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ABSTRACT

At present, the essence situation of Joint Research Projects Community in
Taiwan lacks a complex networks structure characteristic analysis as definite as in
Scale free, Small world, Fractal, et cetera. In the Joint Research Projects Community
networks, there are many subgraphs and oveﬂapping structures inside them. The
thesis research designs the multiple ‘di'r‘ne‘nsions, 'ego network motif of principal
investigators and readies for exploFing all motifs of annual real networks data sourced
by the government research bul‘lg'tin of Talwan-Natienal Science Council.

The thesis research in estir"nati‘nrg, analyzing and graph-drawing for the Joint
Research Projects Community networks"in Taiwan, it makes use of SPSS 15.0,
UCINET 6.186 and NetDraw 2.076 for Windows to compute all real data of sampling
survey, after analyzing to demonstrate the complex networks structure characteristics
with several analysis processes such as Cohesion, Subgroups/Cliques, Centrality
Measures, Group Centrality, Roles and Positions, Power Law and Networks Graph.

The conclusion reveals a special significance of specific projects management,
means that the group centrality and threshold rate of each annual Joint Research
Projects Community of Taiwan, should be monitored and operated it in coordination
with specific projects member and drawn up new policies of the authorities, then the
national innovation system resource will be effective to distribute in the future. The
thesis research successfully tests and verifies all complex networks structure
characteristics of Joint Research Projects Community, also draws out all subgraphs
and the entirety graphs in each year.

Key words: Complex network, Overlapping community structure, Scale free,
Small world, Fractal, Affiliation networks, UCINET, NetDraw.
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$o% g

FERFFIFLE NS D R i ERT & R LS (4
2007) 0 R B EF rAF e E K Albert-Laszlo ¢ Eric(2003) 74 &
& % R3% (scale-free networks)  #— T2 &2 (hub) | & r\ﬁ} (i
Tt (F Bxard K'gY e d ¥4 2~3/F) 2 ¢ Newman (2004)
T B A TR RRE )2 Internet ~WW 2 T 5 202
BiTRRSEFEE EAMAT o L35 447 50,000 BB EAPE S (F R —
Newman 3% 47 7 S B & 1 (discipline) AF& P & 7 #18 R (drfF BfeF 1

EPFEE) BFL B Y (collaboration) 2 & ER fhie s » H 3R ¥ 8 g s

N

o E I RER T*iir}’? Albert Laszlo 22 Eric (2003) 2 S pa =

B o) (dod 1907 ) 7 !r*éq‘ﬁx% Nraé EPEF RETRABHA Y o bl
Ll PR —?@ﬁv&? FoBrdos’ BE A< g B E o BB A

A2 1400 5+ 27 2 Erdog, #M bR = it jeAeif 500 ¢ o

1 BR R

-
#& * R 3 2R 5| (NETWORKS) &- 2L.(NODES) 1§ & (LINKS)
o058 18 38t R SFUAL $RApF 240 F R
(Cellul‘ar netabolism) BTG 2 45 (Participation in the same
(Molecules) biochemical reaction)
PR T R RE - T
(Appearance in the same

(Hollywood) (Actors) wovie)

PR B oE kg H s J 3B d i i
(Internet) (Routers) (Appearance in the

physical connections)
30 Faires

(Protein regulatory P et 45 dm e 'éf” e 9 .fﬁh‘ R edp 3 e e .
(Proteins) (Interactions among proteins)
network)
ERFy &IEH G Fot EIEERH/?

(Research collaborations) (Scientists) (Co—authorship of papers)

el B A leX=3 ¢

(Sexual relationships) (People) (Sexual contact)
i ®T TH2HFT RIS
(World Wide Web) (Web pages) (URLs)

T kR Albert-Laszlo & Eric (2003): ## 3 # 12 -

=



SAPRE TR AL AT B A bk Pt A S R R T
AL R L E e Ao & B Y et o R RS % S B (nodes) o
PH L IFERG Y M % (links) kpedpERT 2L L RFAY & T
%4 % (research collaborations networks) - & 35!% ki A8 7 pF > #12
A€ 477 34 14 4 (principal investigator > PI1) 3 4: ¢ % ik & gk »
“"ﬁ‘*ﬁﬁf'%%ﬁﬁ% ARBBEMG (LEFT ) FEEYRE S
MR G CRBAEE § TR B A A4 S L TP A2 A e 2 2
P () L3 Remc Arepl—Thesn (hub) o & TR LE
(power law) > r2 2 #F3d LT # & 7 712 A 770 H i & ip 2 & Frje 7]
ERRERBAEE - TRERAR 2 THFRAE | 2R, BEHNE (-

W 5= K ek e B dpRE o ,-’gﬁ‘-;fi;}j;b T/ 1 AL %‘i}k%%fﬁﬁr'ﬁ_i [NPEC

2.1 Ay %V%ﬁﬁw

WE kR ‘Lfﬁ_g*qﬁiﬁagiﬁ'ﬂ R # < & B F # % (real network)

T H A HP % (regular network) e E{ﬁ“'&ﬁé&% % % (random network ) -

AALL G A F B R PR B R RS R AR SRS
& &4 e % (complex network) » B3 % Briit i AL &9z BB

PracE £ B (small world)»c/ ~ & = B /& & & (scale free)f e o 254

(fractal )

AR ARABEHITETT 2T F 5§ £ %74 (Steven . Strogatz)
w0001 5 & (BT HRBELE) 2 0 B BB AR EFRELRART 7

B LR chgiit o ARG A GBI L WA
1. % H4F 21t (Structural complexity) — & &5 5F4FR2 Mg 2 P L AEF

2. g B 2 iwie (Network evolution) — 4 5ELH € EPF A @ 2% > bl4r



237 (WorldWideWeb) ¥ » & A 4ogn frz = f e jf 4 e T 205 -
g i

3.8 % 7 2 (Connectiondiversity) — & B () vic g7 02
o & (weights) ~ * #+ (directions) £ %55 (signs) » 4o#d 5 5 5uv b

LRI E SRR AR C A TR SR R

v

4. ¥ g 4f e+ (Dynamical complexity) — 4% @ $BEF 7 i 5 2L L L
(nonlinear dynamical systems) ° &4k F]1% % (gene network) & 472

~ it 5 L7 (Josephson junction array) ® - #F - @Bk & S AR

35580 G Tk g o
5. @B 7 kit (Node diversity) — %°¢ 5 3% 7 7 b s o& 8 > F4oKohn

1999 #E# d Aef FoBe g P drdlimee A B A B e A S B g
@gﬁm%awwﬁ$fP”%%
6. ®xigseit (Meta- compllcatlo )' Ao X #f"imﬁ Feitictp I B Bl
734 (powergrld) m*FL J:IILELL&TL I’ﬁﬁ KNG o & 5 #edl g n g
KBRS A4 ﬁj‘—l—g%%"}a]‘%ﬁ é&migﬁg,i:}ﬁ?fﬁ!;\béﬂg‘gi

FFRREE AR

"~

AR R D BT TR EMY R ETR P BALEE - AR
Bt )RR B RS AR, (fractality) 347 7 BLELA i &7 7))

< }g%*;f‘é% P\ z ¥ o

P

2.1.1 £ LRERR

5 g% (Strogatz > 2001 5 Albert & Barabasi » 2002 ; Dorogovtsev

-

& Mendes » 2002) 4p ' E F & A AFfe kST dhm ¢ R % (scale-free
network ) - % § 33 @B EAE LT FTx 2 E A F (power-law degree

distributions) | s deB 2.1 %77 > Bl =T & 7 &84 F T 48954



% 1% (bell-shaped curve distribution of nodes linkages) - B+ P]&_i* 4

T B S R RS w A % (power law distribution of nodes linkages)

PEFBBEREHALG PESBIBRTFTIIELD
s . AREHER g
3 # e °F 3 &%
B P B
"
3
L4
3
Bk ARER AREE (HECR)
5E 18 % % (Randon Network) & T R % % (Scale-Free Network)

Bl 2 "TWRREEBERERSERER A T HRE
TR kR Albert-Laszlo & Eric (2003); #4773 &2 o

Albert-Laszlo £ Erlc(2003) !f Fﬁ 0@ 2 Bt (Scale-Free

Networks) | £+ — T & & %ﬁ-%&(Hub).Ja-,—, 'rﬁif‘%zt TR (P FExEEYKAE
¢ o ¥ A +&2~3F'“) E ﬁPIJL NS HLrﬁf udf'm‘p‘ [IP0E 30°5 AR =R i e v o - S
(random networks) - # % Fr%hu i ;‘7}}‘» A rE L ATHEY
W kprd s B ER s G J%‘]ﬁi-g\?}j’ &5 4 (bell-shaped
curve) > & % Bcd L dREcp 3TN - B HRYTE R R (scale-free
networks) & AR RO E Ry A BESELE—C B2 2R ()
TEOTIEL B BERE R e > A SR e GG Y
S RE A w (power-law) » gt FEE BTG S B EARITRR 0 TG
S EHBEEARE AR R RATE S o AT R o S ARk TR
RRJRAE(TRAFEIHERARALR) SRRSO KT R AEEa
BB BERr e Es Y MAEE ¥ B (double-logarithmic scale)

IS AEHN PSR L - FERLAFAER (4o B 2977 ) e
ARTT UG ERE DR R SR h e LR (Rl 3

10



S ) BA Ry k2 g ReRT AR (W4T ) B3 e ER
REARGE (LEWD ) > Fd F-RL- e (- upy3 ) > Rl 47 ed

GERL SR (Re@E8ng) FI SRS A - LFR (- mzy) -

@ i & &g (main city)
@ - &8 (normal city) < -

» @ £ 5 ¥%g (hub)
@ - & %2 (node)

!

N\

VAN

)\‘
—

}

|
’4
1

[ [

R~

iy AP 7

o

b L &
S AT G -
Bl 3 oA kAR I'l S S e

1
(g LT LB o . C(mc BT LR
:{ _.‘.'F{-" LR 2 E:—"J
i - W

2.1.2 JERF@mRE 0

RN ) S LR R R R R N G
Fd K RRHARFEAE R SRFRGDUApE* 2T o PLHLE F
friE 2 AR P & R R e 2 403] (Regular Network Model ) &2 " 4 %
#4] (Random Network Model) = #F 7 #e 4 ke = ff H cik § B 5 o
FEBypr LA A HRE > L3 TP EEAE LA TSR A

ERFEF AN Lo

“gisWattse Strogatz(1998)/ 3 #% 1 73 = /| & B %44 (small world
Network Model) %2 ¥ - B 5 A M4 Aiip i B Bic— £ el

% (small world network phenomenon) - 2 5 "% # % A& (high clustering

11



coefficient) | 22 " 4 g & (low separation coefficient) | i % ipf
FR-PMFATEFFRAIR L R 475 ks 208 F 2% (physical
network ) =& # F_ 4P| % (regular network) - » 7 E %1 % % (random

nﬁmm)’ﬁ{ﬁ*%ﬂ%%ﬁ%%%%ﬁﬁi@%%ﬁﬁgm@’W@%ﬁ

BEA R G R R AP PR TR AR RS PR ARG

\

e

THre BPEAY R AEL T R BT REVR ES S Fke

A B % small world network Y183 % random network

#* 5% 4 81 Increasing randomness

Bl O AP ngisers Far) 2 Rk e s

T kiR Watts & Strogatz (1998) 5 #F 3 B -
BARP AL O RER 2 B, - BB EATEARAES > B gl
B75¢ &2k (vertices) i (edges) «hidcP » £ 5 20 B &g 40 B

BRF RS R B OFEH TR i p B) > $TRPIER

=

HE - B EEBRETE s S D BB E P A SR B ¥ £ AT

=

- AP R R E AT e g A e P B SRR ITRE S E R -

4o b Bl 5 #7or 0 Watts £ Strogatz #-— B2RP| 2 PEA] > e b - B
PR BT R N L R R R B B ERA N FRA(T

ISRERERCE) RS THL P R RE o F p=0 B RBIRREE
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Bzip s SRR RS LRPRE D Lo Al T 0<p<]

N B pE K p B~ideht %]ﬁ]?‘,ﬁ? ’ fi&f%f—'ﬂj%k ) B R

FE GO AR Glicfei] T aiede s p=l BF o RIE B A ARG

b S
HHA
(2% B #m)

o

Renormalization
group analysis

Renormalization
group analysis

AT L E B4 A 47 (Renormalization group analysis) # 3 {8 #7
B R SR TN B R H (B 6) 0 2 8WS )2 f e

*enZ RS RGN R R e R SRR B R A A A T

A &
oo @ NI B e SR T e S | et e S SRR A 453 0 F 7D F

o A AT o Ao 6 RIA B T2 S RAAE 2 T3 N R HM,
AL ATE F i (R AN 2 R R B HA S T
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WA eI B s R A7 4 R0 Song ¥ < (2005) # R

REHY EE FeRrLEA) (fractality) —
B> F 4 D Adp i s

FEF R

W EF 7 AR B S B

(fractal Self-similarity) %@ 7 ¥4 > @ #

gy (fractal ) Bl TR S AT AP AT 7 chid & Bjc o
o sAidEae Al a Rk 2 TR RRERRG | A SAFRRER
PHAFA T FRGE > Ty = B A& ol -

A A5 P A B R A fe R 5 St ehdp i A )
P B ¥ onE % 5% % (hierarchical network) » a E 3§+ F42 > 5+
SHFERLEE RREHE A EF B RRE S R

