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Abstract. The measuring of research results can ksed in different ways e.g. for assignment of resdagrants and
afterwards for evaluation of project’s results. ¢an be used also for recruiting or promoting reseérinstitutions’ staff.
Because of a wide usage of such measurement, thectieh of appropriate measures is important. At te@me time there
does not exist a common view which metrics shoulduked in this field, moreover many existing metritsgat are widely
used are often misleading due to different reasoeg. computed from incomplete or faulty data, tmetric’s computation
formula may be invalid or the computation resultarm be interpreted wrongly. To produce a good franoekvfor research
evaluation, the mentioned problems must be solwedhie best possible way by integrating data fronffetient sources to
get comprehensive view of academic institutions’@asch activities and to solve data quality problem#/e will present a
data integration system that integrates universitformation system with library information systemnd with data that
are gathered through API from Scopus and Web of Suwe databases. Data integration problems and datelity
problems that we have faced are described and péssblutions are presented. Metrics that are definend computed
over these integrated data and their analysis pbisies are also discussed.
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I. INTRODUCTION The potential candidates to apply should have

Evaluation in science is necessary as in other certain number of publications indexed in Web
fields. From peer performed unique review process, of Science.
evaluation of research results is turning into @ire e Content management and decisions refer
work based on metrics [1]. The number of different mostly to individual researchers’ activities, for
metrics is increasing rapidly, so it is very sigraht example, the choice of journal where to
that they should be correctly chosen, computed and publish is based on indicators.
applied by organizations that are implementingrthei e Consumer information, for example, attracting
own evaluation framework. Therefore, the good new students can be based on different
praxis examples and guidelines that would allow to university rankings that use also science
avoid different traps in such metrics based evalnat indicators among others.
should be provided. This classification [2] takes into account the &sag

For the science evaluation, different methodsof research performance indicators, but input
including quantitative ones are applied, also theindicators, such as number of researchers are fout o
evaluation results are used for different purposesthe scope.

Research indicators can be used starting from state Later in this paper the data integration architetu
level political decisions till individual researaBé  oriented toward the collection and retrieval of

decisions in his everyday work. bibliometric indicators is proposed. Therefore, Ust
The usage of research indicators can be classifiegake a closer look at this type of indicators.
into five main groups [2]: Bibliometric indicators can be divided into threaim

e General science policy group’s typical activity groups [3]:
is setting state level goals, for example, stating e Quantity indicators or productivity indicators,

how many universities should be among top for example, number of publications.

universities in the world. e Performance indicators or quality indicators,
¢ Funding allocation describes activities that use for example, h-index.

indicators in different calculations to compute e Structural indicators allow to evaluate

the amount of funding. connections, for example, co-authors from
e Organization and management is the group of different fields, institutions or countries.

activities that use indicators, for example, in  The principles characterizing the best practice in

Human Resource Management for careermetrics-based research assessment are given in the
development or recruiting new research staff.
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“Leiden manifesto” [1], where 10 principles with principles and as a result provides a qualitatind a
explanations and examples are described. comprehensive data collection.

Some of these principles [1] should be considered This paper presents the components of this
when designing a data integration architecture toarchitecture, discusses the main integration proble
support later effective research evaluation prqcessthat we have faced during implementation and

for example: solutions that we have chosen to overcome the

e Keep data collection and analytical processesshortcomings. This architecture is developed at th
open, transparent and simple. University of Latvia (UL) and the main component is

e Allow to verify data and analysis by those, implemented as a module of UL information system
who are evaluated. (LUIS).

e Account for variation by field in publication A. Types and Choice of Evaluation Indices
and citation practices. Our architecture is discussed in detail in therlate

« Recognize the systemic effects of assessmeng€ctions, but it must be mentioned that one
and indicators distinguishing feature of it is the usage of exétrn

« Scrutinize indicators regularly and update them. data sources Scopus API [7] and Web of Science API

