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Introduction

Among written academic collaborations, collaborating on writing scientific, research papers have a privileged
position. It can show the rate of scientific development in any specialized discipline. This study investigated the
development of sociology in Iran through analyzing the co-authorship network in three main journal of "lIranian
Journal of Sociology ","Sociological Studies" (a former Journal of Social Science) and "Quarterly Journal of Social
Sciences” of Allameh Tabatabai University, during the years 2003-2012. The two main aims were: 1) drawing the
structure of co-authorship network and, 2) identifying prolific authors of the structure.The theoretical motif of this
study was Collins ideas in the sociology of science. Collins believes that the trajectory of action for everyone at every
moment depends on his/her location in the local social structure. The local social structure is the position of the
individual in interaction network (Collins, 2002). He believes that in the process of generating any idea by a person,
the decisive factor is his/her local structure of opportunity. The relationships of individual with the kinds of people
determine how much and what kind of cultural capital can be transferred to him/her. The quality of these
relationships determines his/her emotional energy. His/her position in the network in centrality or isolation depends
on the fluctuation of his/her emotional energy. The more cultural capital and emotional energy have ascribed by
everyone, the more increase in his/her status in the local structure of opportunity, affecting his/her creativity and

publications positively.

Materials & Methods

The research data was produced through consideration
of each article and entering the appropriate information
in  Excel software. After performing statistical
calculations and drawing diagrams in this software,
relational data has been generated and was transferred
to the Social Network Analysis Software, PAJEK.
Using this software, collaboration networks were
drawn and calculation of network analysis indicators
was performed. To study co-authorship network,
indicators such as density, average degree, clustering
coefficient, layout of components and their
arrangement were used and the cumulative structure of
scientific collaborations of the Iranian sociologists
were analyzed and interpreted. Using indicators of
centrality, the effective and important authors in the
process of network communications were studied.

Discussion of Results & Conclusions

The scrutiny of co-authorship network among the
prolific authors of the three journals did show that three
main attitudes can be recognized: 1) some of the
authors do not have a tendency to collaborate at all. For
instance, Jalaeepour published nine articles alone.
Therefore, he did not attend in the network eternally. 2)
The second group was highly eager to publish with
others. Tavassoli and Azad Armarki were two

outstanding scholars in this group. For example:
Tavassoli published nine articles with others (out of his
11 articles). 3) The third group of the authors covered
both the above mentioned attitudes; Late Mohammed
Abdullahi has been placed in this group. It could be
concluded that a high rate of publication by a scholar
alone shows his strong emotional energy. The results
also indicate that because of the lack of normativity in
scientific relations at the Iranian sociology, necessarily
persons’ creativity and scientific productivity did not
depend on their local structure of opportunity. Co-
authorship  network  composed of  distributed
components and size of density is low. The largest
component contains 109 vertices (almost 25 percent of
the network vertices). About half of the components
have been dual and indeed separated of the whole
network. Academic collaboration network density was
about 0.08; it means that only eight percent of the
possible relationships among the universities are
established. Therefore, the development of this
knowledge in Iran is faced with serious doubt. Late
Mohammed Abdullahi was known as the top
sociologist in terms of his scientific productivity as
well as its quality along with the highest cultural
capital and emotional energy.

Keywords: Sociology of Science, Co-Authorship,



18

Cultural Capital, Emotional Energy, the Local
Structure of Opportunity, Deposited Cultural Capital

References

Aguilar-Moya, R. Melero-Fuentes, D. Aleixandre-
Benavent, R. & Juan-Carlos Valderrama-
Zurian. (2013) "Production and Scientific
Collaboration in Police Ttraining (1987-
2011)", Policing: An International Journal
of Police Strategies & Management, vol. 36
(4), P 768-786.

Alizaeh, M. (2013) A Survey of the situation of Shaping
Scientific Communication in the Iranian
Sociology: An Analyze of Citations Network
of Sociology Articles Published in 1380s,
MA Thesis, University of Mazandaran,
Humanities and Social Sciences Faculty.

Ardanuy, J. (2011) "Scientific Collaboration in Library
and Information Science Veiwed through the
Web of Knowledge: the Spanish Case",
Scientometrics,  Published  online: 9
November 2011.

Collins, R. (2002) the Sociology of Philosophies: A
Global Theory of Intellectual Change.
Fourth  Printing. Belknap: Harvard
University Press.

De Nooy, W. Mrvar, A. & Batagelj, V. (2005)
Exploratory Network Analysis with Pajek.
New York: Cambridge University Press.

Erfanmanesh, M. A. & Baserian Jahroomi, R. (2013)
"Network Co Authorship of Articles
Published in  National  Studies on
Librarianship and Information Organization
Using Social Network Analysis Indicators™,
Studies Organized the National Library and
Information, vol. 24 (2), P 76-96.

Galini Moghaddam, G. & Moballeghi, M. (2011) “The
Co-Authorship among on the Faculty
Members of University of Shahed at the
Non-Citation Index”, LIS, vol. 55 (3), p 33-
50.

Ghaneirad, S. M. A. & Khoosroo Khavar, F. (2011)
Sociology of Scientific Actors in lran,
Tehran: Science Publication.

Ghaneirad, S. M. A. (2014) Oriented-Quantity
Fascination and Research Corruption/Why
These All Articles are not led to Scientific
Productions?
http://www.farhangemrooz.com/news/6569/.

Haidari, G. (2011) "A Critical Approach to
Scientometrics  Studies". Research in
Medicine, vol. 8 (2), p 1-16.

