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Fig. 2. Relationship between node strength s and node de-
gree k in BA model (N = 5000) with different values of

parameter a: (a) a =2; (b) a=6.
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Fig. 3. Example of dynamic evolution of network after ap-

plying weighting mechanism.
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Fig. 4. (a) Corresponding relationship (N = 500, 8 =0) in
scale-free networks between Ay /A2 and (a, (k)); (b) Cor-
responding relationship (N = 500, (k) =4) in scale-free
networks between Ay /A2 and (a, B).
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Fig. 5. (a) Corresponding relationship (N = 500, P = 0.1) in Watts-Strogatz networks between Ay /A2 and (a, (k)); (b) corres-
ponding relationship (N = 500, (k) = 4) in Watts-Strogatz networks between Ay /A2 and (o, P).
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Comparison of experimental results using eight different weighting strategies in real world networks, in which RW

represents random walk method, SA stands for simulated annealing method, VB stands for variational Bayesian method, PL

stands for probability inference method.
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Fig. 6. (a) Comparison of average ratio R before and after

using weighting mechanism (inverse weighting mechanism)

in GN benchmark network; (b) comparison of average ratio

R before and after using weighting mechanism (inverse

weighting mechanism) in LFR benchmark network.
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Fig. 7. Weighted mechanism (inverse weighted mechanism)
is used in LFR network. When the a value is different, the
NMI value is calculated by using (a) SA algorithm and (b) DA
algorithm.
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2 TEAR[RIBRSE R L G AT RS A B A SR LR, Horp < /7 ZE A B ISR AT OBEERE Q 1

Table 2.  Experimental results are obtained by using weighting strategy in different real networks, where /’s left or right

represents the modularity @ value after or before weighting.

o 245 SCiHk B Q SAl DA CNM[0)
o A s 1 2 [11] — 0.644/0.525 0.589/0.428 0.577/0.483
25 FIEARURHS [50] 0.420 0.416/0.342 0.411/0.351 0.413/0.376
CGEBHR) [51] 0.561 0.554,/0.389 0.539/0.406 0.531,/0.395
TR S 2% [52] 0.531 0.527/0.375 0.521/0.362 0.517/0.356
HL R [53] 0.579 0.568/0.462 0.543/0.436 0.538/0.444
B+t [54] 0.446 0.439/0.333 0.437/0.341 0.431/0.328
PGPHA% 4 [55] 0.878 0.883/0.674 0.843/0.705 0.872/0.754

3 RIS 2% v AN TR] S SR 1) S 8 S0 L, 33k B R 2% SRR A AT CNML s, Horh RW ARSRREHLE
T, SA ARERBHIIR K 5k, VB ARAZ WM 775, PL AR N 5

Table 3. Comparison of experimental results using different weighting strategies in the real world network. CNM al-

gorithm is used as the network clustering algorithm, in which RW represents the random walk method, SA represents the

simulated annealing method, VB represents the variable dB method, and PL represents the probability inference method.
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Abstract

For many real world systems ranging from biology to engineering, efficient network computation methods
have attracted much attention in many applications. Generally, the performance of a network computation can
be improved in two ways, i.e., rewiring and weighting. As a matter of fact, many real-world networks where an
interpretation of efficient computation is relevant are weighted and directed. Thus, one can argue that nature
might have assigned the optimal structure and weights to adjust the level of functionality. Indeed, in many
neural and biochemical networks there is evidence that the synchronized and coordinated behavior may play
important roles in the system’s functionality. The importance of the network weighting is not limited to the
nature. In computer networks, for example, designing appropriate weights and directions for the connection
links may enhance the ability of the network to synchronize the processes, thus leading the performance of
computation to improve. In this paper, we propose a new two-mode weighting strategy by employing the
network topological centralities including the degree, betweenness, closeness and communication neighbor graph.
The weighting strategy consists of two modes, i.e., the original mode, in which the synchronizability is enhanced
by increasing the weight of bridge edges, and the inverse version, in which the performance of community
detection is improved by reducing the weight of bridge edges. We control the weight strategy by simply tuning
a single parameter, which can be easily performed in the real world systems. We test the effectiveness of our
model in a number of artificial benchmark networks as well as real-world networks. To the best of our
knowledge, the proposed weighting strategy outperforms previously published weighting methods of improving

the performance of network computation.
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