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functional clothes products targeting the men in their
forties - who experience rapid changes in body type
characterized by the increasing obesity and pot belly -
require high fitness and functional design and therefore
require the pattern design based on the characteristic
elements of body type.

In this situation, this study was intended to present the
modification scope of pattern design by classifying the
body type of the 'men in their forties’ into different
categories based on the characteristics of each body type.
For that, the characteristics of body type in the 'men in
their forties’, which would affect the pattern design, were
analyzed to identify the elements of pattern modification,
and furthermore, the cluster analysis was conducted based
on the characteristics of body type.

The subject of this study was 435 men aged between
40 and 49(data obtained through direct measurement of
the 6th size Korea). The analysis was conducted for 42
items of direct measurements, 33 index value items for
height and chest circumference, and 4 flatness items of
circumference.

From the analysis and cluster analysis based on
aforesaid items, the following conclusion was drawn:

First, 5 elements were identified from the element
analysis of direct measurement items. The first element
was the size element. The second element was the height
element of the lower half of body. The third element was
the length element of upper half of body. The fourth
element was the shoulder size element, and the fifth
element was the hip length element.

Second, the element analysis was conducted using the
chest circumference index value for application of design
variables. As a result, the first element was the shape of
lower half of body. The second element was the shape of
abdomen area, and the third element was the upper body
thick element.

Third, the element analysis was conducted using the
height index value for setting the vertical ratio of design.
Resultantly, the first element was the shape of shoulder.
The second element was the shoulder size. The third
element was the arm length. The fourth element was the
crotch length, and the fifth element was the length of the
upper half of body.

Fourth, a total of 3 types were identified from cluster
analysis based on element scores of direct measurement
items. Type 1 was found to be the body type which was

the most slender with long lower half of body, short upper
half of body and broad shoulder. Type 2 was the body
type which was the most obese with short lower half of
body, short hip length and arm length. Type 3 was the
body type with intermediate circumference, short lower half
of body, long hip length, and narrow shoulder.

Fifth, based on the cluster analysis based on element
scores for chest circumference index value, Type 1 was
the body type with thick lower half of body but was found
to be the most slender body type. Type 2 had moderate
degree of upper body thick but was the body type with
thick lower half of body and protruded belly. Type 3 was
the body type which upper body was the most thick but
was found to have relatively thin lower half of body and
moderately protruded belly.

Sixth, based on the cluster analysis based on element
scores for height index value, Type 1 was the body type
with long upper half of body and arms, narrow and
drooping shoulders. Type 2 was the body type with short
upper half of body and arm and long crotch length. Type
3 was the body type with broad and rising shoulder, long
upper half of body and arm, and short crotch length. Type
4 was the body type with long upper half of body, long
arm, and long crotch length.

The results above provide basic data for standardizing
the pattern modification elements and defining the pattern
modification scope for customized automated design of
clothes patterns, thereby contributing to the automation of
functional clothes design that requires high fitness.

Key words
Body shape of men in their forties, body shape
transformational elements, classification of body

L HE
A2 A 5% WL £5FUE 4489
47z 5 AY A AAE WsE AA%D
Goh Ak I AR AR 42 FAH

FaiAaL vk 5 5UA

o oo rr kI Lo
1o,
1>
o 9

o] g%t Ut

ZlexTdY 201249 3A9 AAFESA AFEQ
Atol= Zglole] BRE7|Z AE oskd 404, 50
o 24 o] Zeolrt oA i HIRkEy}E vrolA

- 327 -



T E AFY AT vehdar glom
THHEEE 49 o]z A3 A FFo = H|nk H]
&o] 8d Aol mla] oA glokar gk 8d A
o Hla) 40t) A<l 7]= 1.3cm AR 169.9cm=zZ 1
ZF o Zol7t lem Ao, w5A= 0.9%g =4
A slElEdlet ARFE Ag7E gadl SR AT

70
BAlo] FolAWA A4 Bo] Wekn $EF

= AU oN = thekstA
T GAE] UM 2
Z LAAM= AFo] oS thFsiA HstE
o] AAolt). o]# 3t Yt A Wl gh
< dlFslsl= Aol

4 L v ¥ o |»

3] AFHAAL A= A .
HAAREAC B HZ AFEE FE9EF A
FHAS AT A G AR AFeldd, =3
<5, 2004), BIE 2 A9 54 A7EHIHE, ¢4
3, dEAh 2009), =ddEde] AFATEHSE, o
Ak, 2003), 200 HAde] AFAHAHEA, A=

re

2002) Fol dA7HJn FE FAHY AJdTE=
453, AA-004H2] A7F AR 400 Fd A

(o 2 TG M4 )]\ =
o Rphow gRow 40 ¥4 AR W
24 2 AFRFO BE AL AT =R
o gl Aol

A2 2754 By AFRER 9B AL 5
S 99 YIREYNL 1A o, AP WY
9 pag vgom AWE BHIL 1 542 ¥
ofse] RS et AEAA o8] oJue A
ake o] EHY Aol

