
AI translation ・View original & related papers at
chinarxiv.org/items/chinaxiv-201711.01197

Postprint: A Study on the Relationship Be-
tween Paper-Related Parameters and Citation
Frequency
Authors: Xiao Xuebin, Chai Yanju

Date: 2017-10-11T00:00:00+00:00

Abstract
[Objective] To investigate whether certain paper-related parameters affect cita-
tion frequency.

[Method] Multiple measures were employed to mitigate interference from non-
research factors, and temporal curves of the relationship between research fac-
tors and citation frequency were plotted to determine the influence of research
factors on citation frequency.

Results The number of authors, page count, number of references, and abstract
length were positively correlated with citation frequency; the number of author
keywords and their average length were unrelated to citation frequency; while
different title lengths had varying effects on citation frequency.

Limitations Due to data sampling constraints, all data were collected from the
SCIE database, a prestigious citation database, with WOS categories limited to
Engineering and Mechanical; the conclusions may not be fully generalizable to
papers in other disciplines.

Conclusion Certain paper-related parameters exert an influence on citation fre-
quency.
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Abstract

[Objective] To investigate whether certain parameters of academic papers influ-
ence citation frequency. Methods Multiple measures were adopted to minimize
interference from non-research factors, and temporal curves depicting the rela-
tionship between research factors and citation frequency were plotted to assess
their impact. Results The number of authors, page count, number of refer-
ences, and abstract length showed positive correlation with citation frequency,
while the number and average length of author keywords showed no correlation.
Different title lengths had varying effects on citation frequency. Limitations
Due to data sampling constraints, all data were drawn from the high-level SCIE
database with WOS categories limited to Engineering and Mechanical, so the
conclusions may not be universally applicable to papers in other subject areas.
Conclusion Certain parameters of papers do influence citation frequency.

Keywords: Citation frequency; Influencing factors; Field length; Number of
references; Number of authors; Positive correlation

Introduction

In China, citation frequency has become a crucial metric for evaluating the
impact of both papers and their authors, garnering increasing attention from
evaluation institutions, researchers, and journal editorial offices alike. How to in-
crease citation frequency is a widespread concern among researchers and journal
editors. To address this question, we must first identify the factors that influ-
ence citation frequency and understand how they exert their effects. Previous
studies have examined some of these factors.

When authors write papers, constraints arising from their disciplinary back-
ground, knowledge, research conditions, and expertise also limit the journals
that accept their work and related journal factors (such as publication cycle,
article volume, research field, etc.), as well as the databases that index them.
All these factors may influence citation frequency. Existing research suggests
that: (1) Citation rates correlate with document type, with reviews and com-
mentaries receiving significantly more citations than applied and experimental
studies [1-2]; (2) Citation rates vary by research field (discipline), with hot fields
receiving more citations than less popular ones [1-5]; (3) Journal-related factors
affect citation frequency—higher journal impact factors correlate with higher ci-
tation rates [6], longer publication cycles and higher article volumes correlate
with higher citation rates [3], and better print quality correlates with higher
citation rates [7]; (4) Editorial regulations on length and editorial work attitude
have certain effects on citation rates [3,5,7]; (5) Higher database visibility and
broader distribution scope correlate with higher citation rates [5,7,8]; (6) The
accessibility and dissemination of papers affect citation rates—the easier they
are to obtain and distribute, the higher the citation rate [5,9].

Other paper-specific parameters, such as title length, number and length of
keywords, abstract length, paper length, and number of references, may also in-

chinarxiv.org/items/chinaxiv-201711.01197 Machine Translation

https://chinarxiv.org/items/chinaxiv-201711.01197


fluence citation frequency. This study focuses on the effects of these parameters.
While some have been investigated previously, findings have been inconsistent.
For instance, reference [1] concluded that papers with 4-6 authors had the high-
est citation rates and average citations per paper, while those with more than 7
authors had lower average citations than the 4-6 author group. In contrast, ref-
erence [2] found that the number of authors was proportional to journal impact
factor. Reference [9] suggested that title length and paper length had no signif-
icant effect on citation frequency, while keyword count had a significant effect.
However, reference [10] argued that paper length did affect citation frequency.
We have also investigated these issues, and our research approach and methods
are described below.

