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JEFAANM Y A3 FW ATE 22 (pattern)= Ws W 7]x7}F
He AR JAAAZOR I AFo Ay 4 7|e s WA
AEs AR JF AFEES Y2 QA "WE JE JHS o=
(o] <% 2007), Hg-do]l< (foundation), "F~EE= (master block),

LA
o

=

o]7 ¥l (Basic pattern)o|&tn % F-Erh(o]A ], 2013). o]A+Z <l
AP FroAY 2 @ AA ASYHY Aol
ojust tjARRloly oFol FRAE HA & TAANA F Qe
of gtt}(Z<=3], Aulo}, 2002).

4H2 F9e wgt o] AEAY (waist sloper), E24HU3 (torso
sloper), 2" d (sleeve sloper), 2AEHLE (skirt sloper), H}A L
(slack sloper) s oZ wFHHH, ©] F do|AEAYPY EZALAYPLS
AREA gl ajEtth 1A FE Ul AdbA] A=t ARE sk €F
o At AdE, folAELAY, vt A(bodice) 2 =™, dF 2 Aol
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A 12 F7] dobe] AY B R

1. A7AE

2 AT AR5 24 Size Korea(2011) 9 33 54 #oist 7t
Al 7] dab obe 6129 F 33 A 54

=y

[N
—

o o,

il o135k 5887 AFSHA AFARE ARSI o] A

] o z%stw A4S ez 201149 6€ 219~2011
114 184l 4% Ao (VlexE4d, 2011).

Size Korea(2011)9] #E+* 6129 o= 201099 A4 44
ARIE Hleke] A2 3]0 %

32 1A =7 ﬂLﬁ-mﬁE.%ﬂ%X~Z&ﬂ ‘lﬂnmﬂaé
Adsl SAACRE fFArE 4 AAE

g AlEAe] AU ExEL

= Al
S|

A]

AFA= Size Korea?l S9AR Zi’ﬂ 73@% T AR ES 99
FAE FolFdH(9), HolFgH(12), EdIEH(R), YnldFE(8), 7
G5 (6)9 43355 ABATE FuE AAsidlon, 24w A XA
e X VIEFEH®), ATA7F Design XZEIHE ARESH]
3akd @AM A S FA(6), £401(6) & Aol &E&353
®3-12 & A7didAr 5889 el AGH 7] gRtel wE BEEE

Uebd Flojth EellA yERd wiel Zo]l T 13A= 4 diid AL
25 (4.3%)°2 W% HJow W 1047F 112(19%) & 7F¢ B
XS YERYE 71EE AHRE 140~149.9cm el Sl
ke olgo] 18249, 130~139.9cm3tel] adE = 91do] 167H o=

A AR 7] ARrel wmE doe %3-28F #ow, KSitAlA
AN A9 717 94!%015 53 A AU
SA4FES F 63509 E3-2, ¥3-3 9 2k
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E 3-1 d7dEAe A%, 7] 2=
(N=588)
bk A
a9 (em) | A 84 9A 104 | 114 | 124 | 134 (%)
19
110 ~119.9 17 2
(3.2)
103
120 ~129.9 37 48 16 2 :
(17.5)
167
130 ~139.9 8 54 48 42 13 2
(28.4)
7
182
140~149.9 5 20 61 64 30 2
(31.0)
85
150~159.9 6 30 38 11 ;
(14.5)
32
160~169.9 1 2 17 12 -
(5.4)
SHA| 62 109 84 112 109 87 25 588
(%) (10.5) | (185) | (14.3) | (19.0) | (185) | (14.8) | 4.3) | (100)
% 3-2 ATTEAL 7] T7 A9 A B =
7] %t A ¢ o8 Ao =25 H
1153+ 7] 110 ~ 119.9cm A}o] 115%
1253 7] 120 ~ 129.9cm A}o] 125%
1353+ 7] 130 ~ 139.9cm A}o] 135%
1457-3¢ 7] 140 ~ 149.9cm A}o] 145%
155%F 7] 150 ~ 159.9cm A}o] 155%
1657-7F 7] 160 ~ 169.9cm A}o] 1655
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A 3”2 7] ot 4 49 A
1. 4 943 Mg A7 2%

0% > 100%-:120%
105 3l stk 7]
110~119.9cm oFFo] 5O =E wj-¢- A&For, 1005 i st 7]
100~109.9cm obg2 EASHA Epo2=Z 7] 120~129.9cmel 3%
st oles 4 43 /IS St o MAskGit

wela B FolE gEAFor BREH olE F 7] 120~129.9
cmoll g 12577 ol

AATE Faste] 7S] &89 e 3% oksE 4 d49=
AAs. 3% BEF F23 A dFelglon 7 ¥ <FE1>
AAeeh 7t 99 LR, EdEd, 2S5 52001 98
olw z}z} P1, P2, P3o® Hy3l3itt
AdE 3F AdYY AxAe Hwste] A=A Few dhe
SAFS FE ARA s sl £ A9 seA BUME
Ploto] AT de] BEAFE ARESol 3T ARl wet HEE
Arstion, 7hasd el slgEel7t BaAlrel ST obs ] 4=
AAstgink. 938> Yuka CAD systems ARS8t AEEHG o,
Are 982 «dxfydz AZse] CLO 3D ZzIgeld A%<
He 5, AR oks e A9 d¥s M FHYEsinh

H7kel ARttt 7

5¢lo] Hristgiow 58 HAE HEo gt Hrlet=E St
FB7MEES 7144 oA, AR A, 2dd dEe Adae s
T AAAD o grEAE Brbetr] fls 27 EEeE 4 HA
om FE2>e] AAEATE B A= SPSS 21.05 AREsho] 14
Hom 7leEA, FAEA, 9AHAE (Duncan—test) & &-83F3ith

11 O 1] 3
23 -"'-\._g '|.'1_.|i L
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HE A ARA AE Slste] 5% &
1~32F 5 A9 AFPF7HE flstel CLO 3D =& AME&F
A7t el @B 7hE AAsk

ATz Aadd T ZheEdEel slEledvt FuAael AR
ol FAS HAEH O, Yuka CAD systemol|A] AT+L3H S A =3
5 xdxf }LE ARG skt A5A= CLO 3DZE e AREsho
dge AT Gl TRl §, AW, 59, $He] AR 298k
B7PAEA O AAEAL 53 HAE HER FrletEE skl

B7he o d3bwcts AEd dE7F 5%l g8t X H o
SPSS 21.0& AHg-sted 7IeSA das 24530
B ES 52 StaA 9 AR 9 BUME A% 6459,
dEgFE= AT F7HeF 200 R F 8452 ARl on 747}
FF3>, <FF40 AASAT. ZIeAde HA, sterlel ddE
e A s HAerh 25 A9 SteAE dried, 13-
i ZEH T, 23S IEA I, 33 TREow | 433

g 58S wig aEd 2 AlA Hddh

AR AFHFH BrrE fske] SHARE 4 F
sto]  AAeFR oM, 3k TPEERele] ARGE Aol SAS AA
AP FE AREEHE WEHY 540 & R
_CLO_V12o.® 2333t}

HFATLE FF% 4= Body Section Analyzer X = 7130]
AREE QT A A= obE 9] viY A Y #os A4S F5
teEdaeeda JdAGEy ZFodds FEEGlew ZRIaHE

2w 4 M "dHe] FaAgE
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QT obyd BAZO 3R KSHASE Fuz s JE
ZFEo® ke # Abol= AACl %H oy WAE w=HsluAt
stglom, 7] Weel wE Agosl T Apo|=i= ®3-20] AAF

= A FE A9 Fol ofyn, gAkete BA=T}
of z#old AjAfo]Zoll A A L] vt
meld B e v MS?ﬂ obz 2] 9EAte]=Ql 12558 V|F
3 7]FEAMOl A E 11563, 1353, 1453, 155302 Z7sH7]
%@:BMW§1ﬂ§7W%hU}}MW
A H%]ouiﬂﬂ@$>]40ﬂ‘E%E%'mﬁgi 3t
A EALE FuE st 7 HIEE AR A= Aol
%ﬂﬂm@ﬂixﬂl%7%L-ﬁ%ﬁﬂztﬂﬂﬂw¢7
g sk J%H@ 4Eﬂ ﬁ%ﬂ‘§ H| ﬂ ow,
A

71 BREAM &gt gl dEeld Hx, REAY obsd
4

SR, ed 4ge HEs FEsto] Eeld AxE A2A
slom T 22k Aol wg e Feke] LEold HAE AT E ik
Add ey Waks kEEde AS 7 Alelzel ek
EEAPolEe HEol2 wdsRow  ortEun, =ZuEe,
Aol = Apol=E EFAFoks e Fuabeler Rl R oo mE
NS Bastel F2H g AT AP

‘ =

U oksiE A divksrh dleld  ASA
Yuka CAD A28l ~Z3 w2 A3tk (atzlo], 2005). 2
AToAE aHolYA AZ S ARESkE, HfAe] fAE
AgATe] Hud JxE Faste] Haxse o AE AREstaAt
skelch. 2deld Al AuAde] wiEEs AR adoldAl T2



FEor AYsd viEEd, HYEd, sHdol, oAUv @
19 = vitetar, o8 9= ' e v&S ftbste] A &3kt
19 Axte] HrkE 9t CLO 3D RIS AFE3H
7 #ZelH v AsE k. AT A= Yuka cad systems AF8-31o]
HE MEdE A A3 adeds A S Fobksta i
H2LE
THE AAst 57HA] Afol= Fro® AN Foxdxf
Az Agedch Al Y= AYATE Faste] A7 skt
VA fletel 7+ 3k ot & UheEdst st
Fom, CLO 3D Z 2 1%ofA
Fdes =48 74 7199
o= T S S ) =l i A

E FE3 AR 64320
TR AN A R 4%
% Qbpste ATH HAET) 590 59 A
A BAGGor SPSS 2108 AMgdel J&EA ARs
F5o PAARE P4t 2
A e agA g, 28 ol
oty 3he Cmgeldt | 4qe gy | 5Re Wg 19d =
A

32 TPE o] ALEE Ao BEALS AA oA A F2
AAgEE HEdy EA4o] {4 R_Cotton_Cloth.CLO_V1S 2
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A4 AT 23

