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Identifying influential nodes that can spread information throughout a network, suppress disease 

outbreaks, or fail terrorist attacks is a fundamental issue. Centrality and hierarchy measures come forth 

in quantifying node influence. The former leverages dynamics while the latter exploits the hierarchical 

structure of networks. Several works have been devoted to centrality measures, however, the 

relationship between hierarchy and centrality measures is still unexplored. In this work, an empirical 

analysis is conducted to investigate the interplay between hierarchy measures, centrality measures, and 

the network topology [1]. Three questions are examined. (1) Do hierarchy and centrality measures 

provide similar information? (2) How does the network topology affect their relationship? (3) Which 

are the most orthogonal hierarchy and centrality measures? To answer these questions, 6 centrality and 

4 hierarchy influential measures are used to quantify the interactions in 28 real-world networks. In 

order to answer the first question, correlation and similarity analyses are conducted on all the 

combinations of hierarchy and centrality measures for each network. Results show that hierarchy and 

centrality measures behave differently, with a range of correlation from high to low as shown in Fig 1 

(a). To answer the second question based on correlation/similarity measures, categorization of the 

networks using the k-means algorithm is performed. Inspection of the macroscopic topological 

properties of the networks reveals that density and transitivity play a major role. If both are high, 

hierarchy and centrality are well correlated and pretty similar. On the contrary, if one of them is low, 

hierarchy and centrality measures are quite dissimilar and uncorrelated. Finally, to answer the third 

question, the Schulze voting method is used.  Networks are voters and the hierarchy and centrality 

combinations are the candidates. It appears that the combination k-core, betweenness is the most 

orthogonal. 

 

 

Figure 1: (a) Heatmaps of the Spearman's correlation (  ) for the various combinations of hierarchy 

   and centrality    measures of 6 real-world networks. The hierarchy measures are   = k-core,   = k-

truss,    = LRC, and    = triangle participation. The centrality measures are    = Degree,    = Local, 

    = Betweenness,    = Current-flow Closeness,     = Katz, and    = PageRank. (b) Categories of 

networks with their aggregated topological characteristics. 
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