Corresponding author: Xiao Xuebin, ORCID: 0000-0003-1933-5006, E-mail:
00201493@whu.edu.cn

Methods

Measures to Isolate Specific Factors Since many factors simultaneously
influence citation frequency, numerous measures were required to minimize the
effects of other factors and parameters in order to isolate the impact of specific
factors. The measures were as follows:

(1) Limit the database. Since databases affect citation frequency [5,8], lim-
iting the database and maintaining consistency in indexing databases can
weaken this influence. We selected only the SCIE database for sampling.

(2) Maintain consistent document quality. As all sampled data came
from SCIE—an internationally recognized database representing high-level
research papers—we could ensure sufficient citations for selected papers,
avoiding unclear or distorted results due to small citation counts. SCI
paper citations are also a focus of academic evaluation.

(3) Limit the subject area. Since research field significantly affects citation
frequency [1-5], we retrieved all literature from 2010–2012 in SCIE with
WOS categories including Engineering and Mechanical on September 25,
2015, obtaining 46,378 records. This ensured that retrieved papers had rel-
atively similar subject areas, minimizing differences in citation frequency
due to field variation.

(4) Limit publication type. The SCIE database includes four publication
types: journals, books, series, and patents. To prevent potential effects
from publication type, we filtered out nine non-journal records and re-
moved six incomplete records, resulting in 46,363 journal article records.

(5) Large sample size. As is well known, averaging large datasets can mini-
mize random effects, highlight main trends, and reveal universal patterns.
Our sample size reached 46,363, whereas the largest sample in references
[1-10] was 5,716 [2], with the smallest being only a few dozen and most
totaling less than 1,000.
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(6) Moving average method. Since many factors affect citation frequency
and the above measures could not completely eliminate their influence,
causing excessive fluctuations in some areas, it was sometimes necessary to
use moving averages to smooth abnormal variations and maintain overall
trends.

Research and Judgment Methods First, the original records were im-
ported into Excel, and VBA was used to extract data fields such as citation
frequency, publication year, page count, number of authors, number of refer-
ences, and funding support from the original record table, which were saved
in a separate data table. Title length (in words), abstract length (in words),
number of keywords, and keyword length were also calculated and stored in
the same table. Average citation frequencies under various conditions were com-
puted. Due to the wide spans of abstract length and number of references, many
specific cases had small sample sizes or even zero counts, so we took averages
of adjacent values for analysis.

The data were then sorted to highlight the factors under investigation. For ex-
ample, when analyzing the relationship between paper length (represented by
page count) and citation frequency, we performed annual statistics since cita-
tions accumulate over time. Records were first sorted by publication year in
ascending order to separate papers from different years, then sorted by page
count (the relevant parameter) in ascending order to highlight its effect. With
page count as the independent variable and citation frequency as the dependent
variable, relationship plots were drawn, yielding three curves of average citation
frequency versus page count. If these three curves were essentially consistent,
the trend was considered universal; otherwise, errors might have occurred. If the
overall trends (rising or falling) of the three curves were consistent, the factor
was deemed to influence citation frequency. If all three curves were horizontal,
there was no effect. If the curves were consistent but showed different trends
at different stages, the independent variable had varying effects across stages.
This served as the basis for determining whether parameters affected citation
frequency. We employed this method to examine the relationship between av-
erage citation frequency and factors including page count, number of authors,
title length, abstract length, number and average length of author keywords,
number of references, and funding support, with results plotted in Figures 1
[Figure 1: see original paper] through 8 [Figure 8: see original paper].

Correlation Analysis To determine whether genuine relationships existed
between average citation frequency and the aforementioned parameters, we used
Excel’s Correl function to calculate correlations, including with annual average
citation frequencies and overall average citation frequency. To reduce random
effects, we specifically analyzed correlations when subsample sizes exceeded 10.
The correlation test results are shown in Table 1 .

