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Abstract
[Purpose/Significance] Taking China’s library and information science (LIS)
field as an example, this study measures the novelty and conventionality of pa-
pers and investigates their effects on academic impact to reveal the patterns
of academic innovation. [Method/Process] Employing a Markov Chain Monte
Carlo (MCMC)-based method, we measure the novelty and conventionality of
70,207 research papers in the library and information science field indexed in the
Chinese Social Sciences Citation Index (CSSCI) during the 20-year period from
2000 to 2019, and analyze the effects of paper novelty and conventionality on
disciplinary impact. [Results/Conclusion] Results indicate that, ceteris paribus,
a one-unit increase in paper novelty increases the odds ratio of becoming a
highly cited paper by 11%, whereas a one-unit increase in paper conventionality
increases the odds ratio by 33%. Marginal effects analysis demonstrates that pa-
pers with simultaneously high novelty and high conventionality exhibit a higher
likelihood of becoming highly cited compared to other paper types. Moreover,
over time, the effect of novelty on the probability of papers becoming highly
cited gradually weakens, while the effect of conventionality gradually strength-
ens. Simultaneously, author team size exerts a significant influence on paper
novelty, and this influence intensifies over time. These findings underscore the
characteristic of upholding tradition while fostering innovation in China’s LIS
field, providing new empirical foundations for understanding academic innova-
tion patterns in this domain. Additionally, this study proposes a novel Bayesian
statistics-based methodology distinct from traditional informetrics.
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Abstract: [Purpose/Significance] This study examines papers in China’s li-
brary and information science (LIS) field to measure their novelty and conven-
tionality, explore how these attributes affect academic impact, and reveal the un-
derlying patterns of scholarly innovation. [Method/Process] Using an optimized
Markov Chain Monte Carlo (MCMC) method, we measured the novelty and con-
ventionality of 70,207 research papers in library and information science from
the Chinese Social Sciences Citation Index (CSSCI) between 2000 and 2019, and
analyzed their effects on disciplinary impact. [Result/Conclusion] The results
show that, holding other factors constant, a one-unit increase in paper novelty
increases the odds of becoming a highly cited paper by 11% (p<0.0001), while
a one-unit increase in conventionality increases these odds by 33% (p<0.0001).
Marginal effect analysis reveals that papers with both high novelty and high
conventionality have a higher probability of becoming highly cited than other
types. Over time, the impact of novelty on the probability of becoming highly
cited gradually weakens, while the impact of conventionality gradually strength-
ens. Meanwhile, author team size has a significant effect on paper novelty, and
this effect increases over time. These findings highlight the characteristics of
“innovation through tradition”in China’s LIS field and provide new empirical
evidence for understanding the patterns of academic innovation. This paper
also proposes a novel Bayesian statistical method that differs from traditional
informetrics approaches.
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1 Research Background
Research on innovation and development in the library and information science
(LIS) field has long focused on macro-level direction setting and 梳理 [1-8], while
neglecting micro-level exploration of academic innovation mechanisms among re-
searchers. From a micro-level perspective, although foreign studies can provide
reference points, academic innovation mechanisms differ significantly across cul-
tural backgrounds and disciplinary contexts [14-15, 18]. Systematic empirical
research on this issue is crucial for understanding innovation development in LIS
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but has been lacking. Foreign studies have shown that impactful innovations
typically combine both novel and conventional knowledge [9-13]. Researchers
can create novel knowledge to break through existing research, thereby achieving
novelty [9, 11, 14-15]. Simultaneously, they can creatively recombine existing
knowledge to better inherit and integrate previous research, thereby achieving
conventionality [9-10, 12, 14, 16-17]. Studies indicate that specific research out-
comes usually possess both novelty and conventionality, but in varying degrees,
and different combinations of these attributes produce different disciplinary im-
pacts [9, 14-16]. Therefore, a core question in exploring innovation patterns
in LIS is how researchers leverage knowledge with both novel and conventional
attributes to produce impactful innovations.

