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Abstract

The purpose of this study was to analyze “the natural groupings” of subjects in order to
classify highly similar somatotype for clothing construction. The sample for the study was
drawn randomly out of senior high school boys in Seoul wurban area. The sample size was
425 boys between age 16 and 18, Cluster analysis was more concerned with finding the
hierarchical structure of subjects by three dimensional distance of stature, bust girth and
sleeve length. The groups forming a partition can be subdivided into 5 and 6 sets by the
hierarchical tree of the given subjects. Ward's Minimum Variance Method was applied
after extraction of distance matrix by the Standardized Euclidean Distance. All of the
above data was analyzed by the computer installed at Korea Advanced Institute of Science
and Technology. The major findings,take for instance, of 16 age group can be summarized
as follows.

The results of cluster analysis of this study:

1. Cluster 1 (32 persons means 18,29% of the total) is characterized with smaller bust
girth than that of cluster 5, but stature and sleeve length of the cluster 1 are the largest
group.

2. Cluster 2 (18 persons means 10,29% of the total) is characterized with the group of the
smallest stature and sleeve length, but bust girth larger than that of cluster 3,

3. Cluster 3(35persons means 20% of the total) is classified with the smallest group of
all the stature, bust girth and sleeve length,

4, Cluster 4(60 persons means 34,29% of the total) is grouped with the same value of
sleeve length with the mean value of 16 age group, but the stature and bust girth is
smaller than the mean value of this age group.

5. Cluster 5(30 persons means 17.14% of the total) is characterized with smaller stature
than that of cluster 1, and with larger bust girth than that of cluster 1, but with the same
value of the sleeve length with the mean value of the 16 age group.



I. % By

TR RS I ABHREAY ABIES AR
o BT ERE EESY BEAYC] 1 HEA R
el A L Srsln, BRI 4o A oFEE
BRye = Ei=ol steh., KRS EERbd BEs =
KRS FEaEEST KBS g VEE A 2
of =eh, el W EP Wt AR IREHEAA
Bk g3, Hg & WAz @RS EHEs sl
% BBl T, o] AL Wk MK dolA M #
FEA 7] =ikl $3F FIE-T B #ER Slo b v
& Bgeel A EEEESH (cluster analysis) & ¥
o), A fiEe] PAY KK S, S84
£7%9 BRY ﬁ@t"] FRAAAE HE SHEA qoh
Zhe gy o el Fd Y Kf/he Aol 7 &
HE IL#stn BEMe n HEHH BENA A KE
{t(grouping), 4rM{t(classificaton) gro =4 g9
S8, FBR A+HE 2 2d J2:= FE EfE A
FEGSES ER BRY ER HEA —8)7t § 23
Lid2 R

I. #RF5E A &R

I. HEHR ¥ HRAE

* WREHY B A& TR BT BE 88 %
A& o= Random Sampling o] 3} JEsP o
o (& DS BExY £ AR A% ERSA
Foi e},

AB S E-S Martin o} ABBEIESH %S
= WRHEAL FHUER 50%EA S HERR 4RELER
288 S4IFH o2 g e},

BEAFEEE

&E D EBESTE
I i ] LR
164} £0. 54 175
174) £:0. 54 161
184) 0. 541 89
= ] 4254

FHEIEE
® 4% @ B.P 9]
(ORIES- @ ZFEe
® FA %l ® TEE
@ 3l o)
© AExol ® AFEel
@ Asel xol ® % Fol
® A7 @ 7
® 3= v ® o]l
@ A-Ev ® 777
® =T @ dgel 5
@ A&7 @ = =9
® FLEH (N.B) @ F =M
@ 7tEd @ &= &9
@ dvolEHl @ Hip # o]
@ 4F @ AF
@ oA ® Aol
@ & Ao ® BE2 A
@ v o] A FE4
@ ALE 2 gl
@ £5Ed @ A Aol
@ o= E @ FTEEA
@ 3= E @ wEE
® 73 @ 3
@ A o] Wl
@ AAF = A%
6 LEEER ® TH&
@ Slacks & & 334 o]
2. B @R

