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2008 1 100.0 - - - - 1 100
2009 2 40.0 3 60.0 - - 5 100
2010 9 75.0 3 25.0 - - 12 100
2011 3 429 4 57.1 - - 7 100
2012 8 30.8 18 69.2 - - 26 100
2013 18 46.2 21 53.8 - - 39 100
2014 16 254 43 68.3 4 6.3 63 100
2015 16 24.6 46 70.8 3 4.6 65 100
2016 13 15,56 68 81.0 3 3.6 84 100
2017 1 4.0 252 92.6 9 3.3 272 100
2018 14 2.3 572 93.3 27 4.4 613 100
2019 16 2.2 679 91.8 45 6.1 740 100
2020 14 1.5 894 93.7 46 4.8 954 100
2021 8 0.8 934 95.3 38 3.9 980 100
2022 2 0.3 754 96.3 27 3.4 783 100
2023 5 0.7 720 96.8 19 2.6 744 100
A 156 2.9 5011 93.0 221 4.1 5388 100
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ZE B AT SAREL 6.8%4t0] "o~ g3} ol E}.L G, 15.9%= A5 &
FHo)A] Qret 31 sl 29 A9l Qlajo] A o2 &gk,
[ 3-7] BF 215 M|o| ASE 0| H2Yat Holy gkt Saioj| CHt Q14
T2 3] =L B5o|ct ol M= o &atHojct 56X
SINOIX| 2Tt FAXO0IX] LCt SapHo|ct Ha
SEA Hig SEX Hig SR HIg SEA Hig SEHA Hlg
() (%) () (%) ) (%) () (%) () (%)
Uiz Al HEE PSR 7 15.9 5 1.4 9 205 20 455 3 6.8 3.16
(n=44
HEMA| (n=52) 4 7.7 6 1.5 6 115 23 442 13 25.0 3.67
Q15 ZiMEl (n=28) 2 7.1 3 10.7 4 14.3 13 46.4 6 21.4 3.64
QIZAUZ (n=18) 0 0.0 0 0.0 1 5.6 38.9 10 55.6 450
AAp-Ao| (n=31) 0 0.0 1 3.2 0 0.0 22.6 23 742 4.68
7|Et (n=9) 0 0.0 1 1.1 2 22.2 55.6 1 11.1 3.67
HH| (n=161) 12 75 15 9.3 22 13.7 70 435 42 261 3.71
SX: LRI &b
i'i 316 3.67 364 4.5 4.68 3.67 37
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o QIS M= 0] CHol AL Hoff ASYF SA= UE

/AT Al o] oieh B A} A3}, AA 49| EEARs 64.5%7F TR,
9.7%7F 'l WS I ESIACH, USSP WA 44.4%71 ST,
11.1%7F w9 3t 3 SEACE W, B 9 52 ARG F 98A= 13.6%
7h R, 2.3%7 ol T AL SEPI0] W2 =S B /IS AT

SRR 46,497} TS BRI T SRSl 7P L B B8-S VIS0,

[E 3-8] 215 H|= Tuiof| St REEE

7= i S0tEs6ICE  BOLESIC} Hsolct QHESICE i SHESICE 5%
SEXS HIg .%EX—’F Hig SEXs HIEg SEXs HIg SEX HIEg o
(€] (%) () (%) (C)] (%) () (%) () (%)
WE U HEE YT 11 250 13 295 13 295 6 136 1 2.3 2.39
(n=44)
HEMH (n=52) 12 231 1 212 15 288 13 25.0 1 1.9 2.62
Q15 ZiMEl (n=28) 13 464 6 214 7 250 2 7.1 0 0.0 1.93
ASAUL (n=18) 0 0.0 0 0.0 8 444 8 444 2 11 3.67
AAt-A9| (n=31) 0 0.0 2 6.5 6 194 20 645 3 9.7 3.77
7[Et (n=9) 1 1.1 0 0.0 3 333 5 556 0 0.0 3.33
T (n=161) 36 224 29 180 45 280 45 280 6 3.7 2.73
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BF Q15 AF-9] o]0 sy o SEHAES 01'31—8— A0 QlAlskal itk &
3], Q15 Y =ololl A= 85.7%7F 'ol¢- of HTF AL SHT 7MY w2 Hol == Bt
Hut I W ASE Ao S £ °F°1V\15 717} 56.8%2F 48.1%71 ' ol-$-
ofgiek 1 Selel ol st 0t QLA
[E 3-9] BF 215 S TISHO| LHO|=0) CHSH Q1A
T= o< &t 2 Hojct BEo|ct 0f2{2 ™o|ct i< oLt 51
SHX+ Hig SHA= Hig SHA= HIg SHX HIE SHX= Hig oz
() (%) () (%) () (%) () (%) () (%)
dUxE U AEE B UR 0 0.0 0 0.0 5 1.4 14 31.8 25 56.8 4.45
(n=44)

