Mahalanobis Distance Based Kennard-Stone 1.0
(MDKS)
NANOBRIDGES
-ACollaborative Project

The authors are grateful for the financial support from the European Commission
through the Marie Curie IRSES program, NanoBRIDGES project (FP7-PEOPLE-2011IRSES, Grant Agreement number 295128).

Last updated: 22.05.2015

Mahalanobis Distance based Kennard-Stone 1.0
Background:
The optimal division of dataset into training and independent test subset is an important and
critical step in the QSAR modeling analysis. The test-set moleculeswill be predicted well when
they are structurally verysimilar to the training-set molecules. The reason is that themodel
wouldcapture all features common to the training-setmolecules.There are different techniques
available fordivision of the data-set into training and test sets such asstatistical molecular design,
self-organising map, clustering, Kennard–Stone (KS) selection, sphere exclusion, etc. [1]. Such
rational way of division are superior to the simple random splitting and activity sorting method.
The MDKS algorithm which considers variabilities in both X and Y dimensions, was first
proposed by Galvao et al.[2].In statistics, it has been reported that Mahalanobis distance (MD)
gives better distance analysis compared with Euclidean approach especially in their applications
for detecting detecting outliers [3].
About the algorithm:The algorithm involved in the calculation of MD is as follows:
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Where, Cx is the variance-covariance matrix; X is the data matrix containing n objects. X c is the
column-centered data matrix ( X ).X
The eigen library was used for the calculation of matrix determinant and inverse calculation [4].
The KS algorithm was originally applied to generate a training set when no standard
experimental design can be implemented. In this technique, all the objects are considered as
candidates for the training set. The steps involved in the selection of training set based on MDbased KS algorithm are as follows [5-6]:
1. The first two compounds of training set are selected by choosing two compounds that are
quite farthest apart in terms of MD.
2. Find the compound which has the maximum dissimilarity (maximum minimum distance)
from each of the previously selected chemicals and place this chemical in the training set.
3. Repeat step 2 until the desired number of chemicals have been added to the training set.
4. The remaining chemicals were placed in the test set.
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