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i

O

importance)& YWEWE FXo|H, 1, u= 73F o & & @S UERG
Hlae] 7]Fe] HiE &40 uhel 3 Q0] b2 Q0] Hd A
AZAS YEE ol gundde] wE 8 A9 984 Apde] 54
@ oul7h Role £AE AgHT. olUuaE 9% Fuzy AHPEAY
o A AFREE H = vhe %9 Zvh(Anagnostopoulos. 2007).
[E 4-5] Fuzzy-AHP 24 YA AIE2EE EHE
AHE EIt =Rk TFS H& TFN H &
=S &(Equally Preferred) 1 (1,1,1) (1/1,1/1,1/1)
SSOotHUAM &2t 85 E
(Equally to Moderately Preferred) 2 (1.2,3) (1/3.1/2,1/1)
k2t M S & (Moderately Preferred) 3 (2,3,4) (1/4,1/3,1/2)
Q2L N ZoHH d&E
(Moderately to Strongly Preferred) 4 (3,4.5) (1/5,1/4,1/3)
2ot H & S & (Strongly Preferred) 5 (4,5,6) (1/6,1/5,1/4)
ZotHOA S 2oHH a5
(Stroongly to Very Strongﬁl Preferregd) 6 (5’6’7) (1/7’ 1/6’ 1/5)
e ZotH 45 &
(Very Strongly Preferred) l (6,7.8) (1/8,1/7,1/6)
I ZotHUHMN =22 845 &
(Very Strongly to Extremely Preferred) 8 (7,8.9) (1/9,1/8,1/7)
=252 S S E (Extremely Preferred) 9 (8,9,9) (1/9,1/9,1/8)

A A G E $4 i9 AEAE dehlE AgeAde s =
(1, omyy w)E ARBG T wA BAS EBalN QoiR 7t oA AAAS
o olglula AvpEe] Hwghe Adstel £4 o AEAE vElE A
ARG 5 = (1 my, 1) S TIA AL
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B vuste] s = (4, my, w) =S = (4, omy, w)D 7HERY A=
Tk 59 sE vasty] fEAE, 5 =549 Thede] B vis
=5)% §=549 7Fede A v(s=S)wks Alad

A A Al M= A i A AER 5 7F yA S 1 -
ROl AAHAAEH S - - S ET F JbsAY] AR V(S =S5, ...,
S)#kE ek

AN WA d() = min V(S = S§,) & 7HAEE, 460)2 FAE
HQE°] 7teAE X3 9E Wi 78 & o, ols At )

:
2 £4E9 AFHQ AFA WY WE FaA Ak

(T

)

4) Fuzzy TOPSIS -1+

A TOPSIS(Fuzzy Technique for Order Preference by Similarity
to Ideal Solution): ©7ls SAFAR(MCDM) HAIE af2st7] 918 %
% StH=E, oel 7HA 7]Edd wet gijbks =9 gkele W olth o] v

7]
ol 34 A (negative ideal solution)¥+= He] "ojx Y= A=
o 98 AAs. oA AN 7 TFolA HAH A
e, BAgA sidAe 7b 7)ol A FHete] AEE YERT o
A TOPSIS= HA| ¥ o2& 7INte & slo] B3 BeA
sto] JAtAAG S FPerh

Fuzzy TOPSIS® @A™ Hxb= tha3 #oh 1WAl= HA 7t =
g5 At o] dAAE 7 dijke] FUHE vYEhilE HA 5 2
gstal, BE o3t Hrbe AEFRAN AErte] IS T8 Aotk
A5 B0l gt A7F nl Z1Ee] el 77t ofW Axe A melr
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s AN, AEA Q= AAFHe] el s,

[H 52] 98 HXHE &

AHE EOt SRT TFS E & TFN 2 &
=S & (Equally Preferred) 1 (1,1,1) (1/1,1/1,1/1)
SSOtAHUAM 28 85 &

(Equally to Moderately Preferred) 2 (1,2,3) (1/3,1/2,1/1)
k2t M S & (Moderately Preferred) 3 (2,3,4) (1/4,1/3,1/2)
20N ZotH 5 E

(Moderately to Strongly Preferred) 4 (3,4,5) (1/5,1/4,1/3)
2ot A & S & (Strongly Preferred) 5 (4,5,6) (1/6,1/5,1/4)
2ZotHOA S 2otH &5 &

(Stroongly to Very Strongﬁl Preferregd) 6 (5’6’7) (1/7’ 1/6’ 1/5)
e ZdotH a5

(Very Strongly Preferred) / (6,7.8) (1/8.1/7.1/6)
e ZStHNA =52 85&

(Very Strongly to Extremely Preferred) 8 (7,8,9) (1/9,1/8,1/7)
=52 NS & (Extremely Preferred) 9 (8,9,9) (1/9,1/9,1/8)

» &X : Anagnostopoulos(2007).

24 3 4 FoE9 $ACHE FUEE 0.682,

3= 0.184, $F4AE 0129 £o2 YEEth ole w4 $573 4

Fel glol ¢FARIF Y Fad a4 FUHEAES Jvdnt
2~

A5 A3 d3AA X4=(CI, Consistency Index)+=
0.053, €A H]&(CR, Consistency Ratio)< 0.092% AF&E% AT}, o]
e AdaA BH&o 7]5(0.1) oldte sdEtng, Axpe] Aol

iy

=
i AEAdo]l Fws grE oz HJrid ¢ Q. olE EEl, =W
ST FQa gk AAA HA AHPE &8t 49 A
Az + At
[E 5-3] 1HIE ¥ MAUHE 2% ¥ 2449

= exol exom exAR| W wE | JEN | Lo

1.00,1.00,1.00 | 5.93,6.93,7.73 | 5.00,5.85,6.5 | 2.86,3.21,3.51 | 0.682 1

0.13,0.15,0.17 | 1.00,1.00,1.00 | 1.13,1.50,1.92 | 0.47,0.54,0.63 | 0.129 3

M| &I | HD M

w0 [0 e | 1
= |

0.33,0.51,0.73 | 2.02,2.58,3.13 | 1.00,1.00,1.00 | 0.77,0.94,1.11 | 0.184 2

* CR = 0.092

- 170 -



o el w=

=
=

7

R

=

]

S
Qs

il
‘DFMUWM 0° Nk
ﬂ%@ar.moofﬂ@
ﬂoﬁaaﬂﬂmﬁ%,wﬂrw MrmMmﬂ
agﬂzﬁqma %Law
=W &o %0 o oy = < o o o e
gl LEES P Iyl o s o
maw% %AL:% d@i_szﬂ g W
;Li%rﬂar mq_vq@% ® oo N
ﬂ.mxzr&iﬂ%ﬂ% obxﬁdﬁjx i _
o ok RPN zn Th z.ﬂ.mu a 2 o K
o S i e A
X0~ ~ Zl;o] L#]X‘Ul‘mﬁ W
OLJ|11 o — LHET]A ]
o = il o T o o T Co) g 7
% T o w % ﬂ_ﬂ o -
o»qo.xﬂ@Mww = ,momﬂﬁrﬁ?7§mﬂ
1@%19 ¥ % ﬂ??%ﬁ@@qﬂ
Hﬂﬂrmbﬂ%ﬂ% o#ofmeéko%xﬂﬁmﬂ
= S T S Ly 9T < <
QEOM@@J T ﬂwﬂo_amglﬁo%
o] @.%7:;_“ P%.ﬂﬂ m_.o]oT
eﬂ_aﬁ@w]ﬂ.zrio_m ﬂWL,%ﬂoﬂmmWTmM@}
mo_mﬂooﬂmu] Rt - XX x
F il i > o 2 - X5 o ™ RN T E
lﬁh_xq@ % Do 2 . 9
< N X° op W xaw]mOmﬂ_ﬂaﬂﬂukdu
do M m N o o R Tw T i T o= o %o
%sz_aoLoTﬂrﬁx zTUroL ?H@%wﬂ
o = —
mﬁo_.uﬁaﬂmOEzwdu Tﬂmﬂ_ﬂ:_y/%mﬂwﬂa
1r]7Hu P g iurxdﬁz_,oﬁﬂl.dﬂ
ook~ = 9 3 5 e R w3 T X
T AT S o W o w® o - R
N - & Mo & m mm ojp of oF .»zn o o
o T + 7 o Mo T o o fir o
O iy ~ R ,UI Lf ﬂL — - ﬂ_wﬂy wr
o Mo o ™ o e N o
o T - N Mo s o
w ol & ]OT],;%J.O
JMOE#EJ_AI o X
X oF i ™
= uogﬁ o
oy T o 2
o_ain
o