A 1R P77 ot AF 3 AF £4

F4-12 FolFuol et AAm Fol o7k YA BARA,
G HAEES AASE dyloln] BE gEoi p<001 FFolA /23
Aol7k Q= Aow yeht, Aol St mel =oldEo] e
SRS ¢ 5 AN
E 4-1 Ho|F8E9] d7d SHA v
I =7 7A 84 94 1041 11A 124 134 F-value
M | 123.98 | 130.35 | 135.18 | 141.70 | 146.37 | 153.29 | 159.59 957 09
7 SD 5.33 5.45 5.72 6.34 5.84 7.41 7.14 **‘*
A B C D E F G
M | 101.18 | 107.55 | 111.79 | 118.03 | 122.21 | 128.73 | 134.59 06597
EHEol | SD 5.27 4.97 5.15 5.85 5.34 6.78 6.14 H’*
A B C D E F G
M 96.10 | 102.25 | 106.49 | 112.42 | 116.45 | 122.44 | 127.35
A7} _ 253.03
SD 5.04 4.86 5.12 5.84 5.10 6.49 5.99
=9] sk
A B C D E F G
M 89.13 | 94.76 | 98.85 | 104.24 | 108.06 | 113.65 | 118.26
A== _ 265.60
SD 4.78 4.36 4.67 5.18 4.69 5.88 5.71
=9] sk
A B C D E F G
M 87.01 | 92.17 | 96.11 | 101.11 | 104.61 | 109.71 | 114.34
A7} — 249.52
. SD 4,38 4.19 4.61 4.91 4.56 5.71 5.48
»ﬁo] k%%
A B C D E F G
M 74.04 | 7896 | 8222 | 87.52 | 90.87 | 95.44 | 100.01
o 281.83
g xo] | SD 4.11 3.84 4.08 4.67 4.00 4.76 4.73 o
A B C D E F G
M 70.91 | 76.07 | 79.34 | 82.36 | 84.96 | 90.23 | 93.66 L3535
Hj 350] D 5.15 5.15 4.59 4.49 5.21 6.53 6.02 M*
A B C D E F G
M 60.83 | 64.91 | 68.20 | 72.22 | 74.77 | 78.36 | 81.91
ool 260.03
SD 3.76 3.23 3.62 3.73 3.42 4.01 3.90
:_%01 ok
A B C D E F G

*p<0.05, **p<0.01, ***p<0.001
AU AEAD I A7) = w2 2 UEE A} 2 EA] (AKBLKCLKDLELFLG)

I .
27 -"x_i'l"'ll



7h dEmA Q] AFHE] 719 Hits A EE 74 123.98cm, 84
130.35cm, 941 135.18cm, 1041 141.70, 114 146.38cm, 124
153.29cm, 134 159.60cm o 2 et <13 7F =718k A% 7~8
MZF 6.37cm, 8~94] 4.83cm, 9~10A4] 6.52cm, 10~114] 4.67cm,
11~124 6.91cm, 12~13A417F 6.30cm® 11~124] Alo] oA 7}4 &
s ®Below, 9~10A, 7~8A41 Afeolo] Aol 1 HE uwpgirh
Aoz 8~9A4, 10~114 Aol F7kgo] Ao Aol thi
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2 F7hshs dng wadh
AT Afolrk sl

FelM p<o0l

9, ddolEd FE 74, 8~94l, 10~114], 12~13A
FoR Fol 183 %ﬂf& x}o et om A7tEEE, §E
H A vupRMRZ 7Al, 8~9A4E
ol et AAANE 10~124] Aloled = #93 Aol &

1

o If
N
N
o)
ik
i
=)
1o

Al =gl JHEEYE, sEEwE, d9olEHs
& =99 H4$ 7~84 5.41cm, 8~9A
0.20cm, 9~1041 5.93cm, 10~1141 2.20cm, 11~124] 3.52cm,
12~13A4 0.57cmelgltt. dg=dle AF 7~84 Alele] 4.85cm,
8~94] —1.07cm, 9~1041 5.36cm, 10~1141 1.27cm, 11~124]
2.50cm, 12~134 —0.26cm = YElgow, oJfolEwEs 7~84
Alole] 4.97cm, 8~94 0.48cm, 9~104] 6.37cm, 10~114] 2.40cm,
11~124 3.80cm, 12~134] 2.31cm% 7}o}°ﬂu}
Al B B 9~104] AtelellA 71 & S7tds Bded, T HAE
T T7MEFS HQl Yol 7k 7~84 AMO*E} ZE=ds JrEEd,
s s 59 8 IdEE AdAFoR 9~104A M &
S HOAR, EEde HUEd Ae dFEol e =d
g0 AHE A A vlu e vlete] S AEFES BT
Of4-2v A"E WolAFTE dERd Zld 12419 WHolAlF gho]
- A yeRt o] A7]e] EdlgEe Aol yehtbEA FAld
2 Rom 10~124 Apelell= AAA o=
FS HAY. T 9Alet 1349 A
MAx7E ohE Al nlste] #ZA vkt el Ay 7
22 gEe Eugdelow, dYEds wEse sEd, e
g5 AAxrE dAA ez 7pg AA vER A A e FeEGT
ERESI A ARIA7E F R e ® gkol H Q)

=
r-
Rl
2t
a0
)
2
ks
ftlo
0,
oy ¥
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E 4-2 U359 d%E SHA B

(&F9]:cm)
T | 7A 8A 9A 104 114 124 134 F-value
M | 27.71 | 28.77 | 29.37 | 30.69 | 31.06 | 32.21 | 32.56 96,60
& SD 2.15 2.80 2.18 3.08 2.77 3.30 2.37 ***
A B B C C D D
M |30.88 | 32.81 | 32.80 | 34.25 | 34.98 | 36.96 | 38.17 =190
Lmse | SD 1.91 2.47 2.30 2.67 2.52 3.29 2.58 ***
A B B C C D E
M |66.44 | 71.86 | 72.06 | 77.99 | 80.19 | 83.71 | 84.28 18,96
V559 | SD 5.50 7.69 6.88 8.28 8.18 9.36 6.78 ***
A B B C C D D
M |64.47 | 69.62 | 69.36 | 74.79 | 76.64 | 79.68 | 79.52 99 59
A7lEEd | SD 5.67 8.44 7.04 9.20 9.22 10.41 7.18 ***
A B B C CD D D
M |57.87 | 62.72 | 61.66 | 67.02 | 68.29 | 70.79 | 70.53 90,16
3e=d | SD 6.32 8.74 6.78 9.31 10.31 | 11.01 7.38 ***
A B B C CD D D
M |59.26 | 64.50 | 63.75 | 70.50 | 72.48 | 74.52 | 75.72 29,00
Hl =2 SD 6.60 8.67 7.33 9.47 9.77 10.72 8.39 ***
A B B C CD D D
M |66.19 | 71.16 | 71.65 | 78.01 | 80.41 | 84.21 | 86.52
ool 71.23
_ SD 5.15 6.88 5.56 7.70 7.78 8.21 5.39
E‘jfﬂ koskok
A B B C C D D
#p<0.05, **p<0.01, ***p<0.001
A AEA 527 = G- 2T E A} 2 % A] (AKBLCLD)
18.00%
——3£7|
16.00%
14.00% ETE"EI%E'
12.00% TtEEY
10.00% Hitg s
8.00%
= =S|
6.00%
——Hi s
4.00%
2.00% —Hi5s=d2Ed
0.00% —2lgol=d

7H| 84 9 M| 10M)| 114 124 13 4|
a9 4-2 E9¥5Y d4%E HolAF

30 . H "i 1” 'cil]r 1



1.3. Ao|FE2 Azt

¥4-35 HolgdEo] tfste] dAFWH=R  Fo3t  zo]rl YEA
FAE Y AAHAEES A Ao BE FEoA p<001 FF
o] §9J3% x}o)7} et

B #gdo] & dFAddols 7~84 0.81cm, 8~94
0.75cm, 9~1041 0.73cm, 10~114 0.65cm, 11~124 1.29cm,
12~13A4  Atolell  0.68cm  S7tsklon, Sdol= 7~84] Alold]
1.7cm, 8~94] 0.85cm, 9~104] 1.11cm, 10~11A4] 0.98cm, 11~12 Al
2.14cm, 12~13A4 Alolef 1.5cm F7Fete] F+ &5 EF 11~12A4)9]
7V A Srksta AT S FAHolE Al
~2.92cm AAsta dedH, 7P AdFFo] &
npX7EA 2 11~12A4] Alo]dt). dRtd o=
AGoll wet Folsk JAAE UER X &A1 Aol o]FoRs &
NATE ol FHoIg wF FAHO

e F5T F YA g 4F
zko] 7 vERA] k= A e AlSlsta

oA dol, o7 7EArelHo], T 6‘?4_0, dEol fdol= 8~94
Abolell A e et AdAtE YEh Al fskew, A" HH3 Aol Hol,
Y Aloldol, G4 o], HRAEX] Zoj= 10~114] AlofefA

1o

e =)
Fe1% PRl el ghaivt.

