\YVE ULA.».»LO) Y O)LQ.AIJ ) 3)9> .n_S\jLuJ) F\Lbl QDL;LGB
EY-Y0 (axan

G 9 U, Lo O).Ui §3aS9 0 >yl §juaigy >yilo :ul.f.h.wy

L')|),g| ;s\.oJx: .i])l.\.os wleMbl )S).o

D ojlg auls
L Lw0 wslbw pd Sa aws0 wle Sxlowl alesO wulled 4leiO swole Sl alesO ol lus! [sLwO
wwole

10uS>

Ly lio UKL cenwl 0auw 8,20 (Science Strategy Index) wswole S3luwl aulos Ulgic v aS ple 3> Lasla
S s pdd | walixe SldygiS (swde Slpollai 5> S,lislw Sle>sb

coswipo pgle oo «lsd cosica pode) cslol Sla ad; 4 csode plai (oS S puudi (g9, alads
) wode Sxlvwl aulos Sl A, 1 wileMbl oSl Giuigy vz ol i alwgs aS aigSilod cwl (ol
v ,9-iS b oslel g o5lail @ s sl Slp>,b avuglin ool wcowl 0aui JuSsio (Scince Citation Index=SCI
OlSol oo 5l pay 3900 LIS @ silp> Hlisbw b yeinsS dblSy Hbisbu aglio Shy ezl Ll o)l (oS
5,5 wulbwlicw sl plaw )bl aS | uld 908 Ulgicsw 9 394 o S d)g.iS swole Hlislw awwlés
wole W lizo Slpysiliwl Ugolrny (sbroc Ex pilicuo (Uvgy wul 5l 0t Ywli8l) W)eiS Sl aigs Sla auuss
el 0a0i @S Slpssb Sy )b 9 (bl osewliow (s58Le> (sloix| Se e s 9 Wd,9S

10580

L osSony adly o oso 5b3 asdlhe 5,90 1) pole 5> wlblil ol w93 10 aSil blx) @y pglall ple 9 wleMbl ole
ple 00,3 oy Sho aS weudlao U 395 o LLSh cseade wleMbl 01y1 Gnogi Shy aS swoudlao )l ,SaS,
wisboowl 9 wlhlawl sla, sl arllas U |, il asg ol 51 Sl aiges .a55ls S5 3w a>g g o oslasiwl
L wlizo zolow 5o L walizo S8 wseode Sa,)lislw 5> Jlio Ulgies «oS,Lixlw aylis albo omb o)
2 ib8 Slaaoly Vlsies iy (sale Sla @i, (o> wsale S 059> (Ao puhis) pasiv (ole piuw
aS B powilSo .(19Y) wowl oaw (silwlbicw (ads sw &) weloszl plas s as (Self-Organization) (silo;Lwsg>
Culo) o 4y 2ilei (o j9id (g o LS Acgoxo y wliko wsneyd Slpoll )y (SHlislw Llis @ Hxie
5 weole sl bw avuylio 9 Jud=i aliuo bo ,S| . 0gi aogi (Scientometrics) wiow ple Lozl s i
39->90 SLd, il Olio 55 oSy by 55 i ol il (liix cowlow Gai Sh aS | wlixe Slajguis
o3 skl SHlislw acunlio 5l ue Saolio Sy as |, (sild,bee 9 Sas b Sla paslin aed 51 IS (siw ple
26U Sy g byw Gy 2l il (sibes 9 )lisbu warsgi Shy (sild, e Usls cows @ (bl (T)eml oo il
owl elosz] uloslwsgs Slpdaw suy=

20> 55 030l cwy (glho ,uslio (e asla oy oslw g i wswo aid,S L s calizo gobw > sxiwple
Sle aii,) Ullas sla 050> 5 ) 9SS Olgi wsw 0wl cws (slho ,slio oS a wowl whsbiowl 9 wl, il
2230 ASolSid .5, atuulie wolps ) 9 Say 4, wbsliwl b ol,liss] px> pulwly (58 Sa 039> b (sode
Jol Sl> s Lined (soole i 51) Sy Slayg i linub (g wso auglio (il Ll S cunS (susy slhao
aS Cwl ol 3908 o 2o Lle aS sl aliuo (a5,uS o 58 Losl 5l aes al>eS Slayguis aSdls )y diiws

