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Abstract

This paperproposes a methodology for disambiguating research entities in databases, with a focus on
matching authors, institutions, and publications across various systems. The study examines the
OpenAlex and Lattes databases (Brazl’s national researcher registry), aiming to enhance the quality
and coverage of both databases. Persistent identifiers, such as DOIs and ORCIDs, are utilized to link
entities, while co-authorship and affiliation data assist in the matching process. The Levenshtein
distance metric is employed to compare names and titles for accuracy. The proposed method is
straightforward to implement in tabular databases, making it an effective solution for research
information systems. By improving the linkage of authors and publications, this methodology
enhances bibliometric research and data curation on platforms like Lattes and OpenAlex The results
illustrate the potential of integrating local and comprehensive databases to address issues of
ambiguous names and incomplete metadata.

Introduction

There are several research entities disambiguation systems and algorithms (Ferreira,
Gongalves, & Laender, 2012; Levin, Krawczyk, Bethard, & JurafSsky, 2012; Sanyal,
Bhowmick, & Das, 2021; Xu, Shen, Li, & Fu, 2018). They are used usually inside
research information systems in order to allow bibliographic studies. In commercial
databases such as Scopus (Boyle & Sherman, 2006) authors are required to fill their
data and a persistent identifier is created and maintained that way. That should
account for authors and institutions disambiguation. However, the references cited
are not always part of the input and tend to not have their metadata correctly
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disambiguated. Curatorship of the data is instrumental to their use and much of this
work is hidden as a commercial product inside vendors’ platforms (Mongeon & Paul-
Hus, 2016).

The recent attempts at comprehensive research information databases such as
DataCite, OpenAlex, OpenAlRE try to overcome this using several advanced
matching algorithms, many of them based on machine learning (Kim & Kim, 2018;
Qian, Hu, Cui, Zheng, & Nie, 2011; Rehs, 2021). There are weak spots in these
approaches mainly because of coverage that produces incorrect identification (Rehs,
2021).

It is highly likely, as shown in this work, that a projection of the content of these
databases on local scientific databases can overcome these problems in regards to
ambiguous names, lack of persistent identifiers, among others. In this use case, we
used the Lattes database (Mena-Chalco & Junior, 2009) (the Brazilian registry of
researchers) as a base to cross their production to OpenAlex. A nearly full matching
of researchers, institutions and publications would allow bibliometric research across
the Lattes database, that is not fully linked currently and would also correct and
improve on the OpenAlex database for it would increase coverage and metadata
quality.

In this work, a methodology to match research entities is proposed to disambiguate
them inside research information databases. The methodology uses persistent
identifiers as clues and their entities links, such as co-authorships and affiliations, to
propagate these clues. The clues are then combined using distance metrics for names
and titles. The methodology is tested matching research entities from the Brazilian
registry of researchers (Curriculum Lattes) against similar entities in the OpenAlex
database. The results indicate high precision and ease of implementation and use for
tabular databases, which is a common ground for research information systems.

Theoretical Background

Research information systems

A research information system is a sort of database that manages information about
scientific activities and production. Institutional databases that keep information on
their research such as thesis, monographs, books and articles are examples of such
systems (de Castro & Puuska, 2023). Granting agencies usually maintain registries
of their supported projects and sometimes try to maintain registries for their research
products (Alshamaila et al., 2024). Namely, such systems allow for bibliometric and
scientometric research on the cosmos they cover.

There are also databases that purport to be comprehensive about science, in the sense
that they aim to cover all knowledge production indexed according to some criteria,
such as Scopus, Web of Science, OpenAlex, Dimensions (Turgel & Chernova,
2024).

Such systems are important for the maintaining institutions to be aware of their own
function and priorities. In that direction, also government agencies that evaluate
scientific research are always in great need of such information, in many cases,
keeping such databases as public policy: such is the case of the Lattes platform
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(Digiampietri et al, 2012) and other national efforts, CVUY (Simon, Fontans, &
Aguirre-Ligtiera, 2013).

