Quality & Quantity journal: a bibliometric snapshot
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Abstract

This article analyzes the Quality & Quantity jourrfeom the point of view of some bibliometric
indicators: the Hirschhj and theg-index for journals, the total number of citatiotise h- and theg-
spectrum. Journal time evolution is also studied discussed in detail. As a final point, an intengs
issue about how to objectively evaluate the joupwdularity in the professional world — rather thhe

scientific/academic — is presented and left open.

Keywords: Hirsch index,g-index, citations, Hirsch spectrum, journal auth@sademics, professionals,

bibliometrics, “professionalmetrics”.

1. Introduction

There is no doubt that Quality & Quantity (Q&Q) asprestigious and popular journal in the Quality
engineering and Quality management area. Owinlggmovelty of the contents and their practicalriggé
Q&Q has an enviable diffusion. For the same reaagpeculiarity of Q&Q is to reach a large audience,
consisting not only of academics of different diicies, such as mathematics, statistics and social
sciences, but also Quality practitioners/managéhas, Q&Q can be considered as both a scientific
journal (with academic interdisciplinary vocatioahd a professional journal (with professional and/o
practical vocation), representing a point of contatween these two complementary worlds [Onwegbuzi
et al., 2008]. The subdivision concerning the readé Q&Q can be reasonably extended to its authors
This article analyses Q&Q and investigates howg ithanging over time from the point of view of some
bibliometric indicators. Some of them — i.e. Hirdth index, g-index and total number of citations (C) —
are relatively diffused and others — ire.andg-spectrum — are introduced for the first time toi@nthe

analysis.

2. Bibliometric indicators

There are many ways of monitoring a journal andttmly how it changes over the years, like consideri
the circulation, the reputation/prestige of thet@uhl board or the presence of articles submitbgd
eminent authors [Akkerman et al., 2008]. Howevbese evaluations are often subjective and not very

reliable. For this reason, we base the Q&Q analysia set of objective bibliometric indicators, athiare
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defined in the following subsections. Although mbhetric indicators can show some weak points, most
of the time they seem to be the main way for amadyscientific journals Leydesdorff, 200p Citation
statistics for our analysis are collected using@m®gle Scholar (GS) search engine because ofrdatey
coverage and the easy access through speciallgngesisoftware interfaces (for example Publish or
Perish) [Harzing and van der Wal, 2008].

h-index

Theh-index is a relatively recent bibliometric indicafor evaluating the productivity and diffusion afie
author in terms of publications and citations resipely. h is defined as the number such that, for one
author’s publicationsh publications received at ledsicitations while the other publications received no
more tharh citations [Hirsch, 2005]. The first two columnstbe table in Fig. 1 illustrates the calculation
of h for a fictitious author. In general, the lardethe larger the diffusion and prestige of one auth the
scientific/professional community. Ever since m$roduction,h received much attention and also some
criticism; in any case it has the unquestionablétnoé being simple, synthetic and robust [GIanZ€06;
Franceschini et al., 2007; Franceschini and Mais2669a]. Owing to these characteristics, Braual.et
(2006) proposed using theindex for evaluating and comparing scientific joalsa Precisely, thé of a
journal is the number such that, for the grouprtities published by the journal in a precise tipsgiod
(e.g. one year) articles received at leabtcitations while the others received no more thasitations.
Thus, the way of calculation is the same as that gihrown in Fig. 1, with the only exception that the
articles are related to a journal (in a specifioged and not to an authohn.is generally calculated taking
into account the citations accumulated up to thenerd of the analysis (in our case, July 2009).

citations for each cumulative no.

2
publication rank of citations rank
30 1 30 1)
20 2 50 4
18 3 68 9
h-core 12 4 80 16
9 5 89 25
8 6 97 36 > g-core
8 7 105 49
6 8 111 64
6 9 117 81
5 10 122 100
4 [11 126 121] )
3 12 129 144
2 13 131 169
2 14 133 196
1 15 136 225
1 16 137 256

Fig. 1 — Example of calculation of thér-index and g-index for a (fictitious) author. Publications aresorted in descending
order with respect to the citation number. In thiscaseh=7 since seven publications received at least sewdtations each.
On the other hand,g=11 since the elevemost cited publications received at least fiitations. It can be noticed thath

and g correspond to the size of two particular subsetsfdhe most cited publications k- and g-core).

g-index
A variant ofh is theg-index, defined as the largest numlgrfor which theg most cited publications have

a total of at leagy” citations [Egghe, 2006]. Similarly tg g is based on a comparison between number of
publications and number of citations and correspdndthe size of a particular subset of the mdstci
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publications. The calculation @f is exemplified in the three right columns of tlable in Fig. 1.g — as
well ash — can be used for evaluating and comparing josrralt is more sensitive to highly cited

publications.

