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%o HERODEWEIESE L IIWIRMICEH L TOW 2 DDPERETH D, IBFEORNHIREHIROZ BN I LIEERE
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DTHZN5, MOEFREHNENMTHUNRIIICH S, i, HRRE, BHEPREOTREDE
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B Z ARG IDHET A AF—LELT IETN - bSA4T7 0 FNVAR] (K1 %288, D TDTHR &
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HITWSAT T IER

EEMRED

ir2d

K 1. ZTWVsSAT TV

2 REREROHE; & MIEE B RE X
2.1 HEESOLHE;

£1ICHBMY, BEMIFHERHIERG 2R & RIEEIEVY S —IVORE Y AT LTH %, HusimEszsd
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, XHNOVEBEED 2% RRIENG, THUIEHSTE-> T, HBEES T ->TEHELTH S, ¥
tMA%$U%ﬁ$¥%%®l%@ﬁﬁj W EFT CHISEES ZBA T 5 581CIE 2% 2R RA Y M TR
UEIN%, 76> T, HEGESESRZAL, FERFREEHFICERING 4% nEFREE 2172 5D TH 5,
C DHFNREEMIAN OISR DA Vb T 4 TICEBEMTI B XS IR AEThTVS
PGS RIE S & UTHERICBML, i@ %@éf%é@@%ﬁ%ﬁ%tﬁf%éovﬁwiﬁ
TREFEZIC D TEDITIIEIMCRA Y FEEBAD L, IGEEICHL 2% 7DORA Y " EERITT ST
LREME Ule, CTORREMNLU T NIREEES I 49, HHBEEEERE 12 THo e, TRAFEHEEER
500P #7243 354, 5 HOMETHERZZE LG IhNS Y, BEREZICL > THLHBEEZERS &
AT 4 THKOEI XSICHFEN TS,

2.2 HEHESEREE

Hlg RS (X 3 200 ICFIAEMER LizAR, %6, (2, ERENERRLTEES L L
Z DOHIEE S %2 TEERZERICEM LT E BV, BEEEHE 7 — X —"— 2L UEETER v M7 — 7 9
REEBET A ) OF LDV T Y TICKDEE L, TSI LTELNEBEITIIcED % te
2oy NI — 25k bz, K5 RBHEGIIC SO TERE N 2 A SO Ry hT— 2K TH S,
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3 ERATHIEE SETERERGR

£ 2SR TE S & 5 I B SHIITHISEEHERRO EAHGT T — X Th b, MatT—2DFFELW
At [14] THREINTVS, BEDSMHBICTEL TV 2HEHIZ RE L UTEBIEEE & W 5 RN D 5,
AU H B —EWIORRES |[HZBIF T 25 A by 7 (IERITHD TBRILWVWHIEDTH S, HEDR
B, EHE U 2 ERGET @ E O SN FDERE X 5.0708 (B,4F) L&D, FHEEEMN (% H GDP/M2+CD)
DENEL BRNTHEEERENT EWHLMC ST, THICH LI EREZ AR TIHET S & 12 AX
=1.178875639([E H),1 HRK=0.51384083([81,” H),2 HK=0.821483771([al,/ H) BF5Nic. T ORRIIE
DI THAE NS,

£ 2: SRIHTHUEGE S E FERRS R

Tim S ERHAR 2004 FE 11 H 22 HEKD 2005 £ 2 H20 HE T
e B =R TR 2192 # (2005/4/8 BRF&HEE)
BEEREC (WA, FoeEd, &N 272 £k
HEEEE

[BIEER 1 1765 B

[RIHEZY 2 312

[z %L 3 78 1

[ElER %K 4 37K

[BlE=% 5 0
HEZS M AR 2771’
FCIET 1385500P
SEEES |8 5093.75P
1T oER e (D 5.078(1n],4F)

4 HERERERY FT—7 9
v MU= SHi RIS, B Ry b —2 LBETRIOMIRE R TN,

4.1 ¥ (degree), AXE (indegree), HRE (outdegree)