/\gjq_

[e)

=

7

Fefell glo]

Y

4=
==
]

=171 -

Z3}o] 3
e k=
= 7o]'§]_g- Z:]lq]%7]_

7] olech what
) A

)

H

=

s}

[e)
=

A



s = A

=
=

g3ted, o

ez 7

] O]
1w

G+
w

1
et

28 F

o

i

7t o]

[c]

=]

3

s},

|

3

3t
o SA=97t iAoz W)

)
S

A3}

1

s

4

oF
<H
e
oF
oK

Iy

)
Rr

-

20
o

2
3
1
3
2
1
3
2

0.748
0.165
0.086
0.641
0.207
0.656
0.071
0.261

3.08,3.42,3.70
2.71,3.05,3.33
2.77,3.12,3.44

F3AH
5.5,6.4,7

1.30,1.95,2.66 | 0.50,0.60,0.72
1.00,1.00,1.00 | 0.51,0.66,0.86
1.00,1.00,1.00 | 0.82,0.95,1.06

1.00,1.00,1.00 | 0.92,1.11,1.29

5.45,6.26,6.7
4.06,4.9,5.8

1.00,1.00,1.00 | 0.17,0.22,0.30 | 0.40,0.45,0.51

6.4,7.4,8
1.00,1.00,1.00
5.2,6.2,7.2
6.2,7.2,8
3.6,4.6,5.6

0.39,0.68,1.1

2.07,2.48,2.70

1.00,1.00,1.00
0.13,0.14,0.14
0.19,0.30,0.52
1.00,1.00,1.00
0.49,0.70,0.92
1.00,1.00,1.00
0.12,0.14,0.16
0.31,0.53,0.76

X

4

=
-

oXxX
7T | 0.14,0.16,0.19 | 1.00,1.00,1.00 | 1.91,2.33,2.79 | 0.63,0.71,0.81 | 0.151
QAm

2
2

2L
as
()
Il
2L
(1)
[
2L
as
()

JE

N

e

i
_

,.EO

R

W
<
i)

P
I

wrb %7 AE

o

{oll A = A

O]}\
RS |

€4

Ho

0.748= 7}%

- 172 -

o

)

=
iz

(1 1

=
iz

stom, o

7} 1

S

18
7}

S
vl

]

[}

3L

-
A

=

3L



2 9FuE 0.1659

Bt o A7t 1ol 559

ojn

,.EO

iy

)

o

3

o
a

B

o

gl

=hat

KeN
=

]

Xj,oxq

Far, =AA QbR

S

>

ol

Q

3

0.151 &+

0.6412 7} =&

0.207, 72|

=
=

A7 AE7F 2w 15)S R

-
s

tom, argor $FAAE

47}s
o= e

3

Ealel

o]

sl

A7 A

"R
Hr
N
nal

)

of =7} A

ATt

SHA

0.656°.% 714 58

AR E
0.2610.%2, $-F9ul

o ==
T

ot

) EQ

(Il 1%

=
]

A AE7F 2

7}k

[o3!
H

o=

0.071 =
7}

1
s

3l

e

57

Az e
I AP or AAE 7

AAH RS FEHL, 7

"
s
<

)

—~
fi7e)

22

=8

~
B

7h Aol A ebE It 7)

Ly =
2E A

’

a3t

S|
ax

]

7b 1w

=
A

A vebs s, o A

S

Mz ol

=
A=l

1

(o] iR
s T

N
oy

<

=
LOL
N

o
o]

BR
—_
fife)

Nfo
i

- 173 -



5

—_
fife)

0

o

ruge]

A

she} vEo] AH

=
=]

A}

O

i+
o

=0

%

Mo
.

qr

]

= X

0]
2R

PN
T

4

SAlOl &

=
=

w5l AAA 7)o

o

0
o
R
i+
ol
™
&+

ol

N

ok
<H

T oF _
oF M| ¢
K ™ —

Wl e | 2| 8
~ o o o
8 & &
D — ] o
58| | &
Kl - o S
=8 | 8 8
o [a\] o
Rl s X 8
n_ﬂ | o © -
o 8| 8 8
SRl 0 -
B4 8 | 8 s
= — v —
a0 S R
w| < | 8 8
R0 o - o
| 8|8 3
A0 — — o
0 8 o Iv)
<+ - o -
W 8 o« =]
gr8r| — < -
KF 8 0 8
(3 - @ o
o Kk =
&) o | KU %0

M| groer | o a0 | % 3 a0

| K-%0| < 8|3 R 8
Ok <+ | AO W\ Rr

* CR = 0.047

o] 0.491% 7}
0.313, (&)

o] 0.180 o2 e

B

4(CR)& 0.047

w7 A

Q]
=

B
HH

70
o

0

T
P

file)

il

Hl & 7]5(0.1 o))<

A

3

s

]

= Yeht ¢

)

3k o (E)

PN
T

23

o =
T

-
s

]

o

o

T
JJo
)

O

- 174 -



=

3T

8%7F 0.4972 7+

- 175 -

— —_— - .
o T ol R Y T F
Ltd.%‘ﬁwew,ﬁ obw| Y| T YT T
Sy Ee T = g8 |58 5 2
oo B E T T o 813 2888 818 8
o) W of o M ! MF "
T L ' _ by S
e =5TT gy 28 z|ezz|ze]e
- Com oy & WiEldl g g |2\ = 8 8 8| 8
ZT O~ 17r0 = - Ny <. ] e N m “H N - “H N S
T L ox o 0 |RIEIG 3B F F 5|2 E
o Eo - 5
g o 2 B w@rﬂ -y ok e g | = g8 |3 g| 8
NS X ~o RCwol o | ™~ = ™ |~ = 5 ; -
N glo H o) N H K3 g | © - S | . Q@ .
I- B 1:,_ Ny _A_.o =9 a3 Mw s > o s N s
do W __ N B EHe 5 g |8 s| 8 |9 8| 8
X H ol = |5 - = | « -1l g =
o T 0 o] of o MM
< Jo X Dl s =| S |z|Z 29| =Z| =
oF o o T o < MR I8 @ |8 ® |88 K
T oo ~n ol R& S| =| s |Z|=]| e |<|=| =
) Nl W = o | 5 8| & |[2|8| € |€|8]| &
T B = =) s|=| s |s|=| s |s]|=] o
i~ _1_X|O ,_Im/l ~ ,mﬂ ‘_I#m._‘_ o
K KU o Kkl |8~ @ |8|8| & |[8|&| R
o oo = | & e > > ! > ! ]
R 0 oF |3 — |2 s =zl =l 2| =
R A Ring| 8 88| 3| € |8 9| F
o N < LT R = S =< 2 |=|a| =
B N e Mo ®ogy H® |88 8 8|8 8 |8 d| €
Fob T _Tgeg [ |FIF[ S sl e AlS] -
FOTR L A mum enea o —_ ,
| i~ ~ R) 0|kl |~ R 0| RS 0| |~ - O[[R) WOKU |~ R W0
o clﬁ DI R Rr 87| R0 0| 38 KT 8| Rr BT (R0 0| 3R [ 8r|Rr BT\ RO 0|3 KT A1
wNoge o R &/ K %0/ < 8r| = K- #0|K- %0\ < 3r| = )T %0 K- B0 < 37| = K- #0
K of B ORI m ooy __ | W |or<kAn OF <H||oF <+|Aa <H| OF <-| D Ok <+
T W R o WO o @ | T
o O 0w\ o —NWR
%wﬁﬂwﬂﬂ BT kAN =W hE ke
o o o & - =

7h= ATt

|

)
'LO

& ogFo] 0.109 o= el



T
Rl
of
Ny
el
Tr
JJo
w

0

)
—

=
1o

T
P

o

B!

o] o]
o] 0.201 +£o2 e

=

=

=

1o
Fglow, o1

[e)

=

°©

7}

[c]

=]

{4 ¥

T

h s

AR B R oA

o] 0.477% & F4
3 o=kl 0.321, W(E)

o

3

B

T

QLN
=

)=
4

4

S
Tl

oL
o

A

A
be

S

bic. 4
%

°©

7}

(e]

|

CR-A

<
R

gdo] obd A AAT T

7V 2E1 2%)