Hassanzadeh, M. & Khodadoust, R. (2012)
"Dimensions of Iranian International Co-
Authorship  Network in the Field of
Nanotechnology"”. Journal of Science and
Technology Policy, vol. 5 (1), p 31-44.

Hassanzadeh, M. Bagha' ei, S. & Chkoli, A. N. (2008)
"The State of Co-Authorship in the Iranian

Journal of Applied Sociology, 26" Year, Vol. 59, No. 3, Autumn 2015

Articles Published in the ISI Journals and its
Influence on Their Citation Rate", Strategy
for Culture, vol. 1 (2), p 65-84.

Heydari, M. & Safavi, Z. (2012) "The Survey of
Collaborative Coefficient of Article Authors
in Journal of Research in Medical Sciences
Since 2007 to 2011", Pejouhesh, vol. 36 (2),
p 109-113.

Hou, H. Hildrun, K. & Zeyuan, L. (2008) "The
Structure  of  Scientific  Collaboration
Networks in Scientometrics",
Scientometrics, vol. 75 (2), p 189-202.

Newman, M. E. J. (2001) "The Structure of Scientific
Collaboration Networks", PNAS, vol. 98 (2),
p 404-409.

Osareh, F. Soheili, F. Farajpahlo, A. & Moarefzadeh,
A. (2012) “A Survay on Centrality Measure
in Co-Authorship Networks in Information
Science Journals”, Library & Information
Research Journal, vol. 2 (2), p 181-200.

Osareh, F. Chakoli, A. & Keshvari, M. (2000) “Co-
authorship of Iranian Researchers in
Science, Social Science, Art and Humanities
Citation Indexes in the Web of Science
between 2000 and 20067, Information
Sciences & Technology, vol. 25 (4), p 573-
595.

Ritzer, G. (2010) Contemporary Sociological Theory.
Translated by Mohsen Solasi. Tehran:
Scientific Publications.

Roshani, S. Ghazinoori, S. & Tabatabaeian, S. (2014)
"A Co-Authorship Network Analysis of
Iranian Researchers in Technology Policy
and Managemen". Journal of Science and
Technology Policy, vol. 6 (2), p 1-16.

Shrepour, M. & Fazeli, M. (2007) the Sociology of
Science and Technology and Scientific
Communities in Iran. Tehran: Institute of
Social and Cultural Studies.

Soheili, F. & Osareh, F. (2014) "A Survey on Density
and Size of Co-authorship Networks in
Information Science Journals”, Journal of
Information Processing and Management,
vol. 29 (2), p 351-372.

Soheili, F. & Osareh, F. (1391) "Research on the
Structure of the Network of Writers”,
Monthly Book Generalities, vol. 183, p 62-
71.

Soheili, F. Osareh, F. & Farajpahloo, A. (2014) "Social
Network Analyses of Information Science
Researchers Co-authorship”, Journal of
Information Processing and Management,
vol. 29 (1), p 191-210.

Valente, T. W. (2010) Social Networks and Health:
Models, Methods and Applications, New
York: Oxford University.

Yan, E. Ying, D. & Qinghua, Z. (2010) "Mapping
library and Information Science in China: a
Coauthorship Network Analysis"”,
Scientometrics, vol. 83, p 115-131.


http://infosci.um.ac.ir/index.php/riis/article/newAdvancedResults/view?firstName=faramarz&lastName=soheili&id=25518
http://infosci.um.ac.ir/index.php/riis/article/newAdvancedResults/view?firstName=abdolhamid&lastName=moarefzadeh&id=25717
http://infosci.um.ac.ir/index.php/riis/article/newAdvancedResults/view?firstName=abdolhamid&lastName=moarefzadeh&id=25717

&3 8 wlbdianals
\Y4¢ ‘)"iLi ‘(’j’“’ eJ\L«.\i ;(OQ) &L:i 5)LA4~; cr.:.w':r 9 S JL«
\YAY/A/N 0 1 dy &b WAY/0/10 2l ys 56

qA-Vo B

O pl owlidansl> s dag‘u(..a S oo

*‘)/j.,b'j'[a ol u_al,a.:;-//ﬂfb ajjf:JéML'/J (S o>|}_...l.u'lq- g

‘J/J.z‘.'JLG OK,:J'/.) L}.‘;L«:}-/ﬂ}lﬁ Lj’:"‘bj_/;.’ Mj/waLfge:b:l& ‘;M

W01l oalbidanalr a4, 4w > (ATGes Kb Lo 4 OLal 53 (lidiansle (Sibann s Olio oy 2 Ba L a3 o)
S bl Sl eslimad LAY BAYAY sl b 5o (olbLb adls Kl elaz! pole asllad iy (o llamslr Slalao
Shyla pde e a4y oS oo O I Sb- @b Aas e WS e bl 3 IS ST addlle nl 5 alagn 350 e
St s OUT e b s bl 4 aily ol e Sl 5 D Olge B, Ol olidanels 3 ake Ll
Jls 1y a5 gy Ao YO sl 108 L adl e 0 €55 ol (S WS13 o510 (bl 5 eiSTy slaal e 51 oS e adlies
035 /A Topim AR (glags Kon &K (ST Llekile I a5 JS S| Sl 53 5t s 5 badlge 5l e 350 340 0
axrlye s 035 L Olal s GBI ol e ol ol el 513 5 Weel&t0l Ol (Sae Jals) 51 Ao ss s g S el O S0l 8
o it b Ol oS Blod 4 a5 ke DI Ol Bl @ 4 ulidamslr (50 Ol 4 ellllis dass oy 5o
A als able 6550 5 S

