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Zentralblatt

jfaumais in 1anguages other than English, or with specific
061, The seientific quality of journals is always evohing;
a change in the FevIewIng process, for example, can lead
to an improvement of a journal. Thus any grading should
retain the possibility of Updating and evélition; the grad-
ing proposed here is presented as our best attempt at as-
§essIng the current Situation,
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Time Lag in Mathematical References

Thierry Bouche (Université de Grenoble, Saint-Martin d’Héres, France), Olaf Teschke (FIZ Karlsruhe, Berlin,
Germamy) and Krzy$ Wojciechowskii (University of Warsaw, Poland)

Results in mathematics do not just hold forever - we are
also conscious of therm for a long time. The Pythagorean
Theorem still taught in schools may be an exireme ex-
ample but alse, i our specific resedreh fields, specialists
are usually aware of long-lasting conjectures which have
influenced centuries of Fesearch or séemingly dead areas
revived when looked upon by a new genération from a
different angle. o _

Unfor , this very fascinating attribute of math-
ermatical research has turded out to be a handicap in the
scientometric age. When measures like impact factors
came into use in the second half of the 20th century, they
were initially limited to very recent data for very practicdl
reasons; crifical masses of references were generally not
yet available or manageable for longer periods of time.
As an effect, the tion of the wsual impact facior
i§ restricted o two years ﬁsefﬂe extensions 4o to the limit
of at most five years%. But what is lost? This leads to the
natural question of the time lag for mathemalics refer-
8nees, 1.8, the average difference of the publication year
of the citing and the cited articls, _

Surprisinghy, this is not a question that is easy to an:
swer. 1r an earlier isstie, Rui Lega Fernandes' gave a good
illustration in the example of the evaluation of the 1ST:
Table 5 on p. 16 shows that beth the aggfegate Gited and
citing half-life in mathematics is longer than ten years
on the sample of mathematics reflected in the 1St data.
The recent progress of digital libraries over the last two
decades contributes hithefto unavailable data to the pool
and allows at least some glimpses into how mathematical
information is alive through the decades,

Here, we start from two data sets which became onl
feeenﬂY available: references extracted during the devel-
opment of the European Digital Mathematics Library
(EuDML)22 and the set of references currenily stored
and identified in the ZbMATH database.

Both sets are not ad hoc comparable: EuDML rep-
resents, with about 200,000 entries, a fraction of the lit-
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erature now available in the public domain. For 44,817
articles (greater than 20%), references are now extract:
ed from the digital full text but the data comes with the
natural inaccuracies of automatic processing, Naturally,
most of the cited articles are ot contained 11 EUDM
itself. On the other hand, the (about) 166,305 articles
with references in ZBMATH are a considerably smaller
fraction of the total, greater than 3.2 million, ifems (just

reater than 5%) but come along with the advantage of

ping mostly matched against the database, hence pro-
viding more accurate information,

However, there are also striking similarities: for both
data sets, there are virtually ro citing articles before 1890
and only very scarce cited articles before 1850. There is
no surprise here. By now, references must obey at least
rudimentary patterhs_(authoy, title, source, publication
year) to be detected. This only came along with the ap-

earance of scientific journals in larger numbess. (Note
hat the_volumes of Euclid's Elemeniss are rarely cited
with their precise publication years),

Hence, when | gﬂeﬂng sparse daa, we have a 120x140
years citation matrix, With zeroes below the obvious di-
agenal. (Actuallly, this is ot so_obvious in the case of
Z6MATH data: contrary to EUuDML, there are several
cases of negative time lag, which comes from the fact that
“submittedito appear*-articies in the references were
identified in their final version in the zbMATH database,
with a possibly delayed publication year. But this per
tains to less than 0.1% of the references.) For easier rep-
fesentation, these data were grouped by decade of the
citing articles; the typical picture can be Seen below.

Publication years

of references of
EuDML articles
Eub_hshed 2600-2008;
ypically, the fRuf-

berts edag be apprexi:
fmated by a pewer
law di&&rym%@n,

EMS Newsletter December 2012


http://eudml.org

Zentralblatt

The following table shows both the average time lag
and the median for EuDML and zBMATH teferances
for the decades since 1890.