=]
RN

4

S
Tl

]

d o] 0.218

™, h(#H)

3 O

PR

0.282, Hi(¥)

0.499=2 7%

oA A%
775}

il

Ny

7h=H,

|

3

=

[e)
718

j
a

34 ol g3 %A ol

]

[}

3L

N
al7)
s
pj]
s

- 176 -



el

5

ach

R8s

A A}

Z] S
==

1
s

35} o ()
o}

R4

3

ko)

PN
T

3l oF

S

HH, Al
33}

=

°©

NED:
Fan =) 4

1
[E 5-7]

Al

oF
<H
g
oF
oK

LA

K0
Rr

<0

ol
E

Kk
OF

T F
OF <H

-

s

3

23}

}

0]
T

0.529
0.346

0. 124
o]

2.13,2.44,2.65
1.37,1.58,1.78
0.44,0.53,0.65
7hE e,

E

KH

ZHEley, aggom A
YA

QAERT $

[}

D=

4.26,5.26,6
1.00,1.00,1.00
=

3.6,4.36,5.02

[

=20 2el

T

h 8

3.75,4.39,4.9%
1.00,1.00,1.00
0.99,1.20,1.64

ar
[
= o
1 ~o

oF

1.00,1.00,1.00
4.14,4.85,5.47
0.19,0.240.37

H

EH

el M SEate] A Bt o

e

2
e 727t 05712 M F4

X
*» CR = 0.068

Ze

e
g2
=020t

_E|l
=7} @ 7F 0.346, A =571 0.124%

N

el
o
oR

B!

<
-

o

!

[e]
R

H] & (CR)

A

0.068%= e, o= ¥ n& 71E(0.1) olstE T8t

e 7 Avw

p—

<

o]
HH

=3} e)

7F= At

]

[}

3L

A3} Wl

B

- 177 -



ol

bt o

3
pul

ol A

s
==

= A A

B g

4 o

a1, = A

Qo] 227 2

A A

=74

]

7

i+
o

o)

N

AR =S FQTEE HO o]HE,

s
7

Q=) welzh

)
S

Ads HAx

S|
|

Faz, A

EAS

R A YrAE

s

4

ol A

3}
=

ik-ls

7t

=
=

AHE 7He
th=7kete] A

SEED!

Q1.9

ol
s

U

ol

)
S

o)tk

v
=

& ghelsh o gol

I

of, ol

=
L

g 0]

1=
[e]

=257

-
T

AR e, o

3

ct.

@_

)

=
S

Au=7t peleh FATE 2R 47 AAA 999

e woEh
Aot oA

e, gt 9

KeN
=

A T84

e =

o

AR

A A}
ZlHko g2 A A

=
=

gt

How dAE I A3E ook

- 178 -



[E 58] M2I} 12 2o AUE =ZQ¢ U 2=
=0 SN == =2x7d _ _ | 4
= _ = il =
B2t 22 =N HE S8R g
Sl 1.00,1.00,1.00 | 3.93,4.64,5.25 4.6,5.6,6.2 2.78,3.16.3.47 | 0.686 1
aoiniy | 010100 | BBABLED | 46566, 78,3.16.3. .
|
oo | Ot
=20t 23] 3.93,4.64,5.%5 | 1.00,1.00,1.00 2.86,3.7,4.6 | 0.54,0.71,0.93 | 0.177 2
aE =
(2)
=K
=a 0.19,0.%,0.4 | 1.39,1.67,2.09 | 1.00,1.00,1.00 | 0.43,0.55,0.72 | 0.136 3
Fd=d 1.00,1.00,1.00 | 3.67,4.29,4.93 3.6,4.6,5.4 2.07,2.38.2.45 | 0.517 1
aoinry | MO0 | 367,424 6,4.6,5. 07,2.38.2. .
! ==t
=20t 23] 3.67,4.29,4.93 | 1.00,1.00,1.00 | 2.49,3.11,3.76 | 1.28,1.49,1.69 | 0.343 2
g =
(ol2)
=2x7d
=a 0.21,0.27,0.44 | 1.08,1.50,1.92 1.00,1.00,1.00 | 0.50,0.59,0.72 | 0.138 3
Fa=d 1.00,1.00,1.00 | 3.65,4.264.67 4.6,5.6,6.4 1.55,1.78.2.01 | 0.385 2
sziotg | 1001 65,4.264. 6,5.6,6. 55,1.78.2. .
Il A=t
&2t 23] 4.8,5.63,6.24 | 1.00,1.00,1.00 | 5.45,6.26,6.7 | 2.29,2.54,2.72 | 0.517 1
]_,_ =
(A
=K
N 0.17,0.21,0.28 | 0.49,0.70,0.91 1.00,1.00,1.00 | 0.37,0.43,0.51 | 0.097 3
eAlse FFea Gl Wk 7 Avh aud BUhE AR A
[IZEol A S=zte] §@8 Zsrt 71 +083 842 JrhE A, o
A7 250 25)2 =3 d9 Aslrt 0.686= 7MY =2 T8
T2 PGretglon, 1 HE olo] Adlxrt #E7F 0.177, TAGHE &5
7F 0136 co® YERgT -5 3 A7l A 2E D 1E)
ke @e ZFsrb 0.517, A= @7 0.3432 S8 % xfe] 7t
Fuidez Aow, AT =5 0.138%2 7 W3 FoE=E Pt

ook 5 34 A AE7F 2FAL0 25)E A= #dErt 0.517
2 7 =4 #Hrrsig oy, 9=y g8€i4kste 0.3852 HlFo] thA

oo, IAFH F5E 0.097= 7P v HUME Wkt

- 179 -



o] =

}

9
pl

1

s

o]

e},

4

<
=]

o)

o
il

-
o

%

!

7He o}

=]

3

AR ¥

Z] o)
I

il

R

B
7o)

N

3 o= A=t w

o
T

o

=0

o]

7] 3

7hor,

o] 1FE& $F9) i) A

3

Eaiel

]

A= #EE vt

ke
=

A7 1%
=kl ¢

d

SR
B

=

7rstsiet.

[}

]

7OL§}§ b2

=

=
=

=
o

e

ol

ol

ol

- 180 -

P, A usabe) #A zAe] 979 mol A

I} AF7H 2FS

=

I O1E

QLN



— —

7}
o]
3
=
T
=
T
7}
=
[¢)

z}
Z]
il
}1\_]:
PN
=
Al

.
. &3
X ‘UI HMH o_.mm N - ™ —_ %
= To N = T o o~ ok o
d.ﬂ, &o ~ - OT o ﬂ,rA o - w_._ J ﬂl 0 o e o_a ﬂ L.:n_
v o G| 8§ |2 LE R R FLN g T B
oL = N | © s S Nomw oo N oy o o o
< W o oL o~ - i S BT 70
T W R N S e O w oo, W oe
of M A | 3 3|E MH#J w e % MOT o o T ro
! o —_— 0 ~
dp T B R 281 8 . ) WL_ = Mm o0 a_m @ o oo X _1/ =
a W o | 5| 5 | 8| % O R EEN A S I = BT
o <K o S < - o]/ R o - X
[ W = e = N T oo S
T R S BN E T
0 &M 5 R R il
TE o g |38 5 3 2 s Sy 2 R R )
J.ﬁ % o ° m__o_ < M m ,Tﬂo I\QI_I -~ <= k%_u On_ o B =) B LC H.t M_% oy
% Wo|m | 8% 8 TN A S %%l,uaiﬂrwryﬁr
OT i OT Ou_ ® N - H;I A LQL 1:1_ ,UI o a O_ MM ‘Ih/l “% ZT
o 0 T = _ 3 U S ST
0 S — ; O —; -
= o o |am 3] 8| 8 T e AN 2 o Hoa 7oy
oo L KW | - " AR O —~ T B Ko il _
< o N 8 8 T koo™ X S T ©° AMQJ&%
r R 2 |am| 2 | 8| 3 -t o A Z B T oa ~ © R
T o B o= L | 2 TN Ercs I = g 2 PN
7o) _ S = =
VT O o| R 7o o= ) Nk Ny — X xo o) of %
G S - - - o F 9~ L O N S I
R A Lo e P XP 2T
22 g SRl - e RED P oo 2o oW
) > x| —_ 2
o Lmo T HH = R0 = m m zT ) X [\ HL o o w T = B OT 21
szOmﬂ?z % oTﬁ%_@odmﬂrﬂﬂﬁ%m =N
of 4 = e | mmlos 2T WoB e o Nk T oM Ao o
R o _._O W o ._..,.._&.ﬁm.m_.._.ju . No ~ S W W w oo NE = T T H_AI . NE o
BOw g ) v U || R = K= oo o RGOS g
B Om MO [m mx | ohlTmo | S N =2 oy ™ N mow o om0 N
XL N oo ow T 9 ol -
el a o o el
o oo ™ ok o i :
© MW E MR T