o gy (S e b e Sl bl (551 ¢ (Son b alep adBon ple alidanalr a3ty AdS

*
Email: hjc@umz.ac.ir CANNYIYFEYOS 15 fs sk 53



\Y4¢ J,uLg T}Mt b)LQ-M;' ‘(0‘\) u‘,L‘i e)Lo.J ‘v..f.v.ir 5 S JLM g&bﬁ)g quwb \'A

5ol 50 Ve b ioman ey Ll geb aze
2 oele wiy o glase s W w8 5 g S0
—soke OVl caeal Bl 4 ol daes oS~
Sl 5 Wl 01 5 als Sla)lSan s 203,
Al e ) S s ede slagSan o S

b pan &Sl els GVob (lele adban o
Jsl slaans 53 (5 gl b Olacd S Sl & 1y OF ity
5 oWl CadS 5l e il e b o VAR O3
I L 55 e cpl 53 Ry (Al n syl s s ol en
Ygoma ba i st ol T wlae 5 Llew) A3 555 (6,50
55 0T i Wgy 5 Ve OB N 55 3105 (golol gy 2 @0
NS N SOV A S NG W
o il ool 3 01 (6,58 4 5 elel slaasid
G 6 e el slaatla Sl eslind L allios oS
RORY

Flo il el Gy g Sl e Al
Gl ol S g s KaK LS el Gk 5
B s Wi oS s 1 of clbl il e diles gl
Olse 4 OBl 3 &8 i opils 05 oy &S5 oS
s sy Oloe iy ailie 4 b Loy 5 oS5 g
S ONS s slaacar GAE LB )y pl Asd e
@Sed o 8155 e el 5l eslizal b s S 5l eSO
Sl WSl ole plalr 5l IS el Sl uamen
PR s 52y W85 Ole Laily) obrle oS
2 CusS e slaasls Sl eslinad b s (g 3l 5 das e
oo b e Condpa b5 5 QBN 5 U1 e a3 il
e plubia |y 5V

S gl o ele gblld s
3K Glanw s sl on 5 e glag IS el
O3S e e Fbu gy ele glad Gl ,S
Slady, e glais ag Gl cnl JWdle 5 adkee
($3kaler S o o O 5l oS 3505 gy il

Als Oy 5 4ndis
ls A u.{:elisz Ol 50 rl; Olulidanal> glaaio Ll s
o3 O OLISHS Obe bl 5 Sbliyl Ol b das e
Ole Melas yastls cp 555L (VA0 ol ) ol 20
b s G laages s OUT slags,Kas Wl tils
J@‘Uﬁ Sl Qo 5 s Lol g e sled
bl sl S5s w0 Ol5 o ode 5l lossm o O SKimsn
Sltnan s s 3550 53 Wlata 55, g 05 OF 53 Ll
Obe 3 oS Sl ol 5 beall by 3 S oslad s O
et g ) planl b 5o 65 (6 S0 5 sdaie iyl
et A el ol Bome ool O 51 S e Wy e
lady e le plal 1SS Sl Ol (S S
s ede aziy OF OLISLE Ole ssr e slacs,Kan
S Sl SSUS oy Gl le Slag,Kan Coslos
5SS g 0 pele el o s O Riasy
O\:ﬁ@‘)kmdiﬁswu&ﬁgb&wcﬁwﬁw
5 Al Gile WS B S e sl K sl I S
Sl § s Oledsls nglsr.a 2l pleail 5 o (G255
el 03 Golser Ll o e S5 pl ol e
S b Szl s IS 3 S Rhe sl (e
5ol s s b sl - el S8 S
sS ke 3l 05l il ARl Slidss 5 olel 2
ol S0 3l ge 3l (Sl s Lany S ke Sl
Ay sy s e GlagKes glsl s ege oKL
\J@‘Uﬁ L S on Pllasl 551 ot g5 slas Kas
Wlie (S we 53 L5 o als $58en Sl g5l S
3 05 BNy w53 SNl Ope 4 s bl
b 5

G s Kes (osSe e sla e Ol s
G STl (kae oSl Liagn - ede YL
L sy — ede e s LSS B s baaslobl Bl

! Co- authorship



v

Oyl gwlbidanals 53 &JL - Sl L}cbu

Jlis 4 St 53 oS e sl L Sl eslinad b Sos it
wilyy oSt bl i 53 a5 e OBdy
53 e 5 Sl (Te0Y) IS 6k Bld w053
b 5 dble 650 Oy oo Hlg e oMl &
ol bl o S8 s s St Ol Lalane 5 (S b
:,\,;m\;éwg@wuduﬂdgﬂﬁ%:
bt don 4,5 e s adles o sl )
vpu;?\pb aldas ) 5 (bl Olles Ol )
68 WA BAYAY sladle b s ( olblbasdle oKl
2

G3Fl s S ale glls 5 adls OBk 5 Y
S 4 Sde Db )-’&:‘tﬁg\cﬂféﬁ%ﬁ&bb

TRIF
03 e m;‘i:mp-‘* £on 3 4B S g0 latasn e
ol O ple (it B LS o 3 mpde o)
Lasls sod 5 plol 5 bl ot il & 3 3domn Ysoms L 2asy
syl 3 Jo slapile o 5 a4 S 5 LA
Codd glaesls ol <=l>,;>| Olides S ety 39 e
s 5 Lol s 5 L5 o & bl laales 51wy
g3o5 0> Sy Sl Lssed el g S sl
() i 3 4 e Ry Bl S Ol e L Al
ooas b eslamal b oas pla s bl s sl A
5 A5 e Lud g ge Jou 4 (bl 058 L s (sl
Osd Loy lakaly 24, 5 azmlhé&uy;kﬁb Alwd
LS o Bl ays o ge Ol Ll Lol 4 a8l oS
Sdbas Opn s & OYAY) (LISea 5 a3l
Gladle 3 gl ol 6T EDome 3 0l jime Sl Vs o
s el SVle cal 4 skl 0T 36 5 Yevo YA
e 33 ool Ol e 5 b pme lalady S s