UEH7 (n=52) 1 1.9 0 0.0 5 9.6 21 40.4 25 48.1 4.33
Q15 ZMEl (n=28) 0 0.0 0 0.0 1 3.6 3 10.7 24 85.7 4.82
QISRZ (n=18) 0 0.0 1 5.6 1 5.6 11 61.1 5 27.8 4.11
AAF-A9| (n=31) 0 0.0 1 3.2 5 16.1 13 11.9 12 38.7 416
7|Et (n=9) 0 0.0 0 0.0 3 33.3 3 33.3 3 33.3 4.00
HH| (n=161) 1 0.6 2 1.2 19 11.8 58 36.0 81 50.3 4.34
Bl 97 1

# 0
5]37* 4.00
ulfi2
m 02 £
ALA} 9 ZIE} {N=8) HH (N=161)
(N=
[23 3-5] BF ¢!
Exf 977 1t
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[ 3-10] BF 213 227} 0j2i2 §19(1+22:9 S=2SE

= oA HrdY o} RE AZS0| USAFE LU SHSI? A= QF 7|F0| 5 7|E Het I xjdlel oI T MR

EUEXI M FIUSQIE 7] 20| 45 MM St HXIZ U Eolo| Olalist QF WMol X ZHY eRo| =
A HE-TAIZS EaH A M apyo| f£Xig fEH S 71 32 HolX| 28 2 Yo
S EHE3EH&E83EH &3 BH 83 HH & 3 E H S B H & 38 g H &
&% X% &A% X% A% X% (% A%
() () () () () () () () v

wE U HS 23 59.0 11 28.2 12 308 6 154 9 23.1 10 25.6 3 7.7 3 7.7

= YR

(n=39)

HEHEA 19 413 17 37.0 12 261 11 239 7 15.2 8 174 9 19.6 4 8.7

(n=46)

oIF AME 17 63.0 6 222 10 37.0 3 111 4 148 4 148 7 259 2 7.4

(n=27)

oISAUF 5 313 7 438 5 313 3 188 4 250 0 0.0 1 6.3 1 6.3

(n=16)

AA-2ie] 9 36.0 11 440 7 280 2 8.0 5 20.0 2 8.0 4 16.0 4 16.0

(n=25)

7|E} (n=6) 4 66.7 0 0.0 2 333 3 50.0 0 0.0 1 16.7 0 0.0 0 0.0

HH| 71 511 42 30.2 40 28.8 28 20.1 27 194 22 15.8 20 144 12 8.6

(n=139)

EX: G 2y

SHEAS| 88.2%7t BF Q1& &5 HO|= X0|7h AT S

Al -SEA] 88.2%= ZRAE B4, AARIE T4, Q157138 wht BF /15 A+
o] zof] x}o]7} RAYSHE Y BT 79.5%= AARIY Adol| whet 2o 7} ahAy

Th -SEotlom, AA2] 80.1%= 15713l et Q15 G5 'dol ke Aol 7} Ay
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tu
12
Im

LIO|E 10|

= &2 xto|7}t AUCE CA X10|7} QUCH 3| xfo|7} SiCt
SEXY)  HIE(%) SEA(E)  HIE%) SEXT) HIE(%)
Hix Ol HES AD|AD (n=44) 21 47.7 20 455 3 6.8
HE=MA| (n=52) 19 36.5 27 51.9 6 11.6
OIF HHME! (n=28) 21 75.0 7 25.0 0 0.0
IZA2 (n=18) 27.8 8 44.4 5 27.8
AAF-M9| (n=31) 22.6 17 54.8 7 22.6
7|Et (n=9) 55.6 3 33.3 1 11.1
A (n=161) 70 43.5 72 44.7 19 11.8
EX: AIPE 2y
[E 3-12] MAlQI A BF Q15 23 0| X0|
= &2 x{o|7} AUCE CfA X{0|7} ULk 3A xfo|7} eict
SEAE)  HIE(%) SEA=E)  HIE%) SEA=Z) HIE(%)
WX U HEE BT (n=44) 20 455 18 40.9 6 13.6
HEMA (n=52) 22 423 22 423 8 15.4
OIF HME! (n=28) 19 67.9 7 25.0 2 7.1
ISL (n=18) 0 0.0 9 50.0 9 50.0
AlAF-Al9] (n=31) 2 6.5 15 484 14 452
7|Et (n=9) 4 44.4 3 33.3 2 22.2
HA| (n=161) 64 39.8 64 39.8 33 20.5
ER: GIPT 2t
[E 3-13] Q&7 BF Q15 22 Ho| = X{0]
=2 w2 xto|7} AUCE CiA Xj0|7} ULk 3| xfo|7} it
SEX=E)  HiE(%) SERY)  HIE%) SEXY) HIE(%)
Wx U HEE HETF (n=44) 17 38.6 22 50.0 5 1.4
HEMA (n=52) 16 30.8 23 44.2 13 25.0
OIF HME! (n=28) 19 67.9 9 32.1 0 0.0
I (n=18) 0 0.0 10 55.6 8 44.4
AAF-AO| (n=31) 3 9.7 18 58.1 10 32.3
7|Et (n=9) 4 444 3 33.3 2 22.2
A (n=161) 55 34.2 74 46.0 32 19.9
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BF 913 27 U3 NS EL BE oItk BE 189 $YAES He Kk Het
SISEr} P Rt AL 2 Al 915 T AF 2R 9Ty 8 A
o Hhet BEESL 71 gkon], £3) AF7| Ul AFYTE S SYHAET
AA 8 AL TFANH 2 W4 Fofdt 202 et shu A% AN