Total number of citations

C is the total number of citations so far receisgdhe journal issue(s) published in a specifiaque(e.qg.
in one year). This information is immediately agble from the most diffused search engines (e.g. GS

Web of Science, Scopus) and does not require doylaaon [Harzing and Van der Wal, 2008].

h- and g-spectrum

h-spectrum is defined as the distribution represgntine h-indexes associated to the authors (and
co-authors) of a specific journal, in a specifradi period [Franceschini and Maisano, 2009b; Frameis
and Maisano, 2009c]. The term “spectrum” is origgaafrom the fact that this distribution provides a
image of the journal author population in a permfdinterest. Advantages of this new indicator are

discussed later on. Finallg;spectrum is analogous lespectrum but based gninstead oh.

3. Q&Q bibliometric analysis

h, g and C viewpoint

Fig. 2, and represent the valueshpfj and C for Q&Q and two other diffused journals loé same area —
i.e. Journal of Quality in Maintenance Engineerfd@ME) and Quality Management Journal (QMJ) — in
twenty consecutive years (from 1989 to 2008). b@meple, in the year 1998=-10, meaning that the 10
most cited articles published in Q&Q have receiaeteast 10 citations each.values are slightly larger
thanh values, but they look rather correlated. Also, @hpattern is similar to those bfandg. In the year
1990, we can observe a peak in the Q&Q indicateatles due to the presence of a relatively large
number of highly cited publications. However, iratar values show apparently random fluctuationsifro
1989 to 2003. Profiles of QMJ and JQME are not detepsince these journals appeared for the finse ti
after 1993 and 1995.
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Fig. 2 — Values ofh, g and C for Q&Q, Journal of Quality in Maintenance Engineering (JQME) and Quality
Management Journal (QMJ), in twenty consecutive yaa (from 1989 to 2008). Indicators are calculatedaking into
account the citations accumulated up to the momentdf the analysis (July 2009).

It must be point out that citation accumulationook article requires a certain amount of time tcobse
stable. According to some authors, about five ydarsjournals in the management/engineering field
[Amin and Mabe, 2000]. This “physiological” behawuras well represented in Fig. 2 and applies totmos

of the journals: in the last years (from 2004 tdd&0h, g and C values tend to decrease and are
significantly smaller than in the previous years.

h- and g-spectrum viewpoint

Fig. 3 shows thé&- and theg-spectrum of Q&Q with respect to the year 2008. mhmber (N) of authors

considered in the analysis is 84 and correspondsetmumber of authors that published one (ore nore
paper on Q&Q during 2008.
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Fig. 3 —h- and g-spectrum related to Q&Q, in the year 2008. The atfiors’ h and g-index average valuesif and g), the
corresponding standard deviations (sand ) and the number of authors (N) are reported.

At a first glance, this distribution is right-skesvgvith an approximately decreasing characteristidile.
Analysing the distributions in more detail, it daa noticed that thb-index averagel{) and the standard

deviation (§) are not very different, and, ss slightly larger thanh. The same can be said for the

spectrum. On the basis of this behaviour, whichl$® confirmed by the additionapectra contained in

Fig. 4 and Fig. 5, it seems quite appropriate usingnd § as a synthetic indicators to quickly evaluate

and compare different spectha.andg-spectrum may have many different practical utilaas, such as:

» providing a “snapshot” of the author populationac$pecific journal, representing a reference foeot
(potential) authors. For example, assuming thatoseqtial) author with=2 compares himself with the
Q&Q authors in 2008, he will fall on the 4%ercentile of the corresponditgspectrum, or another
author withh=1 will fall on the 28' percentile. Of course, the same goesyfspectrum. In short- and
g-spectrum can be interpreted as a kind of “idertt#tyd” for scientific/professional journals.

* helping a journal’s editorial board to periodicathonitor the effect of the article selection poleyd to
observe the practical effects from the point ofwi the population of the journal authors. In thénse,
h- and g-spectrum may be interpreted as signals of editstimtegy. For example, ifi increases
significantly from one year to the next, it probabheans that — among authors — the portion of
academics tends to increase with respect to thepaf Quality professionals/managers.