,fs;.kff&v‘ REAY RV AR

"
¥

ERR
# < (Chaoming Song, Shlomo Havlin & Hernan A. Makse )

¥

RS

A

1>t Mandelbrot (1983) ffed@ &gt » ¥ 7 BT Hens 8 0 &

(fractal geometry) RTR A G R (fractal topology) % 4phf £

EAF R R CHFEAATRME LR T RE T R AR AT AL RS
A TR o AR B R RS 8 (hub) 9Ty HEcR B R AR 7 4R
fedt s HREGEZZ FApG 240 () - 272 FA > R Ripd 520 ik
FEOE Te FRRFTAPAARLE I THELNIFLEvHF RE -

Song# 4 (2006)3% % e T A B L F B BHPE N4 ¢ FET A
BajipideRpE Y

SR SRS A T B R R 7S

FuEF AR RY p it
(self-similarity) sF3gI kAo e Qe HEHFE > F
¥

WAL A H R IR AL E

(collective behavior) ¥ i#+ & féd= 7]

\’“«

1 A

FEEH o ARET AR 4 )1 (fractal) & 2bs
2544 (non-fractal ) % e 38 e 2 e £ $54] 7

e S K

7 e & B i (renormalization)
ST F LA o
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X% 5 X e
|

lI III'IIIII“ ﬁ_ﬁl I]I ﬂﬂlillﬂlilllﬂﬂilmﬂl—hrlﬂmm i ﬁﬁﬁfﬁh?ﬁﬂ [I—I]—m Ill_Ir 1] IIHTI—]Llﬁl]H-Ell_I alin ﬂ_ ﬂﬁm

PR e i Eal LR VY P PP

(B i 1. .
t o
. 50F A
L | E e
A B R A Li} 30} o
‘L B TR lonnng gy
c g_ 1.0\
/»\ % 084
(%3 T osf 4 AT e
12345 5789 101112 1314 | 04t 7 : S WAL AL S-4
Biiey zzzz 282 33 :
8337 1295 £f i
‘§§ 2 83 0 e A
S Im® 2 g g 0 0.05 0.10 015 0.20
A A s St RAHESAA L E
v SR RREFERTIHL ) E
14 PR & F R Penz 2 R s.mb;@ f:aReamit G REHIGIEKE
B 7T £EILXE @”# “'"%f&gqﬁ’&j—;&&/\ﬂ]g_ v R B3 T R, B

?% Mﬁ? Songa:lk gzoos) DAY TR

%@§4@mmm;ﬂ£*ﬁ &a ﬁ%ﬁﬁgz&g{¢$gpgg

S E SR R FEF—F "Lw*v*ﬁ Im#t % i¥% (repulsion) # £ feit
(disassortativity) » 4 14p 3 F’J}_—i’?ﬁ%ﬁ% BRI YA L ER
ﬁj{fé_‘ifi”ﬁﬁ‘%%f#/ﬁé 5 ’}}355 }’}_Ef = e i Eg‘-&r‘mﬁe S S % z‘r,—,':r; PaA 7 /#E#‘i§

AR R ORI AR A S m R enip M A R .

Song# 4 (2006)& * & £ it & & > ;& k7 7 ~ % 4% 7 (Escherichia coli -
E.coli) "¢ p ABAF Ed o 7 ZRE (B 7977 ) "B TA 5 %
e ) e v g i 02 (functional modules) & it AR & R
BADREY S8 G S hERE S L T AT AR B R R s R Ao
BOR Y &~ P TTRE >~ B AR~ PRPREE S VRARN C P BB PR 2 W
22494 &5 (coenzymes and prosthetic groups biosynthesis) ; B 7B
RIBET 00 14 BPEsgs 3 & 2 N Bpenz PR S e B b ¥ ¢ HEpsap i
TEFCRECRTCY SHRAKSFHERR S| 0 s RAFIRNZRRFRT

15



Bl f REAAAAME LA S pRFRA BREELPE LA S HE

B YAl R RID A RN AT cne RHCE] > H e R &gk
(nodes ) WAL T ¥ 5% - M (specific identity) - 7r4rAlbert-Laszlo¥?
Eric (2003) I 8 Ba&  RELF 0(dck 1 #77) T E 0 Timee 1T % 2
CEsd STHRE TR 2 TR RHE - SRE LSRR FRERES

DA Pa k- AL R E S F S R S R R

Stanley Wasserman ¥2 Katherine Faust(1994) & 2 % i¥{(Social Network
Analysis: Methods and Applications). ® @ ¥ 3t "] 3% (children) ¥ % ¢
# - B%8 (parties) | % "3 7 & GCEOs) ¥.%27 % o (E %38 (clubs) | £ 4p
AT xblesai ¥ e (affiliationnetworks) - T g & 1= A Mo

B2, (bipartite graphs)

Stanley Wasserman £ Katherine Faust (1994) Przs s T2 % | B
W = AR T a2t (1) %84 (actor) 2% 2 (event) 2 B ehfd 1%
(2) 3&Fa3uH2Fanbl G2 (3) FRET R F Ol G M F F 5

WIERT R ) DA TRFRAT ATIE

1. f&d - &% ‘F‘f 3 - wE e e e % (two-mode network)
2%

g K e - SRR - HE gy —g_:,n ;

~

3. AR RLFAE L BT AN S e AT LRy
¥

REFTUEFLRFELITFE AT EFOELY (duality)

Newman ~ Watts £ Strogatz (2002) % %At € 2T R~ T o {
PR R R R AH T A hTA s A BRELR Ay %%{I‘"ii\g%c
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WREARR > AR 8 At o B A IR I~ RAARETE 6 RE
FREFSE AL #2720 EF 0 B B 212027 5F (32 F)
AUHEFSEER LA AHBEN AR APERE (T 2%)  AAR
SELAEY AU T RRE LM GO BT EINAR AR ETER R - EF §
2l ARl S - B (edge) P TRIAEENAETECREETEE 2

ERRBEBETES S MEREEEY -

B8 =T el o AMurLm

T4 %k Newman ~ Watts 22 Strogatz (2002) » *& 7 F® .

A REFTARSY TR TR 82T - SR LRT ) FEGER
Boofw AR T F AL (P FEpAERfL gAY wigrl
SFHEHH =z af)  rrard e gEd s e LB - B2 YL ;g.ui&f,bi

L7187 B R eIm R A
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2.1.5 e BB

1. ¢ < (Centrality)

P A g R RAFASRET AR R A F M AT E
Sz e g B =i o Newman (2005) 325 ¢ A 47i & 5 2R ¢ < |+ (degree
centrality) ~#i7+® < (closeness centrality) ~ ¥ 4 # 4 (betweenness
centrality) &2 #ciE? <~ 1+ (eigenvector centrality) ZApM & > /2 o A
s Ry A AR Freeman (19770 1979 > 1991) A& k $H4F se e & 97 (%
P s e B2 g 2k 2 2y s Freeman(1977) T2 42 & ¢ i (degree
centrality) £ B7;¢ % (graph centrality) %% 25 = {v%7,72% (graph
theory) 17 % » 4o p w4 fe e 47 g a okl UCINET 6. 186 v 5iE ¢ < 4
APV R A - S RBERR RS Y A B E S T AR 2R A

? . it (the overall network betweenness centralization) #27 o

Jacobsen (2000) 4 147 S BB A T L AT T R R AITIH B 2 2L AP W
g BE o Ag fe e e B RS BEY o — e g S (network dependency )
gripulped () §r 28 RREMELA G — ol g (connectivity)
» E¥ AR aiLd T 5 (excessive routing tables) ; BAE A LFHP T 2
o (communication flow) — § K3 { ¥ dps BlA) 0 AT T 7 5 —4v
PR TR AR A FAEE RN E R P EE ARSI L U
TR Rt it e d S

=
f
P EATAER TE B E e Sl K ik S
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2. 5.#-2] (Block Modeling) : CONCOR

b g s tTApME L EF A L RM A & E 2 (the CONvergence

of iterated CORrelations : CONCOR ; 7= fiiz “ApBfcacim &2 ) 4% RiF

Eodhm e s ) BHEHERSEE > Bl e AR Ea e AN T2
PR LR SR B R 5N 2 e R RO e A

$5 00 2] % a8, R° (R-squared)d S #icE o

Breiger % 4 (1975) #u 5 TCONCOR, i & /% 2 - &2 4p b (e 5 A #H hE
LGRS 2 Y RSB TR FE e g CONCOR £
RMEE G T B AR il B LI R T AR ML SRR

FI# 2 pRrEs] 2 2 kR s IR BB Y B A (Block Modeling )

3. # % ¥ (Clustering Coefficient )

Tao Zhou ~ Gang Yan¥?Bing-Hong-Wang (2005) 2% & A& ° R HHT o
Afpege it s Hge e g 4 pr g g2t « o R e (Clustering Coefficient)

F | T e T kB (average distance) &7 B i H A AR p]

AEFE R P A M RRERY L IREend B & o i K 1ET 4 g

S I ARERER O PR E T S R OERE o Newnan (2003) R AR F R A

e B RV R IR Y R i} 5 B (clumpy ) ##2 14 @iE
(transitivity) —3F A% kAR B RS A 7 A3 FHER GHana 2Ly > 3§
FAE W s p s fem B AR Y A BR > o= 435 (triangle) % & o
Ra o g A ARt o VAR FR G EREA2E | (FRGE
COA¥ELREFFZ0=C=]) > FEHFALF - bAgpT B3T3 B EBF 15

ftil - Bl o fALE- BT NE I E S G RL T LT AT
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#Hen T 3£ & o Newman (2003) #1717 & f2f A AF e e e Ap M AT 7 97 jh 2 & 33t

Bk (doT A 297 ) 0 A ¢ HE A (C) F R hlicdh 5% 40, 001 =C<

0.884 M2 » T & 1 i HHR AHT TS T ELPRE0=C=]

5 £R (Multiplicity)

WL F g Re e a3 SRE SR B B F R P ARE B
IR AL BHEEEESS €A (ltiplicity) —B#RE Y ol 5 £

TS T IS SRy TR

AN

it ¥ 3 I & © John Scott (2000)
HEF(GEEREAPT)RZE FERDITARLG - AERGEL AR FRT LRIT R

£/

f

R g i ontefoss B (intensity) 2328 3 % o

4oBl 9 om0 B AER D 2 E Sule 2k YL S EREKE BY MK
Bl FHEPAIPEFRAAR A AL s ERKEL 20 HY
FRE R Mappe k2o 0 BREEE 4 8 b Etgla s ki
SRR A H G b ESEE IHEET L2 KR SFE L RRATAE S
KTIRAAFFEERG 2 Bl B e @A TR 5 1 ol

PR S E R -

[T TR R T TR

E}Tﬁ'&“gs ]DEEEF%

TR T AR EM TIRR R

$EHE AR

(PR R

b4 -
@ [P g OlRFRELIETRE

B9 £3 JE£REEL PP FH & Fp A% (Ego network)F &) §)
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b. £ ¥ % (Overlapping Community Structure)

Palla% + (2005) 3n3 3% % tep A% 27 X SEAL € AL AfF 38 5 500 & 49 L A
hutTer et 2P VH T aimiepkdders HET PR
A gzdeie R AP BT B AR e £ B F 5 B A

MRIT G Eaugt Ry B le A A S b2 HHWTH = (subunit)

FePalla$ ¢ (2005) T# N7 £ HARHLEH ST THA 0 2 2T EYE
B2 f A A A e AR M (building blocks) —dri # i 2 2
PR LTS TR 1 EIPE e N E L ER AT Y 0 A
GHEREAS LR A SR PR AT AREEN R

(4 ) =B (overlapping. colesivergroups) #Tie = » ¥30 < Al4F s e &

M % AR PlAE AL A R AR BRI TR 2 o

AR E T AR S kLS ENTER 20 - B2 2 A Ak R L A
SR BGRSEN K hi B B PRI A s TR AR A SR i
Bis o AR § oS che o7t ST (doUCINET) kgt & pid e

7% RAE e R RIIES 2 H B 04T o

Palla% * #mizt & fp#% A (overlap) 22 F HF g R & L@ el
o AT R - L Bl e R ol T E A MO P
f TR AT % (collaboration) ~ 35 % B B4 % (word-association)
$13-v F M % (protein interaction) % 3 B/ %HF 7 - ¥ 7 ALF R
gy g 4p 3 BB (non-trivial correlations) £ 45K & ik £ 7 it

(specific scaling properties) > 4cB 10 #17 -
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Scientists

« Physicists
_ Department of
: \\ Biological Physics
Mathematicians )

an 28 Scientific
sl B 21
7? F AL community _I

PP ALE e AL

B 10 € 4pitss s Hiin s F

FAL KR - Palla > 2005 *FT 7 FEIE o
R Y R AT AR BT R L LR e (T HEAR ST o R
BRI & hA Pf’ﬁ‘i%i’”*iﬁgﬁl?%ﬁigﬁ* FHEFCE Rt - e
(subgroup) # % %mkilrm{ o 44 3% p?#j Jl_“#u’v*?, RGP R TR AT

