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The Influence of Authors Centrality on Research Performance
in a Large-Scale Collaborative Research Network

Seonggu Moon* - Injai Kim**

B Abstract ®

This study is about the influence of authors’ centrality on research outcomes in a large-scale collaborative research
network. Using the social network analysis method, five types of centralities were derived. Six research outcomes of
individual researchers were also derived through bibliographic information of the social science field for the last 10
years. A multivariate regression analysis was conducted to examine the causal relationship between the centrality
and research outcome, and the effect of centrality on research outcomes was found to be statistically significant.

The result of this study shows that the revised citation and H-index significantly influenced the authors’ centrality.
This result can imply that the centrality of the researcher can expect a considerable influence of the thesis as well
as a certain level of productivity. The meaning of this study is to analyze the effect of centrality on the research
outcomes of the large-scale collaborative research network in the past decade, and is carefully to suggest a guideline
in order to support new research information services for active researchers and the advancement of collaborative
research.

This study has its limitation for interpreting the diverse academic fields of the social sciences in a uniform way.
In future study, it is necessary to conduct studies using various weighted indices for network centrality in order to
measure the influence of research.

Keyword : Large Network, Social Network Analysis, SNA, Collaborative Network, Research
Network, Centrality, Research Performance, Citation Velocity
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(Table 1) The Correlation between the Research Performance and the Co-Authorship Variables in Previous Research

Comparison

Result of Correlation Verification

Variables of Variables of Research Positive Correlation Negative Correlation or Negative
Co—Authorship Performance Significance Correlation Significance
Single Author Ratio Number of Papers Park, 2012

Number of Papers

Lee and Bozeman, 2005

The Number of Number of Adjusted Papers

Lee and Bozeman, 2005

Collaborators
Citation Frequencies Li et al., 2013
Kim and Nam, 2015;
Number of Papers Park, 2012; Leem, 2012;
Abbasi et al., 2011
Number of Adjusted Papers | Lee, 2013
Network H-index Lee, 2013; Abbasi et al, 2011
Centrality ’ ’ &

Citation Frequencies

Kim and Nam, 2015;
Abbasi et al., 2011; Li et al,, 2013

Lee, 2013; Lee, 2016

Average of
Citation Frequencies

Kim and Nam, 2015
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(Table 2> Methods for Deriving Research Results

Variables Description Remarks
Type of . >(The number of papers according to the number of .
Productivity Number of adjusted papers(#1) co-researchers of individual papers(Fractional counting)) Used variable
Total of citation frequencies(#2)| 2.(The citation frequencies of each papers)
Adjusted citation frequencies(#3) | 22(#1x#2) Used variable
Average. of adjusted citation #3 + The Number of papers Used variable
frequencies(#4)
Type of | the first citation velocity per | .. o .
Impact papers(#5) first citation date-publishing date
Average of the first citation . .
velocity(46) >.(#5) + The Number of papers Used variable
Average of average citation . .
velocity(#7) >2(#6) + The Number of papers Used variable
After ranking the researchers papers in descending order
Type of | H-index of citation frequency, the ranking of the last papers whose
Complex citation frequency is greater than or equal to the papers
Adjusted H-index H-index + The median of the number of co-researchers| Used variable
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Measurement A B C D E
Degree N = 82342 6517 391" 644 010™ 008"
Centrality Sig. .000 .000 .000 003 020
Betweenness N = 82342 505" 2117 5127 035" .040™
Centrality Sig. .000 .000 000 .000 .000
Closeness N = 82342 336 2117 218" 044™ -.048"
Centrality Sig. .000 .000 .000 .000 .000
Structural N = 82342 -507" -.205" -490" -.024™ -.042"
Hole Sig. .000 000 .000 .000 .000
Sum of N = 82342 279" -.058" 1817 .003 022"
Square roots Sig. .000 .000 000 456 .000

" Correlation is significant at the 0.05 level(2-tailed).
™ Correlation is significant at the 0.01 level(2-tailed).