To systematically investigate this issue, this study examines 70,207 research
papers in library and information science from the Chinese Social Sciences Cita-
tion Index (CSSCI) between 2000 and 2019. Using an optimized Markov Chain
Monte Carlo (MCMC) method, we measure these papers’novelty and conven-
tionality, analyze their effects on disciplinary impact and temporal trends, and
further explore the micro-level mechanisms of novelty and conventionality for-
mation from the perspective of author teams, providing empirical support for
comprehensively understanding academic innovation mechanisms in China’s
LIS field.

2 Research Hypotheses
2.1 Relationship Between Novelty, Conventionality, and Academic
Impact

Novelty is a crucial attribute of academic output. It is relative, referring to
content that is rarer compared to certain standards [9, 14-15, 18]. These stan-
dards may be existing knowledge in a discipline [9-10] or a broader knowledge
system of an era [18]. For example, using advanced algorithms for data analy-
sis and mining is no longer novel in LIS but may remain highly novel in other
disciplines. Highly novel research requires researchers to generate innovative or
breakthrough ideas through creativity, such as new theories, methods, or topics
[9, 14, 17]. These new ideas often inspire other researchers and generate stronger
disciplinary impact [9, 11]. Uzzi et al.’s analysis of 17.9 million papers from
various fields in Web of Science found that, after controlling for relevant factors,
highly novel papers had significantly higher probabilities of becoming highly
cited [9]. Subsequent studies on novelty in other types of English research have
reached consistent conclusions [14-18].

This effect of novelty is also evident in China’s LIS research. For instance, in the
early development of Chinese library science theory, many influential theories
were localized, formed by adapting and transcending Western library science
theories in the Chinese context, demonstrating clear novelty [19]. During periods
of information technology transformation, new concepts like digital libraries and

chinarxiv.org/items/chinaxiv-202211.00372 Machine Translation

https://chinarxiv.org/items/chinaxiv-202211.00372


smart libraries attracted substantial attention and became research frontiers [20],
while corresponding new services like knowledge services and smart services also
became hot topics with widespread influence [21]. Based on this, we propose:

Hypothesis 1: In LIS, the stronger a paper’s novelty, the greater its disciplinary
impact.

Although novelty reflects creativity in research, many studies note that novelty
is a double-edged sword for researchers [22]. On one hand, pursuing novelty
increases uncertainty, potentially reducing productivity and extending research
cycles [17, 23]. On the other hand, due to peer communication factors, highly
novel results are harder to understand and recognize in the short term, leading
to negative effects [15-25] such as lower publication rates [17], undervaluation
of research contributions, and marginalization of authors [24]. Highly novel
research proposals also face greater misunderstanding and lower scores in grant
reviews [25]. This bias against novelty is not unique to research; it exists in
other domains like business [26-28]. Some studies suggest this bias stems not
only from bounded rationality in cost reduction and practicality but also from
the mechanism of understanding new ideas—people use their experiences and
knowledge to fill information gaps between new ideas and existing cognition,
and highly novel content creates gaps that are difficult to bridge, hindering
comprehension and acceptance [28].

Since novelty is a double-edged sword, researchers often maintain certain conven-
tionality while pursuing novelty.“Conventionality”is not the opposite of novelty
but rather reflects close association with existing knowledge and theoretical sys-
tems. Increased conventionality helps bridge the information gaps created by
novelty, making novel content easier to accept [15, 28]. From another perspec-
tive, generating novel content in scientific research requires inheriting and devel-
oping existing knowledge or theories—through synthesizing existing knowledge,
theories, techniques, or methods to form creative content. This characteristic is
also evident in LIS research. For example, when Dewey discussed the necessity
of professional education for librarians, he did not start from his newly created
decimal classification system but from more familiar perspectives like librarian
services to patrons and libraries’social education functions [29]. When Wang
Chongmin elaborated on the bibliographic value of the Siku Quanshu Zongmu,
he did not directly introduce its content features but started from the familiar
historical background of the Siku Quanshu compilation, analyzing its cataloging
methods based on the compilation process [30]. In summary, innovation in LIS
cannot be separated from inheriting and developing existing knowledge [31]. Re-
searchers must work on conventionality to demonstrate academic heritage and
accumulation while pursuing novelty [9, 15]. Therefore, research with prominent
conventionality helps other researchers understand development trajectories and
generates broader impact. Based on this, we propose:

Hypothesis 2: In LIS, the stronger a paper’s conventionality, the greater its
disciplinary impact.
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2.2 Relationship Between Team Authorship and Novelty/Conventionality

A temporal comparison reveals that the average number of authors per pa-
per is increasing. As research complexity grows, most high-impact research
today is completed by teams [9]. Studying team authorship helps clarify the
micro-level mechanisms of novelty and conventionality formation. Many stud-
ies suggest that larger author teams create more diverse groups, integrating
knowledge from different disciplines, depths, and breadths, thereby breaking
research boundaries and producing more innovative and impactful results [9-14,
32-33]. Meanwhile, mutual selection mechanisms among team members help
ensure quality floors, reducing the likelihood of poor outcomes [34]. However,
larger teams also increase coordination costs and communication difficulties [32-
33, 35], leading researchers to conclude that reasonably sized teams are more
conducive to innovation. Characteristics of research collaboration in China’s
LIS field align with these findings, showing a trend of 2-3 person co-authorship
and increasing high-impact papers by collaborative authors [36-38]. Therefore,
we propose:

Hypothesis 3: In LIS, team-authored papers have greater disciplinary impact.

3 Methods and Data
3.1 Data Source and Preprocessing

Among various Chinese paper databases, we selected the CSSCI database be-
cause its data quality is superior to commercial databases like Wanfang, VIP,
and CNKI, particularly in one-to-one correspondence between authors and af-
filiations, reducing disambiguation difficulty. We selected all papers published
between 2000 and 2019 in library and information science journals indexed by
CSSCI as our sample and performed data cleaning. First, we removed doc-
ument types like announcements, editorials, and errata with limited research
value, retaining 70,207 research papers and reviews. Next, we disambiguated
authors and affiliations. Author disambiguation primarily used birthdate infor-
mation from some papers’author biographies, combined with self-citations and
co-authorship patterns. Affiliation information was not our focus, so we only
processed institutional name changes at the university level using Ministry of
Education announcements to ensure name consistency. Finally, we conducted
manual verification through sampling to ensure disambiguation quality.

3.2 Variables and Measurement

3.2.1 Dependent Variable: Disciplinary Impact Many studies measure
disciplinary impact using citation frequency or percentiles, with increasing em-
phasis on percentile advantages [39-42], but no widely accepted standard exists
for defining highly cited papers. In practice, different thresholds like top 1%,
5%, or 10% are used [9-14, 17-18, 24]. Following relevant research [9-14] and
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considering the sparser citation relationships in CSSCI, we selected the top 5%
of citation counts as our standard for highly cited papers. We also used top 1%
and top 10% as alternative measures to test statistical robustness. Addition-
ally, because highly cited papers in LIS typically represent only a small fraction
and cannot indicate general impact, we also used total citation counts as an
alternative measure for further robustness testing.

3.2.2 Independent Variables: Novelty and Conventionality We em-
ployed an optimized MCMC method to measure novelty and conventionality [9,
14]. This approach treats novelty and conventionality as relative concepts that
cannot be directly measured by observed frequencies but must be compared
against a standard. A suitable and relatively objective approach is comparison
with random probability [9, 14-15, 18], eliminating “common”or “uncommon”
偶然 factors from observations [9-14, 17] to demonstrate novelty. For example,
if a concept appears 10 times in a discipline, whether it is “novel”or not can-
not be determined directly from the observable “10 occurrences”but requires
comparison with how often a randomly generated“new concept”might appear.

From this perspective, a paper’s references effectively reflect its disciplinary
foundation and use of existing knowledge. The novelty (or conventionality) of
research is embodied in the novelty (or conventionality) of co-cited references.
Measuring the novelty of co-cited references yields the novelty of the research.
The specific algorithm is:

1. Extract all pairwise journal combinations from a paper’s co-cited refer-
ences.

2. Compile all pairwise journal combinations from all papers’co-cited refer-
ences, recording annual frequencies o.

3. Construct a citation network based on inter-paper citation relationships.
To obtain comparable “random probabilities,”these studies use MCMC
methods to randomize the observed citation network, simulating compara-
ble networks. Since MCMC is computationally intensive, Uzzi et al. used
Gibbs sampling to randomize the observed citation network [9], recom-
mending exchange of citation relationships within each subgraph at least
n�$×2𝑙𝑜𝑔_{10}$n� times, where n� is the total number of citation rela-
tionships in subgraph i, to achieve MCMC convergence or approximate
convergence. The resulting network maintains the same nodes, edges, in-
degree, and out-degree as the observed network, with unchanged citation
years and source papers. Two points require attention: (1) Gibbs sam-
pling is not strictly random; (2) The recommended exchange frequency is
not a necessary condition for MCMC convergence but an empirical rule
for computationally intensive situations.

