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A Study on the Standard Evaluation Model Development
of Aids to Navigation Infrastructures

PARK, Hye Ri

Department of Coast Guard Studies

Graduate School of Korea Maritime and Ocean University

Abstract

The basic elements in maritime safety can be typically divided into
human factor, physical factor and environment factor, among which the
environmental factor aims at the safety and efficiency of maritime
transportation environment = for - shipping areas. For such maritime
transportation environment development, systematic construction and

operation of aids to navigation infrastructures might be indispensable.

Infrastructure is a basic framework forming the basis of production
activity like a building and equipment, etc., which means necessary
resource for achieving a specific purpose. Aids to Navigation(AtoN)
Infrastructures, as a core resource of public purposes for maritime
transportation environment development from the maritime safety aspect,
should be provided so that it can be managed and operated systematically
and complexly with the state as the center. The significance and necessity
of AtoN infrastructure are expanding according as development of port and

continuous increase in trade scale. It is necessary to do continuous and
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systematic operation of public AtoN infrastructure for providing

high-reliability service and system to users.

This study establishes the Standard Evaluation Model of Aids to
Navigation Infrastructures as ex-port evaluation models which includes risk
elements and environmental change after the opening of a port. This study
makes a design to evaluate the effectiveness and utility of AtoN
infrastructures, the whole process from the needs to the outcomes. The
model evaluates the public infrastructure resources in relation to
state-centered overall operation, complex utilization, and systematic
performance in the aspect of maritime safety. First, this study is to divide
the AtoN infrastructures into maritime infra and overland infra in the light
of the difference in facility purpose. Then, a quantitative evaluations are
conducted by the five common evaluation standards, i.e. Relevance(R,),
Effectiveness(#,), Efficiency(Z,), Sustainability(S,) and Impact(Z,). This
quantitative evaluations can examine the change and influence of the
surrounding environment, validity of infrastructures, and consumer-side
satisfaction, etc. through the Standard Evaluation Model of AtoN
Infrastructures. For the verification and application to this model, this study
makes an evaluation of the currently operated maritime infra and overland

infra to expand the reliability and usefulness of this model.

The standard evaluation model for the AtoN infrastructures can be used
as the basic tool for re-arranging a core resource of public purposes and
planning a similar facility operation in marine traffic environment. Also, it
will be a means of maximizing and improving safety and efficiency of

marine traffic environment on the basis of each evaluation content.

KEY WORDS : Aids to Navigation Infrastructures &=ZEA|A]A21Zg};  Standard
Evaluation Model #=H7l=d; Relevance A AdA; Effectiveness & -&4;

Efficiency &34d; Sustainability X47}s4; Impact F&H.
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Rarea= D, V. t D

ij v ij

Rarea : Risk area

- D, : The geometrical collision diameter of ships i and j

- V,; : The relative speed of two ships i and j

t : The sampling time

Collection @ kmou



Gas Molecular |

Gas Molecular i / .

Geometrical
Collision
Diameter

Collision Area

Fig. 10 Gas molecular collision image calculation image

ol mgor H4Y FEADES W nEF Bxol U] HYwEAYS
_]

(R, )& A@sh @ol &3] Aaclzmete| Ay e Brlach

Ryis = (%;Z Z EDW Vit 2

MNgdns FHEA 7l =Marine Traffic Environment Contribution)= 2% 4
A A o]& B g o] HHF uT SAEAEH AHY =L W FA
Addzet Mul2 AlF SHAA Y ZAEE Hrisith FEIAAL] g = I

T Adure] obd 2 gso @, ¢ e T HHow egsiu

oo [0 o
o o

2 o
i

rok
o
ox
El

Collection @ kmou



323 gEAALA=E &84

FEFAANAJA =z 78 A (Efficiency) Flg 113} o] AAZE o] & x=m
A FEFAANLIzZY AA 543 Hluste BYE Aol dwpy AAF o=
AHgEo] AE 9 3 AR ASEHJEIHE HrRs %EEXV\]@?JEE}

- AR A

Z
)
o
&
7

Outcomes |- 5

Relevance
pedur|

¥

Objectives l_:> Input :: > Output :: >|  Resuts o
: T

Effectiveness

Fig. 11 FEZFAAMEA=Ze} 884 F7} =4

Collection @ kmou



Al

S

7}

=

o

=

bl 3mhel

°

A=

o

=

o] Scale

L —

) .