Rob SRS RE FEo|q AP QIrk A2t gl A= depith

[E 3-14] 15 HAt 2 ISE (63 YP)

e OIF P¥o| & T4 WAl A HT XY ol X2 T MM L Molgl HF oizAlol met o Rl
84, 7Y DL BN BA D U U BHY 23 Ui

g ofe

:jj;i?_a(i:‘t) 21 2.34 2.32 1.82 2.20 2.23 2.23

UEHA (n=52) 2.10 2.37 2.35 1.79 244 2.38 2.35

oI= Z1MEl (n=28) 1.50 1.86 1.86 1.21 2.07 1.71 1.82

QISUZ (n=18) 3.22 3.28 v 2,94 2.89 3.72 3.61 3.33

AL-4e| (n=31) 3.10 3.16 2.65 2.39 3.61 3.61 3.568

71E} (n=9) 2.78 2.78 3.1 2.33 2.78 2.78 2.67

HH (n=161) 2.30 2.50 242 1.97 2.60 2.52 2.49
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ou] Q15 A H *éoﬂ o] Mukz oz ‘HE olgl= 3go] 7 W69,
42.9%), ‘H]|8-&2] olgi=SH(57, 35.4%)°] 1 FHE o|}t) ‘a&F olg=3HLe
3595(21. 7%_& 7}1* X*O‘E} Zr Bopdz AmHH W= U ASE W AR, A5
A, 15 71A4Y Eok= ' agd B ‘HE olgl= S0 BorE v, JISIF 9}
AL AL oAM= ‘BEH olgkes SHol Ao Z Wikt
[& 3-15] 0| 915 Hxte| FEA0H LHSH H7t
= HIESH HE &85
SERNE)  HIZ%) SEHAME)  HIZ%) SEARNE)  HIZ%)
U U AZE 22 UR (n=44) 15 34.1 23 52.3 6 13.6
HEMA (n=52) 20 38.5 24 46.2 8 15.4
OIF #MEI (n=28) 19 67.9 7 25.0 2 7.1
IZHUZ (n=18) 1 5.6 9 50.0 8 44.4
AALA9l (n=31) 0 0.0 14 45.2 17 » 54.8
7|Et (n=9) 3 33.3 6 66.7 0 0.0
A (n=161) 57 35.4 69 42.9 35 21.7
EX: 77 Ay
£ Q15 Aol &40 thofAle ‘EE olgh= -8=(825, 50.9%)°] 7T Wk, H
& olgl= SE2 52(32.3%), ‘E&Z olgh= SH2 279H(17.8% 22 7Y A
At} ZF Bopd® A Hk g ASE IE|AR ASAA|, IS 78" HEol=
HEE4 F= HE olgk= 30| Wokd uid, QIS AE o “MAL Aol o= |
2 olgk= SHo| =2 A ERIsktt
[E 3-16] & Q1= Hxto| FSA0 H3t W7}
2 HES8% HE &8Y
SEARNE)  HIZ%) SHAME)  HIS(%) SEARME)  HIZ%)
Ux U AHZSE 2 (n=44) 16 36.4 24 b4.5 4 9.1
HEHA| (n=52) 14 26.9 31 59.6 7 13.56
OIF HMEI (n=28) 19 67.9 9 321 0 0.0
QISAUZ (n=18) 1 5.6 9 50.0 8 44 .4
MAHH2l (n=31) 1 3.2 16 51.6 14 452
7|EL (n=9) 2 22.2 7 77.8 0 0.0
XA (n=161) b2 32.3 82 50.9 27 16.8
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AUF A EAR R He S5 &5 Hist] 5243 7IE

Z
[e] -
kT, ‘ou|QlET} HelEo 2 . 3go] W BE o2k oj7o] 1 HE of

ped
o, oot = g ASE I 45 @R ou]lSa 2RlFo 2 HEE o] H]
q84'Ql FEol o] F EAIa Hrlstdeh ‘Hek d Aj4le] g% wFalo] HAsA] X
., Q% 712 olsfap] oleke ol that SEE A LrERdT,
[E 3-17] 215 EA0 2HE (1=2+222 S23SE)
= RE 7ZE ojH[QIF 1t B2 Y I A JIES E AP Y Aol EF oF W MR HE W
80 st 252 F o X WA ofEtE| o Y S & Aol THst Aol umy
o SUst 7| BE IO O HIIK A Mol ZHst XR¥ 0|85
=xg  HEs8y 2% x| 28
SY Hg SE g SE Hg SE ug S¥ Hg S¥ ug S¥ Hg ¥ ug
A (%) = (%) KA %) = % M (B A (%) A (%) R (%)
) () (F) (C)] C)] () ()] ()
HEE O HES M2| 18 409 22 500 14 318 12 273 4 9.1 7 159 6 13.6 2 45
S (n=44)
HEMHA (n=52) 32 615 15 288 19 365 9 17.3 7 135 5 96 6 115 3 58
QI= 7AMEl (n=28) 16 57.1 5 17.9 3 107 5 179 13 464 5 17.9 5 17.9 2 74
Q1= (n=18) 14 77.8 3 16.7 1 56 3 167 0 00 0 00 0 00 4 222