A BEEESTS AT BhE 16~18419 BAR
n=425%-% 2% Aty 2, 50/ FAPRA S 48
SMEEES BRo= HHsIY. & REBESHE
a7 st AT B (similarity) s JEREUHE
(dissimilarity)®®0¢] £EEE HiEsE Ao = B
9] #54 (concept of distance)-$ TASIS FLlES 71
2 EEeY £e %o HEL ¥ FELEE AZ
224 o fBHY H%E Folsl 9% Stan-
dardized Euclidean Distance®'19¢] £ 3}« Distance
Matrix & 39 31, Ward’'s minimum variance 5
$8:1719q)] k5)e] hierarchical cluster analysis & s}
Al 54 H o G LHEBESTL oS HER K
o Es g

Enclidean Distance



Vol .9, No. 3(1986)

dij= \/é (X~ Xn)?
BRI

— nk
Xij=231 Xijn/nk
J=1

Essk:;é :Z‘:; (Xijk_)zik)z
ESS:}_i; ESS,
& B3 Zhte BEAEHEMER (KAIST) 9 IBM3032
ol SAS | {ksl 4= o vl

0. W &R 4 #e

16,17, 18418 ¥ %M B84 LK BiffFe) X
ey 2 MEF HWEE EEL dold, Fo] HA
s Aol HEE K HELE HEL EEx
EFF JHEEEle &9l FHES EFEeld . BE

[y

3

2 @AM =Xayd BEME #4&(the concept of
three dimensional distance)el] {ksle, = Ward
9] Hierarchical treeo] 93le] 4H¥H= #HEIHS ®
@stgd el FlRA {2y 1) 1844 8944 ol g hie-
rarchical tree & e}l dendrogram®ide]c}, of
dendrogram o 4] Ri=uhel o] FELHIES Bubs-e
8%l FEL T e, 25 LTY #£% HEE B
metger, Klstd 58, 52 6/ £%EoE S
He A& ¢ 5 dedd, & Flfd 9 kXY hie-
rarchical tree ol {&3}e] 16,17,184]9 £7%9 BT
3] 5fEs} 6MEE HESA FHEAE (E 2D+ 164
k%9 #£% Bl =& Semipartial R-Squared Value
ol R? g2 Jeldizlelo), Semipartial R-Squared
Value & 74 #£% Bt Bl =& FHRY Bia
& JellE R % Bl =& REES B0 g
MR Jelilz v} 59 6/ £FEoE H4H
Aol 74%, 79%Y WHHAERESE £4 JeAn Y
B (E 3, (X 4,5, <E 7,8, <X 10,14 £

Py

—

+

,_.
© O oo U W o
+—+—+ +—+ v

11¢
12¢
13--
144
154
161
171
18+

number of cluster

214
22¢
231-
244
254

|

19+
20t

[

10 15 20 25 30 35 40

0 5

il

45 50 55 60 65 70 75 80 85 99

numbher of observation

{z¥ 1) hierarchical treee} 2§ dendrogram(184])



4 BELKESEOHE
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NUMBER OF | SEMIPARTIAL NUMBER OF | SEMIPARTIAL
CLUSTZR R-SQUARED | R'SQUARED ' CTGSTER R-SQUARED | R'SQUARED
25 0.002 0.94 i 12 0.007 0.87
24 0. 002 0.93 ! 11 0. 008 0.87
23 0.003 0.93 i 10 0.013 0.85
22 0.003 0.93 i 9 0.014 0. 84
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20 0. 004 0.92 7 0.017 0.81
19 0.005 0.92 6 0. 021 0,79
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17 0. 005 0.91 4 0.049 0.69
16 0.005 0.90 3 0. 070 0.62
15 0. 006 0. 89 2 0.149 0.47
14 0. 006 0.89 1 0.473 0.00
13 0. 007 0.88
(E 3 Faygy 712544
1641
N 1 mean l S.D. ‘ min max i?;l;l?)fegll;arian- C.vV ‘Skewness I Kurtosis i’Bimodality
X, 175/ 164.02 | 5.85 | 145.00 | 177.50 | 0.44 | 34.19] 3.57| —0.26 0.01 0.35
Xos 175, 81 89| 4.53| 71.50! 95.90| 0.34] 20.56| 5.54 0.01 —0.21 0.35
Xos 175 53.91| 2.37| 47.10| 59.40) 0.18| 5.62] 4.40 0.01 —0.32 0.37
174]

