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Abstract: The tremendous scale of the social networks mined from Internet is the main obstacle of a social
network analysis application. The bottleneck of many network analysis algorithms is the extortionate computational
complexity of calculating the shortest path. Real-World networks usually exhibit the same topological features as
complex networks such as the “scale-free” and etc, which indicate the intrinsic laws of the shortest paths in complex
networks. Based on the topological features of real-world networks, a novel shortest path approximate algorithm
which uses an existent short path passing through some local center nodes to estimate the shortest path in complex
networks, is proposed. This paper illustrates the advantage and feasibility of incorporating the proposed algorithm
within the network properties, which suggests a new idea for complex social network analysis. The proposed
algorithm has been evaluated both on synthetic network stage and real world network stage. Experimental results
show that the proposed algorithm can largely reduce the computational complexity and remain highly effective in
complex networks.
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Fig.1 Degree distribution curve of real-world networks and random network
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Table 1 The statisitical features of the networks used in the expermiments

R 1 ST RSEH R

Network Cora Blogger Random Power-Law Scale-Free
Nodes 30751 1113 29 999 30 000 30 000
Average degree 8.78 6.62 9.01 6.0 8.36
Diameter 19 10 32 24 26
Average distance 5.42 3.36 12.6 5.98 7.51
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Baswana 75 72:) 1 NS 3T A 77 25 vh LA SR 5 4 0 DTZ 77923, DABGAIE SR AT T3 L 30 A0 7 92 O A 28k

-1 4 4% LL (PathRatio) 21 Fi] T 1 0 B BT ABL 7 96 (K IE A . 40 52 I GNP BIALIE S v %34 2 0 A
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Table 2 The PathRatio measure of the approximate algorithms in different networks
F 2 IEMEEAEAF ML Y PathRatio fE

Algorithm Random Power-Law Scale-Free Cora Blogger
CDz 1.454 1.103 1.172 1.018 1.020
DTz 6.412 6.246 6.600 5.549 5.648
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Fig.2 Influence of center selection strategy on CDZ
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Fig.3 Run time of different approximate algorithms on Cora and Blogger network
B3 JURREE B o5 7 VA4 Cora A1 Blogger W5 M 4% L (1) Sz R 4447 I Ta)

I B 3 R LUR I, S HAh LR RVEAR L ,CDZ U5 ik A AT IR B R IR PE R b #5. Dijkstra Jj 311 Fibonacci S
IR (R 6 it 25 2 B, B A T %o o S5 A TR 0 4% A 50 1DORG 1 SRR AL A e A R I R T LA 32 (W I ) P T B
R .Baswana 7 VAT W 2% MBS/ I AR, v S5 8 o 4 (LI T 4% ROUASE 1) 98 O, 12 7 9% B 5 o SR I T A R 1
I 7E PR 28 FUARK T~ 10 000 A7 2505 12 5 3 R S5 IN ) FF 85 7 TR ALy 325 Hh B KX 2 R 0 Baswana J v &%
A2 ORI 5 S0 5 38 3 DA P 1) 45 ) 4 JRL, AR DRA ALt A2 KK B AN il o Sz B Bk AR K T2 2 5. DTZ 7k T
Aab BRI Ta) 48 M ZE & T CDZ J7 ¥, 08 T 38k S BEALR 23 (15 Wi, DTZ J7 vE 75 2 22 IR0 23 DR I AR s 45 T R A 4B
SR BEE B 22 IR XK 4y ORI N T DTZ J5 ik (WIS [B) 85110 CDZ Jy vE AR H R v Otk ) 4 X sk, i 4%
BT AT 5 S B B2 % 0 4% ) 4 1 5 4, BT AN 75 22 22 TR 2 DX Ik B s 45 1Y) i .7 Cora 55 HAT To s B RFAE
VR 1o 23 v R AR SCIR rh s A R Mg, AT TR PR AR A (1 rpl pL X AT CDZ Uy vk Ak BRI () 0Ky %
I AEBENLN &5 b, o709 5 B2 A0 35 38045, CDZ 7 i 43 B A 22 W0 s A Dy b5 s 848 CDZ JvE It

© HEBEERAET hipd/ www, jos. org. cn



2286 Journal of Software #fF3#& Vol.22, No.10, October 2011

e A JIT B AR N 7E 20 000 A5 AL BE ML 2% [-,CDZ 75 ¥ it L 60s; 1 7E [R] FE MU 1) Cora 7 M 4% |-,CDZ /i
T 20 B0 ZE A PEREAVE A 2 25 L8 AN A,CDZ 7 v T N 3E A HLAT T BES A 11 52 2% I 4% 1) J R i A2 00
ABK; Gt SRR A ARG 1 T SR v TG 199 48 KIASE SCAN IR, U ] DA ) Baswana 7 i 1H 12 7 ¥ AN 38 A S50 RO R ASE IR, 52 1) 4%
R B o B A AL B