AL-49| (n=31) 24 774 5 16.1 5 16.1 5 16.1 3 97 2 65 1 32 6 194

7|E} (n=9) 5 5566 3 333 1 111 2222 0 00 2222 1 11 1 111
HH (n=161) 92 571 50 311 38 236 34 211 24 149 20 124 18 112 16 99
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= F X2|7| QUS M zF B2 U XM AP 2 el QIE QMIE| JEH M7 ZE 2@ JlE
e A8} o 2 Hit 9 S # HEq HIE W4 4 8Y
kit Z| s

3 HE 3YH HE 8Y Hg 8% Hsg 3¢ Hg 38 Hg 3 HE 38Y HE

e (%) XM= (%) == B A= (%) A== (%) == % A= (B = (%)

() () (C)) (®) (%) (F) () ()
WE U ASS A 20 455 26 59.1 13 295 16 36.4 1 23 5 11.4 4 91 1 23
A2 (n=44)
HE47| (n=52) 22 423 23 44.2 18 34.6 8 154 10 19.2 8 154 8 154 3 b8
Q15 7148l (n=28) 20 71.4 8 286 3 10.7 7 25.0 3 10.7 2 71 4 143 7 25.0
QISAURL (n=18) 0 0.0 6 33.3 3 16.7 4 222 8 444 4 222 4 222 1 b6
AAF- 29| (n=31) 16 51.6 4 129 4 129 5 16.1 19 61.3 5 16.1 4 129 0 00
7|Et (n=9) 8 889 2 222 3 333 2 222 T 111 0 0.0 T 111 0 0.0
HA| (n=161) 75 46.6 67 41.6 40 24.8 36 224 31 19.3 22 13.7 21 13.0 12 75

EX: 17 2y

- QI WA 2HASHS USHME UEE QT SHU| L2 9IF TR 20|
LRSI, Q15 A2 ©E, ATD HEE HASEY O SE 2E
oo
=41

% WA % 7He0P} W ag Ho] ROQIAo] ek 24 A, ANFH O AT
2 913 87 29 ok oj7lo] 7V ekt ATt A%Ee] that
AEEd kel oS 1 515 o|9lch. ‘9% M R B, A2 Alo) 3 7k

E 3-19] BF Q15 EXI0IM ZtAsP} st BE (122229 S53E)
= U5E R Lq2 AZRE AS M7IZ AR A I AT 7 HY e 4¥R Y JE

40| mE Q1 of tigt HAE HF  ast Xt AMHMZED 4 ZhHst

ZENRY EHORA 3 Zhst

SEX HE SEA HE SHA HE SEA HE SHA HE SEA HE  SEA HE

Y %) D) B HF %) @) R H) B ) %) HE) (%)
Ux A A=E # 23 523 13 295 20 455 16 36.4 9 205 3 68 1 2.3
&7 (n=44)
UZA| (n=52) 25 481 27 519 17 327 17 327 9 17.3 7 135 0 00
I 2148 (n=28) 7 250 10 357 16 571 13 464 4 143 2 71 2 71
QAZAZ (n=18) 8 444 12 66.7 3 167 3 167 3 167 4 222 0 00
2AF-29] (n=31) 20 645 16 516 11 365 4 129 3 97 4 129 0 00
7|E} (n=9) 3 333 3 333 4 444 4 444 2 222 T 1A 0 00
M| (n=161) 75 466 69 429 63 391 51 317 28 174 20 124 3 19

S5 AT XpY
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Z10 7 VFEPRiTE

B 3-20] Q15 2X P2 OIEC (5% BD)

T2 QIEMHY X 2F FHHQI QS 7] QAUSX|EO ME MAF I A9 ALE 22 15 g7t A
QIS MO ZEHA o "ot ant Xt g2 Mol My
5y

:ﬁf‘lf)" ass dgs 2.64 2,61 2.39 2.45 261 2.68

HEMH (n=52) 2.83 2.77 2.40 2.60 2.56 2.81

oI ZME| (n=26) 2.18 1.89 1,50 2.1 2.21 2.68

OIS (n=18) 3.78 3.56 3.56 3.61 3.1 3.28

A4 (n=31) 371 381 3.39 3.61 3.23 3.48

7IE} (h=9) 2.89 2.89 2.89 278 2.44 2.89

H (=161) 2.86 2.76 2.50 2.70 2.66 2.88

BX: H7T &Y

c 5 SEO EHECZ 21T GRI /HIHRl THO|L 7| EQ0| 2t
Eettitt= =X A1

d
=

HRbE 0 2 Q1S o F7H AIA QL ko 713 S0 whet gt odo) 71 B
KL, ‘S AF7F FAHOIA] B, AR TR 7 AR HA] 23 9Jdo] 1L FHE o

