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Introduction

Number of citations and the number of papers were
combines as H-index (Hirsch, 2005). H-index is an
index to figure the profile of the authors. H-index is
a well-known index that is used by the database
indexers such as Clarivate Analytics, Scopus and
Google Scholar. From the literature we found some
weaknesses of H-index, including 1) the productive
and perfectionist researcher were not accommodated
by the H-index (Mesiar, et.al, 2016), 2) self-citation
was calculated, 3) the citation weight of the main
researcher is considered equal to other researchers,
and the frequency of citation in a paper has not been
considered (Bai et al., 2018) (Mesiar, et.al, 2016)
(Gagolewski, etal, 2009) (Zhu, etal, 2015). Many
H-index improvement proposals have been made.
This includes the proposal of Egghe in 2006, which
accommodates the impact value of perfectionist
researchers (Egghe, 2006). Improvement and new
indicator to measure the impact of researchers was
needed for a better evaluation. Rochim, etal. in
2018, proposed the RA-index as an alternative
indicator of fairer-based bibliometrics to measure the
impact of researchers (Rochim, etal., 2018). Glanzel
in 2016, stated that it is important to consider some
methods and models to accommodate the needs
(Glinzel, et.al, 2016).

This poster proposed an initial work to weighting
mechanism and to filter the "spike" of citation.
Subsequently, the filter is applied, and the result of
citation data is calculated by the RA-index. RA-
index is a more fairness-concerned varant of H-
index (Rochim et al., 2018) {Rochim, et.al, 2017).

This work to measure and to differentiate of two
authors with the same H-index walue using the
weighting citations and RA-index method. We
investigate the phenomenon of the "spike" of the
number of citation, and the initial solution to
prevent/filter impact of the cartels/citation circle.
The "spike" of citation phenomenon is the raise of
the number of sudden citations within a short penod
of time, which is obtained from co-authors of
multiple papers. Cartels/citation circle can be

defined as follows: 1) The activity of an author that
act as also a reviewer for multiple papers at the same
time and a joint-work among friends in a peer review
ring to increase the record of papers and citation
numbers (Gamboa, 2014), and 2) The activity of an
author cite his'her friend's papers, and at the same
time these friends also cite the author's papers
(Witold Kienc, 201 35). Tscharntke in 2007 classified
the weighting for each author in a publication text
into four weighting methods groups. The four groups
are: 1) Sequence-determining-credit (SDC), 2) Equal
Contribution ( EQ), 3) First-author-emphasis (FLAE)
and 4) Percent-contributed-percentage  (PCI)
{Tschamtke, 2007). In 2018, we have identified that
a small number of Indonesian researchers conducted
some activities of “ciration circles” to increase their
H-index values. “citation circle” 1s an activity in
which someone cites the work of his friends, and will
get a citation for the same way (Witold Kienc, 2015).
This is a part of the “black hat” technique. The
technique is not accepted or illegal for academics.

Methodology

In order to prevent the activity of “creating citation
circle”, we recommend the weighting mechanism for
the citation data. The citation data is weighted before
it will be calculated by the RA-index method. This
weighting mechanism is proposed to give an
appreciate the first author and the corresponding
authors. The corresponding author is normally the
supervisor of the author. The proposed method
accommodates the regulations of the Indonesian
Govemment in granting credits for scientific
publications. The method of the weighting
mechanism is based on the combination of PCI and
EC methods. For example., one paper has ten
citations, and written by four authors i.e. main author
(1), corresponding author (1) and other authors (2).
The citation calculation obtained by each author is
different and based on the following proportions as
follows. The main author and comrespondent get the
maximum publication index value of 100% of the
publication index value.

author’s publication index value = max 100 % (1)
mia valie = the number of total citations of a paper.



oithers author s cifation value = (ma x 50%)/m (2)
n = total number of the others author.

Others author get a value of 50% of the maximum
value divided by the number of other authors. We
called the combination of the PCI and EC methods
as the maximization or ma method for a weighting
number of citations of author. After weighting, is
done, the data were calculated by the RA-index
method. The combination method of the ma method
and the RA-index method is then called the RAMa-
index method. In the previous work, a model for
calculating the impact of researchers has been done
using the RA-index method (Rochim et al., 2018).
The following 1s the RA-index equation. The
following is the example of the calculation process:
Two authors are A and B. Author A has an H-index
value of 10 and Author B of 12. Figure 1. shows the
number of citations of the author each years.
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Figure 1. Comparison of the two authors,
Based on the visual observations, it appears that the
number of papers and the number of citations of
researcher A is greater than that of researcher B.
However, the H-index walue of researcher A is
smaller than that of researcher B. The area of the
number of citations of the researcher A is greater
than researcher B in the period 2012 to 2019.
Researcher B only had a large citation in 2018, For
this reason, we need to filter the "spike" citation data
of the author.
Table 1. Comparison the number of papers, citation and
number of citation after weighted.

