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Abstract: Objective and fair scholar evaluation promotes academic engagement and ensures proper allocation of research resources. How-
ever, current evaluation methods face challenges such as insufficient consideration of disciplinary differences, over-reliance on publication
output, neglect of low-cited papers, and limited discriminative power. This paper proposes an improved evaluation metric—the Academic
Equilibrium Value index (AEV-index)—based on academic equilibrium value. By incorporating weights for publication and citation tiers
and integrating average publication and citation levels within disciplines, the AEV-index aims to offer a more comprehensive and equitable
assessment of scholarly performance. Using Scopus data from computer science conference papers (2012-2021) across the subfields of
"Network and Information Security", "Computer Graphics and Multimedia", and "Artificial Intelligence", we weighted publications and ci-
tations to evaluate researchers’ academic levels. The research findings indicate that: (i) The AEV-index enhances existing scholar evalua-
tion metrics from multiple perspectives, providing a relatively reasonable and broadly applicable comprehensive evaluation index. (ii) The
AEV-index is significantly correlated with traditional scholar evaluation indicators such as total publications, total citations, and the h-
index, while also moderating disciplinary differences, thereby facilitating cross-disciplinary comparisons of academic influence. (iii) Addi-
tionally, the AEV-index mitigates the negative impact of low publication output, recognizes the value of low-cited but high-quality papers,
and offers improved discriminative power, thereby addressing several limitations of existing evaluation metrics.
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and foster innovation but also enhance the efficiency

0 Introduction
and accuracy of allocating limited research resources! .

Research evaluation is a crucial component of sci-
entific activities. Scientific, reasonable, and fair evalua-
tion outcomes not only effectively motivate researchers

As the primary drivers and core forces behind scientific
innovation, scholars are undoubtedly the most important
subjects of research evaluation. Consequently, the aca-
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demic community has long attached great importance to
—and continuously explored—how to construct a more
scientific, reasonable, and equitable evaluation system
for scholars, with the aim of objectively and comprehen-
sively assessing their actual academic contributions and
level of innovation™?.

The commonly used indicators for evaluating schol-
ars include total number of publications, total citations,
average citations per paper, number of important papers,
scholar impact factor, and the h-index'*®. The widely ad-
opted h-index, for instance, takes into account both the
quantity and quality of publications and is easy to com-
pute, making it popular across disciplines”. However,
the h-index also has several notable shortcomings: (i) It
disadvantages scholars who publish fewer papers but re-
ceive high citations per paper; (ii) It is difficult to apply
in cross-disciplinary comparisons; (iii) It ignores the
value of low-citation papers; (iv) It lacks sufficient
granularity, often resulting in identical scores for differ-
%121 Moreover, these commonly used met-
rics generally fail to account for disciplinary differences

ent scholars!

in publication and citation. For example, publication
rates in biochemistry are significantly higher than those
in mathematics, and citation patterns differ greatly be-
tween clinical medicine and basic medical sciences!* ',
Therefore, relying solely on absolute publication and ci-
tation counts makes it difficult to achieve fair compari-
sons across disciplines.

To address these issues, the academic community
has proposed a series of improved indicators, such as the
Relative Citation Ratio (RCR), the f-index, and the Nor-
malized Citation Score (NCS)!"*'¥. These indicators at-
tempt to correct for disciplinary citation differences
through normalization methods. However, they still pres-
ent limitations. Most do not adjust for publication vol-
ume and fail to distinguish between the academic value
of publication venues and citation sources. In response
to these shortcomings, this paper proposes the concept
of academic equilibrium value and, based on this con-
cept, constructs the Academic Equilibrium Value index
(AEV-index). By incorporating weights for publication
and citation tiers and integrating average publication and
citation levels within disciplines, the AEV-index aims to
provide a more comprehensive and equitable assessment
of scholarly performance. This study conducts an empiri-
cal analysis using three subfields within computer sci-
ence to validate the feasibility and advantages of the
AEV-index.