2

ot
&

L o
i

)

=2

9

#3 A7 2= 339
FFD(free form deformation) 71'{<&

< As3et AHHSTE, 2007), AW
Blo] zpE3H714o}, 2010), 200 o

(g5 "R, 200D So] dATEA
e AFAA L CO2 #olA S 93
2" AHEAE 5, 2004), RESFAHE oFpE 2}
SHEAAA =N, HA], [AAY, 201D, &
T FHEE = " Aey 2 A Alx TE
RIS}, ey, AR, 201D g AT
5 3 553 o olollo] AFAA =2
e #ek A Bop FAF o) bhFshA o F

i

TAE =oAL itk

oo (o
i
td

&g

2
o,
[ Lo @
du
> odmoogt & om oap

ofr
-

A

)2 oL
oy
H g
X

4 e

,d
off
o

l

Z}
wEske A0 tyos AFel 54¢ Bas
WFRE % Aue] AFHAE A AP WY
48 FEd 2PRA o) AL A=
Aesistel 154 &% AAe AxARE AT
a7 g
2 A7%Y 3 3%

21 A4

2 AFdAE 63} Aol ol AHFA ©lo]
B 3 40AA 49419 FA 435S AT AR=E
AFSEFATE AEUE AASHX < vl - EA
AHEE AR 62F Ato]= FElol AHZA tlolH
0 FA 8439, 30th =73 8917, 50th HA 302
W, 60th A 279789 71EJAASA AEE ARESE

&
&

[\

9
S
Hir
o,

SRESY , AEEE
o], sgxol, MiFEFEseEo], JYolxol, ¥x
o], FEEolY EolgE 93, AF4lo], TH0
ool olAZFEALolAe], A=FHHHIA L
o, A=Al do], EdsEaddol,
vl rER s o], gyl o], #4do|, f&
dolo] Zold&E 12%%&E, BEd, A=dEd, 7k

=, sigled, wiaessided, e, d90l=
g, doelsd, FE=d, A9A=d, SotHALE
g, A&y, Suxsy, &5y EdIdE 14
=, ZkEUn], sy, wirsEsunl, 4ol
yule] |ulgs 4=, A=GFA, 7ts5, s9
A, wEEEs T, gl

Bog F MFES A AR Eg 7]
ek A=A 213, Thgadel i AFA 14%
=, ZhsUrlZbsESA, sielqul/siel s, Wi
sigunlplrrEEs g T, FdPolvnl/dL el
o =UIE ABE 435, VEEEeE R AE
Z3tal & 84gEol A A8k

23 EAWY

B dAFe AEE SPSS 120 EAZzad o g X
g8t AR A e o 2ok

A 400 FAEe] AF Wt 2 5AS 3ot
fJall 5z} Afo]= o} HolH F 40t A A
AEA oy 7]&JAA =S Hlwstda, 7 o
FUEE 7| EJAFEY Higd FFAAE 6
of 40t 273 HlolE e} Bl - AT

a

- 328 -



AR e2S FE7) s FARRAA I i 20031A4(n=409) [ 201044(n=435)
2988 g ANk THATE 100 o)l A ¥S  Mean [ b [Mean]| so. | &
£ FE9oH 81l A4S HEsHA §17] 93 7|(cn) 168.6| 549| 169.2| 56.8| 0.128
Varimax® o] 3+ 2 w3 AL ALesley w3l =7 (kg) 70.3| 10.74| 71.2| 10.22| 0.191

. ] BMI 247| 351] 248 3.06] 0504

ZAAASfEI PR Al B e e — &

e A A A zﬂ°4_ 37]% HHX_ﬂ(’m J1&S8(n) | 975 605 962 63.1] 0.002**
A e 548 wgsr] stk AASHGA slz|Sel(en) | 855] 759] 857| 845[ 0.662
= 723719 AFEE Y EEY NS 9 Al oo|Sal(en)| 948 537 937 539| 0.003**
23719 AFsE A% 7] AFAE AHES a9l **p<0.01
TS AAstAT E 1] 400 o AANEHA| Hlw

40t F4 APS FIstetd AP /IS
Ezssta APl e wgyae agsy) o | 209, 300, 400, 500l 60H9 S A Ao
stol AARAANN Aol AAPSE Sgas | T TTHRL IEASEA SYEA A
2 & K-mean HRAEAS AA &P 181 d-slgEde =FAE ¥usidth 1 23RE
2RE f89 ol w7 g8 gae w | [ 1) LE 2]el HEIlE
sl BAztE e o8 83710 EAL B wEtY o} 7}¢%H]-OJE]€H]E ey dgo] 545
o w4, g Ed, sEay X7 A

Ae Aol Uil o]zl wjRele wiway
3 9vas 2% 3 pEg Aoz BwAch ALuE BM A5
E v 2YH 4 7} 24. M =o Ao

31 400 ¢4 ARAAZHA W - BY . OF 8% 1S = A
] ) 2 Yehd a9 FolME 40t AL 9

o) el 71RAR] ARE AN AM | gz 4wy 2R uE G 2ol
AT A AHESIE 63F Alelz ol HHSA d
OJEI(20101)<} 53} Apol= @elol AH2A tlolE = eE

