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Abstract

[Purpose/Significance] This study explores the citation patterns of Chinese aca-
demic journal papers and the influence of time window selection on citation
patterns, establishing an analytical framework for citation pattern analysis.
[Method/Process] Taking journal papers in the library and information science
field published from 2006 to 2008 as the research object, this paper employs two-
step clustering to conduct cluster analysis on the absolute citation counts and
relative citation counts of individual papers within a 7-year window, examining
the correlation between main characteristic factors of papers and citation pat-
terns. [Results/Conclusion] From the perspective of absolute citation counts,
all journal papers exhibit the classic citation pattern of rising then falling; from
the perspective of relative download counts, journal papers display six citation
patterns, three of which can be summarized as classic citation patterns, while
the other three are “Sleeping Beauty-like”, positively skewed, and marathon pat-
terns. Under the relative citation count perspective, first-year citations and total
citations show moderate to strong correlation, with the correlation strengthen-
ing as average citation counts increase; the results under the absolute citation
count perspective show the opposite trend. The findings indicate that the level
of correlation between initial citation count and total citation count of journal
papers depends primarily on the kurtosis of the citation curve rather than the
magnitude of total citation count.
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Abstract

[Purpose/Significance] This study explores the citation patterns of Chinese
academic journal papers and examines how the choice of time window influ-
ences these patterns, establishing an analytical framework for citation pattern
analysis. [Method/Process] Using journal articles published in library and
information science between 2006 and 2008 as the research sample, we employed
two-step clustering to analyze both absolute and relative citation counts over
a seven-year period, investigating correlations between key paper characteris-
tics and citation patterns. [Result/Conclusion] From the absolute citation
perspective, all papers exhibited a classic citation pattern of initial rise fol-
lowed by decline. From the relative citation perspective, six distinct patterns
emerged: three could be classified as classic patterns, while the remaining three
were “quasi-sleeping beauty,” positive-bias, and marathon types. Under the
relative citation view, first-year citations showed moderate to strong correla-
tions with total citations, with higher average citation counts yielding stronger
correlations—the opposite of the absolute citation perspective. These results
indicate that the correlation between initial and total citations depends primar-
ily on the curvature of the citation curve rather than the magnitude of total
citations.

1. Introduction

Citation counts have long played a pivotal role in evaluating academic impact.
This metric focuses on static total citation numbers without considering their dy-
namic evolution, representing an outcome-oriented rather than process-oriented
evaluation approach. However, papers with identical total citations may fol-
low fundamentally different citation trajectories. Two extreme examples are
“flash-in-the-pan” papers [1-2] and “sleeping beauty” papers [2-3]. These types
differ not only in academic value but also in their subsequent citation patterns
over time. Therefore, researchers must examine both the outcomes and the
underlying processes to properly assess scholarly impact.

The citation process can be described through citation curves—graphs show-
ing how citation counts change over time. These dynamic representations are
variously termed citation curves [4], citation patterns [5], citation lifecycles [6],
citation trajectories [7], or citation histories [8]. Previous research on citation
patterns has generally followed two approaches:

(1) Curve-fitting methods. For instance, A. Avramescu proposed a general
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formula: C(t) = Cylexp(—at) — exp(—mat)], m > 1, where C represents ampli-
tude, « is a time constant, and m is the initial increment. However, Avramescu
acknowledged this formula cannot capture all curve types, such as bimodal or
irregular patterns [10]. Li Jiang et al. analyzed citation curves of 341 Nobel lau-
reates up to 2011, constructing a framework with two main categories: regular
curves (including classic and exponential growth) and irregular curves (includ-
ing sleeping beauty, bimodal, and wave patterns) [9]. The authors noted this
framework applies only to established scholars and papers with sufficient cita-
tion history.