The remainder of this paper is organized as fol-
lows: Section 1 describes the research methods, includ-
ing the datasets, determination of research subjects, and
the design of the AEV-index. Section 2 presents the ana-
lytical results and discusses the applicability of the AEV-
index. Section 3 provides the conclusion.

1 Materials and Methods

This paper selects the discipline of computer sci-
ence as the focus of empirical analysis for two main rea-
sons. First, there are substantial differences in publica-
tion volume, publication difficulty, and academic influ-
ence between top-tier journals or conferences and regu-
lar ones within the field of computer science. Second,
the discipline encompasses approximately ten subfields,
which vary significantly in terms of total publication vol-
ume, publication cycle and difficulty, number of journals
or conferences, and citation. From the perspective of
publication alone, certain subfields produce several
times more publications than others, making it inappro-
priate to evaluate scholars from different subfields solely
based on absolute publication and citation counts. The
research approach is illustrated in Fig. 1.

1.1 Datasets

In 2019, the China Computer Federation (CCF) re-
leased the 5th edition of the "Catalog of International
Academic Conferences and Journals", which classified
computer science into ten subfields and recommended
A-, B-, and C-level journals and conferences for each
subfield. Preliminary research revealed substantial differ-
ences in the developmental stages and research scales of
these subfields. For example, the "Artificial Intelli-
gence" subfield produces about 10 times more publica-
tions annually than the "Network and Information Secu-
rity" subfield. Statistics show that academic output in
computer science is predominantly composed of confer-
ence papers, and the academic value of such papers is
widely recognized by institutions and individuals. High-
level conference papers have an impact comparable to
that of journals of the same caliber, and can serve as an
important basis for academic evaluation. In order to ex-
clude citation lags, this study considers research pub-
lished up to 2021. Specifically, this study selects confer-
ence papers from 2012 to 2021 in the subfields of "Net-
work and Information Security", "Computer Graphics
and Multimedia", and "Artificial Intelligence", as listed
in the Catalog of International Academic Conferences
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and Journals. These papers were sourced from the Sco-
pus database. Additionally, citation references for each
paper were exported, and following data matching, dedu-
plication, and cleaning, comprehensive citation datasets
for each subfield over the past decade were constructed.

1.2 Determination of Core Authors

In general, the evaluation of core authors is an im-
portant part of scholar evaluation research. Therefore,
this paper uses the core authors from each subfield as ex-
amples to verify the feasibility of the AEV-index. While
publication is a basic prerequisite for becoming a core
author, high publication count alone is insufficient. Core
authors must have outstanding importance and influence
within the discipline, i.e., the quality of their publica-
tions. Citation analysis is an effective means of measur-
ing the quality of publications. Therefore, this paper re-
fers to Price’s law to determine the minimum publica-
tions and minimum citations for core authors"”. The cal-
culation formula is as follows:

M,=0.749 % \/ N, s

M,=0.749 x \/ N, ux
where M, is the minimum publication for core authors,
M, is the minimum citation for core authors, N, is the
number of papers of the author with the maximum publi-

(M

cation, and N, . is the number of citations of the papers
of the author with the maximum citation.

In each subfield, the first three authors in terms of
conference paper publications were selected as candi-
dates. Based on Eq. (1), the minimum publication and ci-
tation for core authors were determined, thereby identify-
ing the core authors for each subfield, as shown in Table
1. The dataset exported from the Scopus database in-
cludes a unique author ID for each author, which can be
used to disambiguate authors with the same name.

1.3 Design of the AEV-index

1.3.1 Guiding principles

The design of the AEV-index in this paper follows
the following principles:

(1) Principle of considering both quantity and qual-
ity. The index considers both the number of publications
and citations, as well as their quality. Specifically, the
academic level of published papers and the scholarly
value of cited references.

(i1) Principle of disciplinary consistency. The index
accounts for differences in the difficulty of publishing
papers and being cited across disciplinary fields. It aims
to ensure fair and meaningful comparisons among schol-
ars from different disciplines.