L = sj2iSe
(2003 D)e] 7I1EJAASAAE Hlwe] B[ F 1 B zslal S
1. 7tsEd e d9elEd FEo 927t U (cm) =< dise
Wk 200390l Wa) o) A Wi SeE 100 e 2ol
= 137} 9] 96.2cmE SAHEH U, Aol L
9= Llem7} 9 93.7emE YEL ol & 95 %
TAL BMl FAdE 2 Wbl glomA e % I
= LdaA WHaEAT & F Aok oY e
15 =] 5 85 | —— T
gk 400 Ao AFWstE ofF YoM &8 / :
H1 Qe ¢4 Atel= At oEsE A 80 i i
Aggolol & Rolrk o] Fh wsle] gFo] o
75
= gg 9= A
F el A Hi e @A Atelz AAZ o sooy 4o socd  eoch
getol sta 400 e oEuE e W
o] aeh (22 1] ooy QXMITE= =S
APel wWe MY Aol EHdmA AYS AZ
) 20CH(n:843) | 30CH(n:891) | 40CH(n:435) | 50CH(n:302) | 60CH(n:279)
a2 | olairy
M [SD| M |SD|M|[SD|M/|SD|M]|SD
7| (cm) 17358| 5.473|172.14| 5684(169.18| 5.681(166.34| 5.922|164.40| 5.169
JlaSe —5lalSal(n) | 15.12| 4.846| 11.93 5083 10.50| 5200 8.42| 4746 7.15| 4909
22| (kg) 70.9110.214| 73.56(10.664| 71.21(10.223| 68.58| 8.555| 66.55| 8.264
BMI 2351| 3.023| 24.81| 3.296| 24.85 3.062| 24.77| 2.683| 24.60| 2.689

[_v.
L —_

2 eEtY enazEso

J|2EAY 2

o

- 329 -



-0.8 -06 -04 -02 0 02 04 06

o JtESE

MEENE L ED I 20tH
: coupes 40CH

o JtaEu {uBsTsa s

**p<0.01, ***p<0.001
[O8 2] 20cHet 4dooi =HAe| olMEXE

=9| Z-value

S m#sfor & Aolth =3I 40US Ho=
X7t 2= FEde JiEEd, dHolE4,
AZ Jelstth 20t9} 40t EA TiEE

g, MErEsgdsd, o 7 &5 =EFAE z-

& 3
N

valez UEhu® [ Y 279 2k 400
4 AAAFFEE N12A 200 G AR
S RolE RPm, B ASEUA-EEES

PEAFES 06342 FFE 2ol YA

oh oES 7 &)ty ARE B HdAtol

gk 95% AFHFIHAA FSE 1% FF ol

S2 o7t Aol7t Wk ol 40Hl= 3ot

w9l e] wigkstE AZHRo] Z=o] dtejA
al

Atk & 4 3

o
TR

—

S
S
=

T

o,
Lo
2

L oft
tlo
-
o,

ol

o

-
M
1%

ofr
=
ofr
25
N

o fo flo g
2

ol of
o ox &
Rox
e rS
fo ™
ro
M
1%
ot
X
J\-EI of 4

Az

o
=

T oo fo o of o
=
32 1o %
T, =
l-'O
°

o
=

A 182 =7 B3 8¢lo = wEH, WESF
2]

g4= ) 2 2212 Q014 2915
o =21 0.053 -0.005| 0.008
i &E=si2l =2 0.047 0.006| 0.013
S 0.030 0.001| -0.014
&|2|H| 0.098 0.099| 0.046
B &ZE 12| FH| -0.012 -0.050| -0.039
EEE] -0.022 -0.051| -0.016
e e L 0.120 0.083| 0.103
=571 0.278 0.129| 0.168
o=z 0.166 0.090| 0.131
LHO|FH| 0.064 -0.004| 0.017
Zt&= 0.137 0.181] 0.241
gtz =3 0.065 0.118] 0.236
2=q 0.054 0.124(-0.014
x| = 0.126 0.086| 0.245
7HEFM 0.059 0.037| 0.226
= L] 0.254 0.279| 0.033
= 0.023 0.170| 0.259
FE= 0.310 0.076| 0.162
HEZFA 0.097 0.074| 0.201
AHo|AH| 0.312 0.108| 0.201
=olz| A=Y 0.187 0.151] 0.190
=== 0.129 0.125| 0.205
Hf Akt 0.192 0.018/ -0.066
ZEX= 0.039 0.140| 0.296
a=0| 0.935 0.147| -0.057
i & -Z 5 0.918 0.170] 0.152
5{2|=0| 0.918 0.150| 0.212
AHo[=0| 0.881 0.122| -0.052
7| 0.849 0.173| 0.146
FE=0| 0.842 0.118] -0.138
flzZo| 0.767 -0.271] 0.220
=ZZo| 0.765 -0.166| 0.324
Lt o] 0.136 -0.008| 0.027
40| 0.281 0.107| 0.113
=siz|SaMZo| 0.243 0.108 -0.173
of7f&o| 0.153 0.867| -0.032
o7 7tZ At0| 20| 0.189 0.781| 0.080
AHo[¢Zo| 0.173 -0.025| 0.696
dgol={do 0.153 0.057| 0.687
7R 6.750 1.928| 1.905
HE7|0i= 17.308 4942| 4884
=x7|0{g 60.115 71.625| 76.509

