OTIPABHUTH MX HA 00PAa0OTKY, MHO0 MPEACTABUTH Ha OYMAKHOM HOCHTE]IC B HATOTOBBIC OPTAHBL

HC YKM (uahopmannoHHAS cucTeMa «KOHTPOIb HAT MPOHU3BOACTBOM H 000POTOM AJIKOTOJEHOH MPOIyKIHH C
HCTIONIB30BAHIEM YUETHO-KOHTPOJIBHBIX MAPOK C TOJIOTpaIeCKAM 3aMIMTHBIM 3JIEMEHTOM») MPEIHA3ZHAYCHA IS aB-
ToMaTH3aUMK (PYHKIHWI, BBIMOIHIEMBIX COTpYIHIKaMHU Hanorosoro xomurera M® PK, B cepe KOHTPOIIT HAZ MPOU3-
BOJICTBOM M 00OPOTOM AIIKOTOJBHOH NMPOJYKIHH, HA OCHOBE MPUMEHECHHSI COBPESMEHHBIX HH(POPMAIHMOHHBIX TEXHOIO-
rui. OcrHoBHOM mensto MUC VKM sBageTcs ynyumenne (DYHKIMH aAMAHUCTPHPOBAHMSA M COBEPIICHCTBOBAHUC KOH-
TPOJI HaZ 000POTOM STHIOBOTO CIHPTA M ATKOTOIBHON IPOAYKITHH.

HC Axums — uHpOpMAanHOHHAS CHCTeMa «KOHTPOJIb MPOU3BOACTBA B 000POTA MOJAKIM3HON MPOIYKIUHH H OT-
JCABHBIX BHAOB HO()TENpoaykToB». OyHkumu MC AKOW3: yICT HAOTOBBIX IUIATC/KCH, 00PpadOTKA HAKIATHBIX, IPHCM
7 00paboTKa OTUETHOCTH, IIOCTPOCHHE OTYETOB, B3auMoAcHCcTBrE ¢ BHeITHMMH cucteMamu, HCH, noctym uepes BeO-
uHTEP(PEHC, AAMUHICTPHPOBAHHUE.

HC MOIT (MupopManmoHHas CHCTEMA MOHUTOPHHTA KPYITHBIX MPEATIPUATHI (IUIATEIBIINKOB)) MO3BOILICT IIPH-
HUMATh HAJIOTOBYIO OTYCTHOCTD B CIMHOM JICKTPOHHOM (hopMaTe, MPOBOAUTH CHCTEMHBIM aHATMH3 JAHHBIX H OCYIICCTB-
JITh KOHTPOJIb 3 HCTIOJTHEHUEM HAJIOTOILIATEIBINMKAMHI HAJIOTOBBIX 00s3aTeNbCTB. JJaHHA CHCTEMA SIBILIETCS OTHOHM W3
(hopM HATIOTOBOTO KOHTPOJIL W OCYIICCTBILACTCSA MyTCM HAOMFOACHHA 32 (DHHAHCOBO-XO3SMHCTBCHHOHN ICATCIHHOCTHIO
HAIIOTOIIIATEIINUKOB B JNICKTPOHHOM BHJIC.

Jlnst yckopeHmst 00CTy>KUBAHKS HATOTOIUIATCIBINNKOB M CO3TAHMUS IIs1 HUX COBPEMEHHBIX YCIIOBHH, B HACTOSI-
mee BPEMs, BO BCEX HAJIOTOBBIX YIPABJICHHSAX OTKPBITHI ONCPAIMOHHBIC 3aJbl O NMPHEMY B 00pabOTKE HAJIOTOBOM
OTYECTHOCTH. 3ACCh JCHCTBYET NMPHHIMII OJHOTO OKHA, KOTJA HAJOTOIIATCIBINUK MOKET CIATh HAJNOTOBYIO OTYET-
HOCTb HE KOHKPETHOMY HHCIICKTOPY, a JHOOOMY, ITO HCKIFOUACT CO3AAHUE OUEPEACH H JIEMEHTHI KOPPYIIIIHH.

B kauecTBe «3NEKTPOHHOTO)» HAIOTOILIATEIBIINKA MOKET 3aPETHCTPUPOBATHCS JIE000E (PU3HUECKOe MM FOpH-
JUYECKOC JIUIO, MPOIIEAIICe TOCY TAPCTBEHHYO PETHCTPALIMIO B KAYECTBE Hanoromiarensmuka PK.