Ty 21
12.00% ——OI7HEO]
—a— 0| T} 7H= AFO| 20|

10.00% HEZHHEEA0|Z0

8.00% —

6.00% ——HELERF L0l
——se33xZo|
4.00%
o\‘_—/\o/—“\‘ 80
2.00% —HiET+ESZ0l

0.00%
74 3 M 94 104] 114 124 134

I¥ 4-3 Ao|F5E2] dFE WolAs

31 , ﬂ 5 ]| cﬂr T



® 4-3 4o|F59

dE SAA v

(2] cm)

T =7 7A 84 94 104 114 124 134 F—value
M 9.91 | 10.39 | 10.70 | 11.36 | 11.72 | 12.55 | 13.36

97.27

o7 Ao] SD 0.79 0.82 0.89 0.85 1.00 1.11 1.09 .
A B B C D E F
M | 30.81 | 32.38 | 32.61 | 34.51 | 35.49 | 37.74 | 39.78

oM 742 - - 108.10
SD 1.87 1.89 2.04 2.30 2.36 2.94 2.11

Aol o] o
A B B C D E F

ATy M | 2542 | 27.27 | 2757 | 29.24 | 30.00 | 31.62 | 32.70 6.0

A8 SD 1.94 2.72 2.43 2.60 2.84 2.89 2.14 ***
Atoldo A B B C C D E

AT M | 27.89 | 290.78 | 29.92 | 31.25 | 31.72 | 33.44 | 34.33 1739

dANA SD 2.17 2.09 2.20 2.70 2.44 3.01 2.23 *Q
Aol 4 o] A B B C C D E

M | 25.31 | 26.12 | 26.87 | 27.60 | 28.24 | 29.53 | 30.21 .

otz Zo] | SD 1.50 1.98 1.89 1.85 2.03 2.03 2.18 *Q
A B C D D E F
M | 28.88 | 30.21 | 30.69 | 32.34 | 33.33 | 34.60 | 35.54

Hj 3= 61.22
SD 1.97 2.60 2.00 2.52 2.63 2.59 2.54

QZ o] o
A B B C D E F
M 16.94 | 18.12 | 18.47 | 19.97 | 20.54 | 21.80 | 22.50

2dARx] = 6916
SD 1.57 1.91 1.71 1.94 1.93 2.29 1.95

Qo] seokok
A B B C C D E

M | 27.78 | 29.47 | 30.33 | 31.44 | 32.42 | 34.56 | 36.06 100,91

S4o] SD 1.75 1.69 1.74 2.03 2.20 2.79 2.24 '

skokosk
A B C D E F G
M | 31.35 | 33.56 | 34.13 | 36.17 | 37.51 | 39.63 | 41.38

S ECEE 113.40
SD 2.27 2.35 1.87 2.50 2.67 3.28 2.52

540l ok
A B B C D E F
M | 40.37 | 42.66 | 43.61 | 45.82 | 47.46 | 50.38 | 52.67

HElz 158.61
SD 1.26 1.24 1.25 1.71 1.49 1.67 1.52

719] sk
A B C D E F G
M 13.79 | 14.60 | 14.61 | 16.03 | 16.92 | 17.86 | 18.95

Jo) 88.98
SD 1.31 1.27 1.31 1.82 1.61 1.76 1.58

A 7o) o
A B B C D E F

*p<0.05, **p<0.01, ***p<0.001

AU AEARF A A=A DL ZHEEAZ R

Al (A<BLC<D<E<F<G)

A% 1 Zre AnE ojslol, o 7% Abole], kAol
sHdol, = gAY A 11~1244 7 AA AR Fed
AcaeLAgaseldel, MEse 54019 A 7~84 Aol
A A Fhseth Ed MESE dEddel, %9 2 o),
Yol ddol= 9~10A°M 71 & 8= vkt
32 A 2t} &+



194-32 A”E WolAleE yEd “dtﬂ, =ol, =d <5
o

1
dase AL nsld. BE 44700 @m A A2 A

Ged gEolglon, ggeladel, BARBRAY), ASIAFRA
Apoldol= 44 QIR ZA LhebeE 5ol gltt,

1.4. UH], $AFES) 255

EA—d UEl, FAGS el AR Fo o7t YeA
SR QAHAES AN AsEA mE GRAA poo0leE

frelst xfol7b yrEryiTt

AHbAlel Fa vnl g5l skEyn], AvkEyn], wjyn], aiaas
H] o] A 8~9A4], 10~11Al, 12~13A=Z Yol e fF2
‘}7} YEREARE, A7k Un], v Sgunie] A 104 o %
of wet fojdt JAAE HolA] ¢kgirh Wk JHo] ynle] Ag,
upeba] A EHA 07 JAgets S BT

5ol A SIS Adrw dris Unls 7~84 Abold
1.78cm, 8~94 —0.02cm, 9~104] 1.83cm, 10~114] 0.64cm, 11~12
Al 0.94cm, 12~134] Atolell 0.23cm 718l on, dun]= 7~84)
1.70cm, 8~94 -0.18cm, 9~10A41 1.67cm, 10~1141 0.58cm,
11~124 0.97cm, 12~134] Alolel 0.20cm S7}8to] F &3¢
H| 23t Sr7tge s Adds ¢4 AT Jd9o] Yhl= 7~841 Atold
1.68cm, 8~94] 0.28cm, 9~104] 2.19cm, 10~114] 0.86cm, 11~124
1.53cm, 12~134 Atelol 1.10cm F7}star AUk Al &9 A%
S/t 7T~8A, 9~10A1 Atolell 7F4 =3l 8~9A|e 71 A A e,
ofobe] A 10~11A1 Alolel 7V & S7tEs HAts A8
AT (FAE, 2010) = ApolE HAATH UH|FES HublE A9
itk el @] 9~10A4eA F7ho] 7Hd Al YrERs

Wb AR A JkETA, AT, dholFAY A
8~9A, 10~11Al, 12~13A 153t 2% zFol7F yebkth 12t
s A, wiFA, wiges s FAE 794, 10~13A417F F2 1F
o® Fol aFZF FYsk AolE: UEh 2 A dEolgts Ao
UERE A7) e ZfolE BT

Q
AC)
L

_1

33 A ‘._, L]l



E 4—4 UH] - TA FEFY d%E SHA vz

=+3licm)
T =7 74 84 94 104 114 124 134 | p-value
M 9.90 | 10.50 | 10.31 | 10.73 | 10.97 | 1145 | 12.06 | ,, .
Atk SD 0.70 0.77 0.68 0.80 0.76 1.00 0.82
A BC B CD D E F o
o 77} 2= M | 26.74 | 28.15 | 2859 | 30.17 | 31.22 | 33.15 | 34.76 145,34
Apo] ] SD 1.54 1.58 1.61 1.78 1.86 2.22 1.87 s
A BC B C D E F
M | 23.58 | 25.40 | 25.63 | 27.65 | 28.39 | 29.72 | 29.99 5101
751 SD 2.05 2.67 2.48 2.80 2.55 2.99 2.62 s
A BC B C C D D
M | 22.64 | 24.41 | 24.39 | 26.22 | 26.87 | 27.80 | 28.03 94,60
ZA7kEHY] | SD 2.20 2.82 2.41 2.83 2.91 3.29 2.21 s
A BC B C CD DE E
M | 2059 | 22.30 | 22.12 | 23.78 | 24.37 | 25.34 | 25.54
) 27.65
32 H] SD 2.02 2.73 2.10 2.91 3.16 3.49 2.23 s
A B B C C D D
M | 20.86 | 22.69 | 22.59 | 24.90 | 25.63 | 26.49 | 27.25 4733
Hjj 1 1] SD 1.96 2.66 2.26 2.94 2.86 3.23 2.72 s
A B B C CD DE E
M | 21.00 | 22.98 | 22.94 | 25.04 | 25.84 | 26.82 | 27.23
RS 41.76
- SD 2.15 2.75 2.19 3.11 3.18 3.46 2.65 s
A B B C CD DE E
M | 23.49 | 25.17 | 25.45 | 27.63 | 28.49 | 30.03 | 31.13 9112
Fdolyn] | SD 1.66 2.19 1.75 2.48 2.50 2.75 1.76 s
A B B C D E F
M 15.78 | 16.90 | 16.83 | 18.25 | 18.62 | 19.38 | 19.50 2051
7V SD 1.52 1.95 1.74 2.23 2.27 2.53 1.93 s
A B B C C D D
M 15.97 | 17.19 | 17.10 | 18.55 | 19.03 | 19.71 | 19.38
26.68
A7VEEA | SD 1.63 2.11 1.92 2.39 2.46 2.88 2.05 s
A B B C CD D D
M 15.94 | 17.13 | 16.57 | 18.24 | 18.46 | 19.15 | 18.70 13,68
8 2] SD 1.93 2.65 2.15 2.82 3.20 3.42 2.47 s
A B AB C C C C
M 16.63 | 17.98 | 17.49 | 19.56 | 19.97 | 20.39 | 20.48 18.50
Hl} 77 SD 2.25 2.78 2.45 3.13 3.42 3.56 2.81 s
A B AB C C C C
M 16.45 | 17.66 | 17.11 | 19.01 | 19.20 | 19.71 | 19.84
3 13.66
S = SD 2.22 2.90 2.28 3.07 3.51 3.54 2.98 s
A B AB C C C C
M 17.58 | 19.00 | 18.97 | 20.77 | 21.47 | 22.38 | 22.66 4531
FEolFA | sSD 1.73 2.31 1.86 2.47 2.60 2.66 2.07 e
A B B C C D D
*p<0.05, **p<0.01, ***p<0.001
AAEHAEF {27 =W G2 A ZEFAFZ XA (A<KBLKCLKDLE)
34 -":rx | "%I: -T
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39 4-4 UEFAZEE AP wolAS

el yniel 2 C?ﬂ
A Vet e, JHQ1A
OH4-42 AREH WO
1241 ol=%l& W JiQIAZF 7HE FA dErses AT 7R
AA Yehtbes ol ARl ¥iaE T, T, T
o] wlolAlF7E e FEERt wg aA JEwed, oAnrtE
Atolunl el EUn]= HlwA AR JAIAE AA YERT. ol
ANZFE Atelyn] g} Hyu|7E Aoy 253 2 AARE Hus
Aol ola A7t FHEHe= FEol7] wiEd Fer AZEHIH.
w3 104104 12412 o] F7IEEE JAxE AXE HAoR Hof
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1.5. 718} &5 X$¥s}t

X4-5% 7IEFEE digte] ARGEE fost Aol7b QeA A
A3 dAHAES AA3 Az EEFEE A uE
folgk ztol7t yERA] kstow, ddolddE R HE/AE FE
oM p<.05 FF, YA FEME p<001 FFolld F2d o) &
Kt

WAREA A, Ve EOA s AR St wE A 5A4E
BEgs] syl olElglen SRR AolE: HolA skt
QENAIE7E TAHCA 31452 74 FAow AshHA oz
ot AFE R 28y 8~1341 Aboldl fest AolE
YERA = skt A=el wE A&H Aol bt yvEhd

gEo ERAIG o FE A= 7T~84 Alolo 5.62kg, 8~9A4l°l 0.64kg,

9~104] 6.36kg, 10~114] 3.73kg, 11~124] 5.59kg, 12~134] Alo]e]