[Z 3] IZ£8&=2 o|8&t

ot




16.694= AA W
=S

YAtk 4 A3
o 2(2004) 8] =R E AlQglo] Fols} Zo] &
Eolaﬁ A2aglo] FA9 Y, A3agle] 49
o2 Yehon B el s HA Wk

e Ao} a9 jo]E BYTh
A 2820 shRlEold #ek aloz Aizol
vl 4EsielEe], selEe], ddolxe] 5o I

2 veiglon &) 3% m%

0.7 o]Fe] adlRetds HAW LfFg 6.750=
A Wkl vk e 17.308%E Weh A
938912 gikaldeld] #gk aQloR dFald
o, 52|, ZAsgdlddole FEoNN w2 F
= ‘/}E}lﬁ‘iigfﬂ 31%% 2.562, A g

A 4&°Jf 017711271011 st ﬁﬂzi 01771173101,
A7 Lol dole] gEoA T RS YER
Qom THFE 1.928F HA W] tHUl e
2 4.942%E JERRATE

A 5821 Jdojdolo] #g gloz Juo|d
71o] 041:40] 12210]4 %}Eoﬂ}q =2 1?4—5-].%}% 14.
o mazke 19052 AA W] @3k A
Heo 4884%= L}E}LH%}

AASHEAE o83 301—‘?*4 A3}, Ato]zo oy

= < 42.806% gugf:f—; & ot AL
o % Q9 T8 Aot 71o) e Aea
719 Alolz @47 A¥el 17.308%E AHE 4 3

& AT mEkA Afe]= &if&i 2% A
60.115% S AWM 4 o] RHo] B=EHA =
— v [S] oE 7%

3} spukalzole] Tk @9lo] AA B 60.115%
o) AmEe Bel AVAA A Abojze] Ao o
3 Sdd & e FEA Aoz yrhgth ol

=2 v JtEs AFA

gE3 55 5§99 yul - FAGE W3 HHY

& AFES AESlY 21BN AAEIEY. o 2

7, F Y aglel FEHAOH FHI|AEL

70.525% 5 EPHATHL 3 4 7.

sk= [l 9| QR || 22 | 2808
e = 0.873| 0033 -0.032
Zolz|zas/7tEas 0.871| -0.015| -0.003
ddo|se/7tas 0.820| 0278 -0.038
Hux| s /7tas 0781 0.152| 0.140
e == 0.774| -0105| 0.113
Hcielsa/7ta S 0605 0325 0.253
= IR Ea=E 0552| 0236 -0.162
slelseli7tasel 0.167| 0964 0.033
HiEZs=slz|sal/staEel|  0217) 0953)  0.050
S e/ 7ta S 0245 0.946] 0.040
:nzi:j Zli;’ll 0.158| -0.718| -0.277
PESE TP et 0.177| -0472| -0.760
s /Ias 0344 0.049] 0.669
DRX| 4383| 3553 1.232
SR 33.712| 27.334] 9.479
FE7oig 33.712| 61.046| 70.525

I7¥&=4,
=4 59 %‘%01]/\1 =o Balere Uehgl
TGS 438308 AA W tE Ad
33.712%2 LEhRSIT)

A 2898 W B3 29l e

yEEE, WErsddsdrisEd, Hﬁgﬂl/ﬂ“—

=8 FEollA 0.9 allFetES E} i

e 355302 AA WP o *éﬂé © 27.334%
£ YERSITH

xﬂ 300l JutaFsle B ﬁC‘LOi 7kl

A, A2/t FEAA E2 Fo)

