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Abstract
The accuracy of bibliometric databases in classifying document types (DTs)—such as 
research articles, conference proceedings, reviews, short notes, letters, book chapters, 
etc.—is crucial for the academic community, as bibliometric indicators may significantly 
influence research funding, decision-making, and academic reputation. This study presents 
a semi-automated methodology to assess the accuracy of DT classification in bibliomet-
ric databases, such as Scopus and Web of Science (WoS). The methodology can handle 
large document volumes and adapt to different DT categories without predefined corre-
spondences. The first phase of the methodology automatically identifies discrepancies in 
DT classifications between Scopus and WoS, in order to find potentially misclassified doc-
uments; the second phase involves manually analyzing these documents to confirm and 
attribute classification errors. The methodology is applied to a sample of several tens of 
thousands of papers from the teaching staff of two major universities in Turin (Italy). The 
results show overall error rates of approximately 2.7% for Scopus and 2.3% for WoS. The 
paper also analyzes the most common types of errors found in both databases, providing 
an interpretation of these inaccuracies and some insights for possible improvements in the 
quality of these databases.

Keywords  Bibliometric database · Document-type classification · Semi-automated 
methodology · Database accuracy · Misclassification · Scopus · Web of Science

Introduction

Scientific publications are classified into specific document types (DTs)—such as research 
articles, conference proceedings, surveys, letters, book chapters, etc.—which describe 
their nature and primary characteristics (Harzing, 2013; Yeung, 2021). Publishers and 
bibliometric databases use these categories to organize knowledge and facilitate efficient 
information retrieval for researchers (Donner, 2017). In addition, the classification into 
DTs plays a crucial role in research evaluation by differentiating scientific contributions for 
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the construction of bibliometric indicators. For instance, DTs that are usually less substan-
tial and relevant, such as conference proceedings, notes and letters, may be excluded from 
some evaluations. Furthermore, most bibliometric indicators for scientific journals, such 
as the widely known impact factor, are constructed considering the DT of indexed papers 
(García-Pérez, 2010).

Unfortunately, the DT classification is not always accurate, leading to misclassification 
of scientific contributions. For example, some common errors include research articles 
misclassified as reviews, or notes, and letters or conference proceedings misclassified as 
research articles (Mokhnacheva, 2023; Sigogneau, 2000; Yeung, 2019). These misclas-
sifications often stem from the lack of standardized rules and subjectivity in distinguishing 
between DTs; the distinction between a research article, a review, or a note, for example, 
can sometimes be quite subtle. Furthermore, there are often discrepancies in the nomencla-
ture and definitions of DTs between different publishers and databases. These discrepan-
cies become apparent when comparing the official DT lists of the major bibliometric data-
bases, such as Scopus and Web of Science (WoS) (Clarivate, 2024; Elsevier, 2024); see for 
example Tables 5 and 6 (in Appendix A.1).

The literature on DT-classification errors is relatively limited, forming part of the 
broader research on errors in bibliometric databases (Donner, 2023; Franceschini et  al., 
2013, 2015, 2016; García-Pérez, 2010; Moed, 2005; Olensky et  al., 2016; Valderrama-
Zurián et al., 2015). Some studies indicate that DT-classification errors in Scopus and WoS 
are relatively significant, amounting to a few percentage points (Yeung, 2021). Other stud-
ies explore specific types of DT-classification errors; for instance, Zhu et al. (2024) exam-
ine misclassifications of contributions from 160 journals belonging to ten review journal 
series. Specialized databases with smaller and more homogenous collections of indexed 
documents (e.g., PubMed) are generally associated with lower rates of DT-classification 
errors compared to generalist databases, such as Scopus and WoS, as highlighted by Yeung 
(2019). The few existing studies on DT misclassification unfortunately have (at least) a 
couple of limitations: (i) they generally limit the investigation to a few hundred or thou-
sand documents and (ii) they require manual analysis of the entirety of the documents of 
interest.

This research aims to address the above gaps by proposing a novel methodology that 
enables the analysis of significantly larger datasets while reducing the reliance on manual 
review. The proposed approach introduces a novel semi-automated methodology to inves-
tigate DT-classification errors on a larger scale. The process begins with the automatic 
identification of a substantial corpus of publications indexed by both Scopus and WoS. 
A subset of publications with inconsistent DTs is then manually analyzed to identify clas-
sification errors and assign responsibility to the respective database. This “adaptive” meth-
odology, which does not require any preliminary correspondence between the DTs used by 
each database, is hereafter demonstrated through a case study, based on a dataset of several 
tens of thousands of recently published documents by faculty members affiliated with the 
two main universities in Turin (Italy): Politecnico di Torino and Università di Torino. The 
choice of these two universities—the former being a technical university of engineering 
and architecture, and the latter being a generalist university—was made in order to have 
a relatively broad and diversified document base, in terms of variety of DTs, authors, dis-
ciplines, publishers, etc. In a nutshell, by comparing the DT classifications of competing 
databases, the proposed procedure directly identifies potentially misclassified documents 
for a targeted manual analysis. This approach accepts the “calculated risk” of overlooking 
the least “suspect” documents, concentrating efforts where discrepancies are most likely to 
reveal DT-classification errors.
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The remainder of this article is divided into three sections. Sect.  "Description of the 
semi-automated methodology" presents the semi-automated methodology, describing the 
process of selecting a sample of documents and the "adaptive" logic that matches the DTs 
of the two databases, in order to identify a subset of potentially misclassified documents for 
manual analysis. The second part of Sect. "Description of the semi-automated methodol-
ogy" introduces various error statistics and provides an interpretation of the results of the 
empirical analysis. The concluding section summarises the main findings of the study, dis-
cussing the practical implications, limitations and offering suggestions for future research. 
Finally, the Appendix includes additional material and further insights into the analysis 
conducted.

Description of the semi‑automated methodology

Basic steps

The following pseudo-code summarises the basic steps of the proposed methodology to 
identify DT-classification errors in a semi-automatic way.

Start

1. Identify a relatively large group of scientific publications. Use specific criteria to 
identify a relatively large group of source scientific publications (e.g., the scientific out-
put of individual scientists, research groups, institutions, or scientific journals within a 
certain time window) on which to focus the analysis.
2. Query Scopus and WoS. Conduct separate queries in the Scopus and WoS databases, 
in accordance with the group of publications in step (1).
3.  Determine the “intersection” of publications indexed by both databases. Using suit-
able unique identifiers (e.g., DOI code, as illustrated later on), identify the subset of 
publications resulting from the queries in step (2), indexed in both databases. This sub-
set will represent the corpus of publications on which to focus the analysis.
4.  Determine the DTs for each publication at step (3), according to both Scopus and 
WoS. For each publication in the intersection subset, identify the DTs classified by Sco-
pus and WoS respectively.
5. Construct the “concordance matrix”. Create a so-called concordance matrix 
(described later in this section) to compare the DTs assigned by the two databases of 
interest. Arrange the relevant DTs (in columns for Scopus and in rows for WoS), in 
order to maximize the amount of (concordant) publications in the diagonal.
6. Analyse publications with discordant DTs. Focus on the scientific publications out-
side the diagonal of the concordance matrix (cf. step (5)), since they include potential 
DT-classification errors. Proceed as described for the following sub-steps.

