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Abstract—In this paper, the consideration of the problem of the competitiveness of scientific research as an
independent scientific line in the context of the science of science, whose main methodological instruments
could be the adapted economic concepts of competitiveness and clusters, as well as mathematical models of
competitive interactions (including models described in the terms and equations of population dynamics) and
the methods of scientometric analysis, is proposed. It is shown that solution of the problem of increasing the
competitiveness of post-Soviet scientific research falls within the domains of information communication. In
addition, the role of the international movement for public access to scientific knowledge in increasing the com-

petitiveness of scientific research is considered.
DOI: 10.3103/S0147688207060019

Despite that fact that governments bear the respon-
sibility for the level of scientific research and almost
entirely finance fundamental research in their coun-
tries, well developed and interconnected global markets
of scientific research, mental labor (researchers), large
research infrastructures, scientific periodicals, and
training programs for scientists exist. Since competi-
tiveness also exists, the notion of the competitiveness of
the particular objects and agents that compete in these
scientific markets can be introduced. For indices of
their competitiveness, we can take various ratings
(competitiveness indices) represented by publication
and patent activity, citation frequency, the impact fac-
tors of journals, etc.

The competitiveness of fields and lines of scientific
research, which are closely connected with the dynam-
ics of scientific frontiers and clusters of publications,
should be distinguished from the competitiveness of
particular studies represented by the citation frequency
of corresponding publications. For example, the high
competitiveness of medicobiologic investigations as a
whole, as well as of studies in the field of nanosciences
and information communication technologies is evi-
dent today all over the world. This is represented by a
rapid growth in the number of papers and, conse-
quently, of the journals of these types as well, and their
frequent citation; i.e., these fields and lines of investiga-
tions are characterized by rapidly developing scientific
frontiers and clusters of publications. At the same time,
other fields and lines of investigations, in which no sci-
entific breakthroughs take place for long periods, come
into the stage of “satiation” in accordance with the log-
arithmic model of growth and later also enter into the
stage of “dying,” in accordance with the economic con-
cept of a life cycle. Short life cycles of scientific
research are typical for marginal and deadlocked fields
and lines. We take the term marginal to mean fields and

lines of investigations that are conducted apart from the
context of the worldwide tendencies for developing
these fields, and without regard for accumulated scien-
tific knowledge, although in some cases such investiga-
tions can involve scientific breakthroughs and discover-
ies, especially if they are made by extraordinary
researchers.

Naturally, the continuous processes of knowledge
specialization and differentiation also bring about pro-
cesses of their synthesis, or interdisciplinary knowl-
edge. It is well known that scientific breakthroughs and
discoveries take place, mainly, at the boundaries of sci-
ence. Examples of such interdisciplinary knowledge
are synergetics, nanosciences, ecology, etc.

Quantitatively, each field and line of scientific
research is described by its cluster of publications, in
which a kernel (works that laid the foundation for this
cluster) and the subsequent most frequently cited works
can be specified. The more extensive a cluster of publi-
cations is, the more developed and competitive is a
given field or line of investigation. This competitive-
ness is represented by better opportunities to obtain
additional financial support and researchers from other
(less competitive) fields and lines of investigations, as
well as attracting university graduates that are just
beginning their scientific research.

It is reasonable that the problem of competitiveness
of scientific research can itself be a particular line of
scientific investigation in the context of the science of
science. For its basic methodological instruments, the
adapted economic concepts of competitiveness and
clusters [1, 2]; the mathematical models of competitive
interactions, including models described in the terms
and equations of population dynamics [3, 4]; and the
methods of scientometric analysis [5, 6] can be used.
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In studies of the competitiveness of any subject, pro-
cess, or system, it should be kept in mind that these
operate with the simultaneous processes of both com-
petitiveness and cooperation; here, if the first process is
intensified, the second one is intensified as well. For
example, in economics, we understand the well-studied
processes of amalgamation and incorporation of com-
petitive firms and companies in the market. As a
response to defiance of globalization and competitive-
ness from the USA and Japan, Europe is following the
path of constructing the European Research Area. Pre-
dicting a future of European international scientific
cooperation, experts of the Eurocommission have rec-
ommended this path to the countries of Latin America,
Maghreb, Mashrek, Subsaharian Africa, and the Com-
munity of Independent States in the context of the expe-
rience of Sixth Framework Program of the European
Community for Research Technology Development
and Demonstration Activities (FP6) [7]. We destroyed
the powerful scientific area early in the 1990s and now
make no efforts to reconstruct it by applying other prin-
ciples; in doing so, we undermine the competitiveness
of post-Soviet scientific research as a whole. In this
connection, note that the charitable activity of an inter-
national scientific foundation, the Soros Foundation, in
the 1990s in the post-Soviet scientific area was a boon
for particular scientists and increased their competitive-
ness, but, actually, was aimed at undermining the com-
petitiveness of the whole of post-Soviet science.