o uramaig e 1232 A H ol

et “‘f‘%‘% 9.479% % 1/}E}1H°i‘:‘r



A A Alelz QA4S HAAZ] 7R AR

Felol e HAEesE 70525% 2EY F 9l

409 SAHe ez st 7% 9B A

dee] 72 AR s 289 5 3

ot}

323 7] AFAE 14T APWPLL: FF
Ao vl&2d 545 £33 of7] At A=

2

[e}
gas wiAletaL s=olo o
gL

4 -

3 7] AR 985 oo wigk 7] A=A 128

55 o83ty QRS HASEY. 1 A% F

58210 FEFHow FH7AEL 71.776%E e}
5]

5= | 20l 2ol1| 202 2o3[2oia] 2015
oi7h=01/3| 0.896|-0.152| 0.040| 0.099|-0.052
AH=akzol/3| 0.861|-0.229|-0.027|-0.121|-0.152
25z 0/7] 0.742| 0.130] 0.204| 0.014] 0.173
o7t Ato|Ziol/7|  |-0.143| 0.897|-0050] 0.108] 0.055
oiZol/3| ~0.059| 0.782|-0.306]-0.107|-0.020
/7;5%’@“*4@@”0'72'0' ~0.055| 0.724| 0.196| 0.345| 0.132
=zi0|/3| 0.092|-0.028| 0915| 0.082|-0.036
lzzol7| 0.119]-0.112| 0.897| 0.064]-0.039
oifo|$A|Zo|/7| 0054| 0.132| 0.121] 0.700] 0.026
bz arersiZol/7| | 0061 0.143]-0.166 0.683] 0.128
ool 4 Zol/7| ~0.110]-0.072| 0.177] 0.663|-0.089
=2o|/3| 0.099| 0.149| 0.008|-0.095| 0.852
Uz AZo|7| -0.139|-0.037|-0.072| 0.151| 0.806
o8| 2191 2.112| 1.943] 1.605] 1.480
war|olg 16.856|16.247|14.945|12.346|11.381
F570j8 16.856|33.103[48.040|60.395|71.776

A 12902 oFee] B3 202 Flo] hF
oP7llize], Axgxo|, BHEo] FEoM w& 23}
FS Yehilen g 21912 HA W)

3 dEe 16.856%S YERAT

Al 28208 o7z B3 Qo g Tl gt
o7 ZA o) o), o Lo] oA e HalEk
S Yepidlon wfgke 21128 HA| Wkl o
St AL 16.247%2 VERRTH

Al 38912 Z4olof #gF glo = F)d g &
o], Yj&Zo] FHoA 2 H3FS Y
W UREe 194302 WA Wl oidh diEe
14.945% 5 JERA AT

Al 4902 T dolo] ek gRloz T st
FEolAdo], wiFFTELF o], JddolZdo] &

o}

A 52918 AMubalZdolo] #3F Qo7 7|
3 S4o], dTAHe] FEoAN T FIHFS
Egon m&zke 148002 A Wk O

A, A=Y, ZZo], "WeZdo], kel
= 40t 2 AFY 7o digk 27|84 E wAA
713 Fo|] TR XM et HHLAE 71.776% A
WE 4= 9ol 40t FAE te R e 7T o
B A7 AN fEe] o] ZEIA WIHSE F8§
2 5 98 Aok
[AEN o3t APYEA A= IA Alo]Zo
3k @49 ¥ Feo] B3 Q4F ol n
AHJNASAHR FHAM FE2H 245 Hgo=z
7teEd AFA, 7] AFAE o]&s AFYAFQ A
= FEFoZA AU AL A% dudA w3l
A A Hgo] Hads & 4 ATh
3.3. 40d) 2 AYEF
331 ARHEZA AARANSFHE g AFEF
40t g APS BF37] A8 AAHFE =
HAHFZE o835ty FHEANS AAT ZA 3749
8ol =& #HY = 7+ EAo] F
A Uelda Agddoly deigese &8
2 F e o] 7 RS AYsaY &
A el gk E4HEA % Duncan-test 2%}
= FFstY FEEE duHy 54 1FsA v
I 2 E6].
8 18 AA 3z 2715 YeplE 290 19 g
_ =351 S | 983
°| o5 RLR=] BLR=] BLR=] =
RE | (e152) | (=111 | (172 | TH
290l -0657 | 0482 0.270
=) c A 5 68.081
Q012 0187 | -0239 | -0011 .
(5lEHAI=0]) A B AB 5988
29I3 -0570 | 0855 | -0.048
(ygragop|  C A g | B34
Q04 0.315 0252 | -0.441
(A74=22]) A A B 31652
Q0I5 -0.357 | -0705 | 0771
e . g |148.587

[__\E__ 6] R|™o

= - o
Yrtgk vl

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

st 2olFFe




YHoled 5 Ul 7 A FFAE 7HE
A Whs AZeR &4, U, 79 A 5ol
7P 2 Aoz Uehsth S, HoRv2004)9]
=rdME FET7] dde] AF F A 74 79
7b dubHog zomw HwkelA] oda wjrh yeA|
ore f3lo] 20.6%= 7H¢ BNEst =4 Jehg B
Ao 79 13 Risg AFe Btk shibilEol
AAAF7E Fol gez 7P AX wiErEsled=
o], dHelze], FEEIVF =& FHE, 5

H

°l,
HHde] 71 21 AFelth ela akl 39 Ankal
dole] ATt P Aeng ke, S0l
sl sl 7P de ARl &
Atk Eg of7idolek oiZIEAte]dolE e
81 49 gro] 7HE ARE oPA7E W FHo]
o 8 12 7P vh2an shikale] A Agikalol
gom o7k wWe AYeE aorHm A9
34. 9%7} Ellcg=1=3
g 2= AAAQ A7 vEdlle a”l 19 &
] 7}% an. Zhssd, e, mEeEsdEd,
dgolEd 5 EdFEo) A1 BRAR /MY ol
Whe Aoz s, deuulFa, Jyely
B)/FA 8 £ 713 & A Folt) shakilzo] ¢l
ARGt ot slElel, MEFEs ko7t b
e Fez 9@el, ot de Aok 2
9l 39) skl Aol ARSI} A4 AA e &
F47o), 57|, BYsleEadLel} 1 1
oz 4= ol olst Fe Feloloh #3
2 713 wwkela skl ol e] ¥ Bol

