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Abstract

Purpose/Significance: In recent years, hot papers have gradually attracted aca-
demic attention. While limited research has begun to explore the intrinsic
characteristics of hot papers, investigations into influencing factors and under-
lying patterns remain insufficient. Methods/Process: This study employs the
TF-IDF algorithm and negative binomial regression model to investigate the
distribution characteristics, influencing factors, time window variations, and
disciplinary differences of hot papers. Results/Conclusions: The findings in-
dicate that hot papers are predominantly distributed in developed countries,
renowned research institutions, interdisciplinary fields, and authoritative jour-
nals; and are influenced by factors such as concise titles, international collabo-
ration, research-oriented outputs, open access, and high-impact-factor journals.
Hot papers exhibit a time window effect, which even alters the specific pathways
through which titles, abstracts, open access, and other factors influence them.
Disciplinary differences significantly affect hot papers, with variations existing
in titles, abstracts, research collaboration, document types, open access, and
journal impact factors.
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Abstract

[Purpose/Significance] In recent years, hot papers have gradually attracted
academic attention. While existing research has begun to explore the charac-
teristics of hot papers themselves, studies on influencing factors and underly-
ing patterns remain insufficient. [Method/Process] This study employs the
TF-IDF algorithm and negative binomial regression model to investigate the
distribution characteristics, influencing factors, time window differences, and
disciplinary variations of hot papers. [Result/Conclusion] The findings in-
dicate that hot papers are predominantly distributed in developed countries,
renowned research institutions, interdisciplinary fields, and authoritative jour-
nals. They are influenced by factors such as concise titles, international collabo-
ration, research-type output, open access, and high-impact journals. Hot papers
exhibit time window effects that even alter how factors like titles, abstracts, and
open access influence citation trajectories. Disciplinary differences also impact
hot papers, showing variations in titles, abstracts, research collaboration, liter-
ature types, open access, and journal impact factors.

Classification Number: G301
Keywords: hot papers, distribution characteristics, influencing factors, time
window, disciplinary differences, negative binomial regression model

2. Literature Review and Commentary
2.1 Literature Review

2.1.1 Hot Paper-Centered Research Research on hot papers has exam-
ined not only their network impact in terms of citations but also differences
in literature types, time windows, disciplines, journals, and countries. Hot pa-
pers are typically characterized by “rapid citation accumulation” [13]. Early
studies in network analysis treated each paper as a node, where simultaneously
created nodes had equal opportunities to be connected. Empirical research
on scientific paper attractiveness demonstrated that hot papers receive more
links or citations than contemporaneous papers [14-15]. Subsequent scholars
used the “node popularity” metric to characterize node influence within a field,
finding that regional collaboration primarily involves authors, countries, and
institutions. Collaboration can enrich research perspectives [32], and empirical
studies confirm that cooperation improves research performance and enhances
the quality and impact of scientific output [33-34]. However, Professor Glinzel
holds a different view, arguing that “a considerable portion of internationally
co-authored papers have citation performance below the sample average” [35]
and that “the myth that collaboration always guarantees success” [36] should
be dispelled. Other scholars note uncertainty in the relationship between col-
laboration scale and citation frequency [37], or even no significant association
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[38].

Literature type also differs among hot papers. If review articles are more likely
to become hot papers than research articles, it may indicate a scarcity of high-
quality original research [17]. The effect of time windows cannot be ignored
and varies significantly by discipline. A publication’s true impact can only be
determined after a considerable period—for instance, biomedicine and multidis-
ciplinary sciences typically show a 3-year citation window, while humanities and
mathematics require 7 years [18]. Some studies even find that due to the highly
specialized experimental methods and complex theories in physical chemistry,
the true impact of publications in this field is difficult to measure in the short
term. Rapid recognition in this field likely benefits from a large number of active
researchers [19]. In contrast, certain disciplines (e.g., biochemistry, molecular
biology, immunology, cell biology), journals (e.g., PRL, PNAS), and countries
(e.g., USA) may produce more “hot papers” [20].

2.1.2 Research on Hot Paper Influencing Factors Research specifically
on hot paper influencing factors remains scarce, but literature on citation impact
factors provides valuable references. Most studies examine citation frequency in-
fluences from both paper-internal and external information perspectives—here
termed internal and external factors. Internal factors refer to information ex-
pressed by the paper itself, such as titles, abstracts, collaboration (author,
country, institution), literature type, funding, references, article length, and
publication year. External factors include journal impact factor, open access
availability, article-level usage metrics [21], and number of disciplines. While
research on these influencing factors is common, conclusions vary significantly.

