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FIG. 2. (Color online) The numbers of the total QQ friends as
well as the numbers of the QQ friends with telephone numbers for
the 24 investigated QQ users. It is revealed that the ratio of the
number of the QQ friends with telephone numbers to the number of
the total QQ friends for all the investigated 24 QQ users is equal to
1574/2702=0.58.
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S(Vil,Viz)= nM (Vil’viz)

nL(Vil) +Nn, (Viz) — Ny (Vil'viz)
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PHYSICAL REVIEW E 80, 026103 (2009)

Node matching between complex networks

Qi Xuan" and Tie-Jun Wu
Department of Control Science and Engineering, Zhejiang University, Hangzhou 310027, China
(Received 10 November 2008; revised manuscript received 26 March 2009; published 4 August 2009)

Revealing corresponding identities of a dedicated individual in several different complex systems is a
common task in many areas, and this task is transferred to a node matching problem among complex networks
in this paper. A feasible node matching algorithm based on network structure is proposed. Through solving
node matching problems on different types of networks by our algorithm, it is revealed that the structure of the
networks under study may significantly influence the final matching results. For example, it is found that higher
matching precision can be obtained on random networks with moderate density of links, and the results on
small-world networks are always better than those on random or regular networks. Moreover, in scale-free
networks, it seems that hub nodes play dominant roles, i.e., better matching results can be expected by

selecting nodes with larger degrees as the revealed matched nodes. These findings will help us design more
efficient node matching algorithm in the future.

DOI: 10.1103/PhysRevE.80.026103 PACS number(s): 89.75.Hc, 89.65.Ef, 89.70.Eg, 89.75.Kd
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FIG. 4. (Color online) The relationships between the matching precision ¢ and the connection probability p for various sample ratios
¥=0.3,0.5,0.7,0.9 and different interactional degrees 7=0.2,0.5,0.8,1. For each parameter set {p, 7, 7}, the experiment is implemented on
2 100 different pairs of random networks, each of which has N=100 nodes.
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FIG. 7. (Color online) The relationships between the matching precision ¢ and the rewiring probability p for small-world networks under
various sample ratios y=0.2,0.3,0.4,0.5. For each parameter set {p, y}. the experiment is implemented on 1000 different pairs of small-
world networks, each of which has N=100 nodes and an average degree (k)=10. The red (dark) dashed lines denote the matching precision

of the algorithm on the random networks when p=1.
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FIG. 8. (Color online) The relationships between the matching precision ¢ and the sample ratio y by adopting the three different revealed
matched nodes selection rules, i.e., R, LDP1, and LDP2, for scale-free networks with different parameters. (a) With parameters N=100,
m=mg=2. (b) With parameters N=100, m=m=3. (c) With parameters N=100, m=mg=4. (d) With parameters N=100, m=my=5. For each
parameter set {y,m,m,} and each selection rule, the experiment is implemented on 100 different pairs of scale-free networks. It is shown
that, generally, better matching results can be derived by selecting revealed matched nodes following the degree based rules LDP1 and LDP2

20( than following the random selection rule R. Moreover, in most cases, LDP1 is prior to LDP2 when 7, > 7, in this experiment.
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Iterative node matching between complex networks. Submitted.
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