moOwe

: Adjusted citation frequencies
: Average of adjusted citation frequencies

: Adjusted H-

index

. Average of average citation velocity
. Average of the first citation velocity



186 BT A
(Table 4) Multivariate Tests’
Effect Value F Hypothesis df Error df Sig.
Tntercept Pillai:s Trace 442 130::)9270:1 5.000 82422 .000
Wilks” Lambda 558 13059.270 5.000 82422 .000
Degree Pillai’s Trace 413 11618.142° 5.000 82422 .000
Centrality Wilks' Lambda 587 11618142° 5.000 82422 .000
Between-ness Pillai’s Trace 010 159.599 5.000 82422 .000
Centrality Wilks' Lambda 990 159.599° 5.000 82422 .000
Closeness Pillai’s Trace 024 413.393° 5.000 82422 .000
Centrality Wilks' Lambda 976 413.393° 5.000 82422 .000
Structural Pillai’s Trace 190 3363.800° 5.000 82422 .000
Hole Wilks' Lambda 310 3863.800° 5.000 82422 .000
SSR Pillaj:s Trace 036 6124944: 5.000 82422 .000
Wilks' Lambda 964 612.944 5.000 82422 .000
a . Design Intercept+Degreet+Betweenness+Closeness+Structural Holes+SSR.
b @ Exact Statistic.
{Table 5 Tests of Between-Subjects Effects
Source Dependent Variable Type Il Sum df Mean F Sig.
of Squares Square
Adjusted Citation Frequencies 184362075 5 3687241.490 33150.023 | .000
Corrected Avgrage of Adjusted Citation Frequencies 37‘356.8971: 5 2471.376_3 679.962 000
Model Adjusted H-index _ . 26810.724] 5 5362.145 28036617 | .000
Average of Average Citation Velocity 46.248° 5 9.250 4266 | .001
Average of the First Citation Velocity 1024.595° 5 204.919 125.272 | .000
Adjusted Citation Frequencies 4909591.468 1 4909591.468 50797.060 | .000
Degree Av.erage of Adjusted Citation Frequencies 23931.469 1 23931.469 2150.750 | .000
Centrality Adjusted H-index _ ' 4633.869 1 4633.869 24228739 | .000
Average of Average Citation Velocity 1.140 1 1.140 526 | 468
Average of the First Citation Velocity 46.461 1 46.461 28403 | .000
Adjusted Citation Frequencies 6853.113 1 6353.113 70.906 | .000
Between-ness Av-?rage of Adjustﬁd Citation Frequencies 7172 1 7172 643 | 423
Centrality Adjusted H-index _ . 63.344 1 63.344 331.204 | .000
Average of Average Citation Velocity 14.665 1 14.665 6.763 | .009
Average of the First Citation Velocity 23.315 1 23.315 14.253 | .000
Adjusted Citation Frequencies 17167.224 1 17167.224 177621 | .000
Closeness Avgrage of Adjusted Citation Frequencies 6483.424 1 6483.424 55%1.907 000
Centrality Adjusted H-index 32.267 1 32.267 168.714 | .000
v Average of Average Citation Velocity 23.940 1 23.940 11.040 | .001
Average of the First Citation Velocity 928.049 1 928.049 567.340 | .000
Adjusted Citation Frequencies 61793771 1 61798771 639.401 | .000
Structural Average of Adjusted Citation Frequencies 342.325 1 342.325 30.701 | .000
h Hole Adjusted H-index 1940471 1 1940471 10145.984 | .000
Average of Average Citation Velocity 3.192 1 3.192 1472 | 225
Average of the First Citation Velocity 27429 1 27429 16.768 | .000
Adjusted Citation Frequencies 11.59% 1 11.5% 120 | 729
Average of Adjusted Citation Frequencies 24587.706 1 24587.706 2205.120 | .000
SSR Adjusted H-index 041 1 041 212 | 645
Average of Average Citation Velocity 7.022 1 7.022 3.238 | 072
Average of the First Citation Velocity 2.147 1 2.147 1312 | 252
a . R Square = .698 (Adjusted R Square = .693).
b : R Square = .039 (Adjusted R Square = .039).
¢ - R Square = .630 (Adjusted R Square = .630).
d : R Square = .000 (Adjusted R Square = .000).
e : R Square = .008 (Adjusted R Square = .007).
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