1.92kg®  HFs] Fristglon 71 wsirt aA dyehd A7

9~10MI9T}. 7FsdlE-ddel HHES AF Agel wE WUt

HEHA goron 53
=]

EbuA ek skt 2o A AEH A
ol Eolme A¥E  HAEd, ol SHoHEY AFo]
Aol dE A

SelAg o Wsge F5 5
F4-62 F7FE SAT VEdEe] diste] dPgHEE {Fod Aolzt
NEA A dd H, A FEelA

EE AN@ Aol
£ Uehiek

A5, 5, Jgo) Ed FEAAY %
A7L kA A, ROIbH AL 8~94, 10~134] Aol

9~104 Atele] ol 2 Wolgch ww ek A A
8~1141 Abolel el W YgTol FsA ek, el T
A AL 2 FHelmz 4ge] AAnA} Aad Row

A7t gl ek
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£ 4-5 7|63 5 d%E SAA Hu

($]:ecm)
T SA 7A 8 A 9A 10A] 114 124 134 F-value
o 2op] M | 31.45 | 30.41 | 29.35 | 29.28 | 28.71 | 28.37 | 30.38 6.43
SD | 363 | 3.76 | 3.99 | 359 | 3.74 | 3.60 | 3.41
717 ok
C BC AB AB A A BC
M | 25.00 | 30.63 | 31.26 | 37.62 | 41.34 | 46.93 | 48.85 68,00
B3 SD | 482 | 7.84 | 6.05 | 872 | 952 | 11.72 | 9.00 ***
A B B C D E E
M | 16.70 | 18.29 | 17.56 | 19.22 | 19.74 | 20.35 | 19.87 11.50
BMI SD | 2.32 | 3.44 | 2.61 357 | 3.78 | 3.85 | 2.72 ***
A B AB BC C C C
M 1.50 | 1.51 1.53 1.52 | 1.53 1.54 1.55
P 1.41
7VEHBEE SD | 0.12 0.11 0.12 0.12 0.12 0.12 0.15
A A A A A A A
M 1.30 | 1.31 1.34 1.31 1.33 1.33 1.37 166
SRR SD | 0.07 0.07 | 0.08 0.08 | 0.09 0.09 0.09 *'**
A AB C ABC BC BC D
M 1.34 1.33 1.35 1.34 | 1.33 1.35 1.38
N 2.24
oddoel®EdE | SD | 0.06 | 0.06 | 0.06 | 0.07 | 0.07 | 0.07 | 0.08 i
A A A A A A B
M 91 . ) . . . .84
opzA1710] 0.9 089 | 0.89 | 088 | 0.88 | 0.86 | 0.8 1498
SD | 0.04 | 005 | 005 | 0.05 | 0.04 | 0.04 | 0.03
/54o] sk
D C C C BC B A
M 1.10 | 1.10 | 1.09 1.08 | 1.06 1.06 1.05 5 36
SE¥/51%  |sD | 012 |0d1 |012 |0.d2 |01 |0.09 |0.09 B
B B AB AB AB AB A
*p<0.05, **p<0.01, ***p<0.001

HAAHAEAD DG 27H) =R oM 2O E A E FA] (AKBKCLKDLE)

30.00%

25.00%

20.00%

——Q20{77| &7

=

BMI

15.00%

10.00%

5.00%

0.00%

7A Al 9 104 114 124 134

¥ 4-5 718 59 APE WolAr
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£ 4-6 474 37 F29 9434 337 va

(F$]:cm)
T A 7A 8A 9A 10A] 11A 124 134 F-value
A7 M 30.72 33.59 33.60 36.61 37.75 39.41 39.82 9356
=7 SD 4.46 5.79 4.75 5.78 5.83 6.79 5.51 ***
s A B B C CD D DE
A7} M 33.75 36.03 35.76 38.18 38.89 40.27 39.71 15.63
=¥ SD 3.74 4.72 3.78 5.18 5.03 7.11 4.29 ***
H3 A B B C CD D CD
. M 33.75 35.62 35.56 37.48 37.54 39.68 39.40
slEE - 9.46
_ SD 4.77 5.79 4.63 5.88 6.60 5.96 5.05
gots ok
A AB AB BC BC D CD
B M 24.12 27.11 26.10 29.54 30.74 31.11 31.13
EEES 13.88
_ SD 4.60 5.39 4.86 6.17 7.75 7.75 6.06
A= Kok
A B AB C C C C
M 31.99 34.50 34.54 37.54 39.10 41.23 43.42
ol 36.77
_ | SD 4.36 5.35 4.01 5.02 5.82 5.69 4.90
Eﬂ o3 sk
A B B C C D E
M 34.21 36.67 37.11 40.47 41.31 42.99 43.10
PgelE - , ( 28.59
_ | SD 3.98 4.99 3.91 5.30 6.46 6.24 5.44
4 I3z ook
A B B C CD D D
M 8.25 9.03 8.99 9.82 10.10 10.56 10.65
B 13.22
SD 1.74 2.04 1.71 2.05 2.09 2.06 2.57
QEsl
A B B C CD D D
M 7.71 8.15 8.10 8.73 8.93 9.15 8.74
A7) 8.30
= SD 1.31 1.46 1.28 1.67 1.66 2.01 1.68
‘F]‘l”]ﬂ soksk
A A A B B B B
B M 10.99 11.62 11.47 12.18 12.23 12.86 12.60
slg 5.46
SD 2.04 2.54 2.00 2.49 2.54 2.38 2.20
LA
A AB AB BC BC C C
B M 4.95 5.51 5.10 6.06 6.23 6.29 6.10
slg 6.37
= SD 1.66 1.75 1.73 1.96 2.13 2.34 2.00
A%
A AB A BC BC B BC
M 8.52 9.01 9.02 9.73 9.83 10.80 11.24
oJtjo) 12.98
SD 1.98 2.22 1.74 2.10 2.17 2.06 2.46
k7
A AB AB BC C D D
M 9.06 9.98 9.96 11.05 11.64 11.58 11.42
o) 17.26
= SD 1.80 2.09 1.74 2.11 2.25 2.31 2.56
H5A ok sk
A B B C C C C
*p<0.05, **p<0.01, ***p<0.001
A AEA {2 A7l =] T2 A 2 AF2 3 A (AKBLKCLKDLE)
3 by 1 3
38 A = 1..|: o F T
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30.00%
25.00%
20.00%
15.00%
10.00%

5.00%

0.00%

7 8A 9l 104

a9 4-6 A7A

vhebtet.

FAGES] AR} 2
7VEHAE, ﬂﬂﬂ%

:’—ix] o}olo 14_ }\-]x

AT Aol sHdol= %l

o] =

oX.
o

——5I7IEE

H2
ot

—37lsses=
sl2lgg o=
5212y H=

——Eo|E %=

——ZgolEF=

——37t5 M

—HItSH S

s E

——52|5=H

—=—oidlo| 3=

114 124

134 g o S5

59 dHE HolAF

7N 1A}
Hojlow,

AhE dEe AR AAE R AA vehd oller,
A7hE FEY WodAlee dEEd A7 Yt AUks 2
Hol Al ekzel HE 9 Atolol]l fAste] A FUbs dKHTE
S A RERAE 52 4 Al

T FEelA 9AlL 12419 A AR P A Ad=
Holow, sewdds, dBelwd 4T, sYRTFA FEHL 124
%ﬂﬂ#ﬂ:¢§zm14ﬂ4fW%Avwl@%%‘aﬂﬂﬂﬂ¥%ﬂ
A M AA e S e 0T

39

=1



oyl ABT b Wi AYEHL eokshd ke vk,

AR, stE7] Folo At Fo|FEo wde A
7~8Al, 9~10A, 11~12419 d3Zo] 713 Zith
A= 1= 11419 1241 Alole] 6.91cm® 7F4 AA S718EA
10M$F 114 Atolells 4.67cm® 718 ZA Z7)ste] 7]19F
Folo AAo] tha AAEES & & AU
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f
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LHER A skt
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S7teel wel FA7F FZolsol ATAYY ofwol Hak HIEAE,
SAAE FHE wses 58 5 Uodd
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2. 71943k W& BZ5A

2.1. 0|52 st

FA-TZ IITEE Folgmol FolF Aolvb QA Ak At
HA HAEES AAI Aot BE FEoa p<001 FFolA
Fo Aol Qe Rew UEgon s AdEm HIFEHE
A%Aew TR Q&g sta 4 k.
EHEolE= 11577FelA 95.22cm, 125+%F 103.14cm, 13577+
111.77cm, 1457%F 120.52cm, 1557%F 129.70cm, 16577 A
138.51cm A &skar ARt
E 4-7 Bo|¥FEY 7|78 53K vlL
(+$]:cm)
TE 27 | 11553 | 12557+ | 13532 | 14553F | 15573k | 16557 | F-value
M [ 117.96 | 125.65 | 134.93 | 144.54 | 154.37 | 164.23 | .0
7] SD 1.77 2.65 2.90 2.82 2.60 3.97 e :
A B C D E F
M 95.22 | 103.14 | 111.77 | 120.52 | 129.70 | 138.51
1667.6
HFEo] | SD 1.85 2.51 2.86 2.85 2.46 3.68 o
A B C D E F
M 90.52 97.97 | 106.33 | 114.87 | 123.36 | 131.55
o) 7| 7} 2 ° - 1551.7
SD 1.61 2.61 2.88 2.77 2.39 3.54
=9] sk
A B C D E F
Ay M 83.98 90.95 98.66 | 106.51 | 114.47 | 12195 | o
SD 1.44 2.62 2.69 2.53 2.19 3.53
:zo] stk
A B C D E F
A7hs M 82.42 88.57 95.77 | 103.24 | 110.63 | 117.78 [ | .
SD 1.58 2.50 2.48 2.36 2.15 3.69
=9] sk
A B C D E F
M 69.71 75.53 82.37 89.52 96.28 | 102.43
) 1401.6
g &o] [ SD 1.47 2.25 2.46 2.36 2.05 2.93 e
A B C D E F
M 66.31 73.26 78.68 83.99 90.16 97.91 _
358.31
Hj 3£ 0] SD 3.82 4.28 4.02 3.66 3.75 5.55 .
A B C D E F
Wz | M 66.73 7‘1.81 78.12 84.60 90.95 96.90 | iss0
S4] o] SD 1.46 2.39 2.50 2.20 2.36 2.91 o
A B C D E F
0] M 57.08 62.19 68.04 73.81 78.90 83.99 1028.7
" SD 1.66 2.19 2.37 2.12 1.98 2.87
:\—,_0] EE TS
A B C D E F
*p<0.05, **p<0.01, ***p<0.001
A AEAD {278 = -2 A4 2 U A2 A (AKBLKCLKDLELE)
§ sy
41 H 21
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Aow st