4. Repeat step (3) 10 times to obtain 10 randomized citation networks. For
each network, count citation relationships per paper to derive co-citation
frequencies for each journal pair, calculate mean e and standard deviation
𝜎, then compute standardized scores (z) using:
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𝑧 = 𝑜 − 𝑒
𝜎 (1)

5. Based on the distribution of standardized scores z for a paper’s co-cited
journal pairs, select appropriate percentiles as measures of novelty and
conventionality. This method’s innovation lies in transforming a single
observable frequency into multiple randomized networks, using standard-
ized scores to eliminate random factors. Since mean e is based on random
probability, combinations with z < 0 are rarer than random probability
and thus novel, while those with z > 0 are more “conventional.”

[Figure 1: see original paper] shows the cumulative distribution of observed
and simulated values for a randomly selected paper (Wu Weici and Gu Xiujie’
s 2007 Library Tribune paper “2006 Academic Progress in Library Science”).
The observed values are sparse, while simulated values are denser, providing a
“baseline”for understanding relative novelty.

We optimized the novelty and conventionality measurement. Many studies em-
phasize that citation networks exhibit strong preferential attachment [43-46],
where cited papers are more likely to receive further citations. Therefore, ran-
domization should preserve this characteristic rather than assuming random
citation processes. To better simulate this feature, we adapted the Chinese
restaurant process from Dirichlet processes [47]:

1. Initially assume each paper has equal probability of being cited.
2. Using Gibbs sampling, when exchanging citation relationships between

two observed papers, first check if the citation probability p exceeds a
random value u between 0 and 1. Exchange only if p > u.

3. In subsequent steps, adjust u using the Dirichlet distribution’s probability
density function based on observed citation patterns, making a paper’
s citation probability increase with its citation count and its journal’s
citation count.

4. Repeat steps (2) and (3) until all citation relationships are exchanged at
least once. For our moderately sized network, we exchanged all relation-
ships; for larger networks, Uzzi et al.’s empirical rule could be used.

[Figure 2: see original paper] illustrates the standardized score distribution for a
sample paper (Ma Feicheng and Pei Lei’s 2005 Journal of the China Society for
Scientific and Technical Information paper “Progress in Information Resource
Sharing Practice and Theory”). The distribution is long-tailed before the 50th
percentile and denser afterward, confirming that novel journal combinations are
rarer.

To show overall patterns, we divided 2000-2019 into two decades (2000s and
2010s). [Figure 3: see original paper] shows novelty (10th percentile of stan-
dardized scores), and [Figure 4: see original paper] shows conventionality (50th
percentile). Novelty increased over time: only 14.76% of papers had novelty < 0
in 2000-2009 (n = 28,890), rising to 28.83% in 2010-2019 (n = 41,317). Conven-
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tionality remained high: 2.23% of papers had conventionality < 0 in 2000-2009,
and 2.32% in 2010-2019. These results align with Uzzi et al. [9] but show much
lower novelty and higher conventionality proportions.

3.2.3 Control Variables Following previous research, we controlled for pub-
lication year, author count, and journal. Publication year and journal are cat-
egorical variables with fixed effects controlled in models. Following Uzzi et al.’
s team size classification and China’s LIS collaboration patterns [9, 36], we
categorized author count into: single author, dual authors, and team authors
(3+).

3.3 Regression Model and Analysis Strategy

Corresponding to our hypotheses, we constructed the following regression model:

Disciplinary Impact𝑡 = 𝛽1×Novelty𝑡+𝛽2×Conventionality𝑡+𝛽3×Author Count𝑡+𝛽4×Journal+𝛽0+𝜀
(2)

where 𝛽0 is the intercept, � is the error term, subscript t indicates publication
year, and 𝛽1 to 𝛽4 are coefficients expected to be positive.