Al acals IS Heky ple Sbis ) Algi (s (sepw ax LI A=gS Sl guns

L olbuasl s pas v 9408 &b ppw om0 aunlio Sluo s (Activity Index wulled aylos) Jolaso Hlwn pasba b
A>lg 5l oS SHlase U vowl waaws pasba &l ol sy aliwn wacowl Ol ilp> ppaw 9 Gumo aini, & > wlsloowl

284S pg—w aSwolSid >y 5l 50 S50 sl SHlacie b g cowl 5umU Tuows 059> 4 s ,94iS ppw aSaoSin

woloi .0uS o B)0 WolS oy (394 swo Al walizo S 008 55 wwle Sl>,b L b)lislw JS awlEis
wwop—w &597 Sliwo 5 Wlgi o auwnlio Jln Ulgies .auuwd "Equal Rights Ly Bga>" Shls 5)len ol 5> @508
GoSilad 39 s (Wholy cosowtipo pole souids (iud s psle) sole slol sla ais, Jolw as sl

owl oo oy wlaw Y JSLw )y as



Boalobldl  aey ol ol ol L

e ﬂr B B3t B

W &
ENPRRARTODELS S FARVEFEDRRAVIRAVOUET DI W wWNOBBRU DD
FITRONAALLNRASRAFDNPATERAGEFNESPORMANE D L BYCNSE

dloi lde ol g y92r ¥ O jloddpd g iV U2 agle =L ol gty 0T gale gla sl 1) RS
gl S g g3 Sonae Do gy 4 le jpl0r) ale o33l 2l =M il pale =E i paali=Cu ey jd=F . i
[JEIERT W R TRE P

Sle>,b auwylio sl | x> pasba eyl (Braun ugl, g Glanzel J;uMS (Schubert o yugis «Sslay S awlsl s
PuS (50 (59,20 alio SId,9uuS (swele Sl plbs > S)lisbw

wole Sl el aulos
o fosilp> Llslw U jeiS ool osele slsbu @illai sheo 51 aowl w)lie SSINI) H9iS el swode Siibiwl aylos

230l ey 505 J9oy8 (8ub s | Ol Llgs
SEIi=100-1/27%" (|IPirPud )% (D)

9 SSi 100% ,laé0 it ol (F) wsdol aiis, @ azgi b Ulp> 9 4948 Lasuito ppaw wuiy 4 PWF g Pif ol ;5 aS
S5 ks o> Shls (SlayeuisS aS adseswo wlin ¥ JShi 5y oad oubais (slgi 9 ) Jga> il wsw % Ol GuyieS
Ui Ao ol wenils adless ilp> sl b ulawselde sk, lisbuw auglio ) 1) cowss o8l logy) wl, il

S (50 1 3900 e 9 g i Jislo (ade L ) S50 SleyeisS 3)90 55 Ao

5 whblicwl g wlliw! pzs 016S Gaogi (1) ULSs 9 Wug i gols adlas 5l oo Lwladl ol liw! sa,lslw
owl wwde Solsiwl ayles gwlwly YaAo G YaAY (slpdlw

390 s Gyl O U d,9u8 dblS) Sla,lsbw (swlos aS 1 aS (sw S50 1) @00 ol s (ilp> lislw
A0 s Olin 9.8 (swlod Shy | osil, Lol 035U Ugs0 Sl cosilp> Hlado sy, b 5l

oSow csgi> SLipdl (Syepaz 9 Olow,leo ,9xiS 95 Jbio Shy . xiloy 595 s 51 yls il 53 Gwg)y Gl S (il
SlagSll auiz ;8 (duiwd ;b SSI uslao Shls Ue>) s Vi wilp> laso A Canuws | (sl wolds wowl
gl 0305 pwosi LU pasba (d)eiS 5l e, S)lisbw lin Guasi Sy .20l siglaio WolS (swole

Wolw oD Saw g Al
Sho ile> slio Sl (siy 39 03> ool Whygaiudy 1L ) Jgoyd 9iS 95 Gur wswode Hlislw auuylio oSl
1390 2,5 MU paRiiie H9uiS 8 o wswole A, ppw
SEL=100-112 T (PePil%  (2)
F