Table 2. shows the results of the H-index calculation
and RAMa-index calculation. Researcher A gets the
RAMa-index 11 and Researcher B gets the RAMa
index value 1. The calculation results show that the
R AMa-index method is able to filter out citation data
that is not actually the impact of the researcher as a
main author, so that it is not included in the

calculation of the researchers' impact.
Table 2. Comparison of the H-index and RAMa-index value
of the authors,
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*: author is a co-author.

Discussion

Table 1. shows the comparison of the authors based
on number of citations, number of papers and
authors position. In the initial investigation we used
10 highest citation of the authors' papers.

Researcher A Researcher B
H-index | RAMa-index H-index | RAMa-index
1w Il 10 | 1
Conclusion

This work is a research in progress. The model was
proposed to give weighting value of Indonesian
researcher citation. The citation data was filtered by
the combination of PCI and EC methods. The initial
investigation shows that the weighting mechanism of
the maximization can be used to filter the "spike"
citation of the authors. We will continue to optimize
the weighted values of the co-authors. In the future,
it is planned to test the model by the real data of the
Indonesian researchers will be conducted.

References

BiHui, 1. {2007). The R- and AR-indices: Complementing the h-
index. Chinese  Science  Bufletin, 3X6), B55-861
hitps: Vdoiong/ L0075 T1434-007-0145-9

Egghe, L. (2006). Theory and practise of the g -index
Sefentametrics, a% 1), 131-152
hitps: dotong/ L0075 1THT92006-0144-7

Gagolewski, M., & Greegoreewski, Po (2009). A geometric
approach o the construction of scientific impact indices.
Seientametrics, ETIEYY 617634,
hitps: doiong/ OO0 7S THT92008-2253-y

Camboa, C.(2014). SAGE statement on Journal of ¥ ibrtion and
Control. Retrieved Febmary 6, 2019, from
hitps: fuk.sagepub.com/en-gh/asi /pressisa ge-statement-
an-journal-ofvibration-and-control

Glinzel, W., Thijs, B., & Debackere, K. (2016). Productivity,
performance, efficiency, impact—What do we measure
anyway?  Jowmal of Informetrics, TH2), 658660,
hitps: dotong/ 1O TOL6/. ol 201 6,04.008

Hirsch, 1. E. (2005). An index to quantify an mdividoals
scientific research output, Proc Nao dead Sef U85 A,
T2 46), [6369-16572
hitps: dotong/ L0107 3 pnas 0507655102

Mesiar, B, & Gagolewski, M_(2016). H-index and Other Sugeno
Integrals: Some Defects and Their Compensation. {EEE
Tramsactions  an Fuzy  Swstems,  6706(c),  1-L
https: doiong/ 1009 TFUZZ 20162516579

Rochim, A. F., Muis, A, & Sari, R. F. (20017). Discrimination
Measurement Method on H-index and G-index Using Jain
" s Fairness Index, SSSP 2007 - fach fnternotional
Canference Seientometric s and Informetrics, 446447,

Rochim, A F., Muis, A & Sari, R F.(2008). Improving Fairness
of H-index: RA-index. Jowrnal  of Libroy  and
Information Technology, 386, 378386,

Witold Kienc. (2015). Should vou care about vour h-ndex, and if
s, how o improve (17 | Open Science. Retrieved October
Ll 2018, from https:/ fopenscience. com/should-you-care-
about-your-d-index-and-if-so-how-to-improve-it/

Zhu, X, Turney, P, Lemire, D, & Vellino, A (2015}, Measunng
academic influence: Not all citations are equal. Jornal of
the Assoriation for Informeation Science and Technology,

a6(2), 408427, hitps: /‘doiong/ 10,1002 /051, 23179




Improving RA-index by Using the Weighting Mechanism Number of Citations to
Filter "Spike" Signal of the Citation Data of Indonesian Authors

Adian Fatchur Rochim and Riri Fitri Sari

INTRODUCTION

Number of citations and the number of papers were combines as H-index (Hirsch,
2005). H-index is an index to figure the profile of the authors. H-index is a well-
known index that is used by the database indexers such as Clarivate Analytics,
Scopus and Google Scholar. From the literature we found some weaknesses of H-
index, including 1) the productive and perfectionist researcher were not
accommodated by the H-index (Mesiar, et.al, 2016), 2) self-citation was calculated,
3) the citation weight of the main researcher is considered equal to other researchers,
and the frequency of citation in a paper has not been considered (Bai et al., 2018)
(Mesiar, et.al, 2016) (Gagolewski, et.al, 2009) (Zhu, et.al, 2015). Many H-index
improvement proposals have been made. This includes the proposal of Egghe in
2006, which accommodates the impact value of perfectionist researchers (Egghe,
2006). Improvement and new indicator to measure the impact of researchers was
needed for a better evaluation. Rochim, et.al. in 2018, proposed the RA-index as an
alternative indicator of fairer-based bibliometrics to measure the impact of
researchers (Rochim, et.al., 2018). Glanzel in 2016, stated that it is important to
consider some methods and models to accommodate the needs (Glénzel, et.al, 2016).