Persistent identifiers

The information about scientific activity is spread around several entities, such as
authors, journals, institutions, publications, among others. Such entities are usually
mapped to data entities in databases in order to create a data model that would allow
translating questions about scientific activity into queries or filterings on such
databases. Some data models about research are very complex and mature, aiming
at traceability of research entities such as the OpenAIRE graph (Vichos et al., 2022)
linked to the OpenAIRE database (Manghi, Manola, Horstmann, & Peters, 2010).
The linking that allows the creation of such models demands the identification of
research entities, ideally using unambiguous identifiers. The most egregious of them:

- DOI, ARK - for publications (Freire, Manguinhas, Isaac, & Charles, 2023)

- ROR - for institutions (Welke & Krause, 2024)

- ORCID - for researchers (Schnieders et al., 2022)

- ISSN - for journals (Bequet, 2022)
And others that could be linked, such as patent identifiers, companies registries in
the national offices, etc.
Usually databases of research information systems collect their data from forms
manually filled by researchers and staff or by collecting other online databases. The
diversity of sources and the intrinsic variable nature of human filled information
creates challenges for matching entities across databases and inside the same
databases. The variations in titles, in the writing of names given its multiple
components, abbreviations and translated names for research institutions, all that
adds to the importance of persistent identifiers.

Distance metrics to identify names

When matching of titles is needed, it is common to use metrics that compare pieces
of text as strings (Slavin, Andreeva, & Putincev, 2022). These metrics use character
variation as bases, the most common of them being the Levenshtein distance (Oztiirk,
Ertirk, Casale-Brunet, Ribeca, & Mattavelli, 2024; Sadiah, Iryani, Zuraiyah,
Wahyuni, & Zaddana, 2024). Although widely used to compare human names
(Kiawkaew, Kaothanthong, & Theeramunkong, 2023), it is not quite appropriate for
this application, given that names are usually given in several alternative forms
omitting family or given names or replacing them by initials.

An attempt to match names using such a metric would create artificial distances and
proximities that make the matching less likely in many cases. To tend to these
limitations, this work uses an adaptation of the Levenshtein metric on portions of the
name, taking into account only names that appear and initials, also their relative
order.

Data model for scientific production

Following the inspiration from OpenAlex and OpenAlIRE (Manghi et al., 2010;
Vichos et al., 2022) this paper adopts a relational model for the entities aiming at
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their disambiguation. In this model, an author is linked to its publications by an
authorship relation. The authorship contains an affiliation to an institution. Each
work is connected to authorships as indicated in Figure 1.

Figure 1. Datamodel for production.
Methodological Proposal and Rationale

Authors’ identification

Given it is an official registry linked to the national identification code, it is safe to
assume that the Lattes registry is unique and unambiguous about researchers.
Starting from this, the matching proceeds to find them as authors in OpenAlex. The
list publications provided for every author inside Lattes is not guaranteed to be
complete, however, it is in the best interest of researchers to fill the list completely
given that the evaluation from the national agencies are based on the Lattes
information.

The publications metadata is manually filled and can contain errors and publications
can be multiply registered by its coauthors. The strategy consists of selecting the
publications with DOI for every author. Thus, several publications will share authors.
That creates a list of possible authors from both sources (Lattes and OpenAlex) for
every DOI.

Every list of possible authors is a matching pool for a comparison with a distance
metric for names. That way, the number of authors to be compared is limited to a
small number of coauthors. It is possible to assume that the most similar name is the
correct matching if a certain distance threshold is assumed as the minimum
acceptable. The improved metrics for names improves the possibility of finding
author names. The threshold can be easily checked ordering the most likely author
matching in each case from the worst distance to the best.