- 181 -



R
orﬁm.ﬂ
X
7Amuﬂﬂqo. H oo
%.ﬂaﬂefﬂa] 711%]
—~— . EN 410AL__&XL
J,W@owa B W ﬂmna .
\mﬂ_nauu,_km i?ﬂ_.z]t7 oTﬂo%n
w o = N i~ = N < N ™
MO g T wrn ~ @oT,m% L
of ol o < ofp Nlo T o = L@ B o= o o
%ﬂoaﬂﬁomo Wamﬁmw %ﬁdr%__/mu ﬁm_.@@_.}
Ofa;ﬁa@ mﬁmgm%ﬁw _@%_é@_@ ;T@omquL
%ﬂoﬁu'ﬁ agoﬂ I of = ﬂok,moxﬁlaa
1w T i}um 5 ME%%L ey i
n - A < § R N o W o = e oom
ﬂﬂq;ﬂ% ol .}xﬁﬂru%q%g S E o o
a%xa mﬁmﬁﬂr,s;ﬁ% W = Mﬂu%ﬂ%]
‘WLXL,IHBT_Q ‘U—LU.IZT._‘IWII_.N_IJ;%XA\HZ*O _A,._glorﬂ _— ~H
mEHrAEﬂ LUd;ﬂo A-umﬂo_qw ;ﬁ_o&oxbﬂuz?
:TPW_ﬂﬂo onoiimﬂﬂﬂw%wﬂradoM J.mﬂmma%o_
= B N NF o oy A i T < o TR za N Lm
@%oroToT Dwrogﬂoﬁoﬂomﬁmr T uazmw&i_@ﬁ
STHT i SEErds
o.@7%ﬂ m.mm? ﬁ%@ﬂ%mﬁg mgﬂuofﬁmﬂ
~ 11]341_- 0
madﬂ7ﬂ@d| o ]ﬂAlLHLAO_;o‘LIZT }\NrLUmZLWH
T m 2y do = T I ol o o oF ! o =
ﬂézﬂ? @uofmﬂﬂd@%egovmﬁ oTHLHOMoT
shE T wwf@ﬂ;@f# %mﬂuwﬂ}
ﬁqTﬂﬂl ﬂo7m£%5%z%bm X P %EVL
DJMDI R ﬂuxo:i]ﬂlllﬂﬂXJxl C dlll_ﬂﬁu
%%ﬂﬁ%dﬂ @E7Jw£ﬁwgfﬁo T T E =
ﬂ]%ﬂ%%ﬂtm%ﬁ.mzhﬁwﬂ ﬂLzT doﬂﬂu%,é.A
Hvzrgﬂ%,ﬂLamao ﬂﬂmof ﬂ,ﬁp_i%%
o o zmwﬁomcﬂwﬁ ® o T ol o ©
JEEON o_LorzTﬂQo%_axm.% zTo_mLoL%_uﬁ
mAéToT@;xLJ%L onMmo Ao
}E_._O OTL‘WE_’A_I“‘/”;OL QHL&L _,AO
,:1_1rm Ny = ‘Iﬂll OdﬂzT
Br o MHJ.OALE o71ru~ﬂo
S }Lx]ﬁﬂqzoﬂoszWT
Ao%hw.lﬂizﬁAu]zmo
‘DIMZ ATJﬁ
K A,_ﬂedﬁoT
_ﬁaeﬂu
W

- 182 -



ok
<H
]
oF

ok

H
o
Kto

el &UH

o

70
Kk
OF

D

&=2Jt 10

5-10]

IT
ey

[

1

2
3

1

2
3
2

1

3

— [aN] © <+ ()] © [Te) [sp] —
o S 3 S & Q ~ 2 =
o o o o o s | e o o
8 < 8 & S & |8 8 A
o o S o - = | o S
3 & < e & = | 8 R &
o - S o | - = |a| o S
° 8 & 8 2 & | 8 8 &
[aV] — o — — o o [sp] o
o) ~ m & % m © © m
0 < - ~ N - < © -
< 2 8 & 8 8 | ¢ < 8
I & - | ] o el IS -
3|58 )9 8| 8|8 2z
<L 8 3 & 8 & | 8 8 2
< B A A b N S b <
8 8 > & 8 R | ® 8 !
o - S o | = = s = S
Q 8 € 5 8 &8 |2 8 =
(2] — o [sp] — — o — o
8 & 8 8 R & | 8 N A
| = o S = | o o | = = S
| 8 8 3 8 8 kK | 8 o 8
- o S - N - - « S
Wilg| 8 | §|8| 8 | 5 8| 3 | A
—_ [N o — — —_ —_ o
WR_AR=3 iR AR| =3 |# R R =3
R A T R et e A
Ol 4|3l K B\ &= a4 a) K- R 2 & o i T K- R = i
‘| OFmTR (W~ OmTR R~ OoFm|TR

2Ot
(2)

1
20t
aE
(&)

s

=2
(o12)

o

0
_ZMO

pu—

7E A

<13
o

)3 AT %

=

m
w3

=]
=

(I 1

o]

h=D

=

7y 1
U7}_1:

QL

=1

QL

1

A
fuy

1

1

%
< 0.511=2 7}

A
fus

1

bk

°©

7]
=13
=

a}
(III Iw%)S °
}_

7

g}

=

=]
=
um
71

A webseh o

=

°
o
kel

R

7}

A
shae.

17} el

7}

o

|

<
AL

R
H= 0.096 =

17}
A A

8

’

1 842

hisd

o)
Ae7b 250 23)
il

1

=
I=]
H
pu
A

o
oF
ol

o

- 183 -



o

il
.mﬂ
of

PN
=

7]

-

T

B

A7)
[}

[e)

0.175, 1]

=

0.269, H]-& thH

171 A7)

-

O
zolal, A 71E =g

73t

o

|

o7 ¥

)

O~

olo] y

=

=

0.256

=

=

tem, 1 5
v}

Z] o]
1w

7}s
Al

—‘O
%

=]

3

s

I dE7ksel w1l

Z

=R

ﬁo

=

N
oF

=]

A

—_—

bolfE,

Al
=

=
K3

N7E71]30] -Faksd A Ej A ol A

= 1
T

(New Space)A|thel

Ea

)

27 o]

1
T

Fhoant.

ﬁo
™

ox
¢+
e

o
=
B
ol

Nfo
M

=

)3 AT A7 s

=

(I 1%

=

|

o] T AR 1

(II Z23)oll A #

P

N
al7)
T

ok

A
Ty

P
o
jgase]
ot

el
_fOO

‘.A_.u,.o

ot
o
B

P

g 3ho]

3}
=

q7F -7 A

A

lo] W17FdA A&7F 2511 L&) A
o3
H

- 184 -



of Wt Fowrt thEA vehgth 23 957

shol Al AE A<

puze)

o

A

st

s
&+

W
3
o
oF
i
oy

J:Ano
By

N

Al =dis}

=
=

3 7= AR BAH At

UAS FxellA

7}

)
of

i)
3
.5.2

~X
]

HA AHPOA 229 7154

Folt}. ol
SEREDE

F71 <l

S

E

[=l:

Z o
= =

o

el

3
o

jpuze)

N

wAO
o)
i

—_—

)

~
o)

o

min

~
&

3

AE T

== 7ts

o,

s

14 =48 A

F71 %18

S

A 2]

=
=

HlelH

NA =

Aol A A Tjore A

=]
RN

A

g]

A

T

15 A4t

Z

=
K2

o 7}

=

o

=3 27

=

ATl 1A

TH

1(0.685)

X
o

ZF o8F0](0.336) 7}

a3, A7

Y 928(0.180)H T} =&

g 9ol 7t

s

e 7

o
1l

oJgpo] $-7

Al

HH

- 185 -



—_—

file)
i

—_
file)

AAH @ o

o
-

g

il

o]

-
T

5}

Hoz, 5
H

-

s

]_

9SS ek
R GECER T

°©

A

[}

]

3
A

{4

T

ks
pid

z8

743

2] 0.0449F SAITFH FF 0.0158 23]
9]

=
1o

=

pu

=

SRR

913(0.129)
xj]

-

s

o]

x
B
o}

;OL

o

jgase)
ot

el
KA

)
)
)y

.