The authors of principles [1] state that not only _[8] _ provided by both largest publication citation
journal publications, but also books for historians ndices. _
conference proceedings for computer scientists, and, Because one of the external data sources is
national-language literature for social scientists OCOPUS, the data analysis possibilities directly in
should be considered. Scopus database were evaluated. Scopus provides

When different sources are used to provide theScival tool that is based on some groups of metrics
needed data for different fields, the problem aise [9], for example: Productivity metrics measure the
are the results comparable. The authors [1] discus¥0lume of output, Citation Impact metrics describe
this question also and argue that normalizedth® influence of the output, for example, citation
indicators should be used, for example, the onegounts, Collaboration metrics give information be t

based on percentiles that are computed according tEESearch partnerships. The particular metrics ahat
the citation distribution within the respectiveldie used in Scival are Scholarly Output, Journal Count,
When designing institutions’ internal system, it Journal Category Count, Citation Count, Cited
should be taken into account that indicators changd UPlications, Citations per Publication, Number of
the system, therefore instead of one indicatoetat  Citing Countries, Field-Weighted Citation Impact,
indicators should be chosen, to avoid differensega ~ Collaboration, ~ Collaboration  Impact, ~Academic-
Today there are many efforts trying to evaluate Co_rporate Collaboration. _It must _be mentioned that
research results objectively and develop infornmatio SciVal tool uses only publications ‘l‘ndexed by SGDPU”
systems to support these activities. Institutions®S @ data source. Metrics e.g. “Scholarly output’,
develop their own or use commercial or non- “Citation count” and others quantitatively measure

commercial products to maintain data about researcidifférent aspects of research activities. Theseasp
results. can be associated with the groups of measures e.g.
A research information system in Scandinavia [4] Productivity or citation impact.

is an example of such system that is implemented an ~ S€OPus APl provides all data about UL
used in Denmark, Finland, Norway, and Sweden andPublications, so all these metrics can be calcdlate
mostly contains integrated, high quality biblionietr /S0 in LUIS. However, not all publications in LUIS
data. The system is used for performance-baseff@ve the same set of data due to different data
funding. Remarkable, that this system has also itSOUrces, so not for all publications all these roetr
own publication indicator that by weighting the €&n be calculated. The above-mentioned metrics and

results from different fields allows to comparerthe also some derived metrics can be calculated at the
The requirements for research evaluation inéxtent that the data are provided. As an example of

Latvia are formulated in the regulations issuedtey ~ derived metrics, the Scopus quartiles can be
government and prescribe how the funding formentlor!ed, that_ are calculated based on Scopus
scientific institutions is calculated [5], [6]. Aording ~ Percentiles for CiteScore [10]. o
to these regulations, the productivity of scientifi B. Scenarios of Obtaining Publication Data
work is evaluated according to the number of Data about publllcauon.s of the_ staff and students
publications indexed in Scopus or Web of Science®f UL are stored in the information system of the
(WoS). university (LUIS). .On one .hand, Fhese data are
gathered from multiple other information systemd an
Il. MATERIALS AND METHODS on the other hand, authors and faculty and library
The goal of this research is to develop andst_aff hav_e an opportu_nity to enter puk_JIication data
implement an architecture for bibliometric data directly into the university information system
collection for metric-based research evaluation(Figure 1).
support that takes into account the best practice
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D. Publications Added by the Faculty Staff

Each faculty of the university can designate a
person responsible for entering and editing
information about publications authored by the
faculty members: employees and students. Such
faculty user can add new publications written by th
faculty members by employing the same procedure as
publication authors, which was described in the
previous section of the paper.