Llgi (s sudlao ul ((ad> s |, (£0XET)/Y = )+ Y0 juslan aS) s9.i 055 o )9S b 5l &y Lo sl SST 3|
o Vi |, puyile il 5l wsuinz ¥ Jga> .5guw o5l Sls 908 — oS Uslaso uyile &l 5y puuyile Lwolic Ulgisy
S)lislw alis Shls Sl ,e S (asS s pdl,9 el pd Sy aowd Sl | wsilino g (Saey Cuonwd .ad>

-h.l.Sg_S\O Jlewl Sy Alwd L',._gl BN |) )91.?.0 t§l.& ;u.o.‘)_g.o

29uS £0 Nl liwiil Jguaxo 9 SSI ,udleno 1) Jga>

P 25 SSI il
Tl> WLD Yoofe YATVYV.
G CHE av/\ YYEVY
Sl AUT a0/0 VoSV
OlaJl J1)a8 (S 9p0> BRD QQ/¥ VIEITA




il ARG Q0/Y OYao
IsLls CAN o/ AYOSV
il ,9 FRA a¥/v AAY +)
Wl ITA a¥/0 AGY
uls NDL Q¥/¥ TYVIV
ezl BEL a¥/y ) FQYY
W39 VEN a¥/y VYY)
J Ll ISR ayr/a YT
(S0l USA ay/s VIATYY
lisSo MEX ay THIY
S K HKG Q\/s YWAA
S5 BRA q./\ AN
LWyl AUS q./) ¥YOAQ
oSSl UKD A/ § INAGAR
ol JPN AQ/Y YTAVYY
59w SGP AQ YOV
OloJl elil,Sos S 9p0> DDR ANY YWY ¥Y
Jleiyy PRT ANY 'Y -
2l IRE ASIY YOYA
S92 Uliw,c SAR Af VEYY
S i TUR AO/A Y ¥AQ
2ilsje0 NZL A¥/a an) -
Olgy GRE A¥/0 YOVY
o> Slay,8l S)gp0> ZAF AY/¥ ) -OY
Oliw,) o HUN A¥/) ay.s
Slolwl g el CSK AY/Q 10104
SoM_uSgy YUG AY YOY)
L bl ESP AY/A 1 £00)
A,z NIG AY/0 YAV)
5959 NOR AY/Y IRAV
BNV FIN A/a YYFYY
J)louls DNK A+/Y IFARE
Olgsb TWN A/ YOQ¥
gw SWE va/s TYY)Y
LD IND VA/A 0++10
Ol POL VY yvarv
Ol el BGR VY/¥ YeY$
a0 EGY Ve/A O+AA
s PRC Ve/¥ Voas
A, SUN SN \YEAY
ilog, ROM £Y/¥ yasa
0,5 KOR £/ 109+

SSTij )olio U HouinS — ,9winS Yarrilo 1T Joa>
oulile yolic Vlgiss (1o)> ow>y)

Ole> Wool Ol ouli @ews,  uladl awuld  Islls

olp> Yoo ay/s AQ/§ AQ/Y SNA Q0/¥ Q¥/V Q0
(S0l Yoo ay/o AY/V 5Y/Y AQ/A AN & aVv/A
Ol Yoo va/s WYE! A¥/Q Af ay/Vv
oils Yoo VEIY ay/s AV/¥ AY/A
Ay, Yoo VY/# Ve/Y £Y/V
olol Yoo Q¥/q q./a
sl ,8 Yoo Q./y
(NHLY Yoo

Cmwl 58S ™Y Lo oauds wlaw (Y JSow) Jol assws (S Ulgus.v._u Ulp> Joli) ) Jga> 5 oauis w9 20 ,9uS 20 5
s (SSIij > %95) 5U; [l awlas shls as



)l)ﬁ \_Q_LA.ZD tSLwS)S )) L&)s_u.ts QS.uolS.uﬁ qu_A.A.U L)Jl ClS JJ)lb \5)[.}) tS)LA.>'l_uJ qu_uo\J 509)5 \_Ll)) )PB.O tSL@)Q.u.LS