EuDML [zBMATH| EuDML |zBMATH
avg avg | median | median \

890-1899 * 88 x 8
1900-1909 % 07 % 7
910-1919 * 0.07 * 7
1920-1929 * 3.07 * 10
1930-1939 % 113 % 8 6
940-1949 | 1639 5.74 2 2 4

N

=1 LU.3 =3 Lapen | 4 . ade Lo

0-1979 | 10. {080 7 8 s e RS
]92&{888 ]'?'Z 8 ; g%g ]91 ig Average reference time lag per year in ZbMATH data.
000-2009 | 1741 | 1464 17 i1
Average and median time lag in mathematical reference per decade. secondly, the zbMATH scope includes relaively more

*No figures derived from EugBML because only scarce data availabie.

One observation is a larger difference between 1EMDNMIL
and zbMATH data befofe 1930 and after 2000. Tiie efifeat
in the early decades is simply due to the fact that EuDML
has very few articles with references in this period. Fur-
thermoke, the section of EuDML articles after 2000 is
?uite different from the earlier corpus because there are
ewef seurees which provide articlas that recent.

When we exclude this, maybe the most striking obser-
vation is that both data sets show very similar patterns,
with the main influences seeming nof to be related to
developrients in mathematics but just to the twe World
Wars! The two logal maxima in the *20s and *40s in the
more comprehensive zoMATH data seem to be directly
linked to the fact that there afe many references bridg-
ing the war gaps, Consequently, the time lag is reduced
in the follewing decades, Feaching a minimum 1A the *70s,
Interesingly ehough, the fime lag staris fewmq again
afigr then, with no tdication thal the fasier availability
of information of the aeeeiefauaﬂ of acadepnic agtivities
in the lagt decades ha aﬁyﬁ ance 1n stoppin hgpf 6:
858 (oR {h eeeﬂtaﬁw 6 8ARARGed aceess] ﬂiy 0 @i sf
?meleg tRFOuUgR digi gl |iBraries may actually have t
86t of an 1ﬁefease? the eﬁgﬂeﬂs With larger time %gg
The mest lik e ly 8xp aﬁauaa of the ﬁllﬁiPﬂuPﬁ in the 708

uat thabt 6Fe Wefe simply “not enough older ﬁéﬂ@fﬁ
? 8 Gited uete artime - a e @{I at i§
issolv ﬂg 1t s §t unelear W gfawt

QQISF aﬂm ay 6oms 16.an 8 #
t a% Ygz ull 8 @5“8 ﬁa%ﬁﬁ
threg e Ht ayw 6 expected that ¢

gap came miil
avsfage tlme ag §£a 15@5 eyaﬂ years.

Another guestion periains to the small but visible dif-
ferences in time lag for EuDML and zBMATH data for
Fecent deead@s whefe both services have a comparable
magnitude of dafa and one would expect coRvergence.
The higher time iﬁg (by about 1.5 years over the last twio
decades) in EUDML seems to be influenced by two ef-
fects:furstly 26BMATH identifies more recent réferences
which appear initially without a publication year and,

ENiSM$e welestert &e crruben0h 12

articles Trom areas like mathematical physics (MSC 70-
86) or mathematics related to compu er seieﬁee (Msﬁ
68), where the time iag in citations i §1%ﬂ

than 1n the areas predominant 1o EuDML ameles On
the other hand, the open access nature of EuDML ar-
ticles seems to have no tnflugnce on time lag right Row,
which 1 not too surprising if we take iato account that
the average citation still goes back to the times when dig-
ital libraries had just begun.

Without doubt, these are just first estimates - there
will be more data available soon and many Guestions
(e.g. normalisations with respect to publication ewth
OF citing behaviour, differences according to M
a8, SOUFGes, etc.) are just at the beginning. Just one miﬂg
se@RS {0 be certain - things just Start 10 be interesting
when going more than 10 years back - a period of time
which 1s usually omitted.
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