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Abstract. This article examined the factors that create challenges in the process of identifying and processing 
duplicates in bibliographic records, which are a crucial component of the information systems of libraries, archives, 
and publishers. The study explored issues arising from typographical errors, variations in transliteration, the use of 
special characters, homoglyphs, differing word abbreviation rules, inconsistencies in author name spellings, and 
shortcomings in the application of standard identifiers such as ISBN and ISSN. Particular attention was given to 
the impact of discrepancies between international and local MARC standards – including Unimarc and Marc21 – 
on the creation and processing of bibliographic data. The analysis demonstrated that improper handling of 
bibliographic records can lead to degraded information retrieval quality for users, inaccuracies in source citations, 
and increased time expenditures for cataloguing and indexing. Furthermore, inconsistencies in standards impair 
the management of bibliographic data in multinational systems. The article also examined the consequences of 
these issues for bibliographic systems, including reduced search query accuracy, difficulties in data integration 
across catalogues, and increased time and resource costs for record processing. A set of solutions was proposed, 
including the adoption of unified record standards, the implementation of advanced adaptive search algorithms 
that account for linguistic and technical discrepancies, and enhanced authority control in bibliographic record 
creation. The findings have practical implications for information system developers, cataloguers, and library 
professionals, as they contribute to improving bibliographic databases, reducing duplicate records, and enhancing 
information retrieval quality for end users 
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INTRODUCTION
The identification and processing of duplicates in bib-
liographic records constitute a critical yet complex 
task in modern library science, information manage-
ment, and digital technologies. The growing volume of 
information accompanying the development of elec-
tronic resources and databases presents researchers 

and practitioners with new challenges in ensuring the 
accuracy, reliability, and accessibility of bibliographic 
data. The problem is exacerbated by technical, organ-
isational, and conceptual factors that lead to a signif-
icant number of duplicates and their improper han-
dling. This, in turn, affects information retrieval quality, 
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The objective of this study was to analyse the 
factors complicating the identification and process-
ing of duplicates in bibliographic records, identify key 
challenges, and outline potential solutions within the 
context of modern digital technologies. The research 
employed analytical and comparative methods to 
uncover the peculiarities of duplicate occurrence in 
bibliographic systems. The informational basis com-
prised contemporary publications in library science 
and scholarly works addressing cataloguing and bib-
liographic record processing in digital environments. 
Special attention was given to analysing internation-
al standards such as MARC21 and their adaptation to 
Ukrainian library contexts.

Identification and Processing of Duplicates  
in Bibliographic Records
The primary challenge researchers face in identifying 
duplicates is the large volume of data and the com-
plexity of processing varying record formats. As noted 
by P. Lizunov et al. (2021), ensuring the accuracy of bib-
liographic records requires the application of combined 
methods capable of identifying near-identical entries, 
particularly those with minor discrepancies in metadata 
or formatting. Their research highlights the importance 
of employing modern algorithms for detecting and 
processing duplicates, significantly enhancing search 
efficiency in electronic academic databases. The issue 
of data cleansing is also an integral part of duplicate 
processing. M. Gesicho et al. (2020) examine the process 
of cleaning medical data and propose strategies to im-
prove data processing quality. Although their expertise 
pertains to medical systems, similar approaches can be 
applied to bibliographic records. Data purity is a nec-
essary condition for ensuring the reliability of search 
results and the analysis of scientific information. 

The analysis of bibliographic record editing is-
sues in electronic catalogues of Ukrainian libraries 
is a crucial aspect of contemporary library science. 
O. Bruy (2015) and T. Bykova (2016) examine the chal-
lenges of editing bibliographic records in electronic 
catalogues, using Ukrainian libraries as a case study, 
and emphasise the difficulties in adapting interna-
tional standards such as MARC21. Innovative methods 
based on artificial intelligence (AI) can also contrib-
ute to resolving the duplicate problem. R. Chauhan et 
al. (2023) describe the use of AI for detecting duplicates 
in software repositories, significantly reducing errors in 
identifying duplicate reports. However, integrating AI 
into infrastructure monitoring systems demonstrates 
considerable potential while simultaneously raising 
challenges regarding accuracy, ethics, and data inter-
pretation (Alves et al., 2024). Consequently, establish-
ing ethical guidelines for AI usage becomes essential, 
particularly through the development of “ecological” 
impact declarations for sustainable development (Bog-
ani et al., 2023). These technologies can be adapted for 

