Open Access Statistics:
An Examination how to generate Interoperable Usage Information from
Distributed Open Access Services

Publishing and bibliometric indicators are of utinedevance for scientists and research
institutions. The impact or importance of a puliima (or even of a scientist or an institution) is
mostly regarded to be equivalent to a citation-tasdicator, e.g. in form of the Journal Impact
Factor (JIF) or the Hirsch-Index (h-index). Bothamindividual and an institutional level
performance measurement depends strongly on thgxeet scores. The most common methods to
assess the impact of scientific publications sheveral deficiencies, for instance:

» The scope of the databases that are used to delciti@ion-based metrics (Web of Science
WoS respectively the Journal Citation Reports JB&R Scopus) is restricted and more or
less arbitrarily defined.

» The JIF and h-index are showing several discipjifigaises (exclusion of many document
types, the two years timeframe of the JIF, etc.).

* Both JIF and h-index are privileging documents nmyglish language.

Even though in principle citation-based metricsvite some arguments pro open actebey

mostly disadvantage open access publications -bytitht reduce the attractiveness of open access
for scientists. Especially documents that are aelhived on open access repositories (and not
published in an open access journal) are excluaed the relevant databases that are typically used
to calculate JIF-scores or the h-index.

Open access journals on the other hand may hal¥esztdre and indeed some of them even have
an impressive Impact Factor. Nevertheless thepiea discriminated by the JIF-formula and the
scope of the JCR:

» Since many open access journals are quite new atteehacking the citation history a
journal needs to be indexed by the JCR and to raaditractive JIF-score.

* Open access journals are published above averafg/@ioping countries. Due to its
unbalance towards the English language these jmuasaally attain minor JIF-scores — if
they are indexed at all by the JCR.

Assuming that the motivation to use open acceshghifg services (e.g. a journal or a repository)
would increase if these services would convey ssoneof reputation or impact to the scientists,
alternative models of impact measurement are digcligrevailing research results indicate that
alternative metrics based on usage informatioriemtenic documents are suitable to complement
or to relativize citation-based indicators. FollagiBollen et al. (2005, 2009) not only the bare
frequency of citation or usage may be meaningiull,dbso the structure of citation networks or
usage networks of scientific documents.

To test, evaluate and produce such alternativeatolis based on document usage it needs a
sophisticated infrastructure to generate and exgdharieroperable usage data within a network of
several different servers, especially if the dat@lscontain information on the context of document
usage. For example this includes the logging ofj@svents on open access repositories that are
indexed by legions of robots and that contain rHilsidocuments and duplicate documents (maybe

! Scientific documents that can be used free ofgehare significantly more often downloaded anddciten Toll
Access documents are (Harnad & Brody, 2004; LaveeR001). Moreover the frequency of downloads séems
correlate with the citation counts of scientificcdments (Brody, Harnad & Carr, 2006)



in different file formats) as well as a an dataisture that makes clickstream analysis possible. An
infrastructure like that faces all the problemswndrom weblog analysis in digital libraries as
reported for instance by Jamali, Nicholas & Huntimy(2005).

The projectOpen Access Statistics (OASY tried to create an infrastructure that meets the
requirements mentioned. OAS is funded by the Déetsorschungsgemeinschaft (DFG, German
Research Foundatichand was initiated by the Electronic Publishing kitg group of DINI
(Deutsche Initiative fiir Netzwerkinformation/Germiatiative for Network Informatiort) Four
project partnerscollaborate together to pursue the following aims:

1. Develop a common standard to exchange usage datadredifferent services.

2. Implementation of an infrastructure to collect, ggss and exchange usage information

between different services.

OAS collaborates tightly with two associated prtge®VhileOpen Access Statistics addresses

usage descriptiorpen Access Citation (or Distributed Open Access Reference CitatioviSes —
DOARC®) aims at tracking citations between electroniclisalions.Open Access Network intends
to build a network of repositories and it will alsondle the results of OAS and DOARC in one

user interfac® It also offers services for DOARC and OAS, ehg deduplication of documents

which is based on asymmetric similarities of felt documents.