In correlation analysis, the degree of linear correlation is generally classified
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into four levels based on the correlation coefficient r: 0 < |r| ≤ 0.3 (weak), 0.3
< |r| ≤ 0.5 (low), 0.5 < |r| ≤ 0.8 (moderate), and 0.8 < |r| ≤ 1 (strong) [11].
According to this standard, when the number of papers included in the statis-
tics exceeded 10, four parameters showed very high correlation with citation
frequency (r > 0.92): page count, number of authors, number of references, and
title length (when $�8𝑤𝑜𝑟𝑑𝑠).𝐴𝑏𝑠𝑡𝑟𝑎𝑐𝑡𝑙𝑒𝑛𝑔𝑡ℎ𝑎𝑙𝑠𝑜𝑠ℎ𝑜𝑤𝑒𝑑𝑠𝑡𝑟𝑜𝑛𝑔𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛(𝑟 >
0.8), 𝑤ℎ𝑖𝑙𝑒𝑛𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝑘𝑒𝑦𝑤𝑜𝑟𝑑𝑠, 𝑘𝑒𝑦𝑤𝑜𝑟𝑑𝑙𝑒𝑛𝑔𝑡ℎ, 𝑎𝑛𝑑𝑓𝑢𝑙𝑙𝑡𝑖𝑡𝑙𝑒𝑙𝑒𝑛𝑔𝑡ℎ𝑠ℎ𝑜𝑤𝑒𝑑𝑙𝑜𝑤𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛(𝑟 <
0.5).𝑊ℎ𝑒𝑛𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑𝑢𝑠𝑖𝑛𝑔𝑎𝑙𝑙𝑝𝑎𝑝𝑒𝑟𝑠, 𝑜𝑛𝑙𝑦𝑡𝑖𝑡𝑙𝑒𝑙𝑒𝑛𝑔𝑡ℎ(�8𝑤𝑜𝑟𝑑𝑠)𝑎𝑛𝑑𝑛𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑠𝑠ℎ𝑜𝑤𝑒𝑑𝑣𝑒𝑟𝑦ℎ𝑖𝑔ℎ𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛(0.935𝑎𝑛𝑑0.986𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦).𝑃𝑎𝑔𝑒𝑐𝑜𝑢𝑛𝑡, 𝑛𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝑎𝑢𝑡ℎ𝑜𝑟𝑠, 𝑎𝑛𝑑𝑎𝑏𝑠𝑡𝑟𝑎𝑐𝑡𝑙𝑒𝑛𝑔𝑡ℎ𝑠ℎ𝑜𝑤𝑒𝑑𝑚𝑜𝑑𝑒𝑟𝑎𝑡𝑒𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛(0.649–0.822).𝑇 ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑤𝑒𝑐𝑜𝑛𝑐𝑙𝑢𝑑𝑒𝑡ℎ𝑎𝑡𝑝𝑎𝑔𝑒𝑐𝑜𝑢𝑛𝑡, 𝑛𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝑎𝑢𝑡ℎ𝑜𝑟𝑠, 𝑛𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑠, 𝑎𝑛𝑑𝑡𝑖𝑡𝑙𝑒𝑙𝑒𝑛𝑔𝑡ℎ(�$8
words) significantly affect citation frequency. Differences in correlation between
the two calculation methods are mainly due to random factors.

Results

Overall, in Figures 1–8, average citation frequency was highest for 2010 and
lowest for 2012, consistent with the cumulative nature of citations over time.
Moreover, the three curves in each of Figures 1–7 were broadly similar, and the
ratio of average citation frequency between funded and non-funded papers in
Figure 8 was roughly equivalent across years at 1.86, 1.70, and 1.80, confirming
that these figures accurately reflect the relationship between average citation
frequency and these parameters. While the trends of the three curves within
each figure were similar, curves differed across figures (in slope and shape).
Combining Figures 1–7 with Table 1 yields the conclusions shown in Table 2 .

Figure 8 shows that funded papers have higher citation frequency. From 2010–
2012, the numbers of funded papers were 6,368, 7,502, and 8,680 respectively,
while non-funded papers numbered 8,252, 7,946, and 7,615. These three years
represent three scenarios: in 2010, funded papers were significantly fewer than
non-funded; in 2011 they were roughly equal; and in 2012 funded papers ex-
ceeded non-funded (the proportion of funded papers increased yearly—whether
this indicates SCIE papers favor funded papers merits further study). Regard-
less of scenario, average citation frequency of funded papers was consistently
higher than non-funded, indicating that funding support significantly affects
citation frequency, consistent with references [12-14].

