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Davies-Bouldin’s index 
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where: 𝑟, 𝑠 = 1,… , 𝑢 – cluster number, 

u – number of clusters (𝑢 ≥ 2), 

𝑖, 𝑘 = 1,… , 𝑛 – object number, 

n – number of objects, 

𝑃𝑟, 𝑃𝑠 – r-th, s-th cluster, 

𝒛𝑟 = (𝑧𝑟1, … , 𝑧𝑟𝑚) – centroid or medoid of cluster 𝑃𝑟, 

𝑗 = 1, … ,𝑚 – variable number, 

𝑑𝑟𝑠 = √∑ |𝑧𝑟𝑗 − 𝑧𝑠𝑗|
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 – distance between centroids or medoids of clusters 𝑃𝑟 and 𝑃𝑠 (for 

𝑝 = 1 Manhattan distance, for𝑝 = 2 Euclidean distance), 
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𝑞
 – dispersion measure of a cluster 𝑃𝑟 (for 𝑞 = 1 the average 

distance of objects in cluster 𝑃𝑟 to the centroid or medoid of cluster 𝑃𝑟; for 𝑞 = 2 the standard 

deviation of the distance of objects in cluster 𝑃𝑟 to the centroid or medoid of cluster 𝑃𝑟), 

𝑛𝑟 (𝑛𝑠) – number of objects in cluster 𝑃𝑟 (𝑃𝑠). 
 

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

The Davies-Bouldin’s index have two limitations: 

– index is not permitted if the number of clusters equals the number of objects (𝐷𝐵(𝑢) = 0 if 

𝑢 = 𝑛), 

– the certain number of clusters to have only one object is allowed. An unlimited number of single 

member clusters is not permitted.  

𝐷𝐵(𝑢) is a very good cluster separation measure if each cluster contain at least two objects. 
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