AHanmm3upyst COCTOSHHE aBTOMATH3ALMM HAOTOBBIX OpraHoB B PK, MOXKHO cemars BBIBOABL YTO HEOOXOIMMA
MOJICPHU3AIIS TAHHBIX CHCTEM II0 CJICAYIOIINM HATIPABIICHIIM:

- BCEM HAJIOTOBBIM OPTaHAM MPOBECTH IPOTPAMMY HMHTETPALMH M LECHTPANTH3ANUH HH(POPMAIHOHHBIX CHCTEM, UTO
TO3BOJIIET CO3/1aTh KAUCCTBEHHBIC XPAHWIIMINA TAHHBIX,

- pacumMpeHne CHCTEMBI TEICKOMMYHUKALNH, YTO MO3BOIUT CHU3HTH 3aTPAThl HA 00padOTKY W Mepeaady Haioro-
BOW MH(pOpMALHH,

- BBIITOJIHCHHUC HAJIOTOBBIMH OPraHAMH IIPOTPAMMBI KOHCOJMIAUNH HH()OPMAIMOHHBIX CHCTEM, C LEIBIO YMCHb-
MICHIS 3aTPAT, CBSI3aHHbIX C MX PA3BUTUEM U 00CIIY KHBAHUECM,

- BHEJPCHUC HAJIOTOBBIME OPraHAMH OOJAYHBIX TeXHOIoTHH ynpasieHus UT uapacTpyKTypoH C LEIbI0 ONTHMHU-
3aIMy W COKPAIICHHUS 3aTpar;

- IPUMEHEHHE MOOMIIBHBIX YCTPOHCTB A JOCTYIIA K JAHHBIM;

- Pa3BUTHE 3ICKTPOHHBIX KAHAJIOB OOCIYKHBAHHMI M CEPBHCOB, YTO VACIICBILICT OOCIYKUBAHHUEC HAJIOTOILIATEIIb-
IUKOB W CHIDKAET POJIb «UEJIOBEUECKOTO (PakTopa» B padOTE HATOTOBBIX OPTAHOB.

Buenperne nHPOPMAIHOHHBIX CHCTEM B HAJIOTOBBIX OPTaHaxX, KPOME MOBBIIICHHUS MPO3PAYHOCTH PAOOTHI, MO3-
BOIIMIIO JAMCIMIDTHHUPOBATH HAJOTOILIATEIBINNKOB B YaCTH HENMPABOMEPHOTO 3aBBIMICHHS 3aTPAT, YCTAHOBHTH CXCMBbI
VKIIOHEHHSI OT VIUIAThl HAJIOTOB HAJIOTOIUIATEBIIUKOB;, JOMOJIHUTEIFHO HAYHCILITh HAJOTH. BCce mpHHUMAaEeMBIE MEPbI
M0 aBTOMATH3UIMH HH()OPMANHOHHBIX CHCTEM HAIPABJICHBI HA OOCCIICUYCHHUE IMPO3PAYHOCTH HAJOTOBOM CHCTEMBI. A
3TO YBEIMYMBACT BO3MOKHOCTH KOHTPOIS AJSI HAJOTOBBIX OPraHOB M /IAaCT MPEHMYIICCTBA HAJOTOILIATECIBINUKAM B
CTAHOBIICHUM UX OW3HECA.
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COMPARATIVE ANALYSIS OF THE PUBLICATION ACTIVITY LEVEL
OF THE RUSSIAN FEDERAL AND NATIONAL RESEARCH UNIVERSITIES CONDUCTED
IN RELIANCE ON WEB OF SCIENCE AND SCOPUS DATABASES
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Abstract. The paper presents comparative analysis of publication activity level of 31 federal and national research uni-
versities of Russia based on Web of Science and Scopus databases for the period from 2006 to 2011.This analysis pro-
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vided the opportunity to identify three groups of universitics according to publication activity increase intervals at the
period concerned; to find out annual correlation ratios between the publication activity data of the Russian federal and
national research universities received from Web of Science and Scopus databases; to carry out clustering of the Rus-
sian federal and national research universitics on the basis of the distribution of their publication activity for the year
2011 according to two databases under research.