When discussing the subject of competitive scien-
tific research, it is necessary to identify it somehow. We
take the term competitive research to mean research,
whose results are published in internationally recog-
nized scientific journals that are included in the data-
bases of the Institute for Scientific Information of the
USA [8], which determines the indices of the competi-
tiveness (or the rating) of publications, the citation fre-
quency, and journals’ impact factors.

Next it is necessary to organize regular monitoring
of such research. In the mid-1990s, a complete database
on post-Soviet scientific research was generated by the
Soros Foundation, which supported post-Soviet scien-
tists in the context of a program of urgent help (grants
of $500, which were given if publications in journals
having impact factors were available). However, this
database is inaccessible to us. The Sixth European Pro-
gram ended, and we again do not have direct access to
information on the post-Soviet scientific teams that
took part in network consortiums with European part-
ners. Using the capabilities of the CORDIS (Commu-
nity Research and Development Information Service)
online communication platform, we collected a portion
of the information on projects in which Ukrainian and
Russian partners took part during FP4-FP6 in order to
identify scientific frontiers and centers of scientific
superiority [9].

But this was only a small part (no more than 20—
30%) of the Ukrainian and Russian participation in
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projects of the Framework Programs of the European
Community for Research Technological Development
and Demonstration Activities. Recently, FP7 started,
and we may find ourselves in the same situation, with-
out information on those concerned with advanced and
competitive scientific research. Monitoring of such
research could be taken up by official national,
regional, and subject contact points for connections
with the FP7 for post-Soviet countries.

Many post-Soviet investigations have been made in
the context of preparing dissertations. The increase in
their competitiveness was severely retarded by the
absence of the lists of foreign journals in which publi-
cations are made when candidates for academic degrees
defend their dissertations. Finally, in late 2006, on the
web site of the Higher Attestation Commission of Rus-
sia the first list of this kind was presented; however, it
ignored the very nonuniform distribution of journals in
the SCI database of the Institute for Scientific Informa-
tion of the USA by fields and lines of scientific research
and, consequently, also by their impact factors (IFs).
But well before this list appeared, Valentina Markus-
ova, a leading Russian specialist in the work with data-
bases of this institute, noted directly in a Poisk paper (in
a discussion of the disciplinary nonuniformity of inves-
tigations) that in the Journal Citation Report database
of 2005, among 6086 journals (just those included in
the SCI database) 50 journals have an impact factor in
the range from 14.325 to 49.794. Among these 50, only
three journals are unrelated to the field of life sci-
ences[10].

When the creators of the list of the Higher Attesta-
tion Commission (HAC) of Russia “cut off” the list of
journals included in the SCI database at the IF value =6,
then the list includes 1379 journals, of which only 74%,
according to our estimate, are related to life sciences.
This creates unequal conditions for publications in all
other fields of science. But publication of this list of
highly rated journals is of great interest to wide scien-
tific circles, which perform research in the field of nat-
ural, exact, and technical sciences, since with such a list
one can judge the features of competitive investigations
and basic scientific frontiers. In this list, e.g., about 50
journals in the field of cellular medicine and biology
(with the Cell keyword) and about 30 journals, without
regard for oncological journals (with the Oncology and
Oncological keywords), are devoted to cancer investi-
gations (with the Cancer keyword); the same number of
journals are devoted to clinical studies in various fields
of medicine and about 40 journals describe medicoge-
netic investigations. A large number of journals are
related to pharmacology and pharmaceutics (approxi-
mately 15 journals with the Drug keyword only). At the
same time, very few journals are devoted to prophylac-
tic medicine and the scientific foundations of a healthy
life style, but this is just another topic of discussion
related to the policies of transnational corporations and,
consequently, large amounts of money.
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Returning to the initial goal, which was advanced
with the making of the list in question, we present the
basic justified alternatives that are possible upon its cre-
ation. In the ideal case, it is best for any post-Soviet
HAC to make a decision recognizing all papers pub-
lished in the SCI, SSCI, and A&HCI databases of the
Institute for Scientific Information of the USA (lists of
these papers are presented for public access on the web-
site of this institute: http://www.isinet.com) regarding
all candidates of academic degrees. And this will be
justified (in view of the high scientific level of all 9000
journals included in these databases), largely owing to
the double anonymous reviewing of papers by leading
scientists in the corresponding fields [8].