Olge a OV w sbaal Ol 2 3 L ol by )l ColK

& sl ol OF e 5 s o (sl oS
gl 0 leles el Ly sdiad 5 slaesls dlauds
3 s BBl a4 ogmse sl S sde a5 Jhollog
pde 5 el o OB e 4 Ol s Wil o
slaard;y 5o ele alE o5 Glp S 2 el g
Cose e ol g2 Sledes iash Slas OSUS
Coll Sl eslinad b b 4 S0 o Slidos . Condlan
gl Ll 53 Sl OMme 3l (ol & ool ilurlel
ls e s gdome elas 3 e3ls W S L 5 L gl

W5 oo M i 035 oS Sl Shas o
S50 93 dherr 3l ke Ol 4 5 (andllas o) Colaal) ol
laosls ol 31 i oSl Jgl b el (glols Wlg o 15
sl W5 elol psle Vs o3 s s 5l plne
Aol sdas 4 00 A (g S 4 SRk ol Lol
al) Olea b (bl anslr Oldlae) w0l ) osbidianels
adle oKl elazx ple walladr 5 Blo (slenrl o e
503 YA BAYAY dlies o3L (Jsb cgr 4 5 ( oLbLD
Dt S50 Lo o0l Sl ez oy Ay o B 43,8 s
Mg ol el egle Sl 53 I & b ol Sl
(,l;« slald Jagh ol Caeal aix ey Csledl
gl el sa) 5 glaesls  ae ol =y obdianal>
Elar s e ol odgom oy oz 5 Mo 53 IS o Laalds
P B CRRR S R PYP RN OV N N
S B s S sk w il Ol s eldasl
Lol & codl pge Ol Ladbes laes Olaeziwl
OFAY o jlae 5 Jgw) LSl o 2505 Sl 5l e 5

Sed e g3 5l ol G el ) e
S i b Ol s e ldanals SV s adbes
bl ;M}rﬁ Sk Gl s 5 oo 5 4 2
i e oSk (B lagarle Sl elid
Sl gl ololr nbl 5 baddge sl 5 el =

Sy daler C‘.kp Olubidanal> slag,Kan il



\Y4¢ J,uLg T}Mt b)LQ-M;' ‘(0‘\) u‘,L‘i e)Lo.J ‘v..f.v.ir 5 S JLM g&bﬁ)g quwb YA

Loolabidanals o 55 ode Vsl ) 4 (VYAQ)
W5 s el gy 5ty 4 oo 5,055 51 ealind
ks MRS Cilin 0 5my LES et 4 ale Ve
5 el 5 Slange o 6 K0n oS jrie dlis
Sele Ol pobidanalr doea 536 e SNV s JMCB'-)\
ol gl S e G ) 53 YAV BTV ladl
Oklo w8 Dl (5,8 IS s 3l S ey
S Gl b 8 50 ek 5 olad b Vs L) o o
kg 181 a8 sp8 0 Jold 1, Vs doys o
s Sul A § s Ll slasl
D3 bl gy sl eslaal L (WYAY) ojlas 5 g
OLE 5 asls y Sty fon SLaaSed Sl L O g 5 o
slasls 5 e OVl ufJ\.miyr.A adlas a5 Wsls
el Olails s (65Kan oy Sl S50 ol (sl
;MJJV_A sl (WF4Y) sl eoly
alad ol Sl eslial b 1y 55t 56 055 L3 Ol ol
oslae L3 S oy YeN) B 144) L;\AJLN&WJ& bl
S e saale (L, Selll gl FAY) 2 Kes
A e S 1 Al e S¥lne Ve alls oS
Ll |5 wlansls Il Vo 51 ay S35 agle 50 51
ol 025 G818 3 (S s 2 @l L5 o) 2
olas 5 g iy e glaanid; le 4 cos S
WS Il 5 1515 baesls en Sl eslizad b cpieen (1FAY)
or Slmlis sk a1y Lppe Ve s S s
S I (1S el Koy e ) S
o > Dslie Gl b plaasid  asls il anslis
ol )l g (A8 lie b 4 g s olidl LS, canlllae
A s okas (e (058 Glaodls Sleslenl b i 5 nen 4
b Shesior sl gl el (al353) ke
53 ok gy lasl Sl 3 &S S8 Ul e s gl ek
b &S ol (53590 g5 dlin ol adlion b B 53 s
i Jow 4 pldanls 5 gl A8 L g

2R R alles e Ylon) QLT S Sl s
R Gl bl e A el a3 553 DV kS
o Ve OF Aoy VWA 5 6lKan L oVis sy MY
L 4l gl b

on s s 3 (VWAL (65558 5 $os0 5 weolas
e ol slaaled 53 Ol O SKiags (St sies
53 ol sl s sl s Gl sl 5 sa elerle e
VL IPA[ ORI R Wt PSS T W RRRPIING W
O SCan 55 b Ol 01 Stn s S Sl Oln e 2 e 2053
ol b proman 23 oo A5 ey 0 Ol slay5iS L
5O ebde L panie JeSilie s el
e SOl W e bl OB 5 a8l glasy
S5 S5 w9 Solha

