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The validation of clustering structures is the most difficult task
To evaluate the “goodness” of the resulting clusters, some 
numerical measures can be exploited
Numerical measures are classified into two main classes 

External Index: Used to measure the extent to which cluster labels 
match externally supplied class labels

Measures of cluster validity
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Entropy 
Purity

Internal Index: Used to measure the goodness of a clustering 
structure without respect to external information

Sum of Squared Error (SSE)
Davies–Bouldin index
Sum of squares item distribution

External Indices
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Sum of Squared Error (SSE)
For each point, the error is the distance to the representative 
point of its cluster
To get SSE, these errors are squared and sum them.

x is a data point in cluster Ci
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x is a data point in cluster Ci 

mi is the representative point for cluster Ci
mi may corresponds to the center (mean) of the cluster

Given two clustering results, the one with the smallest SSE is the 
best one

Davies-Bouldin index
Let Mi,j be a measure to evaluate the separation between the ith
and the jth cluster, which as to be as large as possible
Let Si be a measure to evaluate the within cluster scatter for 
cluster i, which has to be as low as possible
Ri,j measures how good the cluster schema is as  

The lower the value, the better the separation of clusters i and 
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, p
j and the tightness inside the clusters

Di chooses the worst case scenario
The Davies-Bouldin (DB) index is defined as 

Given two clustering results, the one with the smallest DB is the 
best one
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Sum of squares item distribution
The sum of squares item distribution (SSID) is defined as 
follows 2
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K is the number of clusters
|Ci| represents the number of points in cluster i

When one cluster dominates and the others clusters are very 
small in comparison, the SSID will tend to 1. 
When the clusters have equal numbers of points, the SSID 
tends to 1/K where K is the number of clusters. 