Regarding internal factors, title impact on citations shows three main conclu-
sions (excluding editorial length restrictions) [22]: positive correlation [23-24]
(longer titles receive more citations), no relationship [25], and negative correla-
tion [26-28] (shorter titles receive more citations). Research on abstract impact
is less common. Some scholars use the Flesch Reading Ease index [29-30] to
analyze abstract readability, finding that papers whose abstracts contain fre-
quently used words receive higher evaluations—shorter abstracts using more
common vocabulary may be easier to read and thus gain more citations [31].
Research collaboration, encompassing authors, countries, and institutions, can
enrich research perspectives [32], and empirical studies confirm that collabora-
tion improves research performance and output quality [33-34]. However, Pro-
fessor Glinzel argues that “a considerable portion of internationally co-authored
papers have citation performance below the sample average” [35] and that “the
myth that collaboration always guarantees success” [36] should be dispelled.
Other scholars note uncertainty in the relationship between collaboration scale
and citation frequency [37], or even no significant association [38]. References
constitute a paper’s knowledge base—more references often lead to more cita-
tions [39]. Article length (page count) [43] is considered an important factor
affecting citations, though some argue there is no relationship [44]. The exis-
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tence of citation half-life (approximately 5.6 years) [45] confirms that different
citation time windows [46] affect citation frequency.

External factors show varying impacts. While high-impact journals are gener-
ally believed to increase citation likelihood [47], some find that journal impact
factor and its annual changes often have no direct effect on citations [48], with
others arguing that using impact factor to judge articles is “putting the cart
before the horse” [49]. Open access publishing [50] and disciplinary differences
[61] also affect citations. Recent research has incorporated “article-level us-
age” metrics from indexing databases, suggesting usage counts could serve as
an early indicator of academic quality [52], with high early usage predicting
later high citations [53-54]. However, studies on the relationship between usage
and citations yield mixed results: positive correlation [55-56], weak correlation
[27,57], and even negative correlation [58]. While older highly cited papers have
higher usage, readers prefer more recent literature [59]. Disciplinary differences
in readership and literature types [55] also influence citations.

2.2 Commentary

The review reveals that few studies have quantitatively analyzed hot paper
distribution characteristics and influencing factors. Moreover, most research on
citation impact factors uses fixed time windows or single disciplines, making
cross-disciplinary and time-series comparisons difficult due to publication year
and disciplinary differences, yielding inconsistent conclusions. This study posits
that time window and disciplinary differences may moderate how other factors
influence citations. Therefore, this research focuses on hot paper distribution
characteristics and influencing factors, with comparative analysis across time
windows and disciplines.

3. Research Questions and Design
3.1 Research Questions

Hot papers rapidly emerge from vast scientific literature, likely following certain
scientometric patterns. This study investigates: (1) distribution characteristics
by country, institution, discipline, and journal; (2) internal and external influ-
encing factors; and (3) differences across time windows and discipline types (see
research logic framework in Figure 1 [Figure 1: see original paper]).

3.2 Research Design

3.2.1 Data Sources This study uses hot paper data from ESI via the Web of
Science (WoS) Core Collection, distinct from Scopus’s “TOP25 Hottest Articles”
[60] and Altmetric.com’s “Top100” [61]. Since WoS only records hot papers
from the past two years, publication years were limited to 2016-2018, with
document types restricted to “Article” and “Review” across all disciplines. Data
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retrieval on September 2, 2018, yielded 2,959 hot papers, with 2,798 retained
after excluding incomplete records.

3.2.2 Variable Selection and Definition Based on internal and external
factors, variables were selected (see Table 1 ). The dependent variable is citation
frequency. Independent variables include: title word count, title distinctiveness
(TF-IDF), abstract word count, abstract distinctiveness, author collaboration
scale, country collaboration scale, institution collaboration scale, literature type,
funding, reference count, article length, publication year, open access status,
usage count, number of disciplines, discipline type, and journal impact factor.

Variable processing details: Title and abstract word counts were obtained via
natural language processing (removing stop words). TF-IDF algorithm ex-
tracted distinctive terms from titles and abstracts. Institution collaboration
counted only primary affiliations (internal collaborations within the same pri-
mary institution counted as one). Following Qian Xuesen’s science and tech-
nology system theory, all sciences can be divided into basic science, technical
science, and engineering technology. Using Professor Liu Zeyuan’s classification
standard [62], 2,637 natural science hot papers were categorized accordingly;
161 social science hot papers were not subdivided.

3.2.3 Model Construction To analyze hot paper influencing factors, the
following model was constructed:

Citation frequency is a non-negative integer count variable with discrete dis-
tribution and non-normal distribution, typically fitted with Poisson regression
requiring equal mean and variance. However, since the sample variance exceeds
the mean (overdispersion), Poisson regression is inappropriate [63]. Negative
binomial regression was selected after passing tests, while zero-inflated nega-
tive binomial regression failed tests. Stata 14.0 was used for negative binomial
regression analysis.