EEPESERE ERNET S50 2 SR Y Sl R, Fe

B 2 7 e E e S AR R g AR R LR e o

4 I Chung-Yuan Huang ( 2005 ) #73% 31 ik ¢ 4 ¥ 8L £ (the social mirror
identity concept) % % & 3@ A k4L (4o@] 11 #757 ) » “rde N enpER =
A T TALE L LB+ e p B2 A 47 H03] (cellular Automata with
mirror identities model : CAMIM) | > 4c@ 12 #777 > B A1+ & B> 5 £ &
@A k% (multi-agent system) - ot T oldE s AL AR RERIF LR R
M 25 2% (real-world heterogeneous cohorts) » T &4p- BEF 5 £ &
PR (A) §FANERERY RS2 pa A BREY CEAT ke
- mme p B At B (blde: - 2% e P ML F S two-dimensional toric
periodic lattices) » * MEREFEL R P chifAiad 3 & o Sfair ¢ » &
BAEEET P TABEG TN RERERAREL () BPESTEE A
R MAT Y RAL R Bl R RREAT 2 R A TR -
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V.@K}‘ﬁAﬁ {"ﬁ'; ’\‘;!'gkfa{ﬁj

T . AN LN .
5 &5 5 (5 5 %) = ey  Mirror Identity Icons }

H
1 E Andy’s mirror identity E
W H

Agent

/ Andy ~, Rooted
i mirror identity #1

| Home

Mirror identity #4 !
4 % Cindy’s mirror identity }
H

Restaurant | l

Bob’s mirror identity

i@orher mirror identities

i3 Mirror identity #2

Mirror identity #3 ;)
I Office

Stadium ';i:

Group #1 Y T et .
BEL eemnTenlee Gmup #7 Ik

FRAA e o

-

5 &Y _1,}_75';\1: IBES fﬂ'j _ Restaurant

Group #2‘."" Group #3: Grm;p #a Grnup #5 Group #6
Office Flower Shop Qchool Bus | Stadium l Classmom
En
k. 1:,:;'{-_;-_ 1896 JF -
m 11 éﬁ@;f: iﬁgabﬁwamwﬁ
ik

4L %k : Chung-Yuan Huang > 2005 ; &7 7 #52

jﬁ%ﬁﬁ%%:ﬁﬁﬂﬂ??%@IZ%ﬁ%imiiﬁﬁﬁﬁﬁm’¢

AR TR R A (PD) B S ERRAEA L EG BT

PROREETFLFEROEEI PR IR A FANER L

SEN RECURE 3 T S~ LEVE RNy B R N S N

AT ERIT R BB EE A ERETE AR ol

EHEPELHET o pF A S PR R H LA BT EF LA

B(FARERpLrg 2 2 FRAFRIAP L] TR R FREAR )
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0 BRIk A
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SIS TR TS|

—mBp A AL S
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B 12 A g A %Eﬁ Bt 4 2 BB A 17 0T W]
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?ﬂ%%:%ﬁgw@ﬁQQJmm;ipiggo
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- . L. 1H96 el
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%+ Palla (2005) #12 vﬁmrﬁ‘_ﬁnﬂiﬁ%f#J #2 Chung-Yuan Huang (2005)
PrAskin T $ERIEA KT E S LEREL B YMA ) AFY TE
AL EEEa RN T A (PD) S EpAEREL A v H Rl
BHERHAE (notif) = @HCd] ) 5 AP AHREEA F s F a1 3
dou b gEera) S chp A e (Egonetwork) 2 H A EHIAFRe e g o & H
Sl R AR I T RN S O N EE R
Hkoipk SR 2R FRELARR U2 R AR S Ap R 2 3 3 &
REPHE S B NERFHETFFIPE T HETFL N E B FLIFL
shp SR G E B R S O = il (o] 13 ) 0 )2 R e

B A B € pAr¥ (global overlapping community) SHEdFfE e
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’E.‘auﬂ-&[_f.
m

ETTUIY)

(Rie[B+1+B+EAX+iER])

Bl 13 M3 84 s Efpiseiiz p ARLSHEPHCH = i3 R

Wr st A4 (PD) 5 £ EREEIEL § AY S E B SBEE K

Rz a2z ms 0 SR 5ot UCINET 6. 186 £ NetDraw 2. 076 ik i+
Ejp

V- v e % 8oy (network data) s SHE i B2 (4ol 14 #5F )e°

wﬁu4%ﬁ’@i%éifég%ﬁwig%?a’ﬁﬁé%%?% i
FAR o F 24 g a a&e‘:;—.&‘— ﬁi (_Jn:@;;c‘ .?i‘;é FEE) o AR T
w?*r@wpimezﬁmp Afﬁv R Rt TEN- B
"TERREELRE CREPEL TELETET R E ARG A
BT TAESA o T RAck 2 R- B FSE B ARgered [H B

EHHHFRA 0 REFFY P A AT a8 RO E)

TEREREZAE
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EESSHEERENERITIRR
@ ST EFEREYREENTR

W14 HESHELpin-ma (BB Apged)
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PRETARPAFEIE L LS RLER S SR s S
B0 508 R A B LB 7 A LBk w7 S M

N2 e B AT RE A LB GRS e B ¥ A SRR

\\

S d RS GE) R EEELS TR AT T - R AR BRGE)

"‘\3

%
b ey

Edra B ARl FM ARG 2 ) T P g A B pRER
B2 EpAR P e E o L& NetDraw 2. 076 & * S0 3 ri— # ZhiE

B RS P E AT RN T - B E AR R SRS R -

2o PEERREAE

7.0

L e miE O TR B E G BRI
alEpias o
1.0

1.0

v BETETERRWR SRRENRR

15 HELHEPEM-B (Z B Apped)

Yol 14 4rm 0 Td Hipp Appire S E g d iRy 20
M BEE TR AR AL A AREY CHRG F I e e R 2 B
&R i N ez BECA (4oB13) o 4@ 15 #77 0 Trd = B p A eRirie
Senff S L HAE S B0 B0 0 B AR BRI  R BR N K 2 gt
FAFA(TIZBPR PR LR ) 5 p ARy vHgka FiENE Rl
:%ﬁggmg B B EAFANGHT TR A z}j_?_lz yZ ot
FAFARH Y PPEF R A BEF RS Y B4 ST E R
(i) ¥ orfkie2 sofpdicd (weight) >1 ¥ TR Afid e g Aprs
B2 £E > A 7L PROHELPR G o L BECREE>] 212505
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a8 f NetDraw 2. 076 = B2 i B * cdafes ™ > To % ez 2

P RBGR A IS D E B B S 4 F IR %oAp B T ]9

6. 7%, % (Cliques)

Mokken (1979 ) # 77 4+ % B] (social circle) & ?‘ % @248 (closely knit
groups ) ¥ iTuafAk € g ATy RAL {%ﬁ“v} B 2532 35 27 4p B e I8 3518 1 AL
FHXEATafEgr g R ik (clique) @B ER aprgs B &34 ¢ &4
P F Fehdph B (peer group) 2 &/ 0 % AR - HM SR et Apl
T o) AR R B AT RBE A A7 2 TR A B (acquaintance
groups) | iz AR PEA KRR E F & R AT R T AeAL R BT e )
2 e B At 2 B4 (homogeneous social groups) o fXm » % i ? s B 7
7 H AP 3 #E (mutual acquaintanees)ses .14 G F % = J" % 25 % (.common

third contacts) #5335 SH ="~ @] B4 (subgroup)

WA RRFTE AR A HS S P RSEET TR - S RFITRETE
#% "= 282, (complete graph) | > /% &R - Bx > 83,7 ¢+ B
(subgraph) (& # % -] Bl7}) - Augustson £ Minker (1970) 45 4} i {7 B4
WABEE AL FPRmTE TR ﬁ*{ﬁxﬂ % >+ B2, (maximal
complete subgraph) :» #X@ Grotschel & Wakabayashi (1990) #7@_& i %
&RE - Bk % >+ BA (maximal complete subgraph) @ & ¥ 23k %
SHEAVMEFFRBER 2B HFRIETHAN T3 7 03 R RIF I HRse

PFELD SRR N s S B

Palla® (2005) Rz AFRELRATEXE 2R SRLR > " H L5
%% (clique) ¢ BLEEYE Grotschel £ Wakabayashi (1990) #74% i ez Bh4p
v & 5 4 #F Grotschel £ { 53R X 223 B4 5952 0% ket & 1512
M52 - Bl a2 Y oS gas | (sub-set) -~ 4o Bverett &

27



Borgatti (1999) v+ B enpr & 4445 v e e £ 5 p R ) BB TR )

FEE MY

Koch (2001) » & #73 N\;T"ﬂ—\ﬁx“mi‘—* B2, g o g T

+ F % B2, (maximal common subgraphs : MCSs) | ##7i% s #24 » &~ £ F
TR E R - 7 AR W 3 BB Bde- BEA 3 R T ALY
- B BAF ¢ e % a3 B9 (real subgraph) o pBELEER B A1 E & en
FREL G E - TRLELSVGERAF T 2 LA OEFE > A MCSs TR
APEERI R BE R P RESZFT 5 aF kL3 R ekaE i
B8t BRI BRI 2ZFTT 5 Y & kmmf$§,;%{“k%ﬁ

@ E L AR L

Wouter ¥ Leydesdorff (1994) & 8ua T3z i | 22 T35 % | chplBE » #7
3 3% & (Strong cliques) )I‘n; }“ﬁ“z’ Bl 2a %J%ﬁ’w};ii?iﬁ v 2HcR R
PHMpIRE s PR AN E R R R P EEES AN SR 0 K 23Rk
(weak cliques) &+ e &xBE™ 3 > FTIHF &~ B i ? m)j*%ﬁ H333F 5 o o
e R Mg i % c¥ F (Strong structural equivalence clusters) ; &

PHEPME-FEEF AR 2R 44 8 0 Ra TR ExE E (Strong

»

structural equivalence clusters) ;| R ¢ i‘i}tw‘;iﬁb’ R RN 0 H

£ B et HEEFIU M AR 2 E R DT AL

T e B enP WA

Newman (2003) # # (AFfefe2 BHasil) 2 @ “17| T i F %5 28

X\
r

AL WA IS LB AA e R A A S g (T A 2 ) o e B

\‘m\

FA 22 e A &S e (type of graph) - & &k

>P\‘-

e A U
A (n) ~ it (n) ~ 20k (2) ~ @ mmiEg (1) -~ FF
(power-law)~ # tpdkcie () —F & afd > PIRRS BLATEL (—) kv /v e
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H“*“”ﬁ v B2 RR A ‘E)‘ﬁ-fi;}pﬁ'f— ﬁi@i#ﬂﬁt (in/out-degree) 11 % ¥ % _i4

#ic (C) 5%t o

T

A R U BB SR T a T S A ﬁk&&%mﬁi% BN R e

Lkﬂl rj’]tﬁ%(n) ~ 2 g”y“)‘?ﬁ'{ (m) ‘li’))"iﬁt(z) ‘J‘ij;f"ﬂl:'ﬁa‘&&%ﬁ-(l) :

wEa T o R “(power—laW)A\##§&E (a) PIRA & RRELdG by 3
fek o ERGE(C) LEZFEFL 0=C=1 > LAZ T2 AR R GK
BiE

Bl e R LA ML H e LG

B ToE s (D RPRS AL SERE THLERE TEERA
'E'E rf'&F'ﬂ&Prf‘(—}iJ Eﬁﬁfﬂ;;}éwt}_’ E"l”%\,ﬁf(&*‘ Jﬁﬁlﬁ}k‘&m?\ —L;_ o

% 2

i SR

AN network type n m z 1 a C
TRFE film actors undirected 449913 25516482 113.43 3.48 23 | 0.78
AFER company directors undirected 7673 55392 14.44 1.60 0.88
g RE FHEE math coauthorship undirected 496 489 3.92 7.57 - | 0.34
At PIEE RE P ER physics coauthorship undirected 245 300 9.27 6.19 0.56
é ER T & X3 ¥ 473 —E biology coauthorship undirected 1520 251 11 803 064 15.53 4.92 0.60
73 RIEAEW 2 telephone call graph undirected 47 000 000 80000 000 3.16 2.1
B TIEE email messages directed 59012 86 300 1.44 4.95 | 1.5/20 | 0.16
T3 p g email address books | directed 16881 57029 338 | 522 0.13
E S S-1 student relationships undirected 573 477 1.66 16.01 - 0.001
'H—ﬁ” sexual contacts undirected 2810 3.2
E3:3 T n 3#}{5,(‘}7(" ) E WWW nd.edu directed 269 504 1497135 5.55 11.27 2.1/2.4 0.29
f; ERFRFLCES) | 2 [ WWW Alavista directed 203549046 | 2130000000 1046 | 1618 | 2.1/27
% 5| F e E citation network directed 783339 6716198 8.57 3.0/
B BAEE Far s 2 | Roget’s Thesaurus directed 1022 5103 4.99 4,87 - 0.15
2 FFPER ” word co-occurrence undirected 460 902 17 000 000 70.13 0.44
TR TR Internet undirected 10 697 31992 5.98 3.31 0.39
% T ANy T_: power grid undirected 4941 6594 2.67 18.99 — 0.080
ﬁ i Qi%l @ | train routes undirected 587 19603 66.79 2.16 0.69
FWE &3 = software packages directed 1439 1723 1.20 2.42 1.6/1.4 0.082
f i 8 E Rt f; software classes directed 1377 2213 1.61 1.51 - | 0.012
g TIER = | electronic circuits undirected 24007 53248 1.34 | 11.056 3.0 | 0.030
P2P-Bp 44 8LT # peer-to-peer network | undirected 880 1296 1.47 4.28 2.1 | 0011
3 AT e _ metabolic network undirected 765 3686 9.64 2.56 2.2 0.67
% 39 T’.}, 3 ii# ; protein interactions undirected 2115 2240 2.12 6.80 2.4 0.071
E S SEL PSP 2| marine food web directed 135 598 4.43 2.05 - | 023
N FUEE F V"1 E freshwater food web directed 92 997 10.84 1.90 - | 0.087
# HEge s neural network directed 307 2359 768 | 3.7 0.28