OAS has implemented an infrastructure to colledt @xchange usage information between
different services (e.g. open access repositdroesice servers, linkresolvers) and to process this
information according to the standards of COUNTE&JEc and IFABC. This allows comparing
hits from different services.

The OAS infrastructure is two-tier. Firstly, thet@l@roviders generate logs about document usage
and pseudonymize user information (e.g. IP addsgskethe following step they process usage
information (add a unique document ID, transforragdnto OpenURL ContextObjects etc.) and
finally offer the information via OAI-PMH. Secondlthe central service provider collects the
usage events from each single data provider anzepses this data. It deduplicates documents (e.g.
it sums up the hits on files with the same contentlifferent servers) and also deduplicates users,
so it is possible to create download graphs optawlact clickstream analysis. It also processes the
data according to the three standards mentionedddeind (including the removal of non-human
access and considering standard-specific paramdedouble-click spans). After the calculation
the usage data will be retransferred to the disteith services (the data providers) and to the Open
Access Network service.

Additionally, OAS outlined further services for mgtories based on usage information and
developed implementation guidelines which makagstyefor other services to join the OAS
infrastructure.
The usage data produced by OAS may be used

» from anuser perspective as a criterion to estimate the relevance of a ohecu (e.g.

rankings)
» from anauthor perspective as an indicator for the dissemination of a concept
» from arepository perspective:
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0 as additional metadata for search engines, datslesse
0 as arecommender service
0 as additional metadata for users

Data providers have to fulfil rather light-weigleiquirements to take part in the OAS infrastructure.
Their web servers have to use a defined but ealsgrtdle configuration, they must pseudonymize
user information and isolate the local documenttifier and as a last step they have to offer the
information as OpenURL ContextObjects containelish(tihe elementseferent, referring entity,
requester, service type, resolver andreferrer) via an OAI-PMH-interface to the service provider
aggregator service. DSpace or OPUS repositoriesavaty use modules developed by OAS, other
products can easily be configured to be OAS-réady

Some lessons OAS learned by now are on the onethanlinkresolver logs are hard to integrate in
the framework. Some services (OVID) do not offdtadle information while the information form
other services (SFX) seem very heterogeneous. ©athier hand the deduplication of documents
appears very difficult for several reasons. Fotanse a document may have more than one ID or
even more than one persistent identifier due tdipieldeposits on different repositories. Visa
versa, two documents with exactly the same comterytuse different sorts of persistent identifiers.
The formal publication in a journal may have a [stest identifier in form of a DOI, while the
postprint in a repository has a persistent idesttifn form of an URN. Another problem is that a
given document may have several splash pages femedtit servers pointing to one single file on
one server due to metadata harvesting.

By now OAS strives for a second funding phase teesthhe beforehand mentioned challenges and
pursue new goals for a second period. Some of the ssues for OAS-2 will be:
» the extension and the integration of new contriluservices/data providers (in form of
journals or repositories),
» the standardisation of indicators that are baseth®@mbsolute frequency of document usage,
» the implementation of added-value services for sépaes based on usage data,
» the evaluation of indicators that are more comeastly using techniques of usage data
network analysis) than pure usage frequencies aients and
» the internationalisation of the project.

Especially internationalisation and standardisatiead an intense exchange of information with
other projects tackling related issues as SURE, RTER, PIRUS, NEEO, PEER or OAPEN and
Knowledge Exchange, a cooperation of Denmark’stidacc Research Library (DEFF), the DFG,
the Joint Information Systems Committee (JISC) twedSURFfoundation.

Note:

This proposal is part of a coordinated effort byesal German open access-related projeots
present and discuss their work at the Open Rep@st@onference 2010. We see the conference as
an ideal opportunity to discuss patterns of stiatagd everyday collaboration and to open up to
international partners. We would suggest to pregese papers in a joint session.

° For more information see ,Specification: Data Fatmand Exchange for OA Statistics".
http://www.dini.de/fileadmin/oa-statistik/projektgbnisse/Specification_V5.pdf
19 OA-Network, OA-Subject Repositories, OA-StatisiEDARC, CARPET
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