Variable | N | mean S.D min max ?(’)I;I?)feg_(- (\;arian- C.V ‘Skewness l Kurtosis :Bimodality
X, 161f 165.93 | 5.19 | 152.50 | 180.80 | 0.41 ] 26.98| 3.13 0.03 0.06|  0.32
Xss 161 84.39| 4.55| 75.40 ) 96.80 | 0.36] 20.67 | 5.39 0.40 | —0.19 0.41
X 161 54.51] 2.23| 49.00| 61.20) O0.18] 4.98| 4.09 0.05 0. 06 0.32
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Xos 80 54.38| 1.99| 50.20! 61.70| 0.21] 3.96| 3.66 0. 46 0.87 0.31
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T 4y 164 L&Y 54 HBEIA & BEY 3
' STD ER-
VARIA-| N VARIAN-
MEAN S.D MIN MAX [ROR OF c.V
BLE 175 l ‘ ‘ l EAN . CE
CLUSTER X, 32 | 171.66 2.55 | 166.70 li 177.50 ©  0.45 |  6.49 | 1.48
1 Xss 32 85, 69 3.12 8140 | 95.80 = 0.55 9.77 | 3.65
Xes 32 57.42 0. 90 56.00 | 59.40 | 0.16 0.80 | 1.57
CLUSTER X, 18 | 154.49 3.80 | 145.00 | 160.00 0.89 14.47 | 2.46
2 Xss 18 78.89 3.33 71.50 85. 40 0.79 11.10 | 4.22
X 18 50. 01 0.99 47.10 51.20 l 0.23 0.98 | 1.98
CLUSTER X, 35 | 159.81 3.01 | 153.40 | 165.60 0.50 9.08 | 1.89
3 Xas 35 76.30 2.97 72.20 79.40 0.38 515 | 2.97
X:s 35 52.38 1.61 49.90 54. 80 0.20 .35 | 2.21
CLUSTER X, 60 | 163.66 3.01 | 157.60 | 170.40 0.39 9.08 | 1.84
4 Xss 60 81.42 2.09 77.00 85.10 0.27 435 | 2.56
X 60 53.90 1.39 51.20 56. 60 0.18 1.93 | 2.58
CLUSTER X, 30 | 167.21 2.75 | 162.00 | 171.80 0.50 7.54 | 1.64
5 X5 30 87.10 1.95 82.90 91.00 0. 36 3.80 | 2.23
Xas 30 54.31 0.88 52.60 55. 90 0.16 0.77 | 1.62
(E 5 1641 k&K 674 £H%Ed- 9 2 #HEY 3
STD ER-
JARIA- 1% l MEAN] S.D \ MIN. ’ MAX. IROR CF [VARIANY ¢y
MEAN |
CLUSTER X, 32 | 171.66 2.55 | 166.70 | 177.50 0.45 6.49 | 1.48
1 Xos 32 85. 69 3.12 81,40 95.90 0.55 9.76 | 3.64
Xas 32 57.42 0.89 5. 600 59.40 0.15 0.80 | 1.56
CLUSTER X, 18 | 154.49 3.80 | 145.00 | 160.C0 0.89 17.47 | 2.46
2 Xzs 18 78.89 3.33 71.50 85. 40 0.78 11.09 | 4.22
Xas 18 50. 01 0.99 47.10 51.20 0.23 0.98 | 1.¢8
CLUSTER X, 35 | 159.80 3.01 | 153.40 | 165.60 0.50 9.07 | 1.88
3 Xos 35 76. 30 2.27 72.20 79. 40 0.28 5.14 2.97
Xzs 35 52.38 1.16 49.90 54. 80 0.19 4 | 22
CLUSTER X, 30 | 165.18 2.39 | 160.10 | 170.40 0.38 5.73 | 1.44
4 Xas 3 80.87 2.26 77.00 85.10 0. 36 511 | 2.79
Kss 39 54.72 0.93 52. 60 56. 60 0.14 0.86 | 1.70
CLUSTER X, ¢o | 167.22 2.75 | 162.00 | 171.80 0.50 7.54 | 1.64
5 Xas 30 §7.10 1.95 82.90 91. 00 0.35 3.79 | 2.24
Xss 30 54. 32 0.88 52. 60 55. 90 0.16 0.77 | 1.20
