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Abstract: Many efforts have been made to evaluate node importance in complex networks. However, some
traditional methods based on node position in networks do not take into consideration the influence derived
from multiple domain topology features, which leads to the low evaluation precision about node
importance. To solve this problem, based on a deep analysis of such traditional methods as mixed degree
decomposition (MDD) algorithm, a new method, named cluster and neighbor mixed decomposition

method(CNMD), is proposed, which combines the global and local features of the complex network
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topology structure, and adopts in kinds of three-degree influence principle to represent the local features of

the node. Extensive experiments on ten kinds of network datasets in different field show that the average

resolution, the lowest and the highest resolution of all experimental datasets are 98. 73% . 92. 44% and 99.
99%, respectively, which is obviously better than traditional methods, like MDD, Eksd and MCDWE
algorithms. Therefore, CNMD method is not only suitable for multi-scale undirected network topology,

but also applicable for evaluating node importance under all circumstances.

Key words: complex networks; multi-domain; global features; local features; three degrees of influence
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Fig. 1 The core procedure of MDD algorithm
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Fig. 2 The representation of node clustering coefficient
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Fig. 3 The reflection about three-order neighbor of node
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Tab. 1 Topological features of ten kinds of real networks

s WA g G 75 1w o 4% 24 Fi N E <k> <> L
D, Mg M, HatiZii  JoIM Contiguous USAMT 49 107 4. 367 0.507 4. 367
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Dy Abp#tzz M, 22 Tln) Jazz-""! 198 2742 27.697  0.633 2.235
D, fEHYEMZ% M, R Tl Infectious!™” 410 2 765 13.49 0. 436 3.631
Ds WML M HAE Jom Email?" 1133 5451 9. 622 0. 254 3. 606
Dy #ZZms M, #ae Tom Facebook!”! 4 039 88 234  43.691 0.617 3. 693
D,  HMEMZ M, UME Tl CA-GrQc™! 5242 14 496 5.531 0. 687 6. 049
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D, fEMZ% M fE Tl AS 6 474 12572 4.293 0.414 3.705
Dy JnE@EfEmMg M, AE Tl PGP 10 680 24 316 4.554 0. 44 7. 463
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Fig. 4 The topology of Facebook network
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Fig. 5 The topology of E-mail network
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Tab.2 The resolution of five kinds of algorithms

under different data sets

. M/ M/ M/ M/ M/
B g . ‘
degree MDD Eksd MCDWE CNMD

D, 0.697 3 0.8450 0.8541 0.924 2 0.993 2
D, 0.8312 0.9081 0.927 3 0.962 3 0.995 8
D; 0.926 8 0.9801 0.987 2 0.998 2 0.999 4
D, 0.927 8 0.9804 0.9876 0.9989 0.999 8
Ds 0.887 4 0.9233 0.9269 0.964 7 0.9999
D 0.9133 0.909 2 0.9196 0.967 8 0.924 4
D; 0.746 0 0.7940 0.796 7 0.8924 0.986 8
Dy 0.940 1 0.9559 0.956 7 0.9806 0.987 6
D, 0.502 2 0.5197 0.5202 0.757 7 0.992 6
Dy, 0.619 3 0.667 3 0.6742 0.7093 0.993 2
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Tab.3 The resolution precision of five kinds of

algorithms in various fields

M/ M/ M/ M/ M/

T HdiEdk
degree MDD  FEksd MCDWE CNMD

M, D, 0.697 3 0.8450 0.854 1 0.924 2 0.993 2
M, D;,Ds;,Ds0.890 4 0.9325 0.944 7 0.976 1 0.973 2
M; Dy.Dg  0.93400.96810.9721 0.989 7 0.993 7
M, Dy 0.746 0 0.794 0 0.796 7 0.892 4 0.986 8

M;  D:;,Dy,D; 0.669 6 0.703 4 0.707 1 0.810 5 0. 995 2

3.3.1 HPAEE

ARSCAE I SIS A s HE T 3 PR IR
AEIEI R, WEEE 6 TP EE T LLUE I, #E 10
AN A0 W] 848 S E i 1 degree. MDD, Eksd,
MCDWE.,CNMD J5 i i# 17 HE 77 45 1 73 B2 1A
CNMD J5 ¥& 76 it B B0 5 b, R a5 - o
99.32%. 99. 58%. 99. 94%. 99. 98%. 99.98%
99.99%. 92. 44%. 98. 68%. 98. 76%. 99.26% .
99. 32% ., ¥97E 92 %5 LA b B A BERR 99. 99 %4,
i1 degree JrikAE 10 A4 Hp AT HE 715 21 19 45
PR F A 25 degree $5 45 K& BT S0 RAAE
B Ay 3R B s MDD 1545 % 1835 S AE2 R/ h
MIALE , I MDD $8 bR FE 47 T degree {8, {H H T
MDD J5 5 A 1E S 5000 B 0] B, A [A] 9 2 50008 X HE
JP 45 A BRI 520 R 3 BB AN 2 1R & s Eksd
TRV BN A HE T 245 5L 02 — Rk B2 i R) 43 07 s =
O A AR A R B a5 B AR R HE TR 53
HERRG W = T MDD Jy ik, 78 A X H ik
MCDWE J5 i 146 BE i fe s » P38 2R 91, 56 6. S
IR ZE R n] DAY A Y A ST 7R A 28 W 2% v i 2
Fctf. CNMD JriETE% 18 T 15 50 4 Jm) R Ak )
BRHEAE  ZEAN R A S 30 25t 4 L 0 HE 45 SR 3 B
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Fig. 9 The relationship between the number of nodes

and the resolution of different algorithms
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Fig. 11 The relationship between network aggregation

coefficient and the resolution of different algorithms
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