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Abstract. The advancement of information technology development makes it researchers easier
to read papers shortly after they are published online. A paper will be cited, usually within one
to two years after the paper is published. The number of citations of a researcher's papers is
currently an indicator of his/her scholarly impact. The measurement widely used is the H-index.
The calculation of the impact of the researcher using the H-index method does not calculate the
weighted classification of the author's position on each paper. The main author or co-authors
score have the same weighted citation weighted of an article cited. The weighting of the number
of citations obtained by the author has begun to get attention by Scientometricians in recent
years. This is done to differentiate the value of the impact obtained by the main author and co-
author. Since 2015, the Government of Indonesia has awarded a number of awards to Indonesian
researchers who have the greatest impact value. Assessment of the impact value of researchers
in Indonesia uses the Sinta Index version 1 (SI-1) which is based on the researcher's H-index
value in Scopus, GS, and WoS. Problems arise when a researcher with most of his papers as a
co-author gets an award, while another researcher who has a position as the main author does
not get the award, even though the number of papers and the number of citations obtained are
relatively similar. In 2020, we found that Sinta Index was upgraded, namely Sinta Index version
2 (SI-2). There are some differences between versions 1 and 2. This paper will propose a
mechanism for calculating the impact of researchers using the weighting of the investigator's
position based on the percent-contribution-indicated (PCI) method. The data source used was
the Scopus database. To get and classified the source data, we developed a tool using API. For
the rank of the researcher, we used data from the Sinta Index website. Collection software design
created using PHP and Mysql. From the research results, it was found that the correlation test by
Pearson's Method of the H-index values of APW and Scopus is 0,44; APW vs GS (0,39) and GS
vs Scopus is 0.95. This means that APW method has a weak correlation with the H-index values
of GS and Scopus. APW is independent of the two h-index calculations.

1. Introduction

The number of citations and the number of papers was combines as H-index [1]. H-index is an index to
figure the profile of the authors. Institutions use the H-index to rank the authors or researcher staff. H-
index is a well-known index that is used by the database indexers such as Clarivate Analytics, Scopus,
and Google Scholar.
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From the literature, we found some weaknesses of the H-index, including 1) the productive and
perfectionist researcher were not accommodated by the H-index [2], 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 [2][3][4][5]. Many H-index improvement proposals have
been made. This includes the proposal of Egghe in 2006, which accommodates the impact value of
perfectionist researchers [6]. Bi Hui in 2007 proposed the impact evaluation of researchers based on the
year of publication of papers [7]. A new method was proposed by Abramo in 2014 to measure the impact
of researchers with a practical economic interpretation called the MNCS and FSS methods [8].

New indicators to measure the impact of researchers were 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 [9]. Glatzel, in 2016, stated that it is important to consider some methods and
models to accommodate the needs [10].

Indonesia is a developing country that used the H-index to measure the impact of the Indonesian
Researchers. The Indonesian Ministry of Research and Higher Education (Kemenristekdikti) has created
a tool called Sinta-score to measure the impact of researchers based on the H-index. They ranked
Indonesian researchers based on the Sinta-index (S-score) algorithm [11].

Sinta index used two database sources i.e., Google Scholar, Web of Science (Clarivate Analytics)
and Scopus. Google Scholar and Scopus have a strong correlation, in which the H-index of authors in
Google Scholar are in average 2.45 times of their H-index in Scopus [12]. Martin, in 2018 stated that
there had been no recent evidence of differences between Google Scholar, Scopus, and Clarivate
Analytics [13].

1.1. Sinta Index Method

In 2017, the Indonesian Government released a researcher performance indicator named Sinta index
[14]. The Sinta Index calculation method version 2.0 is used to measure the impact of Indonesian
researchers. Data sources are from the H-index calculation from two sources, i.e., Google Scholar and
Scopus.