the efficiency of working with bibliographic records, 
and the overall performance of information systems. 
Contemporary research in this field highlights the ne-
cessity of a systematic approach to studying this issue, 
incorporating both theoretical foundations and practi-
cal solutions. Analysing the key factors influencing the 
identification and processing of duplicates is essential 
for developing effective algorithms, methodologies, 
and standards. This issue remains relevant not only 
for library systems but also for other domains dealing 
with large volumes of information, including publish-
ing, education, and scientific research.

Recent studies on the identification and processing 
of duplicate bibliographic records focus on resolving 
complex issues related to metadata accuracy, data pro-
cessing algorithms, and bibliographic resource integra-
tion. This review examines key publications that provide 
theoretical frameworks and propose practical solutions 
to address this problem. One seminal work is that of 
W. Walters & E. Wilder (2023), which investigates issues 
related to errors in bibliographic citations and the need 
to improve metadata accuracy in digital bibliographic 
records. Their approach emphasises the importance of 
implementing new data processing algorithms. Further-
more, the study proposes novel methods for detecting 
and eliminating duplicates in large databases, there-
by enhancing the precision of bibliographic searches.

A significant portion of research concentrates on 
specific aspects of duplicate processing. For instance, 
S. McKeown & Z. Mir (2021) explore the effectiveness of 
various deduplication methods in systematic reviews, 
while B. Hammer et al. (2023) provide evidence for the 
necessity of duplicate removal to ensure the quality 
of scholarly works. Another key study by N. Borissov et 
al. (2022) describes automated algorithms that can fa-
cilitate this process, particularly in medical research. 
Data inconsistencies and duplication are primary fac-
tors negatively affecting the quality of bibliographic 
information. Similarly, H. Levenson et al. (2024) analyse 
how imperfections in bibliographic records can lead 
to losses in monograph programmes. From an algo-
rithmic perspective, the work of B. Berger et al. (2021) 
advocates the use of Levenshtein distance for identify-
ing similar entries in biological databases – a method 
that could be adapted for bibliographic applications. 
The publication by M. Guo et al.  (2023) outlines strat-
egies for data cleansing in real-world scenarios, em-
phasising the use of automated processes and stand-
ardised workflows. Other authors, such as C. Lunny et 
al. (2021), offer practical recommendations for manag-
ing duplicate research findings in systematic reviews. 
E. Benevento et al.  (2022) investigate interactive data 
discovery processes in business environments, which 
could be applied to library systems. Meanwhile, P. Raja 
& K. Thangavel (2020) propose machine learning tech-
niques for imputing missing data, which may prove use-
ful in duplicate identification. 
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bibliographic records by employing specialised algo-
rithms for duplicate detection, thereby improving the 
accuracy of large-scale database processing.

Furthermore, in software engineering, the use of 
word vector representations facilitates more precise 
identification of duplicate bug reports, enhancing per-
formance in IT systems (Budhiraja et al., 2018). The issue 
of visual similarity between Unicode characters is par-
ticularly critical for cataloguing and security systems, 
as homoglyphs can be exploited for deception (Coff-
man, 2021). Online services such as AMP-What enable 
the detection of duplicate characters, which is especial-
ly relevant for digital libraries (Discover your character: 
C,  n.d.). Classical cataloguing principles remain foun-
dational for constructing logical information structures 
and remain pertinent in the context of digital transfor-
mation in library science (Gorman, 2004). Another sig-
nificant aspect is the application of modern methods 
to enhance metadata management, such as frameworks 
for improving information systems. C.  Bockel-Ricker-
mann et al. (2023) note that the use of such approaches 
in financial systems could be beneficial for developing 
analogous solutions for bibliographic records. This in-
cludes devising methods for automated metadata ver-
ification and correction, minimising human error and 
improving the efficiency of bibliographic systems. In 
software bug duplicate detection, effective feature ex-
traction plays a key role in enhancing the accuracy of 
routing systems (Neysiani et al., 2020). 

