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Abstract

Law et al. (2004) proposed a normal distribution based salient mixture model for variable selection in
clustering. However, this model has substantial problems such as the unidentifiability of components and
the inaccurate selection of informative variables in the case of a small cluster size. We propose an alternative
method to overcome problems and demonstrate a good performance through experiments on simulated data
and real data.
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Figure 3.1. Identifications of Components: (a)—(b) Diagrams of components location, (c)—(d) Results of clustering
by Law et al.’s method, (e)—(f) Results of clustering by proposed method. Different shapes indicate data points
of true cluster, and different colored points indicate the results of clustering. Maker ‘+’ indicates the location of
the estimates of mean parameter in irrelevant density.
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(a) (b)
Figure 4.1. (a) Plots of simulated data when the size of cluster is 50. Different shapes indicate data points of

true cluster. Y7 and Y are informative to identify two clusters while Y3 is noninformative. (b) Histogram of three
cultivars of Y3 for wine data set.
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Table 4.1. Estimates of Saliency parameters and Error rates. Means and standard deviations in the parenthesis

through 50 repetitions of experiments.

Saliency Parameters

Size of Cluster Method — — — — — Error Rate
mn 72 73 14 75
0.9992 0.9998 0 0 0 0.0004
Proposed
100 (0.0038) (0.0052) (0.0000) (0.0000) (0.0000) (0.0020)
0.9991 0.9984 0 0 0 0.0004
Law et al.’s
(0.0040) (0.0058) (0.0000) (0.0000) (0.0000) (0.0020)
0.9993 0.9998 0 0 0 0.0004
Proposed
50 (0.0053) (0.0080) (0.0000) (0.0000) (0.0000) (0.0028)
0.9789 0.9774 0 0 0 0.0204
Law et al.’s
(0.9789) (0.9774) (0.0000) (0.0000) (0.0000) (0.1414)
0.9985 0.9989 0 0 0 0.0013
Proposed
30 (0.0062) (0.0060) (0.0000) (0.0000) (0.0000) (0.0066)
0.7384 0.7375 0.0183 0 0.0200 0.2613
Law et al.’s
(0.4422) (0.4417) (0.1291) (0.0000) (0.1414) (0.4423)
0.9800 0.9755 0 0 0 0.0213
Proposed
15 (0.1414) (0.1417) (0.0000) (0.0000) (0.0000) (0.1415)
0.4729 0.4808 0 0 0.0027 0.5080

Law et al.
AW ELAEE T (0.4985)  (0.4917)  (0.0000)  (0.0000)  (0.0191)  (0.4954)

Table 4.2. Estimates of Saliency Parameters

Estimates of Saliency Parameter

Method

N1 M2 N3 un M5 76 N7 s Mo Ao M1 12 M3
Proposed 0.93 0.72 1.0 1.0 0.89 0.97 1.0 0.71 0.95 0.89 1.00 1.0 0.85
Law et al’s 099 0.79 0.0 1.0 0.84 0.94 1.0 0.66 0.93 0.81 0.86 1.0 0.89

phenols, Flavanoids, Nonflavanoid phenols, Proanthocyanins, Color intensity, Hue, OD280/0D315
of diluted wines, Proline)& AR&-3It}.

Akd @] BIC = 7017984 g = 32 F33lth. 22]al Law 5 (2004)9] 7|}l thsiA+=
BICE Tejah7) b 29 /|58 302 & Aotk ol2M Law 5 (2004)9] 7ol Br} frelst 4
e etk
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Wtk o Al e <

PAS i = 124 W Vs (Ash)E A ARA Wez AFHT Yt
Law 5 (2004)2] 7| 73 = 0224 H]’“iXq Heg 324 2

FYs A5 PR SAaETHS B 3709 F A Bol 4 i1 = 24556, §2 = 2.2448 4
Go = 2437124 S5 Hol2 Holx] Lok Law 5 (

T AA Aol i Ys wEke] ANOVA A& sjid A45A% 2 13.310]3, vRSHoRE
Kruskal-Wallis AAEA % 7+ 23.132 4 F A% ZF p-value = 0

TR ARAHEE A9 Aol oz AekEl whe] Faol o ASeo] gtk

B9 % Wie) 0 BREE Table 430] ATAAT. AL Wo) F o B4 74 DL Kol
B En, 1ol B A8 NAE ARSI F0 197 2keje) Aol Ao ¥ 4 ek
McLachlan3} Peel (2000, Chapter 8, p.255)0] WS A4S 1233 BFZ < AFETRY
AEste] 285 AFE AlFsta e 579 Mok 74 otk A=
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Table 4.3. Error Table

Proposed Law et al.’s
Cluster
1 2 3 1 2 3
1 58 1 0 58 1 0
2 0 70 1 0 68 3
3 0 0 48 0 0 48
# of error 2 4
2
O AL
O AML
Pl X Clusterl @
2 -+ Cluster2 ]
ALL i o
gl
(Gl) ; B
é 05t . %69
q ®
2 ® E
= ot ®®
AML o ®
G,) : @ %% ®
2 o5} ® ®
® AR
Genesl6 Genes8 o ©, : ‘ ‘
= -05 0 05 1 15

Mean of the 1st Class of Variables

(a) (b)

Figure 4.2. (a) Gray level hit map of reordered 24 informative genes. (b) Plot of averages for two gene groups.