AT}
Z7veFo] AR 2 AAE 13577 14577 Alo]& o]

A7l oA ZEEALo ol oF B7ka o], BlEEol, Ml EEl el ol
Sol 7bg 2A ARt

AGE WolAFE AuEd, wisole] WelAst 7 AA e
Bgshas At 2 oz vekor gel ol Wi Fz
slelxel wo= ARAE AA vEhe S & ASloh wEbd 7~134
A9 ol FEe gurale] ulste] shuralel A e AAx
T Ae F52 7 Al

7.00% —=—25=0|

6.00% —— 07t =0

5.00% f\\\/ AT gEo|

oo X7k 0l

J00% ——3{2| =0

2.00% /

——Hj| =0
1.00%
—H{EFES 2| =0|
0.00%
115717F 125770 13577 14577 155787F 1e57zF —YEHO[E0
¥ 4-7 o] 52 7177HE HolAx

2.2. U FH] X5

482 EAFH] distel ATEE RAT Aot YEA
TAREA Y dAHAES AT AR Ee EelM p<00l
Szo) fol3t Aol7t e, 7]te] mepy EedEe] A&How
e ¢ 5 ANt
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E 4-8 U359 71778 SHA Hlu

(+$]:cm)
S EA | 1157% | 125%%F | 13577+ | 1455%F | 15577+ | 1657%F | F-value
M 27.16 27.97 29.35 30.87 32.28 34.81 58.87
ey SD 2.24 2.06 2.62 2.62 2.60 3.10 ***
A A B C D E
M 30.15 31.41 33.03 34.75 36.85 40.11 199,96
EUEY SD 1.79 1.60 2.41 2.19 2.59 2.80 **'*
A B C D E F
M 63.43 67.57 73.56 79.22 83.88 89.74 97 56
7= SD 3.55 4.80 7.22 7.65 7.55 9.12 *;*
A B C D E F
M 61.95 65.24 70.73 76.10 79.51 85.85
e 63.73
ANEEY | SD 3.82 4.84 7.90 8.71 8.70 10.48 s
A B C D E F
M 55.37 58.10 63.54 67.91 71.05 75.93
L 42.85
g = SD 4.36 5.49 7.93 9.05 10.11 12.08 o
A A B C C D
M 56.36 59.60 65.76 71.78 75.65 79.59 64.99
Hl] &= ] SD 4.60 5.61 7.81 8.78 9.45 12.73 ***
A B C D E F
e M 55.86 59.45 65.82 71.40 75.07 80.13
N SD 4.68 5.75 8.17 9.32 10.51 12.78
SR sk
A B C D E F
M 63.00 66.97 73.01 79.49 84.86 90.70
_ 157.71
diol=e | SD 3.87 4.19 5.79 6.68 6.75 7.55 o
A B C D E F
#p<0.05, **p<0.01, ***p<0.001
DAY AEAD G x7FY =R oA 2 oA E FA] (AKBKCLKDLE<F)
18.00% —— 2=
16.00%
=g Eg
14.00%
12.00% st
10.00% IS EY
8.00%
-2 2
6.00%
4.00% ——HiZ=
2o ——YB+E 2 Y
0.00%
115747 12537F 13537F 1453 7F 1553 7F 16577 —HEOEY

1% 4-8 9 59 717E HolAs
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1457 2b~15573kell A g Adatels dehdA kst 71973t

2 =yl 1S5y, Fe S,

Wz, 49l = oﬂiﬂ5?ﬂ~

1357%F Atolel A 74 A S7hehs AEFS R HEd, SHEd
o] A% 15513F ~16573F Atolo 7 & S BTt
I94-82 E9 R dFH HolAFE Yed Zolth A F3k F

m5¥ﬂﬂ HolA7E 7V A

UEh} ARESE sz a4

HebS 25 vk 53] s Ede MEsE s QA

N FRIA bt REoI9,

=4, ﬂﬂa—%al, VEEY so

UK 1 AR A ARl AW} T Aot debe.
o]

S »}EM AR FA %
a7 Vet §52 4+ Atk

2.3. do|gE-9] X3}

H4-9t LogBel tjstel PR Ol Aol QA R

=9 g mas Q% ol mste] el

ol ddHs =ddsE JHIAt

.

A7 AAHAEES AN AyrEA BE 2 p<001 FF=°

folak Abol7h ekt Qo] g el
welF gt

73kl ek A EHH o7 FUHEEE

o

AITRE YA A2 7 2042 BT fAT A0l
1

uglid, o gL AR: A =
AsAow A FrATGE AL
o), o}7l 7k AtelZe], A

FFAAol, MFFE AF Ao,

o
oo
>
>
o F
-
o,
ﬁJm

Abolel A 7 & ARS BIAA, A0l HWlusE o], &%

FA70], 9ol PAolt 1457-155TA o 2 o 448

veh g 2A ek A

7t e B & Aslth

44 -":r-\ﬁ-! _kl.':_ -|_- ] -



E 4-9 Ho|FF 7177hE SAHA nlu

(5F9]:cm)
T =7 | 11577 | 12577 | 13577k | 14573k | 15577 | 16571 | F-value
M 9.36 10.09 10.77 11.59 12.48 13.62
156.71
o7 o] SD 0.78 0.72 0.81 0.88 1.06 0.79 o
A B C D E F
M 29.49 31.35 32.98 35.06 37.69 40.96
37712 218.05
SD 1.33 1.50 1.95 2.05 2.07 2.47
/\]—O]Z_:]o] stk
A B C D E F
AT M 24.69 25.64 27.90 29.77 31.73 34.18 L9891
A SD 1.36 1.91 2.22 2.35 2.66 2.44 **’*
Aol Z o] A B C D E F
A M 26.91 28.74 30.18 31.55 33.18 35.65 -5 39
A SD 1.98 2.02 2.27 2.40 2.36 3.00 W
AFo]Z o] A B C D E F
M 24.27 25.21 26.68 28.07 29.67 31.92 L6546
kFA el | SD 0.80 1.47 1.49 1.64 1.52 1.61 M'*
A B C D E F
M 27.21 28.89 30.90 32.93 34.96 37.40
RS 182.45
SD 1.41 1.65 1.91 2.05 2.16 2.18
AT el ok
A B C D E F
M 15.65 17.07 18.80 20.36 21.76 23.75
LRl 157.24
SD 1.30 1.20 1.58 1.72 1.79 2.30
7&0] sokk
A B D E F
M 26.02 28.34 30.30 31.91 34.87 37.49 23513
S0 SD 0.90 1.16 1.42 1.71 1.75 1.89 M'*
A B C D E F
M 28.97 32.01 34.51 36.76 40.16 42.97
W&z 341.63
SD 1.19 1.30 1.77 2.09 2.17 2.31
S0 ok
A B C D E F
M 38.14 40.97 43.76 46.73 50.81 54.53
& T 612.97
SD 1.26 1.42 1.56 1.84 1.94 2.04
PQO] sokok
A B C D E F
M 13.17 13.91 14.96 16.43 18.28 19.20
ool 166.93
o1710] SD | 1.11 1.21 1.26 1.52 1.42 1.59
A B C D E F
*p<0.05, **p<0.01, ***p<0.001
A AEAD {278 =] -2 A4 2 UE A2 B A (AKBLKCLKDLELE)
3 -
45 A =1
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£ 4-10 U] - FA FF9 7|78 SHA vl

(F9:cm)
T EA | 11577 | 12577 | 13553+ | 14573 | 15577 | 16577 | F-value
M 9.64 10.09 10.44 10.86 11.53 12.38 45 39
Eun) SD 0.82 0.62 0.70 0.72 0.86 0.70 '
sk
A B C D E F
M 25.62 27.10 28.83 30.84 33.10 35.75
o} 7 7} 2 338.37
SD 1.11 1.12 1.41 1.52 1.61 1.51
NRIRERE] sk
A B C D E F
M 22.18 24.10 26.15 28.03 29.66 31.77 10158
740 SD 1.39 1.82 2.52 2.59 2.40 2.84 ***
A B C D E F
M 21.48 22.94 24.98 26.63 27.68 29.88 68,43
A7k5uUnl | SD 1.77 1.63 2.66 2.77 2.76 3.17 ***
A B C D E F
M 19.81 20.76 22.65 24.18 25.41 27.16
) 57.75
EERSL SD 1.47 1.72 2.49 2.77 3.07 3.62 s
A A B C D E
M 19.93 21.09 23.20 25.37 26.88 28.25 9112
RIER] SD 1.10 1.76 2.36 2.65 2.72 3.72 ***
A B C D E F
N M 20.00 21.28 23.52 25.55 27.04 28.82
R 85.86
B SD 1.41 1.76 2.47 2.83 3.06 3.62
GEREE] Soskok
A B C D E F
M 22.46 23.78 25.91 28.16 30.19 32.36
196.88
Fdolyn] | SD 1.21 1.32 1.85 2.16 2.17 2.31 o
A B C D E F
M 15.19 15.88 17.14 18.48 19.48 21.09 69 18
7V SD 1.26 1.34 1.86 2.02 2.12 2.59 *;*
A A B C D E
M 15.32 16.11 17.42 18.85 19.73 21.31 =71
274557 | SD 1.27 1.45 2.03 2.21 2.45 3.06 *;*
A A B C D E
M 15.22 15.84 17.24 18.39 19.18 20.60 99 62
325 SD 1.58 1.66 2.43 2.84 3.19 3.97 *;*
A A B C C D
M 15.71 16.56 18.22 19.81 20.73 21.88 28 94
il 77 SD 1.86 1.79 2.64 3.02 3.32 4.41 ’ M
A A B C C D
M 15.43 16.33 17.84 19.09 20.01 21.42
Hj 30.54
e SD 1.75 1.87 2.59 3.03 3.53 4.27
12 A .
A A B C C D
M 16.72 17.73 19.43 21.16 22.58 24.25 98 01
FdEolFA4 | sp 1.36 1.49 2.00 2.24 2.34 2.71 ***
A B C D E F
#*p<0.05, **p<0.01, ***p<0.001
A AEAD {2 A7 =] T2 A 2T E AR A (AKBLKCLKDLELF)
47 -":rxq ""l::l'll_-.li o)
¥ i
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E 4-11 718} 59 71778 SHA Bl