Thanks to technological advancements, the auto-
mation of duplicate identification has become more 
accessible. E. Negro-Calduch et al. (2021) highlight the 
necessity of employing cutting-edge technologies to 
optimise electronic healthcare systems, which could 
also benefit library information systems. The use of 
methods such as data cleansing and AI algorithms sig-
nificantly reduces error rates and enhances record pro-
cessing quality. Duplicate identification in bibliographic 
systems requires a comprehensive approach that incor-
porates technological innovations, new data cleansing 
and validation methods, and the application of mod-
ern standards for integrating diverse information types. 
This ensures data accuracy and reliability, which are 
essential for effective search and management of bib-
liographic records. One of the key tasks is developing 
models that reduce errors associated with duplicates, 
necessitating advanced algorithms capable of pro-
cessing large datasets. S. Sehra et al. (2020) provide an 
example of ensemble models for detecting duplicates 
in software bug reports. This study underscores the 
importance of combined approaches to improving du-
plicate detection accuracy in large-scale data systems. 
These models can be adapted for bibliographic records, 
as their underlying principles – particularly metadata 
classification and analysis methods – are universal and 
can be tailored to the needs of academic databases. 

Additionally, T.  Thwel & G.  Sinha  (2021) note 
that data deduplication approaches are becoming  

increasingly vital in the face of rapidly growing infor-
mation volumes. They outline key strategies and con-
cepts used to combat duplicates, including machine 
learning methods actively applied across various do-
mains, including bibliographic record processing. Their 
work provides a detailed analysis of deduplication as-
pects that could inform the development of duplicate 
identification methods in bibliographic systems. Anoth-
er critical dimension of the duplicate problem is the 
cost of processing “dirty” data. As L. Page (2005) notes, 
data errors can significantly increase processing costs 
and degrade the quality of information systems. This 
further underscores the need for implementing effi-
cient algorithms to process bibliographic records and 
ensure their reliability. Overall, addressing the issue of 
duplicates in bibliographic records requires the devel-
opment of new models that account for both techno-
logical innovations and the specificities of metadata 
processing in particular domains. These models should 
incorporate duplicate detection methods adaptable to 
modern data processing and search requirements in 
bibliographic systems. 

Factors Complicating the Detection and Processing  
of Duplicates in Bibliographic Records
One of the key challenges in bibliographic record man-
agement is ensuring their uniqueness, which requires 
effective detection and elimination of duplicates. 
However, certain factors significantly complicate this 
process, reducing the accuracy of algorithms and au-
tomated data processing tools. Extraneous characters 
often go unnoticed during manual data entry or when 
importing records from different systems. For instance, 
an extra space at the beginning or end of a text string 
may be invisible to the user but is accounted for in au-
tomated string comparisons, causing identical records 
to be recognised as distinct (Hillmann, 2004). 

The problem is exacerbated when multiple spac-
es are inserted between words or when punctuation 
marks are misplaced. For example, a book title may 
be recorded as “Bibliography: Fundamentals” or “Bib-
liography: Fundamentals”, leading to mismatches in 
duplicate detection. To mitigate this issue, data-clean-
ing algorithms must be applied to remove extraneous 
characters prior to comparison (Lobuzina, 2013). When 
working with bibliographic records, the use of special 
characters – such as non-breaking spaces, tabulation 
marks, or non-standard encodings – also introduces 
complications. For instance, a non-breaking space, 
sometimes used to enhance text aesthetics, may not 
be supported by duplicate detection algorithms. As a 
result, even seemingly identical records may be treated 
as distinct due to differences in whitespace characters 
(Tillett, 1989). Furthermore, software such as MarcEd-
it may generate errors during MARC file validation 
if records contain tabulation marks or other invalid 
characters. This not only complicates file processing 
but also necessitates additional time for corrections. 
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Figure 1 illustrates an error in MarcEdit resulting from 
the use of tabulation. 