4. Empirical Results Analysis
4.1 Descriptive Statistics and Correlation Analysis

Descriptive statistics (Table 2 ) show large standard deviations, non-normal
discrete distributions, and zero values for many variables, indicating no general
patterns. Large ranges suggest influencing factors may lack universality.

Due to non-linear relationships, Spearman correlation coefficients were used
(Table 3 ). Most variables show significant correlations within reasonable ranges,
with VIF values below 10, indicating no severe multicollinearity.

Given large sample size, conventional scatter plots are too dense. Binned scat-
ter plots [64] were created by dividing X-axis variables into equal groups and
plotting group means to clarify relationships (Figure 2 [Figure 2: see original
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paper]), confirming that citation frequency and influencing factors may lack
general patterns.

4.2 Distribution Characteristics of Hot Papers

Figure 3 [Figure 3: see original paper| shows distribution characteristics (top
10) by country, institution, discipline, and journal. Countries are concentrated
in developed nations, with the USA contributing the most hot papers (nearly
double China’s count, though China ranks second). Universities are primary pro-
ducers, with Stanford University leading and the Chinese Academy of Sciences
ranking second. Disciplines concentrate in multidisciplinary sciences, chemistry
(multidisciplinary), and medicine. Top journals are authoritative, confirming
that high-impact journals produce more hot papers.

4.3 Analysis of Hot Paper Influencing Factors

4.3.1 Internal Factors As Table 4 shows, titles using distinctive vocabu-
lary are more important than abstracts for hot papers. Models (1)-(4) indicate
that concise, distinctive titles quickly capture attention and gain citations. In-
ternational collaboration significantly and positively impacts hot papers, while
author and institutional collaboration show no significant effect. Research ar-
ticles demonstrate higher academic value than reviews, indicating innovation.
Funding negatively affects hot papers in short-term citation windows. Refer-
ence count shows no significant impact. Article length effects are uncertain and
non-significant. Time window effects are evident: 2016 and 2017 hot papers
receive more citations than 2018 papers, with 2016 > 2017.

4.3.2 External Factors Open access significantly drives hot paper citations,
with usage counts also positively impacting citations (Models 1-4). Journals
covering too many disciplines negatively impact citations, likely due to lack of
specialization. Technical science fields receive the most citations, followed by
basic science, engineering technology, and social sciences. High-impact journals
accelerate citations through “follower effects.”

4.4 Time Window Differences

Cross-year comparisons (Table 5 ) reveal time-varying factor impacts: earlier
publications benefit more from concise titles and open access, while recent publi-
cations gain more from distinctive abstracts. Collaboration effects vary by time,
but funding, references, and article length show no clear patterns. Open access
contributes more to older hot papers, while usage metrics matter more for re-
cent ones. Multi-disciplinary journals show unstable effects. Papers published
in the previous year (year 2) are most likely to gain citations. Journal impact
factor consistently shows positive but time-invariant effects.
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4.5 Disciplinary Differences

Cross-disciplinary comparisons (Table 6 ) show: basic and technical sciences ben-
efit more from titles than abstracts, while social sciences benefit from abstracts;
basic science collaboration has no significant effect, technical science shows less
author/institutional but more country collaboration, engineering shows more
institutional but less author collaboration, and social sciences show less inter-
national collaboration; research articles are more cited in basic and technical
sciences but not in engineering/social sciences; funding effects are discipline-
invariant; references have no significant effect across disciplines; article length
only matters in technical sciences; time window effects are universal; open ac-
cess and impact factor positively affect basic, technical, and social sciences but
not engineering.

5. Conclusions and Discussion

(1) Hot papers feature concise titles, international collaboration, research-
type output, open access, and high-impact journals. Developed countries
contribute most hot papers, with China as a major player. Hot papers
focus on interdisciplinary fields like multidisciplinary sciences.

(2) Hot papers exhibit time window effects that moderate how factors like
titles, abstracts, and open access influence citations. Earlier hot papers
benefit more from titles and open access, while recent ones gain from
abstracts.

(3) Disciplinary differences significantly impact hot papers. Technical science
hot papers are most cited, followed by basic science, engineering technol-
ogy, and social sciences. Disciplines differ in title/abstract effects, collab-
oration patterns, literature types, open access, and journal impact.

(4) This study analyzes hot paper characteristics without comparing them to
other literature types. Whether hot papers include “flash-in-the-pan” arti-
cles remains unknown and requires future research comparing hot papers
with other literature types.
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