]_
tar, Adutel A 71 7Rk B3 A A eF 100m ool dA&H 2719

9

°

oM A G A AS

_‘|

%
fa

}

-
x

o

K

&0

e
P

=

ol

Fa Sloh 1

o

W
M

Bl

=2 HjA

i
22
-

bl 30k ol

S

ojgAE ¥

At

—_
o

o

=
=

A E

=5
=

tos Ao 3

)

3

°

2=
T

o

=

ARAE 75

1

I3
pi

_?,]

ZIFo® 20mdd o E dde= A

—

O

™

—_
fite)

ba, o] A W fASE S

5|

JJo

sk 7]

AHol of

1

_(H

o

it

A
e

T

(%)= A

o

=
2} &8 =(Utilization)

el 71%5EE 0

oA

FEA AR

A

K

JJo

()
H]

|

=

(e}

[}

L

7}

AU

ot
=>

S

shel ol g7

[e)
ANAZA2 7

Al o

P!
Ao g =

)
pZs

A
o 9

=

<]

Wl Ao Axedel 4o A

g]

=

=

CEREE R
A
:

zs|
FQ
e F

=
A= S B3Rt 23 thiul AA ol %

_g]

hyA

o

==

|

L=

=i}
=
290

g}o] #4715 A (Sustainability)-2 Fig. 129} o] AA AlH <
=

2l
ZHEAA

2} o] 8%, 7]
ot Fe4d

X

A

=EA A A2
Collection @ kmou

5}

324 FEZFEAA



............................................... ‘Mﬂ \_IWWO JwAIL .ﬂ ,‘I.Hon H_T_ ‘W,;O aﬂ H_Al\_ ‘% Mm-_ m.x ﬂ' lw_AlL
P ompad Woge 8 OB T T o X B
| Ay E R BN T
W W o < SIS S G b B T S
g LR of — m ~ . o M
g g < o 09 =2 = B - mr w ) ow
g g [ X Eog oo X e oo B F
5 : SR B O R T
yiﬂﬂmoq wwﬂ@%ﬂ T A
. T AR g MM g g T oy T
~ 2o © ,_._ﬁo e o X o o oy 4q o <
mw o) X oy B M < B oh oo P =
X < mw AM Euc ) woﬂ = R
o = A = o W __ o ° 0o .
} T J Tow T WX T ® R Mg
=} g L9 M o o R Ko Xy 4=
£ & f/_. N &) oF —, X of (-
& I U - R 1 B wu T o
. % zﬁﬂiﬂﬂ%%.ﬁﬂﬁ@ﬁ&%ﬂ
1 AT IS =t SR
T -l ot S S
w &3} nm_.: «Tl. = 3 x° o) T ﬂN,._ 1 w oF _.E o l‘ﬂ_l .m_nL ‘.._.ﬁ
< o g o - o) 0 om0 - o O -
- = QT P 2o W T o= L
& X OE W o~ BN my N % N oW K o X
= BS N oz b J N[N B o=
WS o o o~ if i I o~ ol A= o mmo
) 7 = 0 ) —_
w2 P 7 oW e or L A Jo K
ol L_o E._ ,mﬂ Mﬂ U.__u Tl ) ,_lurL - o b _ﬂa ﬂ Wd_u =~
S RPNET _w e oL
.%HEQZTAMﬂ K < o o oF
— ) —_— —— Loy vl .
g TIIeEir oI iUsiys
8 3l Nr WO O T o M oo B
2 2 o Wk o T T T M X oo &
g o 1 () L m 2 W I X T
3] 5] —_— A_l il = ~ XO i
zZ = K o g X =T I~ o = _ M W T
S P T I Lol T
ry HON 0 S o <0 Y T o o)
............................. w B o) F N wm T o o X T 4
2OUBADDY ~ B B Mo %o o N M om B oM o’ o

ar
h

e
=

]