AL %k © Newman (2003)

29

AR KT




—_
P

2.2 W& # BALE LW

AINN

2.2.1 WA;E3

-§+\7

Newman (2004) 32 2 B3 3% (graph theory) %2 % h>" 8% Bl 2 24
WS AHRIL ) b PR AT RS FED S S F RS
o F A I o Scott (2000) %33 W17 3Lem AT BE UL Al 4 S &
LSRR R AR O R RS TR S BRI S T

ERIAE S Y BRI ﬁﬁﬁi‘f‘%.ﬁfjﬁ{f&.&%%}ﬂjrg@,)i(density)J ’
BRALZRE - BRLBAY LS BOTMBORRIRRE - BRELEZ 2R
(complete graph) Tdp— B % @RIAEEDS - B & BRF > 305543 458 %

Bk & B Bh2 RPARE BB E“Jf#}i‘«gll]}?n}ifiﬁiﬁ* °

Fitp B 2Ry RS galeEs® a0 " p 2 & (inclusiveness) |
BEa T R e, 5 P 7 AT RAgR R detpanz SRERBRIPEG R
AT e 7 SRR H e SERA g (N2 S BA MBS D) 2t
BT IR ZR = (P FBAE-NR: S8 JREEN SRR, o
B 16 % 245 = BRLBArr P2 ARATES (4-1) /4=0.7T0; R#E I
Pl 5@ aaFag Su Galfo o A S22 B A S g i 1
T AGEBEBEEAS RSN BORESTR S 2 FILRRRET L G RT
BB AR BRI L R EREDS B 4oB) 16 ST o B B o i B R

G R 2]

4oB 16 #rF > BT 5 &2k (node) » &2#c (N) » ERp @R (i

#if tedge) RS (L) > & Fa@Easidgs N(N-1) /2 - #2BGAR
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FE2RNS LNN-D) /25 4cBI67° > 4% - BRLm  S8ik=4 -
BERE=6 PZRELEBURATL 6744 -1) 2 =1 -

Onode|| O O O o

o] P P { PO 4 9 1 p @ e
A8 3 25 31 0 2 3 4 4 4
A e 0 0.5 0.75 1.0 1.0 1.0
¥ Fo 0 2 4 6 8 12
ik 4 ¥ 0 1 2 3 4 6
EE 0 0.167 0.333 0.5 0.667 1.0

B 16 B2 % R RO R
TR Seott (20009 +# f goe -
B ‘[\: .

il B0
|

Dorogovtsevyz ¥ Mendesdeﬁﬁ‘ZﬁTﬁ; IFUA AR B BT Y BE W)
;1@ 2% (mathematical grapﬁ "“rch'e‘,ory)“ iéﬁ By ohwBEEd @R Rk
AR TR G2 MY TR R RE B 2 0 5 A F BRI EEY
(preferential linking mechanism) » 3 & ¥ % & & & 32§74 (symmetric)

m 2t I#Bﬁﬁgﬁﬁpm}k&rﬁ’; ’ 3 @q/ﬂpw”* TE T *’f#-fiﬁr °

ﬂ

Jacobsen (2000) LT & ki p 2 ipM Py # AR > i30T 8

Jr‘f By BEEE Y AR CEiEY2 PR S (geodesics) AR 0 3F § OIS 4

*m\
S
e

PRIFTEE D ANEE LS LB IRR IS A AH L TR
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2.2.2 3?’-%17&_%1%-1:#@43 fu

114 S1 eI 7 e
spreadsheet A B c s A
., A — 1 0 1 J,\> o
row = . - . - l_‘-l/
C 1 1 — 2 C
7 4 qe 1 2 1 Graph 1
114 S2 = column X
spreadsheet A B c - A
., A - 1 1 2 JJ\> B
row = . - . & l_P/
C 1 1 — 2 C)
v 2 2 2 Graph 2
[FHAE: L1 28E:0-] A3|(row) % & B (column) :
A3(row) & Bi7(column) + B3 |(row) ¥ & Af7(column) :

Bl 17T 1 (e 30 % R et B9 0 7

FH %R Scott (2000) 5 AFTE AT o

Yo @] 1T 97 o R Rl G BIR TR T 5 5] (row) E -2 5 {7 (column)
MTRBRAELANEE N 26 1 TAR B My HEE S 1 M BEY
B s 00 B3k TAS|(row) $/& B 7 (column) 5 RIRIA; 1 18 5 A & 25 A8k (4
BL) UHEEHI BEBhE S %o Bk T A A (row) ¥& B 7 (column)
+ B 7| (row) #& A 7 (column) ; SEA;i SR E R A & 822 B &gk F 5 B

W EF AR 3 @ RS R o
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2.3 RBAHBESFFERE

R RRAF G Y 27 & L e Ao 4o Garey ¥ Johnson # § ?{
(1979 % 3B 4L F 48 ¥ 35 2 B3] 4 (graph partition)svg &% » ¥ 4o
Scott(2000) % #Ait ¢ &4 %3t & %48 4 ¥ B (hierarchical clustering)
R RFEE P A Ex v A L RE 2 2 (agglomerative method) ¥ 4 2 =
# (divisive method) = = #f > Girvan ¥ Newman(2001) i 54~ 2 = 2 R =738 &
Mz iw B4R 5 GN B2 (GNmethod) » F1H & 2 7 sfAf s L5 F 13k 2 B Mg

B Kk F LT E AT R AR R R 2 o

@ Girvan £ Newman(2001)% 1éh GN 825 B A HiF 8 2 3 X 7

L
I

B2 R RAE R i S (topologic structure) k T H i B A8
ZAFELTRERRELY DA G Ia TR Y 2 RS T
- B R et OGN BE AR R ARERE IO AL T AP ] F Ap s h
GN iz RIZ A ¢ jmd D373 e NGm s 20 blde Tyler & (2003) #74%

g 2L & x5 % (Tyler-Wilkinson—-Huberman method » TWM method) ~ Radicchi %
(2004) 73 21 e0p ¢ 7 GN w5 % (self-contained GN algorithm’RCCLP method)
11 % Fortunato % (2004)#74% & ehF e % 5 2 (Information centrality
method) % % #& GN = 2 5% /7 & 72 - Newman(2004) 7 #& 11§ >t F it A B2 2 R 2
2_ Newman P-i# ;% % /# (Newman fast algorithm) > - AR R FEE AR
% (Agglomerative hierarchical clustering method) » 4% & 4 47 Internet -

W~ 202 et e & (T B AT e RARMEAT ) o

TP g FAES Y Sl A HRE LA A FE AP 2 2

G

|
@
&
E-)
Erd

ARG ZAFAL N2 AAERE 2L POy 50 F R R ke
BEHECEHIA S B BRI IRRAREE R A 5T NG P anF A g
Fo REHG EFRSART B R E S L R i e R 3 S
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4p3 £ 4pera; % dele HUANGC.Y. » SunC.T. & LinH.C. % (2004)

ﬂ\\-

it

[:
AL g & 2B L (Social Mirror Identity Concept) » “Z FAL§ P » & -
BHEF HA P A LELG AT PAAFY > e i 1 756 - F 1 Tus
BARER LS FHREAFE Ak 5T BRI - BEf A T

g Hw B A S E 8 ¥ £ IR % (overlapping phenomenon) 0 f gt

‘-\/:la

AL E R AL R ETT PR 1 USRS YPAR R 22
Palla % (2005) 5 7 1 A #74F fe e 2 b £ At ¥ BHA &N Mo s iR B
(clique percolation > CP) > H&EF B~ W77 58 RE FRE ~F M
Bk ke THGRELEIEFARELEIIR L I BRFLFI] - TR
M 4133 (typical community ) ;5 €9 #c i = & > %=t % % B2 (Complete
(fully connected) subgraphs) #7ie & 2 & & » gt & > S0 e 2 B2 (1
LEXFE L T2 ey ) makd WA = & 2@ B % BT 0 4 Palla
£/ imk (clique) » Te i * i@ & et e 7 CPwliz» 2 & CPiw
ERGERPT o AFreeii s Bl Coverlapsize 27 EL 3 BALEXR G &
Bl P ) frakE A0 (AAEe G ER) FREFELS TR A TR L a8
B e gt o

FA R I T E A LA S kA H;a/»\ 82 e el B

3

/ﬂ

FrRals TREMEFRRES | & TAEIEme st Bl
ERM ATAEER G g & A Bl e L KRR L€ PR AT SRR
o T JAEA R R Y B B2 FRERGESITIFEE T A
TR AR N P ORI R R R ST g B o R

TSRS TR ALEAT S R R A 4T -
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2.4 FEAYRET FHE * LN AER

2.4.1

1.

2.

PELTET W

UCINET 6. 186

Scott(2000) B ¥ iv(At § a2 72 )3 ¢ *fap 5482 UCINET
el 47 B8 R4 SV < B 882 & (University of California,
[rvine) - ¥R, 178 ¢ *rh#EX- > b o UCINET et e o o4 o < §
Stephen Borgatti, Martin Everett ¥ Linton Freeman % i34 475
F P 1999 #Aewrle S enge A7 3 84 (Analytic Technologies, Inc. )

L FHBE S 5 2008 & 40 14 p arg 7 S UCINET 6. 186 4 & -

PR B ey TR o leli @ (row) 2 £-E 7 (column) #f R
FEEA, N7 v 147 R A2 (spreadsheet ) i'c.%’iif?ﬁi%]% » HoPopT
PP eer B A A SR AR A (8L ) £ F TP ey

B BAE § = b 1 chud BRI g o i B -

UCINET & * #c#iaz > i & 247425 7 0 (&) B4 (cohesion)
& 37 ~ & & (components) 4 47 ~ ¥ i+ (centrality) 4 47 ~ /] B 48
/*+ % (subgroups) #1713 &4 &2z % (roles & position) 4 #7
oAl BeRol AT TR me H{ B ESFE RS RBF
B AF S e % B R a2 2 49 5% 3% (Borgatti, Everett & Freeman » UCINET

User’s guide » 1999 ) -

NetDraw 2. 076

& UCINET # (¥ 4 6 4 » -4 g B 4 b T4 00k 2 % 51 (row) 2 4
E 5 {7 (column) T2 RELAN4Er 20 1 iIF2 K R ApHELp
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e h) GlcdRis > TV & NetDraw 2. 076 3 1T/ 6 @ BECR kT 2 M3 1

O e M GRS R

R R > T E s i (3 dimension) F RARE B HE
%ﬁé}?%&é@.@%éﬁﬁﬁ p o ;@%‘;%ﬁ_} 20— BRI B AR kR
E%Wﬁﬂﬁﬁwguﬁﬁﬁﬁ%gﬁﬁﬁééﬂ&@%%ﬁi%@%ﬂ
BTl iE % NetDraw v #-% B & 8 5 ¢ wehp Al jbhs IR MR
BERAPEBRVRL SN TG 0ES NSRS SRR G

OB 0 e AR § IR A B A R R R E O S R -

¥ b NetDraw ¥ #-F e p Apph a2 203 Fpd &
THTELH I VERMR G RN gD e 2 @ EmR (F)
g PR IE B VR S F %:’F’”'"lg‘flj}k%‘&#fr?—*‘xaﬁl B2, = s

AL TR - £ e P MR 2 p A e R Ap B E]ﬂjii%] At o

2.4.2 %G8

AR A fr i G FIAHE 5 4T B B B L RALA AR B I e
RN ChengR i Bt s > R E AR ApM R AT REERE S BT TE LS
1702 B 4E & & Bt O e R E R 0% Bcdy (network clustering relational
data) - @ APMEFT L B Sl T MRS R 0 TG R B lcdy T Y
ERUEE A R A R R NS ;gvj @;Fﬁe\ S TR F oy KRS LR
218 R FAPMIFTE 247 o Scott (2000) 23k ez ek 2 e
Py BT MY R iy T R e (data matrix)
WAA N R 0 P R S - B (395 00 ) A3 HEGES SE )

ERHR) 0V RGY BB e LR E L )Y B FEE o
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EAFL AR BURPEF T I FA A E R AH G T
|}|j3‘:/\|—}3,€:rﬂ—u_%xb—g H Q@#H_Pﬁg;é(blgﬁﬂ‘z),i\:r’ﬁ ﬁ_'?x?r‘(@wlﬂ,
AR g CRBAOR 4 sie TR B & B R o b g 4 g 4

TV RSEE (L&/R§8) #p LF2T o ST P T A A fe

T

BRI NERERET NG R FEFRRE > 3T g E
FRERPFENG L L BRI B PREPEAE S EpER AT P
LERZFRER 2 EF Mo Y NRRFNPEFFIAIFLERY I ALE R

REPSRFLEIRFEE LT LT R on jivi 2 S K

EH SR E GRB 46F f iz TR E (9 83p) kA o @pRE T

R AR AT R BN E AL FER IR SRY -
FEA AR R TP F A A AEGe S S H 2 R bliek b EAF

ORS00 AT i T R R T F 4 (NPHRST) i 7 & 4 v e o

B b R AR 2 AR R doutf PSR AGER B A 452 AR

BT PR E TR AR NS BR A

FHLfrm o TANE - ERQr 96 £R)ZETFFLFAEFFIEA S EF

BHA L FHRLF R AR RPEHE T R R RS

\.‘]