Besides, a faculty user can change authors and
author affiliations for the existing publications
authored by the faculty members. This is necegsary
correct authors that were erroneously automatically
assigned to the publication during the synchroronat
, process.

o E. Publications Added by the Library Staff
Publications that are not indexed by Scopus can

Bibliographical data
Author matching

Faculty staff

Library user

Fig.1. Scenarios of Obtaining Publication Data

C. Publications Added by Authors

be also added to the library information system
ALEPH by the library staff. This is done when a
library user comes across a new publication authore
by the university members in some journal or
conference proceedings or when the information

The first and the preferred scenario of obtainingapout a new publication is obtained from the it o
publication data is when these data are entere@hby recently indexed publications in Web of Science
author of a publication. University employees, PhD gatabase, which is monthly distributed by Web of
and Master's degree students have a publicationgcience. The bibliographical information about ane
section of their profile in the university manageme pyplication is entered in ALEPH and during the
information system (LUIS), where all publications synchronization process is also loaded in LUIS to
are listed. ensure that LUIS always stores data about all

Before adding a new publication, an author mustpublications available in ALEPH.
search for publications authored by him/her in the  \when the new publication is loaded in LUIS from
library information system (ALEPH) and LUIS with ALEPH, the author detection is conducted, when for
the purpose to discover whether the publicatiom thaeach author of a pub”cation' a Corresponding perso
the author planned to add to the system has already, LUIS is searched for. If the person is foundg th
been entered in ALEPH or LUIS. In such case thepyplication is added to his/her profile. For author
author can just select it from the list and ad@ithe  matching, names and surnames of authors are used.
profile. _ o _ Since authors tend to use different spelling versio

If the desired publication is not found, to adént  of their names and surnames, when special chasacter
author must select a type of the publication amhth of the Latvian language are present in their naones
enter bibliographical information, which includes: gyrnames, Jaro-Winkler similarity [11] is used itwif
title of the publication, f|e|d, CO'aUthorS, aféitions the most similar name/surname combination of a
of authors, year and place of publication, publishe person. After process testing and evaluation of
number of pages, ISBN, ISSN, web link, keywords. experiment results, it was discovered that the most
BeSIdes, an author must indicate the status of th%ppropriate threshold for Jaro-Winkler S|m||a|’|w t
publication: published, submitted for publication, perform name and surname matching is 0.93 and this
developed or under development, attach publicatiorcoefficient is currently applied to consider name-
files (at least a book cover) and indicate whether g rname combination similar.
publication files may be made public. It is also |y addition to entering new publications to
possible to select databases where the publicaion Al EpH, library staff are also responsible for
indexed and write any other additional information Correcting and Supp'ementing b|b||ograph|ca| ddta o
comments. _ o publications added by authors and by faculty statf

In addition to entering new publications, authors of publications data imported from Scopus database
also have an opportunity to unlink publicationsnfro (see Section F).
their LUIS profiles that were erroneously F. Publications Loaded from Scopus
automatically ~added to them during the  Another data source that is used to populate
synchronization process, when publication data argyyplication data in LUIS is Scopus database. Data
loaded from ALEPH or Scopus (see Sections Eapout articles published during the last 2 years ar
and F). loaded from Scopus to LUIS daily and data about all

