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Abstract

This paper describes the bibliometric charactesstif 1,319 articles published in the journal
MATCH Communications in Mathematical and in Comp@kemistry in the period 1995-
2014. These articles have been analysed using fdata the Web of Science Core
Collectiorand demonstrate the contribution of the journal ooly to mathematical and
computer chemistry but also to science more gegeral

1 Introduction

The first edition of the journdlATCH Communications in Mathematical and in Compute
Chemistryappeared in 1975. It was initially namBtATCH Informal Communications in
Mathematical Chemistrychanged tdaMATCH Communications in Mathematical Chemistry
in 1980, and gained its current name in 1997, asrdeed in detail by Gutman in a history of
the journal that was published in 2005 [1]. Whtls¢ name may have changed during its
forty years, the aim has remained constant in sgeti bridge the gap between mathematics
and chemistry, with the journal's webpage statihgttit “publishes papers of original
research as well as reviews on chemically importaathematical results and non-routine

applications of mathematical techniques to chemmalblems. A paper acceptable for
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publication must contain non-trivial mathematics aammunicate non-routine computer-
based procedures AND have a clear connection tmiskry”.

This brief paper seeks to provide a bibliometriofiee of the journal (which will
subsequently be referred to simplyMATCH), where bibliometrics is the name given to a
body of techniques for the quantitative analysis gkt of publications that are characterised
by bibliographic features such as authors, plaégsublication or citations. In the present
context, the set of publications is the articlest thave appeared MATCH and that have
been indexed in the Thomson-Reut#eb of Science Core Collectialatabase (hereafter
WoS. Coverage oMATCHin WoScommenced with volume 32 in 1995 and searcheiseof t
database in January 2016 showed a total of 1,3%3wotions to the journal up to and
including volume 72 in 2014. The discussion tratofvs is based on the 1,319 articles,
conference papers and reviews (which will jointey ieferred to as articles in the following)

that remained after the removal of editorial mateorrections, biographical notet.

2 Publication data

Contributions toMATCH have increased markedly over the 20 years coresideere, as
illustrated in Figure 1 and reflecting the growiimderest in the subject. The substantial
increase between 2000-04 and 2005-09 arises frenmttoduction of multi-issue volumes
from volume 53 in 2005 onwards, whereas each volbatk previously consisted of just a
single issue.

These 1,319 articles are the work of 1,292 diffeauthors. As would be expected,
there is a highly skewed distribution with no Iéisan 791 of the authors having contributed
just once but with others making very substantmadtdbutions to the journal. The ten most
productive authors are I. Gutman (115 articles)ZBou (45), M. V. Diudea (44), X. L. Li
(40), S. Fujita (34), A. R. Ashrafi and A. Iranmahgboth 33), B. Liu and H. Deng (both29)
and D. Vukéevi¢ (24): after taking account of joint publicatiotisese ten authors alone have
provided 29.1% of the articles, and several of tHiggare in a recent network analysis of
scientific collaborations based on publication8ATCH|[2].

The distribution for the 66 distinct nations ofgin is comparably skewed with the
People’s Republic of China (PRC) contributing so#6& articles. This is then followed by
Iran (145), Serbia (117), Germany (97), Slovenk) (8/SA (82), Romania (64), Croatia (57),
Japan (41) and Italy (32). The dominant positibthe PRC is a recent one, with only 35 of
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its 465 articles appearing in the first ten yedi896-2004) considered here. Its increasing
prominence is reflected in five of the ten mosteurtive institutions coming from the PRC,
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Figure1l. Numbers of articles publishedMATCH over the period 1995-2014.

viz the universities of South China Normal, Nankaintizou, Hunan Normal and Xiamen.
The other five most-productive institutions are timiversities of Kragujevac (Serbia), Babes
Bolyai (Romania), Kashan and Tarbiat Modares (lath), and Ljubljana (Slovenia).

