13 3 Vol 13Na 3
2010 3 JOURNAL OFMANAGEMENT SCIENCES N CH NA M ar 2010

ﬂijz ' 27 F4Zj:‘ ’d\?b 9 ﬁ&i ’ %‘Tj *
(1 . 200052 2 . 10012Q
3 s 210093 4 s 200234)

o AATH B MRt SARFFZ 5, Bl do BBl E 78 ¥ R AL ARE AR R G950k £ RR
MR 28 T ARG 2GR BRI, AT T A zi/\ﬂ 4 E oy wad 2R L mR . 4
A, X AT HE R, 5 RA G W&éﬁ)’kl‘“&%?&&imﬂf Bl R L 4 ¥ 64 %) 7%‘45;2
A% mor R WM& 6 R BT AR Y, A A HE— 6 AR &AL . W25 M 45 4E
TA LSS B3 Fh KRR B HF, W) ) R AE4G B AR BOE T 5 m&fﬁ%m& Bk, mF
Fo St 6% ol 3 R L B B B R R b AR 0 K DS, AR RTAR AT B Uik 4ol £, A
BE BT RALGRAH A B, B fEAMRRA MR AFef2E fo MR AR LKA, TTVA
A RE B Fods B £ FACR IR 14, Jo AR S0 B5 o “BRE VAT A RAT A
L VG AR M, £ pindE; AL M4, RN

. F224 A : 1007- 9807(2010) 03— 0038- 12
0
[1-2]
[3-4] [5] [6- 7] [12- 13]
[14- 15] ,
[ 16]
. [ 17]
[13 hub ”7
[8]
’ [ 18]
[91
, 10
[10] [19]
’ . [20]
[21- 22]
Bass ’
[ 11]
s Bass
: 2008- 01 - 22 : 2009- 01 - 09.

(70671070 70703016);
(1919—), ., s . Email zhenglong had@. 163 can



®.
) 12
( antr coord nation game) N,
®
: (
) [ 24] , ,
[13 2 )‘ L A’
’ ’ B( , A
) [25] ) /
’ ’ S = (Slz, 2 ccy Sip ccy Su) E SW = [Aa B}N
[ 26]
’ i
[ 27] , . ’
l J
1
’ ’ Table 1 Payoff matrix of antr coordnation game
j
14- 15 21- 22 . u
, [14- 15 21- 22] R " Cd
i B d ¢ ¢ e
b<d e< ¢ ,
. , (A, B) (B A)
(¢ 1- q). - q
A
- ¢c-e
1 1 d-— b+ c-e
11 )
N={123 .10 . nf
, i j (amyopic best response) @
J i i k (k > t—1 L
), k; L ( degree). k q i ! A
P (k) 4 )
( degree distribu tion), k=12 .., n-1 i A

[23]

gan e)

( chicken gane)

[4]

( hawk-dove gane)

( snow drift



— 40 — 2010 3
q A q> P(Ajak)=1 a/k< g
172 A % q ; (2)
A P(Ayak)=0Q a/k 2q
1 A q (
12 A ) (
q ).
B :
R(A | kB(1)) =
A k k a (k-a)
2P (A e k) 00" (1= 60))"" (3)
13‘ R(B1kO(t))=r-R(A |k O(1))
N A B B
’ ® A
Q) t k
kP (k) L
< k>
, <k>= ZkP(k) da (1)
& T=(1—9~(t))R(A|k9(t))—
14
@ Q(YR(B , k O(1))
2P (k)R (1) R(B 1k O(1)) = r=R(AkO(1))
Ot)= ——F5— (1)
o
: £ B para ko) (4
a {’j 0(e) (1-0(1))"".
P(Aak) k
a A (;9()
. t
, t [/ T: Q
4 (
) A,
B( q O =R(A [k O(1))/r
(1)
® [4] i (17212)
i A A 1/2 (172-
dan nant),
® ,
. N A B
[14- 15 21 - 22].
@ 0(1)
0(t) = Q 0(t)=1