(F$):cm)
S SA | 11572k | 12577 | 13573k | 14573 | 15572 | 16573k | F-value
o 2ol M 31.45 30.41 29.35 29.28 28.71 28.37 7 07
18] SD 3.63 3.76 3.99 3.59 3.74 3.60 o
C BC AB AB A A
M 2.17 2.61 3.23 3.95 4.76 5.67 169,98
A SD 0.27 0.50 0.61 0.75 0.87 1.21 s
A B C D E F
M 1.62 1.68 1.83 1.94 2.05 2.18 91 89
BMI SD 0.18 0.24 0.32 0.35 0.36 0.44 s
A A B BC C D
M 1.47 1.52 1.52 1.52 1.53 1.53
7VEHEE | SD 0.10 0.12 0.12 0.11 0.12 0.14 1.16
A B B B B B
M 1.31 1.31 1.32 1.33 1.34 1.33
selgE | SD 0.09 0.07 0.07 0.09 0.09 0.10 0.98
A A A A A A
M 1.35 1.35 1.34 1.34 1.34 1.34
YHelHFE| SD 0.07 0.06 0.06 0.07 0.07 0.09 0.34
A A A A A A
o}z A1 710] M 0.93 0.89 0.88 0.88 0.85 0.85 1564
= 10) SD 0.04 0.04 0.05 0.04 0.04 0.03 s
C B B B A A
M 1.09 1.13 1.09 1.06 1.05 1.05 6.99
XE/FE | SD 0.11 0.12 0.11 0.10 0.10 0.09 e
C BC ABC AB AB A

#D<0.05, **p<0.01, ***p<0.001

AAUAEA TG A7) =] @S ZHERAE %A (AKBLCLD)

25.00%

20.00%

15.00%
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5.00%

0.00%

11572t

12537t

1357 7t

14577t

15572t

16577t

a¥ 4-11 71 359 7|78 oA
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A2 BolA] ¢rop HESE whet /o] 13573t YErdS 53
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sotel Zer@d 5 HolAsE AwEd A9 BMIC
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E 4-12 472 54 59 717E SHA vn
(F9]:em)
T EA | 1152 | 1257°%F | 1353k | 14577 | 1557k | 16573t F—value
M 29.20 30.97 34.42 37.34 39.54 43.06
ANrsE 48.35
_ SD 3.56 4.29 5.27 5.17 6.76 5.94
oks wokok
A A B C D E
M 32.75 34.26 36.31 38.76 39.97 42.79
7159 28.87
N SD 3.97 3.54 4.41 4.98 6.19 6.73
= otk
A A B C C D
) M 32.78 33.31 35.84 38.15 39.45 42.30
sE = 24.40
N SD 4.23 4.83 5.61 5.45 6.01 5.37
oks wokok
A A B C C D
_ M 22.59 24.79 27.70 29.76 31.60 33.63
SRS 21.56
_ SD 4.37 4.57 6.09 6.06 7.16 9.41
e Hoxk
A A B BC CD D
M 31.94 31.85 35.32 38.62 41.60 44.74
o)z 68.66
_ SD 3.64 4.36 4.46 5.38 4.70 5.03
ok Hkok
A A B C D E
M 31.06 35.12 37.68 40.87 43.26 45.96
o)z 52.94
- SD 3.34 4.11 4.15 5.81 5.49 6.62
A= Kok
A B C D E F
M 7.99 8.23 9.23 10.01 10.66 11.52
b 27.62
SD 1.67 1.73 1.91 1.80 2.30 2.21
7 *HE
A A B C C D
M 7.32 7.88 8.19 8.84 9.07 9.79
A7} 14.86
SD 1.31 1.35 1.44 1.54 1.79 2.40
5 .
A AB B C C D
B M 10.73 10.70 11.71 12.38 12.76 13.79
B 15.06
SD 1.83 2.07 2.28 2.32 2.58 2.26
77 stk
A A B BC C D
~ M 4.49 5.14 5.53 6.00 6.41 6.81
&g 8.48
= SD 1.88 1.65 1.79 1.94 2.15 2.94
77 sokok
A AB BC CD DE E
M 8.95 8.16 9.22 9.96 10.72 11.72
o) 25.64
SD 1.62 1.94 1.98 2.01 2.14 2.29
7
B A BC CD D E
M 7.76 9.57 10.21 11.20 11.86 12.54
9ol 28.88
SD 1.48 1.75 1.89 2.02 2.37 2.97
57 skokok
A B B C CD D
#*p<0.05, **p<0.01, ***p<0.001
A AEA {27 EH G A ZoFEEAFE EA] (A<KBLKCLKDLE)
3 by
51 .__:Ix_s 'q.l.- ok



aY4-12%  Asdlelggolsee okHE, okRTAL AR
AAAE Geh 1 g, slelssael Azt 7 2A et
Arleslelgdolsd H59 Arssle.gdol A A% 717}
stel wEbd AR AL ATE mon, sEdus T
gz A7} 2 BolTh

AA, " 7dore] 719-3bel] wE
A &HH oz o] Fofxm 13571t} 145?7& Ato
LFERSL T

A, 2U@dES U &5 Aol 7] el wet ASHoR
et oH, Fo Ed3E JisEd, dEEd, wEds 12597
~1357°%F Arolell 74 AA 3 7gstadt.

HH‘

OE

Miie
— 10
1o
ox T
o il
+ FIO
|
o
— H
o
o, =
AU
G

AR, AolFEe Holguy wibiA® slzbds folw A%
Aol & Uehe A &How et diots Aol 5 1557k
16573k AbolollAl 7bg 2 A4S Bl S, 5% 7440 $&
14537F 155617 o & F9o 43S
A, drlgE e sunE AdF e FExE 7171l
B T AgAol s ek FAZE B AtEFA, slE A,

T 1257kl A 528k 2po] 2 e~

.
nglov Yul-FAGE 43 At 7 Ygass

A, 7etgdE F ARG ES )7t wmE fos A =,
e A kA wt, BE5-A 9k BMI= 717F AAste] wlgbd F71sed o),
Sz Adol/sdoe], dF/FFS 7I7F AT wEl FAIF FolE9
Agl AP ofFo] A vtEAY, SAAFOE WS L AT
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EA-13& S¥r] dold EolFBel wd JuuAS AR
Avtolth, ol G2 7], BExol, oritE ko], ASFiol, 5
o], Jyoliel 5 WE ol 3B Alldd ®e AU A

HAA7F ERSETE

ok ¥4-149F o] Fo|FELS Ho|gE F Fdo], wiHFT 59|
B2 FAZol9x L AHAQ AABAES vehdlow =g, yH],
FAGEI}E ST A4 ARdAE B

VAL | A= | s | do

7 | =H%o) %o]‘ o | we ‘fﬂﬂ%ﬂ i) 350) %"]l
7] 1
ZHEol | 997"
JANEE | 994"
AEgEo] .993™
St 5ol | 9927
EEES] 987
Hjj o] 887
Jgolxol | 976"

¥4-14 Eo|F 5 Hol-Ed - Wn-FAFEZ FAHA

A7t | AEF | F7kE 3ol
]

A EAE | g | ne | ey [EES| Eel | D

dFAAol .800™ 786" 788" 778" 790" 726 .686™ 726"

sHol .886™ .892™ .878™ .873™ .866™ .833™ 1797 .830™
TETAA] | 9407 .944™ .935™ .926™ ,920™ .913” 8197 .858™
delddo] | 772" 7T 1757 766" 758 798 .666™ .684™

7tEE 697 | 716 | 718" | .683™ | .669™ | .699" | 597" | .664"
B 536" | 556 | 559 | .512" | 500" | .536" | .452" | .500"

vl = | 617" | 635" | .637" | .596™ | .584™ | .623" | .456™ | .585™
dHol=d 7797 | 7947 | 793 | 759 | 751" | 779" | .663™ | .737"
7HEU 7037 | 7217 | 723 | 696" | 675" | .705™ | .601™ | 671"
EEEE] 5977 | 6177 | .620™ | .576™ | 563" | .595™ | .509™ | .567"

Hj 1] 691 | 707 | 710" | .673 | .658" | .697" | 516" | .659"
P o] .818™ | .830™ | .829" | .799 | .790" | .817" | .694™ | 775"
e 628" | 643" | 6427 | 601" | .602" | .629" | 549" | 598"
EE R 4627 | 4827 | 484" | 437 | 4267 | 465" | 387" | 420"

H =7 509" | .528* | 530" | .486™ | 478" | .516™ | .359™ | .480"

el F7 .695™ 710" .710™ 6717 .664™ .696™ .586™ .659™
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®4-15¢ F9 =49, yv], FAGE Aol AHAAE e
xolty. ZkeEd, dEEH, WEY, ddolEd, 7hEunl, sy,
], gEolyn], 7tEFA, e, T, 9ol FA, wFA,
BMI &9 &&FAfole] #& AA4HAAT UrE‘rUr—t— AES Hon
AZZFEAN], BYn] T2 tE IFEIE 2y HETTd AuRdAE
eI T

Eo4-16014 FAT = %ol sk, Hel, dHel WAHEH 4,
Hu), FAREL e SEe] RALRVAS e 232 2
= oud 3 g vehdA ek