While the increasing volume of research from tiRCPhas been noted in many
disciplines [3, 4], the other countries that hawedm substantial contributions MATCH are
quite different from those in journals that focusaiher aspects of computational chemistry.
For example the most productive countries for teeigd 1995-2014 for thdournal of
Computational Chemistrgre USA, PRC, Germany, Spain, Japan, France, tdl, Canada
and Switzerland; and those for theurnal of Chemical Information and Modelilage USA,
Germany, UK, PRC, ltaly, France, Japan, Spain,ardid Switzerland. The very different
behaviour observed falATCH appears to arise from the significant contribugida the
journal that have been made by individual groups., ¢he Serbian contribution arises from
the work of Gutman at Kragujevac, and the Iraniae @rom the work of Iranmanesh at
Tarbiat Modares and of Ashrafi at Kashan, respebtiv A strong individual contribution is
also evident in the 1,934 articles published in5t9004 in theJournal of Mathematical
Chemistry which is probably closest in subject focusMATCH The order here is PRC,
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USA, Spain, Turkey, Canada, UK, Poland, Greeceialmehd Hungary, with much of the
prominence of Spain arising from the work of thed®a group under Carbé-Dorca.
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Figure 2. Word-clouds based on title words extracted fratitlas published
inMATCH over the periods (a) 1995-2004; (b) 2005-2014.
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The content of the 1,31MATCH articles is summarised in the two word-clouds
(produced using Wordle at http://www.wordle.netipwn in Figure 2, where the size of each
word is proportional to its frequency of occurremgthin the titles (after the removal of stop-
words and the conflation of obvious word variaets,., “bond” and “bonds”, to the singular
form). Figure 2(a) covers the 268 articles pulgiin 1995-2004 and Figure 2(b) the 1051
published in 2005-2014. The prominent words hewast obviously “graph” and “index” but
also words such as “polynomial”, “topological” atMWiener”, are well represented for both
time periods and will come as no surprise to reguimders of the journal. There are
differences however; for example, the greater pn@mce of “benzenoid” and “enumeration”
in 2(a) and the appearance of biological terms sash‘DNA” and “protein” in 2(b)

illustrating the growth of bioinformatics over tlest decade

3 Citation data

To date (early February 2016), the 1,38 TCH articles have attracted a total of 10,779
citations, this figure including self-citations €, citations by authors to their previous
publications). The citations have come from 3,&fthg articles, with a mean of 8.17
citations per article and amindex value of 37. The growth in citations isudtrated in
Figure 3, and the ten most cited articles aredigtethe Appendix, where it will be seen that
they cover a wide range of topics, including nanastires, molecular descriptors and graph
theoryinter alia. The reader should note that these citationgaied counts, and there is
hence an obvious bias toward the older articlesesthey have had a longer period in which
to accrue citations.

The most cited article in the journal is that byabid Shi. Although not categorized as
such byWo§ this is a review and contributions of this type aften more extensively cited
than individual research articles. Not only has tlontribution been widely cited but it has
attracted these citations from a range of differemirces. Of these, 25 are journal self-
citations, i.e., citations from articles that happeared iIMATCH itself, but there are also 24
from Applied Mathematics and Computatjoh from Ars Combinatoria5 from PLoS ONE
and the remainder from ten other, mainly matherabjturnals. An analogous picture arises
if one considers the entire set of citationsMATCH articles. In all, the 10,779 citations

came from 637 different journals, with 883 of thbaing journal self-citations. Of the rest,
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Figure 3. Numbers of citations to articles publishedMATCH over the period 1995-2014.

the following eleven journals have contributedeatst 50 citationsiournal of Mathematical
Chemistry (205 citations),Discrete Applied Mathematic§l46), Linear Algebra and its
Applications (128), Ars Combinatoria (93), Journal of Computational and Theoretical
Nanoscience(91), Applied Mathematics and Computatiof80), Optoelectronics and
Advanced Materials Rapid CommunicatidB®), Studia Universitatis Babes Bolyai Chemia
(65), Utilitas Mathematica (59), Croatica Chemica Acta(50) and Digest Journal of
Nanomaterials and Biostructurg$0). These journals are hardly unexpected gibheir
respective subject foci but there are also indigidtitations from sources as disparate as
Water Resources Managemémnihich cites aMATCH article describing a decision support
tool) and a chapter in a monograph entit®&dte Territoriality and European Integration
(which cites &MATCH article on tripartite graphs).

In like vein, one obtains a highly diverse pictwren considering the 11%/oS
subject categories to which these citing articlesomgy: the largest contributors are as
expected (e.g., Chemistry Multidisciplinary, Mattedios Interdisciplinary Applications,
Computer Science Interdisciplinary Applicationsdavlathematics Applied) but then there
are 28 singleton contributions from far less obsi@ubject categories. For example, an
article in thelnternational Journal of Nursing Knowledden the Nursing category) cites a

MATCH article describing families of spectra-based dpsms that can be used to
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discriminate between molecular graphs; and anlartic Bioresource Technologgin the
Agricultural Engineering category) cites MATCH paper on the comparison of DNA
sequences using dinucleotide frequencies of oaecere Examples such as these make clear
that the journal makes intellectual contributiors @nly to mathematical and computer

chemistry but also to the chemical and life scismoere generally.

4 Conclusions

It is clear from the data presented here that thenpl MATCH Communications in
Mathematical and in Computer Chemishrigs grown steadily over the two decades between
1995 and 2014. Its constituent articles have @trhcitations from publications in a large
number of disciplines, thus demonstrating the jalisn widespread impact beyond

mathematical and computer chemistry.
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