The following is the Sinta Index algorithm version 1 [11]:

Sinta Index v.1=((A*40)+ (B *15)+(C*1)C+ (D *4)+ (E *4) + (F * 16)) / Divisor @)

A: Number of article documents in Scopus D: Number of citations on GS
B: Number of non-article documents in Scopus E: H-index value on Google Scholar
C: Number of citations on Google Scholar F: H-index value in Scopus

Divisor: 102 (Current divisor value used), 31 January 2017

Sinta index was used to measure the author level of Indonesian Researchers and journal level. To
measure the impact of author, sinta index (SI) uses a combination of the H-index values of Google
Scholar, Scopus, the number of paper in the Scopus and Google Scholar were weighted for each
parameter to produce the value of Sinta Score or Sinta Index version 1 (SI-1) [11].

The problem was found on the difference in the measurement of index value between SI-1, Sinta
Index version 2 (SI-2), and H-index of the Indonesian Authors. Several Indonesian authors have a higher
H-index value in Google Scholar and Scopus, but when we measured with the (SI-1) and vice versa.
The SI-1 does not take into account various publications and practices of joint writing in different fields
[15]. In 2020, we saw that SI-2 released by Indonesia Ministry of Research and Technology. In website
of the SI-2, we cannot find the SI-2 time released. The SI-2 algorithm little bit difference than the SI-1
algorithm.

Sinta Index version 2 (SI-2) assigns several different weights to each paper according to the level of
journal quartile. Journals with quartile level 1 and 2 are given a weight of 40, quartile 3 35 and quartile
4 30. While the number of citations is given the following weights: citations from Scopus 4 indexed
journals and citations from google indexed journals 0.5. Then the national journals are given weight
according to the journal level from SI. ST makes a ranking of journals i.e. Journals S1 through S6. Journal
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weighting S1 and S2: 25, journal S3 and S4: 20 and journals S5 and S6: 15. Table 1. illustrates SI-2
algorithm. For example, an author has 1 paper in Q2 journal, two papers in Q3 journals and etc.

Table 1. Sinta index version 2 algorithm [16]

Score
Category Weight Value (Weight *
Value)
Paper in Journal Scopus indexed, Q1 40,0 0 0
Publlka§1 Scopus Q2Paper in Journal 40,0 1 40
Scopus indexed,
Publikasi Scopus Q3 35,0 2 70
Paper in Journal Scopus indexed, Q4 30,0 0 0
Paper. in Journal Scopus indexed, non 30,0 1 30
quartile
Paper in Scopus Non Jurnal
(Conferences, Books) 15,0 10 130
Number of citations in Scopus 4,0 15 60
Number of citations in GS 0,5 337722/ 186
Papers in S1 accredited Journal 25,0 0 0
Papers in S2 accredited Journal 25,0 0 0
Papers in S3 accredited Journal 20,0 0 0
Papers in S4 accredited Journal 20,0 0 0
Papers in S5 accredited Journal 15,0 0 0
Papers in S6 accredited Journal 15,0 0 0
Total Sinta Score V2 Overall 536

The assumption of the S-2 algorithm multiplies the number of papers with journal weight i.e. 40 for
journal in quartiles 1 and 2, etc. The assumption was used to adopt some of the policies of Indonesia
Ministry of Education and Culture for the academic promotion of Indonesian lectures (Tim PAK). In
2018, we have identified that a small number of Indonesian researchers conducted some activity of
“citation circles” to increase their H-index values [17]. “citation circle” is an activity in which someone
cites the work of his friends, and will get a citation for the same way [18]. This is a part of the “black
hat” technique. The technique is not accepted or illegal for academics. Cartels/citation circle can be
defined as follows:

a. 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 [19].
b. The activity of an author cite his/her friend's papers, and at the same time, these friends also cite the

author's papers [18].

In order to prevent the activity of “creating citation circle”, we recommend the weighting mechanism
for author position in their number of citations of their papers. The citation data is weighted before it is
calculated by the H-index method. In this work, we propose a weighting mechanism of author position
in a paper based on Percent-contribution-indicated (PCI) method. To show comparison of the proposed
algorithm, we compare rank of top authors in SI (without weighted in author position) and rank of the
top authors after weighted. The weighting position of authors in a paper is important to prevent
"cartels/citation circle".