EEFFE GRB F f MALRATFL > 85 TE @y | SHERTREN 2

o

ERCEFCFETRTELARE LM R B R R R
TR B EATRET SRR S T A H L A R SR RS B i

HEH oGP RRANG R RELHA R R RO
R I MR G AR AT PR R R S T S

R EERR Y .
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2.5 BIRLIAT AP L AL ARE S

2.5.1 B &L Froe 3L

RPSIFHEE X7 ERFIRT BH 2 FIET » R RE AL ¢ LA
ﬁi%ﬁ’@%W?ﬁﬂﬁféﬁﬁﬁﬁ% T REMP A EFE R TP s
TAET R RAME R A E 0 oo A AT S % (R E > 2003) -
PEErmy ( FHEEFEHF LS p e i,
LGRS TEIAES A ERH IR TR REFIRT IR ES R
RERHRFHRPELUFE RSN o FPHLE TP AP REL SR -

AET R WL g :

LFPFFEFEARTIAPHTE

< 2HUE j>
S

FEL Y TR TR

BES p e
LEE B9
FT

LAR LRy E(x 28| $8PF

2REEEEFE A BT

et 1T X D)
(ODX: 0N [Pty
Q¥tAFT+E
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F 4L %R : Chen Chun-Wei (2004); ~# F A3 o
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P aRP gL CRRIAPHB RV B AP PHEEFIE R
2 bR THETREET ORI HE RV R G A RUE AT
PEAFEie i f S BRRIFPHEF7H LB PHL 7 FF TS
WEAE AN KT NEPEER TR RM A I RS T d BT
FREF T #m%ﬁmﬂ$*ﬁ%%&17<#%¢<%@18w7>ﬁa
TORHEEEIFET TSR E R TIN GANNE L M 2
R AR MBI AP BRSNS R R R e

r L‘ IE‘EH

2.5.2 LieETAKLES

R ERAER R ELR 6000 FURL 28 (2004) ST (PTG
WAEER ) pFeras T & F -4 (Joint Research Projects) g

BRHEEABANY(FAB)HEAFIRALRRI B EFFTF B

EAHT (2004) BT AR 5 2 M TE G AL TP HE
PR ApMAY AR > B ER BREIGE L TEE > ST 2R EF R

o b A LR E L T o PR CEX AR s SRS

AP CHPHE AL AR R FRE R B PR
P2 AR T b 2 R B B T (real data) ™ & R4 ¢ GRB 4

FUAZFHELTRCEER A T ALY R REN L E AR

(2004) ,ﬁu{ <<ﬁ’l'1,lj: ‘i,;"‘ ’i;";‘i{ll >> P\ 75 ’5“f"l \,I,» N i%’& Z:Q lﬁ;f}%\

gnk
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3.1 #sfAR

Ay AR €T F 2454 (principal investigator » PI) 34 f¢
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&Fﬁ H:l: ﬁ:ﬂ?’ % GRB Government Research Bulletin

P ER LE= Eadidohig
HREL AR Light Metal Industry Development Project

- Ftmee PGS601-0383 SHEEN  EEHT

- Al 9601101034 - HFETT STFIR

» E A ERETRRD WA 9601 - 9612
» BATER G i i ) TR R .

] 96 & - OCER 21414 F3T

- B sei R B, B TR, e r TR, Al ()

-#WRAA BN PRI

» PR T W B B B RS R BEE AR BREER

MR light alloy © light metal : fum ¢ titanium ¢ aluminium @ :

AR TERE LA T AP i - 000 R TR R A 2 S T P 2 O P AT 0 R ) A . 3
3. 4 SO0 P SRR S S R 0 0 ) A 72 2 e 2 0 S O 0 D L 5 B 0 e )

L AL - F3MADE &5 T M2 40T - FIA SCRRiTE M SRR L - SRR IR R 07 2 2B L -
MR SE LR » S AR 2500 FrLL b+ SRR PO S A R R A Nl Ll E .
This project estimates to lete the foll g four sub-projects this year: 1. program of foundation and facilities for light metal industry, 2.
program on key technology of light meral cmnpﬂnmrs for uampnnmnn vehicle industry and development of innovation applied products, 3
program on key technology of light metal for ol and devel of o 1on applied
e ] products, 4, program on key teclnology of light metal comp forl hmology/civil industries and develop of imnovation applied
products. In line with the impl of each sub-project, this project 1] plete the technical assi 1 l services to

more than 13 manufacturers. The project can facilitate the industrial investment, reaching NT$220 million, increase the production value for
industry more than NT$250 mullion, and save the industnal cost more than NT$25 million. In the meantime, this project wishes to promote the
overall investment of domestic light metal industry, reaching more than NT$600 millicn.

W20 o Aoche L LT 0F J AP RER 15 R
A lr«?%g (2008)
S =R

' F’%WNJ'%"; ﬁ
» TAPEHE Rl .%%ﬂr%’
= 1 ESR Feo3 o) [ I’A%Eﬁ:&%{h I’ R r
FPBEFEFAT RS TEEREY 2 LEWH T REBE
THE TR 8 THEIAR ) berM G240 TEy

LRt e A R T SRR xR A .

~ 7 3 # 5 Stanley Wasserman #2 Katherine Faust (1994) #ri sk "X %
g B2 T - SMEmRECRA, | A > ¥ %% Chung-Yuan Huang (2005) #
A Tl gn g o T3 & Rmm k| B8k - BfAE > 1 E 4o
Palla % + (2005) #r#e &3 2% - Ln  ah TE it Bl Tk
g ATiE AR LA T MA REBEFFRBART  FEIAF AT A
Heszz @0 Elenfp @A A Ay e Tiurdass (PD) 5 £

AR B A R R RS R el 21 S -

41



=

=

21 SR E TR LA AR E PO ANt

AR A B (PIDALG, E TR EA L Hg s B R 0

&

A e TP PR YRR BEA RS B E L ARG 2

FUFLR o M2 RECA AP R RAF L S A BB R A e

PR B AR A A M R e R T L S
TriFA AR LRI R BT R LA (TR R
FAZFENMLFRIPEFAL TR e AR 2 $kE

DELER TP

Fife7 3 5= PAIE (B2l h=Bied RAE) F2EEHT

F_

PEFEIFE AL - p AT wEG A A AR s A

AFTTT A B EEEA KN Tt F A (P FERAEE
B2 pA? wEnp a2 P (notif) = Bfd], 3 227 Adpmeie
fAE PR A ALY E et A g Ak (Ego network) o AF Y
VMR G e b SR AR EORORAT TR AR B S RIS P AL A chie

i TURERLB GEcdp TR G 00RT S5 (row) E2E L 7 (column) fEEAE

WAL Nt e 1 T4 $427% (spreadsheet) i@i’gﬁgﬁ] NPT ST 2 R
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3.2 FRBEANKFEDZ

3.2.1 p %4 #1 (Cohesion Analysis)

1. % &

% & (density) 38 % k-5 g M fcdpe iR & - - ~ % (binary
network) e R E 3 AT g e g 2 (ties) & %t“frf AT S RN

e B EORES T 0 MG RRECE M F A S Rl

2. R hik

# B %k (clustering coefificient) ¥ ®2 B4 473 ¢ § * o
BEE A frdpth o FR GBI R LR LMERA Y > SRSk 7
I MR ARR B RERB R AR 0 P& T EREIA Y

g7 8 B2 T B T AR

G
izl n

235 [2]

Citt# Bwéaghp Apld B3R Gl CR £ FHELRA T
HR G ont A SRR B et & B 1 H AT jpnt 2 S BLATA) S ik
I@EAA 2B kN A B S ] pd g e B

AT W SN[ RFE SR HE T ATREY Ay B
BLp AT B E Gl T O [2] k KRB A R R B T 10

RGN HRRE SR BE TTAFELEOERMY -
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3. @fi+ (transitivity)

Newman (2003) # 3 5 EF #%p 535 = B @14 35 (fraction of
transitive triples) £ 73} e@i¥»c/ (the ripple effect)
BEPLAFTTH NG AN ELFT LG Bz B2 A RR 2 BED

KEUSVEWE - &g 2 o fenlaje - L8 F @bidan . dofl 22 47 -

U &3]V > Vi £ 3IW > XU RIIW- d A FIE - EES Bz BB -

B 22 = SAB[EIR M R kT T 7B

Yol 22 poehz BRRTSREURER R TR g T A Bk B
HUCINETRI 2% B 425 » POIRFE 2 p £ @iz Bk wH g

@R A0 o R RN L% 22 Bt BIH @R 5 100% o

ki RRERE

wip B plE v 5 UCINET BIAd B A2f > 7 M- B e p RlESA
BEdrend AE 5 (frequencies of geodesic distances) @ 4r&F7 % & 2_&
BL g Bhy BT IOpER R 1o RIRIE DRl E MR E Y |0 RIE R
FEAE NI AR BT e RN A B RAUDREO g R AT R RSREK

A ) LR BT PR R R AR AR
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3.2.2 - BMA& 7% % &+ (Subgroups,”Cliques Analysis)
Augustson 2 Minker (1970) 35 #r3f e s T & - Bh < 223 F3;> ¥
*k Grotschel # Wakabayashi (1990) 323 - & ?’f"\,fiij‘ﬁ{— (- AN o) 1N g R

PR ETEIRE R RN FLE St Fo 0 ST SR IO

B oPn W Rk e

B e RN E B LS B fE Y e R 2 RN AR E R

R Y VR

Bron £ Kerboscht (1973) # 417 i s 52 » 2+ %’ﬁ“r} B2 4 1745

Mg A R R Hr g Rk (TR ket 2 23 FAS) o o

B 23 #47% o TP A R R R E  Bo X % 23 1 o

HHCE 4k

Bl 23 7 b 4 2055 5 WA r 2 W
FH kIR Scott (2000) 5 AFE I o

BT A B (UCINET) b A2R » 7 i 755 s £ 042 7

o VR EREARIR LG FEFED o S AR ET F - e

Hok- s E et S A Ml R AT RIEOT R

JRIE BB BARLR T » ¥ EE I - B BN H MK B (hierarchical

clustering) ¥ H & &s&*L (overlap matrix) -
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2. N-i i A 4

Bron £ Kerboscht (1973) 73417 N-ix kg ki > £+ jd B
A5 At T At R R B Y erg NoiR k> TER A S ELRATE A
A NREERE R " &> w482 (undirected graph) ® ek * % >3
B4 - BER s 170l (UCINET) b7 d2m » ¥ 27 N-ik i £ 0% if
AYEE AR - R h - Nk k2R T2
B ik = B ST F I AT TR BN RN B RAEA T T LR E

B— B s SRR B E et o

B 24 ApF 20T N-im i 3 B35 0T 7 BB
o %R ¢ Scott (2000) 5 A E EE o

7 4o Scott (2000) #7717 4 6 - B 24 #7770 T4 B K e M B 4

MEZRELE N=1,2,3 Rl giedgs 1,2, 3 Rk REWE

P | B2 QA RERFRR RS A 2,3 (HA 5 AR
7‘;,:\1,2,3) ’Ejgltl—‘}-g]f] i‘—'rl'j’év\;;‘l/h\ (gl ) I%‘ (g]t‘)]j
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3.

N-% %A

£

Alba (1973) ¢ Mokken (1979) #fAp M A=y @ 1 5% N=i% kA 15 -
ERBENEZ AN AL AH L BN h e LM IR BRI

L s No b T &K N-i% i v TN-z 7% (N-clan) | -

F 4 Scott (2000) #7557 4 &) (B 25 #7177 ) » Bk %M Bd R
B N=20 RIVRBEEM S 2 AR RRBHEY A o 2

2% 323 @102 (2 5% 2) > BIM25 ¢ 3 WAy A B

N
<

2 iR L 2-F oA Y FEAGBEIBEAGCE S 2% (A 5 E

G 2R k) e

BECL 6en2-m i (7 B2-3i%) BB Se2- 7R (# A 2-7% %)

Bl 25 7 I e BT N-ik k22 N3 ik B35 o7 7 B
A kR Scott (2000) ; A EIE

HiE T A 1708 (UCINET) & 7425 » 787 N-RiRE s
WAL RS - s e e - N-RRE R TE AN

B R AR T AT R N - B s R B

I Fl‘ B

HEgpEL -
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4. K-# %L+ (k-plex)

Seidman £ Foster (1978) #73% dien K-Fims 473 2

F_1U Bl
A E L

TF R R R REHERAAR S K-30%F BT 0 K-30% R 4p

TAEHMZ B TR A E NI A s BEERELT SR
n-k BHE &8 n & ESRIENDIEA PRAMNTEZF - AF

AHEF 2 o 4of) 26 7T 0 B ERELBAALE 603k o B RIA
REHRAEHL 6N 3-E (2 H_ 3% k)

PR 6e3-F T 3-I% %

Bl 26 e %24 26 or Nevk i 2 K305 B2 T & W)

FH kR Seott (200007 AR E FIE o

T A 17408 (UCINET) w745 » 77 K-30cE s

Frgsh o ada g - wEa g ak - KRRE RS E LM

AT AT I AR SO AT UF R D - B SRR Bl
HE et o

3.2.3 pRARLBRELI

pagergi (ego network density) 8 * %3+ 8 B ] p A 4 % & ficdp

R R o - A% (binary network) e R E 3 AT LB R AN gL

Fwe i (ties) & @:“ﬁ‘f MUE sl RN T AR R HAT e g B
BFop Agln 3

TORIFBE AR S %EJ‘;&@:% rHF g Akl R Rl o
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HiE T s 178 (UCINET) 67428 » V27 p AL R A 47 RIE S
P AR R B P AR RN il AR B AR
24 (pairs) &fic (n 3 BRI TE LR EH L S8k n(n-1)) m 2
Brlpsgetmh (BHpAReLpF R @ eigos il i)

3.2.4 ¢ <447 (Centrality Measures)

1. #22 ¥ <+ (Degree Centrality Measures)

Freeman (1979) # M4z P o i7iFE > > 73-E 5 B & 2.eh
B #c (degree) B % v 2 & ¢ i+ (normalized degree centrality)

Tr A4 - Broelfer? oit (degree centralization) #iE o

FAERT)® 0 - B R ATEES R R0 Bl AL D S B B o $0
# $Hffenicdy T8k “uy (in-degree of a vertex u) T Ejgd k&
TR~ RO g el T RS R R B 4e ~ (In) &) (out)
PR BRRBOR-¢ d TR R RS R R @ (eSS
LRGBS T R A B T R T e W s

g e iy o

Bk- B ~grasei VeV (i=l-n) > ? A ER 7 o
% Cmax @ Pt %R v o b p g3 50 ?’PZ(Cmax—C(ViD"éf B A AR

R COVDF LB VI enfE 2 7 s i -

HER A 190 (UCINET) wlisfef » P27 L g Rl ¥ BE
AIBE R E - 2 Ak s TR > 2 e 4 B1F; (directed graphs)

ROPIBI A AT BT AL EH IR E 0 LA 2 R Boh s

LREES AL
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2. ¥i7¢ < (Closeness Centrality Measures)

3.