0D (UG \SLOJ)Sl S)9p0> 9 Uliow,xo ;9448 95 5,90 55 aS Clx| sle . LL GuslS paxuiw ek Llgs o :JJ)AS S\o
Ao LSS VL

Sl Bwl S ,g S wlos Jgl s 55 5900 ada>Mo | g S U8l lSl_wS)S co-o9s Ulgi o ¥ JSiw )
0...\.9)5 58 )SJJSJ LLS a9 sugi> LSL:U).9| S,9p0> _\..)AS ww Sl auws el s (WS g 5950 «)lodls (aigw)
Lls | el Hban wsol,lwsl bl (idl 5 saidusen (Whiwl «pundSol) Lol @8liodl oo Sla e isS
y9lzo 5> 9 iddso JuSii 09,5 iS50 > | (Similarity Bridge) "ospulis Jo" wsecoi auila g il oo
fa ) .x_-)aS-_sx_o)|)_9Ju|)_w|9uS_;SuS_a@ w.u_,;|ng)wm)b)|qs|>b59&w|ybw®)m
(U9 W 9 U_uul))l wlodl dl).)._‘) S)9-po> AN ELY ‘UAU)_J| )| _)._u)l.as W] w)l.uu.u g_S\Jl.a.> )Lol_uu Q as xS)g_..uS
Slezr (JSi 53 1005,5008) liine Wlell JLad oSi9p02 8 Wl cpmils)l 30l awild b ayline Wigsio 9 g (LWl
— Olicwg) 10U — Jlsiiy foladl = ouls fosSlelwl g els — Wil cawl alasMo B 5 0o cLSei oS cas>

owl oo ol Ui Lyl 5> Gux 9 1D Ay, b wolde Ll sl Sl S eSSy Lolow,lel

s - *
'JH-‘_L}"'J..".! L ol
- O mmmm )l e
Jlar a===" - .
e g S - % /

) A el
’ R L e~

s S5 Eoa e
I{- i uf--_.-l-.f/
A
B e s _.Z}S
iy :J S p::,u—ﬂ”’* i

i d Ty g
— s o
] \ fJ_

J_,._i':l-l—n_.._;)_r
a3 A0 las S51jj palho bl year cdo i (gl T s

G| 395 swle Sa,lizlw 55 ume S @i, plew Sl Olangs Huw > 0aub pakiino Sa .S S 69,3
Sl 8wl S ,guiuS swlod Jlio Shy .55 Lazuinw Ulg ww | wwole Sl lw wlizo glosl Gwlwl cuby .30,ls
Sla,giS Julie absi )3 aSJl> s (udseso Vlin (it pole > | (sopo ppw (slodls 9 WS (5o, i)
DD (O (A 9) S-S Wl L5 iy aise 53 Ll WS pgle > (sapo ppw Ulow,lels g Oliug]
(wsugi> Slapdl oSep0> 9 3idyjew ‘L_,,JI);_w[ Ayl cpudSl) g8ladl yiiio (S ,9.iS sl 518 0,08 9 05 (Sigpo>
Jilwl s SuS Suid iyl LS (S 50l 09,3 5 aidd 9 sl 3y90 55 sol (ul @S 215 (siuns pele 53 (opo ppw
Loyt (sSimwuod ol Wigsig o ouilil i (Wbal cauislyd olodl JLad s)9p0> SldygisS Sl .55l Blaao ieS

9 s 5bi pd

» L weole o)z lLw ol 0ai pai B)giS 1S U asS Syules cwwl oani )L, To,si jugai oul 0 JSi s
U by o olw SLe a9 csviun; pole ppw 4 bguye due w S iy a8 o Vlis paxie Slajgas
\_S\BJl_u.U CULI_WTU)g.g |)|>)JoL'>Q4YJS_JJ)>ClS \_sulm)g_uus Lsxol.w U._J_|)._109\Lc -_Mu|)§.;>\_s\p.1_ck5l.® U, \_s\.olm
SHo—iS U daoly, oauds vl b uzadass @508 ul 3y90 55 .0l 0auw osls Uliw Ll ) gy 030 B> 55 il