1o}

=

3 =AH o
3}

=

.?_

of, $FFAN FHA 2y

_]

1=
jm

el

7+ 0.025

8

0.0713%} W& thn] A=

Hd

1=l
=

A1(0.184)

el

i

o}
H

3], 7+ ¥ o]~ (New Space)

- 186 -

1

s

1A



)
B
fi’e)
o
o
il

T
N

B

=3
1o

JFEXI(Global weight of the criteria)

MK | <« © ™ © 0 — © re)
uw & | 8| 8183 2|58 8
ms| | = o o c | o o o =)
K ® — o o)) < © — —
| = | 2| D S8 8§ | =
= c | o o o c | o o o o
5 =4
w w0 | =l
0 3r 20 . H_Au\_ r ol
AR DY 8
= r o = o.
w | By @2 W | W g
(aV] Rl LY ._M;_ al 1 1S iol ] &0
N s = R - S -
N TN T T O =3
T | O D_ =)
a
o 3 G 3
=~ =) =) o
= =
o 3 o =
= K K K
o oF ok ok

U

2715 974

2(0.336) 0.2 ERT]

o
T
"
e
oF

Hlo

o )9

o
Br

0

O

e A

=i
=

T4Z 94 A

T
Jo

TH
Tk

o].E

=
ST

se) @ ZAH 948

ki3

&3}staL,

7
ol

i)

™

;01_
Fo
=)
el
olp
oR

|

—_
file)

- 187 -



7+(0.025) =
2= <l

"

CEREE
%

&

|

H
MEs =7F bE A}

—_
110

—

=
T

Z]
S

o 47

i+
o

=0

ol =

LB

o]
L

77} el sol

3

51

F71= i Aol o] ?

S

71t

EN
b |

99 A

glot, w7t

PN
T

s}k
=

#2347} mj)
g 3

Z]
Sy

2tz o

o -7

o

Ay

o)
=

FAY

S|
&

Aol el ek

37{1,

4714

-
T

R e

i

1 9l

O =
& ©°

gho] 1ol o

off Al H

7t ™, o]

e

=k

al

A

B
o

M

min
oy

ze)

~X
B

- 188 -



o (

o] A1AS

°©

%-

3}
=

=

=

£

=]

o A

o

==

| Fuzzy AHP®} Fuzzy TOPSISS 7]
WA, Fuzzy AHP

o

bt

AAN I A2A

9

°©

=

o

7}

|

3

o <t

1(positive distance)tot 3} 7} F-A 4 <l (negative

-

-

R

lod 27
AE =&Y Fuzzy TOPSIS

°©

%] %

=

=

=

Z1 0
&

Fuzzy TOPSIS

ke
T

°)
A Vg 3

i

distance) th ¢S

J

=t
o=

Fuzzy AHP

-

ol

e
%0

H

Kk
oF

3.2 23 ZAMM JHE

<

oll

X0
oF
KD
H

50
<

6.€ A

X0
o0

Al
ol
1l

&l

Fuzzy TOPSIS

=
S

2 A

a

0
ar

!
RO

no

o 88 Zg

=t

el

k=),

(9}

HEW IAA

1 AS

H
ol
Kk
OF

5-12] Fuzzy TOPSIS &5t A

HA Al

S

IT
ey

=i}
=

[

It

=8
¥

A

O]
AICHE]

A

—
TT

Kk
OF

10
fir

—

- 189 -




m%mﬂw
= b
A, = W~
m%ﬂuﬂlﬂrm”% < &
(nwﬂ;ﬁo o% X Eal
wﬂ%o%Mﬂ@_ REMATLE N
N 8 =n K O_E ﬂﬂ_loL ~ A
m@ﬁ%aﬂuﬂ awzwwig RuwE
o 730;% gouﬂP,)mo hﬁ.m Y
ﬂpo_a%&bﬂ FXcocoy ® D :
s v B e o = N 2 = o LW n T T w
1~_/| O,._ EE OM AT o ﬂ__lﬂ LU (,.# ﬂ.Vl N 7o O_ Mur,._ ZT._ _
- " EZw® o w - T ) Y w = = !
AR e ~ o Z, ﬁl OT o T ‘m_ﬂ Z.fo l = © 7' ~N _5.2
;oze fr 01._.]0 T = e —~
LICE:. l | F ey m ZﬁLL
o N = o WS i o) o0 = o . =0 — [ N <
Y =E o7 W B o dl_,ollx <0
ALn_AILde.DﬂVIUrm N \}‘ﬂﬂ_] fal X ]dlﬂ
T 22 2 e o O : = 5 K up o 2 Mo
i Mo = 0 ..m = = ol "(V\ e . A %o _ =y o hw
%}wwﬂuiﬂo .%%%Eﬂ ooy ﬁmoo_a
B g = = ol w o oW ol . ] = X
e g0 )| o ok G oTﬂS,ﬁo a.MwmudJ W T
OTﬂDIH‘LIMﬂ.VI %0 —_— J:XOH_‘W _.I,Iﬂ
ﬂM%F_EmO u L N0 %0 & geoo
9 M_n_ By L mr P Mprr = M [ e zmu Ul
egﬁ@m%ywmx_cwo_hﬂ sl oo
= gt N :.L Wo X0 o T X & ~ o 2 Eﬂ_ i 3o EE =) o) !
ﬂ% o oy Mo 2w Ur o B ~ i ~ N <
ﬁlyg.maﬁ 4\ﬂ% maﬂnﬂo%m7 IR <
zro%@T%%guM ,Eﬂﬂ%ﬁoﬂoéﬁ unu7u
.7](\ ke — O N . B
) Mﬂ#sqyoMﬁxiOg@dg .
o R ro K mw S ” mw = KT T o T X T mw o M
X — ~ o
%%%%ﬂ_zTﬂE %xﬁﬂiﬂwﬂ_/y@ﬂ%_x
= 2B ux%a), ,41541ﬁﬂ2 N
mO]wﬁimﬂMﬂonn%@e]EO%Wﬂ @ut e
h %ﬁ m o o] %0 - W_ ) s © o e y ﬂL mwa E o o
ﬂ.m}%ﬂ%me urmw,(ﬁn_ﬁﬂﬂ O_LMﬁ_Zgan
| NN R g o= PR S o T W o T ~® U e
T W %Wﬂl?\rmﬂo@mﬂgﬁskﬂ%d’
Z R oS ﬂh pE R M o °° T o) 1k
adﬂN N = =
LﬂrﬂﬂL. ﬂoﬂ‘l
;OE ‘Lr_x
o No

(positive

A
$419)

71 o]

<
T

t}. o]

diStan
ce)thera}
- 7+
& 2422 (n
2l (negative di
istance) ™
- 190 -

(3]
=



tol ==, o

<]

A+

[e)

=

AA A S

o

R

J

A
1l

F A

0]
T

R

HhEo. R o4 Tiek

= 7o W m .wl, oMb fo o Er /T
w2 S X% R R
iﬁ = ~~ OT —_ —
o N F NN 4o E AT N I
i nR
T ~ T —
e S elels|elel Fw el ¢
[pes o 2K lelgl2l2|s i (-
I K|l S| | | ~| o - ~
Iy . T o B K|lo|lo|ao| ol = N B A o oF
T T 0B i RN I I T IS I R - e
& Ko M & S|ls|o|o|s o -
7 oo B mo oF W o o xR
~ | M AT = - o —~— O
N R ogod
i - X S o~ B D
wE =B 5w O N D )
) 0 ~— —_— ~
_Z_ﬂ_ ) " % o) o - w mo - o gr T AT
ﬂ_OI Ee z.:o ﬁE U 7o ~o X ‘_Qu J.ﬁ 3
N oy o R0 A W
(= /Rty R B R ] N
Ty mTZIT @ SITEEER
— o 0
W% TR e, _ ~ @ﬁﬁk%uu%%
ol T 5 ~ 7 o © — ° = ~
od FIN F T N N e I mo X KON )
A uj] A S =yl =< T~ ™ = B
H : Wy o F |D 8| =S| T B oz B o
oo M w BF S | m | 3| B0 A OU | Kb B o< ™ A
o oo M TR OF | = | KO | Kb | o ogrow ” o T
o N oo 2 = = X T T KK
e — oy @ N ojn
BN NOB e o o X W
o ph > ™ o T NI ok 4 o
=0 — o — ——
TR R T _ I I
o) XUy R ﬂﬂ@ﬂﬂi%
T oo PN oA g A R oo o= o o W
e 2F W ook od e &%