Freeman (1979) 4% 114217 ° P ATFE 22 > PP E 5 B &8
% m(farness )& & v 3177 & i (normalized closeness centrality)

FTE A4 - B2 gikiir? vt (closeness centralization) #iE -

GELE EA D A (RIFp A ERE) T H B E - & BT
FIEBE BB L » SEEF I FF g BT L 4217 < (closeness
centrality) e & BhiRif it 42357 L S-SR 2 3 0% g g b
) ¥ fp ek & (the minimum possible farness) 6| & vt #cid Gk

2 B o

S Nl B R L AT

Buete M B H 2 3 0F* @0 L pIE A

F_&

V- ko fpbaria |(closeness) €% 3 7 pRggahd e (F
A UERPEA - B B 2 F X TRE 2R L REEF T FF
B R A A AR e RS B 64 47 50l (UCINET) &) 7 A2 A
FORTER Y F Y DR S RPN L BERE R e ke TR BE R
Rlcdy s & e pE o B UCINET o) 7 A2R 3 5 Al g -2 I 5 » 151

(in-closeness) £ d1#i71+ (out-closeness) @ FA~ 47 o

¢ A ¥ it (Betweenness Centrality Measures)

Freeman (1979) #& 21¢ A ¢ S LT FE 32> ¥3-E8 5 B &8
¢ /i & (betweenness) £ # it ¢ 4 ¢ & (normalized betweenness
centrality) # ¥ 24 - B 2> T Y 1L 4n #-#c9x (betweenness

centralization index) e
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4.

Bk B EE jEERKkA KA EEE 2 2HPERE S
§8 Y ARG Bik e ge (LR B, j, k BPREL AR B i
B P A EFEE 2 A SRR AR E M (geodesic) b A A
Be@ DRI R AR Y AP SRR AR R AT Y AR

B EE R PR R IR o

Bk - B ~gpraoeggi VI---Vn (i=1--n) > P& x ¢ 47 of
Z Cmax > ptap? v it plg 3N E~’F°Z(Cmax—C(Vi))“$ MEx ¥ o ¥

A iiE C(Vi)fjf‘u{%‘nﬁ;‘%&» Vi ez e it o

i T M 178 (UCINET) Bl iF42R » 7 #3221 S R
5 (symmetric and unsymmetric graphs) i {7 F ifiguetp| & ¥ EEF A

St

ek

-t gt pa

A &8¢ P E5 (Multiple Centrality Measures)

Bonacich & *# (2001) # I Ffee £ ¢ o7y 22 738
P Bl dhk+ e e (the largest positive eigenvalue) #

Bl chdF e £ o

i

Bk - AP S A FEkY s Ci= aXALJC) (18 )%
GELG s - FEE) B - SR R Bl g § BhenY St
RiplE > S¥cE 5 R AR ATE AR T (T chddeiE o B P
Mg B e FAE DA AR R e 0 SR R

oM A e B ,@ﬁ MEB AV LR ELEMT AV EERA T HIR2L E R -
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Bk - B ~eaoggrl Vie-Vn (i=1--n) > 2 B e £ ¢
i Cmax » ot ge e fiod £ 9 0 R 2 587 T (Cmax - C(Vi))% 14 3

*?ﬁﬁﬁéiﬁﬁncwnﬁiﬁgwiﬁ%ﬁ@iﬂuﬁﬂ

BT A 808 (UCINET) |48 5 > %7 B A EHier 2 ¢ v
BAFHRENTIEPERLEFKD E Y M o TEF HI AR

(symmetric graphs) &7 F it igat | & ¥ & 7 A 3N i5 et p| £ oh— b 4k

&+ iFreeman (1979) “r# ife B @ S s Fige o v ¥ 4 ¢
S EE 22 > ¥4t Bonacich® 4 (2001) $4Fpce ¢ o s
FEFE DA T E 22 (4 Bonacich *t1972# Frdg &) T e £ 7
s (eigenvector) | 2.5 #E ) > HE T A~ 7t (UCINET) &)=
AR VHEIM PHEARRY BN ETA S AP e B £
SRS AR R R S e AR AR T R AT £ S AGE R T

3.2.5 ##? <L+ (Group Centrality Analysis)

Freeman (1979) #& J1##%8 ¥ <+ (group centrality) #4577 & 32 » #
A ERHRY S HREE T BET A P88 (UCINET) b 7425 » & L3k 24k
PBHEELFEWHY o2 AE &8 (A8 488 ngi}i" B ER AT
k) Gl o Rt R TP P TSI OR LSRRI E U SRR R KE
R EE 2SRV R EREE (TR AT RARREKE) TYRE
ER T H P IR A SRT I EFREN B SR R bR
DUHBEZ P A E o FEA Y S F EARMPE S A HMP PSR (R E)
IEEY AU R FHY B ER 4 08 1 2 F > KiE
A R AHME ML 4 B Y A0 G EPRAR S > TR F R SRS T
N L G ERTE 3 EA Y S AR S AR BEH T M T & gL o
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BAPBF AL X T 8kp 5 10 AP P ehi £ & 817 D3 b 5 & 8L
Bes D4 B RN 2GR IYBEatEE 0.27T (T A F 5 27%)
R 10 B & 4 SR St 5 0,27 BAY i K 5 279 - 5B
FRETRE » FRALASL2 X THPHBHI 27T L B7 D E b & gLl s
101 i > b p 23048198 Bt @5 0.51 (FF A F5 51%) » TR
2T B4 & BOEMY it @3 0,51 Y ot 2 519 #AY
SRR 2T B A S I AR ARG R (b L R A 4 4t
B- Bd 198 BB rlesaniii i > m 2T BXREG 2 p iR Y o
e 27 B R oY by BRI AEE A (TERMBa ) 0 F

oo AR RRR AT 2T B AL SR 08 e | WA (R

3.2.6 & ¢ =% & 47 (Roles and Positions Analysis)

4 =% &~ 47 (CONCOR ). EZ*TE R s® & /7 &% (the CONvergence of
iterated CORrelations : CONCOR """ 'fLix fip b jcacim &2 ) > ;gcj e B
B erpl ik 3] 4 e 2 Bicdy o Breiger % 4 (1975) 3% TCONCOR, /% &/ - 48
VIR B R AAAEA LR AN 2 Y RS R LB TR E
v g ® CONCOR & BB S R & i & 2 A2 A fid B2 7 e e dicdp 7oA 2 AR
B e ST 2 B oI AR A2 2 kR A 3 R RS B3] (Block

Modeling)

T hRMEE L 752 (the CONvergence of iterated CORrelations :
CONCOR 5 7= i i Ap B fcaciw & 2 ) T AR RIFE ~ fhor D47 e 0 S48

Bpe ko BAE S LR e R E Y TR e ke

l'm

R R R T3 st R LS R* (R-squared)
Fordci > RT 2 EARE 4 7 WAL R ehB B AR B ARYF o
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W22 poppe e i %5 - BATOEL ) ¥ - BATHEE s - BR
AR TR RARS B AR AR EE ] A A G Rleidl g s 1 BRI L o0
A BT MBELay | BEY JBEEEN 12 2 » £ Pearson

BE B B iotR D S HfLEL AL ¥ - BEAEL o

PARRT S BRI PR RRAE IR TR E S L o F IR R
FeRLL & B b R A1 5 5 B (blocks) Ap b MR 2 H 28 L
LApRE o AR R B R ERL APM -

CONCOR & * i pirk 7 Si- Hedp 3o BH-H > R F B § TR * 34

WH o hF - KT  2EEM T EEA R RS §0 BELA AR

Bler o 5% - Apfan-A &a A2 D 2n BB -

¥ i event #E 123 1 2 3 1 2 3

el e2 1 2 1110 11011

s 0| 1 1011 2lololo 2lololo
5204

actor g | ¢ | o 210l o 3011 3|ololo

& &
®»  ®
@ @ f

Bl 27 G H B B 28 & AsGVHEHA T R B

Knoke 22 Kuklinski (1982) 3% % i {7 CONCOR #2.5 16 #74 4 - B E X &\

FBAORM A ARG 3 R Bt e 2 PR LRSS HE o
o ¥ %Y Scott(ZOOO)vf‘w\ Z_% CONCOR ;% & #2 5 14 #7 & 2 ehd$27) >

o) 27 47 i BRSO AR BE NS E o R el el ¥ F

B P 0 R AR (ERA M) TR A AR (ZREAPR) o
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ol 28 TR A R 122 3 E =2 ﬂ%%i%‘\b'ﬁ?s“\% w4t > ie {7 CONCOR #2
Bissrgdd §- BEEFBNHER B FER i Enirdil e Bichid g g
A B hdd A BRALZ AW PHESE MBI THE AL
FLIHMS A7 g M RBFRP I | AV AR 2EE 0 BF Al
LR AHR ] ZHRI L0 BMS [ 5 HREMS 577 0 f AR
PIF R AT R PR EREMA R R R R AR ES R a2
A AR FRP IR AT R FER 22 FRIEA FMAR C Ftie
7 CONCOR #2718 #7 A 2 & - B & F B HAET] -+ Bpom Al g e | L3R

B d ¢ g 8N AT RAL 6 R B T i FIRE T o

3.2.7T F=xz_%4+ (Power Law Analysis)

Strogatz (2001 ) -~ Albert & Barabasi (2002) % 2 Dorogovtsev ¥¥ Mendes

(2002) # % =328 ¥4 DERE R ET R AR EHT T H

BB L AL G g BRI R R B4 & R
Tt o

SRR AT B AR U R0 22 0 R AR B A
B k2 e (4cBl 29 #7m ) » Far P e T o [3] HPak ik by
i
B e 3% % fEee s o AR PUB ] H et 5 B e e 2 i

LE N \:‘W’J;}pﬁip Rz e pldtscE 0 4R § j\ﬁ”$ﬁ¢mv&r1?'1%

=

EREgF 2 PFaoEEr - 8T e 2EREA T R LR RN KPR E &
T ELECAeRlY BARE ST S Al Al R ARSI 0 REF

HRF AP R[A]0 b (FAF) PRAPE TR UL

PO = ax” N

74 [3]

log (P(x)) =log(a)—blog(x)

4
|

4]

>
N
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=g %
[ F}.
P

R kr BRIEP (BT R)

& % B 3% (Scale-Free Network)

Bl29 2 RpRFE—SHIARALIFXLESG

3.2.8 A¥HEHLHEMA;4 17 (Networks Graph Analysis)

A AE TP R aEgaE, ~ TR BHEREEE, 2 TR
BN ES Fah il W= P RS S e R S o ey
PP P LA AR e R L IRl = w7 ) i o & UCINET 4 (%4 6
o - GRB SR & & R AR M R R kT 5 5] (row) B 5 (7
(column) “T R EZELA, 584 » 20 T4 25 £ R M B LN e 20 ik

Pgte o wFE* NetDraw #-4p B £ R W inie LB ez 5 LB 0 o

NetDraw ¥ #-FER et p A2 ph ch> a2 3 P gpd e o372 4
FoTVERERRG LM GERTS 2 2 IR T RRIEES R
RAT D QAR ATE T R R SRR RE > £ S 4T
FERERN p AR B T R BT FARE R AR e
RS p Aproft 2 T- @R FRIEZHE - RLRREIZ D
f%’;ﬁ“u AR RS p ARRR R B B2 % NetDraw
FHRE B i AR b IR E RS R R R
Foigooom ¥ T wfE e G BEE S BEE il BB o Ao R IR A AR AT
AR ARG E WS B

56



3.3 HEFEHFTLA

AEFREHRF RPN BEEFEEFITTER > Ao £ 3 )
ook JPRENAGRMRA AT AT~ pAREELST (ego) ¥ ow A
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e EoRplcs BN ER || ERBESE KRS HERARRT KR
K-gma 41 ﬁ%ﬂ?#é&%i° bﬁﬁﬂ;gﬁiﬁﬁﬁﬁﬂﬁigw%o
RRAZPFAVE % || Bup ARLRN(EBE) - @ RRNE
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TR FRAVEFLIRS

