS a hug database with bibliometritinctionalitiesable tocompete

with Web of ScienceSCOPUS index the content ©8 00 titles inAO XGLQJ P R20GHO@WK D Q 1
Access journalsB50 book serieand3.6 millions of conference papersonear to40 million records

at themomen(17). The information about citations concerns only themsafter 1996(20 million,

78% withreferences)The other halfZ0 million of pre-1996 recordswascaptured without references
andgo back agar as 1823.

Very earlyon, SCOPUSoffereda web servicevith a free version of thePI(18) including citation
counts. ¥memetadata elemenli&e the abstractrahe complete list of abbrs are available only for
the subscrilmg institutions(the University of Lausanndoes not subscribet the moment The free
version of the API requiseakeyin order to authenticate all tlygieries. ThigAPI key can be obtained
registering onto th€ COPUS web sit€each key can be used only frorsiagleweb site but 5
differentkeysare delivered ato cost.

After 5 yearsthis web servic@as not developed significantiywdthe documentatioof the API isnot
substantial and detaileBor examplethe information concerning the different formafshe response
(XML or JSON)is very poorand the examplesan be found only in external bld@®). The most

important limitation forpeople interestei this free version of the web service is that the non
subscriber institutiosican only make 10 requests by minute. However, the query possibilities are very
large and the web service returns also the citation counts alltengalculéion of the h-index(20):

x Citation counts
X URL to makeadeep link to the reference inBCOPUS

Request:
http://www.scopus.com/scsearchapi/search.url?devid=[the developer ID]&search=PMID%286091913%29&callback=t
Response:

t{{"PartOK":{"TotalResults™;"1", "ReturnedResults":"1","Position™:"0", "Resul ts":]
{"title":"Organization of the higher-order chromatin loop: Specific DNA attachment sites on nuclear scaffold”,
"firstauth™:"Mirkovitch, 1.",
"eitedbycount”:"391",
"pubdate™:"1984",
"sourcetitle":"Cell",
"inwardurl":http:// www.scopus.com/inward/record.urlPeid=2-s2.0-0021675 7848 partnerlD=65&m d5=4b931 4761428 df989c6b434005a7 dc36

Fig. 4 The SCOPUS Web servicequest andesponse

PubMed(http:/Mmww.pubmed.orgdnd PubMedCentral (http:/Awww.pubmedcentral.nih.gov)

NLM wasa pioneer in manfields and the web servicegvelopments noexceptionNLM wasone

of the first databasgroducerffering a set of innovative public APIs, the "Entrez Programming
Utilities"(21) which aredifferenttools providng automated retrieval options for Entrdatabasedata,
free for all and very well documentethere aralifferentPubMel and PubMed CentraWeb services
that couldbeusel for a lot of projecs. Forexample WK H 3(6 HD U F K’ canHuba varmplexL F H
gueryand therretrieve thdPubMedldentifiers (AMIDs) of the documents returne@ihen we can



operateWKH 3()HWFK” RU 3(6XPPDU\" XWLOLWLHVY WR REWDLQ DO
like XML.

The creation oPubMedCentral Open archive iRebruary2000 brings a new dimension to the

metadata stored in tiubMeddatabase. In fact, the bibli@mphesof papers deposited in the archive
begnto be accessible and searchable. Now, many of the two millicarsicdés stored in PMC gives

the kind of information that can be exploited by the bibliometrics mettkmisexample, the EFetch

Web servicecan be use with PubMed Central identifier (PMCID) and then it delivers the metadata and
the full text of the article in a XML formé2). At the moment theris noweb servicen PMC

returning explicitly the citations counts for a gividentifier like WoS or SCOPUBut this number
canbeobtainedby parsing the XML results of a query that returns all the PMIDs of papers citing a
givendocument:

Request:
http://eutils.nchi.nlm.nih.gov/entrez/eutils/elink.fcgi?db=pubmed&cmd=neighbor&linkname=pubmed_pmc_refs&id=6091913
Response:

<?¥mlversion="1.0"7=
<IDOCTYPE eLinkResult PUBLIC"-//NLM//DTD eLinkResult, 10 August 2009/ /EN" "http://www.ncbi.nlm.nih.gov/entrez/query/DTD/ elink_090910.dtd" >
<elinkResult>
<LinkSet=
<DbFrom>pubmeds=/DbFrom:>
<|dList>
<Id=6091913</1d>
</IdList>
<LinkSetDb>
<DhTo=pmec</DhTo>
<LinkName>pubmed_pmc_refs</LinkName>
<Link>
<ld»2774341</1d>
</Link>
<Link=
<ld>2683591</1d>
</Link>
[...]
</LinkSetDb>
<fLinkSet>
</elinkResult>

Fig. 5 The PubMed Web servicequest andesponse with the identifiers of Pubmed Caharticles citing a given PMID

Citebase lfttp:/AMww.citebase.org)

"Citebase Search is a semitonomous citation index for the free, online research literature. It harvests
pre- and postprints (mostauthorsself-archived) from OAIPMH compliant archives, parses and links
their references and indexes the metadatessgaech enige”(23).

This database covers mostly physics, reathtics, information science, and biomedical papers
published by BioMed Ceral or archived irPubMedCentral. It was associated with ArXiv in order to
provide metrics focitations links and downloads of the ArXiv material.

Like PubMedCentral, the datare accessiblgarough an OAIl interfacehtp://citebase.eprints.org/egi
bin/oai2 andif the identifier of a publicatiors known(it could be thdPubMedCentral or BioMed
Central identifier)then the complete metadatee availablen several XML formats including the list
of identifiers for he papers citing the publication
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Request:
http://www.citebase.org/oai?verb=GetRecord;metadataPrefix=amf;identifier=oai:pubmedcentral.gov:1379635
Feponse:

<?xmlversion="1.0' encoding="UTF-8' 7>k ?xml-stylesheet type="text/xs|' href="http://www citebase.org/static/stylesheets/celestial xsI'?>

<QAI-PMH xmins='http://www.openarchives.org/OAl/2.0/ xminsxsi='hitpy/ fvwwew.w3.org/ 2001/ XMLSchema-instance”
xsi:schemalocation="http://www.openarchives.org/OAI/2.0/ http://www.openarchives.org/QAI/ 2.0/ OAI-PMH.xsd' =
<responseDate>2010-06-10T00:20:562< /responseDate=

<requestidentifier='oai:pubmedcentral.gov:1379635' verb='GetRecord metadataPrefix="amf'=http://www.citebase.orgfoai</request=
<GetRecord»<record><header=<identifier=oaizpubmedcentral.gov:1379635< /identifier><date stamp»2006-02-25</date stampz</header>
<metadatar=<amf xmins='http://amf.openlib.org' xmins:xsi='http:/ v w3.0rg 2001/ ¥MLSchema-instance' xsi:schemalocation="http://amf.openlib.org
http://amf.openlib.org/2001/amf.xsd'><textid="oaizpubmedcentral.gov:1379635'>

<title=Prevalence of cardiovascular risk factors in a middle-income country and estimated cost of a treatment strategy</title=

=displaypage =http://www.pubmedcentral.gov/articlerender.fegi?artid=1379635</displaypage =

<copyright=Copyright © 2006 Bovetetal; licensee BioMed Central Ltd.</copyright>

<hasauthor=<person=<name>Bovet, Pascal</name></person=</hasauthor=

<hasauthor=<person=<name>Shamlaye, Conrad</name=</person=</hasauthor>

<hasauthor=<person=<name>Gabriel, Anne</name=</person=</hasauthar>

<hasauthor=<person=<name>Riesen, Walter</name=</person=</hasauthor>

<hasauthor=<person=<name>Paccaud, Fred</name></person=</hasauthor=

<serial><endpage=9</endpage=<issuedate>2006</issuedate>

<journaltitle=BMC Public Health</journaltitle »< startpage>9</startpage><volume=6</volume=</serial>

<reference=<literal=Ezzati, M; Lopez, AD; Rodgers, A; VanderHoorn, 5; Murray, CIL (2002) &quot;Selected major risk factors and global and regional burden of
disease&quot; Lancet 360 1347-1360
http://www.nchi.nlm.nih.gov/entrez/guery.fcgi?emd=Retrieve&amp;db=PubMed&amp;dopt=Abstract&amp;list_uids=12423980</literal=</reference>
[...]