- 191 -



(G o=

wol %

=
=

oA =

=0
T =2

[e)Ye]
i

7hE Ao, o]

3

FHMFER

=
=

AR, Ad=s) Bel

v
i
—
,mo

o}
HH

H71 1@k AR

S

H=rel gl e

]
&

o]T‘:—

(G)o.& el

=S
]

o}

,.EO

= A
- -

gl, °]

T
fiew

(P)o.z2 e}

2 ol

7}

3

o] ZHAANE HA

-
T

A}

o
xr
==
1o

7he wob

3

3

o7

alg
e

X

0
TH

(G) o= YErst

S
=]

=
w
)
W

(P)o= YErstth

By
=
3

o} 1}

A 71 m7E WA

It}

o

7lEl AowE W

]
—_

,.EO

e thoto] e

ol M=

(G)e= e

=9
R3]

wol

|=3
=

b Aol ey @
wo} U (p) oz Lhebt)

E

7+

3

% A7

o] 7)ol A

-
T

A}

=
=

=23

AAA, W& oju] A

+(G)o= YERT

wol %

=
=

A= 3t

= O
ASE

1S I 1 = <
A

Aot

s

= 47t

S
=

3

=28

S|
|

)

A

(P)ez o

B
=

wo} 1}

G7e

7rEQlom, & BAb=
o= & BRI} AAZA anE

3

(M)FFo.2
Ebsttt.

B

- 192 -



e
X
o

oy
T

e
7

B

p—

0

®r
ﬂmﬂ
X
o}
<
ruzel
o
o

=0

,.EO

%

5—14]9]

-
it

[

W82

il

k0

50

—_

]
A
ild
bl

o)
0

5-14] J|

IT
ey

[

o

ol X
0K o0

R

VG

VG

VG

VG

& EA

AL

h e

T

P

i
0 0
< 3ar
A0

B0
o < ™0
TR

Y2
gYst

HI =0t
Zel

st
=g

HISH
FHEQ
su

- 193 -



= = =] =1 i = = = —
2AZ 7l uigke] ALAd e gk FrtE HAAHGTS st A rd
o o
o [E 5-15] <F &t
[E 5-15] JIEE CHetol CHEF = Jb=SX Eot
2 o= 2 o= o=x
CHot o= o T o T _ég?ﬁ" - 4201
T AL LA | 2o PIEI gan | U5°
IE = = N == = i
exxw
Amyolay 0.5,0.74,0.8 | 0.41,0.62,0.78 | 0.44,0.66,0.83 | 0.48,0.70,0.86 | 0.31,0.51,0.71 | 0.14,0.30,0.52 | 0.62,0.88,0.%
T
2FAl A =
< g! _: = 044,068,081 | 0.41,0.61,0.79 | 0.45,0.65,0.83 | 0.58,0.82,0.2 | 0.3,0.4,0.67 0.10,0.21,0.44 | 0.60,0.84,0.%
| o
SEXH
EHATgTa ah& 051,0.74,08 | 0.47,0.7,0.84 0.582,0.755,0.9 0.43,0.65,0.81 | 4.06,0.60,0.80 | 0.14,0.%6,0.5 0.62,0.88,0.%
TR
cw=a3
a2t 0.4,0.680.83 | 0.38,0.88,0.76 | 0.4,0.6,0.78 0.48,0.70,0.86 | 0.43,0.64,0.82 | 0.2,0.41,0.62 | 0.5,0.78,0.91
=
ﬂ?ljl. 05407808 | 0.46,0.67,0.84 | 0.47,0.68,0.86 | 0.54,0.78,0.9 0.3,0.9,0.7 | 0.08,0.20,04 | 0.55,0.8,0.91
H
= il f < 0.36,08,075 | 027,044,066 | 0.27,044,06 | 0.29,046,0.68 | 0.28,0450.67 | 0.18,0.33,0.5 | 0.5,0.75,0.88
=T
Acs
?: = ; = 0.2,051,070 | 0.46,0.68,0.83 | 0.46,0.68,0.83 | 0.55,0.80,0.2 | 0.5,0.72,0.87 0.52,0.78,0.87 | 0.60,0.85,0.%
EIEES
ArolerE 0.34,0.%,072 | 0.45,0.67,0.81 | 0.46,0.89,0.82 | 0.62,0.8,0.% | 0.60,0.8,0.% | 0.43,0.7,0.84 0.58,0.84,0.2
e
FRAEQI 0.2,0.%,08 | 0.30,0.48,0.67 | 0.29,0.46,0.656 | 0.38,0.88,0.8 | 0.32,0.82,0.7 0.14,0.,0.46 | 0.5,0.73,0.86
&1
= = = [e) S~ 0] = = =
H= It AdE 7o R 7 gijkEe] AedE A4S 29, 4
- [e)
|zt Al e

- 194 -



< Ho} WEs] 2T Al
& 7% A2l (positive distance) 235 o] &l 7}
0.034=% 7P w2 gho = YRt o=

Qi
g Piol the YorEel sl FH ANE AAE Fsyel BES
" -

=

omjglr}, wal B2 <]l H(negative distance)olAE 0.9192 714 &

oz YEeh, o] figke] BA4AQ AdS 7P AA WEska S Al

Absttt, &, AElE A2 FAHAQ HoA E2 HUME WwowxE F
AAR SHAAM Y g2 E HASE 7 Qe gtz FzhEr

b ok Bl o] AbA ol (positive distance) WA= 7HE =8 kol

0.885%2 YElWtow, ol & EAF o diokEel Hls) & FAAR &
e 7el7] oJfHueE AS u|eitl 28y FA A2 (negative distance)
Ho| A= 0.1800.2 71 e £=3&

A AFEE A em @ol Wxsta vk AS vERY dEHew,

9wl 2AA9 SReA AvdeR e adE J0d & JA
249 APe JriHon o vrew Brhdn,

O et Def_R posDis negDis Ranking
fF= 4 0.6753322 0.40124515 0.6431891 5
T SFUME 2F 0.634213 0.39698125 0.5554802 4
T 2F A JHY | 0.6892544 0.35091869 0.6093308 3
A8 - 28 ALY | 0.9266676 0.14657938 0.830321 2
fFeHA 2= 0.5712036 0.45632419 0.5162511 6
g A 0. 1846905 0.8857327 0.1807406 7
dzele ¢4 1.0558651 0.03416246 0.9197325 1

- 195 -



o] 77h¢]

7= Aok

1
B

]

Y2

A =

T

h 6

gFehe

o

AR k= I e S B =

°©

B

(posDis 0.034)

of wh HzE ST

=
=Q 5

Qto] &

o

ﬁfloiﬂmﬁm__”ﬁ OE_.E __ﬂa o T AT 70 s OLUA|
T I T N i S S o T LR TR )
S T K Noxm 0 o & ~
TRk, BagMEELT
HT}w%‘ﬁﬁtoTé,W Ty Ry
) mw oF . o o o mw o HM o 7o = o ol XN
mjg TR o ¥ R T g g oF
;AD dﬂ M_u| mo xr Ot _.E ‘Iv_Al ‘gl dl _E i Oﬁc .)AI ﬂAJI
oo o e = mom s
.ﬂﬂ]O&Oﬁ‘ILLOl zTﬁ.o,‘Aluﬂ‘Ll A,ﬂlﬂa
7“00_4.___&00 OTme_l N —_—
. . F 2w R
Ex btz E 8 H ol o%_nmoﬂﬁ o W oz
quﬂm_ﬂoﬂﬁorﬂbﬁ_ @}LATNrLﬂqumﬂ
63 o o e Book S 3 N F T g
w o a T 2w —~ T T -
= o o ® 5 m S gk w T WX ig
ey G G L, B o P om R oA g
X o W < 2 oo o O = 2K
+5LzEosF SRILITET
= oo TN g B = 2 . mw ol AT NM
o TR Ny T g o e TH
o g N AR % = W i P E T g e i
o o - o o N e T W o E oF
= o N EE o ° 7 3 Lo =
= BN ok 5l N Ko h ;oﬂafmﬂovmﬂ o
LI I T T - B
w B oo TR oy 2 B
= I N o W R B R =
T B B T I
N P G VERINE R R
b T T o W S L )
- = T WO g
T AT T B N I
IR o T PP LTk = =y NSRRI
Tl s (L S O
x1 " g Y epmo g P yyyodr ¥
Bomode &R w oH o R T W e W