O

it
o

J

l‘ll‘ X

H

1__ 3 [S) g
b a@e Ao qokEn AR 255%7) T
o}

g 32 B, uul, FAGE] T3 Axol
Aol

ar
dHolEzol, FEEOI7L Yo} shitilo] e
Jgolgel, JelFg 2ol A AY
2laL o Ao], 7SR ol T &
o Fyz Uehdd. §3 3e SdE 2040
shakAlo] o} odyo|dol= A 77t FL A
oz aoksn] WAe) 39.5%7} sPFHk
A=A RGP o3 AFL REaw
ARl Zr|ard o3 FHsH tE ArE
Selatolzs} oar), AAbelzE AR 3
wle) ol % Jelgole] GO §Hshlol
AAe] Al A7)l ofsf AFol EFHU
ol 40t Fo wiEgtE AssiR A A R
o dAAFE A= X“lo}@] 7H°111 o <38t

f

= L% }Ei %}%HO% JHEJ-Q] Rk
‘:”HE Xﬂ‘ﬂf’a T S etk
A2 F7d K FE2 279 =old
gk 2471 60.115%2 FA JFES w3 e
M 2 @ dAle) AjF =)ol I FE3t
2, FuA and g xEse 59 SeAE
=0]7] HsiMe A718aS wiAste] AP HlE
4 FuE BEstolof doh Hd, o] TH2003)9
=X 798 4 AP SHL sty Ash
JASAA S JAHFE 7o 27" 32
AR EAS AFAE ol&st RBAHEAY H
Duncan-testE AAlske] A% |
o, B dFddXe Ztasd AFAst 71 Ag
Aol it Z4zke] QAREA A olgste] BT
4 3 Duncan-tests AAJsteo] SAEE AFs &
ot AP 5A4S £H3] staak g
332. 7ts=d AR & AJEF
TteEdl AFA AR W EaEA s
Duncan-test 2745 &3t FIE= 5 i3
StH o3 2o [ 2 7]. 7IEEE AFX

] 1Ak
5% mYWSE olgdle] TRRAS ANF A
Mol o] =&FH AU
) 281 | 982 | 983
oeixtipy | FZ,
s (=132) | (h=134) | (n=169) =
2021 0.171 0.102 -0.215
i 6.719 **
(GHtAISEN) | A A B
20I2 -0.649 1.069 -0.340
239.898 ***
EISS=E) | C A B
209I3 -0.781 0.179 0.468
84.280 ***
(AR | C B A

**p<0.01, ***p<0.001
[ 7] Jta=e AR 240 o3 eIds9

Fe o] ARG AA
A& o] l& Hfﬁaﬂeug} ARFA 77
o ARG 7 Zot slelsd s, MET
g sd/tesd, WEdrssd, 92/}
=297 A €8 = 1R Ze Aoz yehgoh
38 1& surale] #ou 7 niE APoz gof
= AA Y 30.3%7} sFE )

48 2= Al wjRY e xpyL)
AX S EdEEY, MEd/EEd, ddolE
d7ksEd, dudgd/7isEd Tol A3 wEs



Ty rmEEEs g T AL Fote w7l &5
ﬂ?PDiﬂ#HTHoWMWV]UCELﬂQQE
etttk 43 2 RlE7= EEO]‘/} 2l
o] Fil BH7P =29 Agez 9ok
30.8%7} si== )

8 32 shbAFE e JAAHFIL 7P Zot 3
A S8 U5k 7SS AR PR Ze
|&golth. 29l 39 k7] AAASF7E 7P =2
7MEEE7E T2 AP AU §F 3
7Hg Hlgkehy shAle iAo g Jheal vWiEE
THAEE Qo M9 38.9%7) sFETh
ZtZAzle] og JFS WAz TtsEE A
o) o8 APL R shibale] Wy o) viE

ofr
-

_rﬁ

A ]

[-'E

N

=

flo

2 9 gUaFEY) Axd U 2o F35
1, o) Aelzo] WE FeH MEncs 7w A
oo WY W] @ fHom A @
WEse g A% FUH ABENE AT
& 9 Aol

olxl S w81 | 782 | 783 | 74 F2t
(n=104) | (h=124) | (n=113) | (n=94)
29I1 0.099 | 0.400 | 0451 | -1.179 | 96.720
(O17HHEH) B A A C
20212 -1.151 | 0.027 | 0.772 | 0.310 | 139.958
(o =2]) D C A B
2913 0.369 | -0.950 | 0.526 | 0.213 | 85.197
(Z&ol) AB C A B el
2014 -0.146 | 0.330 | -0.513 | 0.342 | 21516
(2ol B A ¢ A e
0I5 0.308 | -0.482 | 0.426 | -0.218 | 24.693
(atgtalzlol)|  AB C A B el
***n<0.001
E 8] 7| XA 2o 25t elmdsol A
2k blm