<reference><isreference dby><text ref="oai:pubmedcentral.gov:1501045' /=< fisreferencedby>

<ftext=</amf></metadata>=

</record></GetRecord=><,/OAI-PMH>

Fig. 6 The Citebase Web service XMequest andesppnse with citationnformation

CiteSeef (http://citeseerx.ist.psu.edu)

This computer and information scierdigital libraryis alsoan innovative and experimenfahtform
providing new citatioranalysismethods and algorithms to parse bibliographies of the PDF documents
founded on the web

Like other OperArchives it can be explored using the GRMH protocol. If the internal identifier of
a documenis picked oufunlike Citebase, external identifiers like PMCdannot be usgdthen all
the metadata in an XML formaan be obtainedncluding the idetifiers of the documents citinig)

Google Scholar (http://scholar.google.com)

Google Scholacouldrepresent srious alternativeonly if the sources accessed by Google become
more transparent and reliable. At the momdaspite the high demanitthere's no web service and any
effort to filter the HTML response of Google Scholarorder toextract the citation countse blocked
by Google venguickly. It is possible to useRrefox extensio(4) or thePublish or PerishRoP
softwarg25) in order to compare thie-index of Web of Science ar8COPUSwith the Goote

Scholar hindex26).
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CrossRef (http://www.crossref.org)

CrossRef aims ait® bethe “citation linking backbone for all scholarly information in electronic
form". In that sense and through CrossRef Digital Object Identifi2@d) they havebuilt one of the
largest bibliographic metadata databases in the world (40 millions of DOIs registered at [Besent).
CrossRef islsoa "collaborative reference linking service that functions as a sort of digital
switchboard. It holds no futext content, but rather effects linkages, which are tagged to article
metadata supplied by the participating publishers. The end result is an efficient, scalable linking
system through which a researcher can click on a reference citation in a jouraetesslthe cited
article'(27).

In 2004, CrossRef and Atypon launché&rdssReforwardlinking”, a service that allowsublishers
members of CrossR&b know iftheir publications are being cited andit@orporate that information
directly into theironline publication platform This servicas free of chargéor the publishers byt'in
order to participate, there is an important goiid-quo: in order to discover what publications cite your
content, yo must in turn submit metadata listing therksothat your publications cit€8).

The metadata and the identifiers of bibliography citations can be included in the procBs3lof a
deposi. This means thafrossRehasenterednto the market of citations counts adgho cites whad
They could ptentiallythreaterthe two majoreferenceenhanced databasé¥eb of Science and
SCOPUS At the momentthis information remains confidential and oplyblishes'memberscan
partially makeuse ofthem. It could b&n outstanding stapthis information became accelst for
the academic librariesommunity anctould be accessed via web servig@sly then CrossRef
citation countsnd links to citing articlesould be included in thecademigepositories.

There are a lot aftherbibliographt databases or Open Archiviasluding bibliometric information
or citationcounts RePE¢CINHAL, PsycINFOPROLA, etc Unfortunately their contens too
limited andthe citation countareinsufficient to calculate thi-index29).

The essential role of identifierlSSN,ISBN,DOI, PMID, PMCID and UT

The assessmegnun inLausanne FBM are based on matchingphielicationmetadatavith thelF of
the journal given by the I1SI Journal of Citation Red@R) Unfortunately the web service allows to
guer the JCR database by ISSN betiurns only the URL of the deep linkttee Impact Factor Trend
instead of the IF himselfherefore the Ifhas to be taken out of amernal database containing the
data of the last edition of the JCR ¢¥DM.

ThelSSNsintroducedn SERVAL, usuallyimported from external databases IRebMed facilitates
this operation, but sometimes the 1S3¥e differenssinceeach database chosdke ISSN version
judged convenientUsually,JCR takes the ISShttached tahe print version buPubMedhaschosen
the ISSN of the versionsed in thendexingprocessPresentlythe electronic versiolSSN is retained
by PutMedin the most case&ortunatelyPubMedhasrecentlyintroduced the ISSN linking (ISSK)
assecondry ISSN for the whole databaseh& ISSNIinking and the ISSN print angsuallythe sare.
In order to ensure this matching process the whole ISSN table that gives all the ISSN fe@ch for
ISSN-L entryhas been downloaddébm thewww.issn.orgportal Then this informationwas merged
with the JCR data arttie PubMedist of journal downloaded from
http://www.nlm.nih.gov/tsd/serials/terms_cond.htiMbw this tableis used to match the ISSN thie
SERVAL recordswith the IF of the journal ithe bbliometric process.
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http://www.issn.org/
http://www.nlm.nih.gov/tsd/serials/terms_cond.html