0=H,(0) (5 :
H,(0) = —— kP (k) x : (
! <k>7 ) , ,
k
2P (A a,k){j 0 (1-0)"" ’ ’
a= 0
(5 H,(9) Q “ ? , L
0 , :
¢=1
P= 2P (k)R :
q :
L o
2 0 H"v [} Hl 1
1 0" q
21 Fig 1 Fraction of adopter0” i stationary state
, P (k) corresponding to degree of risk dan mance of ¢
, 22
1 P (k). :
ak< q a<ky P(Ajak)=1 , ’
PAjak)=0 (5 | |
0=H,(0) H,(0) ;
LS 3y ci- 0 9
- kP ( k (1= 0)0 ,
<k>% ()a:oa ( ) H,(0) <0
(6) . (7) 1 ,
. [kq] kq ; a< kq ;
a < [kql 2 Hy(0) (7)
, 0=0 , H,(0)=1 0 A q
0=1 ., H,(1)=0 ., H,(0)
, 0 €y (6),
2 .0 ¢ :
1 , . A
q : 0

. {9*1,9*2, "3@(}9 q s
28,6 (01) . , [0, 0 ]

(7)



— 42 — 2010 3
) 6*15 e*ka 1 > ’ s
2 , A
q ’ . ’
4 4 H,(0) (7) (8).P(k)
, . P’ (k) ,
P (k) P'(k), a
23 12 @ 1N 0, <6, 0 > 6.
q 2 2 ’P(k)
’ Pk .2
H,(9) . H,.(0)
H'(8) > 0 (8) A ’ A ’
2 s B s ’
g A 2 2
., 0 € (01/2) ; :
3 H,(0) , 5 H,(0) (7)  (8).P(k)
P(k) ;
P (k) P'(k), a
(22 ), q¢q>1/2 , A LR 12 ¢ 1/2 0. <0, 6 > 0.
,  q< 172, B 12 > q
, A , P (k)
, A q=1/2 P (k) ,
H,(0) COHNm >0 HI0)< ,
0 0 *E Q1) A 7 A 7
g€ (01) 4 q=
1/2 2 2
2 A‘ 2
, (FOSD, first ’ ’
order stochastic dan nance) B Sl X — )
@ » G “\ \‘\\‘\
% p' (k) '
G’ : ¢ e 14
(SOSD, second order stochastic dom inance) e St E E N
’ 0 9, "8, "9 00, 1
; G 2 0°
G’ , G’ Fig 2 Varince of fraction of adopter @ i

statbnary state in different netw ork

[28]



A q
3 2, q
A . q
31 ) 1
, A q ;
4 ©, , 3 (
< k> =2m=24 ( a) (b))
. Py (k) =1 ( ¢ ( d)) .
Ps (k) o e—ak/Zm,’ ,
Ps(k)< e | , i oo
3 ) ; ()
) , A
, B
, , ; A B
, A
, 1 000 , 2
0 01(
) 10 000
, 100
32 .
321 A& &RESLRAF A X FALR :
o B % 322 MELEMAFIE QT T
, 4
3 , , q , <k>=14
(c) (d) q> 172 ( A ),
1, , . q
q > ) 172 , .qg< 1/2
q q> 172
) , 3 , qg> 1/2
: ( A ), ,
1 , ,
®
( ’ [29] ). . , ’ W atis Strogaltz [12], ’ BarabasiA bert [13],
[30].
W atts-Strogatz