#3 1 guazelst B7ole] 57} A
SAo)7), AFARelF), B, Bl
13 A7) QAT P FolA] oArkEAL
olgolf7], olhgeliz] ol Ho} Auris Bol
H ok F& Aol & % ok
0 am ot F1 AW AYez 4
oFsjn) A9l 23.9%7F R

39 1&

43 2% TZolsh Aol AT g
Zhol #ol/7], &4 doll7], s Zoll
717} BA Yebga, 29 49 w9 doe] ARSI}
ez JygolFAgel7], wiFFTAAT Lol/7],
F@olddel717y ZA JEEgth £33 25 el
I o7t gom wWejdoelrt 11 A¥

Aol 285%7} sfFH T}
T8 32 oAFES oY), ZHole Al
Zolo] AAAHSG7) BF = W
ZHA Yebgth. ol EFEol/7], o727, 22
o/7], $1&4el/7], TH&0l/7] Tol AERZ o7}
F3 AW A Zolrt 11 AP o A EA
3 FolHAoll7], FPelddelr
ZHA vepg wejdoelrt g2 Adolgt &
8 32 o7k W1 £ FEHE ke
o7} dx wejdolrt g AFor gofywH
A 26.0%7F sk

& 4= oAFH ] xRS 7P AA e
oAMEoll7], A=Z=oll7], EH=cl/717F B
Flgolet ddole F7F AR JERTh
JARG7E 282 JyolFAZol/7], 9
ol[717} 11 AR o2 M HAT. 73 4=
Jo|o} Zzo], Wejdo|rt 31 APer Qo
Ao 21.6%7} AFH )
A2=710l gt S wAAZ 7] AFA 9
AFE 7t o7l Fefet =27] W,

ol do] @ BAo] TEFM thEk 2o
Halelo] HlEA go] Ry Mo FHH A

A

£

nﬁ_ﬁg
' H
Ac)

réd e ¥0 i

}_,

r]l‘,
o

o
o

H

gul

-—

i)

N

Ml
12 ox off mE A

jeztor%;":’ _Erzlq&m&oz_;
i ofh > N
r_.d
nE ft o> 1o i

w
I~
2L
olft
B
i)
i
)
ot
o]

o
)
fo
P
N
M
oft

i

S

U T A
=y Lo

o

3

=

oL

ox

o

2 5

oftt

N

il
I ST

[

o

ko

B>

il

gl

TN

prﬂ

&

i—",

o \

o Lo
o ok

Mo 24 ot ox |0
fo oo ot r
o (B

o

SuA 2+
>,
bt
PL
£
H
L
E
ol
o2
{0 oX
ik
ox,

9|L

N

J_ET;H o= v
= 7I3EE ABe] 54 & A7)
712 AR fﬂﬂw

S =
A7) 710l F-Fo|t)h o]d £

- 334 -



- 335 -

M o EY8T
T It =l —_
Hl W o W i P ﬁ_vom < % A A ] R e B
GO RS Pl oF = =) W Ko N N~ T e
o Nk A T ) G X
N i r TH_ k7T ST o
oW N @ EBEXOTEH TG
[ ]O_] = ~X OEWEW\%I QH_L.
o_noMﬁaﬁw.M wm B T ﬂiwm%% ]
= B X N ; F = s |© o - -
=, A W OF T BN By oo F P HEEEEEEEENE
u- % " T T ow = T W KR ol ARl
R ) R s Tl s ™ TaHR P
A o F B oW ol o B N W o = T W B =i
oA X = o ot do oo LRI E )
BE o W g = o™ T oa o o ] P
ooy T 5 WaxwT = F o < S ERIER I EI b
E._Aef‘m_u_ ) b= e A ﬂ,ﬂ?_dlqg o e S|lem|d|s|g
= o v oy S 8 04 N B om X e W b
O S o & oo MR RE " ol m B 4 i
B < q_o;muo_u . ‘oﬂh% o £ ur ey oF oF T oy L W d ©
Y T R o E B o N T BT E w0
Mﬁo_ﬂawﬁ/ﬂﬂh Oxmm R PLuﬁmﬂHozT_Lmooi K ﬂo_awo_iw. \M/u,M._818.81.84840.
A S W - OM S = o= oAm K % ?@Wo_mﬂ @_141215212.3%
s wmEL —[c . I IRI¥moweTEEe (6
S o N ou.wﬂ% of g oo BB R ﬂ_“_
— = ;
= 4EOJ_F|‘6E < Jymoi_uoga‘.;\_ W..__noﬁn_v
W ooE o g o oy —p Mm_.n1
P22 i BN wEomo SRR R R
oF M H = % ovﬂom_xlﬂourmaﬂ{ il &
T o — mo o = - O:A Hl
=B K = o E_Eamm«ﬁA;ﬂL%; -
=< ' B o 2 mo B 7 -
< ol - e o 00
K do M__A@ AT ,E = Mm*_ o™ Mﬂ,ﬁ i % o Ny @ (ArA mﬂ“ ,,%/\A i H_uo_u
i AR ol o = O oﬂ 2 ®|o|m|o )
B L ‘£ ; SEET IR
= oF o 7 = = P X o S - il
_sﬂAma%_z_1 lﬂoeTnﬂmﬂﬂaﬂLovﬂo = P e 30 H
ﬂETﬂe = o AT —_—— o o)) —= O,Wn o _ ® _ w0 i
Gomemn® Ton o = Mﬁﬁ "o S - =S ! B k| www @
1] __O] =T — —_
onﬁ P W [T B B ® - W — o 3 R ow_m
N| o H o EGS XN ~ Y W @o i o = ~ 3k - - -
5 o = mﬁ o EEITBR N A i W i il 4 . < Kl A |=
=TT Pl W E_EMQJWT a o 8 ﬁ_a_ M Mo | |z 9 K = ~ s
X or or e = RO - io B !
=P .ﬂﬂﬂﬂﬁﬁmﬁi% A S = IR = L L e KF | oF i i
) A U 1 A 0 ol | Y R &3 B = OF ]r T -
B 4 g o M B T _ 0 o T B ome = K < = < 3 = ® T X i R R
= o =K G ~3 | | = o i o K of ® <H © i 3 3
" F o CEE WA o T oF T o B a N w® —
i HERET©®T T | LsF = e
BB T T MW o = N [o% o L] =
N "ok T8 B o - 8 « S . ml