Table 1 Core authors in each subfield

Subfield Minimum publication Minimum citation Number of core authors
Network and Information Security 5 11 362
Computer Graphics and Multimedia 7 28 472
Artificial Intelligence 8 76 1 166
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(ii1) Principle of maintaining discriminative power.
The index is designed to maintain a certain degree of dis-
criminative power and strive to avoid identical or similar
evaluation scores that are difficult to distinguish.

1.3.2  Algorithm design for AEV-index

The average number of publications and citations
varies significantly across different disciplines. There-
fore, any cross-disciplinary scholar evaluation must ac-
count for these differences. For a particular disciplinary
field, if X and Y represent the average number of publica-
tions and citations of scholars, respectively, and a par-
ticular scholar’s publications and citations are X and Y,
then X/X and Y/Y can be used to represent the scholar’s
relative publication level and relative citation level. By
assigning appropriate weights to publication and cita-
tion, the relative academic level of a scholar in the field
can be calculated. The same approach applies to scholars
in any disciplinary field. By normalizing against
discipline-specific averages for publications and cita-
tions, the relative academic level within a field can not
only facilitate ranking scholars within the same disci-
pline but also enable cross-disciplinary evaluation of
scholars.

The academic value and influence of different lev-
els of publications and citations are different and should
be distinguished. Therefore, the AEV-index proposed in
this paper utilizes a scholar’s average number of publica-
tions and citations to normalize the differences across
disciplinary fields, and assigns different value weights to
different levels of publications and citations. The rela-
tive publication levels within a particular disciplinary
field are calculated separately, and assigned different
value weights, and then summed”**Y. The same ap-
proach is applied to citations. Finally, by assigning
weights to both publication and citation, the "new" rela-
tive academic level of the scholar in a particular disci-
plinary field can be obtained, which is the AEV-index
proposed in this paper. The calculation formula is as fol-
lows:

AEV = 2(§ xV,)xq+ z(% xVx(l-¢q) (2)

where i represents different journal or conference levels.
X, and ¥, are the the number of publications and the num-
ber of citations received by the scholar’s papers at level
i, respectively. X, is the average publication index at
level i, i.e., the average number of publications of schol-
ars’ papers at a certain level in that field. Similarly, Y, is

the average citation index at level i, i.e., the average

number of citations received by scholars’ papers at a cer-
tain level in that field. V] is the value weight of papers at
a certain level. ¢ is the weight for publication, and 1 —g¢
is the weight for citation.

2 Results and Discussion

2.1 Determination of Relevant Indicators

2.1.1  Value of conference level

Although the "Catalog of International Academic
Conferences and Journals" recommended by CCF rates
conferences in different subfields, it is difficult to deter-
mine the value of papers in each conference level using
this rating method. This paper adopted the Delphi
method, and the questionnaire respondents were selected
from the computer science departments of 14 universi-
ties in China that were selected for the "Double First-
Class" discipline construction project. A total of 106
valid questionnaires were collected. The research fields
of the teachers covered all subfields in the "Catalog of
International Academic Conferences and Journals", and
their academic ranks included professor/researcher, asso-
ciate professor/associate researcher/senior engineer, and
lecturer/assistant researcher. Using the Spearman coeffi-
cient for correlation analysis, the influence of research
field and position on the teachers’ evaluation of confer-
ence level value was excluded. The average value was
used for value evaluation, and the conclusion was that if
the value of a C-level conference paper (V) is 1, then
the value of a B-level conference paper (V;) is 2.637,
and the value of an A-level conference paper (V,) is
4.324.
2.1.2 Weight of publication and citation

Publication and citation are two of the most basic
indicators in the scholar evaluation system. If only publi-
cation is used for evaluation, it would only focus on the
accumulation of quantity and ignore the assessment of
paper quality. Therefore, it is necessary to objectively al-
locate the weights of these two indicators in order to re-
duce bias. From a statistical perspective, these two are a
binary population. Whether there is a correlation be-
tween them and the degree of correlation are worthy of
attention. If they are highly correlated, then using publica-
tion as the single indicator would be sufficient for the cal-
culation of the AEV-index, and the examination of citation
would be redundant. Based on the method in Ref. [21],
this paper calculated the correlation coefficients between
publications and citations of the core authors in the three
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subfields from 2012 to 2021, which were 0.247, 0.324,
and 0.198 respectively. This indicates that the publica-
tion and citation of core authors in the three subfields
are weakly correlated; specifically, high publication out-
put does not necessarily correspond to high citation
counts, nor does low output imply low counts. We be-
lieve that publication and citation reflect the academic
level of scholars from both the aspects of "quantity" and
"quality" and hold equal importance. Therefore, when al-
locating weights, we assign equal importance to both
publication quantity and citation count, setting the
weights for both at 0.5.