This research proposed an initial work to weighting mechanism and to filter the
"spike" of citation. Subsequently, the filter is applied, and the result of citation data
is calculated by the RA-index. RA-index is a more fairness-concerned variant of H-
index (Rochim et al., 2018) (Rochim, et.al, 2017).

OBJECTIVES

This work to measure and to differentiate of two authors with the same H-index
value using the weighting citations and RA-index method. We investigate the
phenomenon of the "spike" of the number of citation, and the initial solution to
prevent/filter impact of the cartels/citation circle. The "spike" of citation
phenomenon is the raise of the number of sudden citations within a short period of
time, which is obtained from co-authors of multiple papers. Cartels/citation circle
can be defined as follows: 1) The activity of an author that act as also a reviewer for
multiple papers at the same time and a joint-work among friends in a peer review
ring to increase the record of papers and citation numbers (Gamboa, 2014), and 2)
The activity of an author cite his/her friend's papers, and at the same time these
friends also cite the author's papers (Witold Kienc, 2015). Tscharntke in 2007
classified the weighting for each author in a publication text into four weighting
methods groups. The four groups are: 1) Sequence-determining-credit (SDC), 2)
Equal Contribution (EQ), 3) First-author-emphasis (FLAE) and 4) Percent-
contributed-percentage (PCI) (Tscharntke, 2007). In 2018, we have identified that a
small number of Indonesian researchers conducted some activities of “citation
circles” to increase their H-index values. “citation circle” is an activity in which
someone cites the work of his friends, and will get a citation for the same way
(Witold Kienc, 2015). This is a part of the “black hat” technique. The technique is
not accepted or illegal for academics.

METHODOLOGY

In order to prevent the activity of “creating citation circle”, we recommend the
weighting mechanism for the citation data. The citation data is weighted before it
will be calculated by the RA-index method. This weighting mechanism is proposed
to give an appreciate the first author and the corresponding authors. The
corresponding author is normally the supervisor of the author. The method of the
weighting mechanism is based on the combination of PCI and EC methods. For
example, one paper has ten citations, and written by four authors i.e. main author (1),
corresponding author (1) and other authors (2). The citation calculation obtained by
each author is different and based on the following proportions as follows. The main
author and correspondent get the maximum publication index value of 100% of the
publication index value.

author s publication index value = ma x 100 % (1)
others author s citation value = (ma x 50%)/n 2)

ma value = the number of total citations of a paper.
n = total number of the others author.

The following is the example of the calculation process: Two authors are A and B.
Author A has an H-index value of 10 and Author B of 12. Figure 1. shows the
number of citations of the author each year.
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Figure 1. Comparison number of citations and papers of the two authors.

Researcher A
3 38z £ E s 2 sig
H o 2= s 2E3 H E 532 : 3 E
1 151 3 . 25 1 40 10 . 2
2 74 3 1 74 2 32 1 - 1
E] 33 5 * 3 3 25 10 * 1
4 23 3 * 4 4 25 24 * 1
> 13 6 1 13 5 2 5 . N
6 12 6 * 1 6 18 6 - 2
7 12 2 * 3 7 6 148 * 0
L 20 5 * 1 8 15 10 * 1
9 10 5 1 10 9 14 5 . 1
10 10 5 * 1 10 14 2 1 14
DISCUSSION

Table 1. shows the comparison of the authors based on number of citations,
number of papers and authors position. In the initial investigation we used 10
highest citation of the authors' papers. Table 2. shows the results of the H-index
calculation and RAMa-index calculation. Researcher A gets the RAMa-index 11 and
Researcher B gets the RAMa index value 1. The calculation results show that the
RAMa-index method is able to filter out citation data that is not actually the impact
of the researcher as a main author, so that it is not included in the calculation of the
researchers' impact.

Results of the H-index calculation and RAMa-index calculation. Researcher A gets
the RAMa-index 11 and Researcher B gets the RAMa index value 1. The calculation
results show that the RAMa-index method is able to filter out citation data that is not
actually the impact of the researcher as a main author, so that it is not included in the
calculation of the researchers' impact.

Table 2. Comparison of the H-index and RAMa-index value of the authors.

Researcher A . Researcher B

RAMa-index H-index RAMa-index

CONCLUSION

This work is a research in progress. The model was proposed to give weighting
value of Indonesian researcher citation. The citation data was filtered by the
combination of PCI and EC methods. The initial investigation shows that the
weighting mechanism of the maximization can be used to filter the "spike" citation
of the authors. We will continue to optimize the weighted values of the co-authors.
In the future, it is planned to test the model by the real data of the Indonesian
researchers will be conducted.
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