6.1 Manual analysis. Manually analyze each discordant publication and identify the 
most plausible DT for it (i.e., the “true” DT).
6.2  Determine a DT-classification error for Scopus or WoS. Determine which of the 
two databases is responsible for the (presumed) DT-classification error and record it.
6.3  Return to step (6.1). Continue the manual analysis until all publications with dis-
cordant DTs have been analyzed.
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7.  Determine error statistics. Process the results of the analysis and construct database-
error statistics. Proceed as described for the following sub-steps.

7.1 Consider each specific database separately and report the relevant DT-classifica-
tion errors in a so-called “error table” (described later in Sect. "Results and discus-
sion").
7.2  Determine different kinds of error statistics, both from the general point of view 
of a database (e) and from the local point of view of a specific DT (covered by the 
database itself), i.e., calculate the rate of missing assignments (a) and the rate of false 
classifications (b) related to that DT.
7.3  Return to step (7.1). Repeat the calculation of the error statistics for the other 
database.

End
The rest of this section is organised into four subsections. The first one (2.2) describes 

the combined querying of the Scopus and WoS databases in order to identify (i) a relevant 
corpus of documents of interest, and then (ii) a relevant subset of potentially misclassified 
documents, due to possible DT-classification errors. This activity is automated and cov-
ers steps (1) to (5) of the pseudocode above. The second subsection (2.3) focuses on the 
individual analysis of potentially misclassified documents, so as to determine possible DT-
classification errors for each of the two databases. This activity is manual and comprises 
step (6) and the respective sub-steps of the pseudo-code. The third subsection (2.4) shows 
and interprets the results obtained from the proposed analysis. The fourth subsection (2.5) 
concerns the construction and representation of the error statistics for the two databases; 
these activities, which are automated, cover step (7) and the respective sub-steps of the 
pseudo-code.

Data collection

First, it is necessary to identify a relatively large sample of scholarly publications (step (1)). 
For example, let us assume that the governing bodies of the two major universities in Turin 
(Italy)—i.e., Politecnico di Torino and Università di Torino—have decided to undertake a 
campaign to verify the accuracy of the data reported in the Scopus and WoS databases, in 
anticipation of a forthcoming national evaluation exercise of the scientific output produced 
from 2019 to 2023 (Franceschini & Maisano, 2017). To this end, this 5-year period by 
the more than two thousand researchers affiliated with the two universities are considered. 
Both Scopus and WoS databases are then queried (step (2)) to extract data on the publica-
tions of interest (e.g., co-author affiliation and issue years). This yields two sets of publica-
tions: one returned by Scopus (with about 34 thousand publications) and one returned by 
WoS (with about 38 thousand publications). The two sets are not identical in size because 
the corresponding databases differ in terms of source coverage (e.g., one database may 
index some journals or conference proceedings that are not necessarily indexed by the 
other) (Franceschini et  al., 2016). The fact that one university (Politecnico di Torino) is 
technical and the other one (Università di Torino) is generalist ensures that the documents 
collected are relatively varied in terms of subjects, DTs, journals and publishers, thus rep-
resenting a relatively comprehensive sample of recent scientific literature.

Unsurprisingly, over 90% of the collected documents belong to only three specific DTs 
for both databases (i.e., articles, reviews, and proceedings/conference papers). Besides, 
there are several other DTs with only a few dozen or at most hundreds of associated 
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documents. Notably, the number of DTs in WoS is greater than those in Scopus, as will 
be shown below. This aspect is consistent with the official DT lists of the two databases 
(see Tables 5 and 6 in Appendix A.1). It is also noteworthy that, unlike Scopus—at least in 
relation to the group of documents considered—WoS permits multiple classifications for a 
significant portion of documents (approximately 25%), often applying two DT categories 
simultaneously (e.g., article + data paper, review + book chapter, etc.). For simplicity, DTs 
in WoS with multiple classifications were excluded from the analysis. Future research will 
return to these documents, focusing on the practical implications, pros and cons of this 
multiple-classification policy by WoS (Haupka et al., 2024).

The "intersection" (step (3)) of documents common to Scopus and WoS can then be 
determined using the relevant digital object identifier (or DOI code); therefore, documents 
without a DOI code are excluded from the analysis. Interestingly, some DTs in the official 
lists (cf. Tables 5 and 6, in Appendix A.1) do not appear among the DTs in the “intersec-
tion”, probably due to their relatively high level of specialisation (e.g., art and literature, 
meeting DTs for WoS). To simplify the analysis and avoid potential ambiguities, articles 
in press, monographs, and book chapters were also excluded. The resulting intersection 
subset consists of 27,734 total documents, which were classified by each database into the 
corresponding DTs, as shown in Table 1.

The DT labels of the two databases often coincide, albeit with minor differences (e.g., 
conference paper for Scopus and proceedings paper for WoS, or erratum for Scopus and 
correction for WoS). Shifting the focus to other more specialised DTs, however, the dif-
ferences between the two databases would be more pronounced. For example, one can 
observe DTs covered by one database but not the other, such as biographical item, book 
review, expression of concern and meeting abstract for WoS but not for Scopus (Clarivate, 
2024; Elsevier, 2024).

The amounts of documents classified in the six most frequent DTs in the two databases 
(see Table 1) are generally close, although the differences indicate possible discrepancies 
in the classification of the DTs, as better evidenced in the so-called concordance matrix. 
This matrix (exemplified in Table 2) is nothing more than a contingency table showing in 
columns the DTs assigned by Scopus and in rows the DTs assigned by WoS for the corpus 
of publications of interest. The rows and columns are sorted in such a way that the relevant 
totals are both sorted in descending order. In this way the matrix is diagonalized, that is, 
with most of the documents placed on the main diagonal.1 At the same time, this sort of 
diagonalization establishes an empirical correspondence between the DTs covered by one 
and the other database. This correspondence can be called "adaptive" in that it does not 
require any a priori link between Scopus and WoS DTs (Owen, 2001). In other words, 
among the possible permutations between Scopus and WoS DTs, the proposed diagonali-
zation is the one that ensures the highest degree of concordance.

In order to simplify the concordance matrix, the least frequent DTs with reference to 
the dataset considered—i.e., conventionally defined as having fewer than 30 occurrences in 
Table 1—have been grouped into specific "least frequent DTs" macro-categories for both 
databases. Table 7 (in Appendix A.2) contains the complete concordance matrix, showing 
the detailed breakdown of the “least frequent DTs” for both databases.

1  The authors are aware of the slight forcing in referring to the “main diagonal” of the matrix, in the sense 
of the “locus of elements with a row number equal to the column number”, since the concordance matrix is 
not necessarily square but rectangular. E.g., in the present case, the number of columns is greater than the 
number of rows.
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In general, off-diagonal elements of the concordance matrix indicate discordant classi-
fications of DTs, denoting potential DT-classification errors by (at least) one database. For 
this reason, they can be classified as “discordant”. The manual analysis described in Sect. 
"Manual analysis of potentially misclassified documents" focuses exclusively on these doc-
uments, based on the implicit assumption that concordant DT-classifications across com-
peting databases are inherently correct. However, this assumption does not always hold 
true, particularly when DT-classifications are concordant but still incorrect in both data-
bases. For instance, Zhu et al. (2024) observed cases where reviews were concurrently mis-
classified as research articles by both Scopus and WoS, under specific circumstances. To 
address this issue, confirming the relatively low occurrence of such misclassifications, a 
sample analysis of the concordant documents was conducted, as detailed in Sect. "Manual 
analysis of potentially misclassified documents".