S js N
oAtk TheE AEFASL A Belo] B 2 BAZL AL ek sk Qs

§

A
o Uehint
[E3-21] 215 EXo| 2HH (1+229 Z=ESH)
= Z Ot 74 QUF X7l 7 A H27F M QIE oF iy AN ¥ Mol 5 {FI1ZH JIE

OIXQl JHHO| HMIHO|X| 2& = E|X| 2& o] £XHst #el X1 7|F HMo| HO=

Lt 7|2 E4oil 0| #5gt E[0] UX| 2t

U= = S|

SEX HEg SEA HEg SEA HE  SEA HE  3SEA HE  SHEA Hg  SEA HIE

@) %) MY % 2B % FE) B 2 %) 2B % =) %)
BHEUAZEAY 32 727 15 34.1 9 205 9 205 9 205 3 68 2 45
£ (n=44)




7= QIF Ot 7 QIF X|E7} 7 AlE 27} M QF P CHA MAF U Mol9| Q5 RF7I2t J[E

QIXQI MC0| HMZoIX| 2e = £[X| 28 o] £xiEst ol X1 71& MH¥o| H=2

Lt 713 £30 0| =3t £[0] QK| 25t

2} g2t

SEX Hig SHA Hig SYA HEg SYX Hg SEA Hg SEA HEg SEA HE

) (%) MY %) MY % Y B oY) B =FH) W F) %
H=4A (n=52) 40 76.9 16 30.8 17 327 6 115 9 173 4 77 2 38
OI= HMEI (n=28) 23 821 16 57.1 5 17.9 2 71 6 214 0 00 1 36
Q1= (n=18) 6 333 6 333 8 444 3 167 2 111 2 11 0 00
A AO| (n=31) 17 548 11 355 15 484 3 97 1 32 2 65 1 32
7€t (n=9) 6 66.7 2 222 1111 5 556 0 00 1 111 0 00
M| (n=161) 113 70.2 57 35.4 45 280 28 174 25 155 10 6.2 6 37
EX: LR 2

- BF 9I59] TN 5242 £017| SISHAE SEMQI Taiot MY I
7t RE BH 2F Ee

ekt BE Q1% 4 /1A Heko & JHelAel wintolut 7|3 Sl ek Rl
2 Ee) 7} ﬂﬂ%}u}ﬂ Sgaigitt. 53] o] FEL a%sﬂ ol she FA150]
Fasitha geigion] S5 AAY Hol B s e tr el SuArt 1492 4
Asleict I oreo vl Wyt A RE Aol HAIA z]ji_ HAaSE, AR A
22 5 QN Q% o oL A9 EE ek o vehit
[E 3-22] 215 EX0j| CHst 7ML (1+229] ZE2H
7= JHQI WCIO|Lt It XIBEE M AR HARE A HE| Zst MAF Y Mo9 FE QFIIZt JIE

71 EMof m Fsieln, HY S YR A5 9 ol XA 71E M™

2t giX|X| o M X[E= A F M2 X =]

