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Rousseeuw Silhouette internal cluster quality index 

 

𝑆(𝑢) =∑𝑆(𝑖) 𝑛⁄

𝑛

𝑖=1

 

𝑆(𝑢) ∈ [−1,   1], 

where: 𝑆(𝑖) =
𝑏(𝑖)−𝑎(𝑖)

𝑚𝑎𝑥{𝑎(𝑖);𝑏(𝑖)}
, 

𝑖, 𝑘 = 1,… , 𝑛 – number of object, 

𝑃𝑟, 𝑃𝑠 – r-th, s-th cluster, 

u – number of clusters, 

𝑛𝑟, 𝑛𝑠 – number of objects in cluster 𝑃𝑟, 𝑃𝑠, 
𝑎(𝑖) = ∑ 𝑑𝑖𝑘𝑘∈{𝑃𝑟\𝑖} (𝑛𝑟 − 1)⁄  – average dissimilarity of i-th object to all other objects of 𝑃𝑟 

cluster; 

=)(ib 𝑚𝑖𝑛
𝑠≠𝑟

{𝑑𝑖𝑃𝑠}, 

𝑑𝑖𝑃𝑠 = ∑ 𝑑𝑖𝑘𝑘∈𝑃𝑠 𝑛𝑠⁄  – average dissimilarity of i-th object to all objects of 𝑃𝑠 cluster. 

The value of 𝑢, which maximizes 𝑆(𝑢), is regarded as specifying the number of clusters. 
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