Manual analysis of potentially misclassified documents

A manual analysis of each of the discordant publications (i.e., off-diagonal elements of the 
concordance matrix) is conducted using all available information, such as abstract, data 
on the publisher’s website, full text, and more. The goal of this analysis is to identify the 
“true” DT and, consequently, to detect possible DT-classification errors within the data-
bases. A sequential approach was adopted, whereby for each publication to be manually 
classified, a series of information sources were progressively examined based on the level 
of uncertainty. The following list outlines these sources in increasing depth of analysis:

1.	 Document’s title and abstract.
2.	 Information and metadata available on the corresponding journal’s and/or publisher’s 

webpage.

Table 1   Summary of DTs 
classified by Scopus and 
WoS with reference to the 
“intersection” of (27,734) 
publications and corresponding 
number of documents

The DTs in each database are sorted in descending order according to 
the number of documents that they include

DTs classified by Scopus DTs classified by WoS

Article 21,928 Article 21,868
Review 2,508 Review 2491
Conference paper 1,817 Proceedings paper 1812
Editorial 561 Editorial material 905
Letter 365 Letter 386
Erratum 236 Correction 233
Note 221 News item 24
Book chapter 60 Biographical item 6
Short survey 35 Retraction 3
Data paper 2 Book review 2
Retracted 1 Expression of concern 1

Fiction, creative prose 1
Meeting abstract 1
Poetry 1

Total documents 27,734 Total documents 27,734
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3.	 If applicable, querying other specialized databases (e.g., PubMed for medical research 
or IEEE Xplore for electrical and electronic engineering works).

4.	 Analyzing the formal structure of the document, which typically varies according to the 
DT.

5.	 Assessing the number of references in the document (e.g., reviews often have a high 
citation count, while notes or letters tend to have fewer citations).

6.	 Full text of the document.

In addition to discordant publications, a manual review was also conducted on a few 
dozen documents falling under Scopus and WoS’s "least frequent DTs" macro-categories 
(see Table 2). Figure 1 exemplifies the heading of a document classified by Scopus as a 
conference paper and by WoS as an article. Manual analysis revealed that the “true” DT is 
article, since the document is a (complete) research contribution unrelated to any confer-
ence. The DT-classification error is therefore attributed to Scopus in this case.

Very rarely, simultaneous errors of both databases can be observed. As an example, let 
us consider the document in Fig. 2, classified by Scopus as a note and by WoS as an article. 
Manual analysis found that this document is in fact a letter, resulting in an error for both 
databases. Probably the Scopus classification error (i.e., note instead of letter) stems from 
the fact that this letter has been considered as a discussion or commentary by the database. 
However, according to the official definitions (cf. Table 5 in Appendix A.1), it qualifies as a 
letter (to the editor) as its incipit is "Dear Editor, …". On the other hand, the document has 
not the structure and characteristics to be considered as an article, as the WoS classifica-
tion mistakenly suggest (i.e., article instead of letter).

For the diagonal elements of the concordance matrix (in round brackets), the DT classi-
fications in both databases are assumed to be correct, given the general agreement between 
the counterpart databases. To test the plausibility of this assumption, a sampling of 1% of 
these (concordant) documents (i.e., 1% ⋅ 26,419 ≈ 264 documents) was conducted, without 
detecting any DT-classification error. This confirms the validity of the hypothesis that con-
cordant DT classifications are unlikely to be erroneous, in line with the concepts of conver-
gent validity and wisdom of crowds (Franceschini et al., 2022).

From a statistical perspective, the probability of DT-classification errors for a certain 
concordant document can be conceptualized as a conditional probability (Ross, 2017): it 
requires that (i) both databases independently misclassify the same document and (ii) they 
both assign the same erroneous DT classification. This joint occurrence is inherently very 
unlikely, which (at least partially) explains the absence of DT-classification errors in the 
aforementioned sample check. Nevertheless, the authors acknowledge that the scientific 
literature reports cases where competing databases made simultaneous and coincident DT-
classification errors (Zhu et al., 2024). For this reason, this aspect will be further investi-
gated in future research through quantitative studies, to better understand its occurrence 
and implications.

Results and discussion

Having completed the manual analysis of the subset of potentially misclassified docu-
ments (cf. step (6) and relevant sub-steps), the DT-classification errors assigned to each 
database can be summarized in an error table, i.e., a contingency table reporting the DT 
classifications made by the database of interest, in the columns, and the "true" (or correct) 
DTs resulting from the manual analysis, in the rows. The main diagonal of the error table 
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contains the correct DT classifications while the off-diagonal elements correspond to the 
incorrect DT classifications. Tables 3 and 4 show the error tables related to Scopus and 
WoS, with reference to the case study. Consistent with what was done for the concordance 
matrix (cf. Sect. "Manual analysis of potentially misclassified documents"), the DTs with 
low occurrences were grouped into the macro-category "least frequent DTs" (for both Sco-
pus and WoS in each error table).2

Keeping the focus on the Scopus error table, a significant number of documents mis-
takenly classified in the DTs article and review, can be immediately noticed: precisely, 

Fig. 1   Example of document misclassified by Scopus as a conference paper instead of an article (https://​doi.​
org/​10.​1364/​OSAC.2.​002856)

2  The complete error tables in Tables 8 and 9 (in Appendix A.2) provide a breakdown of these DTs. These 
tables contain more DTs than those listed in Table 2 because, during the manual analysis of each potentially 
misclassified document, the most likely correct DT was identified by selecting from the list of DTs consid-
ered by each database. As a result, in some cases, the correct DT may be a "new entry" compared to the 
initial ones inTable 2. For instance, this occurs with books misclassified as reviews by Scopus (see Table 8).

https://doi.org/10.1364/OSAC.2.002856
https://doi.org/10.1364/OSAC.2.002856
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217 documents erroneously classified as articles that were corrected to reviews and 102 
documents erroneously classified as reviews that were corrected to articles. The prevalence 
of these DT-classification errors is unsurprising, given the sometimes relatively blurred 
boundary between the two DTs, confirming the findings of previous studies (Donner, 2023; 
Haupka et al., 2024). Additionally, over a hundred editorial documents were erroneously 
classified by Scopus as articles (55), reviews (56), conference papers (1), letters (3), notes 

Fig. 2   Example of a paper incorrectly classified by Scopus as a note and by WoS as an article, instead of a 
letter (https://doi.org/10.1038/s41419-020-2681-z)
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(12), and short surveys (8). The somewhat vague definition of editorial provided by Sco-
pus (see Table 5) likely contributes to the ambiguities and inconsistencies in DT classi-
fication, especially when compared to similar classifications by journals and publishers. 
Furthermore, a certain number of notes were not recognized and mostly misclassified as 
articles (68). This could be favored, not only by the not very precise definition of a note 
according to Scopus, as a “catch-all” category (i.e., “short items not readily suited to other 
item types”, cf. Table 5), but also by the diverse “sub-categories” which are listed under 
the article DT (e.g., case reports, technical and research notes and short communication, 
cf. definition in Table 5). These sub-categories are not always accurately reflected by the 
Scopus database, potentially leading to classification inaccuracies and inconsistencies (see 
detailed discussion in Appendix A.3.1).