We used logistic regression to test how novelty, conventionality, and author count
affect the probability of becoming highly cited. Note that when measuring
novelty with standardized scores, smaller scores indicate greater novelty. To
test whether greater novelty increases citation probability, we used the negative
of the 10th percentile as our novelty measure, ensuring larger values indicate
greater novelty. We strictly controlled for publication year and author count
fixed effects.

4 Analysis Results
4.1 Relationship Between Novelty, Conventionality, and Disciplinary
Impact

presents logistic regression results using top 5% citations as the highly cited
threshold. Model 1 uses all papers, Model 2 uses 2000-2009 only, and Model 3
uses 2010-2019 only. Overall, paper novelty significantly increases the odds of
becoming highly cited (𝛽 = 0.109, p < 0.0001), as does conventionality (𝛽 =
0.292, p < 0.0001). Comparing the two decades, novelty’s impact weakened
while conventionality’s impact strengthened, providing strong empirical evidence
for their roles.

Unlike linear regression, logistic regression relationships are nonlinear, and joint
effects differ from coefficient sums [48]. To analyze joint effects, we used the 25th
and 75th percentiles of novelty and conventionality as low/high values, creating
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four combinations. [Figure 5: see original paper] shows that papers high in both
attributes have a 7.08% probability of becoming highly cited, compared to 3.15%
for those low in both, 4.90% for high novelty/low conventionality, and 4.60% for
low novelty/high conventionality. Papers with high novelty have higher citation
probabilities regardless of conventionality levels.

4.2 Relationship Between Author Count and Disciplinary Impact

Model 1 in shows dual-author papers have 43.17% higher odds of becoming
highly cited than single-author papers (p < 0.0001), while team-author papers
have 60.33% higher odds (p < 0.0001). Comparing Models 2 and 3 reveals
that author count’s impact strengthened from 2000-2019, demonstrating teams’
growing advantage in disciplinary innovation.

[Figure 6: see original paper] shows mean standardized scores at various per-
centiles for different author counts across both decades. As author count in-
creases, scores up to the 35th percentile generally decrease, with the trend be-
coming more pronounced over time. In 2000-2009, differences between single,
dual, and team authors were small, but they widened in 2010-2019, particularly
for novelty. This suggests that increased author count may promote novelty but
has limited effect on conventionality.

4.3 Robustness of Results

Multicollinearity is low: Model 1’s variance inflation factor is 2.63, with key
independent variables below 1.7. White’s test indicates heteroskedasticity (�2
= 1819.22, p < 0.001), so we used robust standard errors [49].

We tested robustness using alternative measures. First, we used total citations
within 4 years post-publication (based on LIS’s 3-4 year citation half-life) in
negative binomial regression (, Model 1), yielding consistent results. Second, we
redefined highly cited as top 1% and top 10% (, Models 2-3), with consistent
results except slightly reduced novelty significance in Model 2 (p = 0.019). Third,
we used the 15th, 20th, 25th, 30th percentiles as novelty measures (), all showing
significant effects (p < 0.001), confirming robustness.

5 Discussion
5.1 Measurement of Novelty and Conventionality

5.1.1 Comparison of Two Measurement Methods Due to citation net-
work characteristics, we adopted an optimized MCMC method. Comparing it
with Uzzi et al.’s method [9] revealed advantages. We calculated standardized
scores for all journal pairs using both methods (), finding no obvious differ-
ences in means, standard deviations, or extremes. However, correlation analysis
yielded r = 0.7975 (n = 2,433,255, p < 0.0001).
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To examine differences, we plotted both methods’results ([Figure 7: see origi-
nal paper]). Paired t-tests showed equal variances, but our optimized method
yielded significantly lower novelty means (10th percentile: T = 2.22, p = 0.013,
one-tailed). The 15th and 20th percentiles were also lower (T = 1.65, p =
0.049; T = 1.99, p = 0.023), while no significant differences existed at higher
percentiles. Correlations were weaker at lower percentiles (top 10%: r = 0.6624;
top 30%: r = 0.7031; top 50%: r = 0.7270), indicating our method is more
sensitive to novelty and better suited for sparse citation networks.