Slaoals Sl eslidd b (Y8 ahe 5 pdis oS
MRl ke Cia lasl Ole 3 St fan el
adlae sl 53 s S sy 3l L slaalal s 1 dali
6)l>/wA u{f.m.u YooA B Yoo 6LQJL.~ B CM Y
RS 5 ke s Sy pile 53 el Sl sl
S osb 4 s iS5 Sl e es 5o (s Ses
o OVl doys MVY 5 a5 S 58 cVle s AV/TY
L 4l (gl il &g

e 2l ey 5 (WTAY) s 5 ot
S sly QLS w((Sagy 53 Sragsy dee Ve j5 oS HLis
L oS als sy 8 5o a5 e @ ok Sl S
03 el W5 laesly oddanils (g3smo e Oloy SIS
0593 5 ki ime dlie You Sledbl y farie aghn ol
oMbl (Ve 45 anrl jo L 45 35 1FA B YA Wl le
ol gy j@? ]

Sed B b atasy 5 asS il sl s
Slp el glaals Wos SlacssSs 5l (St sos

L Web of Science
2 Collaboration Coefficient



V4

Oyl gwlbidanals 53 &JL - Sl L}cbu

5 Sl s oS e gl erls Ol S el Of 5 S
By RT3 I VI RC I CRPV N LR VWP
oA UL e lSen L albes ey s ol
3 gas

DA s a28 5 sl (T0)4) LELan 5704
Do 53 dben oKt Skl Jod 5 5 4 (SIS
Sl eslizal b OLa) iztls s ogpm onl 53 Jlad i abeee VA
(ol el o 5 2 5 OIS gla ot ls aras 5o
n 53 AadlS Can jpde K3 oS 4 e 55
Lo eseie by Cbslaal sliad 5 g S e polde anslde
sy andlae cpl s 53 cpl Ol VL las, (Soen S
S5l

5 1 A ea Sas sy s Ol (T0)) Tl
reme Bl 53 &8 Sledbl ey g llS and; Yl
ol @l S e o Y8 Jile ladle 5y b e
A 51)@@6&?}%&);@1;@” Ly a8 sls OLaS s
O e a8 oy e sdalin ) Sde ad) ;3 oo Sl g
Al o Lol 53 555 Fok al o O 5555 51 (Sl Ol
SSar 5 ML DU ST b Lol 3 (6,55 rask
) 55 oode Glag e S s sk 4 (VYY)
Sl 2 $er Goasls 23S oo ey sl
Ml 5 AR (8330w gl A > Albes
L;j\ c&u 93 5 lag K sdes LS J?Bu“ B V"'”J:'
ke Sl g ;;é:fbr-‘* 58 ) opl s Ll S 50
Klansls Ly St gladle 5o Oleosen

S eartls albe a b o3 tass JS b w
Ll S E Glls U sse 05l el (o Sen
Sy o, pl a aSS ed lasSSS s55 L o st
a4 e ogmge Slasl e 5l asl S ol

fu.wrj& Q\:Jb‘M&JJJGMMo)? J\QJLBHSJMJGA

®vyan
* Ardanuy
® Aguilar-Moya

om oS ol LI ragn cpl glaasl sy S Sas
Sl ome daly o0 5 4 3T (LIS Ly sdone
SSERTt

3OS o e g3 5 (WVAY) 0L ey 5 R0l o
L;‘{JSUM Sl gy 2 4SS il gl el Sl eslinad |
5 S e Oldlas willad) s edd iz OV
S Laxss O mhaw s dmtlsy @ledbl ekl
37 e 53 ey LSS slaadlge 5 oS1 5 Bld 4 oS
OBy 5 5 oo i A5 Olin 5 a8 0 Sl ax Lo
w S Sl Sladlae sgdme 51 sy ol LAS Jasie S
YA Jeie dlie cpl (bl amslr . ciled om0y W 5
S e aelhad 53 1T BTAT ladle Ol ol e Al
S OYAY) Bl 5 by b eed 4 el
Copte 5 Ml o3 O Kiasn Ol (o Ken
\Vo ‘_;,\Mi_yr.a WSl J:bu")'\ ekl L1y Ol sl s (gt
sladle b o 5 A 4 0 W s edd e dlis
) OUis 2assy cpl sl dged sy ATAY YAV
W5 S S Glaes S Soppe 4 a8 Ll bl iy o)
Wl s T 0o B3I S Jlm 53 L3l e

531 ake slage,an slaaslt st (Yo 01) ' ey
O 03 GRS ol (S DS g p e ) L
Shodd = o Jil.w Sl S s s S &, laases
J:K,LJ opde laasls oS sl OLES et el s
daily oS ol b lav g 5k 4 my dias e S S Ole
S s w Og e ol S S e b L
o Kan glaasios Sltla (YorA) [HLKen 5 58 sy
BVAVA gladle o ((ammpler dlee Ve 55 1) ole
by CEM aw 5 e aass s Sy Yot
o B (L 328) OIS 5 (Sl o) ale (O8N )