other articles are loaded weekly. The synchrororati
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process uses Scopus API to obtain bibliographicalSince authors tend to use different spelling vesio
data and citation metrics of articles authored by U of their names and surnames, when special chasacter
staff and students indexed by Scopus. The followingof the Latvian language are present in the name or
information is extracted from Scopus about eachsurname, Jaro-Winkler similarity with the threshold
publication: unique identifier, publication title, of 0.93 is used to find the most similar name-somaa
journal or proceedings title, ISSN, ISBN, DOI, page combination of a person. If a corresponding peiison
range, volume, issue, publishing date, type andfound by his/her name and surname, author Scopus
subtype of a publication, as well as author identifier is saved for the person for matchingufet
information: unique author identifier, name, surlgam publications.
author affiliation, H-index and publication affitian After a new publication record is loaded from
information: name, city, country. Affiliations are Scopus to LUIS, it is also automatically added to
associated with authors as well as with publication ALEPH and later checked by the library staff, the
directly. In addition to bibliographical informatip  bibliographical information is supplemented and
citation metrics are also obtained that include thepossible errors are corrected.
following information: number of citations, Source G. Publications Loaded from Web of Science
Normalized Impact per Paper (SNIP) [12], the  We are also using Web of Science web services as
SCimago Journal Rank (SJR) [13], CiteScore. Thean additional source of information about
last 3 metrics are calculated and obtained for thepublications. The information obtained from WoS
particular joirnal or conference proceedings (rat f includes: unique identifier, title, issue, pages,
the particular publication) and for the particular publication date, journal or proceedings title,urok,
subject areas. Previously, it was possible to abtai book series title, DOI, ISSN, ISBN, number of
Impact per Publication (IPP) metric [14], whichnist citations. The information about authors includest |
available from Scopus anymore, so this number isauthor names, surnames and in some cases also
retained for previously loaded publications. Researcher identifier in the web services version,
The first step of the Scopus synchronization which is available to the University of Latvia. @
process is publication recognition phase, whenthe affiliation of authors is not available, we bav
publications obtained from Scopus are mapped withdiscovered that author matching process for Web of
the existing publications in LUIS to avoid creatioh  Science data produces too many incorrectly ideutifi
duplicates and detect new previously non-existingauthors, therefore, it was decided to add new Web o
publications. The recognition is firstly based diet Science publications manually.
Document Object Identifier (DOI) which is unique However, we match Web of Science data with
for every publication. If the matching publication existing publications in LUIS, loaded from Scopus o
with the same DOI is not found in LUIS the entered previously by authors, faculty staff ordity
recognition based on the title and publication yisar employees. Just as for publications loaded from

applied, i.e. for each publication obtained from
Scopus for the first time, the process searches for
publication with the same year and similar title in
LUIS. Jaro-Winkler similarity is used again to dste
the existing publication in LUIS with the most siani
titte, because variations of title spelling as wadl
data quality issues are sometimes present in data.
perform title matching, we use the same threshmid f
Jaro-Winkler similarity (0.93) and this coefficieist
currently applied to consider titles similar.

If the matching publication record is found in

LUIS, its citation metrics are updated and the link own

between this publication and Scopus record
established. If the publication is new, it is added
LUIS with all its bibliographical information and
citation metrics. In case of a new publication,haut
matching is also performed, when for each authar of
publication affiliated with the University of Lawj a
corresponding person in LUIS is searched for. & th

person is found, the publication is added to his/he

profile. For author matching, firstly author Scopus
identifier is used, which allows to find authorsath

were previously loaded from Scopus. If a

Scopus, we use DOI as the primary data unit for
matching and title and year of publication as the
secondary data unit for searching for publicatithrad
are not found by DOI. For all matched publications,
we update Web of Science citation number.

H. Internal UL Index for Publication Evaluation

Due to different types and levels of publications
in addition to the ones indexed in Scopus or WoS
some system that at institutions level systematizes
publications can be introduced.

In 2013 the University of Latvia introduced their
internal index [15] for evaluation of

ispublications. This index is calculated from all

publications in LUIS system. Index can be calcudate
at the individual researcher’s level or the faculty
level. Index considers a publication type, pulilaa
level and number of authors. According to the type
and level, points are calculated and divided wiit& t
number of authors.

For example, a publication type can be “Journal
publication”, and within this type publications are
classified according to their significance. So fiois
type some level examples are “Indexed in WoS Q1 or

corresponding person is not found by author Scopu$)2” or “Indexed in WoS or Scopus”.
identifier, names and surnames of authors are used.
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On the one hand this index considers allare indexed in Scopus and 7764 publications are
publications, differentiates  their  significance indexed in WoS.
according to their type, but there are also some Further in this section 3 different analysis
controversial issues, e.g. division with the authorscenarios for research output evaluation that @an b
count, that need to be discussed and improvechéAt t implemented with the new publication module and
moment, this index is calculated, the LUIS systemdata integration infrastructure are described.

provides also the interface for analysis of thideix, The following parameters were applied for the
but in praxis this index is not used yet for evéila  data extraction for all research questions: Faculty
of the research results. name “Faculty of Computing” and Time period