¥4-15 E9,998), FAITED ABT3A
R R EERE EREER R EERE EEEER

=9 | =49 | A 9 | yul | vnl |oH) unl | FA | FA | A | FA
BTl
EEEER
=)
Jdyol=d
7h&UH]
BEIEL
RIS
oy
7+ &5
BER
w77
ol 77
¥4-16 BFEF =49, U, 74 FEIT ZHHA
7hE gk = 37 7V 37 = d o]+
- - =2 Hj =7
= =4 Skl FA T bl
7tEABE —.083% | —.239%x |—.202x | —.198x | —418*x | —.283wx | —.273%x | — 212
EEREE —.276%x | —.410%% | —.348*% | —260%x | —.362%% | —.583wx | — 280%x | —.342%x
Aol AHE | —.403%x | —.482%¢ | —.453%x | —415%x | —.483%x | —.545%x | —.536%x | —.559%x
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249l of = LRl ¥-31=F I | 71oE

7} <o) .950

| 5 2 = o] .949

AT Eo] .948

7 .942

5] o] .936

129 N7} 0| .932

dEo| = 929
=o].710] EEES] .925 27.24 | 66.45%

o o] vl o] 872

- Aol 869

T 4ol 828

W FFE T4ol 777

dEol Ao 721

R alt) 697

vl AdF Ao 657

&2 dFA 965

sy Eaels 922

g ) 890

ANGEd AZ 866

dHol 4FA 862

dPolEd AqE 797

e 742

SRR .739

A229 7+ 728
o1l = 724 525 | 12.81%

Eolsdn aql ANEE 717

Hl} 7] 716

H & 9 .688

3 2] 1 1] .685

G ol 661

&= 651

A7}& | .648

U REE) .632

dgol=d 614

259 612

3 2 77 .938

329 seEd He .900
7555 .840 417 10.16%

95595 g0l Pl HF .830

dHol=dHE .819

ANEEdHE .808
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A 2 A gF7] "ol EEAIB 7

AF oFEe] AP Qo] wiste] Fsjele] wIo] Astn oz
284 Qx5S Adeh 2o @A SAAFE R A9
el B ATE HAWS POR APHYOEE UG oz
S 71E oFEolA weEslo AFEAF Hetehy) @ dFol BL
shrha AR S9

L1. 48] SEAJET

ool HRAGE LR A% 1FD AL LRE k5ol Su
AP Aol FolAg cobwy] el B ATeIME AT
588739 7] of EERLE

3 % 71 120~129.9cm¥ o}s 103
ol gato] culZAAYRFE HA ST
S BESEEEEE S
AA S 1039 obES S AL W :
AAGe] 4744 AGow BRaATh. FFA olsE 7] st 4l
A

oo A EW J)FE )R, dE 199D F Faw Ao
SREFUYS A SHIE el zolt AT Rl AP
NFEe FnE sE AR e A4 HES sl

.'II .I.' i a
_:' i N
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:-, ", i | |
...I - .I |
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L 4 i ; Y f
Lo 5 1 i : l'_
A Sloo -t | I T

b 15103 SRR nAg
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A7h 7918 A4 5 A 10399 oFs &
51.46%)°] AE7F UA® 5% o]Fow EFHSA

o wEAY 387,

A A 49, A48 109, A4 1ok
AA el AE7E 7Qlo]l AAHA o] 169, 62l0] AAHHA
o] 179, 5%lo] LA PE tfido] 71O AbEAe] wet Alkd

AA DA E= 84.64%% LEFRT

_ 7X16+6 X 1745 X 20
AA LA = (%) = 84.64(%) = "X 53 X100

2 A Fdel ekl dAEE dad 22 WA oE At

7X15+6 X12+5 X 11

HFEAE A X% (%) = 87.22(%) = =X 38 X100
A3 A AT (%) = 71.43(%) = 7X 0+S ;( Z+5 X 4 X100
A8 A5 (%) = 81.43(%) = 7X 1+76;(150+5 X 4 X100
AAE DA E(%) = 71.43(%) = 7X 0+§ i (1)+5 X1 X100

7T LA 67 A A 5 A A A FHEE A X =
_ 15 12 11 38
uFE 48 71.7% 87.22%
39.5% 31.6% 28.9% (100.0%)
o 0 0 4 4
213149 7.5% 71.43%
(0.0%) (0.0%) (100.0%) | (100.0%)
< 1 5 4 10
% oAd 18.9% 81.43%
(10.0%) | (50.0%) (40.0%) (100.0%)
o 0 0 1 1
34 1.9% 71.43%
(0.0%) (0.0%) (100.0%) | (100.0%)
_ 16 17 20 53
A 100%
(30.2%) | (32.1%) (37.7%) (100.0%)
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E 4-19 AFE A 5 9 AFA S AFEHNEE 3}

(&9):cm)
T A | AEAY | ddAE | 5AgAY F—value
] _ M 10.67 13.19 9.40 4.939
5] 2] A SD 2.08 2.55 1.74 .
A B A
M 1.15 1.07 1.14
SEHF SD 0.12 0.07 0.13 0.93
A A A
M 0.90 0.94 0.85 31.93
ok 7o) /%A 0] SD 0.05 0.11 0.08 "
B C A
e T e N T Y
A2 2 A 914 (a/b) D = 0 | .
ATL5A A9 (afo) 5D 1 0.0 0.07 0.06
B A C
#p<0.05, **p<0.01, ***p<0.001
AAE AEAT5-0) A7Fgl = e A 2 TR EAFZ EA] (AKBLC)
b ks dol/sdo], 7 B 5w ATE YA gA, WEE
T ATE FHA A= Ao uE 2po]E ERNT
g dol/sdols HAAPel 7 #a, AAFGAA T
FAE Ygylow, 7tEEE FEAAY ATFE A A=
HFEAE O] A9 HAAZ (b)) FAHT oFF o] A$-A o,
AeAHe] A AA FHbd)e T A= ATFES HGoH,
=AAF ol A AAS (b)Y TAHEY ¢ AdFo] XA AU
HEZFFoAe A+dE A A= A HE A HAAF
()8 THAA <k HFEC R, AAYE] Ao AL (o) U4
o7 AgA glom nEAFY] A vlEE oA SH4E FH()
o] T A AT} olHT 5L HEE 9 Wi wirl =&
H olzo EAo] vty Ay Aow AT
A A, vrEAY, AWAY, SAAFe] wE ERF7F HEsH
Ueltwd e dol/sdol, 7tEEErT ATE YA (a/b), Wl
=557 ATE FFA9A (alc) 374 dES AR SHE 7]
F7retglom, 7] dolE {3k Adkal 51 BRV|E Ackslaxf
:l_
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A= 34-213 2}
AW7E 7919 AZbA BF Ay 58899 olE F 4609 (AA Y
2ol 78.23%)°] HE7F AL 57 ooz EFEH QoW wEAY
3419, 23AE 129, 948 967, AAF 119 ot AA o
A E= 90.48%

AA el AE7F 7Qlo] AP thido] 2457, 6%10] AW
7Fol 1247, 500 LA thgo] 91 o R AbE Ao meEp At
| A== 90.48%F YEFSTH

[
Y

_ 7 X245 + 6 X 124 + 5 X 91
A LRE(%) =90.48(%) = X 160 X100

ZE AAREA el diste] dARE vad 22 Ao ALkt

] i 7X193 + 6 X90 + 5 X 58
HFEA S A X2 (%) = 91.34(%) = X 341 X100

_ - _ 7X2 + 6X2 + 5X8
A3 A E AXE(%) = 7857 (%) = X 13 X100

7X47 + 6 X 29 + 5X 20

ol A E AXE(%) =89.73(%) =

SAAY LA (%) = 89.73(%) =X 96 X100
o _ 7X3 + 6X3 +5X5
A AR % (%) =83.12(%) = X100

7 X 11
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¥ 4-21 §¥7] Fol] Ak AYPE £ U ARV AT X
78 YA 675 Y X 5H YA SHA| FHEE A=
. 193 90 58 341
w248 74.1% 91.34%
(56.6%) | (26.4%) | (17.0%) | (100.0%)
, 2 2 8 12
213 2 & 2.6% 78.57%
(16.7%) | (16.7%) | (66.6%) | (100.0%)
. 47 29 20 96
oA d 20.9% 89.73%
(49.0%) | (30.2%) | (20.8%) | (100.0%)
3 3 5 11
A4 2.4% 83.12%
(27.3%) | (27.3%) | (45.4%) | (100.0%)
SHA| 245 124 1 460 100.0% 90.48%
(563.3%) | (27.0%) | (19.8%) | (100.0%)
3. A8 =&
st 7] gol 588W S o wE HEZF Huko] o3t SHAE BERE
AN A3t 3419 W whEAYPo] EHHJTG. MEAY ok
71o wet F 671e FiroeR AREF ", 7 Fvid st Ed e
slelEelst Adowny imow Hold dlolHE AE A4S
XF APFoTE &= ]_oﬂou:] i = 3¥4-223 Zro}

ErAdor E79 HF 01%11‘41*0 2017golem, o] F 7] 125
T7H(120.0cm~129.9cm) o] ¥& == o1 38W 2o HolEE #2435}
2 g el wigstsion, ymA 7k QIS I#eld Al HA
LS Y3 e w ARtk F4-23= A9d A i )
12577 2249 ob59 7% BAFE vehd Rold

¥ 4-22 AA ol EFAY olF9 J7E EX
11553} 12573 13577 1457-7F 15577 1657-7F -
110~119.9cm 120~129.9cm 130~139.9cm 140~149.9cm 150~159.9cm 160~169.9cm =

A7) 19 103 167 182 85 32 588

(%) (3.2%) | (17.5%) | (27.4%) | (31.0%) (14.5%) (5.4% | (100%)
A 5 38 61 65 26 6 201

(%) (2.5%) | (18.9%) | (30.4%) | (32.3%) (12.9%) 3.0% (100%)
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E 4-23 7112577 AR FREAYFE 72FAF
(N=38, &$]: cm)