ID JCR _|ID PubMed [Title JCR Title PubMed Abbr JCR Abbr PubMed ISSN JCR _[PubMed  [PubMed  [Factor JCR

Am Assoc Pet

1 22696 AAPG BULLETIN AAPG bulletin AAPG BULL Geol Bull 0149-1423  0149-1423 01.273
AAPS AAPS

3 30088 AAPS PHARMSCITECH AAPS PharmSciTech PHARMSCITECH PharmSciTech 1530-9932 1530-9932 01.351

5 2280 ABDOMINAL IMAGING Abdominal imaging ABDOM IMAGING  Abdom Imaging 0942-8925 0942-8925 1432-0509 01.213

Academic emergency medicine
ACADEMIC EMERGENCY - official journal of the Society ACAD EMERG
8 20159 MEDICINE for Academic Emergency MED Acad Emerg Med  1069-6563 1069-6563 1553-2712 01.990
Academic medicine - journal of
the Association of American

9 1346 ACADEMIC MEDICINE Medical Colleges ACAD MED Acad Med 1040-2446  1040-2446  1938-808X 02.571
10 20370 ACADEMIC RADIOLOGY Academic radiology ACAD RADIOL Acad Radiol 1076-6332 1076-6332 18784046 02.094
ACCOUNTS OF CHEMICAL ACCOUNTS CHEM
" 20263 RESEARCH Accounts of chemical research RES Acc Chem Res 0001-4842 0001-4842 1520-4898 16.214
ACOUSTICS RESEARCH Acoustics research letters ACOUST RES Acoust Res Lett
26 32803 LETTERS OMNLINE-ARLO online - ARLO LETT ONL Online 1529-7853 1529-7853  01.083
27 33137 ACS Chemical Biology ACS chemical biology ACS CHEM BIOL  ACS Chem Biol 1554-8929 1554-8929 1554-8937 04.741
28 34787 ACS Nano ACS nano ACS NANO ACS Mano 1936-0851 1936-0851 1936-086X
ACTA AGRICULTURAE
SCANDINAVICA SECTION A-  Acta agriculturae Scandinavica. ACTA AGR SCAND
3 31677 ANIMAL SCIENCE Section A. Animal science A-AN 0 0906-4702 09064702 1651-1972 00425

Fig. 7 the journals table nging the data from WoS and PuleM using the ISSHL

The ISBN is also included IBERVAL books metadata arits veryimportantto retrieve additional
metadata, cover images or links to the digitaki@r automatically via the Web Servicedlud

Library of Congress, WorldCamazon, Google BookSearchetc.This identifierhas a minor role in
the bibliometric analysis of academic publicatishgce evaluatioessentiallytakes into account the
journal articles Thecitations of books areot easily workableHowever some databasgike Google
Scholar providecitation countgor books

[LIVRE] The structure of scientific revolutions

TS Kuhn - 1970 - svn.assembla com

Preface The essay that follows is the first full published report on a project originally conceived
almost fifteen years ago At that time | was a graduate student in theoretical physics already within
sight of the end of my dissertation. A fortunate involve- ment with an experimental college ...

- Autres articles - Obtenir@UNIL - Find in RERO - Les 54 versions - Importer dans Refllan