@t& sl 023 éwl bj>.- dd.»/ P ﬂ}}i L)':‘ S ol

! Newman
2 Hou



\Y4¢ J,uLg T}Mt b)LQ-M;' ‘(0‘\) u‘,L‘i e)Lo.J ‘MJWJLA g&bﬁ)g quwb A+

flonrl G alis w0 1) ale plazzl (a8 Ol ailr
Sl Dbl 2 10T 015 o olSST oS o5 SleniS
Cadise sy Cenils Dbl ol 55 )l Lilasl
5 b)) e Ol 1 e OLHFE Ol slazl
S 315 Slos S O Olr el DLl 0¥ by s
Rl st ol L bkiged o 5 e B 2)lse 0 5 205
S andllas o tails S a3 (S Ll g e b
Bl b 5 Sl g3 i O3 S 3L O i 55 L
ot O w3¥ o Wil ale 1 S adl s g Ken
Ll G asls) Lomy 5 Jolss

s bl e s eispel S le S

Sl e w2l 53 eset (ele GblKen
ol b o 5 5 5 ATB e Ll ) o
o Sl Al S e alE S e 4 by,
S oem Al GEA e sy e s
ke bl Sl bl b g;dbv-“ St bl S en
W5 slesls el Lale wd) S OLISE Ol
Alres Lo 3 oo SVl 4y allion 05 s 61 0k
R T Rl R e e
Gy S ede jlle S 0L sl esls & e
v ok DS 5 Ll Olalils by, kel
Sdbas adbios o ole lasKan ol lags Son
b e 53 s tagn ale OVl s K w
el S e Ao i Yl

Bl Sy ol i Sl b
e tie Adbon Lals, ik 4 S 5 5 laodl Sl
S5 s 0l Sl Jo il 0L 5 B
S 53 s olr 5l e dails G laws s
L ot o 2l Ll T b oS el oliedl 5 Laly,
308 sdalie IS U1, Sk s 015 e

! Randall Collins

T0 3N s M 0 wleeS (LIS ol 2l 5l
éﬁwjrimadl}:;ﬁ Ol 5 Sle i) ool (g K
sl (D ‘@“”rl“ Slalllae s (VYA ) (add
Sl L Ve sdas 515 Oledl Ol 595 05 oyl OYlad &S
5 olel laasls gsde slie Osls Cows @ PBl Sl
OLL (B 2 sks ot Ok 5 Lo pod &S o
b b b5 Ul slapals palis ol il
b i 505 laassame b uld 55 4l L 5 ol i
LS b Shle 4 2L s 2 0 4 el S
S 3 (Sl o e ol — (R el 5 ol )
© oy Bl JbCio g Oly 53 3 pe Slosl S8 Ol Ll
N R
St Glatass ST A das e 0L s e
e O laesls &S Wiy ol SV 1 G s (gl S
3 305 odalin LT 3 (5 5 55515 Ol oo 2eS o iles S
lonled Saell glaosls b3k el Sliios sdas
538l Bl S esls a5 Slalllas cl 53 LS ol psle
W5 o pep el 3pdee Sl gy Dse 2
sl pile oy 3 o ga 4 5 Dl 53 gleesls (i
D R T ] PP S SV RS V™ (R

A Gl
= 53 S8 slahash s bl ek 5 6ok
03,57 o3, (e glarh SlalS Js e ulidansl
dozr 3l e g S daudy o o seke Ol Cenl L
Ol 31 (5ot bl o el oo 05 53 oS el i
Sl S Ldime a5 el 5 S ey 2 Se IS Oy
(ol s sl 3pd e Mg Ol ) slaes S lau
oz 3 15 Jsl G oo elaat Olajle e el OTAY

25l Wl e W5 A5



AN

Oyl gwlbidanals 53 &JL - Sl L}cbu

LIS S a3 0 padse Opely 53 45 dies (S i
3 Laes 05,8 Sy sl S e S A B s
e o3 il KaSG a4y e
sible (6551 31 edST olasdeles o b colize 3131 ool
A Ll g

e S35 6l e S s Jolas jlad (slaadl 3
el sk 58 55 b ol vf“\'“““ifv‘"‘ el sla>l B 5
Sl 03 5 Llos S S a5 (S le fabge S35 p oS Al
2 0> OBk g dieas sddenn (iagh opd 5 S (g
S died gl — e DM 3 Al by 5 i e
ot Sl lis ol wan (gl (SKn bl oS gl 3
SLAL & Sl aen 5 5,05 i air OB 5 aen <l
05,5 sl Joles ol e s sl Olis aSTy Jlexs!
25 dalg able 6550 51 L I,

bsn S8 i gl CEES 5 Gl IS e w
ol g e 01 5 o8 el e plans S 6018 0
e Slimle 5 s hles da ihiS S ol (6 Olas
2 e ol 5 O 5 R (Sea) Las el
e A4 OYAT (sl s s ls) Sl bl S
CS 55 i Sl i S S s lKen it
2l Sl el S 5 355 Lo Wlas Ko
Ll 4 5 jalees LSS 5 Sl blow o)
wry s dlie HLS L Culg 5o 5 Cl Sas Db Sl
e O g DET 1 (65t il o0 45 (5800 5 e
S S P s syl sl 5 wle Sl nl s
Oy oS Syl e 5 OF SL231 5 (sosls Jolie b W
ke 5l I3 3 6 ol By oS 3 (Ko 355
S ol e O sbaal sl s UPIRT A D o gud
05 S gldlie s5ls ok |y ok e SR Jlas Q.:J_T
sl dle 1SS il (ool g sl 5l e O
Wl 03 50 5 - gis

