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CNN ( Connect ing Nearest_Neighbor model) !
. 10 CNN : 1) 1- U ,
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a 0. 6° , Y a , 1 .
CNN .
, Kolmogorov_Smirmov( KS) , ( type I )
( type II) . 2 10 (NN
KS . R Y
1 10 CNN 2 10 CNN
Y a KS
Y a Y a Typel  Type II Typel  Typell
CNNO1 1.8036 0.799 CNNO6 1.6982 0.7981 CNNO1 0.1518 0.269 CNNO06 0.1669 0.28 9
CNNO2 1.7682 0.7900 CNNO7 1.6722 0.7336 CNNO2 0.1636 0.2539 CNNO7 0.1636 0.297 9
CNNO3 1.7643 0.7282 CNN® 1.6047 0.760 4 CNNO3 0.1459 0.2379 CNN® 0.1780 0.3159
CNNO4 1.7327 0.7462 CNN® 1.6460 0.7584 CNNO4 0.1698 0.2759 CNNO® 0.1848 0.3319
CNNO5 1.7195 0.7587 CNNIO 1.6165 0.7471 CNNO5 0.1628 0.2749 CNN10 0.1930 0.3% 9




1295

(1]

(2]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[ 16] .

[ ]

Newman M E J. The structure and function of complex networks[ J]. SIAM Review ,2003, 45(2):
167—256.

Albert R, Jeong H, Barabisi A_ L. Diameter of the World Wide Web[ J] . Nature, 1999, 401(6749):
130 —131.

Faloutsos M, Faloutsos P, Faloutsos C. On power_law relationships of the Internet topology[J]. ACM
SIGCOMM Computer Com munications Review , 1999,29(4):251—262.

Liljeros F, Edling C R, Amaral L AN, et al. The web of human sexual contacts[ J]. Nature, 2001, 411
(6840) : 907 —908.

Redner S. How popular is your paper? an empirical study of the citation distribution[J] . Eur Phys J
B, 1998, 4(2): 131 —134.

Albert R Barabisi A L. Topology of evolving networks: local events and universality[ J]. Phys Rev
Lett , 2000, 85(24): 5234 —5237.

Sigman M, Cecchi G. Global organization of the Wordnet lexicon[ J] . Proc Nat Acad Sci USA, 2002,
99(3): 1742—1747.

Eckmann J_ P, Moses E. Curvature of colinks uncovers hidden thematic layers in the World Wide
Webl[ J] . Proc Nat Acad Sci USA , 2002, 99(9) : 5825 —5829.

Ravasz E, Somera A L, Mongru D A et al . Hierarchical organization of modularity in metabolic net
works[ J]. Scien ce, 2002, 297(5586): 1551—1555.

Ravasz E, Barabdsi A L. Hierarchical organization in complex networks[ J]. Phys Rev E, 2003, 67
(2):026112.

Vazquez A, Dobrin R, Sergi D, et al. The topological relationship between the large scale attributes
andlocal interadtion patterns of complex networks[J]. Proc Nat Acad Sc USA, 2004, 101(52):
17940—17945.

Alderson D, Doyle J C, Li L, et al. Towards a theory of scale_free graphs: definition, properties, and
implications[ J] . Intern et Math, 2005, 2(4) : 431—523.

Goldstein M L, Morris S A, Yen G G. Problems with fitting to the power— law distribution[ J]. Eur
Phys J B,2004, 41(2): 255 —258.

Zhou T, Wang B H. Catastrophes in scale free networks[ J]. Chinese Phys Lett, 2005, 22(5): 1072—
1075.

Duan W Q, Chen Z, LiuZ R. Phase transition dynamics of collective decision in scale free networks



1296

[J]. Chinese Phys Lett, 2005, 22(5):2137—2139.

[16] Albert R Barabisi A L. Statistical mechanics of complex networks[ J]. Rev Modern Phys, 2002, 74
(1):47—97.

[17] Dorogovtsev S N, Goltsev A V, Mendes J F F. Pseudofractal scale free web[ J] . Phys Rev E, 2002, 65
(6): 066122.

[18] Vazquez A. Growing network with local rules: preferential attachment, clustering hierarchy, and de-
gree correlations| J]. Phys Rev E 2003, 67(5): 056104.

A New Method to Estimate Scaling Exponents of
Power Law Degree Distribution and Hierarchical
Clustering Function for Complex Networks

YANG Bo', DUAN Wen ¢, CHEN Zhong'
(1. Antai College of Economics &Management, Shanghai Jiaotong University,
Shanghai 200052, P.R . China ;
2.School of Business Administration, Zhejiang Normal University ,
Jinhua, Zhejiang 321004, P. R. China)

Abstract: A new method and corresponding numerica procedure were introduced to estimate scaling
exponents of power_law degree distribution and hierarchical dustering function for complex networks.

This method could overcome the biased and inaccurate faults of graphical linear fitting methods com-
monly used in current network research. Furthermore, it has been verified to have higher goodness
of fit than graphical methods by comparing the KS test statistics for 10 CNN networks.
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modul arity