Fig. 8 Citation countof a bookin Google Scholar

oy [Cs'f‘%dvf'&':mmzo TITLES] . 2% page AT it S
KUHN STRUCTURE REVOLUTION 1970 1
KUHN STRUCTURE SCIREVOLT 1970 1
KUHN STRUCTURE SCI REVOLU 1970 "
KUHN STRUCTURE SCI REVOLU 1970 3 1
KUHN STRUCTURE SCI REVOLU 1970 10 1
KUHN STRUCTURE SCI REVOLU 1970 21 1
KUHN STRUCTURE SCI REVOLU 1970 77 1
KUHN STRUCTURE SCI REVOLU 1970 101 1
KUHN STRUCTURE SCI REVOLU 1970 170 2
KUHN STRUCTURE SCI REVOLU 1970 175 1
KUHN STRUCTURE SCI REVOLU 1970 178 1
KUHN STRUCTURE SCI REVOLU 1970 191 1
KUHN STRUCTURE SCI REVOLU 1970 195 1
KUHN STRUCTURE SCI REVOLU 1970 204 1
KUHN STRUCTURE SCI REVOLU 1970 208 1
KUHN STRUCTURE SCIREVOLU 1970 209 1
KUHN STRUCTURE SCI REVOLU 1970 CH5 1
KUHN STRUCTURE SCIENTIFIC 1970 9
KUHN STRUCTURE SCIENTIFIC 1970 4 1
KUHN STRUCTURE SCIENTIFIC 1970 158 1
KUHN STRUCTURE SCIENTIFIC 1970 162 1
KUHN STRUCTURE SCIENTIFIC 1970 171 1
KUHN STRUCTURE SCIENTIFIC 1970 182 1

Fig. 9 Citation countf a book in web of science
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Early in 2010, NLM started to introduce metadata for books and books chapters in PubMed. Besides
NLM collects reference citations for the books in the digital collection called "Book Shelf". Here
again, the EUtilities of PubMed and the PMID can retrievX format for all the identifiers of the

books or book chapters citing a given journal article.

The introduction of thé-index in bibliometricanalysismplies obtaining theitation counts for each
reference introduced in SERVAI the different provides are consideredhere isonly one single
methodto ensue the right match between the repository metadata and the external atatias:the
Web Servicénas to be querieby unique identifie(DOI, UT, PMID, PMCID. Some databaseto
accept queriesoenbinng other metadata elementglé + author name + yeggurnal namer volume

+ isaue + start page, ejcHoweverthis combinatiormust be used only in absence of any identifier or
in case the first method fajlbecausehte chances of retrigyg the right citation are fewer and the
matching errors are not excluded

In the bibliographic academic fieldhé most important identifier ertainlythe DOL
Multidisciplinary,this identifierensuesthe link to the electronic full texendit is largely included in
manybibliographic databasek can alsde used as search criteria in most caskes.PAMID, though
limited to the biomedical fields also widesprea@nd can be used as search critasisociated with
the web service dVoS or SCOPUS However, somesystems likeCitebasedo not recognize .itAs a
matter of factthe Open Archivesr their aggregators accegpte OAFPMH protocolquery
"GetRecord! This method requirgthe internal identifier of the reference in the original arckivéhe
papers archived in PubMed Centrahbe retrieved with the PMCIRand not with the PMIDThe
PMCID is notincluded in the metadata of many databases or repositories and SERNMAL is
exception Yet, itis easy tabtain the PMCID foa given PMIDon the fly, using one of the PubMed
Web ServicesA list of PMIDs can also be converted manuallsingthe NLM "PMID to PMCID
convertet web form (each querg limited to 2000 PMIDs)

The Web of Science Unique identifier (UT)assentiato extract data &ém this databaseith a
guarantee 0100%match.Thetestsrun in Lausanne revealdldat sometimes reference included in
Web of Science hawo citation counts because the query by DOI or PMID gives no seduie same
query by UT would have worked filrit at the moment, itherepository management system, only
one external database identifigr addition to the DQlcan be added. Imost cases PMIvas
preferred

Results

After some tests of the different databases and Web Sewsesmiched theonclwsionthat onl two
resources could be used for the inclusion ottiredex inthe bibliometric analysiperformedn
LausanneWeb of Science anBCOPUSHowever, the PubMed Central citation counts were also
included in order to test this new datarang from Open Access documents.

EachSERVAL recordandinstitutionalauthorpublications paglasto be enriched with the citedness
count coming from WoS anr8iCOPUSGiven thatthe majority of the biomedical records stored in the
repository hathe PMID and/orDOlI, butis often deprived ofhe WoS identifierthe repository
metadata withhe citation countdave to be mergeaasingthe followingsimplesearch protocol:

1. If the SERVAL record haaUT, then itwill be usedto query Web of Science
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4.