4.1 epiudpd sy A

AET LR AR TS E AR ek e SRR TR S —GRB
FHREAAMET L 04205 & 96 % & & & f il 7 TR A A e e
roFmA it p A nitER TRHuPE oS Fd T BYpLEET AR
E e T BHPEFELETEY T REPRELHE Y e, 2 TR PR
TEFF R EHERFLATN F o APMA L B9 ndf (FA LA & A7 45

94~ 95 & 96 ¥ & & R Ayl A AN FEAPM A 40T

4.1.1 3 RAAFTITH

AT T GRBE AN RS sy S N T LRy PR B Y

PB4 i B T R (PR REA T

I Bufh RS f ik

ZREPLEFELESR R TRELS LI BER ] B

9
&
e

Al 2B %BsR5 T2, 3BFEFEL T3, 4B

\“}{r
\v
‘?‘

»
\\?{r 1“'

& -
d}; ™ T ¥

A
a4 SBFEFEL T, 6BFERLT6, 0 TR
A

T8, 9BEEERE T, 0 10

2. BUF LT AIRE T
R LR EE RAPMAT L AERED B RETEAS L 6 BES
AUl BAELAERL T, 0 2BFTAERL S T2, 0 3BT AR
RT3 ABFELERL T4, SRFELHREE TE, 0 6 BELAR
576
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3. BRPEALILTEY
PR R ORE AR AL R T A S D BB
SERAAFET Tl R AELE T2, o HAEEL T3, AT

& |_4J v Hfs % r5J °

4. BUHEEFTHE Y ¥
ZREHHAEFEATYF B R FTAL L 12 BEE AR E ]
P A1, > 2®2 502, 32573, »4®B» 574, 5
P55, > 62 A6, THYETT, > 8B 58, 0 9B
S99, 102 5710, » 11 @2 5 "11, > 12®* 5 T12, -
b. BRI PEF T ET (BA)"
ERFEHPFEFEEIEFE A) BRAETHEA L 10 B X Ay
5085 T1,% B0ECa ) — 1005 ™5 T2, > 100 (%)
— 150 2™ 53,1508 (2= 200 T 54, 200 85(z) —
200 g 55,5 250 8(z) — 3008 2™ 576, 3008 (%) — 350
FrT s T7, 5 350 §(F) —400 F 2T 5 T8, > 450 H(F) — 500

T L T9, 5 500 F 2 A T10, o
4.1.1 GRB & T 3 94 & R e Licdpde i 5034 45
1. 4 & B e tiitAfria s

hodo 4 orBEE > VR 94 E R GRB e T E TR AR 2 N
FPE P B35 106 B FREEER KDY T (real data) &

Bix w4 FB# (nissing) -
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H4 4 BAREYAT TURT 5 AT

04 1 < #ﬁﬁww 4ﬁ%§H Xl | 2l
g AL A i > ]| R P
i | gt | M | T | RS
N vad 706 106 106 0% —

Missing 0 0 0 0 0

2. 4 &R BYMAL LSk
ded b TRER TR 04 ER LT BUAE Y 0§ 46.2% iR
‘%l];fi,%fl ;;ju&aé»ﬁg,:,; 1 l[}kg&ﬁ’—%’a 32. ]/mxﬁ;wyfi_%ﬂ iﬁk_ r}-ﬁﬁ’x;
2B RsE 0§ 16,09 B UL S s R des 3 BEEE S A B
SRR SR SRS 113 BEEE S TRAPL gD 594.3% 0 @
BrufAEAE S F e AE: 9 (B) -
F5 04F R WHIEIF =S ERE
Cumulative
Frequency Percent Valid Percent Percent
Valid 1 2220y £ 49 46.2 46.2 46.2
2 52y £ 34 32.1 32.1 78.3
3 W3Ry £ 17 16.0 16.0 94.3
4 {H=ZERY B 5 4.7 4.7 99.1
9 {522 Ry £ 1 9 9 100.0
Total 106 100.0 100.0
3. 04 R BHFLALRE LK
dod 6 rRET TR EREEFT BRAAEY 5T T% B

AR BE AT E s 1 B

¥iE T Hcs 2 'B”FH

FLATE S Tl B

f&'?&ﬁi% Bcpe99.1% > @ B ‘%l];fi,%ﬂﬁxfggn;i AR 3 iF THL 4 (B)

61

2 S/mlﬁ;‘%l;f—l_% Hpz

4}5 24. 5% B aj,pg ;5_[55;24;?

&RB'E‘

E Rl 1 2 3 BEGAER T



.6 94 B IR PR L

Cumulative
Frequency Percent Valid Percent Percent
Valid 1 [[er o i 76 71.7 71.7 71.7
2 [l s 26 24.5 24.5 96.2
3 [l I 3 2.8 2.8 99.1
4 [Pt 1 9 9 100.0
Total 106 100.0 100.0

4, 94 &R BUALET T

Yo T ATEE T

s B

i ul L AT LT B Y AL

H =

B0l ER L (T B ALY 5 LR

4 18. 99 11 ) 1 % H &=

Mg s e B o ¥ 3.8% Bk AT AT S
F7 4 R IR F P R

Cumulative

Frequency Percent Valid Percent Percent
Valid ELE@WE 2 1.9 1.9 1.9
TR [P 78 73.6 73.6 75.5
{ifﬁﬁ%l 20 18.9 18.9 94.3
LI 4 3.8 3.8 98.1
P 2 1.9 1.9 100.0

Total 106 100.0 100.0

5. M ERBUFLEETHF &

e 8 AT T

BLPALEHAFTHR G 12 B 253
B s 11 B2 > ¥ 34 T%PBuFEEAETHE T 8z 9B LE

3.8% i N E T

S

sy B

o9 94 o
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H8 04% % IR B PRI G

Cumulative
Frequency Percent Valid Percent Percent

Vahd 2 {[#*] 1 9 9 9

4 {fit] 1 9 9 1.9

6 {5 1 9 9 2.8

7 ] 1 9 9 3.8

8 i %] 4 3.8 3.8 7.5

9 it 5 4.7 4.7 12.3

10 i~ 2 1.9 1.9 14.2

11 f~] 9 8.5 8.5 22.6

12 fE] 82 774 774 100.0

Total 106 100.0 100.0
6. MERBRFLEFLER(F~

ok 9TERE VP HEIT U EREFFTBUPAE? > BRFLLEF
FELEE S B0 () — 100§ T A BUpEAEET ST

100 H(5)— 150 Fa0F | 5+ 297.49% > = F 15. 19 R w1 % 2 2

g et s (150 §(5) —200@0T > 74 8.5% s pu AL H R
REL Y B 1200 B A 2508 1 o w2 G 7
BErat s T500 F i ks bF 10.49% 0 B B AL ERE
By RN 1 39
29 04 B [HIRIE FUCETER)
Cumulative
Frequency Percent Valid Percent Percent
Valid SOy T 3 2.8 2.8 2.8
50 £4(7) — 1005 )™ 29 274 27.4 30.2
100 £4(3) — 15041+ 29 274 27.4 57.5
150 £4(3) — 200§ )+ 16 15.1 15.1 72.6
200 FL(F) — 25041 9 8.5 8.5 81.1
250 F4(3) — 30041 3 2.8 2.8 84.0
300 F4(73) — 35084 2 1.9 1.9 85.8
350 F4(73) — 400£4 )™ 2 1.9 1.9 87.7
400 F4(5) — 4501 2 1.9 1.9 89.6
500440 = 11 10.4 10.4 100.0
Total 106 100.0 100.0
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4.1.2 GRB &

feFt g 95 & B Rdchpds i 34 4

1. 95 & B Je 2 Bclhd E 53 A 44

'&r%\‘ 10 EL%%?E?:I' » ¥ %5’3_["95 :&}i GRB Vi r @ f%ﬁﬂ‘i‘ ] 7‘;4:1‘1;!: = ;\; ‘:’ﬁﬁi

l 2L ¥
:\LF -

HdEep 150 B > FpFzzeE & 28E 7 T4 (real data) A4

Bz 4 F B (nissing)

10 955 &5 “ﬁi?ﬁlﬁ%@ﬁ ﬁ“jﬁi‘{‘ 73 FP?;T%EK
i G e ‘L‘[ l‘a SI= jt%_‘_':‘
LAl +§ f @%wu %E ﬁj )
N Valid ! 150 150 150 150 " 150
Missing 0 0 0 0 0

2. BERBUML FEL R &

LRy BuAE Y 0 4 51.3% 5

58 X6 30, T%ehBw L H 25 R

A1 955 B HHIRIF S il

Cumulative
Frequency Percent Valid Percent Percent
Valid 1 [[A=5=my £l 77 51.3 51.3 51.3
2 Ws==ny £ 46 30.7 30.7 82.0
3 f=Emny £y 12 8.0 8.0 90.0
4 {52=25Y F) 6 4.0 4.0 94.0
5 s==ny £ 1 Vi v 94.7
6 flis==nmy £ 3 2.0 2.0 96.7
8 fial =Ry Fﬁ 3 2.0 2.0 98.7
10 fts2=25y £ 1 v Vi 99.3
15 fil ===y £ 1 7 7 100.0
Total 150 100.0 100.0
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3. 95 # B BuHEITAESE Tk

4o 12 PR T

FEw 9 ER LAY B LY G

Bolff LB AR E T lks | BARTAR 318 T BufEEFT
AEE RS 2 B 7 6.096 0 Bl & 2
B #= s )L s 1[3;‘@]7} i H F’_ é’iﬁ(?} 1 2 375‘5372’???&@% ’
Tk AL P 067960 A BRI B B SR AR E
# 12 955 7% W F o S
Cumulative
Frequency Percent Valid Percent Percent
Valid 1 [P 108 72.0 72.0 72.0
2 [P s 28 18.7 18.7 90.7
3 [tk i dak 9 6.0 6.0 96.7
4 {tfpre s 2 1.3 1.3 98.0
5 (et ik 2 1.3 1.3 99.3
6 [t I 1 7 v 100.0
Total 150 100.0 100.0

4. 95 & B W % AT TR AT N

drd 13 787 0 ¥

A PRt R 2 AR R

PR S 5 A

B R A

%ﬂir%&}i@f%p;fﬁwjﬁg v a2

12. 796 01 w2 & H 5=

, 545 3/,,—,,1;\;1.7}1%‘5!537"}4?‘@?%

A5 LE Y

21 A5 LE Y
By e

#1395 % %] Pt HiE]

1.3% -

Cumulative
Frequency Percent Valid Percent Percent
Valid  FLrerde 2 13 1.3 1.3
T 119 79.3 79.3 80.7
2 05 Bl 19 12.7 12.7 93.3
g 8 53 53 98.7
RN 2 1.3 1.3 100.0
Total 150 100.0 100.0
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5. HERBUHEFTHEF Y ik

dok 145 HA > F RS ER LT BRI LY 5 4 & 1 50.3%
PREALEETHE B 12 B0 > B 14.0% B AL HE g
W s 9B > T F1L3%n B AR A S el 10 B2

HepRpufd A my HF " geioribg ~ v 9] 2010% -

F 14 955 R (WEIR) A B

Cumulative
Frequency Percent Valid Percent Percent
Valid 2 {[#*] 2 1.3 1.3 1.3
4 ] 1 v v 2.0
5 t*] 1 i i 2.7
6 fit*] 1 i i 33
8 (i~ 12 8.0 8.0 11.3
9 k] 21 14.0 14.0 25.3
10 fft £ 17 11.3 11.3 36.7
11 £ 6 4.0 4.0 40.7
12 it £ 89 59.3 59.3 100.0
Total 150 100.0 100.0

6. BERBLUFLEFL LR (F~
dod 15 B ,—a’igﬁrpQS_'&}ié‘,f‘t‘/Eﬁ;ZTB:QJyfi.gp“ » 1 &3 32.7T%
P LA EELET A (50 §(F) — 100 FrT 0 g 21.3%

LR R

7/ N

100 3 (z)— 150 g™ 4 > ¥ 512.7%

ETIS

PR E PR EY 5 (150 F(5) — 2000 2T o gl
B L BREETES S (500 F b hizE AR k4 10.0% 0 H @

Bulfpl s d Ry S asF]010.09
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215 955 B IRIB FHENE )

Cumulative
Frequency Percent Valid Percent Percent
Valid SOy T 8 5.3 5.3 53
50 £4(7) — 1005 )™ 49 32.7 32.7 38.0
100 F4(5%) — 15040 1™ 32 21.3 21.3 59.3
150 F4(8) — 20040 1™ 19 12.7 12.7 72.0
200 FL(F) — 25041 7 4.7 4.7 76.7
250 F4(3) — 30041 5 33 33 80.0
300 F4(73) — 35084 10 6.7 6.7 86.7
350 F4(73) — 400§ )™ 3 2.0 2.0 88.7
450 {E’J,(g[) 50051+ 2 1.3 1.3 90.0
500440 = 15 10.0 10.0 100.0
Total 150 100.0 100.0
4.1.3 GRB & feA= 5 96 & B e 2dcdhd it 203 A 47

1.