— 44 — 2010 3

.qg> 12
3 A ( 5 ,
B ) > 2 B
, ; A , <k>=4 <k>=38
( B ) .
, . A
4 A s
2 2 2 A’ 2
800 o 800
+  <k>=4 +  <k>=4 :
o <k>=8| i - o <k>=8| | S
700 : 4 700 ; @ E
BB ; W@w
600 § 1 600 .
R Lo
b :
ﬁ 500 f-nrnmamens mmmm ----------- % 5004 --=cencnemnenenaas Mw ---------------
o : ] % 400 -
g H
< . (@) "’“’“‘*“;&” ®)
300 - 001 o
200 : b . 200 ‘ e :
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
q q
(a) HLN L% (b) /N5 R4
(a) Homogenous network (b) Small world network
800 ; 800
+  <k>=4 : q. +  <k>=4 ! .
: N " ! Dnax
o <k>=8 { o = ;
200} <k>: @@% ik <k>=8 f \
i @ :
* ; %%N%
W i
600 &Q&WW 600 Mo
&
= e ™ E‘%;%%?ﬁ
o R ek e S ) fromeanee R Hig
i ot 3T H:\.w :I
B 400 @Q@ \iEK 400 m%
a : (© @ QY
300 %99@ : ] 00l ae
AT N,
Goin H 9, !
2000 0..2 0.I4 0.‘6 0..8 1 2000 012 0.14 . 0.I6 0‘.8 1
q q
(c) FEBM% (d) JohmBE R4
(c¢) Exponential network (d) Scale free network

E3 XRENESqENXER
Fig. 3 Number of adopters and degree of risk dominance of ¢

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



300 a/k ¢ i t
—— e
—o— FARRE I A 4
200 s 1 . A
, l
(2 . .
&= ( perceptbn bias)®,
H
\-i 2 2
. : Sk
a)’ s
B0y —"0532 04 06 08 I f(k a) = alk
q
172
B4 SRR R AESRARN (AN % > flka)= (k)
RAEBRH SRR ; Sk a) =
Fig. 4 Effect of heterogeneity on number of adopters (a /k) 2’ (2)
( Compared with number of adopters in homogenous network )
200 :
——<k>=4 |
ol Toos)] . P(Ajak)=1 f(ka)<gq
1 P(Alak)=0 f(ka)2q
. .6 (f(k a) =
e 12 2
% ° (alk)") (f(ka)= (alk)")
5% -50 , 3
o | - (< k>=4 ) (f(k a) =
-150 a /k) s 2 N
o5 o4 06 03 1 1
q s < k>,
ES /DMEFRASERRAZEYERNRm ) 3
' (UM MERAEHEASRER)
Fig. 5 Effect of small world effect on number of adopters ’
( Compared with number of adopters in homogenous network ) (O 5 0 5) B q = 05 ’
S 2 e e y 1/ =
323 MR R A 49 % e AT ? K
. 5 (1)
( 1/2), ,
< k > = 4 . s
,t— 1 i

(Tversky Kahnenan, 1974).



— 46 — 2010 3

700 700 700 700,

” : S o (alky ]! s (alk)”?
o [ R J R -
600 600 600 >~ 800 =
= 550 1 550 g 550 e
ﬁ 500} - sweswmovenmsaie. ............... s STy o) —— e ﬁ 500 ==csemmnmasonmas : U
: i3 ! = i
EE 450 B¢ 450 e 450 e
o 400 400} <
350 (al) 350 : (@2) 3s0f” ; (b1)
300 : 300 : ; {
0 20 40 " 60 80 100 0 20 40 , 60 80 100 3000 30 40 60 80 100 020 40 60 80 100
q q
(al, a2) HLIIFIZE (b, b2) /52
(al, a2) Homogenous network (bl, b2) Small world network
700, ; 700 7 , 700
° 2 | . 1” o k)2 | - 1”2
sso 7] esf ]
«%‘v‘ 600 U, % 600 Y
% - 3 %
4 =55 % 5 550 ; *a
= . L z X
"""""" 1 ;LmSOO; o 500”\;?'
&4502 ; < 450 vy
4004 % %, i 400 A Y
o : Y Y
350 (1) 350 %) 350 1) 350 : )
3000 20 40 60 80 100 300 20 40 : 60 80 100 . 0 20 40 60 80 100 300 20 40 . 60 80 100
q q q q
(cl, 2) 1HEM % (dl, d2) JohrpBE R4
(cl, ¢2) Exponential network (dl, d2) Scale free network
6 BERMHFARIIRAZHENRW( <k >=4)
Fig. 6 Constraint of myopic best response on number of adopters ( < k > = 4)
5 ,
2 A 2
®
° ’ A ’
. 4)
4 :
) 2 2
9 2 2
1) P 2 2 2
, - (5) )
L 2) ,
2 2
2 bl 2
43 ”
2 2 2 2
3) 43