H

Gkl
5

7} H9ieh.
Fo] $F AN A
71991},

tjeto &

o

E|
|

Ay

o
FUAAE B

[e)

[e) <
ol A s
T

39 o $FuALA] i (posDis 0.350)
- 196 -



Fa)

=l
=

T SFUAA )

[e)

T

(posDis 0.396)

==
=

A 75

=13
=

7 =gt
97

o

|

AL

8471 @k mEkA o SFEAA )
-

FAEAE
4= 9]

-
T

™
&

o

A7k d 5 gle) AT Ao A A

Nlo

o)
ajo

7F =9t

|

8

7

ol

ujp
nH

—

0

5
N
il

7HE A
=Y F
th gkl

(e]

|

719t

A
=
=

.

af

=
7h=,

o

|

KeN
=
AL

S
ah. e o

3

e

7t o W)
5 ¥

o

bl 9% 15

o~
R

J|
]
ol 5o
aE=
A A/ o]

AR T 4

=

=

- 197 -

R

]_

S|
Z] A A

(posDis 0.456)
|

=

=
©

IRURC)
Rsiei=

JA= o2 e

A

PN
T

]

[}

3L

AL
1

9
pal

o

-

=
=

3 7}
A=

4
Yk,

&9l SFAEHY T
E

Ul

AAZE HlolE A2k
R KR

6
A A Gow FwEe gt

o
EN
Al
T
=



ﬂ
i
fo
u
alu’
>~
=
o)
o
w
>
w
o
oo
co
&
.
H]
N
N
_{
_1
X
o
z
2
It
1o,
o
N
L
o
A
il

b A7 258 ¥ = TOPSIS A 7 #HA4e] dijkal 747k vigk
o7 [ OF 7 #HH 7 ALVES 1995 AEd8 A (posDis
= 2% FHYA W& (posDis 0.508), 3=+ + =+ &

AHAl 702 (posDis 0.532), 4591+ o+ F28ARY 5 (posDis 0.557), 5
9= 57 Fd(posDis 0.586), 69+ FFAHYI 5 (posDis
0.571), 791 @ ©AHposDis 0.967) o2 Yelgtth 11 1§ 5
ATV 159+ AEAH YA (posDis 0.163), 2= 28 -++F

A 7N (posDis 0.388), 3=+ & LA 5 (posDis 0.523), 4
== o+ A S (posDis 0.583), 559 v FA(posDis
0.612), 6cfl= FAHY FH(posDis 0.650), 7=H= 2 HAF

(posDis 0.974) &o2 Jehdtl I 289 $F #d dAs 189=
A1 4 (posDis 0.161), 289w 2% ‘51’4* 7N (posDis 0.364),
3= = 7 A (posDis 0.485), 459+ FF2AHY ?ﬁ‘(poles
0.503), 59 o FFEARA 7HE(posDis 0. 633), 69 T 5 AL

2 FE(posDis 0.650), 7w+ & B HposDis 0.903) =22 b}E}ME‘r,
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7y A asd AE A3 9d Fuzzy TOPSIS #7F A3E AH
B oL #[5-17]1¢ £
[ E 5-17] 82JF O& Fuzzy TOPSIS &1t
2= 2 R=E =E
chet 2z égg :gATxI A8 .27 &TEL, — el
= &d < LN - = o
= g =

o= :;E 0.5,0.74,0.86 0.5,0.74,0.86 0.5,0.74,0.86 | 0.38,0.58,0.78 | 0.38,0.58,0.78 | 0.16,0.32,0.54 | 0.66,0.94,0.98
z% :lllg 0.46,0.68,0.84 | 0.46,0.68,0.84 | 0.5,0.7,0.9 0.54,0.76,0.92 | 0.22,0.42,0.62 | 0.06,0.18,0.42 | 0.58,0.82,0.94
A 5'% 0.54,0.8,0.88 0.28,0.44,0.66 | 0.34,0.54,0.74 | 0.54,0.78,0.9 | 0.34,0.54,0.74 | 0.22,0.42,0.62 | 0.62,0.88,0.96
. HIE 0.46,0.7,0.82 0.5,0.74,0.86 0.5,0.74,0.86 0.58,0.82,0.94 | 0.34,0.54,0.74 | 0.08,0.16,0.42 | 0.66,0.88,0.98
%’:i :lllg 0.42,0.64,0.8 0.42,0.62,0.82 | 0.5,0.7,0.9 0.58,0.82,0.94 | 0.18,0.3,0.54 | 0.08,0.16,0.42 | 0.58,0.82,0.94
T :lllé 0.46,0.7,0.82 | 0.32,0.48,0.7 | 0.36,0.52,0.74 | 0.58,0.82,0.9 | 0.38,0.58,0.74 | 0.16,0.32,0.5 | 0.58,0.82,0.9
E:Hi HIE 0.5,0.72,0.88 0.42,0.64,0.8 0.46,,088,0.8 | 0.34,0.54,0.74 | 0.42,0.62,0.82 | 0.1,0.22,0.46 | 0.66,0.94,0.98
g% HHE 0.5,0.72,0.88 0.5,0.74,0.86 0.3,0.8,0.H 0.42,0.62,0.82 | 0.38,0.58,0.78 | 0.12,0.2,0.46 | 0.58,0.82,0.H4
%: :lllé 0.54,0.8,0.88 0.5,0.72,0.88 0.54,0.75,0.22 0.54,0.8,0.88 0.42,0.62,0.82 | 0.2,0.36,0.58 | 0.62,0.88,0.96
(=11 :;E 0.46,0.68,0.84 | 0.46,0.7,0.82 0.5,0.74,0.86 0.54,0.78,0.9 | 0.5,0.74,0.86 | 0.3,0.5,0.7 0.62,0.88,0.96
22’: HHE 0.42,0.64,0.8 0.4,0.62,0.82 0.42,0.62,0.82 0.46,0.66,0.86 | 0.42,0.62,0.82 | 0.26,0.46,0.66 | 0.46,0.68,0.84
B 5'% 0.5,0.74,0.86 0.28,0.44,0.66 0.28,0.44,0.66 0.46,0.68,0.84 | 0.38,0.58,0.78 | 0.12,0.28,0.5 | 0.58,0.78,0.%4
- :;E 0.5,0.74,0.86 | 0.42,0.64,0.8 | 0.42,0.64,0.8 | 0.5,0.74,0.86 | 0.38,0.6,0.76 | 0.1,0.22,0.46 | 0.66,0.94,0.98
gjl- :lllg 0.58,0.82,0.94 | 0.42,0.62,0.82 | 0.46,0.66,0.86 | 0.58,0.82,0.94 | 0.32,0.48,0.7 | 0.04,0.12,0.38 | 0.5,0.72,0.88
=el 5'% 0.54,0.8,0.88 0.54,0.76,0.2 | 0.54,0.76,0.2 | 0.54,0.78,0.9 | 0.46,0.7,0.82 | 0.12,0.28,0.5 | 0.54,0.8,0.88
- HIE 0.38,0.58,0.78 | 0.34,0.54,0.74 | 0.34,0.54,0.74 | 0.34,0.54,0.74 | 0.34,0.54,0.74 | 0.24,0.4,0.62 | 0.58,0.84,0.92
2% :lllg 0.42,0.64,0.8 0.24,0.44,0.62 | 0.24,0.4,0.62 0.24,0.4,0.62 | 0.34,0.54,0.74 | 0.24,0.4,0.62 | 0.58,0.84,0.92
=T :lllé 0.3,0.52,0.68 0.24,0.4,0.62 0.24,0.4,0.62 0.3,0.46,0.7 0.3,0.46,0.7 0.18,0.34,0.58 | 0.5,0.7,0.86
= HIE 0.34,0.54,0.74 | 0.62,0.88,0.956 | 0.62,0.88,0.96 | 0.58,0.82,0.94 | 0.5,0.72,0.88 | 0.58,0.84,0.92 | 0.58,0.84,0.92
31:2 HHE 0.24,0.4,0.62 0.4,0.58,0.78 0.4,0.58,0.7 0.54,0.78,0.9 0.54,0.78,0.9 | 0.66,0.94,0.98 | 0.66,0.94,0.98
2 :lllé 0.38,0.6,0.76 0.3,0.58,0.78 | 0.3,0.58,0.78 | 0.58,0.82,0.94 | 0.46,0.68,0.84 | 0.34,0.56,0.72 | 0.58,0.82,0.94
012t :;E 0.38,0.58,0.78 | 0.62,0.88,0.96 | 0.62,0.88,0.96 | 0.62,0.88,0.96 | 0.62,0.88,0.96 | 0.52,0.74,0.84 | 0.62,0.92,0.96
iij HHE 0.26,0.48,0.64 | 0.38,0.6,0.76 0.38,0.6,0.76 0.62,0.88,0.96 | 0.62,0.88,0.96 | 0.46,0.68,0.84 | 0.5,0.74,0.86

