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B 3.1 2ors 2440

[¥h AL & 8007} reverse-arcing 20%}]

3 1 A 343 A B C| D
1| 26.0% | [0.285<X1<0.75812][-0.00401<X2<0.25208][C1=1] 27 |57 ] o o
2 | 14.8% | [X1>0.74597)N(-0.00401 <X2<0.25208]N[C2=2|N[C1=2] ol o of 59
3, 13.0% | [-0.00037<X1<0.25145]N[X2>0.49956]n[C2=1] 27| o 25| o
4 7.8% | [0.49593<X1<0.72041)N[X23>0.80862)"[C2=2] o131| aof o
5 7.3% [0.50676 <X 1<0.72041)N[0.33470<X2<0.49956]N[C1=2] 0 0 29 4
6| 3.5% | [0.17848<X1<0.21006)N[X2>0.49956)N[C2=1] 51 ol of o
7| 3.5% | [0.25145<X1<0.72041][0.51803<X2<0.56412]n[C2=2] ol o] of 14
8 | 3.3% | [0.56412<X2<0.715)[0.25145<X1<0.39851]N[C1=2]n[C2=2] o| of ol 13
9 | 3.0% | [0.25208<X2<0.33470]N[0.50676<X1<0.72041]N[C1=2] ol ofl12| o
10 | 3.0% | [0.46002<X1<0.72041]N[0.75818<X2<0.80862J[C2=2)n[C1=1] | o | 12| 0| o

[} A A} E 160070 reverse-arcing 203]]

=3 { #4v A5 A B C| D
1| 15.3% | [0.27970<X1<0.50387}N[-0.00021 <X2<0.25038)N[C2=2JN[C1=1] | ©0 | 61 | 0 | 0
2 | 14.8% | [X1>0.75248)N[-0.00021 < X2<0.25038)N[C2=2][C1=2] o of o so
3 | 11.8% | [0.48583<X1<0.75432]N[-0.00021<X2<0.25038)N[C2=1])n[C1=1] | 47 | o | o | o
4| 10.8% | [0.50275<X1<0.72024>]n[X2>0.75343]"[C2=2]N[C1=1] oflas| of o
5 | 10.3% | [0.515<X2<0.75059)M[0.25942<X1<0.495)N[C1=2]N[C2=2] o| of ol a
6 | 6.8% | [0.25038<X2<0.43926]N[0.51962<X1<0.72024jn[C1=2J"[C2=1] | o | 0| 27| o
7 6.8% [0‘545<X2<0.81331]ﬂ[0.08751<X1<0.72024]n[02=1] 4 0 23 0
8| 5.5% | [0.18177<X1<0.26930]M{0.43926<X2<0.75059)N[C2=1)n[C1=2] | o | o] 22| o
9| 3.8% | [0.00943<X1<0.05120]N[X2:0.43926]N[C2=1] 1| ol 4| o
10 | 3.5% | [X2>0.81331]n{0.08751<X1<0.18177>]A[Cl=1]]N[C2=1] M| o} o o

TAARQL AR AAAYHS v 2o 27 3.19) 3 AB,C,D 2ol 28 3.29
2ol YA d 40070 E AT ZF Fhell A3 C1, C28 19 339 7&oz
-“f’-oq stk 2= WA REE 80071 R 16007 A A ST reverse-arcing 203 A Al S}

on 1 4% %319 APRE Ak

a}]ﬁx]-g 800702 A% 1 3.18] F3Z ABY 3tk AC7F FEH A g2 Aoz
Ebirh B af 212 1600709 73—?“’“ 2% 34904 &Rl vie} o] 18 3.1 et
o] CAE A3t i F2e A FHaA FEfi ok CA 8L F3 9,100 4
Hop ze 2PN 271 2 g ok

Ao
o3 Zol B AL EnYFS THY ARIN 2B AHE 42T 4 gL 8

o

3.2. Iris A2 24

A48 218 B9 o) 2 R.A. Fisher?) Iris A8 5 A3} Th o] Abg = 2 E(iris) 9] Al
¥ %< Setosa(ST), Versicolor(VC), Virginica(VG)2] z+2z} 5071 4ol th3ll Sepal length(st),
Sepal.width(sw), Petal.length(pl), Petal.width(pw)}E &R 3 FAXNZE FAF A Yct BA
= A sto] ¥l AR = 300702} 600708 4 QAT B AT & 3.29) o] FAE
gA #3E BT 5 YA Hrh
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£ 3.2 Iris zkz ol 3 £ F 5
(vl 28 3007] reverse-arcing 2031}
3 | F4 33 ST | VC | VG
1 33.3% | [4.2804<sl<6.1499]N[sw>2.1998]N[pw<0.5149] 50 0 0
2 6.0% | [s1>4.2804]N[2.1998<sw<2.8117]N[pl>1.9505]M[0.9940< pw<1.15) 0 9 0
3 2.7% | [s1>4.2804)N[2.1998<sw<2.8117]N[pl>1.9505]M[1.15 < pw < 1.2960} 0 4 0
4 2.7% | [s1>4.2804)N[2.4269<sw<3.8013]N{pw>1.2960)N[3.9768 <pl<4.15] 0 4 0
5 50.0% | [s1>4.2804}N[2.4269<sw<3.8013]N(p!>4.15]N[pw>1.2960] o 26| 49
Ml A2t & 60070 reverse-arcing 203]]