These transformations are typically associated with 
several factors: the use of outdated character encod-
ings, such as ASCII instead of Unicode, which supports 
a broader range of characters; a lack of knowledge or 
technical capacity to input special characters by cat-
aloguers; or deliberate optimisation for compatibility 
with legacy search engines incapable of processing 
specific symbols correctly. While this approach may fa-
cilitate text processing, it complicates the accurate de-
tection of duplicates, as a record containing the char-
acter “ß” and another in which it is replaced with “ss” 
would be treated as different entries. Homoglyphs are 
characters that appear visually identical but have dif-
ferent encodings. For instance, Cyrillic and Latin letters 
such as “с”, “a”, or “o” may look the same but are encoded 
differently in digital systems (Hammer, 2023). This in-
troduces additional complexity in record comparison, as 
such characters are considered incompatible by search 
algorithms (Hopkinson, 2008).

Such errors may occur both during manual text 
editing and in the course of automated recognition of 
scanned documents. For example, the substitution of the 
Cyrillic character “і” with the Latin “I”, or confusion involv-
ing apostrophes – such as the difference between the 
characters ’ and ‘ or their omission altogether (Walters 
& Wilder, 2023). To mitigate these issues, it is necessary 
to implement algorithms that account for potential ho-
moglyphs and to expand validation tools to detect and 
correct such instances in bibliographic records. These 
factors necessitate a meticulous approach to data entry 
standardisation and the adoption of contemporary tech-
nologies to improve the quality of bibliographic data 
processing. Table 1 presents examples of simplified and 
original formats of characters used in search algorithms.

 

 

Typographical errors remain one of the most prev-
alent factors affecting the quality of bibliographic re-
cords. They may arise due to human error during data 
entry or imperfections in optical character recogni-
tion (OCR) tools. For example, misspelling an author’s 
name, book title, or publication year may prevent du-
plicate identification or lead to incorrect merging. To 
minimise the impact of typographical errors, it is es-
sential to implement spell-checking algorithms, ma-
chine learning techniques, and tools that compare re-
cords against authoritative databases. In multilingual 
bibliographic records, special characters are often re-
placed with visually similar alternatives or combina-
tions. For example: 

1. The letter Å may be replaced with A;
2. The symbol © may be rendered as (c);
3. The letter ß may be substituted with ss;
4. Fractions such as ½, may be written as 1/2.

Figure 1. Error in MarcEdit due to tabulation
Source: compiled by the author

Simplified Original character
a а ạ ą ä à á ą
c с ƈ ċ
d ԁ ɗ
e е ẹ ė é è
g ġ
h һ
i і í ï
j ј ʝ
k κ
l ӏ ḷ
n ո
o о ο օ ȯ ọ ỏ ơ ó ò ö
p р
q զ
s ʂ
u υ ս ü ú ù
v ν ѵ
x х ҳ
y у ý
z ʐ ż

Table 1. Simplified and original character formats

Source: compiled by the author
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Homoglyphs of the letter C (Fig. 2), such as charac-
ters from other alphabets or graphically similar symbols 
(e.g., the Cyrillic letter “С” or the mathematical multipli-
cation sign ⨯), constitute one of the factors complicat-
ing the identification and processing of duplicates in 
bibliographic records. They may lead to errors in search 

or record creation, as systems often fail to distinguish 
their differing semantic and graphical meanings. To 
address this issue, it is crucial to implement character 
normalisation technologies and data identity verifica-
tion, which will reduce the number of false duplicates 
and enhance the accuracy of bibliographic databases.

Figure 2. Homoglyphs of the letter C
Source: compiled by the author

Table 2. Simplified and original character formats

Source: compiled by the author

The use of varying character cases, such as NASA 
and Nasa, typically does not affect duplicate detec-
tion, as most search algorithms identify such records 
as identical. However, when merging such records, an 
additional algorithm for selecting the correct spelling 
variant becomes necessary. This issue is particularly 
relevant in bibliographic records requiring precise rep-
resentation of organisational names or other terms, 
where even minor case differences may carry signif-
icance (Borissov  et al.,  2022). For instance, in organi-
sational names, case usage may reflect official styling. 
Abbreviations are common in bibliographic records, yet 
their inconsistency leads to confusion. The same term 

may be abbreviated in multiple ways, creating potential 
difficulties in search and duplicate matching. For exam-
ple, truncation-based abbreviations: інститут  →  інст.; 
or hyphen-based abbreviations: інститут  →  ін-т 
(McKeown & Mir, 2021). The more abbreviated a word 
is, the higher the likelihood of ambiguity, which may 
hinder contextual understanding and the identification 
of identical records. This is particularly problematic for 
bibliographic data reliant on the precise rendering of 
terms. The formulation of headings for authors and or-
ganisations varies depending on linguistic, cultural, or 
even institutional conventions. This may introduce ad-
ditional challenges (Table 2): 

Difficulty Description Consequences

Transposed given 
name and surname

For example, Gresham Machen instead of Machen Gresham. 
Such variations complicate automated duplicate detection. 