In this case, the necessity of annually correcting this
list is avoided, since the impact factor of journals is a
rather variable index.

And if one follows the path of the Higher Attestation
Commission of Russia and assigns threshold values of
the IF, then this threshold for the SCI database must be
decreased from 6 to the level of the IF values of the
Russian academic journals included in this database; on
the average, these values are 0.5-0.6 [11]. Note that the
SCI database traditionally includes about 100 Russian
and no more than 10 Ukrainian scientific journals.
Analogous threshold values must also be assigned for
the two other databases, in view of their smaller sizes
(the SSCI and A&HCI databases include about 2000
and 1000 journals, respectively) and the range of IF
variations.

But now the problem must consist not in the identi-
fication of journals that were already recognized by the
worldwide scientific community long ago, but in stim-
ulating the publication of post-Soviet scientists in them.
It is known that in developed countries the salary of
academic workers depends on their publication activity
and the quality of publications, which is defined by the
ratings (the IFs) of the corresponding journals. Many of
us know the slogan “Publish or perish” [12]. This path
is also followed by ambitious developing countries
(Turkey, Iran, China, etc.), which have elaborated their
own bonus schemes [8, 13—15]. For example, in Turkey
the bonus for a publication in an internationally recog-
nized journal ranges from $100 to $300 depending on
the journal [13]. Iran, owing to the stimulating publica-
tion policy of its Science, Research, and Technology
Ministry [14, 15], by our estimates, must already have
overtaken Ukraine for the number of SCI publications
(about 3000 such publications in a year), while China
as early as 1995 overtook India (10000—12000 SCI-
publications), which has always had many of its own
English-language journals and good scientific tradi-
tions created by Great Britain [16].

In the mean, Russia produces about 25000 SCI-pub-
lications per year. In this case, by our estimates, half of
these are represented by publications in the journals of
the Russian Academy of Science, which are given for
translating abroad and for which royalties are paid [8].
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If we extend the bonus scheme to the remaining 12500
SCI-publications at a rate of $200 per paper, we obtain
$2500000 per year. On the Russian scale, this is a very
small sum. On the basis of data on the dynamics of
increasing the number of SCI-publications in countries
that introduced stimulating bonus schemes [14, 16], it
can be concluded that upon introducing a Russian
bonus scheme at the state level, within 3 or 4 years Rus-
sia can become one of worldwide leaders in publication
activity, by going from 8th to 2nd place (with a general
publication activity at the level of 75000-80000 publi-
cations per year).

Now, let us talk about the Russian scientific journals
recommended by the HAC of Russia. Compared to the
previous list, the new one is somewhat shorter, but
along with weak journals, well-known journals of high
quality also vanished from it. For example, this
occurred to all three journals of VINITI (the All-Russia
Institute for Scientific and Technical Information of
Russian Academy of Sciences), some of which are
translated in the USA: Nauchno-Tekhnicheskaya Infor-
matsiya, ser. 1. Organizatsiya i Metodika Informatsion-
noi Raboty as well as Nauchno-Tekhnicheskaya Infor-
matsiya, ser. 2. Informatsionnye Protsessy i Sistemy
and Mezhdunarodnyi Forum po Informatsii. Here,
these journals are leading ones in the field of scientific
information processes and systems in the entire post-
Soviet scientific information area. “Ekonomist,” a very
old Russian economic journal, is also absent in this list.
The same is true for several other journals. At the same
time, this list includes a rich variety of the “Vestnik”
journals of provincial universities, which publish the
papers, mainly, of their scientific workers and lecturers.
These journals are not widely extended beyond their
regions, even though they have subscription indices.
However, conceptually, candidates for academic
degrees must have an all-Russian scientific publication
tribune. Therefore, it is necessary to make an accurate
list of the criteria for recommendation of journals by
the HAC of Russia. The major problems here are con-
nected with the absence or the formalities of the proce-
dures for reviewing publications and payment for them.
We have noticed a positive tendency where journals’
editorial boards that respect themselves do not care
about a HAC recommendation and even take no interest
in it, since it eventually brings a large number of frankly
poor aspirant papers, which are written only in view of
necessity, not in view of the quest of their authors to
make a contribution to science.