Keywords: comparative analysis, publication activity, Web of Science, Scopus, clustering, Russian university

1. Introduction

There has been an upsurge in attention of the Russian government to bibliometric statistics in recent years as the
higher school reform aimed at the increase of its global competitiveness required the establishment of ¢lite federal and
national research universities and global competitiveness of the latter depends directly on the publishing activity level
of their researchers which is monitored in Web of Science and Scopus databases.

On 7™ May, 2012 the President of Russia Vladimir Putin signed the Decree “On measures for implementation of
the state policy in the field of education and science” which, in particular, touches upon the increase of competitiveness
of the Russian higher education institutions and how to make five Russian universities be in the first TOP-100 of the
leading world universities according to the World University Rankings by 2020 [11]. In pursuance of this Decree the
Federal Contest “Global University” has been carried out since 2014 in order to support the Russian leading universities
on their way to the TOP-100 of the greatest World University Rankings. As bibliometric indices are the most important
indicators of such Rankings, it is necessary to monitor the publication activity level and citation ratio of researchers of
the Russian leading universities on an ongoing basis.

The works of [2; 8-10] are devoted to the issue of the positioning of the Russian federal and national research
universities in the World Rankings, and the first work deals with the influence of bibliometric indicators on the Russian
University Rankings.

A number of works is devoted to the development of mechanisms for stimulation of universities’ publication ac-
tivity level and assessment of their impact on such activity with the Russian universities taken as an example [3-5].

2. Methods.

In this research we will study the dynamics of the publication activity level of the Russian federal and national
research universities for the period from 2006 to 2011 according to Web of Science and Scopus databases.

For this purpose there have been chosen 31 federal and national research universities which had a significant
number of annual publications in the databases under research. Initial data according to Web of Science database for the
period from 2006 to 2011 was published in the work of [2], and the data for 2011 was shown by V.A. Marsukova as
well. We collected the initial data according to Scopus database at the end of 2013 — in the beginning of 2014.

When conducting the comparative analysis of the publication activity level of the federal and national research
universities according to the databases under research, we used methods of correlation and cluster analysis as well as
classification method.

3. Results and Discussion.

Publication dynamics of the Russian federal and national research universities included in Web of Science and
Scopus databases for the period from 2006 to 2011 were constructed (initial data is not presented). This includes the
calculation of increase (decrease) of these publications for the period concerned. All universities are ranged in descend-
ing order of quantity of publications included in Web of Science database in 2011. There are 5 universities which show
that quantity of publications according to at least 1 database increased more than 4 times: The Higher School of Eco-
nomics, Siberian Federal University, Moscow State University of Civil Engineering, Perm State Technical University,
and Samara State Acrospace University.

There are 12 universities with increase rate of 2 to 4 times: Saint Petersburg Mineral Resources University, No-
vosibirsk State University, Tomsk Polytechnic University, Far Eastern Federal University, Moscow Institute of Physics
and Technology, South Ural State University, Tomsk State University, Saint Petersburg State University of Information
Technologies, Mechanics and Optics. Irkutsk State University, N. Bauman Moscow State Technical University, Mos-
cow Institute for Steel and Alloys and B.N. Yeltsin Ural Federal University. This group above includes leaders, aver-
age performers and outsiders).

All the other universities with publication activity growth rate lower than 2 fall into the third group. These are
the remaining 14 universitics which we will not specify here.

In general, correlation ratios between publication activity level data according to Web of Science and Scopus da-
tabases obtained from all universities for different years turned out to be very high (Table).

Table
Correlation ratios between publication activity data of the federal and national research universities calculated
on the basis of Web of Science and Scopus databases
Year 2006 2007 2008 2009 2010 2011
Correlation coefficients 0.92 0.91 0.95 0.96 0.96 0.89

A little worse correlation in 2011 is connected, in our opinion, with the fact that not all data for the year 2011
had been added to profiles of universities at the time of data capturing.
The diagrams below (Fig. 1 and 2) show the distribution of publication activity level of universities for the year 2011
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according to Web of Science (Fig. 1) and Scopus (Fig. 2) databases. They provide the opportunity to select clusters of
universities according to sharp inflexions in distribution curves (one of the simplest methods of data clustering).