K6EZRZE 5 X5DTHIcikoTHD, 1{7THD 2,3455CiE 1 BA-> TS, THid 1 FEHOEHKD
2,345 DEKRERE FREZR > TR 2R LTS, IHIKHERERLS A B ERHIDA ARG DL, 11T
Hix 1 BHOEAD SMOEENTNZHEFRE VBN, BEOFNERTEY - Y- 2DHN
ERTEMER) THEEEZBTLNTES, AKIC 15IHZS E 351TIC 1 DA TS, T
DEHENS 1 FHOFRICHENZMFEETHZ T ehnh 3, K7 2SR, 1 HHOEEIZKA O M7z
BHUKER, 42DV VI ZF>TWa, TOMBRZIE 4 LRIT 5, 3DIFEREIE 2 ThHa T Lhbh
%o RICKHIDMZZEE UGG, BRICAD > TL 2KRAOREZ AT EET, HTT < RAOFEZ
HIEEPER, 1 DEEE, AKX 4, HIH2 THRT R TH LR TE S, 5 DD/ —RTXTDOXR
BEFE LIS ONEEIETH O, FEXECIIZAEF [T DRV (undirected) FHERE L AE[FITDH S
(directed) AL & IR E D 5,

4.2 FHEERR (average path length)

K727 5L 502758 2 DDRBENEZ 5ND, 5-1-2, £721d 5-1-4-2 TH b, BEREODES %
BIRELITR, CORARIKEISND 2FTIES51 212D 2AKD) VB ERTIDT2EERTS, ¢

S 2.4
S AU 1.6
TR ELE 1.6
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& 3: VT ARRE

s> [ GrTs7
1 0.333 0.167
2 1 0.5
3 1 0.5
4 0.666 0.5
5 0 0
EEE 0.75 0.417

RT DN B E TOREREEOFEZ FIGRRE RS, FERBEEIIK 8 K0T XTOHEREZE LED
Wiz 25 ZEENFEE SO GEDE 16 TEH|o 72 1.563 L5 5,

4.3 75 AR (clustering coefficent)
RICT FARGR 2T, VXX R (75 7) BRATEXREENS,

261‘
ki(ki — 1)

i/ —FDES, ki lZ i ICBEETS / — RO, ¢ BBEET S /— FRIOEED) 7 0HTH 5,
I AREE (H1m 75 7)) B3R TEREEIND,

Ci(ki) =

€;
ki(ki —1) (2)
X6 DFE, /—F1IDDIRICY A2 GHZFTET SRS DX SICED, @D Y T A 2587z
L7z DD EED T T AZFHMEMEEIN, BE I IAXEBES S IEERIKIECOEEIRET  ENZ L,

Ci(ki) =

01 1 11 011 11
00 00O 00 000
1.0 0 00 12 0 2 2
01 100 2110 3
10010 12 2 20

3
6: BT 7 Sy FT— 8: BAER R I 1T

4.4 EREMEEEDOR Y FU— %
4.4.1 ARE—IVT—JVFRY b7 —7% (Small World Network)[1]

FIFER LT Ry Y= RBOE A5 TCON(HRIAT RS RER Yy Y —2) ZABED TH
%, M4alE/— R, FHIXER, 7o A AR, FEAREBEZRL TWS, TCCN OFEREE 3 L/hEW,
TCCN DRHEFNZ I2DICT VR LRy FT—7 LD ETS, SVELZY vI—71&/— Rz
BUWRy hT—=Z LR CICRELT, TVRLIGES /—REBERUHL, V7 835 LIcE>TED
HI e TED, COXIBRBERITICLEICED S VR LI Y NT—=T DT T ARG FRIRE R E
EHI T ENTES, £4DT T ALFHEFIRBEDOFEDZRAICH ZFEMET > X Ly N T—7 DI
EOBEERL TV, H#EITS L, TCCNRZTVE L « 2y U =7 LT eFiER>Twa T &
WHERTE S, TVALFY PT—J AL BEVEEIREE L S VA Lxy FT—7 LR LU TEW Y
S AREBOR O Iy V=13 AT—V T =V Ry hY—Z LEN, ARRICEBBIAET 3 C

-321-



EMG o TS, BEETIC, BRASOHE 2 DHF iz, —Did C.Elegans &9 FRHET, FRHEOHHRE
Xy T =7 DfITHS, 5D E.Coli THD., THUIRIEREO—FT, KIFGEONRH Ry vT—7D
BTHB, TCCN DX LT VR LIy 8T —7 LIROHEREE E DTN T RER T T A X G ERD
TR TENS, FIEFICHRENIT, Virtual Community JBE TH S LETS-Q*D 3y T —7 D
FIEERLUE, BRAOR Y NT—7 E@WELEZR DO D15, TCON D xy b7 —7 & Lhifg
T2 L FERENNENT NSy VT =V DERMEICH S EEZ BT EMTES, BEIDHHTE NN
¥, LETS-Q D& 3% %y bI—VICET % LTINS, BAESHHNICB O T E B e imEsEm
MIbNTED, ZOMIDRIENDEETATHS.