The method consists of finding a persistent identifier that collects an entity that must
be matched in two databases. Using the smaller subset of possible matches filtered
by the identifier, it is possible to evaluate against the distance metric for names.
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In the case of the two databases here used, we find publications on the Lattes
databases with explicit DOIs. There will be an unambiguous author associated with
it. We want to locate this author inside OpenAlex. The found DOIs link to a list of
coauthors of each publication. The coauthors are possible candidates of matching for
the original author taken from Lattes. This way, the name matching happens on the
smaller subset of possible coauthors. The best candidate according to the metric,
given a certain threshold, is pointed as the match from Lattes to OpenAlex.

A point that should be observed is that, given a certain number of common DOIs
between two candidate matching names, a certain threshold is appropriate to
guarantee correct matching. However, with a larger number of DOIs in common, one
could use a smaller threshold for the distance metric for names. That is so because
more clues about the right candidate allow for a looser criterion for the matching.
That way, the best threshold to use is a function of the number of common DOlIs.
By checking the Lattes database, we can see that the largest possible number of
common DOIs between authors' names is 649. We selected 0,1 distance (10% of
length of name different from one to another) as the threshold for the worst possible
case (just 1 DOI in common) and 0,4 (40% of difference) as the threshold for the
situation with 649 DOIs in common. That leads to an inequality (with the threshold
as t and the number of common DOls as n):

[ < 64.5 +0.3n
648

Lattes OpenAlex

Publications Authorships

Collect DOIs
linked to
authors

Paossible
> coauthors
DOl/author each DOIS

i1z

Possible authors
Lattes/OpenAlex

i

Distance
metric order
and threshold

|

Matching P
table -

Authors
Lattes/OpenAlex
best match

Figure 2. Data model for production.
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The Lattes Database and its Application

In the late 1990s, Brazil’s national funding agency recognized the need for a new
approach to evaluating researchers' credentials. To address this, it first established a
‘virtual community’ comprising federal agencies and researchers to design and
develop the Lattes infrastructure. This database provides high-quality data on
approximately millions of researchers and thousands of institutions registered within
it (Lane, 2010). Lane (2010) argues that the Brazilian experience with the Lattes
Database (http:/lattes.cnpg.br/english) exemplifies best practices in research
assessment and creates appropriate incentives for researchers and academic
institutions to utilize the database.

Results and Conclusion

We collected the data for all authors in Lattes that are PhDs and have published in
the last 5 years. From their declared publications, we found all the ones with DOIs
and applied our methodology.

The number of Lattes identifiers (representing researchers) with at least one valid
DOI to apply our methodology is 154,474. The method identifies 151,318 authors in
the OpenAlex database. Contrary to expected, this is not due to authors not being
found, but to multiple people assigned to just one author in the OpenAlex database.
The number of matches with an exact correspondence of one to one is 148,431. This
amounts to 6,043 people in Lattes being identified as 2,887 authors in OpenAlex.
This strange phenomenon is mostly due to its disambiguation algorithm (Barrett,
2023) that compares names and takes fuzzy clues such as collaborations and areas of
research in order to identify people. It relies ultimately on ORCID, but such an
identifier is absent in many cases.

Figure 3 presents the number of DOIs used in the matching of the authors. Table 1
presents the number of incorrectly assigned to a single author identifier.
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Figure 3. DOIs used in the matching of authors.
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Table 1. Total ofassigned identifiers to asingle author identified after matches our
methodology.

Total of Total of
identifiers assigned
1 148,431
2 2,645
3 220
4 17
5 5

The results show that the disambiguation algorithm has succeeded in a high
percentage of the authors but plays on the risky side of assigning just one author
identifier to a few people in some cases instead of a more conservative approach to
keep doubtful cases split.

The use of the OpenAlex database however, given its open nature, allows for
corrections such as the one here presented. A large deal of information can now be
extracted for the authors that are uniquely identified. The smaller percentage of
misidentified people can now be studied and the room for improvements based on
local databases is paved. The methodology of combining persistent identifiers with
an adapted metric in a dynamic threshold can be expanded to improve the database
and its applications by adding other local databases, such as institutional data, for
example.
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