Using possibilistic clustering method in microarray
dataset of Alzheimer
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Abstract

Results

Microarray technology enables the measurement of a large
number of genes or proteins under a specific condition in a short
period of time. To make better use of the large amount of
information provided by microarray data, biologically clustering
of data has been recommended. Due to the high dimensions,
noise and redundancy in the microarray data set, it is necessary to
use robust clustering approaches. Accordingly, in this paper, to
overcome these characteristics, Fuzzy C-Mean (FCM) and
Possibilistic C-Mean (PCM) clustering approaches have been
used to deal with noise, uncertainty and outliers. These
approaches are then evaluated, using Alzheimer's microarray
datasets and validation indices, which indicates the effectiveness
of the approaches.

 The following table presents the clustering results of four
Alzheimer's datasets (MTG, EC, HIP and PC) based on RI and
IC evaluation indicators:
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Introduction
 In the field of gene expression, the development of clustering
algorithms is generally based on (Vijverberg, 2007; Xu and
Wunsch, 2010):
 Managing the characteristics of gene expression data
(high dimensions, uncertainty, redundancy and noise) by
developing robust clustering methods,
 The possibility of assigning cluster elements to more than
one cluster
 Minimizing the number of parameters of the clustering
approach for ease of use by biologists
 According to the mentioned issues, soft clustering approaches
are effective in dealing with the complex relationships
between gene expression data (Shukla and Muhuri, 2019).
 The most popular soft clustering approaches are Fuzzy CMeans (FCM) and Possibilistic C-Means (PCM), in which
cluster elements can simultaneously be members of other
clusters with specific membership functions (Bezdek et al.,
1984; Krishnapuram and Keller, 1993).
 Also, the fuzzy set can manage uncertainty in the modeling
(Mendel, 2017). In some sources (Cano et al., 2007; Truong et
al., 2017), possibilistic clustering approaches have been used
to deal with the negative effects of noise and outliers.
 Therefore, these issues express the need for research in the
field of microarray data and the use of fuzzy clustering and
possibilistic clustering methods.

 As shown in the table, clustering results depend on data
structure as well as method performance. The rand index for
the MTG dataset is at its best for both methods. The lowest and
highest values of RI for PCM approach are 0.77 and 1,
respectively, while the lowest and highest RI for FCM are 0.56
and 1, respectively. Therefore, in general, the results of this
study indicate the effectiveness of the soft clustering
approaches in the Alzheimer's microarray data set. Moreover,
in all data except PC, the PCM approach is superior to the
FCM.

Discussion, Conclusion and
 Clustering as a methods of microarray data analysis needs to
have sufficient robust capability. Soft clustering approaches in
the field of biology are more effective due to their ability to
assign cluster elements to multiple clusters. Fuzzy and
possibilitic clustering approaches can also be appropriate
through managing the negative effects of uncertainty, noise,
and outliers.
 Accordingly, this study uses clustering approaches including
fuzzy c-mean and possibilistic c-mean for the Alzheimer's
microarray dataset.
 In general, it is concluded that the validity indices are
influenced by the capabilities of clustering methods and data
structure. The experiments also indicated that, all the datasets
of Alzheimer's except the PC, the PCM approach were superior
to the FCM. Therefore, in general, the results of this study
indicate the effectiveness of the soft clustering approach,
particularly PCM approach, in the Alzheimer's microarray data
set.
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