= S5 min max mean S.D C.V
7] 120.60 | 129.90 | 125.06 | 3.02 2.41

H5 =0 97.00 107.50 |[102.49 |2.75 2.69

o] o) 7}z 0) 91.90 102.30 97.39 2.87 2.94
A7bE ol 83.50 93.50 88.13 2.74 3.11

EEEE] 69.50 80.70 75.00 2.50 3.33

Y olxol 56.30 67.60 61.82 2.39 3.87

EUEY 28.90 34.40 31.37 1.46 4.67

=q 7tEE 62.90 71.30 66.85 2.36 3.53
EE ] 53.30 64.30 56.98 2.45 4.30

FPol = 62.10 71.60 65.82 2.16 3.28

ol 74 o] 8.40 11.20 9.95 0.63 6.35

o) | 7} EALo] o] 28.80 33.20 31.08 1.18 3.79

A= DA H o] 21.40 29.40 25.26 1.90 7.51

20] AEZ AR o] d o] 25.00 32.20 28.82 1.72 5.95
A4 o] 22.70 29.00 25.06 1.47 5.88

W AEG ST 9.70 14.50 12.46 0.98 7.83

TH4o] 25.60 30.20 28.08 1.17 4.16

FPol i o] 10.40 16.00 13.76 1.19 8.65

o] 7l 7} 9 ) 24.20 29.00 26.83 1.02 3.82

U] bl 21.90 26.50 24.06 1.25 5.21
EEEE] 18.80 22.90 20.36 0.77 3.77

PG oln] 22.00 25.00 23.39 0.74 3.14

S5 13.20 17.20 15.52 0.93 6.00

T R 13.30 17.90 15.54 1.02 6.59
FGolFA 15.60 19.70 17.25 0.87 5.02

7171 LEAANTIET] 25.90 37.60 31.71 3.37 |10.61

12573 ZFAY obse Fo SAZEFA gt xS AFS
ArEd, gdo] dHdolo wWolAFrE 8.65% M EA dERY
MRAA7E A& el on SR ewA=GFF4o] 7.83, AT
HHE  Afeldo]l 751, 3HHEFA 659, JFEFA 6.00-°=
Hol A7 0% YRR

=1

3 3 +11 &1
65 -"*ﬁ-: ':"|_|' 1_.]' "'!. 11



E 4-24 AAEH EFAGIES F2IE FFASL

(9]t cm)

12557t (7] 120.0cm~129.9cm)
A (103%) EFAE (38%)

7] 125.65 125.06
EUEY 31.41 31.37
7tEE 67.57 66.85
s =4 58.10 56.98
FEolEY 66.97 65.82

A 719 Hato]  AAAPSY HAHETE 0.59cm #ZFow,
E2UEY+ 0.04cm, 7FEEdE 0.72cm, 8 Ed+ 1.12cm, 9Ho]
=d+ 1.15cm #A YEY EFx kol AAAE FHAzkEo

19 3 )
A& AL G900 1 At 34 $5e BA T 5 AAk
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A 37 7] dot] 4 4% AT

1. 71€ §%7] "ol 24 9% &4

g7l REAY dobs: S A AFE AAEs] flske] 7])Eed
AHEEE 3FFS] A 99 AgE Adsid. YT s Sk 7
A= A=A, Atolz=sh AfFE wmwAdsiden, TaAl
B7hE flstol WHS g 3 87h= &stol

2EAYE fst 44y MEs 8 F 3T ofeE A dFo
Hla A H9len 3%9 99 Pl P2, P3o® st
¥4-252 7 Y9 AEE Hste] Qs JAAFATES vl
Aidfolty, JIAFS F 7IEEHS FHo7E 3T AP A E
Az AFEE A ok P1E8 e dex4e 2807 7 Fglow,
g FE5S MEEUE A Asd oz FFelth P2
A5 ojdoelst BHEEHTE AEA Fasgk X Gl EFE gIglo,
EUEYE &8st HUnE FAsSGT P3AES oY n|7t )2
e AF F Usen oybHlE ARgste]  AdEHE HolE
FA skt
3FFY 982 AR ALHS B4-260] A A8
3% ggstglon, 7tEEdE AR

=
&3] 2
| =3tk P1, P22l k¥ HA A57h
3 1= Fdo] ddrg ot o AA HA
otk F°] Af PlA2 JiesEdE 283 AR, P3AE
= & AL S A Ews SE AR
Slo] H HF e AdAee FHE Od o HES S5l AdFe
A&t Al TR 43 AR EF FFo] dFET 0.5~1.3cm
A AZ=h AFdole] AL Pl, P34 7IEEdE 4513

FAE BEHGPOr], P24 A SUoE 25RA FAE BEHE
543

‘

rlo

7 0 y
67 -":lx_i - 1_..“ L



¥ 4-25 7|12 2 98 A=E 9% A
=5 P1 P2 P3
) JMeEE, 540] 7tMEEE, 540,
1u | heEd, 4o
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Abstract

Development of Basic Bodices pattern and
Grading Deviation Rule for Elementary School
Boys Using Three—Dimensional Scan Data

Kim, Hyunwook
Department of Texiles,
Merchandising and Fashion Design

The Graduate School

Seoul National University

The purpose of the present study is to analyze the body type of
elementary school boys, to develop a basic bodice pattern for the
standard body types applicable to the children's clothing market for a
number of consumers, and to present a relevant grading deviation rule.

In the present study, the body type of growing children and their growth
characteristics were investigated by using the three—dimensional
measurement data obtained from 588 elementary school boys, aged 7 to
13, who participated in the three—dimensional measurement performed
by the 6th Size Korea project (2011). Results from previous studies and
the measurement data were used to define and classify the standard
body types, reflecting the lateral view. In addition, to develop patterns
appropriate for the classified standard body types, three conventional
basic bodice patterns were compared and analyzed, and one of the basic
bodice patterns best evaluated by experts was used as a reference basic
bodice pattern. A regression equation was derived on the basis of the
body measurement data of the subjects to developed a new basic bodice
pattern. The three—dimensional measurement data were also used for

the development of a grading deviation. One of the grading deviation
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rules that are used by existing clothing brands was applied to each of
the basic bodice patterns, and the appearance was evaluated by a group
of clothing construction experts.

The following conclusions were obtained from the present study.

First, children's growth characteristics with the increase of the age
were investigated by using the average, standard deviation, and variation
coefficients of the measurements, and the result showed that the height
and the vertical length items are steadily increased but the horizontal
length items were not significantly increased at the age from 10 to 12.
On the other hand, the growth in the circumference, breadth, and depth
items starts to become significantly different among the individual
children from the age of 10, and the growth was not clearly dependent
on the age. In addition, almost no significant growth difference was found
in the children aged 8 and 9 in the measurement items except the height.

The analysis of the children's growth in different height intervals
showed that almost all the measurements items are continuously
increased as the height is increased. During the growth period,
individuals differences were significant in the waist circumference,
abdominal extension circumference, waist depth, and abdominal depth.
The growth at the waist region was not significantly different among the
children in the height interval of 140 cm to 159.9 cm.

The factorial analysis identified three important factors to the
constitution of the body type of elementary school children. The most
important factor was the height/length factor, the second important
factor was the circumference/ depth /breadth factor, and the third
important factor was the back depth/back depth factor.

Second, based on previous studies and the definition by the Korean
Agency for Technology and Standards, the standard body type for
elementary school boys was defined as 'the body type classified as a
straight type by the lateral body type classification of elementary school
boys excluding those whose circumference measurements are deviated
from the average values by *1lo¢ or more."! To establish the
classification criteria for the lateral straight body type, lateral body type
classification was performed with children, as a preliminary experiment,
by using the lateral body type classification criteria for adult women.

The classification results and the three—dimensional scan data were
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analyzed to establish the lateral body type classification criteria for
children. A total of 341 children were classified to have the straight
lateral body type, while the measurement data of 201 children with a
standard body type were excluded because their circumference
measurements were deviated {from the average values by £1 ¢ or more.
A basic bodice pattern was developed and a grading deviation rule was
suggested in the present study with the classified standard body type.

Third, a basic bodice pattern was developed for the standard body type
children belonging to the 125 cm height interval ranging from 120 cm to
129.9 cm. The basic bodice pattern drafted by using a regression
equation based on the correlations among the average measurements,
comparative analysis of the basic bodice type, and the three—
dimensional scan data. The drafted basic bodice pattern was evaluated
with regard to the position of the reference lines, margins, and clothing
fit, and the shortcomings were corrected and supplemented through
three times of virtual clothing experiments.

To verify the appropriateness of the final version of the basic bodice
type, an appearance evaluation was performed by experts through
virtual clothing with a child's body type having the measurement values
approximately the same with the average values of the children in the
125 cm height interval. The evaluation indicated that the appearance of
the basic bodice type developed in the present study showed a better
clothing fit than that of the comparative basic bodice type that was best
evaluated previously. As a result of analyzing the space between skin
and clothing at the chest circumstance level, it was the 1.28cm on
average. The space between and skin and clothing in the other areas,
except the space at the front—side areas, was found to be uniformly
distributed.

Fourth, to suggest a grading deviation rule, the children with a standard
body type were classified according to the height interval, the averages
and the standard deviations of the individual intervals were calculated,
and the correlations with the Korean Industrial Standards and the values
of existing brands were analyzed. Through the review of previous
studies, neck base circumference, biacromial breadth, chest
circumference, and waist back length were selected as the key

measurement items requiring consideration. The grading deviation was
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corrected and sup—lemented by two times of virtual clothing. The
corrected deviation reflected the growth deviation in the chest
circumference. The deviations of the biacromial breadth, neck base
circumference and waist back length were determined on the basis of
the values extracted by using the proportionality between the growth
deviation and the pattern.

To verify the developed grading deviation rule, a total of five
measurement intervals were established for each height interval by
reflecting the final version of the developed grading deviation rule. The
positions of the grading cutting lines and the cutting length were
determined by referring to previous studies but correcting the data from
the previous studies according to the deviation rule developed in the
present study. An appearance evaluation was performed by experts
through virtual clothing of the graded pattern with children's body types
having the measurement values approximately the same with the
average values of the children of individual intervals. The evaluation
indicated that patterns developed by applying the grading deviation rules
of the present study showed the better clothing fit in all the intervals
than those based on the comparative grading deviation rule.

The significance of the present study is that the standard body type
of elementary school boys was defined and classified, that a basic bodice
type was developed with the standard body type, and that a grading
deviation rule was suggested by reflecting children's growth. The
standard body type classification criteria and the developed basic bodice
type may be applied more appropriately to the manufacturing—based
ready—made clothes market for children. The grading deviation rule
suggested in the present study may be applied to design of various
clothes, providing fundamental data for improving clothing fit.

Keywords : Elemetary School boys, Stand Type Body, Basic Bodice
Pattern, Grading deviation Rule
Student Number : 2015—23099
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