Discussion

Undeniably, for a paper to be cited, the citer must go through four stages:
discovery, access, reading, and citation (academic misconduct aside). Being dis-
covered, accessed, and read are prerequisites for citation—in other words, the
easier a paper is to discover, the more likely it is to be cited, and the easier the
full text is to access, the greater the citation likelihood [5,9-10]. In the internet
era, literature searching via the web occurs through two primary methods: di-
rect use of search engines, which most people adopt due to its low cost, speed,
and low barrier to entry [15]; and use of professional literature databases, which
is expensive (universities typically spend millions to tens of millions annually on
access) and requires learned search skills, thus limiting its use to institutions and
individuals with access privileges. Search engines generally employ fuzzy match-
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ing, breaking search terms into individual characters or words, matching them
against their databases, and ranking results by relevance [16]. From this per-
spective, the positive correlation between citation frequency and paper/abstract
length is easily explained. Researchers typically use several search terms to find
needed literature, and longer full texts and abstracts provide more opportuni-
ties for these terms to appear in different sentences. The longer the full text
and abstract, the higher the probability of being matched, and thus the greater
the likelihood of being cited.

One might extend this conclusion to paper titles, assuming longer titles yield
higher citation frequency. However, Figure 5 shows otherwise. The 2010–2012
curves all demonstrate: when title length is less than 8 words, citation frequency
increases rapidly with title length; when length is between 8–20 words, citation
frequency changes slowly; when length exceeds 20 words, citation frequency
actually decreases with increasing title length. The consistency across all three
curves indicates this pattern is not coincidental but inevitable. What causes
this phenomenon? We conducted a specialized investigation.

First, for records with title word counts exceeding 20, we extracted citation
frequency, the title itself, and word count into a separate Excel worksheet, ob-
taining 1,378 records. Sorting by citation frequency from low to high revealed
many papers that were commentaries (beginning with“Comments on”), replies
(beginning with “Reply to”or “Response to”), discussions (beginning with
“Discussion of”), or retractions (beginning with “Closure to”) of other papers.
These titles contained not only the title of the other paper but also its authors,
journal name, volume, issue, and page numbers, resulting in very long titles.
There were 104 such papers with an average of 26 words, totaling 50 citations
and an average citation frequency of only 0.48; 79 of these had zero citations,
accounting for approximately 75.96%. These papers were highly specific and of
limited relevance to most other researchers, leading to low citation frequency.

After removing these papers, calculations showed that when title length ex-
ceeded 20 words, citation frequency still gradually decreased with increasing
length. We hypothesize that this is due to excessive specificity. After a paper
is discovered, whether it is read ultimately depends on the relevance between
the citer’s research interests and the paper’s content. While longer titles
increase the probability of being matched in searches, they also contain more
independent concepts, indicating more specific and narrower research scope. As
shown in Figure 9 [Figure 9: see original paper], A, B, and C each represent
the literature scope involving one independent concept (independent meaning
no hierarchical relationship among them), while E (the shaded central area)
represents the scope containing all three concepts A, B, and C. The E region is
much smaller than any single concept region. Scientific paper titles, typically
single sentences, are highly condensed summaries of content, comprehensively
or partially reflecting the author’s intent, research theme, or paper highlights.
If a title is long, researchers may ignore the paper because some concepts are far
from their interests, resulting in no citation. The longer the title and the more
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independent concepts it contains, the greater the likelihood of being overlooked.
Therefore, excessively long titles reduce citation frequency. Both the probabil-
ity of being matched and the probability of being noticed simultaneously affect
citation frequency—longer titles increase matching probability but decrease at-
tention probability. Figure 5 likely represents the combined effect of these two
factors.

Figure 2 shows that average citation frequency increases with the number of au-
thors. Multiple authors on a paper necessarily share common research interests
and typically follow each other’s work in subsequent research, multiplying ci-
tation likelihood among team members geometrically. Additionally, since each
author may have their own research team, those team members may also pay
attention to the paper, further increasing its citation frequency.

Figures 3 and 4 show that neither the number nor length of author keywords
has a significant effect on average citation frequency. Reference [15] found that
up to 90% of university students frequently use search engines for literature re-
trieval, while only about 37% have used the China Journal Full-text Database.
This indicates that search engines are the preferred tool for students seeking ref-
erences. Even though university students have free database access and many
have taken information retrieval courses, they still primarily use search engines;
those without professional database access have no alternative. When using
search engines, most search terms are actually free terms or even natural lan-
guage, and since most author keyword counts are small (typically around 5),
the probability of matching multiple search terms simultaneously is very low,
making the effect of author keywords on citation frequency insignificant.