4 WML

AN B G AL 2 W48 1) o JBE R A 2 W 2% 3 BT (KR W AR 0F 98 H bR 22—t — LRI S0 1T R (1 1 32
AU AEL PO PR 5 PR FRE R IS LB e R A A R, R R BT R e ARl s CDZ Ty
O E R T VEAR G5 A ABh v SIS I 5% R R 5T, DR AE AN [ 2 VAN T I AR A R
4.1 AR IR

23 Pk (closeness centrality) M & 8 A7 0 2% of 2 75 4 T4 00 7 B 1R — A T Bk 3% 1k B AR 40

A LA T A A B R A T ) AR G AT RN A v B R O Cy(v)E X R
C,(v) = dis(v,s),

b s B TPRZET v i AR Y 5 dis(v,s) S T AL v RIS A s 22 A A ER

JE AT R AN AT rhO I T U B B T H AT AU R B AT T LA A CDZ A LT
PR BB A B SRR o PR AU B30 v o R P T R ) P T R, DR 0k, 30T R SR e R AR
AXCHE v L P I ABMP 5 512 I A 0 8 0 R B2, 5 A A0 30 AR 21 004 A7 B0 R 552 o R 3 1) W 5 TR JBE AR S A
Pl 2 i 10 P PP 7 9% %k 30 ABL 3 0 T R AT DT D0 307 Bz JK 2 (Sperman) BRAH 9% R BORT 5 18 /K (Kendell)
FRAR S RESSFAT R A P81 Qq, Qa3 B LAV JEE FA) 17 B2 /K B R Koz Sl

P =1—62dﬁ/(n3 -n),

Herhn g E AL A E T A TUERAEIT A QuQp R A 2.
PR R R L o ST
4 :4ZPi/n(n—1)—l,

Hodn R ICEAHLP NS | AN TCEAE B AT B[R 355 (concordant pair) £ H .
e AT, o1 cHAE #AE [—1, 1] =2 T AR RSO, U8 A HE e R AR AL (24 1, 356 B PR AN e B ke s 4 — 8L
ASCR S8 3 1532 3 ol J7 v Ak 5 00 B 0 T B 19X 4% P (0 H o0 M F U AL, S R 5 AL A 0

4 T UM ¥4 Blogger A1 Cora Wi 2% 1 1K) 0 i IR 2 R B pRIE 8 IR 22 30 KRR AH 5% i 5.
TE2% ST 1 RUHE P I8 36T CDZ 7 vE I3 vh L 7E Cora 4% 1 (1) of E F o35 2] T 0.983 A 0.733, T
Baswana J5 7% 1] 0.981 F1 0.674, 8 & B 3 Hhm T3 T DTZ 7 vk S e O MEFE 1 78 Blogger MW 4% E 2

VEAE R B AL 5 A A BT RO MER 0 28 3 T AIEW] T Baswana J7 VA 35 AE B e 0 IR 7] 52 2 R 43 ) T4 01X
£33 F Baswana 77 4 (K420 ORI BV VEAE Cora 48 b (K538 47 IR 18] 45 b K i 7 325 bR, 32 18 T CDZ 3T
7510 Rtk Baswana 77 VAN A 5 R IR 10 52 2% I 4 Bz 30 v o 1 )AL AE R FE B v o B T S
AR H 2 T B0HE Y S (19— 26715 20,00 TOP N R IRV At 1 1 £ B8 O A 2 JRATTVPAN 1 a0 Pk d S AT n
AT S BHEP AT L, R I CDZ 5 10 JE T e v O P i e T T AU AR T b R S R
PLFA U7 i 1 Cora W 4% 1) TOP 500 i,CDZ 77 ¥ ¥ of e FH ofE 73 53E ) 7 0.892 i1 0.519,1 DTZ J7 74X 4 0.827
F10.298,Baswana J7 46 W (18 1 L 0.848 1 0.449.7F Blogger ¥ % bt 45 25 [ B (45 4, 3L T CDZ J7ikfs
£ TOP 100 HEFHIHERME(0h 0.952, 7% 0.561) 1 4T Baswana /7% (o 0.937,724 0.535)F1 DTZ J7i%(p
4 0.925, 7% 0.443).

© HEBEERAET hipd/ www, jos. org. cn



LG St A F e Mk 5T 0 AR KSR AL ik 2287

1.04
o 087 .
= =
[ <
> >
S c
2 0.6 S
[ g
= =
© <
041/ +CDZ-p +CDZ-r 043 * +CDZ-p -=CDZ-r
X +DTZ-p *DTZ-r % +DTZ-p *DTZ-r
Bas-p -+Bas- / +Bas-p < Bas-r
0.2 & P Bas-7 0.2 %
0 200 400 600 800 1000 0 5000 10000 15000 20000 25000 30000
Top n ranks Top n ranks
(a) Blogger (b) Cora

Fig.4 Correlation coefficient curve of top n rank of closeness centrality approximation
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Fig.5 Correlation coefficient curve of top n rank of betweenness centrality approximation
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