CE Sg e st EE=7tAst

SYX HEg SYX HEg SEA HE SEA HE SHEA HEg SHA HE SEXA HE

H) ) =T % =@ % Y % ) B ) ) HE) %
W U HSE H2Y 28 63.6 21 477 17 386 8 182 4 91 3 68 3 68
2 (n=44)
HEHA (n=52) 35 67.3 25 48.1 25 481 8 154 4 77 2 38 1 1.9
Q15 7188l (n=28) 23 821 17  60.7 8 286 4 143 1 36 1 36 1 36
QIR (n=18) 5 278 7 389 10 556 5 278 3 167 1 56 0 00
MAHAQ| (n=31) 14 452 15 484 13 419 10 323 2 65 3 97 1 32
7|E} (n=9) 3 333 3 333 5 556 2 222 2 222 0 00 0 00
HA (n=161) 97 60.2 77 478 66 41.0 32 199 15 93 9 56 6 37
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O BF Q15 2F A &t Q1A
* BF 213 2F XA HEciM = 21ES A= FH0IA = 1S 7|2 X
M 2 QI A0 Lol 2TIHSI UCH, Q152 Adlcl= FAHM=
g J|E0 MYEHN E20HE
BF Q1% 29 A4 o AAZQ =L HE SFo|t} 15299730 A4 1} Q1=
e AA” = of| tigt TSI =080, RISV A1 9 Q18 F% of gt TS
7F 7P W3kt Q15 -2 AlA T3 O] =S -FARHA ARFH o= QISAI7E ]l
Sttt RE PR RS B Ao Uttt
T 3-23] 215 2 HA| #H MEr (6™ D)
7 OIF T2 NAY TE A2 XY AISTIB XY W oI Y 43 JIEO| Y
ux Y ASE BYS
(n=44) 2.61 2.57 2.45 2.66
HE4| (n=52) 2.56 2.77 2.31 2.58
Q1= ZME! (n=28) 1.93 2.43 1567 2.04
IS (n=18) 3.22 3.00 2.50 2.06
AL A9 (n=31) 3.45 3.35 2.97 2.35
7|E} (n=9) 2.78 2.67 2.56 2.78
HF| (h=161) 2.68 2.76 2.35 2.49
SR HTZ 2HY
o 215 2 MAL FL EHH2 USRY7 [ EM= Q5 S8 & BF
1% 29 AAC] BAYORE thekr} 15297 o] FAstel SEA Telt
REg o2k Sgatolrk. 1 R0 2 Al ool Sekat HAL-Alel il gt
B9 el $E oleka A4S YT ANEE 47 7% A% H] g %
R0 gt EAl= At o2 W2 HlES B o /15 Ao sidel= SEA
E2 Z 93 BA 2 &5l Ut
H 3-24] 215 2F HA 2| 2HIM (128+222 ZE22H)
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=st
SEA  HIE(%) SEA HE%) SEX HE(%) SEAs HIE%) SEi , HI2(%)
()] () (C)] ()] (C)]
HEMA| (n=52) 38 73.1 29 b5.8 15 28.8 8 15.4 5 9.6
Q15 #AMEl (n=28) 23 82.1 14 50.0 0 0.0 14 50.0 1 3.6
OI=2 (n=18) 9 50.0 2 1.1 11 61.1 10 55.6 0 0.0
AlAL-AQ| (n=31) 16 51.6 5 16.1 17 54.8 15 48.4 0 0.0
7|E} (n=9) 6 66.7 6 66.7 2 22.2 1 11.1 0 0.0
HH| (n=161) 110 68.3 85 52.8 45 28.0 39 24.2 9 5.6
E7: G &by
o QI 2F HA JHME oMz QIS 2F 7|2 XPEt AAF-Aof@{ 2o oY
ot Sg 227t Z5ittl 3
A5 =G AA RAdHRIC R A -SHAFS] Ayt o]4fo] ISP 7 | A o] L]
Sfeha SRSt AR UoI9IRIe] 53 Bel & fARE SR Eo] mEHgon, 5
5] QIF Y SHARES 7FY 583 EAIE AL S H ekt
[E 3-25] 215 2F H[A| 74MLRt (1+222 S=SSH)
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st 22| Al 5
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() (¥ () () )
gx Ol AZE MY 27 61.4 36 81.8 14 31.8 2 4.5 1 2.3
£ (n=44)
HEMA (n=52) 32 61.5 30 57.7 17 32.7 11 21.2 6 11.5
Q1= ZME! (n=28) 14 50.0 16 57.1 5 17.9 15 53.6 3 10.7
QIEAUT (n=18) 11 61.1 2 11.1 9 50.0 1 61.1 0 0.0
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7|E} (n=9) 2 22.2 6 66.7 5 55.6 2 22.2 0 0.0
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W U AHEE 22 PT (n=44) 40 90.9 4 9.1
HE4H (n=52) 49 94.2 3 5.8
QIF 7AMEl (n=28) 24 85.7 4 14.3
AL (n=18) 17 94.4 1 5.6
HAH A9 (n=31) 31 100.0 0 0.0
7|Et (n=9) 8 88.9 1 11.1
MA| (n=161) 148 91.9 13 8.1
ER: HPT 2
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AT FAHE03.207 ASUF FAAEO04.4%)°] 53] £ &2 WS

Z3ER R0 QIS R A= ATA 0= F ashA] Qth= -85 H180] 32.1%<
Z e

paus
lo

= 5|t TQ5IX| it
SEAE) BIZ(%) SERE) BIZ(%)
W U ASE BT (n=44) 41 932 3 68
HUEEA (n=52) 44 84.6 8 15.4
915 218 (n=28) 19 67.9 9 3.1
QAIZAUZ (n=18) 17 94.4 1 5.6
AL A9 (n=31) 24 77.4 7 22.6
7IE}(n=9) 7 77.8 2 22.2
HH| (n=161) 135 83.9 26 16.1
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W U HAEE A2HT (n=44) 23 56.1 8 19.5 10 24.4
HE=H7| (n=52) 26 59.1 9 20.5 9 20.5
Q1E HME (n=28) 3 15.8 9 47.4 7 36.8
QIERZ (n=18) 7 41.2 5 29.4 5 29.4
HAE-M9| (n=31) 15 62.5 7 29.2 2 8.3
7|Et (n=9) 4 57.1 1 14.3 2 28.6
M| (n=161) 66 48.9 36 26.7 33 24.4
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oIF ZME! (n=10) 8 80.0 7 70.0 5 50.0 0 0.0 0 0.0
AAL-Ae| (n=4) 3 75.0 4 100.0 1 25.0 1 25.0 0 0.0
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SEXY) HIE(%) SEXY) HIE(%)
I U AZS BAQS (1=36) 18 50.0 18 50.0
HZA (n=41) 30 732 11 26.8
oI HNE (1=26) 22 84.6 4 15.4
AAR-Al2] (n=11) 10 90.9 1 9.1
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HIE U AEE B2YS (n=36) 26 72.2 10 27.8
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OIF HME! (n=26) 24 92.3 2 7.7
MAL-Al9] (n=11) 10 90.9 1 9.1
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A Study on the Operational Diagnosis
and Improvement Measures of the
Barrier-Free (BF) Certification System