% 4: TCCN O3y b T —7 5k

J—REC] EAREC] 75 ARRE | FIERBE

TCCN 272 3 0.105(0.011) | 4.41(5.1)
LET-Q 287 1225 | 0.494(0.043) | 2.898(2.25)
E.Coli 282 7.35 0.32(0.026) | 2.9(3.049)
C Elegans 282 14 0.28(0.05) | 2.65(2.25)

4.4.2 AR7—)bT7— v bT—7% (Scale-Free Network)[9]

A=V TVY— 2y b T—=7&3y NT—U@mTRILKAONZSHTH S, TVEL Xy bT—TD
BELELTEZTHS, BLETRFEEGZRY =2 R& AT R @I BERD DRI EEZBNTE
feo SVEL - Zw b T=2, VUIEDTUVERLIIEINE, &/ —F0) U IBIKZER AR S
EROEDTH D, BROHTHNIFEEY) VIV BORBICKEHEF L, M LEEND i/ —
ROEMADT B bickd, UL LIBEEOXEN IRy vT—7 (BIZIE WWW, X287 B Ry hT—7,
etc) OWFFEIE, BENHHEI0 BRIODHICHEDT, NFHMHEIUED T 2L LT, NFN0Mm LD
BOV VI REOREED /—RE, FFBICZD) Y IEEHFOTDED / — K (N7 EEEN%)
PEFEETAEIERHTHD, NFDHBLLTDESICEEEI NS,

p(k) = CE™" (3)

p(k) &V ¥ 7Bk OWMRBEEE, CIXER, v ENFEREERT S, CNEERESHEMTET LT
DEIEB,
Ps k) = Cl " (4)

P(k) &V 78k OBRERERERZERT 5,

TGURL 2y NI =T TR — RED DR DT 28 D THBH, NFMICHES X5y b
J— I TRPHERMOTBRE (A=) BN ENLATr— V7 ) — - 2y hT—=7 LEEN T
%, B3, BMXAZWNUT T T TRT EERICEZSDT, V57 TERETZEHIEENT T THHN
bha T M2,

logioP (k) = log1o0Ck™" = —~log10Ck (5)

TCCN D/ — R &V TIZDWTORM (KED ) ZR TV, KYEHENETZT7 TRINTHBD, H
¥ 1.43 OEFRIC k=10 HLE TR FE-S>TVBD, ThUEDOT 1w T4V T EHED BIRV, KBDT—#
DHEPAD 2 M7 LRV DT, HatRMELRRIZVE DOREMCRFRANHE->TVEHEEAEI T
BB, U UREENZE T 1345 % 0 SHilT Z Xl EBMOM A 2T DO L L5, RICARB & KD
mERTHEI, HIE, ATEE BICARFFEANCHE>TVWEXIICRZ S, LA L, ATRBONTELD

8T NHDOHBAMKEER Yy BT — 71DV T Barabasi[9] Z2 LTz,

ILETS-Q (& 2001 4F 11 HIciE Nz LETS 25 {k L7z Virtual Community @15 TH D, HFRINRHIE TIE A< xv bR
L OEBAT - BLORYE THUE) TRl 28 < x— 2 W EREZ & > T 5, BlfEE Q-hive IC XKD M - HE TN TWVB, FHEDV
& D IEEREIE Q-hive DHTRE THIELREZHD TS,

LONFIRANIATTRRE DT 5P I THRIRARIC & 2 FIAABIZ TIA L BIZ M AW, EERABIGIC B B4 7 at (ERIE, 3T,
TANFTS, BESIRZR ) DANFRANCHED TEDTERENTVS, §FLLE [19],[2],[11] 22, £V FI—Vx Y N—XET
VTR EFERENFTINCHED T L AR LTzt LT EEDT & 0 Tl it [12], B [11] 5% 5.