2.1.3  Average publication and citation indices for dif-
ferent subfields and levels

When calculating the average publication and cita-
tion indices across different subfields and conference
levels, it is observed that the distributions are heavily
skewed. A small number of authors contribute the major-
ity of publications, and likewise, a small number of au-
thors receive the majority of citations. Each subfield and
level include a significant number of "tail scholars"
whose publication and citation are almost negligible.
Therefore, this study primarily focuses on the "core au-
thors", taking inspiration from the Price’s law Eq. (1) to
determine the average publication and citation indices,
as shown in Fig. 2.

Figure 2 reveals significant differences in the aver-
age publication and citation indices of core authors
across different computer science subfields and confer-
ence levels. These differences reflect not only the vary-
ing degrees of recognition for the importance and impact
of academic research in different fields and levels, but
also the unique characteristics of each discipline. In
terms of the average publication indices in Fig. 2(a), the
subfield of Artificial Intelligence demonstrates strong
overall performance, with average publication indices of
11.613, 9.123, and 10.821 for A, B, and C-level confer-
ences. This indicates that research outcomes in Artificial
Intelligence maintain high quality regardless of confer-
ence tier. In contrast, the subfield of Computer Graphics
and Multimedia exhibits an unusual pattern, where the
average publication index at B-level conferences
(10.288) surpasses those at C-level (8.216) and A-level
(5.414) conferences, suggesting that B-level venues in
this field attract more impactful work. For the subfield
of Network and Information Security, the average publi-
cation indices are relatively lower overall, with A-level
(7.353) exceeding C-level (5.680), which in turn ex-
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(b) Citation indices

Fig.2 Average publication and citation indices for different
subfields and levels

ceeds B-level (4.266), indicating some variability in pub-
lication quality across tiers. Regarding the average cita-
tion index shown in Fig. 2(b), both the Artificial Intelli-
gence and Network and Information Security subfields
exhibit citation trends consistent with their respective
publication index rankings. However, in the subfield of
Computer Graphics and Multimedia, a reverse trend
emerges: the lower the citing tier, the higher the average
citation index—63.725 for C-level, 47.677 for B-level,
and only 6.807 for A-level. This suggests that research
in this subfield receives more attention in mid- and
lower-level citing literature.

In summary, the subfield and conference tier have a
significant impact on the distribution of publications and
citations. The Artificial Intelligence subfield holds a
clear advantage in both publication quality and citation
impact, particularly in high-tier conferences. The Com-
puter Graphics and Multimedia subfield demonstrates
unique influence in mid- and lower-level venues, while
the Network and Information Security subfield shows
relatively stable but modest performance. Therefore,
when evaluating scholars’ contributions, it is essential to
account for disciplinary characteristics and pay close at-
tention to their publication and citation performance
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across different conference tiers.
2.2 Results of the AEV-Index

We used Eq. (2) to calculate the AEV-index for the
core authors in each subfield, and the number of publica-

tions, citations, and h-index of the top ten scholars of
AEV-index are shown from Table 2 to Table 4.