SUMMARY

Bae, Sunhye
Kim, Yonggook
Lee, Jookyung

Our country entered an aging society in 2018, and researchers have shown that the
population of disabled people aged 65 and over is gradually increasing. In response, the
government implemented the BF certification system in 2008. Following the
introduction of the certification system, the certification of public buildings
commissioned by the state and local governments became mandatory in 2015, and the
scope of the barrier—free (BF) environment has gradually expanded from buildings to
include roads, parks, and other places. As a result, the number of building certifications

issued has increased rapidly since 2016.

However, the enforcement of the certification—related system is taking place without a
comprehensive diagnosis of whether the systematic structure and procedure of
certification designed in 2008 and still in use today are suitable for what society
demands, and whether the method of reviewing 94 indicators in 6 fields by the staff and
reviewers of the certification agency is an efficient evaluation method. In addition, there
are cases in which it is impossible to complete certification within the pre—set design

service period due to the excessive amount of time required to obtain certification, and
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there are ongoing issues with the operating methods and procedures, such as the absence
of mutual operating standards among certification operating agencies and the provision

of deliberation opinions outside the scope of certification.

Therefore, this study plans to review the initial purpose of the introduction of the BF
certification system, identify problems in the operation of the system, and propose
regulatory improvement measures to increase the predictability and efficiency of
certification. In Chapter 2, the conflicts and issues that emerged in the BF certification
site were reviewed through the current status and case study of the certification system,
and the reality of these details were confirmed through the diagnosis of the actual
situation specifically in Chapter 3. In Chapter 4, the improvement projects needed for
the operation of a predictable certification system were proposed. The results of the

study are as follows:

Chapter 2 aimed to comprehensively diagnose the current status of the BF certification
system and propose reasonable and efficient measures to complement the problems. For
this purpose, the current status of the BF certification system was analyzed in depth, and
the improvement directions were derived from the comparative analysis. The major

results of the study are as follows:

First, the current status and problems of the BF certification system were analyzed. The
current status of the system was thoroughly reviewed through the legal basis, policy
changes, certification procedures, and certification criteria of the BF certification system.
In addition, the problems in the operation of the system, which include the complexity
of the certification process, the ambiguity of the certification criteria, and the lack of
follow—up management, were analyzed in detail. In particular, it was pointed out that
the qualitative indicator ratio of the certification criteria was high and the qualification
criteria of the review and deliberation committee members were ambiguous, which

resulted in low reliability and objectivity of the evaluation results.

Second, the comparative analysis with the performance certification system of other
buildings was carried out. By analyzing the BF certification system in comparison with
Green building certification, Zero energy building certification, Intelligent building
certification, and Long-life housing certification, the special features and areas for

improvement of the BF certification system were derived. The problems identified
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include the complexity of the BF certification system, which carries out deliberation
procedures at the preliminary certification stage, the absence of quantitative evaluation
criteria for certification standards, and the insufficient management of the qualifications

of the review and deliberation committee members.

Third, the directions for improving the BF certification system were reviewed. Based on
the result of the study, it was confirmed that it is necessary to establish specific and
practical measures to improve the BF certification system, such as simplifying the
certification procedures, clarifying and quantifying the certification criteria,
strengthening the qualifications of the review and deliberation committee members, and
establishing a systematic structure of follow—up management. In particular, it was
confirmed that it is necessary to first review measures that can increase the efficiency and
reliability of the certification system by designating a certification operating agency,
establishing quantitative evaluation criteria for certification standards, and nurturing

professional personnel.

In Chapter 3, by distinguishing the people concerned as certification agents and
certification targets, the level of awareness of the participants regarding the
achievements and problems of the BF certification system was identified. In addition,
actual certification cases were analyzed in depth to identify the reasons for the

certification period being prolonged at each stage.

Problems and improvement directions of the certification system as perceived by people

concerned

First, the problems and the need for improvement of the BF certification system were
confirmed. As a result of the FGI and surveys, it was found that all groups of people
concerned mutually agreed that the BF certification procedure is complex and
time—consuming, In particular, those involved in the areas of procurement and building
management have recognized that there are particularly more problems in the operation
of certification systems and procedures. The BF certification task is evaluated as a
difficult certification task to carry out, and in particular, 85.7% of the certification
consultancy professionals surveyed agreed that it was very difficult. It was recognized
that the certification process is delayed due to the difference in the certification result
depending on the certification agency and the composition of the reviewers, the burden
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of frequent design changes and re—construction during the certification process, the
inefficiency of the procedure, and the ambiguity of the certification criteria. In addition,
it was also pointed out that the reliability and objectivity of certification results are
reduced due to the ambiguity of qualification criteria for review and deliberation

committee members and the lack of consistency in evaluation criteria.

