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Abstract: Network correlation plays a key role in the research of Internet topology. Current researches focus on the
clustering, mixing and rich-club characteristics separately. This paper makes a deep study on the three network
correlation characteristics. First, it points out the possible inconsistency between mean clustering and clustering
coefficient, which are two main metrics for measuring the clustering characteristic. Then it shows that the local
clustering coefficient is highly correlated with the nodes' degree. After a deep study of the PFP (positive-feedback
preference) model, the intrinsic mechanism governing the rise of rich-club phenomenon is discovered and verified.
The work is extended by exploring the relationships between these network correlation characteristics.
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Fig.2 Correlation between C(k) and k for AS graph and three other graphs generated by different network modes
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Tablel Comparison of major metrics between AS graph and 4 network models
1 AS 4
Networks
Metrics ASgraph  BA model ESFmodel PFPmodel Random graph
Number of nodes 9204 10 005 10 099 10 005 10 000
Number of edges 28959 30005 34317 25 699 30 000
Average degree 6.29 6.0 6.8 5.14 6.0
Clustering coefficient | 0.0258 0.002 6 0.003 3 0.011 0.000 6
Mean clustering 0.457 0.004 8 0.003 5 0.229 0.000 6
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Fig.3 Neighbors' degree distribution of nodes with degree two in AS graph
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Fig.4 Cumulative distribution for neighbors’
degree of nodes with degree two in AS graph
as afunction of percentage of high degree
nodes in descending order
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Fig.5 Cumulative distribution for neighbors’
degree of nodes with degree three in BA model
as afunction of percentage of high degree
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