Table 2 The top ten scholars of AEV-index in the subfield of
Network and Information Security

Scholar Publication  Citation h- AEV-

index  index
Daniel Gruss 13 191 5 18.998 2
Michael Backes 39 93 5 18.5553
Cedric Fournet 15 154 7 17.143 1
Yingian Zhang 22 130 6 16.684 4
Roei Schuster 11 153 6 162626
Nicholas Carlini 13 146 6 16.204 4
Adrienne Porter Felt 11 184 7 15.8332
Ivan Pustogarov 12 147 6 15.7459
Jonathan Katz 16 132 7 15.442 6
Gilles Barthe 22 100 6 14708 6

Table 3 The top ten scholars of AEV-index in the subfield of
Computer Graphics and Multimedia

Scholar Publication  Citation - {\EV-

index  index
Shinji Watanabe 74 555 13 17.956 9
Dong Yu 36 788 12 17.8267
Deliang Wang 81 491 12 17.7407
Tara N. Sainath 62 597 13 16.846 6
Andrew W. Senior 18 818 10 16.066 4
Jinyu Li 56 499 9 14.798 3
John R. Hershey 20 545 8 13.5554
Wu Liu 19 37 4 13.204 2
Jonathan Le Roux 28 470 8 12.978 9
Zhuo Chen 27 495 7 12.5550

Based on the results shown in Tables 2-4, we com-
pared the number of publications, citations, h-index, and
AEV-index of the scholars. The results indicate that the
AEV-index has significant advantages over the h-index.
Specifically, the advantages are as follows:

(1) The AEV-index can more comprehensively re-
flect the academic contributions and influence of schol-

Table 4 The top ten scholars of AEV-index in the subfield of
Artificial Intelligence

Scholar Publication  Citation h- AEV-

index index
Abhinav Gupta 48 1255 16 22.987 6
Yue Zhang 95 452 13 22.403 3
Wanli Ouyang 54 1159 18 22.262 4
Chunhua Shen 67 891 16 22.241 4
Wei Liu 10 1973 3 21.6102
Andrea Vedaldi 42 1290 15 19.776 7
Richard Socher 14 1 046 8 19.457 3
Chris J. Dyer 48 788 12 18.636 5
Radu Timofte 81 379 11 18.283 3
Luc J. Van Gool 75 530 13 18.093 7

ars. Although the h-index considers both the number of
papers and the number of citations, it only focuses on
the performance of the "core paper set" and ignores
those papers outside the core set that also have a certain
impact. In contrast, the AEV-index assigns value
weights to the publication tier and citation tier of the
scholar’s papers, making the evaluation more compre-
hensive. For example, in the Network and Information
Security field, Daniel Gruss has an h-index of only 5,
which is not very high, but his total citations reach 191,
mostly from a few papers with outstanding influence.
The traditional h-index cannot fully reflect this situation,
while the AEV-index can well demonstrate his academic
value.

(i) The AEV-index can better distinguish scholars
with the same h-index but different academic contribu-
tions. The h-index is just a threshold, and cannot effec-
tively differentiate the various situations under the same
h-index. However, the AEV-index, through the differ-
ences in publication counts and total citations, can per-
form more refined ranking and evaluation of the aca-
demic achievements of these scholars. For instance, in
the Computer Graphics and Multimedia field, Shinji
Watanabe and Tara N. Sainath both have an h-index of
13, but Shinji Watanabe’s publication count (74) is sig-
nificantly higher, while his total citations (555) are
slightly lower than Tara N. Sainath’s (597), so Shinji
Watanabe’s AEV-index (17.956 9) is higher than Tara N.
Sainath’s (16.846 6), better reflecting the gap between
them.

(iii)) The AEV-index can better evaluate scholars
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with a small number of publications but high impact.
The h-index often underestimates the academic value of
such scholars, as it overly emphasizes the quantity of pa-
pers. In contrast, the AEV-index, by comprehensively
considering the total publication count and total cita-
tions, can more fairly evaluate their contributions. For
example, in the Artificial Intelligence field, Wei Liu has
only 10 papers but 1 973 citations, resulting in a rela-
tively high AEV-index of 21.610 2. If relying solely on
the h-index of 3, it would be impossible to accurately as-
sess his academic achievements. Dong Yu in the Com-
puter Graphics and Multimedia field is a similar case—
his publication count of 36 is not particularly outstand-
ing in the field, but his total citations of 788 are much
higher than other scholars, and the AEV-index well cap-
tures this, allowing Dong Yu to rank among the top in
the field with an AEV-index of 17.826 7.