Alternative ways how to evaluate the research“2013 - 2016".
output are being searched due to several reasons. For the % analysis scenario the following
Despite the fact that the calculation of state leidg research question was formulated: “How many
financing for the institution depends on the faculty publications are indexed in Scopus or WoS
publications count indexed in Scopus or WoS, thesecomparing to all faculty publications?”. Figure 3
indexes show uneven distribution among differentshows the trend that the whole number of
fields. According to the UL’'s publication countrfo publications decreases and the number of indexed
time period 2012 -2015, physics, natural scienceks a publications increases and in the year 2016 thexe a
engineering are prevailing [5]. However, it does no only 7 publications that are not indexed.
mean that researchers from other disciplines do not
work or their results are not significant. 100

I.Analysis Tools in LUIS for Research Evaluation
Analysis tools in LUIS provide the possibility to | 80
evaluate an individual researcher or a faculty. ther

) . ; 60 - == Number of
faculties, the internal UL index can be also calted ; = publications

(see Figure 1). The publication registration module| 44 .
. L . == Indexed in
allows to gain an insight about the quantity and Scopus or WoS

quality of publications of the faculties’ researche 20
0 ‘ : ‘ :
Publikaciju sadalijums pa veidiem un limeniem 2013 2014 2015 2016
Struktravieniba: Datorikas fakultate - - - - -
Laika periods:  2014.-2017. g. Fig.3. Indexed publications vs. all publications
_ _ Publikaciju skaits aits
Publikaciju veids/limenis W%L(—z)’ﬁlndskss Skf’p;

Recenzétas zinatniskas un citas monografijas 0 2.50
0.00
0.00

373.30

For the 29 analysis scenario the following
research question was formulated: “How many
publications of the faculty are indexed only in WoS
and not in Scopus”. In Figure 4 two measures to
compare are given: the number of publications

indexed in WoS and the number of publications that
El ] e ot 000 are indexed only in WoS, but not in Scopus. The
Kapd unkiles publicicas S0630[ 225 proportion between both metrics persists over time,
Fig.2. Report about faculties’ results in LUISbfications module which may indicate a relative stability of authors

] o choice where to publish their results and which
Another useful tool provides the possibility t0 ~onferences to attend.

select and extract detailed information about
publications, that is collected and integrated fralin
information sources that are included into previpus /

described architecture including WoS and Scopus. Ir| a9

most cases the information added to the publicatior ——Wos
records is the actual citation count, the inforomti | 30 -

about the Journal or book series e.g. SJR, SNIP, IP 50

and Cite Score. Originally Cite Score provides /. =f#=only in Wo5
percentiles that are used in LUIS publication medul | 10 (notin

to compute Scopus quartiles. -’l——/ Scopus)

0 T T T 1

IIl. RESULTSAND DISCUSSION 2013 2014 2015 2016
To demonstrate the volume of data collection used Fig.4. Overlapping of WoS and Scopus publication
for research evaluation at the University of Latvie
are will provide several statistical indicators. €Th For the 3' analysis scenario the following
total number of publications by UL members for the research question was formulated: “How many
last 30 years is 42417. 6967 publications out efrth  publications out of all faculty publications indexby
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Scopus have Scopus quartiles computed according tare produced and used. Also each researcher can see
Cite Score and how many of them have Q1 or Q2?"the list of publications in his or her LUIS profitand

The results in Figure 5 show that over the timegaer during the automatic CV generation option in LUIS
the number of publications of the faculty indexed b the actual publication list is added. These, ofrseu
Scopus is getting closer to the number of publicesi  are not the goals why the system was producednbut
that are published in journals or book series lzate  the starting point, while all stakeholders are iggtt
CiteScore percentiles, from which we computedfamiliar with the provided features, also some
quartiles. Among the last ones, the proportion ofoperational usage is acceptable.

publications that have Scopus quartiles Q1 or Q2 Some examples of the intended usage of the

remains unchanged over the time period. system were also demonstrated in this paper.
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