o] 76.509%5 stk
=4, ARSHAE o183 aJAEH 23 T A
182191 A71a oM w2 FatdFs Uehlde 2
A AAMEE 28RV =2 5 VtesdE AT
A7 stk Thewd ARt =ddE 0%
Sl 3 AP FehE voslr] A aAEAS
LRl

AAG A, shuradE, s,
5 % 3o} 29l EEHgon, F wake 70525
%e AP

AR, AREYAES % 89%N P F A
22919) ShurAlEo] olold e RahFe ey
A3 AA AAWE BEE} B PR AE A
FAZ FEHG 7] AFAA 9% AP Yo
2 sefshy] s 89¥Ae AAS Ak oA
B, ol7l=7), B4o], WeQel, Aol 5 & 5

A, AHSAA 5o ARl o7 THE
423 & IR FFo] =2HAT 7¥ 1= M
k23 ShbLle] Aa Aubile gom o7t ¥
APz Yehdy 78 2= 7P vIRkelal shgkal
I giolde] ¥ FHo7h &2 AP, ¥ 3
< 2de THEEY shbo]l doy o)l
= 23 o7 F2 Ao aoHn

|

2
S
N
o
k]
P
rlo
ofl oflt
o &
o hu

I
32
o

7} 7¥ssted

e DAL aTHE M54 9

AAY) Asstel 71E = s Aotk

P

Sy

ks

et

73, HAw], AL (2011). HHAEA A 7|EE
quzkdl 7 2 e dueEAd [
o) FAakdsts|A| ], 13(5), 734-742.

AA 19%). F5e AFtds A
FRAIBE) AR g FAF
rah=ro) 788 =] , 19(6), 924-932.

Aok (2010). MW AzEwlolA o] AakS 9
Ay ofF dY Asg AT, olsteizidl
g o3kl HpALEhe] =

A58, o] (2003). =dFA Y AFEF T
b A [l /8ks)A] , 27(6), 624-634.

7es}, F&A, A4% (201D, MTM A2ke 9)3F
T SUHE A2 Y AxY 9 2F AxE
a3 s (=973 Al, 351D, 1271-

1284.

AZFE (2007). 3AY 54 HlolHE o] &3 7|&
o8 el AFA|e] B AT, AddiFgw
skl AALshe =i

Ak vk (2001, FEAS 93 AHEAlE
Y2 dF AF [d=9783A), 25(1), 91-
102.

A&7 (2004, 9 FAe s A FEF
AAT. [ 78321, 28(3/4), 499-508.
Al (2004). T AFAF -F

EAE 5 (2004). 8 Y AsdA 3 Co2
golA das 93 T Al=E A
2E5ts steviewdl .

o], AFAF (2007). HHFHEAI} HHFAHA
of Zgol 9% 20t FA ARk diEAEA
[ g=sf du Ay 28-3]] |, 11(4), 135-151

d, 2% (2004). FEEF AFtAS 9
g A G AR A7 A AdS =+
[dhgrhgsts) =]l , 42(11), 85-107.
AL, ATA (2002). 2 FAF ARER
(A2H) - SHEAE] &7 9 AU 39 A

ol x- [d=o7s3A), 26(9/10), 1443
-1454.

HPd, oL A (2009. AR W3l
e HRE 3 A9 54 97 13RS

321, 338), 1306-1314.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