L] 5'% 0.38,0.6,0.7 0.3%,0.54,0.72 | 0.4,0.6,0.74 0.62,0.88,0.96 | 0.58,0.82,0.94 | 0.46,0.68,0.84 | 0.62,0.88,0.9%6
t”ng :;E 0.24,0.4,0.62 0.44,0.64,0.78 0.44,0.64,0.8 0.44,0.64,0.78 | 0.36,0.54,0.72 | 0.18,0.32,0.52 | 0.54,0.8,0.88
g H :lllg 0.18,0.3,0.4 0.28,0.44,0.66 | 0.28,0.44,0.66 | 0.38,0.58,0.78 | 0.26,0.46,0.66 | 0.1,0.22,0.46 | 0.46,0.66,0.86
_%%:. 5'% 0.24,0.42,0.6 0.2,0.3,0.58 0.16,0.3,0.54 | 0.38,0.58,0.78 | 0.34,0.56,0.72 | 0.14,0.26,0.5 | 0.5,0.74,0.86
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[H 5-18] &It 11& Fuzzy TOPSIS Uiet A&

CH ot Def_R posDis negDis Ranking
F2E4 0.50755042 0.58640066 0.60855914 5
= SFTLAME
- = A 0.5812921 0.55755598 0.67296004 4
-5
=3 LAX
I e AH 0.59665176 0.53227048 0.68443454 3
3 =2
= A8 . 28
ol et 0.6010064 0.50856728 0.6964638 2
= exopw
_""___rl‘—_ 0.5141802 0.5714497 0.58849276 6
=
e =AM 0.21607028 0.96758704 0.25427478 7
201 kM 0.9234307 0.12398158 0.95489368 1
F=E4 0.6194045 0.61225646 0.76780556 5
= STLUAME
o= A 0.59410646 0.58391946 0.68207186 4
TRF ALK
- Mer AH 0.65934082 0.52368014 0.76199566 3
I =
a A8 . 28
= o 9N B 0.77074834 0.38876126 0.87678626 2
O =0|F{ul
T ;;H - 0.5358781 0.65014064 0.623363 6
=
e =AM 0.27513558 0.97461902 0.34004386 7
dE2ols ¥4 0.92697134 0.16364476 1.0167494 1
F2E4 0.62025892 0.485949 0.666677 3
= SFTLAME
- - A 0.49630016 0.650648 0.511041 6
-5
=3 LAX
e A 0.50923536 0.633481 0.525366 5
Il =
A 28
é o ) e 0.72234442 0.364264 0.768317 2
oS =0|Ful
T_'_—_rf_-E 2 0.54955576 0.503552 0.603998 4
=
S EAM 0.21640676 0.903608 0.270667 7
d2olE 2ky 0.938115 0.161087 0.947601 1
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ABSTRACT

Policy Directions for Strengthening Space
Capabilities in the New Space Era

Park, Jae Wook

Major in Policy Science

Dept. of Public Administration
The Graduate School

Hansung University

The background of this study originates from the emergence of
the New Space era, marked by a paradigm shift in space development
from government—led Old Space to private sector—driven New Space.
This transformation has expanded opportunities for private sector
participation, enhancing the competitiveness of the space industry and
redefining space as a critical asset for national security and economic
prosperity. In particular, South Korea's space development is
undergoing a new turning point with the growing role of private
companies. Through the convergence of advanced technologies and the
Fourth Industrial Revolution, space is increasingly being positioned as
an essential foundation for national security and economic growth.

This study aims to contribute to the advancement of national
defense space power by providing practical and effective policy

recommendations for strengthening space capabilities in the New
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Space era. To this end, the study analyzed the defense space policy
cases of leading space nations to derive implications for South
Korea's national defense space policy. It also applied a hybrid
research method combining Fuzzy AHP and Fuzzy TOPSIS to
systematically derive policy directions and prioritize alternatives
tailored to the New Space era.

The study identified three core elements for strengthening space
capabilities: space security, space diplomacy, and space economy, and
proposed strategic directions for developing national defense space
policy around these components.

In terms of space security, the study analyzed the military
threats posed by North Korea's military reconnaissance satellite
launches and its strengthened cooperation with Russia. It emphasized
the importance of surveillance and reconnaissance capabilities, space
operation execution capabilities, and counter—space operation
capabilities. The results confirmed that independent military
reconnalssance satellite operations and the establishment of a
24—hour continuous surveillance system are essential to securing a
strategic edge in national defense.

In the space diplomacyaspect, the study underscored the
importance of international cooperation, focusing on enhancing
alliances, adhering to International norms, and managing adversary
states. South Korea's initiatives, including the Artemis Project and
defense space cooperation meetings with the United States, were
highlighted as efforts to strengthen information sharing, professional
personnel exchange, and space exercises, thereby solidifying the
legitimacy and cooperative framework of its defense space policy.

Regarding the space economy, the study highlighted the pivotal

role of private space industries in bolstering defense space
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capabilities. Proposals included leveraging private technology for
satellite launch vehicle development and cluster satellite operations,
maximizing technological advancements and economic benefits.
Particularly, the construction of space—based internet systems was
evaluated as a strategic alternative with the potential to serve both
military applications and economic growth.

The research employed Fuzzy AHP and Fuzzy TOPSIS
methodologies, conducting surveys with experts from the military,
research institutions, and private companies. According to the Fuzzy
AHP analysis, space security emerged as the most critical factor,
with surveillance and reconnaissance capabilities ranking the highest in
importance. Space diplomacy emphasized strengthening alliances with
allied nations, while space economy prioritized fostering the growth of
private space industries. The Fuzzy TOPSIS analysis yielded seven
key alternatives: the training of professional personnel, the
development of small and cluster satellites, the development of
military space launch vehicles, the establishment of dedicated military
space launch facilities, the creation of a space force, the
establishment of space—based internet systems, and lunar exploration.
The training of professional personnel was identified as the top
priority for successfully implementing defense space policy and
enhancing national defense space power. This reflects the need for
skilled experts in various areas, including space operation planning,
power management, and technology development. The development of
small and cluster satellites ranked second, emphasizing the necessity
of real—time surveillance systems to effectively respond to
adversarial threats. Additionally, the development of military space
launch vehicles and dedicated launch facilities were recognized as

crucial factors for enabling independent and swift space operations.
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While the establishment of a space force was considered a
long—term goal, space—based internet systems were assessed as a
significant alternative for enhancing real—time information sharing and
operational efficiency. Lunar exploration, though evaluated as having
limited short—term impact, was acknowledged as a critical task for
achieving technological advancements and strengthening international
standing in the long term.

This study provides practical and effective policy alternatives to
enhance South Korea's defense space policy capabilities, leveraging
the opportunities and challenges of the New Space era. Academically,
it strengthens the theoretical foundation of defense space policy
research by systematically applying Fuzzy AHP and Fuzzy TOPSIS
methodologies to perform multi—criteria decision—making in uncertain
environments. From a policy perspective, it presents actionable and
effective alternatives focused on space security, space diplomacy, and
space economy, thereby improving policy execution and clarifying
strategic directions. This research contributes to the advancement of
national defense space policy by proposing meaningful strategies to
reinforce South Korea's space power and establish a solid foundation

for global leadership in space development and utilization.

[Key words] New Space, Space Capability, Space Power, Space
Security, Space Diplomacy, Space Economy,Fuzzy AHP, Fuzzy TOPSIS.
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