Similar considerations apply to the WoS (complete) error table (see Table  4). Here, 
too, some new DTs compared to those initially recorded in Table 1 — such as book and 
book chapter—appear in the lower rows of the error table. Moreover, a significant number 
of articles erroneously classified as reviews (74) and vice versa (178) can be observed, 
although slightly less pronounced than in Scopus. Several documents were also mistakenly 
classified as articles, but were actually proceedings papers (17), editorial materials (18), 
letters (16), or other least frequent DTs (42). Looking at the complete error table by WoS 
(in Table 9, in Appendix A.2), the DT note, in the lowest row, immediately stands out in 
terms of the number of missing assignments, reporting several documents misclassified 
by WoS into other categories, such as articles (34), reviews (41), proceedings papers (8), 
editorial materials (181), and news items (23). For example, Fig. 3 exemplifies a publica-
tion in the field of surgery, containing a brief report of a clinical case with some images in 
intervention. This contribution certainly lacks the consistency to be considered a (research) 
article and is in fact classified by the journal as images in intervention. This publication 
is misclassified by Scopus as an article and by WoS as an editorial material, whereas 
manual analysis indicated that the most plausible DT would be note. As WoS does not 
include the note DT, despite its perceived relevance, its inclusion in the complete error 
table was “forced”3 (Clarivate, 2024; Elsevier, 2024). Furthermore, it was noted that Sco-
pus sometimes classifies case reports as articles (see also Appendix A.3.1), although this 
policy does not always comply with its own DT-classification rules (cf. Table 5). On the 
other hand, WoS sometimes classifies case reports as reviews, even though, according to 
the official definition, they should be articles (Clarivate, 2024), resulting in systematic 
misclassifications.

Again, the relatively large number of editorial materials misclassified by WoS is prob-
ably due to WoS’s choice not to include the notes DT, despite the fact that it is recognized 
by journals, publishers, and other bibliometric databases. This omission results in the mis-
classification of many “true” notes as editorial-materials. It is plausible to assert that this 
error stems from an incomplete or ambiguous definition of DTs within the WoS database 
(see Table 6, in Appendix A.1).

Appendix A.3 contains further analysis, pointing out that the classification of certain 
DTs is more susceptible to errors and inconsistencies compared to others, and that ques-
tionable DT classifications are often triggered by incomplete or questionable DT defini-
tions by the databases themselves.

3  In fact, the DT note is not covered by the current official definitions by WoS (cf. Table 6), although it had 
been previously but later withdrawn (Clarivate, 2024).
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Data‑error statistics

This subsection introduces some quantitative indicators depicting database errors. An over-
all indicator of the DT-classification errors by a specific database ( � ) can be expressed by 
the ratio of the total number of off-diagonal elements (i.e., depicting erroneous DT classifi-
cations resulting from the manual analysis) to all elements in the error table (i.e., the total 
number of DT classifications):

where d(i,j) is the number of documents reported in the i-th row and j-th column of the error 
table, for the database of interest. The � values resulting from the analysis, also shown in 
the lower right vertex of the error tables, are 2.7% for Scopus and 2.3% for WoS.

Although aware that these results are difficult to generalize as they relate to a specific 
corpus of documents, it is interesting to note some general trends. First, the � values are 

(1)� =

∑
∀(i,j)�i≠j d(i,j)∑
∀(i,j) d(i,j)

,

Fig. 3   Example of a document incorrectly classified by Scopus as an article and by WoS as an editorial 
material ( https://doi.org/10.1016/j.jcin.2019.09.004). The document is actually defined by the publisher 
(Elsevier) as images in intervention. Manual analysis revealed that the most plausible DT for Scopus would 
be note and for WoS would be article or note (Clarivate, 2024; Elsevier, 2024)
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very close for the two databases, denoting a slightly higher error rate for Scopus with 
respect to WoS. In both cases, the most frequent DT-classification errors involve reviews 
misclassified as articles and vice versa. Letters misclassified as articles are also fairly fre-
quent for both databases. In addition, while Scopus has erroneously categorized some arti-
cles as conference papers, WoS did not incur in this error.

Next, two other more detailed database-error statistics can be constructed from the per-
spective of a specific DT. In this regard, a null hypothesis (H0) is defined as: "The DT 
assigned by the database in use is correct". Next, two DT-related error types are defined, 
as described below.

1. The Type-I error corresponds to the probability of wrongly rejecting H0 when it is 
true, i.e. the probability of a document belonging to a specific DT being wrongly classified 
into another DT (i.e., missing assignment to the DT of interest):

DT being the DT of interest for the database in use. �DT is calculated on a row-by-row 
basis by means of the ratio of misclassifications (i.e., missing assignment to the DT of 
interest) to the row total. This indicator can be interpreted—with reference to a specific 
row of the error table—as the ratio of the sum of the numerical values outside the paren-
theses to the row total (in the rightmost column); e.g., referring to the Scopus error table 
(in Table 3), �Article =

102+53+1+7+5+2

21,693
≈ 0.8%.

2. The Type-II error corresponds to the probability of failing to reject H0 when it is 
false, i.e., the probability of misclassifying a document into a specific DT of interest (i.e., 
false classification into the DT of interest):

�db,DT is calculated on a column-by-column basis by means of the ratio of misclassifica-
tions (i.e., false classifications into the DT of interest) to the column total. This indicator 
can be interpreted—with reference to a specific column—as the ratio of the sum of the 
numerical values outside the parentheses to the column total (in the bottom row); e.g., 
referring to the Scopus error table (in Table 3), �Article =

217+22+55+32+2+68+1+2+6

21,928
≈ 1.8%.

Interestingly, the same element ( d(i,j) ) in the error table contributes to both types of 
error. With reference to the case study, the values of �DT and �DT are reported respectively 
in the right and lower parts of the corresponding error tables. To avoid misleading results 
due to very small sample sizes, the calculation of the �DT and �DT indicators was not per-
formed for the DTs grouped into the macro-category “least frequent DTs” (by Scopus or 
WoS). Appendix A.4 provides further insights to better understand the meaning of the �DT 
and �DT indicators and introduces additional data-error statistics.

Returning to the Scopus error table (in Table 3), we note that among the DTs with the 
highest frequency of documents, there is simultaneously a relatively high �DT rate of false 
classifications (6.9%) and �DT rate of missing assignments (8.7%) for the review category. 
Furthermore, the errors/anomalies documented in Sect. "Results and discussion" signifi-
cantly increase the indicators of some specific DTs. For example, let us consider (i) the 
�DT values of 19.5% for editorial, 28.8% for note, and 11.1% for book chapter, and (ii) the 
�DT values of 14.9% for note, 86.7% for book chapter, and 40.0% for short survey. These 

(2)�DT =

∑
∀(DT ,j)�j≠DT d(DT ,j)∑

∀(DT ,j) d(DT ,j)
.

(3)�DT =

∑
∀(i,DT)�i≠DT d(i,DT)∑

∀(i,DT) d(i,DT)
,
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specific statistics should be considered with extreme caution, given the relatively small 
base of documents on which they are calculated (no more than a few hundred for each DT).