Hindered automated duplicate 
identification, increased errors in 

bibliographic records. 

Name spelling 
variations

For instance, Smith і Smyth, or Ellen and Olena. Such 
discrepancies often arise from cross-linguistic conventions, 

alternative name forms, or typographical errors. 

Increased duplicate entries due to 
name spelling mismatches. 

Translation variants
Proper names may be rendered differently, e.g: Longbottom 

→ Лонґботом, Долгопупс or Длиннопопп. Similarly 
Vyhmeister → Вихмейстер, Ваймейстер.

Search ambiguity, necessitating 
additional resources for cross-

verification.

The absence of unified rules for recording iden-
tifiers is a significant issue. For instance, instead of 
Taras Hryhorovych Shevchenko, a record might only 
contain initials (T.  Shevchenko), complicating record 
identification. Occasionally, only the first author or the  

responsible person is indicated, which limits search 
capabilities. The implementation of authority records 
(normative control) enables the standardisation of 
names, subject headings, and other terms used in bib-
liographic data. This not only facilitates searching and 
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reduces duplication but also enhances the accuracy and 
consistency of record creation. Standardising data en-
try, developing automated processing tools, and wide-
spread adoption of normative control are key steps in 
addressing these challenges and improving the effi-
ciency of working with bibliographic records.

Figure  3 illustrates a subset of author name 
variations recorded in the International Standard 
Name Identifier (ISNI) authority file. These variations 
demonstrate how differing transliteration approaches,  

linguistic discrepancies, and typographical errors af-
fect the accuracy of bibliographic records. The lack of 
a unified standard for recording author names signif-
icantly complicates identification and duplicate pro-
cessing. To mitigate this issue, it is advisable to employ 
authority files such as ISNI and implement algorithms 
that account for multilingualism and name variation. 
In gene data clustering methods, the use of fuzzy logic 
demonstrates increased robustness to data variability 
(Jahan & Hasan, 2021). 

 

 

Figure 3. A subset of author name variations in the ISNI international authority file
Source: compiled by the author

Additionally, the use of different transliteration 
standards poses significant challenges for automated 
identification systems. For example, surname translit-
eration under the ISO standard may substantially differ 
from modern Ukrainian passport transliteration. This 
complicates the search process, particularly in multilin-
gual databases where numerous spelling variants of the 
same name may exist. The issue is further exacerbated 
by the fact that for some languages, transliteration may 
only be normative in specific domains (e.g., passport re-
cords) without accommodating other specialised needs, 
such as library cataloguing or academic databases. 

Different organisations or specialists may adopt 
distinct approaches to completing bibliographic re-
cords, influencing data structure and content. Conse-
quently, information organisation structure remains 
pivotal in creating accessible and functional informa-
tion systems (Joudrey & Taylor,  2017). For instance, 
some systems mandate all fields, including responsi-
bility statements, whereas others only list the prima-
ry author or work title. Discrepancies in filling fields 
such as place of publication or publication year hin-
der record identification. Standardising these require-
ments would enhance the accuracy of automated data 
comparison. Even standard identifiers such as ISBN or 
ISSN do not always guarantee correct identification. 
For example, the same ISBN may be used for different 
works, particularly when publishers violate standards. 
The absence of an ISBN or ISSN in a record precludes  

automated verification. Duplicate searches often disre-
gard information in linking fields, such as: 