CLUSTER X, 21 | 160.83 1.72 | 157.60 \ 163.20 0.37 2.96 | 1.07
6 Xss 21 82,44 1.20 £0. 40 84,80 0.26 1.45 | 1.46
X 21 | '52.38 0.58 51.20 ’ 53.20 0.12 0.53 | 1.10
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E 7D 17ALKY 50 £EYA Y KFRY
- STD ER-
VARIA-l N N [V ARIAN-
BLE 161 MEAN S.D MIN MAX 11\24%% gp CR c.v
CLUSTER X 46 | 166.46 1.95 | 162.00 | 170.30 0.29 3.81 | 1.17
1 Xos | 46 82.98 2.30 77.70 87.60 0.34 5.29 | 2.77
Xos ! 46 54.93 0.95 52.40 56. 80 0.24 0.89 | 1.72
CLUSTER = X, | 43 | 168.27 3.24 | 160.70 | 175.00 0.49 10.47 | 1.92
2 U Xy 43 89.25 2.51 85.50 96. 80 0.38 6.31 | 2.81
t
P X 43 54.90 1.43 52.20 57. 40 0.22 2.04 | 2.60
CLUSTER X, 50 I 160. 30 3.06 | 152.50 | 165.20 0.43 9.3¢ | 1.91
3 Xzs 50 81.13 3.26 75. 40 89.10 0.46 10.62 | 4.02
Xes 50 52,23 1.44 49. 00 55. 20 0.20 2.08 | 2.76
CLUSTER X, 16 | 171.41 2.96 | 164.00 | 175.00 0.74 8.74 | 1.72
4 Xos 16 82.35 2.63 77.00 85. 40 0. 66 6.90 | 3.19
Xes 16 57. 60 0.83 56. 40 59. 40 0.21 0.60 | 1.44
CLUSTER X, 6 | 177.27 2.47 | 174.00 | 180.80 1.01 6.08 | 1.39
5 Xss 6 93. 00 2.59 90. 30 96. 50 1.06 6.71 | 2.79
Xss 6 59, 07 1.26 57.80 61.20 0.51 1.59 2.14
(= 8y 174 499 670 HEAH ] SWME 3t
STD ER- N
VARIA-| N MEAN | S.D. MIN. | MAX. | ROR OF [YARIANY ¢y
BLE 161 MEAN  [CE
CLUSTER X, 46 | 166.46 1.95 | 162.00 | 170,30 0.29 3.81 | 1.17
1 X 46 82.98 2.30 77.70 87.60 0.34 5.29 | 2.77
Xes 46 54,93 0. 94 52. 40 56. 80 0.14 0.80 | 1.72
CLUSTER X, 43 | 168.27 3.24 | 160.70 | 175.00 0.49 10.47 | 1.92
2 Xos 43 89.25 2.51 85. 50 96. 80 0.38 6.31 | 2.82
Xz 43 g 54,9 1.43 52.20 57. 40 0.22 2.04 | 2.80
CLUSTER X, 42 | 161.15 2.41 | 156.10 | 165.20 0.37 5.79 | 1.49
3 Xss 42 81.66 3,24 75. 40 89.10 0.50 10.53 | 3.97
| Xe 42 52. 69 1.05 50. 80 55. 20 0.16 1.10 | 1.99
CLUSTER X, 16 | 171.41 2.96 | 164.00 | 175.00 0.74 874 | 172
4 Xas 16 82.35 2.63 77.00 85. 40 0. 66 6.90 | 3.19
X5 16 57.59 0.83 56. 40 59. 40 0.21 0.€9 | 1.44
CLUSTER l! X, 8 | 155.81 2.02 | 152.50 | 158.10 0.71 4.07 | 1.29
5 | X 8 78.38 1.53 77.00 80. 80 0.54 2.33 | 1.9
[ Xss | 8 49. 86 0. 68 49. 00 50. 80 0.24 0.46 | 1.36
CLUSTER l X, 6 | 177.27 2.47 | 174.00 | 180.80 1.01 6.08 | 1.39
6 I Xos 6 93 2.59 90. 30 96. 50 1.06 6.71 | 2.79
} Xss 6 59, 07 1.26 57.80 61.20 0.51 1.59 | 2.14
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23 0. 004 0.94 10 0.017 0.83
