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Fig. 2. (color online) Sub graphs in Karata network of four nodes with the distance less than two.
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Fig. 1. Karate Network with 34 nodes and 78 edges.
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Table 1. Different index values of nodes in Karata network.

v Degree Betweenness Closeness Coreness H-index LTC  F(¢)

1 16 0.438 0.569 4 5 0.912 5.383
2 9 0.054 0.485 4 4 0.708 4.697
3 10 0.144 0.559 4 5 0.867 4.857
4 6 0.012 0.465 4 4 0.661 3.777
5 3 0.001 0.379 3 3 0.234 2.323
6 4 0.03 0.384 3 3 0.269 2.314
7 4 0.03 0.384 3 3 0.269 2.429
8 4 0 0.44 4 4 0.568 3.41
9 5 0.056 0.516 4 4 0.759 4.008
10 2 0.001 0.434 2 2 0.138 2.318
1 3 0.001 0.379 3 3 0.234 2.363
12 1 0 0.367 1 1 0.046 1.805
13 2 0 0.371 2 2 0.182 2.388
14 5 0.046 0.516 4 5 0.711 4.108
15 2 0 0.371 2 2 0.268 2.526
16 2 0 0.371 2 2 0.268 2.495
17 2 0 0.284 2 2 0.01 1.696
18 2 0 0.375 2 2 0.219 2.344
19 2 0 0.371 2 2 0.268 2.396
20 3 0.032 0.5 3 3 0.361 3.181
21 2 0 0.371 2 2 0.268 2.483
22 2 0 0.375 2 2 0.219 2.477
23 2 0 0.371 2 2 0.268 2.455
24 5 0.018 0.393 3 4 0.495 3.125
25 3 0.002 0.375 3 3 0.056 2.148
26 3 0.004 0.375 3 3 0.064 2.19
27 2 0 0.363 2 2 0.169 2.235
28 4 0.022 0.458 3 3 0.291 3.176
29 3 0.002 0.452 3 3 0.278 2.772
30 4 0.003 0.384 3 3 0.46 3.092
31 4 0.014 0.458 4 4 0.49 3.1

32 6 0.138 0.541 3 3 0.555 3.869
33 12 0.145 0.516 4 5 0.789 4.837
34 17 0.304 0.55 4 5 0.797 5.637

B2 ) A5 REAT 1O, e O AR R
Wi 73 FLE, AT LA R A% DA B AR B S Fi b oxt
T 20 IX AR A [ [R]E A A F 5 S 1R
TIEERBORE 2. WNER 1WA BN T A EIER 0
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M1 R DA Y, Karata 2% (9% 002 2 AN i
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B, LTC faARRERBLS i G5 S I B o 1
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Pl G AT s, AT R0 BREADAREIT R
[P = 1 S A0 5 DL SRR AT 1 s AR, 28R
AR (2) 2O A3 R0 19 200 5 1 v FIRZ IR 7 5Tk
(ELHEAT RN AT 29 55 0 BIFEI 70, 38 P 45 R A
ZAFRNE G T R ).

2 LTCH R RSk
Table 2. Algorithm for computing LTC index.

Input: social network G = (V, E)
Output: Tc(V)
1 Input: G = (V,E)
2 For node vin V do:
3 For u in node vneighboring nodes  do:
4 Compute the number of triangle T (v, )
According to formula (1)
5 Compute sigmod (T'(v, u))
6 End For
7 Accumulation the contribution of node u
to node v According to formula (2)
8 Get the influence of node v
9 End For
10 Get the influence of node V

N T RIE B R, X e R R
M2 G, W IEIIAE N AT R, FEA7 A B 45 R S
KA RAPEREA, X T G E— T R, 7%
VRS o AR AT a9 R Z 18 B = A A S0
AR AT & 15 RO B, DRI LTC 45 b B2 8 ) 2 v e
A R IR I RN O (N (k2)), MR 34
HY PR 25 bR S I [) 2 2% P2 o AT DA o Bl
P T B e P PR I ] R 2% R v AN aE KR
CAEES
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Table 3. Time complexity of algorithms of different indexes.
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Table 4. The basic characteristics of the real networks.

Network n m (k) (d) (c) Be

Karate 34 78 4.588 2.408 0.571 0.147
Jazz 198 2742 27.697 2.235 0.617 0.026
Facebook 324 2218 13.691 3.054 0.466 0.048
Netscience 379 914 4.823 6.042 0.741 0.142
Email 1133 5451 9.622 3.606 0.22 0.056
Blog 3982 6803 3.417 6.227 0.284 0.078

CA-HepPH 12008 118521 19.74 5.212 0.611 0.007

4 ZRERE M
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Fig. 3. The correlation between the influence of nodes and the six indexes.
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Fig. 3. The correlation between the influence of nodes and the six indexes (Continued).
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Abstract

Influential nodes in large-scale complex networks are very important for accelerating information propagation,
understanding hierarchical community structure and controlling rumors spreading. Classic centralities such as degree,
betweenness and closeness, can be used to measure the node influence. Other systemic metrics, such as k-shell and
H-index, take network structure into account to identify influential nodes. However, these methods suffer some drawbacks.
For example, betweenness is an effective index to identify influential nodes. However, computing betweenness is a high
time complexity task and some nodes with high degree are not highly influential nodes. Presented in this paper is a
simple and effective node influence measure index model based on a triangular structure between a node and its neighbor
nodes (local triangle centrality (LTC)). The model considers not only the triangle structure between nodes, but also the
degree of the surrounding neighbor nodes. However, in complex networks the numbers of triangles for a pair of nodes are
extremely unbalanced, a sigmoid function is introduced to bound the number of triangles for each pair of nodes between
0 and 1. The LTC model is very flexible and can be used to measure the node influence on weighted complex networks.
We detailedly compare the influential nodes produced by different approaches in Karata network. Results show that
LTC can effectively identify the influential nodes. Comprehensive experiments are conducted based on six real complex
networks with different network scales. We select highly influential nodes produced by five benchmark approaches and
LTC model to run spreading processes by the SIR model, thus we can evaluate the efficacies of different approaches.
The experimental results of the SIR model show that LTC metric can more accurately identify highly influential nodes
in most real complex networks than other indicators. We also conduct network robustness experiment on four selected
networks by computing the ratio of nodes in giant component to remaining nodes after removing highly influential nodes.

The experimental results also show that LTC model outperforms other methods.

Keywords: complex network, node influence, triangle, key node
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