(2) Clustering methods. E. S. Aversa used K-means clustering on 400 highly-
cited papers published in 1972, identifying two patterns over eight years: “de-
layed growth—slow decline” and “immediate growth—rapid decline,” with the
former accumulating more total citations [5]. This supported D. D. S. Price’s
conclusion that less-cited papers age faster [11]. V. Cano and N. C. Lind studied
10 highly-cited and 10 moderately/low-cited papers over 25 years, also finding
two patterns: Pattern A (mixed citation levels) showed a significant decline in
growth rate by year six with a broken-line cumulative curve, while Pattern B
(exclusively highly-cited papers) maintained stable growth with a single-line cu-
mulative curve [6]. S. E. Baumgartner and L. Leydesdorff applied group-based
trajectory modeling (GBTM) to papers from six major journals and 24 virology
journals over 15 years, identifying “transient knowledge claims” (peaking early
then aging) and “sticky knowledge claims” (sustained citations over a decade)
[12]. However, these clustering methods require pre-specifying cluster numbers.

These studies vary in data selection (e.g., highly-cited papers, Nobel laure-
ates), methods, and time windows, yielding inconsistent conclusions. Moreover,
most research focuses on English-language literature; no studies have examined
whether Chinese academic journals exhibit different citation patterns due to
their more limited readership. This study analyzes citation patterns of Chinese
LIS journal articles to address this gap. Using the same dataset as our previous
work on download patterns [13] and dynamic correlations between downloads
and citations [14], this research forms part of a comprehensive study system and
lays groundwork for future citation prediction models.
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2. Data and Methods
2.1 Data Sources and Processing

Using China Academic Journals (Online Edition)—China’s largest journal
database—as our data source, we selected 9,066 papers published between
2006 and 2008 in 11 LIS journals, including Journal of Academic Libraries,
Information Science, and Information Theory and Practice, that had received
at least one citation by December 31, 2015. Journals were selected based on
long publication history, complete database coverage, and minimal lag between
print and online availability to ensure reliable download and citation data.
This raw dataset was named DataSet1.

Since CNKI began tracking download data in 2006 and previous research has
shown that 7-8 years sufficiently captures citation patterns [5], we used citation
data from January 1, 2006, to December 31, 2015. DataSet1 included biblio-
graphic information and annual citation counts for each paper. To account for
publication month variability (early vs. late in the year), we adjusted first-year
citations assuming uniform monthly distribution:

CY, =C +C,; x(12-M)
CY, =C, x (12— M)

where M is the publication month, C is citations in year Y, and C’ Y ; is the
adjusted citation count for the first year post-publication. Similar adjustments
were made for years 3-7, creating DataSet2. We then normalized these values
by calculating each year’s percentage of the seven-year total, yielding DataSet3.

For example, a paper published in May 2008 in Information Science titled “Re-
search Progress and Application of Chinese Word Segmentation Technology in
Natural Language Retrieval” had adjusted first-year citations of 7.17 and second-
year citations of 11.67 in DataSet2. In DataSet3, these represented 9.61% and
15.64% of its total citations, respectively (see Table 1 for details).

Table 1 Example of Citation Representation Across Three Datasets

Year DataSetl DataSet2 (Absolute) DataSet3 (Relative)

2008 11.75 — —
2009 10.00 7.17 (Year 1) 9.61%
2010 12.33 11.67 (Year 2) 15.64%
2011 10.42 12.33 (Year 3) 16.54%
2012 11.25 11.25 (Year 4) 15.08%
2013 10.00 10.00 (Year 5) 13.41%
2014 11.75 10.42 (Year 6) 13.97%
2015 10.00 — —
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2.2 Analysis Methods

(1) Clustering Analysis. We used IBM SPSS Statistics 23’s two-step
clustering algorithm on both absolute citations (DataSet2) and relative
citations (DataSet3). Two-step clustering handles large samples with mixed
variable types, automatically determining optimal cluster numbers through
pre-clustering and sub-clustering stages. We specified annual citation counts
as continuous variables, used the Bayesian Information Criterion (BIC),
disabled outlier noise handling (given prior data cleaning), and enabled cluster
membership output.

(2) Correlation Analysis. Spearman correlation coeflicients were calculated
to examine relationships between citation counts and paper characteristics (title
length, author count, keyword count, journal impact factor, and initial citations)
across different citation patterns.