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13 0. 009 0.87 i
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T 10) 184 L&S S7h KiEd«A e £8RY F
1D ER.
VARIAB-| N | Mpan | sD. | MIN | MAX |ROR OF | VARIA-| cv.
|LE 89 NCE
MEAN
CLUSTER | X, 17 | 160.14 | 148 | 157.20 | 162.00 | 0.3 | 218 | 0.92
1 Xss 17 | 8L67 | 203 | 77.20 | 8420 | 0.49 | 412 | 2.48
Xss 17 | 5253 | 110 | 5020 | 5350 | 027 | 122 | 21
CLUSTER X, 18 | 165.87 | 179 | 16250 | 169.50 | 0.42 | 320 | 1.08
2 Xas 18 | 8.63 | 1.88 | 8130 | 8830 | 0.44 | 3.55 | 2.20
Xes 18 | 5279 | 0.70 | 5L60 | 53.70 | 0.16 | 0.49 | 1.32
CLUSTER | X, 20 | 165.74 | 170 | 16160 | 167.90 | 0.2 | 2.9 | 1.03
3 L X 20 | 88.44 | 243 | 8460 | 9330 | 0.54 | 50 | 275
Xee 20 | 5.03 | 1.3 | 5290 | 57,60 | 0.20 | 1.83 | 2.46
CLUSTER | X, 18 | 16715 | s | 16210 | 17240 | 0.86 | 9.65 | 1.86
4 X 13 | 8L58 | 212 | 76.00 | 8410 | 0.59 | 448 | 2.60
Xy 13 | 5539 | 119 | 53.90 | 5770 | 0.33 | L4 | 215
CLUSTER | X, 21 | 17164 | 284 | 165.9 | 17720 | 062 | 8.05 | 1.65
5 Xae 21 | 90.20 | 4.06 | 849 | 920 | 08 | 1651 | 450
Xss 21 | 56.26 | 156 | 5450 | 6L70 | 0.34 | 244 | 2.78
(E 11> 184 E&S 6/ LED S AR
STD BK-
VARIAB-| N VARIA-
VA s | MBAN| SD. | MIN. | MAX. [ROR OF | \og| CV.
CLUSTER | X, 17 | 160.14 | 148 | 157.20 | 16200 | 0.3 | 218 | 0.92
1 Xas 17 | sLe7 | 203 | 77.20 | 8420 | 0.49 | 412 | 2.48
Xz 17 | 5223 | 110 | 50.20 | 5350 | 0.27 | L2z | 2.12
CLUSTER | X, 18 | 165.87 [ 179 | 162.50 | 169.50 | 0.42 | 3.20 | 1L.08
2 Xus 18 | 85.63 | 1.88 | 81.30 | 88.30 | 0.44 | 3.55 | 2.20
Xas 18 | 5279 | 0.70 | 5L60 | 5370 | 0.16 | 0.49 | 1.33
CLUSTER | X, 20 | 165.74 | 170 | 1160 | 16790 | 038 | 290 | 103
3 Xes 20 | ss.44 | 243 | 8460 | 93.30 | 054 | 590 | 2.75
Xas 20 | 55.03 | 13 | 5290 | 57.60 | 0.30 | 1.83 | 2.46
CLUSTER | X, 13 | 16715 | 312 | 16210 | 17240 | 086 | 9.5 | 1.86
4 Xes 13 | sLss | 212 | 76.00 | 8410 | 0.59 | 4.48 | 2.60
Xus 13 | 5539 | 119 | 53.90 | 57.70 | 0.3 | 142 | 2.15
CLUSTER X, 10 | 17090 | 149 | 160.60 | 174.50 | 0.47 | 222 | 0.7
5 Xs 10 | 8676 | 1.39 | 8450 | 8.10 | 0.44 | 162 | 1.60
Xus 10 | 5571 | 098 | 5450 | 57.50 | 0.31 | 0.9 | l.27
CLUSTER X, 1 | 1wLa | s7a | w590 | 1720 | 113 | 1397 | 2.8
6 Xus 11 | 9349 | =275 | 9070 | .20 | 08 | 755 | 2.9
Xes 11 | s6.75 | 1.8 | 6.70 | 6L70 | 0.56 | 3.45 | 3.27
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