(iv) The AEV-index can better reflect the character-
istics and preferences of different subject areas as well
as different paper tiers. For example, in the Computer
Graphics and Multimedia subfield, scholar Wu Liu has
relatively low publication and citation counts (19 and 37
respectively), resulting in a low h-index of 4. However,
among his 19 papers, 13 were published in A-level con-
ferences, and the remaining 6 were published in B-level
conferences. Moreover, his A-level conference papers
have been cited 22 times, while his B-level conference
papers have been cited 7 times. These factors allow Wu
Liu to rank 8th in the field with an AEV-index of
13.204 2.

In summary, the AEV-index has significant advan-
tages over the traditional h-index in terms of comprehen-
siveness, discriminative power, balance, and applicabil-
ity. In academic evaluation, the AEV-index can more ob-
jectively and comprehensively reflect the academic
achievements of scholars, helping to further refine and
improve the quality and fairness of academic evaluation.

2.3 Correlation Test

To verify the feasibility of the AEV-index, this pa-
per conducted correlation analysis between it and other
scholar evaluation indicators such as total publication,
total citation, and h-index. Spearman correlation coeffi-
cients were used because bibliometric indicators are un-
likely to follow a normal distribution®. These coeffi-
cients for the correlations between the AEV-index and
other indicators in the three subfields are shown in
Table 5.

Table 5 Correlation coefficient between the AEV-index and

other indicators

Subfield Publication Citation h-index
Network and Information
) 0.482 0.897 0.709
Security
Computer Graphics and
) ) 0.721 0.698 0.567
Multimedia

Artificial Intelligence 0.709 0.705 0.680

The p-values (Sig) for the correlations with publica-
tion, citation, and the h-index are all below 0.05. This in-
dicates that the AEV-index is statistically significant and
positively correlated with these indicators. This suggests
that the AEV-index is overall a feasible scholar evalua-
tion indicator. All the indices are strongly correlated
with each other.

2.4 Applicability Analysis of the AEV-Index

To address the shortcomings of the h-index, the aca-
demic community has conducted extensive research and
introduced a series of h-index variants, further improv-
ing and optimizing the h-index. The g-index"”, hg-
index™, A-index™, and R-index™ are used to overcome
the problem of the h-index being overly influenced by
the number of publications; the hT-index”” can reduce
the impact of the h-index neglecting lowly cited papers
outside the h-core; the hrat-index” and hm-index™
solve the problem of the h-index having a relatively low
discriminative power. Most existing studies have im-
proved the h-index in a single aspect, but there has been
less research that comprehensively addresses the issues
of the h-index being overly influenced by the number of
publications, neglecting lowly cited papers, and having
low discriminative power. The AEV-index proposed in
this paper is positively correlated with the h-index, indi-
cating that the AEV-index is not a subversion of existing
indicators, and the AEV-index attempts to optimize the
h-index from multiple aspects.

2.4.1 The AEV-index reduces the impact of lower pub-
lication output on scholar evaluation

The h-index is not highly sensitive to highly cited
papers. Even if the citation counts of a paper double (or
even more), the subsequent h-index will not be affected
if there are not enough additional publications. In con-
trast, the AEV-index considers the subsequent citations
of papers, and also incorporates the quality of citations
(the level of the citing literature), which reduces the im-
pact of low publication output on scholar evaluation.
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For example, in the field of Artificial Intelligence,
Tsungyi Lin has published only 9 papers in the past de-
cade. However, one of them, "Feature pyramid networks
for object detection", has been cited 1 097 times, includ-
ing with 844 citations from A-level conference papers.
Most of his other papers also have at least 30 citations
(Table 6). However, due to the low publication output,
his h-index is only 8 (ranked 131st). In contrast, the
AEV-index fully considers the citation frequency and ci-
tation quality of this paper. Tsungyi Lin’s AEV-index is
17.117 2 (ranked 13th), significantly higher than that of
some scholars in the subfield who have published more
than 30 papers but have an average citation count per pa-
per of less than 10, and an h-index higher than 10.