Regarding the WoS error table (in Table  4), similar considerations apply. The rela-
tively high percentage of missing assignments to the editorial category stands out: 
�Editorial ≈ 24.2% . Regarding the other WoS statistics, generally lower values are observed 
compared to Scopus. Considering the complete error table (see Table  9, in Appendix 
A.2), it can be seen that the note DT—introduced forcibly by the authors despite its recent 
removal from the DTs officially covered by WoS (Clarivate, 2024)—appears to be the most 
plausible DT for 288 misclassified elements, of which as many as 181 were misclassified 
as editorial materials, as shown in the last row of the WoS error table. The rationale for 
forcing the reintroduction of the note DT in our manual analysis is that (i) it was previously 
included and later withdrawn by WoS (Clarivate, 2024), (ii) it is still recognized by Scopus 
(Elsevier, 2024), and (iii) it is used by many journals/publishers to classify certain types of 
documents.

The two maps in Fig. 4 provide a graphical representation of the error statistics ( � , �DT , 
and �DT ) described earlier. For each DT of each of the two databases, a point with coor-
dinates ( �DT , �DT ) is plotted. To facilitate comparison between the maps of the two data-
bases, the respective DTs have been labeled with letters (A, B, C, …), as shown in the 
tables in the lower part of Fig. 4. Despite differences in the DTs covered by the two data-
bases, an effort was made to maintain consistency in the labeling (e.g., A corresponds to 
article for both, B corresponds to review for both, and so on). The ε value is also indicated 
on both axes with a hollow circle. For clarity, the scales of the two axes are kept equal and 
truncated at 30%. This choice resulted in the exclusion of some points, i.e., H and I for 
Scopus (see the table at the bottom of Fig. 4).

Fig. 4   Maps of the error statistics for a Scopus and b WoS
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Beyond the numerical differences and considering the fact that the DTs of the two data-
bases are not exactly coincident, there is a certain similarity in the positioning of the points 
for the two databases, particularly those marked by e, A (article), B (review), C (conf./
proc. paper), and F (erratum/correction). The most significant differences concern the 
positioning of D (editorial) and E (letter), probably due to the different policies of the two 
databases in managing these DTs.

Conclusions

This paper proposed a new methodology for semi-automated analysis of a relatively large 
amount of scientific publications, which is useful in studying DT-classification errors in 
the Scopus and WoS databases. Taking advantage of the discordance in DT classification 
between the two databases, the proposed methodology directly targets a subset of poten-
tially misclassified documents for manual analysis. In the case study, against a total corpus 
of 27,734 initial documents in both databases, only the 1315 off-diagonal documents in 
the concordance matrix – corresponding to about 4.7% – were manually analysed. It is 
emphasized that the size of this corpus is at least an order of magnitude larger than those 
characterizing previous research in the scientific literature (Donner, 2023). Additionally, 
264 documents (i.e., 1% of the 26,419 diagonal ones) were analyzed randomly, finding 
no DT-classification error and confirming the plausibility of the working hypothesis that 
concordant DT classifications are unlikely to be erroneous. In light of these results, the 
decision to restrict the manual analysis to the subset of potentially misclassified documents 
appears to be a sort of “calculated risk”, which—for the same amount of manual effort—
enables a considerable extension of the corpus of analyzed documents than previously pub-
lished studies. Nonetheless, the authors acknowledge that scientific literature documents 
cases of simultaneous and coincident misclassification by competing databases (Zhu et al., 
2024). This aspect, which is inherently delicate for the implementation of the proposed 
methodology, will be investigated in greater detail and from a quantitative perspective in 
future research.

This study has shown that DT-classification errors are not negligible and generally hover 
around a few percentage points, with slightly higher e values for Scopus ( 2.7% ) compared 
to WoS ( 2.3% ). For both databases, most errors involve the misclassification of research 
articles as reviews and vice versa, confirming findings from other studies (Haupka et al., 
2024); this is certainly due to the fact that these two DTs are the most frequent ones and 
that some documents often lie near the boundary between them. The analysis also high-
lighted some interesting differences between the two bibliometric databases. For example, 
Scopus shows a significant number of DT-classification errors regarding editorial docu-
ments and notes, which are not correctly classified as such. On the other hand, WoS shows 
a quite large number of (relatively short) documents misclassified into less plausible DTs, 
notably due to the absence of the note DT category. Data related to the discordant docu-
ments subjected to manual analysis are available to interested readers upon explicit request.

The proposed semi-automated approach presents several practical implications. It can 
be employed by individual scientists, institutions, and even publishers and database man-
agers to efficiently detect (and correct) DT-classification errors. Database managers could 
also benefit from this analysis by identifying their own “weak points” in DT classifica-
tion—at least in relative terms when compared to competing databases. Additionally, this 
analysis may support database managers when discussing or revising their DT definitions 
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and classification rules, helping them to make decisions on the inclusion, exclusion or 
refinement of certain DTs, allowing for a more precise level of granularity. With access 
to both databases, the methodology can be easily implemented using simple tools such as 
spreadsheets and pivot tables, making it highly accessible and scalable.

This study has some limitations, including the fact that certain DTs were excluded from 
the analysis, such as articles in press, monographs and, more generally, scientific papers 
without DOIs. Furthermore, documents with a double DT classification in WoS were also 
excluded. Future research will aim to overcome some of the aforementioned limitations. 
In particular, it is planned to analyze the double DT classifications in WoS, evaluating the 
practical implications of this policy. Furthermore, the possibility of assisting the time-con-
suming manual analysis with AI-based techniques will be explored.

Appendix

A.1 DTs covered by Scopus and WoS

Tables 5 and 6 contain the DTs officially covered by the Scopus and WoS databases respectively.

A.2 Complete concordance matrix and error tables

Table 7 contains the complete concordance matrix, which—unlike the “simplified” ver-
sion in Table 2—also includes a breakdown of the “least frequent DTs” (i.e. those with less 
than 30 occurrences, highlighted with an asterisk “*”). Tables 8 and 9 contain the complete 
error tables by Scopus and WoS respectively.

A.3 Further insights into analysis results

The analysis revealed several inconsistencies and gaps in the DT definitions within the 
reference databases, which are often at the root of numerous DT-classification errors. For 
example, the definition of article covers a wide range of DT sub-categories mentioned by 
both databases: for Scopus, it includes case reports, technical notes, research notes, and 
short communications (see the article definition in Table  5), while for WoS, it encom-
passes research papers, brief communications, technical notes, chronologies, full papers, 
and case reports (see the article definition in Table 6). The following subsections focus 
on some of these subcategories that are particularly prone to DT-classification errors and 
inconsistencies.

A.3.1 Case reports

Manual analysis of the off-diagonal elements of the concordance matrix (see Table 7) 
revealed 63 documents classified by the relevant publishers as case reports. Consider-
ing that the official DT definitions of the two databases do not include this DT, case 
reports should reasonably be classified under the article DT in both databases. How-
ever, the actual classifications are often inconsistent: Scopus classified most of these 
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documents as articles (56), notes (6), and a review (1), while WoS classified them as 
editorial materials (32), reviews (28), articles (2), and a letter (1).

Case reports analyzed were primarily related to the medical field and healthcare in 
general, with a significant percentage (approximately 25%) including multimedia con-
tributions such as videos, presentations, images in intervention, surgical techniques, 
clinical trial protocols, and practises. This extensive use of multimedia contributions—
which is undoubtedly very effective in demonstrating surgical procedures and technical 
steps—highlighted the need of reshaping the DT-classification criteria.