Second, the improvement directions of the BF certification system were summarized and
proposed. According to the results of the FIG and the surveys, specific measures for
improvement were proposed, including simplifying the certification procedures,
clarifying and quantifying the certification criteria, strengthening the qualification
criteria for the review and deliberation committee members, and establishing a
systematic structure for follow—up management. In particular, measures to establish an
integrated management system by designating a certification operating agency, to
provide quantitative evaluation criteria for certification standards, and to nurture

professional personnel were emphasized.
Review of issues and causes at each stage through in—depth analysis

This study collected representative certification cases to understand the actual situation
of the certification system in operation. With the cooperation of local governments and
offices of education, certification—related data were collected for a total of 11
representative cases, the opinions derived at each certification stage and the reflection
plan for them could be reviewed in detail, and in—depth analysis was conducted for 4
cases where interviews with relevant parties were possible. The 4 cases selected are an
elementary school auditorium expansion, an administrative welfare center, a daycare
center, and a senior center, and the time taken for certification and their analysis results

are as follows:

It was found that preliminary certification took an average of 4.5 months, and actual
certification took 11.1 months to complete. It was identified that the main reason why
the actual certification takes longer is that separate services are conducted to reflect
opinions when opinions are expressed after the construction company withdraws from

the site after completion.

In all 4 cases, the review committee requested improvement for matters outside the scope
of certification, and opinions on improvement related to urban planning roads and

obstacles other than road occupancy sections and project site boundaries were
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confirmed. Particularly, in the case of expansion projects, a request to improve the
passageway and entrance stairs connecting the building subject to certification

application and the main building was implemented.

In the projects of a daycare center and a senior center, items that were not mentioned in
the preliminary certification were required to be improved during the actual
certification. The reason for this was carelessness in construction or failure to perform

precise work.

Different results were also derived depending on the distinct characteristics of the
applicants or committee members. The staff and reviewers of the certification agency
may propose wrong judgments, and different conclusions may be reached through
deliberation if the participants actively explain the validity of the original plan in relation

to the relevant opinions.

Similar requests for improvement were made repeatedly for the same item in most of the
in—depth cases. In particular, there were repeated suggestions for improvement
regarding the slope and steps to create a walkway to the main entrance of the
intermediate facility, the location of handrails in indoor facilities, and the location of
signs for sanitary facilities. However, there was no sharing of recurring problems

identified in the case studies or efforts to prevent them in advance.

Chapter 4 summarized the current issues of certification examined in Chapters 2 and 3
and derived directions for future policy. Based on this, improvement measures and
regulatory improvement projects were derived, and amendments to related laws and

regulations were proposed.

The workload for BF certification is more intensive than for other certifications. Because
the certification—related tasks are carried out when the plan drawing is already
completed or when the construction site has completed its work, there are many details
that are difficult to respond to flexibly when there is a request for improvement. In
addition, the current certification cycle is not closely aligned with the actual
construction phase of the building, so it takes a long time to reflect improvement

requirements.

Considering these current issues and characteristics, the improvement projects were
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proposed separately as improving the certification process and improving the building
production process. First, for certification procedures, it is necessary to simplify
procedures and establish intervention points and methods linked to the building
production process. Second, to improve the quality of certification, it is necessary to
provide a manual of integrated operation regulations and review criteria, and to revise
the certification criteria. Third, in terms of the basis of certification operation, it is
necessary to establish an integrated operation system, establish a human resources
evaluation, management and education system to nurture excellent personnel, and
reform the certification fee standards. As for the building production process, it is
necessary to specify the scope of certification—related tasks, exclude the floor area and

building area of accessible toilets from the calculation, and unify related laws.

The regulatory improvement projects were divided into short, medium, and long—term
projects and presented with a plan for implementation after considering the urgency and
status of related research through processes such as hearing opinions from experts in the
legal system and from seminars, and meeting with experts in the BF certification system.
It is necessary to proceed with the following as long—term projects: 1-2. Establishment
of the intervention point and method linked to the building production process, and
4-2. Unification of related laws and regulations. In addition, the following are proposed
to be carried out as short—term projects: 2.1. Provision of a manual of integrated
operation regulations and review criteria, 3—1. Establishment of an integrated operating
system, 3—3. Reorganization of certification fee criteria, 4—1. Refinement of
certification—related task scope, and 4-2. Exclusion of accessible toilet floor area and

building area from calculation.

This study is the first study conducted by the Architecture & Urban Research Institute
that deals directly with the field related to barrier—free or universal design. In addition,
it is meaningful because it objectively analyzed the current status and problems of the BF
certification system and proposed directions for improvement by comparing it with

other building performance certification systems.

The result of this study is expected to increase the effectiveness of the BF certification
system and contribute to ensuring the right to mobility and access for socially vulnerable
people, such as the disabled people, the elderly, and pregnant women. In addition, it can
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be used as important basic data to improve the BF certification system and establish
related policies in the future.

Keywords :

Barrier-Free Certification, Public Buildings, In-depth Analysis, Regulatory Improvement
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