5.1.2 Applicability of Novelty and Conventionality Measurement To
demonstrate applicability in China’s LIS field, shows representative journal
pairs from 2000 and 2019 with their standardized scores. The “accidental”
appearance of these pairs in references aligns with expectations. For exam-
ple, Journal of Library Science in China and Journal of Academic Libraries
frequently co-occurred in both years. In 2000, the Library Construction and In-
formation Theory and Practice pair was relatively novel. LIS-computer science
combinations were novel around 2000 (Journal of Intelligence and Acta Artificial
Intelligence had z = 0), but became conventional by 2019 (Journal of the As-
sociation for Information Science and Technology and Journal of Software had
z > 2). Meanwhile, Journal of Informetrics and Science became strongly con-
ventional, while Journal of Intelligence and Social Sciences in China remained
highly novel. LIS-economics journal pairs show strong novelty: in 2000, Journal
of Library Science in China and Economic Research Journal; in 2019, Journal
of Library Science in China and American Economic Review.

Critiques of novelty measurement focus on whether it captures interdisciplinar-
ity [50]. shows same-field journal pairs yield high standardized scores (high
conventionality), while cross-field pairs don’t necessarily yield high novelty.
Even in 2019, non-LIS journal pairs had mean standardized scores > 0, indicat-
ing they weren’t novel compared to random probability. These findings align
with Uzzi et al. [9], confirming our method’s suitability.

To further distinguish novelty from interdisciplinarity, [Figure 8: see original
paper] compares mean standardized scores for pure LIS journal pairs (n2000 =
200, n2010 = 295, n2019 = 350) and non-LIS pairs (n2000 = 9,177, n2010 = 47,472,
n2009 = 132,352) across three years. [Figure 9: see original paper] shows mean
standardized scores and 95% confidence intervals for CSSCI disciplinary cate-
gories. Journalism-communication journals have the most“common”cross-field
combinations (z � 0), while literature, history, philosophy, and arts journals
have lower means. Economics, sociology, psychology, natural resources, and ge-
ography have even lower means, with temporal variations further distinguishing
novelty from interdisciplinarity.

5.2 “Innovation Through Tradition”in China’s LIS Field

Results support Hypotheses 1 and 2, showing that both“tradition”(convention-
ality) and “innovation”(novelty) can produce impactful research. This differs
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subtly from Kuhn’s “paradigm”concept, where disciplinary change is “dis-
continuous”and dramatic, whereas LIS innovation occurs through inheritance.
From Model 1, a one-unit increase in conventionality increases the odds of be-
coming highly cited by 33.86% (p < 0.0001), while a one-unit increase in novelty
increases these odds by 11.48% (p < 0.0001). Interpretation requires caution:
although conventionality’s coefficient is larger, its mean is 2.632 (max = 3.015),
making a one-unit increase unlikely. Novelty’s mean is only 1.369277 (max
= 3.015), making a one-unit increase plausible. Considering value ranges, both
attributes’impacts are substantial. For example, novelty = -1.5 ranks in the top
8.18%, while novelty = -0.5 ranks in the top 22.39%. These results show that
highly cited papers in China’s LIS field combine both attributes, demonstrating
“innovation through tradition.”

Marginal effect analysis ([Figure 5: see original paper]) further clarifies this pat-
tern. Papers high in both attributes are most likely to become highly cited, with
1.25 times higher probability than those low in both, 44.49% higher than high
novelty/low conventionality papers, and 53.91% higher than low novelty/high
conventionality papers. This confirms that innovation built on sufficient aca-
demic tradition—“innovation through tradition”—has greater potential impact
[51-52].

Comparing Models 2 and 3 shows novelty’s impact weakening while conven-
tionality’s strengthens over time. This may reflect rapid IT development and
iteration: LIS research closely follows new technologies but hasn’t fully inte-
grated them with core disciplinary questions. Nevertheless, the trend shows
that highly cited papers typically inherit and develop existing knowledge, with
increasing emphasis on disciplinary heritage. This indicates that “tradition”
must be maintained before “innovation”can occur, and this “tradition”is not
conservatism but tradition oriented toward innovation [7, 19, 31].