®

© 1994-2010 China Academic Journal Efectronic Publisﬁing House. All rights reserved.” http://www.cnki.net



« » « [31]

[32]

[ 1]Kam eshu G D. Stochastic evolution of mnovatbn diffision i hetewgeneous groups Study of life cycle pattems[ J]. MA
Joumal ofM anagem entM ath 2001 12(2): 107- 126
[2]Young H P. The Spread of Innovatons by Socal Leaming[M ] //Lawrence E, et al The Econany as a Canplex Evolving
Systen. Durlauf Oxford University Press 2003 267- 281
[ 3]Banerjee A V. A simpk modelof herd behavioif J]. The Quarterly Joumal of E conom ks 1992 107(3): 797- 817.
[4Morrs S Contagion| J|. Review of Econom & Studes 2000 67(1): 57- 78
[ 5]1B khchandani § H irshleifer D, W ekh I A theory of fads fashon cusiom, and cultural change as inHm atbnal cascades
[ JI. Joumal of Politcal Econany 1992, 100(5): 992- 1026
[ 6] GranovetterM. Threshold models of colkctive behavior[ J]. American Joumalof Socblogy, 1978 83(6): 14- 20
[ 7]GranovetterM, Soong R. Threshold models of dvesiy Chnese restaurants resiential segregatbn and the spial of st
kncd J]. SociobgialM ethodology 1988 18( 1): 69— 104
[ 8]M anskiC. Econan ic analysis of social nteractions| J|. Journal of E conan ic Pewspectives 2000, 14(3): 115- 136
[9] M . [M]. : , 2002
Rogers EM. D iffusbn of Innovaton[M ]. Beijng Cen tral Translate and Ed it Publsh ng Company 2002 ( n Chinese)
[ 10]Valente TW, WakinsSC JatoM N, etal Socalnetwoik associtionsw ith contraceptive use an ong C an eroon an wom en
in voluntary associatons| J]. SocnlScience& M edicing 1997 45(5): 677- 687
[ 11]GoMdenberg ] LibaiB MullerE Ridng the saddle How crossn aket communications creates amapr shimp in sales| J].
Journal of M atketing 2002 66(2): 1- 16
[ 12]W attD J Strogatz SH. Colkctive dynamics of snaltw orld new oks[ J]. Nature 1998 393( 10): 440- 442
[ 13] BarabasiA I, A bertR. Emegence of scalng n andan neworks[ J]. Sciencg 1999 286( 15): 509- 512
[ 14] Pastor- Satorras R, V espignaniA. Epien ic spreading n scale-free netw orks[ J]. Physical Review Letters 2000, 86( 24):
3200- 3203
[ 15] PastorSaborras R, VespignaniA. Epiden k dynan s and enden © states i canplex netwoiks[ J]. Physical Review E
2000, 63(6): 66— 117
[ 16]GarberT, Golenberg J LbaiB etal Fran density to destiny Using spatial analyss for early predicton of new product
success| J]. M arketing Science 2004 23(3): 419 - 429
[17]Duan W, Chen Z LiuZ et al Efficient target sirategies for contagbn i scale-free netwoiks|[ J|. Physkal Review E
2005 72(2): 26- 133
[ 18] , . : ? L. , 2007, 23(7):
144- 148
Duan W en-qi Chen Zhong Key factor b drive success of new productw ih netw ok effects Product quality or nstalled
bas¢ [ J]. Systens Engmneering—Theoy& Practice 2007, 23(7): 144- 148 ( in Chiese)
[ 19]H anak iN, PetethanslA, Dodds P S etal Cooperation n evoling social networks| J|. M anagem ent Science 2007 53
(7): 1036- 1050
[20] , , .. [ J]. , 2007, 25(5): 1-8
Li Zhrgang Tang Shu-kun Liang X hoyan et al Performance ofknowledge innovatbn and diffusibn in the ndustry clus
ters based on network stucture[ J]. Systens Engneermg 2007, 25(5): 1- & ( in Chnese)