» providing a rough indication on the bibliometricsgmning of a journal on the scientific/professabn
community.

h- and g-spectrum can be reliable tools for evaluating @ral at the very moment of the publication,

despite the fact that they are based on the puiginsscitations accumulated before the publicattsalf.

There are empirical proofs of the fact that thatmns received by a new article are generally isterst

with the citations received by previous articlestltd same author, that is to say the&hor’s reputation

[Castillo et al., 2007]. Being the number of authger journal quite large (typically more than @D-7

authors per year), it is reasonable to assumehbatuthors’ reputation will be generally respected
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The second part of our study with andg-spectra is aimed at finding how the Q&Q profileanes over
time. To this purpose, the construction of theand g-spectrum is extended to the period of five
consecutive years (from 2004 to 2008). Fig. 4 aigdF-report the resulting spectra.
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Fig. 4 —h-spectra for Q&Q in five consecutive years (from 204 to 2008). Each chart reports the authorsh-index
average value f ), the corresponding standard deviation (§ and the number of authors (N).

g-spectrum of Q&Q in 2004 g-spectrum of Q&Q in 2005 g-spectrum of Q&Q in 2006
25% — 25% — 25% —
g=8.9 g=8.0 g=5.9
20% | Sg=8.1 20% | $;=9.7| 20% | S,=6.2
N=77 N=80 N=84
15% 15% + 15%
10% 10% + 10% A
N E }W—HT ’ﬂ N H N <‘ h
oo DRl s 0 W s o A s 2 e o e v
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
g-spectrum of Q&Q in 2007 g-spectrum of Q&Q in 2008
25% — 25% —
g=6.8 g=88
20% | S,=8.7 20% | s,=10.9
N=87 N=84
15% 15% +

10% - 10% A
" Ll .o .. o Lhs. . ...
0 5 0

10 15 20 25 30 35 40 45 5 10 15 20 25 30 35 40 45

Fig. 5 —g-spectra for Q&Q in five consecutive years (from 204 to 2008). For each spectrumg, g and N values are
reported.

The shape of distributions is relatively steadyrave five examined years (see Fig. 4 and FigT@)o

possible reasons of this general relative stalubty be:

« authors of a particular journal tend to be “atteactto it over the years;

« the editorial board policy tends to be consistesmtrdime.
Fig. 6 shows thér and § values for Q&Q and thé& for two other diffused Quality journals (JQME and
QMJ).
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Fig. 6 — Representation of theh values related to Q&Q, JQME, QMJ and g value related to Q&Q in five consecutive
years (from 2004 to 2008).

In 2006 we can observe a little reduction in thevalue related to Q&Q. However, in the next tworgeia

returns to be larger. This behaviour is amplifigdtee g indicator.

Since, there can be small variations from one jy@#ne next, we noticed that the characteristipshaf a

journal’sh- andg-spectrum becomes more and more consolidated byasing the reference time period.

This aspect is shown in Fig. 7, reporting th@ndg-spectra of Q&Q for three different periods of nefst

(one year, three years and five years, respecjively
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Fig. 7 —h- and g-spectrum for Q&Q, considering three different refaence time periods (respectively, one year, three
years and five years). For each spectrumh - g, s, - g and N values are reported. It can be seen that tHarger the time
period, the more consolidated the journal’sh- and g-spectrum.



3. An open issue for the future

The choice oh- andg-spectra has some advantades. as well ag — is objective, synthetic, robust and
easy to calculate using data that are availabla frablic databases. These indicators, which aredbas
citation statistics, were originally devised forayating authors from the academic world. On theeot
hand, it must be noticed that — in the professi@mal industrial world — the tendency to publish and
other publications is smaller. In other words, éxém: “diffusion equals citations” is not so wéunded
as in the academic world. For this reason, it wdadca good thing to complement tireandg-spectrum
with other indicators, which make it possible t@lkenate the position and the popularity of one autho
the industrial and professional world as well: adkof p-spectrum, bein@ an indicator for evaluating the
reputation of an author in the professional wordwever, finding an indicatopj that is robust, synthetic
and easy to calculate — likeandg — is an open issue. For example, it could be rélaiehe number of
companies in which one professional worked, theeturposition, the level of popularity among other
professionals, etc.

In conclusion, our opinion is that bibliometric iodtors have to be integrated with a new generation

“professionalmetric” indicators in order to bettéraracterize the impact of journals.
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