Table 5   List of the DTs covered by Scopus and corresponding description. Adapted from (Elsevier, 2024)

DT Description

Article Original research or opinion. Articles in peer-reviewed journals are usually several 
pages in length, subdivided into sections: abstract, introduction, materials & methods, 
results, conclusions, discussion and references. Case reports, technical and research 
notes, and short communications may be as short as one page

Article in press Accepted article made available online before the official publication
Book A whole monograph or the entire book. Each chapter, along with a general item sum-

marizing the book, is also indexed with the source type book
Chapter A complete chapter in a book or book series volume, identified as a chapter by a head-

ing or section indicator
Conference paper An original article reporting data presented at a conference or symposium. Ranges in 

length from full papers to short items as brief as one page
Data paper Searchable metadata documents describing an online accessible dataset or group of 

datasets. Focuses on data collection, distinguishing features, access, and potential 
reuse

Editorial Summary of several articles or provides editorial opinions or news. Identified as edito-
rial, introduction, leading article, preface or foreword, and usually listed at the begin-
ning of the table of contents

Erratum Report of an error, correction or retraction of a previously published paper. Short items 
citing errors in, corrections to, or retractions of a previously published article in the 
same journal

Letter Letter to or correspondence with the editor. Individual letters or replies processed as 
single items

Note Short items not readily suited to other item types. It includes discussions, commentaries, 
questions and answers, and comments on other articles. In trade journals, notes are 
generally shorter than half a page in length

Retracted article Published articles that the author(s) or publisher has requested to retract. Indicated with 
the words retracted or retraction

Review A significant review of original research, including conference papers, with an extensive 
bibliography. Educational items that review specific issues within the literature. As 
non-original articles, reviews lack typical sections of original articles such as materi-
als & methods and results

Short survey Short or mini-review of original research. Similar to reviews, but shorter (not more than 
a few pages) and with a less extensive bibliography
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Table 6   List of the DTs covered by WoS and corresponding description. Adapted from (Clarivate, 2024)

DT Description

Article Reports of research on new and original works that are considered citable. 
Includes research papers, brief communications, technical notes, chronolo-
gies, full papers, and case reports (presented like full papers) that were 
published in a journal and/or presented at a symposium or conference

Articles usually include author abstract, graphs, tables, and lists of cited refer-
ences

Art exhibit review Reviews of gallery or museum showings of artworks, crafts, manuscripts, 
memorabilia, artifacts, or collections of sorts

Bibliography A list, often with descriptive or critical notes, of writings relating to a particu-
lar subject

Biographical item Obituaries or articles focusing on the life of an individual, and articles that are 
tributes to or commemorations of an individual

Book A monograph or publication written on a specific topic
Book chapter A monograph or publication written on a specific topic within a main division 

in a book
Book review A critical appraisal of a book (often reflecting a reviewer’s personal opinion 

or recommendation) that evaluates such aspects as organization and writing 
style, possible market appeal, and cultural, political, or literary significance. 
The book being reviewed is processed as the source title. The reviewer is 
processed as the author

Correction Correction of errors found in articles that were previously published and which 
have been made known after that article was published. Includes additions 
and errata. Retraction items were processed as corrections prior to 2016. A 
correction title will include the citation to the article being corrected

Dance performance review Reviews of solo dance recitals, complete dance productions, dance programs 
consisting of several works, and other types of performed dances

Data paper A scholarly publication describing a particular dataset or collection of datasets 
and usually published in the form of a peer-reviewed article in a scholarly 
journal. The main purpose of a data paper is to provide facts about the data 
(metadata, such as data collection, access, features etc.) rather than analysis 
and research in support of the data, as found in a conventional research arti-
cle. A data paper will have a dual document type: article; data paper

Database review A critical appraisal of a database, often reflecting a reviewer’s personal opin-
ion or recommendation. Refers to a structured collection of records or data 
that is stored in a computer system

Early access An article that has been electronically published by a journal before it has been 
assigned to a specific volume and issue. An early-access article will have a 
dual document type that will include the document type assigned and early 
access: article; early access. When the article is later indexed from the issue, 
it is updated with the volume, issue, date, page information and the early-
access document type is removed. The processing of early-access articles 
began in December 2017. Only journals that have been onboarded for early 
access contain early-access articles

Editorial material An article that gives the opinions of a person, group, or organization. Includes 
commentaries (depending on the content), editorials, interviews, discussions 
between individuals, post-paper discussions, round table symposia, confer-
ence summary, research highlights, introduction, preface and conclusion

Excerpt A selection from or a fragment of a literary or musical work, which cannot 
stand as a separate work in its own right (that is not a short story from a col-
lection of stories or a poem from a book of poems)
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Table 6   (continued)

DT Description

Expression of concern A notification about the integrity of a published article that is typically written 
by an editor. The outcome may result in a future retraction notice or cor-
rection notice. The original article information is included in the title of the 
expression of concern and the original article is cited

Fiction, creative prose Includes short stories and other works (non-poetry) classified as creative writ-
ing rather than objective reporting of events or a scholarly presentation of 
facts

Film review A review of a motion picture
Hardware review A critical appraisal of computer hardware, often reflecting a reviewer’s 

personal opinion or recommendation. Refers to objects that you can actually 
touch, like disk drives, keyboards, printers

Item withdrawal A published statement from the editor or author announcing the withdrawal of 
a manuscript and the reason for the withdrawal. The item-withdrawal notice 
must state that the item is being withdrawn. The original article information 
is included in the title of the withdrawal item and the original article is cited. 
Prior to 2021 item withdrawals were processed as a retraction

Letter Brief contributions or correspondence from the readers to the journal editor 
concerning previously published material. Includes “readers write”, “ques-
tions and answers”, “letters to the editor” and “comments”

Meeting A paper that covers meeting abstracts sections published in a journal. The 
article title will include the meeting title (if provided) followed by the word 
abstracts. If meeting abstracts are processed individually the page span will 
be a singular page. If the journal does not meet the criteria for processing 
the individual meeting abstracts the page span will include the entire set of 
meeting abstracts

The “meeting” document type created in 2023 was applied retrospectively 
from 2019. The document type “article” was assigned prior to 2019

Meeting abstract An abstract or extended abstract of completed papers that were or will be 
presented at a symposium or conference

Meeting summary A paper that covers multiple meeting abstracts in a variety of subjects
Music performance review Review of a live musical performance (recital, concert, and opera)
Music score Transcript of the original and entire draft of a musical composition or an 

arrangement with the parts for the different instruments or voices written on 
staffs one above another

Music score review Review of a bound musical composition or bound collection of musical 
compositions

News item News, current events, and recent developments usually unauthored and less 
than a page long

Poetry Compositions in verse; metrical writing
Proceedings paper Full papers in a wide range of disciplines that were or will be presented at a 

symposium or meeting. The papers to be included must have been presented 
in full at a conference, meeting, symposium or similar gathering. Generally 
published in a book of conference proceedings

Records covered in the two conference-proceedings indexes (CPCI-S and 
CPCI-SSH) are identified as proceedings paper. However, the same records 
covered in the three indexes (SCI-E, SSCI, and A&HCI) are identified as 
article when published in a journal. These proceedings papers will have a 
dual document type: article; proceedings paper
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A.3.2 Research notes and technical notes

Another example of inconsistency arises with two documents classified by the rele-
vant publishers (Taylor & Francis and Elsevier, respectively) as research notes (see 
Table  10).According to the official DT definitions provided by Scopus, these docu-
ments should reasonably be classified under the article DT, given their significant 

Table 6   (continued)