96 &

hod 16 #rEET o W

Frd & I A

21 Y

= 121 B BEZEE > 8E F

FEE S

iz e & %3 # (missing)

R A

@96 £ RIGRB 1 T & (5/7 1 | 547 % & 5N enfl

F# (real data) A ¢

#16 9%6F @ﬁ%&ﬂ?@ﬁ;ﬁﬁﬁmﬁ:ﬁ%
sy | Rpsl] | ol | o] [ e
= {lE e JLAH = T = IR
peenite | HESY | TRET | TR | RS
Valid ' 121 121 121 121 121
Missing 0 0 0 0 0

2. 96 & B BYMAL 282 F Kk

4ok 17 #r8gx v 06 £ R EIFFT BHFEY > 5 57.0%:
BwfhH S f Bk ﬁajczsﬁ’*ﬁ 20. 196 i ] L 2 H 4od7 = B

BREE WA HD 92,6
9% @ BEfEHE S 2o Eas 10 (B)
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217 965 % HHIEIH RS il

Cumulative
Frequency Percent Valid Percent Percent
Valid 1 RZ =5 [ 69 570 570 570
2 W52y E 25 20.7 20.7 77.7
3 fiBaz=sy £y 18 14.9 14.9 92.6
4 fi === R B 6 5.0 5.0 97.5
5 (Ws2=e Ry E 1 8 8 98.3
6 W52y £ 1 8 8 99.2
10 f===RY E) 1 8 8 100.0
Total 121 100.0 100.0

3. 96 & & B w &y AR S ik

ok 18 #rBEm > W EA 96 £ R LT BRI LY > §85. 1%
BolfHbHE A E 2l | BAETAS > 39.9% 0B EHEy
2 BREAER 0 3 2.5% N BufE T AR E T 3

BALAR > Fl o BUMBEEEG PR E TG 1 2 3 BALAEE

Tk G P 9T D06k @ B D B b S AT AR RS 6(B)

#1896 " R fy ki iy

Cumulative
Frequency Percent Valid Percent Percent
Valid 1 [P 103 85.1 85.1 85.1
2 ftfPrai e 12 9.9 9.9 95.0
3 [tk sk 3 2.5 2.5 97.5
4 [P 1 .8 8 98.3
5 [Pt ik 1 .8 8 99.2
6 [l I 1 .8 8 100.0
Total 121 100.0 100.0

4. 96 & B Bu LT TR

4o 19 SrBfA > T @96 & R £ IEFE BUAE Y 0 A& 83.5%
i u R ALY R L R G 10 1% R PR R
BRagEe s g B > § 5. 0% Bl fs B e ip st
B ALY S L 0.8% 0 e R BU AL AFTHF
4 5| ﬁ‘éwﬂm [E
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#1996 "% (Wl Fy AL U]

Cumulative
Frequency Percent Valid Percent Percent
Valid — EH R 101 83.5 83.5 83.5
e e 13 10.7 10.7 94.2
P 6 50 5.0 99.2
Py 1 .8 8 100.0
Total 121 100.0 100.0

06ERBUMEETHE &K

bek 20 “rEEA o W
B LPAEHAF TR G 12 B 253
iz 9B > ¥ BRfFEEATHF &L 8B 2 10 B Ay

55.8% HeBu AL L@ IR B A 13 3%

#2096 "R (WHIEIF) AR " 1B

Hre bR LT BRAEEY > 14 76.9%

6.6% 1 W 1% H A F B

Cumulative
Frequency Percent Valid Percent Percent

Valid 4 {&*] 1 .8 8 .8

5 {ftE] 1 8 8 1.7

6 ff 5] 1 .8 .8 2.5

8 ft*] 7 5.8 5.8 .3

9 7] 8 6.6 6.6 149

10 [l ] 7 5.8 5.8 20.7

11 {f £ 3 2.5 2.5 23.1

12 [l £ 93 76.9 76.9 100.0
Total 121 100.0 100.0

BERBUMEBELEF(F R

dod 21 STEEA o

@ Qb & B L e BuE P > 48T 31.4%

L AEHFEATEY S T508 () — 1002, 5% 29.8%
SRR PAERAFEATER S T100 5 (Z)— 150 3™, > ¥513.2%
BB ERAFEETET A 150 (7)) — 2008 0T 0 YRR B

PEEFEFLET S 0008y ) AEERRME3.3% 0 240 95F &

710, 0%; X2 ,y_}_,_,_‘ fa ;I;\y ?’L‘g? x/ ,p;i a__;ﬂrg: \Fx‘\gj ”gb ,J‘«;?gﬁ%?g‘). ()yo
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21 96% % WHIEIF PHGETE )

Cumulative
Frequency Percent Valid Percent Percent
Valid SOy T 12 9.9 9.9 9.9
50 £4(7) — 1005 )™ 38 314 314 41.3
100 F4(5) — 15040 1™ 36 29.8 29.8 71.1
150 F4(F) — 2004401 16 13.2 13.2 84.3
200 FL(F) — 25041 5 4.1 4.1 88.4
250 F4(E) — 30041 1 8 8 89.3
300 F4(73) — 350841 6 5.0 5.0 94.2
350 F4(73) — 4004 2 1.7 1.7 95.9
400 F4(73) — 45050 1 8 8 96.7
500440 = 4 33 33 100.0
Total 121 100.0 100.0
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4.3 RRFEFFELST

RSN E TS S R L S Rk S & SRR AR R ]
o AL RERRREL 3 T L) R A AT L B A AT~ SR T
(ego)~ ¥ witids ~ & ¢ =3 A7 (CONCOR) £ F=x .5 » 47 (power law)
£ A > £ A 16 BHCEFE Y 7 04 E R 95 & R 96 A %

CREREEFIANATRLEREAY > ¥ ERE S REN FERLE -

4.3.1 MERLTFTAHEFAT RLRELLH

. PRI AFFELSITES

hod 22 ATEET 0 94 R & PR 3 AR 0 d UCINET 4 0 B4 &
TV IR R R R 51,2932 H B AR AN AT RREG £
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322 VMERETFFETAFERLFELFTIANEKEFE S

K E

%A

s RE

UER FRAFEE

Density (matrix average) = 1.2932
Standard deviation =1.2112

#EHBC/C

Overall graph clustering coefficient: 1.166
Weighted Overall graph clustering coefficient: 0.178

S &8 triples : 2700
100 %

B BRI

Average distance = 1.000
BIE AT I9FEYAE 5 FGD = 68906

i s A4

[1]20
[2]218

N-i% & & 47

[1]19 (2-7% %)
[2]211 (2-#% %)

[1]19 (2-F k)
[2197 (2-F k&)

” [1]44  (2-%&R)
— NTRAS
K- 41 [2]11142 (2- %)
. [1]&110 [2] ¥ 8164
Ny
PARRERE [3] i £ 48 211990 [4]1.37%(max:100%)
EAY Network Centralization = 3.94%
- Heterogeneity = 2.54% Normalized = 2.17%
Fipd g Network Centralization = 61.76%
LRI AN Network Centralization Index = 46.70%
FL A Degree Closeness Betweenness Eigenvector
G Mean 2.000 25.352 0.773 5.657
AT 2618 1K 4 B B 69 8L 8E P L th L 18 4,0.506 -
F s BEEP St £ 450.6% [ 26/170=15.3% ]
L4 % 24 3
CONCOR 46 @41x41 /R-squared = 0.487
Fzg fALF= -06072° #&FxEE
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(N=i k)~ 19 B 2-7 0% (N-7 %) M2 44 B 2-F0% (K-$0%) > $#3¢
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QF v e Tiodi 0,773 1% @i £ ¢ T 3085 5.657:(5)
R BT RS 26 B A S B L 0.5060 2
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Pom 3 BRR LG EpARR Y o 20 B B MY s grid
FOERR B A4 (TEBMIA 4 ) o T A - AR AT B
FoAriE s 26 B A SR oA enpia ) MR (R E FIRPEE ) o AR
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TRAHET 6 BAASAEPLEPFIF G UZERRSE S K
170 > W02 5 g 23444 o] B v 5 (threshold

rate) - 3 &5 0.153 (15.3%)
b. A R LAWREL RS

4o 22 TR 0 94 R &I g AAFERERGd UCINET ¢ =% ~
17 > %ﬁ“vj HERELI| e gIp T E M 2 8 = CONCOR £ & M
BREFTEZRAET BAE N4l x4] cnd e > 3 RT3 fciE 3
0.487 > % 77 J 263 x 263 4 % Bcdp L v 02 & 3722 3] 2 4] x 4] e
LREFES T MEBEYT HRT ERET 0.5 TR E R D

24 - TMEERE (HHRE)

4ok 22 orhEor QAR R EUERE T AT R ED T T EREALAPTT
Bt ERAF SRR ) SRl R R Sk RS LB R TEF
ﬂﬂﬁ@ﬁ@%@?@z@&g# =-0.6072 > # £ Fx 2k i

GEREITFIAFAFRRLL T B R REE

4.3.2 B ERLTFTHEST REEEM T

L PRA AR ESITES

4o 23 7Rt 0 95 ER & ITF AR RS UCINET 4 p & 4
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8670 = 48 > B EMLE 10096 5 5

FITPREXRTS DEXKG MERAMET PR pRIT Mg s 193160-

%23 PDEREFTFIAFRLEELAITIINEKEFES:REL

BER FEAVES

Density (matrix average) = 1.2087
Standard deviation = 0.9961

Overall graph clustering coefficient: 1.121
Weighted Overall graph clustering coefficient: 0.180

Z.f&%% triples : 8670
100 %

rRBEREE

Average distance = 1.000
P& AT SpedgdE 5 FGD = 193160

NS

[1]25
[2]334

N-i% i A 47

[1]24 (2% %)
[2]337 (2-k %)

N-3 %A

[1]24 (2-FR)
[2]163 (2-FiK)

- [1]30  (2-%i¥kK)
- NZWAS
K70 [2]27698 (2-% k)
- [1]%178 [2] B $3 8224
\ A
RARERA [3] i 4 48 31506 [4] 0.71%(max: 100%)
ER Y o Network Centralization = 3.89%
- Heterogeneity = 1.69% Normalized = 1.47%
Bigd s Network Centralization = 60.74%
LRI ANY Network Centralization Index = 56.80%
Fo AP g Degree Closeness Betweenness Eigenvector
Bes Mean 1.317  25.027 0.470 4.256
Y MBI KRB eI BEREP S Lt 1H40.507 »
L = BEEE 9P Ltk 1k & £4,50.7% [ 34/272=12.5% |
¢ mF A ] _
CONCOR 46 £63x63 /R-squared = 0.571
Pt fALF= 04770 BEFx o
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P A REREAFES
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% QFMEzER? HEFEEE: 1.60% 12 QFHELmR 7
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1715 0 FE 0 328 R AEYW 7| delicly Tl 2 AP M9 9 = CONCOR € B M
BREEFE AR VEL FD3IX63 B E L 0 B RT2 deiE
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WokieT e B MEMEAEIHRT S EF 0.0 Wi H LR
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Fxaa@rstie s
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4ok 23 97EEor 0 D E R E TEF AT RLED R 2 2% EAS 1T
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4.3.3 96 ERLITFAFAFEFT FEEELF

1.

224 BERLTFTABELRFEA MK ETFE LS A

RESAFRELSITRS

[
Sy

N

9%6#E R FEAVTER

Density (matrix average) = 1.2181
Standard deviation =1.2134

Overall graph clustering coefficient: 1.222
Weighted Overall graph clustering coefficient: 0.133

S 1& %% triples : 3639

s 100 %
. J Average distance = 1.000
A 718 5 T J5FET % FGD = 101442
o 1]26
A E2}258
. [1]23  (2-1% %)
— A

N-3 %A

[1]23 (2-F k)
[2]88 (2-Fik)

[1]40  (2-#& &)

¥ oo N

R-imsm 49 [2]19971 (2-%3K)
. [1] & 169 [2] X ¥ #1221

A R
RARERA [3] i 4 48 £28392 [4]0.78%(max: 100%)
ER Y o Network Centralization = 3.66%
- Heterogeneity = 2.76% Normalized = 2.46%

Bigd s Network Centralization = 68.82%
LAECILANT ¢ Network Centralization Index = 47.07%

Degree Closeness Betweenness Eigenvector
Mean 1.650 20.880 0.578 5.170

21K A BEOMEP SHILEA0.510 -

HEY o BEREP St £$851% [ 27/198=13.6% ]

£d % 247 —
CONCOR IR 46 F42x42 /R-squared = 0.589
T fA%= 01593 # & Fx k-
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FTPREX T DB MEFRART R SRITREL 101442-
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319 B & ZE#r e & AEREAE se lBIA S 0 W 4 5 208 Bk ~ 221 B 2-i%
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2-F TR Al P L& RS TR A e ko Rk HiE o

FAREBASNTEAEE

ded 24 SiEER 96 &R A e TR UCINET f 203 23
RATET WA R AR bt AR TR S E R L 169 (T4

7 169 Bl REMB L AL EB [ Fra b ELR £ ) SRk
22210 s 283020 p A S REBART AL EL 0.78% (%A
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B0 TEE L YRS P | B P S 2w 5 0,136
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16 B 3R E RAEA LA e R gy TR E Ap B 12 o0 T = CONCOR £ %
R EFEZARRET RA T 42x42 s EHHEE > B RT 2 fKid
0.589» £ 7 319x 319 e L fidp el ™ 11 £ 377 & & 42 X 42 AR
WkiEiThAd R MEBPEA T OHARTES0.5 0 T H A
R EAR R (WHR ) MF -
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1. PEAAFREAFRELERVR
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HHCrL 05 E B S RN A 00 R 2 0 04 & B B RN E
o FPEE T DR RN E AR EAR ] o LR R Rk T RS
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