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Formula

• For a node 𝑣:

• 𝐶𝐵 𝑣 = σ𝑠≠𝑣≠𝑡 𝜎𝑠𝑡 𝑣

• Where:

• 𝑠, 𝑡= all pairs of distinct nodes

• 𝜎𝑠𝑡 𝑣  =number of those shortest paths from 𝑠 
to 𝑡 that pass through 𝑣



Normalizing betweenness centrality

• For directed graph, the max number of chances of sitting on shortest paths for all pairs of any given node in a graph is 

• 𝑃𝑁−1
2 =

(𝑁−1)!

𝑁−3 !
= 𝑁 − 2 × 𝑁 − 1  𝑑𝑖𝑟𝑒𝑐𝑡𝑒𝑑 𝑔𝑟𝑎𝑝ℎ𝑠

• 𝐶𝑁−1
2 =

𝑁−1 !

𝑁−3 !/2
=

(𝑁−2)(𝑁−1)

2
 𝑢𝑛𝑑𝑖𝑟𝑒𝑐𝑡𝑒𝑑 𝑔𝑟𝑎𝑝ℎ𝑠

• Normalizing the betweenness centrality would be

• 𝐶𝐵
′ (𝑣) =

𝜎𝑠𝑡(𝑣)

(𝑁−2)(𝑁−1)

• For undirected graphs, normalizing the betweenness centrality would be

• 𝐶𝐵
′ (𝑣) =

𝜎𝑠𝑡(𝑣)

𝑁−2 𝑁−1 /2



Calculating the betweenness centrality for the following graph



Empirical example
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