1. Novosibirsk State University 2.B.N.Yeltsin Ural Federal University 3.Moscow Physics Engineering Institute
4. Tomsk Polytechnic University 5.Kazan Federal University 6.Moscow Institute of Physics and Technology 7.Saint
Petersburg State Polyteclmical University 8.Moscow Institute for Steel and Alloys 9. Tomsk State University
10.Southern Federal University 11.N.l. Lobachevsky Nizlmiy Novgorod State University 12.Far Eastern Federal Uni-
versity 13.Chemyshevsky Saratov State University 14.N. Bauman Moscow State Technical University 15.Siberian
Federal University 16.The Higher School of Economics 17.Belgorod State University 18.Moscow Power Engineering
Institute 19.South Utal State University 20.Kazan National Research Technological University 21.Moscow State Avia-
tion Institute 22.Samara State Aerospace University 23.Penn State University 24.N.l. Pirogov Russian State Medical
University 25.Perm Polytechnic University 26.Saint Petersburg State University of Information Technologies. Mechan-
ics and Optics 27.Moscow University of Electronic Technology 28.Mordovia State University 29.1rkutsk State Univer-
sity 30.Saint Petersburg Mineral Resources University 31.Moscow State University of Civil Engineering
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Figure 1. Distribution of publication activity of universities in Web of Science database for the year 2011
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Figure 2. Distribution of publication activity of universities in Scopus database for the year 2011

I.Novosibirsk State University 2.B.N.Yeltsin Ural Federal University 3.Moscow Institute of Physics and Technology
4.Moscow Physics Engineering Institute 5.Southern Federal University 6.N.l. Pirogov Russian State Medical Universi-
ty 7.Kazan Federal University 8. Tomsk State University 9.Saint Petersburg State PolytecImical University 10.N.l. Lo-
bachevsky Nizlmiy Novgorod State University 11.Tomsk Polytechnic University 12.N.G. Chemyshevsky Saratov State
University 13.Moscow Institute for Steel and Alloys 14.Siberian Federal University 15.Saint Petersburg State Universi-
ty of Information Technologies. Mechanics and Optics 16.N. Bauman Moscow State Technical University 17.Far East-
ern Federal University 18.Kazan National Research Technological University 19.Moscow Power Engineering Institute
20.Penn State University 21.The Higher School of Economics 22.Belgorod State University 23.South Ural State Uni-
versity 24.Samara State Aerospace University 25.Moscow State Aviation Institute 26.Penn Polytechnic University
27.Moscow University of Electronic Technology 28.Saint Petersburg Mineral Resources University 29.Mordovia State
University 30.1rkutsk State University 31.Moscow State University of Civil Engineering

In the first case (Fig. 1) there is the apparent leader (Novosibirsk State University) with very high publication
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activity level. It is followed by a cluster which contains nine leading universities (N0.No.2-10). Then there is a small
cluster of five universities with the average publication activity level (No.No.11-15). The distribution under considera-
tion is closed by a cluster which contains sixteen underperforming universities with low publishing activity level
(No.No.16-31).

In the second case (Fig. 2) we have more complicated distribution in which we can select 6 clusters: cluster 1 —
No.No.1.2; cluster 2 — No.No.3-7; cluster 3 — No.No.8-11; cluster 4 — No.No.12-15; cluster 5 — No.No.16-26; cluster 6
— No.No.27-31. If we define clusters on the basis of publication activity level of universities, the first two clusters will
have very high publication activity and high publication activity, the publication activity level in the next two clusters
will be higher and below the average, the last two clusters will have low level and very low publication activity level.

In general, the cluster which contains sixteen underperforming universities defined on the bases of Web of Sci-
ence database (Fig. 1) corresponds to the last two clusters (of 16 universities) defined on the bases of Scopus database
(Fig. 2).

4. Conclusions.

The comparative analysis of publication activity level of the Russian federal and national research universities

conducted in Reliance on Web of Science and Scopus databases provided the opportunity:

- to identify three groups of universities according to publication activity increase intervals at the period concerned;

- to find out annual correlation ratios between the publication activity data of the Russian leading universities received
from Web of Science and Scopus databases ;

- to carry out clustering of the Russian leading universities on the basis of the distribution of their publication activity
for the year 2011 according to two databases under research.
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