1. Unimarc 410 (Series), 411 (Subseries);
2. 461 (Set), 462 (Subset);
3. 482 (Bound with...), 454 (Translated from...).
Ignoring these fields may result in erroneous 

searches and record duplication. Another common is-
sue arises when the primary ISBN field (e.g.,  010 for 
Unimarc or 020 for MARC21) specifies: the ISBN of the 
original work instead of the translation; the ISBN of a 
book set instead of an individual volume. Such errors 
complicate precise record identification, as the system 
compares entries containing different data types. De-
pending on the standard, ISBNs may be recorded with 
hyphens (per DSTU and Unimarc) or without (MARC21). 
Consequently, the same number may be interpreted as 
two distinct records. In some cases, the ISBN field may 
contain additional information, such as clarifications 
in parentheses (ISBN  978-3-16-148410-0 (gift  set)). 
Such practices violate standards and hinder automated 
analysis. These factors represent only a subset of issues 
affecting bibliographic record quality. Addressing them 
requires implementing data entry standards, develop-
ing effective automated processing tools, and enforcing 
quality control for bibliographic information. 

CONCLUSIONS
To effectively resolve these issues, it is necessary to 
adopt standardised approaches to bibliographic record 
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completion, develop algorithms accounting for diverse 
standards, and refine normative control. The problem 
of bibliographic record duplication is systemic, stem-
ming from technical, linguistic, cultural, and standard-
isation discrepancies. Primary negative factors include 
typographical errors, varying transliteration rules, lack 
of field completion standards, and unreliable iden-
tifiers such as ISBN. Thus, resolving these challenges 
necessitates implementing international standards for 
record unification, particularly MARC21 and IFLA LRM. 
The IFLA Library Reference Model (IFLA LRM) provides 
a conceptual framework for representing and accessing 
bibliographic information, aligning with modern infor-
mation environment demands. More flexible search al-
gorithms capable of accommodating multiple data rep-
resentation variants should be developed. Normative 
control over bibliographic record creation must be rein-
forced, and artificial intelligence technologies for dupli-
cate identification and processing should be advanced. 

Future research prospects in this domain include 
the analysis of the effectiveness of existing duplicate 
detection algorithms across various bibliographic da-
tabases; the development of new record unification 
methodologies that account for multilingualism and 
diverse cultural contexts; the exploration of artificial 
intelligence integration for the automatic correction of 
typographical errors and transliteration; and a compar-
ative analysis of the use of different identifiers, such as 
ISBN, DOI, and others, to enhance record accuracy.
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Анотація. У статті було розглянуто фактори, що створюють труднощі в процесі ідентифікації та обробки 
дублікатів у бібліографічних записах, які є важливою складовою інформаційних систем бібліотек, архівів та 
видавництв. Досліджено проблеми, спричинені друкарськими помилками, різними варіаціями транслітерації, 
використанням специфічних символів, омогліфами, різними правилами скорочення слів, варіаціями у написанні 
імен авторів, а також недоліками у використанні стандартних ідентифікаторів, таких як ISBN і ISSN. Особливу 
увагу було приділено впливу відмінностей у міжнародних та локальних стандартах MARC, Unimarc і Marc21 
на створення та обробку бібліографічних даних. Проаналізовано, що неправильна обробка бібліографічних 
записів може призвести до зниження якості пошуку інформації користувачами, неможливості коректного 
цитування джерел та збільшення витрат часу на каталогізацію та індексацію. Більше того погіршується робота 
з бібліографічними даними у мультинаціональних системах через розбіжності в стандартах. У статті також 
проаналізовано наслідки цих проблем для функціонування бібліографічних систем, зокрема зниження точності 
пошукових запитів, ускладнення інтеграції даних між різними каталогами та підвищення витрат часу й ресурсів 
на обробку записів. Запропоновано низку рішень, серед яких: впровадження уніфікованих стандартів записів, 
використання сучасних алгоритмів адаптивного пошуку, що враховують мовні та технічні розбіжності, а також 
посилення нормативного контролю в процесі створення бібліографічних записів. Результати дослідження мають 
прикладне значення для розробників інформаційних систем, каталогізаторів і фахівців бібліотечної справи, 
адже сприяють вдосконаленню бібліографічних баз даних, зниженню дублювання записів і підвищенню якості 
пошуку інформації для кінцевих користувачів

Ключові слова: обробка даних; транслітерація; бібліотечні системи; інформаційні технології; нормативний 
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