DT Description

Expression of concern An original publication that has an expression of concern published about it. A 
publication with expression of concern will have a dual document type: e.g., 
article; publication with expression of concern. A publication with “expres-
sion of concern dual document type will only be assigned if an expression of 
concern notice is published

Record review Reviews of recorded music or speech
Reprint An article that was previously published. Reprinted information is included in 

the source title and the original article is cited
Retracted publication An article that has been retracted by an author, institution, editor, or a 

publisher. A retracted article will have a dual document type: e.g., article; 
retracted publication. A retracted publication dual document type was cre-
ated in 2016 and is only assigned if a retraction notice is published

Retraction A published statement from the editor or author announcing the retraction of a 
manuscript and the reason for the retraction. The retraction notice must state 
that the item is being retracted. The original article information is included 
in the title of the retraction and the original article is cited. Prior to 2016, 
retractions were processed as corrections. The original article information is 
included in the title of the retraction and the original article is cited

Review Detailed, critical surveys of published research. A review article may sum-
marize previously published studies and draw some conclusions but will 
not present new information on the subject. Includes reviews, reviews of 
literature, mini-reviews, and systematic reviews. If an article is listed under 
the review section in a journal and/or review of literature appears in the title 
it will be assigned a review

If an article is not assigned a review by the journal but “review”, “systematic 
review” or “mini-review” appears in the title, it must also appear someplace 
else in the article (abstract/summary or introduction) in order to be assigned 
the document type review. If the article(s) meet the above criteria—they 
must have references in order to be tagged as a review item

Review articles that were presented at a symposium or conference will be 
processed as proceedings papers

Script Includes film scripts, plays, TV, and radio scripts
Software review A critical appraisal of computer software, often reflecting a reviewer’s 

personal opinion or recommendation. Refers to programs, procedures, and 
rules, along with associated documentation pertaining to the operation of a 
computer system

Theatre review Review of a performed play
TV review, radio review Reviews of television, videos, and radio broadcasts
Withdrawn publication An article that has been withdrawn by an author, institution, editor, or a 

publisher. A withdrawn publication will have a dual document type, e.g., 
article; withdrawn publication. A withdrawn publication dual document type 
was created in 2021 and will only be assigned if an item withdrawal notice 
is published
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length (5 and 11 pages, respectively). However, both were classified by Scopus as 
notes (cf. “Case reports, technical and research notes, and short communications may 
be as short as one page” and “notes are generally shorter than half a page in length” 
in Table 5). Conversely, WoS, which does not include research notes in its DT defini-
tions (only technical notes, which are incorporated into the article DT), classified them 
as articles. In this case, one could argue that Scopus’ classification, though seemingly 
correct, is inconsistent with its own DT definitions. WoS, on the other hand, maintains 
consistency with its perhaps (partly) incomplete DT definitions.

A similar inconsistency emerged with some documents classified as technical notes 
by the relevant publishers (see Table 11). According to the official DT definitions, 
technical notes should reasonably be categorized as articles by both databases (cf. 
“Includes research papers, brief communications, technical notes, chronologies, full 
papers, and case reports (presented like full papers) that were published in a journal 
and/or presented at a symposium or conference” in Table 6). However, Scopus classi-
fied the first five as notes, likely because these contributions lack the substance to be 
considered (research) articles. In contrast, WoS classified them as articles. According 
to the authors, the most pertinent DT classification could be notes, as these contribu-
tions do not have the characteristics of complete (research) articles. Focusing on the 
sixth document in Table 11 (see also Fig. 5), we observe that Scopus classified it as a 
review, although our manual analysis revealed that it has the characteristics of an arti-
cle, according to the relevant DT definitions. This misclassification by Scopus likely 
stems from the extensive bibliography of the paper, which includes over 50 references.

A.3.3 Short/brief communications

Another article “sub-category” that is not covered by the two databases is short/brief 
communication. Manual analysis identified nine short communications which, accord-
ing to the DT definitions of both databases, should be included in the article DT (see 
Table 12). Unfortunately, WoS misclassified these documents as editorial material in 
eight out of nine cases (as shown in Table 12). It is also interesting to note the internal 
inconsistency of Scopus in handling the last four documents, which share a similar 
structure and even belong to the same open-access journal (i.e., Acta Dermato-Venere-
ologica). While two of them were classified as notes (see also the example in Fig. 6), 
the other two were classified as articles (see also the example in Fig. 7).

Table 10   Example of two documents classified by the relevant publishers as research notes and (mis)classi-
fied by the databases of interest

DOI Journal name DT by Scopus DT by WoS

10.1080/10871209.2020.1825878 Human dimensions of wildlife—An 
International Journal (Elsevier)

Note Article

10.4315/0362-028X.JFP-18-228 Journal of food protection (Taylor & 
Francis)

Note Article
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A.3.4 Disease notes

Another “niche case” concerns 71 manually analyzed documents that are indexed by the 
relevant publishers as disease notes, i.e., papers in the field of botany, typically less than 
one page long and often consisting of just a few lines. These documents report outbreaks or 
significant changes in the geographic distribution of plant diseases and primarily provide 
updates on the “health status” of specific plants.4 The disease note is not a DT recognized 
by either Scopus or WoS, nor is mentioned as a sub-category of any other DT. Although all 
71 documents share a similar structure, Scopus classifies them inconsistently: as notes (63 
documents), articles (7 documents), and a short survey (a single document). In contrast, 
WoS classifies them as editorial materials (49 documents) and news items (22 documents). 

Fig. 5   Example of a document classified by the publisher as a technical note, misclassified by Scopus as a 
review and by WoS as an article (https://​doi.​org/​10.​5194/​hess-​25-​3937-​2021)

4  According to the definition provided by the botanical journal Plant Disease International Journal, a 
disease note is a “short research paper intended to encourage early reporting of outbreaks or significant 
changes in geographic location of diseases, new or expanded host ranges, or new physiological races of 
pathogens. A geographic location usually refers to a country, but may also refer to a region (e.g., state, 
province) within that country” (https://​apsjo​urnals.​apsnet.​org/​page/​pdis/​notes).

https://doi.org/10.5194/hess-25-3937-2021
https://apsjournals.apsnet.org/page/pdis/notes
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Fig. 6   Example of a document classified by the publisher as a short communication, (mis)classified by 
Scopus as a note and by WoS as editorial material (https://​doi.​org/​10.​2340/​actadv.​v103.​4526, which is the 
eighth document in Table 12)

https://doi.org/10.2340/actadv.v103.4526
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This discrepancy is an indication of some uncertainty that this DT can cause in DT-classifi-
cation by bibliometric databases.

Table 13 exemplifies four of the analyzed disease notes, although the first two are even 
published by the same journal (Journal of Plant Pathology), Scopus classified them differ-
ently: the first as a note (see also Fig. 8), while the second as an article (see also Fig. 9). 

Fig. 7   Example of a document classified by the publisher as a short communication, (mis)classified by Sco-
pus as an article and by WoS as editorial material (https://​doi.​org/​10.​2340/​actadv.​v102.​319, which is the 
seventh document in Table 12)

https://doi.org/10.2340/actadv.v102.319
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On the other hand, WoS classified both as editorial material. Why does this classification 
difference occur in Scopus?

Considering the last two documents in Table  13, which share a similar structure and 
are published by the same journal (Plant Disease International Journal), the situation is 
reversed. Although Scopus classified both documents as notes, WoS classified one as a 
news item and the other as editorial material. Why does this classification difference occur 
in WoS? According to the authors, the most appropriate category for disease notes in gen-
eral should be note. However, since WoS does not recognize this DT, we believe that these 
documents should be classified either as articles or under the auxiliary DT of note,5 based 
on their content.