— 48 — 2010 3

[ 21] IépezP ntado D. Contagbn and coordination n randan nework| J]. Intematbnal Joumal of Gane Theory 2007, 34
(3): 371- 384

[22] LdpezP ntado D. D iffusion i comp kx social neworks[ J|. Ganes and E conan ic Behavr 2007, 62(2): 573- 590

[ 23] Branoul¥ Y. Antrcoord naton and socml interactons| J]. Ganes and E conom i B ehavior 2007, 58( 1): 30- 49

[ 24] Foster A, Rosenaweig M. Learning by doing and leam ing from others Human capital and technical change in agricu lure
[ JI. JoumalofPolitical Economy 1995 103(6): 1176- 1209

[25]CowanR, CowanW, Svamn P. A model of demand with interactons anong consumers| J|. Intematbnal Joumalof Indus
tralO ganization 1997, 15(6): 711- 733

[26] Iv in K, BockstaeIN. Intemcting agents spatnl extemalities and the evolution of resdentil land use pattems| J]. Joumal
of Economic Geography 2002 2(1): 1- 54

[27]W olfers ] Zitzew itzE  Pred icton m aikets[ J]. Joumal of Economic Perspective 2004 18(2): 107- 126

[ 28] JacksonM O. The Econan ics of SocalN etworks/M | //Richard B, W himey N, and Torsten P Advances n Econan ics
and E conan etrics Theoty and A pp licatons N nth W orld Congress of the Econom etric Society Canbridge Can brdge U-
n versity Press 2006

[29]Newman M E J The spread of epiden i d sease on networks| J|. Physical Review E 2002 66(1): 16- 128

[30]M olloyM, Reed B. The dominatng nunber of a andan cubic graph[ J]. Randan Stctures and A koritms 1995 7
(3): 209 - 221

[31] , . []]. , 2007 4(4): 29-37
He Y ng-bng Zhou Zong fang New advances i the nternal research on themodels for newv productdiffuson| J|. Chnese
Journal of M anagement Science 2007, 4(4): 29- 37. ( i Chinese)

[32] , . : [J]. , 2003, 6(1):
13- 19
He Jia Zeng Yong Impact of speed of nnovation arrival on mnovatbn adoptibn tin ng Case of two generations of futire

nnovatons| J]. Joumal ofM anagem ent Scences n Ching 2003 6(1): 13- 19 ( in Chiese)

Diffusion w ith property of differential choice in camplex social network

2
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Abstract Sam etmes individuals prefer to be different fran others E g free-riders alvays choose strategies
opposite to that of neighbors The papermodels the characteristics of differen tial choice by antrcoordinatbn
gane and analyses the diflusbn and its infuencing factors n canplex social neworks The results show that
this kind of diffisbn could alvays occur W ith the increase of risk dan nance of adopted strategy, adopters n-
crease in non-heterogeneous netwoik butmay decrease n heterogeneous nework inwhich there & only an op-
tmal degree of r8k dan mance Moreover pwperty of network stucture could nfluence the number of adopt
ers sinificantly Effectof smallworld depends on whether a strategy is risk dan inantwh ile effect of connectiv-
ity and heterogeneity depends on the degree of risk dam nance Indivduals’ cognitive bias on neighbors’ n-
fom atbn w ill change the nunber of adopters sgnificantl. Therefore it is effective to adjust payoffs and cog
nition of nd viluals and relatbnships between ndividuals to manage the diffusion w ith property of differential
choice such as holday resort luxury product “ free-ridng” behavbr and fashion

Key words diffusion canplex social newoik, differential choice scale free nework anallworld network
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