There are four sections in this paper. The first section describes the background and purpose of
weighting mechanism of author position and previous research. The second section describes the
methodology used. The third section describes the results and discussion. And finally, the conclusion is
presented in the fourth section.
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2. Method

2.1. Weighting mechanism using SDC, EQ, FLAE and PCI methods

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-contribution-indicated (PCI) [20]. The methods

are as follows:

a. Sequence-determine-credit (SDC), the weighting method is based on the model for the first author
to get half of the maximum credit.

b. Equal Contribution (EC), weighting is calculated the same for all authors with a minimum score of
5%. The author's order corresponds to the alphabet.

c. First-last-author-emphasis (FLAE), the first author receives the full credit. The second author gets
half of the maximum credit, and the rest of authors receive the maximum credit divided by the
number of authors minus two.

d. Percent-contribution-indicated (PCI), the credit distribution mechanism uses a combination of FLAE
and EDC. The first author is given 60% of the maximum credit. The second author receives 20% of
the maximum credit. The third author gets 10%, while the fourth and fifth author receive each 5% of
the maximum credit.

This weighting mechanism is proposed to give an appreciation to the first author and the
corresponding authors. The proposed method combination of the PCI and EC methods. Accommodates
the policies of the Indonesian Government in granting credits for scientific publications (Tim PAK
Dikti) and combine with the PCI method.

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 % (N
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.

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, EC methods and accommodate regulation of Tim PAK from
government as author position weighting (APW) method.
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Figure 1. Distribution of H-index values based on sinta index rank.
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The data source was obtained from Scopus using API Scopus. Design of the application to crawl and
classify the author position by PHP and database backend using MySQL. Comparison of result of the
APW method we used H-index Scopus, H-index GS and ranking of the top 26 Indonesian authors in
Sinta Index website. We collected papers of the 26 top Indonesian authors of SI version. Data got at
August 2020.

3. Result and Discussion

After we investigate data of the top authors in Sinta index, we can illustrate in figure 1 and 2. Figure 1.
shows the rank of authors based on the Sinta Index Rank. And Figure 2. shows rank of authors based on
the APW proposed method.
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Figure 2. Distribution of H-index values based on H-index Scopus (APW)

In the figure 2. we can look that rank of author "JVD" went down from third to the rank of 25™. This
ranking of the author was down because his/her position on the greatest number of papers are not as a
main author. Furthermore, the most of papers have more than 200 authors in a paper, accordingly in the
proposed method that the number of citations just only have half weighting and divided by all authors
except the main author. We can use APW proposed method to measure author-level based on H-index,
with an in-depth look at weighting authors' positions.

Figure 3. (a) and (b) shows weak correlation of H-index Scopus based on APW vs H-index Scopus
and Google Scholar. the figures illustrate that H-index APW method, is slightly different view with
others H-index Scopus and GS. Figure 3. (c) shows strong correlation of H-index Scopus and Google
Scholar. The correlation is strong because data on the database of Scopus and Google Scholar are
similar. However, GS has much more data than Scopus.
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Figure 3.(a). correlation of H-index value of APW and GS, 3.(b). H-index values of APW and Scopus
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Figure 3.c. correlation of H-index of GS and Scopus

4. Conclusion

This work is a research in progress. The method was proposed to evaluate rank of authors based on
position authors. The number of citations was filtered by the combination of PCI and EC. Result of
correlation test by Pearson's Method of the H-index values of APW and Scopus is 0,44; APW vs GS
(0,39) and and GS vs Scopus is 0.95. This mean that APW method has weak correlation with the H-
index values of GS and Scopus. APW is independent of the two h-index calculations. The initial
investigation shows that the APW method can be used to identify authors that is just a "piggyback",
which have a higher ranking, high value of H-index Scopus and GS, but in fact, he/she does not have
papers as a main author. In the future, it is planned to test the model by more Indonesian researchers
data will be conducted.
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