For SCOPUSand for Web of5cience if the SERVAL record doesn't have an USg the
query [DOI] OR[PMID]"

If the SERVAL record des't have any external identifiethen combine the field§Journa)
AND [Volumg] AND [Issug AND [Start pagf

For PubMed Central, tnthe PMID is used in the query

Both databases offex"light" web service retuing the citation counts with the URL to build inbounds

links

With the inspiration of some related projects IBbliosight(30) and Socraté€81), and using the
information shared byeoplewho try to collect the citation counts to enrich the repository de@gn
http://hub.hku.hk/handle/123456789/44386 the link resolver main page afdocumer{82), we had

designed prototypeusingPHPHypertext Preprocessa widelyusedandgereratpurpose scripting
language, combinedith aweb formallowing the choice between the 3 citation databases retained.

£) SERVAL Bibliometrics tool (Beta) - Mozilla Firefox (=3
Fichier  Edition  Affichage  Historique  Marque-pages  Outils 7

l_-] SERYAL Bibliometrics tool (Beta)

SERVAL Bibliometrics tool (Beta)

Author ;| Select an author v

Capture citations from databases :

Web of Sctence
SCOPUS (slow)
Publfled Central

Get citations counts

Developped hy the Medical Library of the L TUniversity Hospital, CHITY

Fig 10 The Lausanne bibliometriprototype web form

The system, available http://www.bium.ch/bibliometrics/, performs the following steps

1.

Collect the publication list records metadatafor an author or a research ufmam the
institutional depositorsERVAL

Use thedentifiers or the other metadata element$o query each Web Service following the
search protocol

Parse the responses armktract the citations counts and URLs

Display thepublication list with both citation counts for each referencand deep links
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http://hub.hku.hk/handle/123456789/44386
http://www.bium.ch/bibliometrics/

h
¢}

- O md B OCE @ | [ btk fewse2,unil.chiopenilinkfopenlinker bibiometrics bibliometrics. php?authorid=aaa-imt = 77 < | |#f- Pl -

I_L] Unisciences - UNIL - Jovan Mirkovitch

mscieﬂces Annuaire Actualités Aide
Langues: fr | en MyUNIL
[ s

Données actuelles

>

Unisciences en bref Jovan Mirkovitch

Liste des personnes

Liste des unités

Aide

Coordonnées Enseignements Bibliométrie

Richman L., Meylan P.R., Munoz M., Pinaud 5., Mirkowitch J., An adenovirus-based
fluarescent reparter vector to identify and isalate HIV-infected cells. fournal of virclogical
methods 99(1-2), pp. 9-21, 2002, [Pubmed]

SCOPUSE Times Cited: 3

wieb of Science® Times Cited: 4

FubMed Central Times Cited: 1

Fivaz 1., Bassi M. C., Pinaud S., Mirkovitch 1., RNA polyrmerase II promoter-proximal
pausing upregulates c-fos gene expression. Gene 255{2), pp. 185-94, 09-2000. [Pubmed]
SCOPUSE Times Cited: 7

web of Science® Times Cited: 6

PubMed Central Times Cited: 3

Fivaz 1., Bassi M. C., Price M., Pinaud 5., Mirkovitch 1., Precisely positioned nucleasomes
are nat essential for c-fos gene regulation in vivo. Gene 255(2), pp. 169-84, 09-2000. [Pubmed]
SCOPUSE Times Cited: 2

web of Science® Times Cited: 2

PubMed Central Tirmes Cited: O

Fivaz 1., Chiarra Bassi M. C., Pinaud 5., Richman L., Price M., Mirkovitch 1., EBV-derived
episames to probe chromatin structure and gene expression in hurman cells, Methods in
Molecular Biology 133, pp. 167-82, 2000. [Pubmed]

SCOPUSE Times Cited: 1

PubMed Central Tirnes Cited: 0

Fivaz 1, Bassi MC, Pinaud 5, Mirkovitch 3, RMA polyrmerase II promoter-proximal pausing
upregulates c-fos gene expression. Gene pp. 255, 185-194, 2000,
SCOPUSE Times Cited: 7