-322-



0.98 THAHDIIxL, HAIEE 2.16 F 2 BLAFMNIED , NFEHDKEVWEZE, /— FIEDKEENNE
<, WHTHIEDVNTWDIZ EREEDRRE N, > THBEGEEDH TV L/ — ROBIRER L T2 R D73 41
ORI, HUBEENA > TL 2 ARBOAFHICHRTNE WV, ZHSHIBGEEDOZERY > 7 Th 2 AXED
ERRFFEEEENEDTED, EEOREIREVD L TH DB, HBIEEDLINY > 7 TH B HREUZ
AANMNR—R L7525 TeDITHEZAED/INE L IR B EAZKIRL TWVW5, REEHEE R TORZEDMINT TS ATEL
DEEIZFEPMCZ Y, [AADREDNLOSNIHIBOAEIZ FRT 8D EEbNS,

ARZEZREH, HREZISHOMBRICEEMRZ THIE DI 15,16,17 TH B, KETHZ XD E, &
HITHA T MARFREOBOZED ORI ED LA S,

ARE CZEGEE) & HREL GLAVE) ORFEROLZ, HEGEEORNO—DDEEICERD 5 5hE LN
B, TOMEMN LIGED K FHRCHENMNGICER S RENRKICKS), BE¥RSEERADORY FU—7
TIRALE e HTBORFERMZEF-HLTVEHETH B!, TCCON EAREHRONFHIC 2 51 &
DREEDENDH B LD T L EEZEE O OIERFMED K E I ETHIsEEDNFRNUC O WVIRETH
HTERRBLTVWA XS ICbNTz, 22T, HOHEEITmEE 25 L, NFERD L & D%
PRTeo TN 37 B30 3 UNEELARVD T, HEtNRESE IS BROMEEFRRTNIEE S5k
WA, RFEROLL L BRI EOHEEROC e oh >, COMBENEVWIIE &> TEilizEh
5T eSSBS 2 #H L T0aHiIsicy LT, AR (ZE) &R Gl KOV TOBERRESED
AJEEIC 72 %,

4.5 Fv bT7—7RMUEROZL L BERARDOEL

TCON ZuMefdm EHE) Mo RTW E, HuMbEmD L7 UGS iEi@EEms LA L, dul
{EERAY F% U IS B RN § 5 C e ML b ko Tz, ThIKIRADBLEN L RIZEAES, i
HOBEM S HIGEERUTHB, K5 XOMEEEENEZ 2 L EEHA R EBITRONEL, 20
BZORO ZHT S XD -> < b LEEDIFNS C L AHIBEEREFERE D RSNz, AXRE HICE
T B IE I HEED < MBI OGRS, 6 [ 6 H][4] ZBD T &, G Ucinet6.0 I X > TiTd
Nnr,

AR HR | B 4
12HK | 829% | 3.71 % | 692000
LHE | 472% | 1.75% | 148500
2HR | 11.07% | 2.21 % | 531500

= b: HLOEER & HUsGEE R OAHRE

5 AW bSATVTIWEIVTIVESAT VT IVDEN
MET—RICHEDE, MWHENG| L IEFMERG 2 08T 2 T LN TES, FHHEG| & IEFERG % &b e Tzh
FlEHREG | L BT B, T ORENG | & 3G 2 ik d 5 T 2ic K D, JERZERG [ h B fEERIc Rz L
RE 2GS 5 T EMNAREL 8B, AHMIEIEICIE RS AT Y R - YR 4] ZRIHT 5, FHHEI Pajekl.1.1
RV, TORER, $REE|IDVMSIEREIE IS & > THREZMBILEN TV A DIHRETE %, bSAT v
REZ 3 ADITFAHEMOMBRTH S, T 3FHMBRE 16 MBS TES, ZNTNO/IRE—ITI3EkRD
HBEPENGZ 5N TS, 3BEMTEIEREORVEARIZ 003 LEENS, BIOOHEIHEENOK, 2
FHHOBFIZIERNF O E, 3BFEHOBMFREEEDY V7 OBERT, £ 6 IXEBEOHBIERE L R
BRI TICEDOHRTH 2 ABBEIERRINT VS, AEEDN 0 ORHEHIRFE & IFSEES L TW3
TEZERT B, ABENEDETREVEER, FIFHELD LESDICHEBE SN L Z2EKT 5,

TWWWDAKIBDNFI Your (X IHKBONFI vi & D &K ERAE> TS, THICK LTSy N7 —2 Th3
GO T b T— 5 TEAKEE HIBDSFRIE LTS (9],
G 5 Y A L R T— S THBBRICRAET Bk IA Ty RS E—  OREERL TS,
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