Table 6 Paper titles and citation frequencies for Tsungyi Lin

Title Citation
Learning deep representations for ground-to-aerial 48
geolocalization

Cross-view image geolocalization 32

Feature pyramid networks for object detection 1097
Focal loss for dense object detection 56
Bottleneck transformers for visual recognition 18
SpineNet: Learning scale-permuted backbone for 5

recognition and localization
NAS-FPN: Learning scalable feature pyramid 16
architecture for object detection

A multipath network for object detection 19
Class-balanced loss based on effective number of o1

samples

2.4.2 The AEV-index emphasizes low-cited papers

The h-index neglects lowly cited literature. Some
lowly cited papers may have accumulated fewer cita-
tions due to a shorter time span. However, these lowly
cited papers may contain high-quality papers that will

gradually be discovered and become highly cited over
time. The AEV-index addresses this by weighting both
high-level conference papers and citations from high-
impact literature, thus highlighting papers with potential
for future impact.

For example, in the subfield of Computer Graphics
and Multimedia, two papers with their publication levels
and citation information are shown in Table 7. When ex-
cluding the impact of publication tiers on the AEV-index
calculation and focusing solely on the citation compo-
nent, the first low-citation paper has an AEV-index more
than twice that of the second (0.698 3 vs. 0.302 7).
Moreover, based on their publication tiers, the first paper
is more likely to become highly cited in the future than
the second.

2.4.3 The AEV-index has high discrimination

Although Hirsch® believes that two people with
similar h-indices are comparable in their overall scien-
tific impact, even if their total publications or total cita-
tions differ greatly, in reality, if ranking of candidates is
necessary for certain purposes (such as promotion, re-
search funding allocation, etc.), using only the h-index
as a standard may result in a large number of tied rank-
ings, making the evaluation results meaningless.

In the calculation of the AEV-index, since the publi-
cation level and citation level are introduced, even if the
publication volume and total citations of two researchers
are very close, the evaluation results may still have a
large gap. Table 8 shows the relevant indicators of two
scholars in the Network and Information Security sub-
field. Although their publications, total citations, and h-
index are completely the same, the AEV-index can still
distinguish them. In addition, the AEV-index retains
three decimal places during calculation, making the dif-
ferences between each scholar more obvious, and rarely
results in the same index values, which facilitates com-

parison and ranking.

Table 7 Publication level and citation status of two papers in the subfield of Computer Graphics and Multimedia

Title Publication year Level Citation Y, Yy Y.
Dual-alignment feature embedding for cross-modality person re-identification 2019 A 5 2 2 1
A comparative study of adaptive, automatic recognition of disordered speech 2012 C 31 0 3 28

2.4.4 The AEV-index is applicable for scholar evalua-
tion across different academic disciplines
The h-indices of scholars from different academic

disciplines are not suitable for direct comparison. Based
on the calculations from the dataset in this paper, the av-
erage h-index in the Artificial Intelligence subfield is
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Table 8 Metrics of two scholars in the subfield of Network and Information Security

Total publications

Total citations

Scholar h-index AEV-index
X, X Xe T, Yy Ye
Ghassan O. Karame 10 0 2 10 2 5 3 4.605 7
Frederik Armknecht 7 0 5 8 4 5 3 4.266 8

around twice that of the other two subfields. Particularly
in the Network and Information Security subfield, the
highest h-index among top scholars does not exceed 8,
while in the Artificial Intelligence subfield, there are 203
authors with an h-index greater than or equal to 8. Evalu-
ating scholars solely by h-index without accounting for
disciplinary characteristics may overlook the scholars
who are leading in disciplines with lower average publi-
cation output and average citations.