diine &S Coslrel a0 o b S w0k X alei

5 Lsd S 4Tl LS eyl (Ye oY) 5 sl a
S L el e D asl S L e a
5o okl S O3 slabaly 5 elad Shy s sl i
Ol 25 25 & 5 ool o po Wl (85 plis
ol S S (S b asd e ASbes S S
Loso el zoe 8 i ndh il Cis 10 S s o
sl Sy sl Lsb a i gl ki s L
Sl o ,alb 1 Ol gly s adu il
5 el e Slosl Sl eslizad b 58 & & S0kes
Ll o e oL 5 e o5 gl 1 Oltadils e
e Jol Gk 4 s Sashy - ke SV (Oler)
amel> 53 pslad g edde &AK,”L;- shls gl oS Ll
(el (G (s Sludie &S jsbokea dnea e
j.}ksjmrlf}\ A 5 oS 5 gdmee (e ol 3l 51 51
(kB ngld) 3y o £ 55 an RIS 4 e 3 | ik
oM Gl Ll e 5 hagh - e dle P
g0l 13 sl o me 315555 Ol Dl L SL
oo o e AL 52t 8 Sl 06 Sy A8 L5 S|
Fote By aS| ol sl 3151 S8 il o3 gad e Ll
a5 S Sl e 5 e S e ol s 25
O (sl oS guloee .Cosslandly Sl 5 St Ol e
B N X0 BTSN L PN S PE P
T o I U1 (P PSP - LG
Bl Carse WLl gl ede Cole aldl il Bl
Jeams sl e 318 53 (glel OLgmiils (sl 5 43,
Ll ez slade oy 5 Jle )
S e Glacl gl IS S plaaddse bl
Ll dlie S K s e Ol e gn Bl
AT I8 sl 48y i3k b ol S e
R S R T
G5l Sa s Lles S S et fabse SGossy b3 S
el b axdy glls 058 Sl 8T (6 s S S



\Y4¢ J,uLg T}Mt b)LQ-M;' ‘(0‘\) u‘,L‘i e)Lo.J ‘v..f.v.ir 5 S JLM g&bﬁ)g quwb AY

Oss 5 3)ls oS Al b bz (Son b alo o L
Ja:Lw‘ 2 Ju‘j}& L;Ols L;d.lﬂt& szj") M'L'Lw_g.:r.i.& 6Lsﬁojz.<.:\
L Ju?:ﬁ J.\S&_,J?-b L5‘°"\'p ‘5‘)&@ .D)‘J‘\SL;.;)J:% CLA
Curdge 5loslizal Loy os S 3, s Ha L &l Sdalo
T NI A N S
2 s

)jl.lo asles BLl C,:.;% )‘ L}JJYL’ ckw)) ‘f.:]ls AJ”J.E B
O a6 Glaes s 5o Ll e S e S 35
il il g xS0y byl 0T L aS 1, oS ol 5 edel
Lobasled 2 o ol by 07 ioles) iled (6550 31 Sl e
C;&ijd‘}:nwj)mﬁ \)djj\ S ‘u’<"hf9 Ail.njw
Jel>s C'yug.pl 0 (VU b s 5 sl B) (b e
Cs g 3 Ol Sl ale &S O Oy o plam] slaaslis
T N B N
(Sl il K eS s L Lfl:m("“
Sl G Ok onl s opd i e Ses Ol
GolSen S pl bl il o il Sl s s (g
CM‘wdudjmg;:ﬂésvﬁdﬂij)bvﬁéﬁbd‘})
Al o Ll eSSl age Sl L3 5l S

perat 4 le Kes S b il S
B (Ka bl 51 5L cmiils —sliad glag Kan
Sl 5ledel y elars) alo e = b5 s BT psles
Ly el pl s bl (G551 S & clds s s
B dalet 58 ade GBI slae 1 Kl O e S ] g

Sl Ll o Ol 5o e S e 550 Jalss Sl
b ale e 3l esliial LS e e Sl b5l S
daly, S ol n s O e Sl s eld gy

T L I I
Sl 3 kte ol e plens bl 4 Cd (S
Sl Delad a5t 3 38 omdse Olan Jowe elenr
el 55 a Gl Cao b e Hltle (EaaBge ol (0les)
Jole it by el Gl T s IS slael o
wr b ped Sl gl o b e jltla sdiS s
5 a5 s ax S US el Sl LSl s LS
Bilss ) S i Jime patd 4 (Sa b
35 ollr e S o i ) s Able (531 Ol
S5 Ol Ol s 53 o5 Sy b S 0 Blodd 4 a0
Sl e ible

Sp b ale 5 ible 55151 VL Olpe 5l
g sl s Ceo b e bl g3 el oSl
(Eoe st e SV Fled oLl i
Ly ible 55 Ol 55 Slag (Koo b wlo s 3525
XS Olag e [ O Kiasn Al glas Sl Ol
53 (TE 0ks) (G B Sl & ible (655D roman
Sd 3l ol Camie 5 (Sa 3wl e
SIS 005 4S5 Oles able (6551 5 S w0 Bladl Ll
o3lal S5 Oll aen &SOT 3 i ol 085 o= 5
S 53 S 5 oL b oy e e e 3L
Al g e

Slslsle &S US s Jos Gy By el i
Cale) ele lajlma fo Sl g ol Ll S
T s bl Sy 4 5 Slaedy] G pme oSl L
A 53 ASLaI s O Lalys oo laale 5 L]
S 350 sl el Ll 3l GlaSs Conl (K Dy s
o 5 Able 53 Ol b &S5 daly OF s sl
T N Pt I I CIGE N PSP N VR P
h 03 55 550 65 5 SR 5 S