Sl 0l b 1) aglis gy aS cowl



i-‘-!"'
-
=\ ol s i o
Pt T S
Koprs Wil Jo s
B i
o i L L S
3 M S g iy e S
LY. el g e b ad
= e b _,Fl_.l_l,.{.-""'.--“l'"" e s g
- T S S s e
Il' o g o
— B Pl" i P Fey =
ET s e d_,:- 5
& g
AL ]
g !
ol ks
. ¥ L 7
=2
fLd] a
Wk a N
) P b
& -ii’ ..; o l
* I* \ . I||'rl . fﬁ - ‘va

il 331 8 a3 ol A g 30 3930 gl i 33 gt 5 3l oo b gl (5 ! 0k} ST iy 9ir o o5l ¥ B

sl s el g b

M e e § Pl BT By 15 5 0T b e g J9Sge 53 50 sleel! 1 0 S
o=l 5y 3l oilgxod s d wlellas Sld asl L aliw swle Sla,lizbw Shis o,g.iS o yazuiw Sl 09,5
Gl Sow wlizo S, 508 55 wswole Sla,lizluw sei 03ls Ulin U sgs 0w oslaiwl 5,505 Sl 5l wislho
=iplS g Narin 0, 9 Frame ou,9 au bgy o uoj ol 5o Lo, Gz 5l oSy 59 puds pasiw glgsl a
wole s,z lw auwlio Sk 1) wSiwwod Sla,leo (Eto(5 gl Guzl wlellas 5l Sy > .ewl (Carpenter(4
51 oslaiwl U) cwl osls wlias ool oaui pazuine aS ild,giS o b Sl alis g95 &by 9 05,0 0 W98
L oS .._va9.®9)§ 3+ (Archibugi(6 \_s\§9u>j3 Pianta Luly .(a>ly aiwgs> &y slacl ulg e g Lo 5, S0g,



il 05,5 (88,20 |, wlite wswlde Sla,lislw

el iz Sla,eiS s cale wulled

3 50 9 wewlbow — sole L.S).\S,O.\MJ Sleil,> s ol >SS 5l acwl o,lie aellao ol 5l '.S)S Al (y )iopo
o 485 4k, Rilie paraxi g wwele Sl @i, "aumo” Saw el

Gowl waslios g, sl 9 wswode Siilsowl aulos 3,60 55 i wlellao 5l Sl azi (@lio ool VB xuwg Sld @il
(Vo) cwl oass al)l 50> sbs s aS

>l g glio

1- Bruckner, E. , Ebeling, W. ; Scharnhorst, A . Evolutionary models in scientometrics. Scientometrics, 1990,
18, 21-41.

2- Van Raan, A.F.J.Fractal dimensions of co-citiations. Nature, 1990, 347, 626.

3- Schubert, A. ; Glanzel, W. ; Braun, T. Scientometric datafiles. A comprehensive set of indicators on 2649
Journals and 96 countries in all major science fields and subfields, 1981-1985. Scientometrics, 1989, 16, 3-
478.

4- Frame, 1.D., Narin, F. ; Carpenter, M.P the distribution of world science. Social studies of science, 1977, 7,
501-516.

5- Eto, H. Science revolution and Ortega hypothesis in developing countries. Scientometrics, 1991, 20, 283-
295.

6- Pianta, M. ; Archibugi, D. Specialization and size of scince activities: A bibliometic analysis of advanced
countries. Scientometrics, 1991, 22, 341-358.

7- Bontiz, M ; Bruckner, E ; scharnhorst, / . science strategy index. Workship on scientometric methods of
research Evaluation in the sciences, Social sciences and Technology, Potsdam, April 13-17, 1991.
Scientometrics (in press).

8- Bonitz, M. ; Bruckner, E ; Scharnhorst, A. Comparison of national science structures by different distance
measures. In: Anthony van Raan (Hrsg.). Joint E-Leiden conference on Science and Technology Indicators,
Leiden, 25-27 Oct. 1991 (in press).

* Manfred Bonitz, Eberhard Bruckner, Andrea Schamhorst. “Publication structures: Comparison between
Countries” Int. Forum Inf. And Docum., Vol. 17, No. 4, October 1992, PP. 17-20



