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Investigation of various criteria to rank PCs in order to develop a QSPR
model for predicting melting points

Vali Zare-Shahabadi'* and Fatemeh Abbasitabar?

1-Department of Chemistry, Islamic Azad University — Mahshahr Branch, Mahshahr, Iran.
2-Islamic Azad University — Marvdasht Branch, Marvdasht, Iran

Abstract: Due to the importance of melting points, we tried to develop a useful model for the
prediction of them. In this way we used 4173 compounds with large diverse structures which
reported previously in the literature. The chemical structures of all compounds were described
by a set of 202 descriptors including 2D and 3D descriptors. This data set was divided
into training set and test set with size of 2573 and 1600, respectively. Additional validation
was performed on an external validation set consisting of 277 chemicals. Dimensionality
reduction is performed by principal component analysis (PCA), while a feed-forward back-
propagation artificial neural network (ANN) is employed for model generation. Principal
components (PCs), obtained from PCA, were ranked based on different criteria and fed to
the ANN as inputs. These criteria included the magnitude of eigenvalues, correlation values,
and prediction ability. Optimal model was resulted in the case that PCs have been ranked
based upon their prediction abilities. Finally, the net parameters such as number of hidden
layers, number of nodes in each layer, learning rate, and momentum were adjusted. The net
with structure of [25 10 8 1], learning rate of 0.7, and momentum value of 0.16 were chosen

as optimum.
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