The AEV-index can better address these issues aris-
ing from disciplinary differences. On one hand, the cal-
culation of the AEV-index has a mitigating effect on dis-
ciplinary differences. The average AEV-index for the
three subfields is 5.497 4, 5.581 4, and 5.671 6 respec-
tively, which are relatively close. Additionally, when per-

forming the Kolmogorov-Smirnov (K-S) test on the
AEV-index of scholars from the Network and Informa-
tion Security subfield and the Artificial Intelligence sub-
field®, the two-sided significance is 0.073 (greater than
0.05), indicating no significant difference in the AEV-
index distributions between these two subfields. The
AEV-index has the effect of narrowing the differences
across academic disciplines. On the other hand, the AEV-
index also supports joint evaluation of top scholars
across different disciplines. Table 9 shows the scholars
in the top 1% of AEV-index in the three computer sci-
ence subfields in this paper. The AEV-index of the top
scholars in each subfield are relatively close, allowing
them to be evaluated together.

Table 9 Top 1% scholars by AEV-index in each subfield

Network and Information Security
(4 scholars)

Computer Graphics and Multimedia
(5 scholars)

Artificial Intelligence
(12 scholars)

Scholar AEV-index Scholar AEV-index Scholar AEV-index
Daniel Gruss 18.998 2 Shinji Watanabe 17.956 9 Abhinav Gupta 22987 6
Michael Backes 18.5553 Dong Yu 17.826 7 Yue Zhang 224033
Cédric Fournet 17.143 1 Deliang Wang 17.740 7 Wanli Ouyang 22.262°5
Yinqian Zhang 16.684 4 Tara N. Sainath 16.846 7 Chunhua Shen 222414
Andrew W. Senior 16.066 4 Wei Liu 21.6102
Andrea Vedaldi 19.776 7
Richard Socher 19.457 3
Chris J. Dyer 18.636 5
Radu Timofte 18.283 3
Luc J. van Gool 18.093 7
Ping Luo 17.756 2
Laurens van der Maaten 17.602 1

3 Conclusion

From the perspective of academic equilibrium
value, this paper proposes the AEV-index as an im-
proved scholar evaluation index. Based on the average

publication output and average citation counts in a
scholar’s academic discipline, it introduces two indica-
tors: publication level and citation level. Using scholars
from three subfields of computer science as research sub-
jects, an empirical study shows that the AEV-index cor-
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relates strongly with conventional metrics (e.g., publica-
tion count, citation frequency, and h-index). Meanwhile,
it mitigates cross-disciplinary variations, thereby facili-
tating more equitable comparisons of scholarly impact
across different fields. Additionally, the AEV-index miti-
gates the negative impact of lower publication output on
scholar evaluation, provides recognition for lowly cited
but high-quality papers, and has better discriminative
power, improving existing scholar evaluation indices in
multiple aspects. This also demonstrates that the AEV-
index proposed in this paper can, to a certain extent, pro-
mote the development of quantitative academic evalua-
tion theory in a more scientific and reasonable direction.

The theoretical framework developed in this paper
has broad potential applications beyond computer sci-
ence. In natural sciences such as physics, chemistry, and
biology, where publication patterns and citation behav-
iors vary dramatically between theoretical and experi-
mental subfields, the AEV-index could provide more bal-
anced evaluations by accounting for these structural dif-
ferences. For medical sciences, where translational re-
search may produce fewer but highly impactful publica-
tions compared to clinical studies, the equilibrium ap-
proach could better recognize contributions across the re-
search spectrum. Furthermore, in social sciences and hu-
manities, where monographs and books often carry sig-
nificant weight alongside journal articles, the theoretical
principles of the AEV-index could be extended to accom-
modate these diverse publication types by assigning ap-
propriate value weights.

The theoretical advancements proposed in this pa-
per contribute to moving quantitative academic evalua-
tion theory in a more scientifically rigorous and equi-
table direction. However, several limitations warrant ac-
knowledgment and provide directions for future theoreti-
cal development: First, the empirical validation in this
study covers only three subfields of computer science,
and more comprehensive data across diverse fields is
needed to fully validate the theoretical constructs. Sec-
ond, the current framework fails to differentiate the con-
tribution levels among all authors, as it only takes into
account the first three authors of a paper. However, dif-
ferent papers may feature co-first authors and corre-
sponding authors in varying author positions. Future re-
search could incorporate all authors (including the identi-
fication of co-first authors and corresponding authors)
along with their contribution weights into the index de-
sign, thereby enhancing fairness and accuracy.
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