3. Results
3.1 Citation Patterns Based on Absolute Citations

Clustering DataSet2 yielded three citation patterns (Figure 1 [Figure 1: see
original paper]), all showing a consistent rise-then-fall trend, though peak timing
and magnitude varied:

o Pattern 1 (4.04% of sample): High-citation papers peaking in year 3
(average 67.52 citations)

o Pattern 2 (31.66%): Medium-citation papers peaking earlier

o Pattern 3 (64.31%): Low-citation papers (average 5.15 citations) peaking
earliest

Pattern 1 accounted for 22.11% of total citations despite its small share, con-
firming that highly-cited papers age more slowly [5, 11-12].

Table 2 Sample Size, Total Citations, and Average Citations for Three Absolute
Citation Patterns

Pattern Papers % of Sample Avg. Citations % of Total Citations

1 366 4.04% 67.52 22.11%
2 2,870 31.66% 19.87 51.02%
3 5,830 64.31% 5.15 26.88%

3.2 Citation Patterns Based on Relative Citations

Clustering DataSet3 produced six patterns (68 papers with citations only in
2015 were excluded as they could not be normalized). The 8,998 valid samples
revealed:

o Pattern A (9.54%): Rapid rise, sharp decline, then slow recovery
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o Pattern B (27.76%): Slow rise and fall (classic pattern)

o Pattern C (11.99%): Similar to A but with delayed peak

e Pattern D (38.41%): Very gradual rise and fall (marathon type)

o Pattern E (7.10%): Similar to A/C but with further delayed peak

o Pattern F (4.90%): Near-zero citations for 3-4 years, then sudden in-
crease (“quasi-sleeping beauty”)

Patterns A, C, and E represent variations of a single-peaked curve shifted along
the x-axis. Pattern D shows the slowest aging, while Pattern F exhibits sleeping-
beauty characteristics but with insufficient post-awakening citations to meet Van
Raan’s quantitative criteria [3].

Table 3 Annual Citation Percentages and Means for Six Relative Citation Pat-
terns

Pattern Year 1 Year2 Year3 Year4 Year5 Year6 Year7

17.57% 26.48% 26.58% 13.28% 4.75%  5.59%  1.15%
9.61%  15.64% 16.54% 15.08% 13.41% 13.97% 2.89%
4.86%  17.95% 44.56% 17.16% 6.16%  4.70%  1.70%
1.44%  357%  14.96% 10.80% 12.62% 37.66% 2.26%
1.48%  357%  740%  5.30% 4.14%  17.09% 44.76%
0.96% 1.70% 2.83% 291% 15.16% 40.64% 29.23%

HEHOQ®E >

Table 4 Sample Size, Total Citations, and Average Citations for Six Relative
Citation Patterns

Pattern Papers % of Sample % of Total Citations Avg. Citations

A 858 9.54% 2.711% 5.80
B 2,517 27.97% 30.74% 13.65
C 1,087 12.08% 6.54% 6.96
D 3,456 38.41% 57.22% 18.50
E 639 7.10% 4.90% 6.90
F 441 4.90% 1.25% 1.94

3.3 Matrix Analysis of Absolute and Relative Citation Patterns

Cross-tabulating the two classification systems (Table 5 ) revealed that Pat-
tern 1 (high absolute citations) primarily corresponded to Patterns B and D
in relative terms. Among 90 high-citation papers (top 1%), 11 followed Pat-
tern B, 78 followed Pattern D, and only 1 followed Pattern F (“Development of
Bibliographic Co-occurrence Mining Systems in Document Databases”). This
suggests Patterns B and D are necessary but not sufficient conditions for high
citations.

Table 5 Sample Matrix of Absolute vs. Relative Citation Patterns
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Relative Absolute Pattern 1 Pattern 2

Pattern 3 Total

Pattern A
Pattern B
Pattern C
Pattern D
Pattern E
Pattern F
Total

1 (0.01%) 66 (0.73%)

95 (1.06%) 1,216 (13.51%)
1 (0.01%) 179 (1.99%)
268 (2.98%) 1,395 (15.50%)
0 (0.00%) 11 (0.12%)

1 (0.01%) 3 (0.03%)

366 2,870

791 (8.79%) 858 (9.54%)
1,206 (13.40%) 2,517 (27.97%)
907 (10.08%) 1,087 (12.08%)
1,793 (19.93%) 3,456 (38.41%)
628 (6.98%) 639 (7.10%)
437 (4.86%) 441 (4.90%)

5,830 8,998

3.4 Correlation Between Citations and Paper Characteristics

Correlation analysis revealed:

1. Across all patterns, citations showed no significant correlation with title
length, author count, keyword count, or impact factor.