Fivaz 1, Bassi MC, Price M, Pinaud S, Mirkovitch 1, Precisely positioned nuclensames are
not essential for o-fos regulation in vivo, Genepp. 255, 169-184, 2000,

Souici A.C., Mirkovitch 1., Hausel P., Keefer L.K., Felley-Bosco E., Transition mutation in
codon 248 of the pS3 tumor suppressor gene induced by reactive oxygen species and a nitric
oxide-releasing compound. Carcinogensesis 21(2), pp. 2581-287, 2000, [Pubrmed]

SCOPUSE Times Cited: 27

web of Science® Times Cited: 30

PubMed Central Times Cited: 4

Price M., Fivaz 1., Jotterand A., Mirkovitch 1., Tissue-specific chromatin structure at the

Fig. 11 The SERVAL publication list enhanced with WoS, SCOPUS and PubMed Central citation counts and deep links

5. Create a new dataset taking the highest citation counts for each publication
6. Calculate severalbibliometric indicators for each database and the newataset
X Number and percentage of references retrieved in the database
Total sum of the times cited
Average of citatiosperretrievedarticle
Number of publication never citéditation count = 0)
h-index
X g-index and g/h ratio
7. Generatea tableincluding the bibliometric indicators anthe complete list gpublication
identifiers retrieved from differerttatabases and sorted by the higlegation counts.

X X X X
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Fig. 12 The SERVAL publication listorverted in a bibliometric table Yothe fly'

The advantage of mixing data from WoS, SCOPUS and PubMed Centralsetbah take the
highest citedness score per record and obtain a new kind of metric less sensible to specific
database errors and shortcoming$10, 33).
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Conclusionand Future work

TheWeb Srvicesoffered by referencenhanced databases pegticularlyinterestingwvhen combined
with the accuracy of metadata and tdoenprehensivene$sund in the institutional repositoriel the
Impact Factor or other journal centered metussallychangeon a yearly basisnly, the bibliometric
information like citation counts changes each week and must be rendvigditliatiorfostersthe
mashup techniqueand themergingof metadata on demanti allowsintroducingthe h-index in the
bibliometric research assessment process.

Higher standardizatiom theaccess to the data provideas {he moment only the Open Archivesss
astandard protocol, the main databases like Web of Scig@@PUSand PubMed have their own
system and APIand the igrease of the bibliometric information available and delivered in a machine
readable format (XML or JISONyould improve the efficiency and the interest of the Webviges

use.

Currently, rich and accurate metadata can only beved using unique ideffiers like DOIs, PMIDs

and UTs.Those identifiers are the essential pivot between bibliographic databases, Open Archives anc
third part Web Servicedt is very important to collect them as soon as possible and as many as
possible irtheinstitutional repsitories and library catalogs.

Comparing all the bibliometric resources and implementing a technical solution extracting the citations
counts and making a masip with therepository metadata was not easy, if we conglarthis is a

field experiencingig changesvith a quickly movingechnologyWithin one yeafrom now, the

landscape of the referereahanced databases vaéirtainlybe different and we must be awake and
refresh our bibliometric system using the better resources and tools to improve the research assessm
processn our faculty.

The next step is to improvedlprototype antb adapt it to work with other sours®f meadata like
PubMed with the purpose to make bibliometric analysis of external autti@snclusionof an
internal Web Service returning the journal IF for a given ISSN will also be tested.

7KH ILHOG R UHYVH Déyvé&ldpesovery lgBakipNew pbdsibilfieshave to be explored,
particularly thoseffered ty the platforms like ResearchBr(http://www.researcherid.conor

ORCID (Open Researcher and Contributor Hitp://www.orcid.org and theemerging Vb services
specialized imames likehe VIAF project(http://www.viaf.org)or the Wikipedia API
(http://www.mediawiki.org/wiki/AP). The techniques of disambiguation and retrieval of synonyms
could be really importardutsidethe repository spherevhere the lists arsupposed to be
$homonynous fre€.

At last,we suggesthe inclusion of a new metric takigr each referencene highst citedness score
extracted either from WqScopus or Pubkt Central This would be anixed data h-index. Anyhow
the systenis flexible andopen to the inclusion of new metrics and techniques of normalization
discusseavith the research evaluation unit.
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