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1 Notation

Adapted from Arbelaitz et al. (2013) [1].
Dataset X of N objects represented as objects in a p-dimensional space:

X = {x1, x2, ..., xN} ⊆ <p

A partition or clustering in X is a set of disjoint clusters that partition X

into K groups: C = {c1, c2, ..., ck} where ∪ck∈Cck = X, ck ∩ cl = ∅∀k 6= l.
The centroid of a cluster ck is its mean vector, ck = 1

|ck|

∑

xi∈ck
xi.

Dataset mean vector: X = 1

N

∑

xi∈X xi.

Euclidean distance: de(xi, xk) =
√

∑p

j=1
(xij − xkj)2.

2 Dunn Index (D↑) [3]

It is a ratio-type index where the cohesion is estimated by the nearest neighbor
distance and the separation by the maximum cluster diameter. The original
index is defined as

D(C) =
minck∈C{mincl∈C\ck{δ(ck, cl)}}

maxck∈C{∆(ck)}
(1)

where

δ(ck, cl) = minxi∈ckminxj∈cl{de(xi, xj)} (2)

∆(ck) = maxxi,xj∈ck{de(xi, xj)} (3)

3 Davis-Bouldin Index (DB↓) [2]

It estimates the cohesion based on the distance from the points in a cluster to
its centroid and the separation based on the distance between centroids. It is
defined as

1



DB(C) =
1

K

∑

ck∈C

maxcl∈C\ck

{S(ck) + S(cl)

de(ck, cl)

}

(4)

where

S(ck) =
1

|ck|

∑

xi∈ck

de(xi, ck) (5)

4 Silhouette Index (Sil↑) [4]

This index is a normalized summation-type index. The cohesion is measured
based on the distance between all the points in the same cluster and the sepa-
ration is based on the nearest neighbor distance. It is defined as

Sil(C) =
1

N

∑

ck∈C

∑

xi∈ck

b(xi, ck)− a(xi, ck)

max{a(xi, ck), b(xi, ck)}
(6)

where

a(xi, ck) =
1

|ck|

∑

xj∈ck

de(xi, xj) (7)

mincl∈C\ck

{ 1

|cl|

∑

xj∈cl

de(xi, xj)
}

(8)

References

[1] Olatz Arbelaitz, Ibai Gurrutxaga, Javier Muguerza, Jesús M. Pérez, and
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