23 | #2434 AR ST | VC [ VG
1 2.7% [4.7514<s1<6.2987]M[1.9887 <sw<2.29803>]N[0.9829 <pw<1.5168] 0 3 1
2 22.0% | [s1>4.3829]N[sw>2.2980]N[pl<2.0595])N[pw<0.2170} 33 0 0
3 9.3% | [4.3829<s1<5.9043]N{sw>2.2980]M[pl<3.8964]N[0.2170<pw<0.4014] 14 0 0
4 4.0% | [s1>4.3829]M[2.2980<sw <2.6002]N[2.7748<pl <3.8964]N[0.4014<pw<1.1964] 0 6 0
5 4.0% | [4.3829<sl<5.5744]M[2.2980<sw<3.1959]M [3.8964<pl<4.6276]N[pw>1.1894] 0 5 1
6 34.7% | [5.5744<s1<6.9061]N[sw>2.2980}N[3.8964 <pl<5.4120}N{pw>1.1894] 0| 32| 20
7 2.7% | [5.5744< s1<6.3905)N[sw>2.29803)N{5.4120< pl<6.03231)N[pw>1.3733] 0 0 4
8 12.0% | [s1>6.3905)N[sw>2.2980N sw<3.25]N[pl>5.4120]N[pw>1.7] 0 0 18
9 3.3% [3.25<sw<3.8220]N[s1>6.3905]N[p!>5.4120]N[pw>1.7 ] 0 0 5
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E 3.3: Iris X891 43 k-means 4 Z 3}

k=2 | TA1 | 42 A
Setosa 50 0 50
Versicolor 3 47 50
Virginica 0 50 50
A 50 97 150

k=3 | 231 | 232 | 243 Al
Setosa 0 50 0 50
Versicolor 2 0 48 50
Virginica 36 0 14 50
A 38 50 62 150

k=5 | 241 | &2 | 243 | T34 | ¥%5 7
Setosa 0 0 0 28 22 50
Versicolor 23 27 0 0 0 0
Virginica 22 1 27 0 0 50
A 45 28 27 28 22 150

vl B ALE 30070 & AF& S B ¥ Setosa A& st
Aa(sl, swet pl)e} B 7 A8k GAAH TR o) A
Versicola 137§ A2 o] ZojAttn & &+ Yok 3-59
2l o1} VirginicaZ} 4971 2 2 ] 7HA) AA 2 65%E xR 8F31 Yot k-means T4 2 A9
A7 & 3.33 v 2 & ul, Versicolor®} Virginaca7} S 43t Z3 ol A Yol F win} o
’é‘%‘é 2 PEs ZRAE AT gl YAS5S LT Uk v AR 7} 6007H
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?5]"44 2oz B+ UL Aotk £A-7,8, 9% 2t A 29 nHFE A3
79 (5.5744<51<6.3905)N(2.2080<sw<3.8220)"(5.4120<pl<6.0323)N(1.3733<pw) &) 27
oz HF Y 27712 Virginica®to 2 FAHT 9714 £3-7,8,9+ k=54 u] k-meansZ
I (FE33%F=x) 2A-37 2 FAMAZE vl Ao 2(85%)/de] 5 LE M) vrEb:
ot

TAE ol F AL +H-29} 32 371
o] SARI B £ gonE 1379
A% 26719 VersicolorE& £&3t 1
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interbox dissimilarity &} 22 v]-RFAMY S ol 88 FAT FHE F7F A7 94X 7 Ak
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Tree Based Cluster Analysis Using Reference Data*

Dae Woo Choi ) Ja Yong Koo ? Yong Seok Choi %

ABSTRACT

The clustering method suggested in this paper produces clusters based on the “rules of
variables” by merging the “training” and the identically structured reference data and
then by filtering it to obtain the clusters of the “training data” through the use of the
“tree classification model”. The reference dataset is generated by spatially contrasting
it to the “training data” through the “reverse arcing” algorithm to effectively identify
the clusters. The strength of this method is that it can be applied even to the mixture of
continuous and discrete types of “training data” and the performance of this algorithm
is illustrated by applying it to the simulated data as well as to the actual data.
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