2. Under the relative citation perspective, first-year citations correlated
moderately to strongly with total citations, with stronger correlations in
higher-citation patterns (Table 8 ).

3. Under the absolute citation perspective, this relationship was in-
verse: higher-citation patterns showed weaker correlations (Table 7 ).

For 90 high-citation papers, total citations correlated weakly only with author
count (r = 0.304, p < 0.01). First-year citations showed no correlation; only
three-year cumulative citations correlated weakly with total citations (r = 0.371,

p < 0.001).

Table 6 Correlation Between High-Citation Papers’ Total Citations and Char-

acteristics

Characteristic Correlation  Significance
Title length -0.062 0.560
Author count 0.304** 0.004
Keyword count -0.029 0.788
Impact factor 0.100 0.350
Year 1 citations 0.085 0.427
2-year cumulative 0.243* 0.021
3-year cumulative  0.371** 0.000

Table 7 Correlations Under Absolute Citation Patterns

Characteristic Pattern 1  Pattern 2 Pattern 3
Title length -0.057 -0.044* -0.020
Author count 0.132* 0.039* 0.097**
Keyword count -0.005 -0.038* 0.102**
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Characteristic Pattern 1 Pattern 2 Pattern 3

Impact factor 0.151%* 0.092** 0.061**
Year 1 citations 0.106* 0.082** 0.344**
2-year cumulative 0.290* 0.363** 0.576%*
3-year cumulative  0.454** 0.587** 0.730%*

Table 8 Correlations Under Relative Citation Patterns

Characteristic Pattern A Pattern B Pattern C Pattern D Pattern E  Pattern F
Title length -0.038 0.000 0.049 -0.054 -0.016 0.014
Author count -0.102** 0.007 0.055 0.031 0.041 0.067*
Keyword count 0.035 0.101* 0.126** 0.109** 0.411** 0.502%*
Impact factor -0.037** 0.090** 0.064** 0.065%* 0.632%* 0.805%*

Year 1 citations 0.594** 0.726** 0.595%* 0.690** 0.397** 0.411%*
2-year cumulative 0.833%* 0.932** 0.843** 0.859** 0.625%* 0.502%*
3-year cumulative 0.847** 0.959** 0.953** 0.920** 0.737** 0.614**

3.5 Topic Analysis
Analyzing papers by third-level subject classification codes (Table 9 ) showed:

o Information Theory (G201) had the highest proportion of Pattern 1
papers (15.74%)

« Library Science (G250) contributed the most Pattern 1 papers (18.31%
of total) but had only 4.48% within the topic

o Document Work (G255), Philology (G256), and Information In-
dustry Economy (F49) contained no Pattern 1 papers

Topic paper volume correlated significantly with Pattern 1 count (Spearman r =
0.631), suggesting larger topics are more likely to produce highly-cited papers.

Table 9 Pattern 1 Distribution Across Topics

Topic Papers Pattern 1 % Within Topic % of Pattern 1
Information Theory (G201) 127 20 15.74% 5.46%

Library Science (G250) 1,675 75 4.48% 18.31%
Computer Applications 1,023 44 4.30% 12.02%
Document Processing 1,002 42 4.19% 11.48%
Information Resource Management 820 21 2.56% 5.74%
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4. Discussion
4.1 Types of Citation Patterns

This study provides a novel perspective by analyzing both absolute and relative
citation patterns. The absolute perspective yielded three patterns distinguished
primarily by citation magnitude, masking variation in temporal dynamics. All
followed the classic rise-and-fall shape, confirming universal literature aging.