JLJ}J ¢Ub_3 0> o, bl Bld 4y (635 oS dAK;A

b oo wlgiy O & u.alfil;- shls @K&jb P



AY

Oyl gwlbidanals 53 &JL - Sl L}cbu

D T R e I BN ST BT
AL Gl s ek b e oo as e s (golmal
Slr 253 658 PS5 (K alop S s
OF) dsh e aua sl JAK‘L&\; oyl olls]
(YA
IS 4 Sl eslal b dior oa R cpl 02 cnl ol
BE JULV-“ ;.,JLE BH wl& éud)&@ 4-<~w JJ’v BERT Y
4 JQ sk Cmle) s astls J:>-L..«wl>- Yo
b slawes s o8 8 oisb 5 (K e 5151l e
R P N O S I R M S PR PPN

ol

GRS 5
Slesls W5 S @ Jsl e 3 lash ol Gl e
s gyl el pile w i SV G 35
aile Bl 4 &8 Cl (Ol cwbidansls doen o4 25
Sl Ol bl el 4 SISy 5 L
S (alsear ob L OF 51 dlie ol 55 slast] S 4 los
4 S il (el fjlp LV PV PERE PR
G 4y a0 ol nlanily ft’ e (gt ldansls Dlallae)
BTSN WS- PR SR P 0 N (- PV O
ol S O Ll Cnld piman 5 Sl plerl psle o5
e olKils ol (@l dlie ol 3 OT (ol ol s
Oal o3 Ll ple o550 o3 ke ol2ils Ulge 4 olblLb
o RS st @ p g 40 Bl e 25 0wl
S e ml.o wllad) oslods Ol NES ol
okl s (aellad) Jlantl a4 dlas ol s (olbll wdle
Dy

SIIVA BAYAY ladle bos 4,80 aw ol OV
SVGe (g3lualed SalSol 5 o pime gl S Gy b
S ala>Me b iass ol glaesls W5 8 .0 @jicv,
03 S W)bé‘(’f.' 23 et OleMbl 5,5 5 Ve SO

Sl Glaglo oo 0l gy S b le o AL &l Skl
S Sl s Ol s s el ces Sl s ol S
wlopw ol 2 1y 5 glaedl W5 5 oS8 sl o
AWl e Koy b5 S8 e Bl ST s 5,85,
Gl 50 Colo Gl adly Cgr s 4 @il
Mo ol XS alp glie 8] Cmbpe 5 slezs]
Cows 31y s bS5 Caenl Ol Jgb s Kap
bl s e 08T, Glasltle Comge 4 Wl cdlesls
Al 8 e Ll e Ol 55 50

35 Obe 03 sy B 50 &S SSWIS pabse Sl EU
Dbl el b o A wiey L3 olazxl 5 oo Al
D Ollo Oles Olgip 1y ok gy (Son 5 e
o5 a2 Bld gy 4l s AL L el
5l 3515 2 O s s 4y 05,8 ol o o 5225
535S e s 4 OLAES (a5
e 3 A els S0 S dmes ale b e
wlo e DLl 51 s ole a4 b5 OTM G Ol SS
e Laao g 35 (S

ol sl AL wlopw 035 pald (ol AN
VPSP (G cUé_} 33 Gousada bl dls a0 aS 55l JLis
el gl 5 Olyz 0L gmils e a2l &8 Ol Lo
Gl ol Ll e 0t ke 5 4B S Lt dbale o |
338 03538 Ol gmils Glawlo w5 3l ax 0 s
le o 5 oy ilas e 05381 L Okl e o 5 ot
o b OUT gl Sse bl Al s 5 slexs]
Ll @ Obgmtils 003 S5 cal by 3 e wle
t,.u'b\csb); o h bl el o ) g sede
Lier KU 4 bt BB Ll sy sliel 4 &S
Lo ASlg ped S Dbkl 3l g8l OYAY (JS6 5 5melo)
A S gle e 5 Gl s sk 4 dal e
5 el alo 5 A 08 St b Sl bl

b ale ol 53 1y e ol (Son b wle s 4 OF s



\Y4¢ J,uLg T}Mt b)LQ-M;' ‘(0‘\) u‘,L‘i e)Lo.J ‘v..f.v.ir 5 S JLM g&bﬁ)g quwb AL

S (ghuads o= %FJSCL.«):){&: el
b S sl ) S il S S s S
ol S e e KU w0 |y Ol Oluteisls O
58S s b s S Sose 4
wa 4 S glacdie St Cad S 4 (6,50
Wl T et s Do b s dinen sla U
L oVl slaas 50y 355 ool ol oS 4>”_-QT &Sl
Aas J:’i‘f)‘ B o 2 gﬂ‘)\’\}" JU\_}-'@MJGM)JM
S 03 52,5 08 S s e G Sslhe S
S o o o gy (5 505 4SS 8 sl

WA.&J}: S f.x;,‘..a Sl 4w s olsl s
fL«Sn\SCM\&.Ja;Q)'l SlaSl 5 adlje G o e S
‘L;j;‘.;»J;LMAJ@@bl{QWﬁJK{«{QTUAjJ
S K Ji:ﬂ.?r.h el @w rove Jadly eeeo
adlge p o5 4 i ax g oS dies a3l e slaad s
P d)m;.é Udjj) M).) ;ﬂ.l;aﬁ QLS.:;?J e .)_7;:‘5& gz.l?'
Gl 0l (6,803l Ao ;5 AY B oy 80 Sl adle o S 55

sljatls @S o o als G atws
S sy e 5 b S 4 S dnes S

A e . o - ..
Sl gL{JSJA u..a:—l.w (PP u..a;-Lw A8 .Ju)\bﬁ.‘ja
C,w;\Q)L,o:\‘\;.-);Qﬁy.@l&@mt\;&\&b\;:f45

4 Network Clustering Coefficient (Transitivity)
% Connected Network

® Component

" Valente

8 Centrality

® Degree Centrality
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2 Geodesic

% Betweenness Centrality
# Constraint
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2 Network Clustering Coefficient (Transitivity)
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