To increase the competitiveness of post-Soviet sci-
entific research, in addition to the introduction of stim-
ulating schemes of bonuses for publications in interna-
tionally recognized journals, it is necessary to intensify
the mutual publication activity of scientists from coun-
tries of the former USSR. For this purpose, it is prima-
rily necessary to mutually recognize the national lists of
journals recommended by the HAC.
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An important part in increasing the competitiveness
and the attractiveness of national scientific systems is
played by the large research infrastructure, which we
know as the network of scientific centers for collective
use. In Europe, plans to allot 17000000000 in the con-
text of FP7 in order to develop this infrastructure have
been made [17]. Recently, the European Strategy
Forum on Research Infrastructures published the Euro-
pean Roadmap for Research Infrastructures, in which
35 infrastructural projects, were presented, whose total
cost is more than 13000000000 (http://cordis.europa.
eu/esfri; http://cordis.europa.eu/infrastructures) [17].

The research infrastructure is a critical element in
creating scientific superiority and enlisting world-class
scientists and, consequently, has a profound effect on
the competitiveness of scientific research and national
scientific systems in countries that have this infrastruc-
ture.

Interesting discussions about the competitiveness of
scientific research and reforming the scientific system
are conducted in Ukraine on the pages of the “Zerkalo
Nedeli” sociopolitical paper. Here, the opinions and
interests of representatives of the traditional academic
elite, on the one hand, and young scientists, who advo-
cate integrating Ukraine into the worldwide scientific
area, on the other hand, clash. The opinion of the young
scientists was well expressed by biologist Aleksandr
Demchenko. To the statement by local candidates for
academic degrees that “national publications are neces-
sary to defend dissertations” he answers “In the present
situation with national journals, both dissertations and
publications come to one common information—grave.
Only if the level of journals will become higher will the
form of dissertations widely used on the West be possi-
ble. Thus, a dissertation is comprised of one’s pub-
lished works, to which a candidate for a degree adds
only an extended review of the literature (to demon-
strate his erudition), a general discussion, and conclu-
sions, where his own contribution is noted” [13].

This is one more possible line of activity for any
post-Soviet Higher Attestation Commission: bringing
the quality of Russian journals to the mean level of for-
eign ones at the cost of introducing universally
accepted scientific standards for such journals, includ-
ing (and this is the main thing) standards for the scien-
tific review of papers. But this can be efficiently done
only after recognizing all foreign and ‘“convertible”
journals on the lists of the HAC and stimulating the
publication of post-Soviet scientists in them, as well as
after the wide introduction of Russian citation indices
(the Russian Science Citation Index and the index of
Russian Foundation for Basic Research).

Note that great prospects for increasing the compet-
itiveness of scientific research are opened by the new
paradigm of public access to scientific and humanitar-
ian knowledge and the particular instruments of this
paradigm, namely, institutional electronic archives
(repositories and libraries) of public access to scientific
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publications and online scientific public-access jour-
nals. In the context of the international movement for
the public access to scientific and humanitarian knowl-
edge, the traditional system of scientific communica-
tion is changing progressively to a hybrid one, in which
the importance of the online component constantly
increases. Here, in online scientific journals as well as
in traditional ones, much attention is given to scientific
review, on which all scientific systems have depended
since the mid-seventeenth century.

At the same time, the Internet provides a means for
public access to the results in scientific publications
without any regulation based on scientific review and
the approval of scientific results on the part of the edi-
torial boards of journals. This will also have revolution-
ary consequences in the immediate future. Extraordi-
nary researchers, who understand these opportunities,
are entirely freed from any pressure and regulation of
their activity on the part of employers, publishers, jour-
nal editorial boards, and reviewers; they have a right to
present their work on the Internet and receive immedi-
ate recognition, without haunting the thresholds of
journal and book editorial boards, as it was quite
recently. If formerly it was often impossible to publish
extraordinary works that did not fit an existing scientific
paradigm or theory, or met with opposition on the part
of existing scientific schools and groups, then now
these obstacles are entirely removed owing to the
“internetization” of science. Here, a prominent exam-
ple is the activity of Russian mathematician Grigorii
Perel’man, who refused the traditional method of
accepting the results of his work and presented his
unreviewed mathematical work containing proof of the
Poinckaré theorem in the OA-archive of preliminary
works (preprints) on the server of the Los Alamos Sci-
entific Laboratory. On August 22, 2006, this work was
awarded the highest mathematical prize (the Fields
Medal).