On the other hand, although Scopus does recognize the note DT, it assigned one of the 
documents (which is entirely similar to the other three) to the article DT. This example 
demonstrates that databases do not always align their actual classification practices, lead-
ing to sometimes inconsistent and heterogeneous classifications.

A.4 In‑depth analysis of data‑error statistics

This section provides a detailed examination of the data-error statistics, aDT and bDT, 
described in Sect. "Data-error statistics", offering a new practical interpretation and intro-
ducing an additional data-error statistic. Referring to the error table of a given bibliometric 
database, the following four "intermediate" indicators, related to a specific DT, are defined 
(see also the pedagogical scheme in Fig. 10):

True positives (tp): The number of documents classified by the database under the spe-
cific DT of interest, which aligns with the results of the manual analysis (i.e., the "true" 
classifications specified in the first column of the error table). In formula:

where the term on the right-hand side represents the number of documents listed in the 
specific row and column of the error table corresponding to the DT of interest (i.e., DT).

True negatives (tn): The number of classifications in DTs different from the reference 
DT, which were not contradicted by the manual analysis. In formula:

(4)tpDT = d(DT ,DT),

(5)tnDT =
∑

∀(i,j)|i≠DT ,j≠DT
d(i,j).

Table 13   Example of documents classified by the relevant publishers as disease notes and misclassified by 
(at least one of) the databases of interest

DOI Journal name DT by Scopus DT by WoS

10.1007/s42161-020-00508-3 Journal of plant pathology (Springer) Note Editorial material
10.1007/s42161-022-01187-y Journal of plant pathology (Springer) Article Editorial material
10.1094/PDIS-01-18-0064-PDN Plant disease (APS Publications) Note News item
10.1094/PDIS-07-21-1547-PDN Plant disease (APS Publications) Note Editorial material

5  The note is an auxiliary DT introduced by the authors to compensate for the fact that there is no such DT 
in the current WoS classification system.
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False positives (fp): The number of classifications in DTs different from the one of inter-
est, which were contradicted by the manual analysis. In formula:

Fig. 8   Example of a document classified by the publisher as a disease note, classified by Scopus as a note 
and by WoS as editorial material (https://​doi.​org/​10.​1007/​s42161-​020-​00508-3), which is also the first doc-
ument in Table 13)

https://doi.org/10.1007/s42161-020-00508-3
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(6)fpDT =
∑

∀(DT ,j)|j≠DT
d(DT ,j)

Fig. 9   Example of a document classified by the publisher as a disease note, (mis)classified by Scopus as an 
article and by WoS as editorial material (https://​doi.​org/​10.​1007/​s42161-​022-​01187-y), which is also the 
second document in Table 13)

https://doi.org/10.1007/s42161-022-01187-y
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False negatives (fn): The number of documents classified under the DT of interest, but 
in contrast with the manual analysis that assigned them to different DTs. In formula:

It is straightforward to demonstrate that these four intermediate indicators sum to the 
total number of analyzed documents (e.g., 27,734 in our case).

Referring back to the statistics �DT and �DT defined in Sect. "Data-error statistics" (cf. 
Eqs. 2 and 3), these can be reformulated using some of the aforementioned intermediate 
indicators as follows:

To enrich the analysis, an additional data-error statistic is introduced, which qualifies 
DT classifications from the perspective of a specific DT. Specifically, accuracy corre-
sponds to the percentage of correct classifications and is defined as the ratio of classifica-
tions or exclusions made by the database that were not contradicted by the manual analysis. 
It is calculated as follows:

In simple terms, accuracy can be considered more general than �DT and �DT , as it 
provides an overall indication of the effectiveness of the database in managing a certain 
DT, both in terms of correct classifications and correct exclusions.

Although the scientific literature includes further statistics based on combinations 
of the four intermediate indicators (e.g., negative predictive value, fall-out, specificity, 
miss rate, etc.), we do not cover them here to avoid overcomplicating the discussion 
(Barravecchia et al., 2022). However, the four intermediate indicators and the accuracy 
values were determined for both databases from the perspective of the main DTs they 
cover (excluding those grouped into the "least frequent DTs" families), as reported in 
Table 14 and Table  15. As can be observed for both databases, the DTs with the lowest 
accuracy values are articles and reviews, confirming many of the considerations made 

(7)fpDT =
∑

∀(DT ,j)|j≠DT
d(DT ,j).

(8)

�DT =

∑
∀(DT ,j)�j≠DT d(DT ,j)∑

∀(DT ,j) d(DT ,j)
=

fpDT

tpDT + fpDT
,

�DT =

∑
∀(i,DT)�i≠DT d(i,DT)∑

∀(i,DT) d(i,DT)
=

fnDT

tpDT + fnDT

(9)AccuracyDT =
tpDT + tnDT

tpDT + tnDT + fpDT + fnDT
.

Fig. 10   Spatial positioning of the intermediate indicators—tp, tn, fp and fn—in the error table of a specific 
database
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in Sect. "Results and discussion". Other problematic DTs in terms of accuracy are edi-
torials (99.50%), conference papers (99.53%), and notes (99.61%) for Scopus, while 
for WoS, they include editorial materials (99.14%). Interestingly, the accuracy statistic 
somewhat combines the more specific information provided by a and b.
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Table 14   Data-error statistics for the main DTs covered by the Scopus database. The intermediate indica-
tors tp, tn, fp, and fn sum to the total number of analyzed documents (S = 27,734)

DT tp tn fp fn S a b Accuracy

Article 21,523 5,636 170 405 27,734 0.78% 1.85% 97.93%
Review 2,335 25,005 221 173 27,734 8.65% 6.90% 98.58%
Conference paper 1,763 25,842 75 54 27,734 4.08% 2.97% 99.53%
Editorial 557 27,038 135 4 27,734 19.51% 0.71% 99.50%
Letter 362 27,325 44 3 27,734 10.84% 0.82% 99.83%
Erratum 232 27,496 2 4 27,734 0.85% 1.69% 99.98%
Note 188 27,437 76 33 27,734 28.79% 14.93% 99.61%
Book chapter 8 27,673 1 52 27,734 11.11% 86.67% 99.81%
Short survey 21 27,697 2 14 27,734 8.70% 40.00% 99.94%
Data paper 2 27,732 0 0 27,734 0.00% 0.00% 100.00%
Retracted 1 27,730 3 0 27,734 75.00% 0.00% 99.99%

Table 15   Data-error statistics for the main DTs covered by the WoS database. The intermediate indicators 
tp, tn, fp, and fn sum to the total number of analyzed documents (S = 27,734)

DT tp tn fp fn S a b Accuracy

Article 21,597 5,770 96 271 27,734 0.44% 1.24% 98.68%
Review 2,371 25,059 184 120 27,734 7.20% 4.82% 98.90%
Proceedings paper 1,804 25,896 26 8 27,734 1.42% 0.44% 99.88%
Editorial material 686 26,810 19 219 27,734 2.70% 24.20% 99.14%
Letter 382 27,324 24 4 27,734 5.91% 1.04% 99.90%
Correction 233 27,500 1 0 27,734 0.43% 0.00% 100.00%  

http://creativecommons.org/licenses/by/4.0/
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