4.2.2. Golub’s data set & Ao+ Golub 5 (1999)2] MY wlo] a3 ZojF o] F-AAFH 2}
ol thaf] A|oke whHo AsS 2otk o] AkE = 27709 ALL(acute lymphoblastic leukemia) %
7} 1170¢] AML(acute myeloid leukemia) & (37 n = 3870)3} 7139712] FAX} (HM4)E o] Fo]
A Aok o] FolA 8l Kim (2011)¢] HHS A3 PI] 60718 F-AAE Adstdtt. ojw) 7 £
79 M4+ ALLS AMLE & & 2R/ 1A (Ei‘?ﬂ W) gich o)Al f2l= 6070 A2 F 7
T & A2 A ARAJA FHAE AEste] 38719 ﬁio BIC7} H 47t H=5 #3383k 2]
th. AAE+ 2A19e] UF AA thR7] EAFer A3sr] Ao 4 U}O]—:’LEOHM Atz el
ol &} (B2)EES T ] & (FAR)ERESSAT olFA stox AgH Y dvde 9
A=

A= Ao AHA AlBE B3 2EAT ¢ =2 hAloll ¢ = 3.3¢] AFrin B AR T3
sk9itk. 1 A7 BIC = 2526. 2;/\1 g =28 2A3A. AL F 2 Are} X u} ol
7o Mes 1A (JL HE 2W) T2 IR JRA WsE 24M2A W AFRE WS 7 36700
=Y F A%k gF 2 % vERd 1709 228 AlQstd F F Gi, G2 7F ALL AML 3 A

o] A8k et

mIo

o 2479 ARA WE (5 ARA KAl e FA Z2HAL Fagel 2 #9% Figure
42(a)°) gray level map (84 I, AA4: AUP) o2 epigich AgHozE By



832 Seung-Gu Kim

Genel637} Gene8- + Atk ALL¥} AMLoY| thaff ¢4 54 vh-&S Holi Qlrh. webA F FHA
o] WFL ALLT AMLS Agksl=t] 483 Zolt}. Figure 4.2(b)= T W47 HAFo® ALLTY
AML ZE Hhe] AAEE yehd Aot} o2 Ry v T SRR Fgo] AIAHE ] &35
ALLE 223 A3AHEH| £31d AMLE 8 4 912 Z ot}

4, Law 5 (2004)9] 719 4171H Hﬂ?% AEBE A o) @ F= 27 gith Eal g = 2004
BIC = 2959.00.2A] a/\sa—tﬂ AeE FHZA Ao e, 2758 2 AYTAAM AlE whgRE
d9lol Aok =3 L BRI S % %ﬁ% ARE-3hH= Wang¥} Zhu (2008)+= ©] Ak=ol tisf 257 2
E?“ RS Aol 1719 FFLRFE HAth o224 Ak o] 259 KT AAQ WA

go] o]RolHSE &+ AUt

24
- =

(S}

rhu
¥g

E9]

H =RoAEs AFEE7W £ £3R 3 (normal distribution-based salient mixture model) 2] AF&-
off e thF3ith o] 232 Law 5 (2004) o] F AF A5 ¥ HEA4 5 #7453 &5 (unsupervis-
ed learning) oA #3 £ AdS S8 S QA ARSI At ey EFAA A npet 7‘01
23 Ao € 714 ZAE 7HAL Ytk &, BFY] AEE0] SHI Ao JS uf AR A £
Al FA7F dow, 7]&0] AHSH EM o2 e #R9 7|7 2L u] figAg o] 2 O]Toi
A A 93}—%3]"1: 7]0]1:]. B =7dAE o] BAIE 331 MEE ¢34 daESE Attt 2o
A5 A ARE AES T8l A o] 712 MR 482 Bt

FAEHERYPYL B =FoA 2G5 ZAE G opgst AL & £ Atk I F 3hve WEEo
2yo) tisi A vk AR 5 itk Aotk o}
o 22X 2YS A8 4 glvke A2 uj¢
A = Ad], FAEFRYP L T2 FTEE o3 T
AR E EtE AZ7HA] o] Fo] Aol u|af o] 22 dAddo] tha FH I3t o
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