Figure 7 shows a positive correlation between number of references and citation
frequency. Generally, more references yield higher citation frequency. This is
because more references require more time for searching, reading, and learning,
leading to more comprehensive, accurate, and deeper understanding, more reli-
able conclusions, higher paper quality, and thus greater citation likelihood [6].
Simultaneously, since the paper is strongly related to its references, it attracts
attention from the authors of those references. More references mean more
attention and increased citation probability. Additionally, searching reference
lists is an important method for finding related research.

Limitations

We selected the SCIE database from WOS as our data source both to minimize
certain factors’influence and to obtain more meaningful data, as SCI papers
and their citations receive widespread attention from Chinese academia and
science/technology departments, and sampling was more convenient than other
databases, though still labor-intensive. Our limited data sampling conditions
may introduce limitations:

(1) SCIE papers represent high-level research, so citation patterns for lower-
level papers remain unverified, making our conclusions primarily applica-
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ble to high-level papers.

(2) Since data belong to WOS Engineering and Mechanical subjects rather
than all subjects, the conclusions may not be fully applicable to other
subject categories.

(3) SCIE is an English abstract database where even non-English original
documents are represented in English. Language differences may cause
variations in length counts for titles and abstracts. Additionally, occa-
sional incomplete data in SCIE, such as papers titled“Untitle”or missing
authors, affect calculations to some degree.

(4) The distribution of these parameters across data segments is uneven. For
example, in 2010 there were 1,413 papers with title length of 11, while
across all three years only 1,378 papers had titles exceeding 20 words—a
distribution span accounting for about 40% of the full range (minimum
title length 1, maximum 52) but representing less than 3% of total data.
This uneven distribution causes differential susceptibility to random ef-
fects, with smaller quantities being more vulnerable, which is why we
specifically conducted statistical analysis for cases with more than 10 pa-
pers. Nevertheless, this cannot completely eliminate effects from small
sample sizes, which may account for anomalies at the extremes of Figures
1–7.

Conclusion

Many factors influence citation frequency. Among the parameters examined,
paper length, abstract length, number of references, number of authors, and
funding support exert positive correlation effects on citation frequency, while
title length also affects citation frequency but with varying trends depending
on length. Since our conclusions are based on Engineering and Mechanical
subjects in the SCIE database, their generalizability to other papers requires
further investigation.
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Figure Captions

Figure 1 [Figure 1: see original paper] Relationship between page count and
citation frequency
Figure 2 [Figure 2: see original paper] Relationship between number of authors
and citation frequency
Figure 3 [Figure 3: see original paper] Relationship between number of keywords
and citation frequency
Figure 4 [Figure 4: see original paper] Relationship between keyword length and
citation frequency
Figure 5 [Figure 5: see original paper] Relationship between title length and
citation frequency
Figure 6 [Figure 6: see original paper] Relationship between abstract length and
citation frequency
Figure 7 [Figure 7: see original paper] Relationship between number of refer-
ences and citation frequency
Figure 8 [Figure 8: see original paper] Relationship between funding support
and citation frequency
Figure 9 [Figure 9: see original paper] Overlapping scope of multiple indepen-
dent concepts

Table 1 Correlation coefficients between parameters and average citation fre-
quency

Parameter r (subsample > 10) r (all papers)
Page count >0.92 0.649–0.822
Number of authors >0.92 0.649–0.822
Number of references >0.92 0.986
Title length ($�$8 words) >0.92 0.935
Abstract length >0.8 0.649–0.822
Number of keywords <0.5 -
Keyword length <0.5 -
Full title length <0.5 -

chinarxiv.org/items/chinaxiv-201711.01197 Machine Translation

https://chinarxiv.org/items/chinaxiv-201711.01197


Table 2 Effects of paper parameters on citation frequency

Parameter Effect on Citation Frequency
Page count Strong positive correlation
Number of authors Strong positive correlation
Number of keywords No relationship
Keyword length No relationship
Title length Uncertain effect
Title length ($�$8 words) Strong positive correlation
Abstract length Positive correlation
Number of references Strong positive correlation
Funding support Higher citation frequency

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

Source: ChinaXiv —Machine translation. Verify with original.
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