These findings have implications for achieving innovation through tradition. Re-
garding “tradition,”LIS’s emphasis on academic heritage suggests we should
further summarize, review, and reflect on existing theories and methods. Contin-
uous refinement, development, and improvement of existing research can form
general, comprehensive, and pioneering new theories and methods. For example,
when Liu Guojun discussed establishing a unified classification system for China,
he first systematically reviewed classification development, deeply analyzed ex-
isting systems’limitations, and identified problems the new system should solve
[53]. Similarly, the“five elements”theory of library science, though developed for
traditional environments, remains relevant today but requires updating through
theoretical development and empirical testing to form foundational theory.

Regarding“innovation,”LIS innovation must center on core disciplinary issues.
Knowledge, methods, and information technologies from other fields provide fer-
tile soil, but these“new”elements must be rooted in LIS core concerns to create
impactful innovation. We should learn from other fields’mature theories and
methods based on our discipline’s needs to achieve breakthroughs. [Figure 8:
see original paper] and [Figure 9: see original paper] suggest future innovation
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could involve greater integration with previously underexplored fields like eco-
nomics, sociology, psychology, natural resources, and geography, examining LIS
phenomena from individual, group, societal, and environmental perspectives to
develop and improve existing patterns.

[Figure 6: see original paper] reveals that team collaboration in LIS not only
enhances novelty but also maintains high conventionality. Team authors play a
crucial role in“innovation through tradition,”with their importance increasing
over time. However, like a decade ago [36], collaboration remains dominated by
small 2-3 person teams (43.96% of author groups), with teams of 3+ comprising
only 6.24%. This suggests researchers haven’t fully recognized or leveraged
teams’potential in disciplinary innovation. Current institutional practices in
LIS schools, which often require first or corresponding authorship for hiring and
promotion, create barriers to multi-author collaboration. Overcoming these con-
straints to unleash teams’innovative potential is an important future challenge.

5.3 Methodological Contributions

This study makes methodological contributions beyond exploring innovation
patterns. It is among the first in Chinese LIS to use MCMC methods. Statisti-
cally, MCMC differs fundamentally from frequentist approaches in traditional
informetrics. Frequentist methods assume citation distributions follow specific
forms (e.g., power law) and estimate parameters through maximum likelihood.
While power law distributions have been validated to varying degrees [42-43,
54], real-world data often involve complex distributions that violate these as-
sumptions or represent mixtures, making likelihood functions intractable.

MCMC, a Bayesian method, does not require assuming a population likelihood
function. Instead, it uses Bayesian inference (e.g., MCMC) to construct pos-
terior distributions from empirical distributions for parameter estimation and
simulation. This approach is particularly suitable for complex citation distribu-
tions with intractable likelihood functions. Bayesian methods often have better
statistical power with small samples or high uncertainty and can perform in-
ferences impossible with frequentist methods, effectively complementing and
enriching traditional informetrics.
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Abstract (English): [Purpose/Significance] With papers in the field of library
and information science in China, this study measures their novelty and con-
ventionality and explores their effects on academic impact to reveal the law of
scholarly innovation. [Method/Process] This paper adopted a Markov Chain
Monte Carlo (MCMC) approach to measure the novelty and conventionality
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of 70,207 research papers in library and information science from the Chinese
Social Sciences Citation Index (CSSCI) between 2000 and 2019, and examined
their impacts on papers’disciplinary impact using robust logistic regression.
[Result/Conclusion] The results show that, ceteris paribus, a one-unit increase
in paper novelty increases the odds ratio of becoming a highly cited paper by
11% (p<0.0001), while a one-unit increase in conventionality increases the odds
ratio by 33% (p<0.0001). Marginal effect analysis shows that papers with high
novelty and high conventionality are more likely to become highly cited pa-
pers than other types. Over time, the impact of novelty on the probability of
becoming highly cited gradually weakens, while the impact of conventionality
gradually strengthens. Meanwhile, author team size has a significant effect on
paper novelty, and this effect increases over time. These findings highlight the
characteristics of“innovation through tradition”in China’s LIS field and provide
novel empirical evidence to understand the law of scientific innovation. This pa-
per also proposes an alternative Bayesian statistical method for informetrics.

Keywords: novelty; conventionality; scientific impact; hit paper; paper cita-
tion; MCMC; team authors; Bayesian statistics

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.
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