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Abstract Clustering, a technique for the analysis of the genes, organizes the patterns into groups
by the similarity of the dataset and has been used for identifying the functions of the genes in the
cluster or analyzing the functions of unknown genes. Since the genes usually belong to multiple
functional families, fuzzy clustering methods are more appropriate than the conventional hard
clustering methods which assign a sample to a group. In this paper, a Bayesian validation method is
proposed to evaluate the fuzzy partitions effectively. Bayesian validation method is a probability-based
approach, selecting a fuzzy partition with the largest posterior probability given the dataset. At first,
the proposed Bayesian validation method is compared to the 4 representative conventional fuzzy cluster

validity measures in 4 well-known datasets where fuzzy c-means algorithm is used. Then, we have
analyzed the results of Saccharomyces cell cycle expression data evaluated by the proposed method.
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Fuzzy gene 1st cluster 2nd cluster
YHR023w/MYOL 0.665914 0.32451
YHRO38W/ 0.665447 0.30291
YOR315W/ 0.617416 0.31818
YILO50W/ 0.611315 0.37182
YBRI158w/ 0.598468 0.39674
YDLO10w/ 0.580032 0.39808
YPRO19W/CDC54 0.538395 0.32615
YDR464w/SPP41 0.530323 0.320204
YLLO02w/ 0.524684 0.310751
YOLO17W/ 0.513527 0.462174
YPL256C/CLN2 0.491816 0.345759
YKRO12C/ 0.462177 0.41311
YDL227C/HO 0.459841 0.35254
YGRI189C/ 0.445827 0.38395
YBLO32w/ 0.441659 0.31249
YNLO78W/ 0.431654 0.313888
YBR160w/CDC28 0.398234 0.34645
YLR236C/ 0.389045 0.377567
YJR092W/BUD4 0.379821 0.368409
YDLI138W/RGT2 0.378443 0.318087
YELO17w/ 0.37469 0.302481
YCLO38c/ 0.371376 0.364128
YERO16w/BIM1 0.367631 0.349896
YER190w/_{ 0.36546 0.317462

regulationdl], cluster62 chromosome segregationol
#dd Ed2gold G 719 A {EAERE
YILOS0W, YCRO086, YDR464W, YKL052C, 8|3
YPRILIWS®] Aot o2 HA f3485L 29 40
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YHRO23W+= cluster18(0.665914)% cluster7(0.32451)1
FAlo &3l HA FAAE M 712l chromosome seg-
regation®} cell cycle regulation@ o] SAd &8t}

(0.34645)°  FAlY)  £3M  cluserl2& cell cycle

Gene Gene description Clusters
YPRO1OW member of the Cdc46p/Mem2p/Mem3p family 10,3
YHR113W similarity to vacuolar aminopeptidase Apelp 20,21
YHRO38W killed in mutagen 20, 21
YNLO78W ‘hypothetical protein . 3,19,25
YBR160W "g1,82" CDC28 cyclin-dependent kinase 6,12,24
YDL227C homothallic switching endonuclease 5,12,26
YERO7OW ribonucleoside-diphosphate reductase, large subunit 12, 24, 26
YOLO17W ¢ similarity to YFRO13w 12,26
YDR4B4W regulates spliceosome components 9.1t
YCROB6W . hypothetical protein 9,11
YKLO52C hypothetical protein 9,11
YPR1T1W . kinase involved in late nuclear division 9,13
YILOSOW cyelin like protein interacting with Pho8Sp 11, 13
YHRO23W myosin-1 isoform heavy chain 7,18
YOR315W hypothetical protein 7,18
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