In this connection, academician V.N. Strakhov
recently noted that “the science of the early twenty-first
century is a destruction of the predominant stereotypes
of mentality plus ‘sitization’ of all scientific research”
(http://rfbr.uipe.ru/pdf/1-010.pdf).

Thus, we can conclude that intellectuals in the
epoch of globalization, despite its unifying and equal-
izing character in relation to creative and educational
activity, have increased in importance as never before.
Now, they can be independent “globalized players” and
influence international processes in the intellectual
sphere; for this purpose, they need nothing except a
computer and the Internet.

REFERENCES

1. Porter, M., The Competitive Advancement of Nations,
New York: The Free Press, 1990. Translated under the
title Mezhdunarodnaya konkurentsiya, Moscow: Mezh-
dunarodnye Otnosheniya, 1993.

No. 6 2007



THE COMPETITIVENESS OF SCIENTIFIC RESEARCH

. Porter, M., Competitive Strategy: Techniques for Analyz-
ing Industries and Competitors, New York: The Free
Press, 1998. Translated under the title Konkurentsiya,
Moscow: Vil’yams, 2001.

. Moskovkin, V.M., Mathematical Simulation of Dynam-
ics of Scientific Personnel, Biznes Inform (Kharkov),
2000, no. 6, pp. 9,10.

. Moskovkin, V.M. and Zhuravka, A.V., Simulation of
Concurrent—Cooperative Interactions (Context of Equa-
tions of Population Dynamics in Socioeconomic Sys-
tems), Biznes Inform (Kharkov), 2002, no. 6, pp. 27-34.

. Moskovkin, V.M., Kiryukhin, A.M., and Bozhko, L.D.,
Information Scientometric Research at the Initial Stage
of Research-and-Development and Dissertation Works,
Nauka i Naukoznavstvo (Kiev), 2000, no. 4, pp. 92-98.

. Marchakova-Shaikevich, 1.V., Vklad Rossii v razvitie
nauki: bibliometricheskii analiz (Contribution of Russia
to Development of Science: Bibliometric Analysis),
Moscow: Yanus, 1995.

. Shaping the Future of European International Research
Cooperation, CORDIS Focus (Luxembourg), 2006,
no. 271, pp. 5, 6.

. Moskovkin, V.M., Competitive Scientific Research: Sit-
vation in Post-Soviet Countries, Novii Kolegium
(Kharkov), 2006, no. 4, pp. 12-23.

. Moskovkin, V.M. and Shepelenko, E.G., Identification
of the Best European Scientific Centers on the Basis of
Analyzing Projects of Programs of European Union on
Research-and-Development Works with the Participa-

SCIENTIFIC AND TECHNICAL INFORMATION PROCESSING  Vol. 34

10.

11.

12.

13.

14.

15.

16.

17.

18.

277

tion of Ukrainian and Russian Partners, Problemi Nauki
(Kiev), 2006, no. 3, pp. 39-48.

Markusova, V.A. Estimate at Its True Worth: Wherefore
Russia Must Overtake Bermudas?, Poisk (Moscow),
2006, nos. 32, 33, pp. 5.

Moskovkin, V.M., On the Competitiveness of Post-
Soviet Scientific Journals, Universitates: Nauka i Pro-
sveshchenie (Kharkov), 2004, no. 1, pp. 88-92.

Yudkevich, M.M., Publish or You Will Lose, Voprosy
Obrazovaniya (Moscow), 2004, no. 4, pp. 107-120.

Demchenko, A., Ukrainian Science: Black Hole in Infor-
mation Streams, Zerkalo Nedeli (Kiev), 2005, no. 7
(545), p. 15.

Borchart, A.M., Research and Education in Resource-
Constrained Countries: Background Report, Heidel-
berg: European Molecular Biology Organization, 2003.

Osareh, F. Wilson, C.S., Collaboration in Iranian Scien-
tific Publication, Libri, 2002, vol. 52, pp. 88-98.

Moskovkin, V.M., Academic Competitiveness of Classi-
cal Universities, Universitates: Nauka i Prosveshchenie

(Kharkov), 2004, no. 4, pp. 12-20.

“European Roadmap for Research Infrastructures”
Launched, CORDIS Focus (Luxembourg), 2006, no. 272,
p. 13.

Strakhov, V.N., How Geophysicists Must Solve Incorrect
Problems [electronic resource, http://rfbr.uipe.ru/pdf/1-
0lo.pdf].

No. 6 2007




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