The relative perspective revealed six patterns. Patterns A, C, and E represent
single-peaked curves shifted along the time axis—similar to Avramescu’s “nor-
mal” pattern [10] but rarely associated with high absolute citations. Pattern
D (marathon type) showed the slowest aging, dominating among highly-cited
papers. Pattern F (“quasi-sleeping beauty”) exhibited delayed recognition but
insufficient post-awakening citations to qualify as true sleeping beauties [3].

4.2 Impact of Time Window Selection

Time window choice critically affects citation pattern identification. Short win-
dows may miss sleeping beauties [20], while longer windows can transform single-
peaked into bimodal curves or exponential into normal patterns. Short windows
also disadvantage social sciences, which cite more slowly than natural sciences
[21].

Our findings show that under the relative perspective, first-year citations corre-
late strongly with total citations (r 0.7) in high-citation patterns (B and D),
whereas the absolute perspective shows inverse correlations. This demonstrates
that the initial-total citation relationship depends on curve curvature, not ab-
solute volume. For high-cited papers, slower-aging patterns (D) show stronger
early-total correlations than rapid-rise patterns.

4.3 Analytical Framework for Citation Patterns

Absolute and relative perspectives offer complementary advantages. Absolute
citations distinguish high- and low-impact papers but obscure temporal varia-
tion within citation levels. Relative citations reveal temporal dynamics but may
mask high-impact papers among similarly-shaped moderate-citation curves.

Our matrix analysis framework integrates both perspectives, enabling compre-
hensive aging analysis while identifying both outcomes and processes. This dual
approach reveals that higher absolute citations correlate with flatter relative
curves, but the converse is not true. Most importantly, initial-total citation cor-
relations depend on curve shape rather than magnitude, refining understanding
of early citation prediction.

5. Limitations and Future Work

This study’s focus on LIS journals limits generalizability to other disciplines. Fu-
ture research should test the framework across fields. Building on our download
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pattern [13] and download-citation correlation studies [14], we plan to develop
citation prediction models using early download and citation metrics to identify
potentially highly-cited papers and scholars, supporting research management
and decision-making.
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Abstract: [Purpose/significance] This paper explores the citation patterns of
Chinese academic journal papers and the influence of time window, and es-
tablishes an analysis frame of the citation patterns. [Method/process] Taking
library and information science for example, a two-step cluster analysis on the
absolute citations and the relative citations of Chinese journal papers published
between 2006 and 2008 was performed. Correlation between main characteris-
tic factors and citation patterns of papers was analyzed. [Result/conclusion]
Three patterns were detected from the perspective of absolute citations, and
all of them show a classic citation pattern—rise first and then fall. Six cita-
tion patterns are detected from the perspective of relative citations, and three
of them can be classified as classic citation pattern, while other three clusters
can be labeled as quasi-sleeping beauties, positive-bias pattern and marathons.
Moderate to high correlations between initial citations and total citations under
the relative perspective, and the correlation strengthen with the average cita-
tion counts which reversed under the absolute perspective. The results indicate
that the correlation between initial citations and total citations depends on the
curvature of citation curve but not the number of total citations.

Keywords: citation; citation patterns; time windows; obsolescence; correlation
analysis

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

Source: ChinaXiv — Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202307.00518 Machine Translation


https://chinarxiv.org/items/chinaxiv-202307.00518

	Citation Patterns of Chinese Academic Journal Articles: A Case Study of Library and Information Science Journals, 2006-2008 (Postprint)
	Abstract
	Full Text
	Preamble
	Abstract
	1. Introduction
	2. Data and Methods
	2.1 Data Sources and Processing
	2.2 Analysis Methods

	3. Results
	3.1 Citation Patterns Based on Absolute Citations
	3.2 Citation Patterns Based on Relative Citations
	3.3 Matrix Analysis of Absolute and Relative Citation Patterns
	3.4 Correlation Between Citations and Paper Characteristics
	3.5 Topic Analysis

	4. Discussion
	4.1 Types of Citation Patterns
	4.2 Impact of Time Window Selection
	4.3 Analytical Framework for Citation Patterns

	5. Limitations and Future Work
	Acknowledgments
	References
	Author Contributions