A

29 =
o]%

5

ko)

P
T

t,

9

A = o of
Far o 30°

©

o

&
- AFRAN=CEIA, g, oA,

Ank g Al PP esE 28T

3 FA) Fol
aolAE A

o w7l HEE Folo}

19

)
=

skt

9

Collection @ kmou

Br7t8 A AA



54 7] 5 (Additional Facility)-2 sl FtAA 2 E=A o] 7] &2 o] e AES &
& WA g5 7s FIAHAE Frretr] 9t I EHYIS £ A
FAY s & B5A 7se 1H3 AEeY AHe ALTbsAES Hrikdnh

2
do
B
of
o
£
oSt
fru
=5
XN
fu
X
o
N
off
o

Collection @ kmou



3.25 FEEAAALJA= FFY

Fe(Impact)S Fig. 149} #o] gz gx A=} A
o2 xE A=A, AE - AAF, S87, 7=
FFHS Hrigth B dFolA = iATIAA S SAA7ITAA
o Ax YA 54 A FAAQ] WE 9 A3RE YT JhsA Y AolE THA
= AstA . a7 1HA A2 & —‘?‘jﬁﬁ W3l = o=
o

Needs ~ frerrrrrmmrmmm s s s s sr s s s s s s s Qutcomes  p-=--- ]

Relevance

¥

Objectives I|:: > Input :: >

Effectiveness

Fig. 14 2=EAAEAZY A &7He4 B =4

D 1471 A R te 9% H}
e dlgel MA - eYEE 54 4 9iXel wheh AR A )
A AZE APLEE AET 5 Qom, AdAmele] hF FHH W B o
=3 sl @ IFY Wbt AA L B8H Bk FolA FRo| o Foly
= 2 A gsith. olel #37]

A
g e alas 9% 2 AREA ogf%kzi Fashe] §7}eo,

i

Collection @ kmou



oo met Mze Ad==2A4 F

=i
=

94

E[l_

]

A

—
o

[e]
+ 9

AA

f

o

¢!

a}

hyA

FEAAAEQ

=

[}

. ol

ol

3
)
wK

Gl

}

]
pl

Isf Al

o
1l

EC I A

3L

R

|

)go

AA AIEA TR ohul G A

}

]
pal

3t

Az s A
5

22 Hr}

2 o] &l &l o

~
;OO

= o]

5}
oz Zo] 201 €] W uke

stel A3 %

ZIHko 2

o
=

sl 247}

o

LS

o] A=

3L

2| A4l Ql

hyA
ar

=

5}

o,

Al

1

=]
=1

A
pi4

‘]

5}

3

5

o

el

0

Jo

2) S&71RA A dd T 7}

K

H

0
u

F7H

=]

shof %

S

RLN

)=]

BH7tE T

5k

ERBICL:

o

)

To
o

-
el
JJo

Collection @ kmou



wK

]

23xR

5}

LS

7P el

b A A

T Al AANZE ol Ui(HE 24

10knots= 7}%

bl Tg7ks )

S

=

Q)
=

107k, %7 3247}

ERAANE]zE 7]

;.OO

)

2+ 4 & 7HMaritime cultual heritage)

oF

7F3k7]

3

I

]

w.o
o

Ho

517

37}

o
34 S=2AS HrlesAE A

g

Eoh Ao 2o Tbs

=i
=

Fe g7luae) A by

fol @A) =7} mE A

J|

7

g

zel

Pt

J|

pAl o Aol =

X

%

X
e

3
pul

H 71kt

bol =

3]

Ao o

7

=
T

s

71 flste o

J

oA FEEE HIL

33 &4

o

AR egETRY A7, T B

5
Az 5719

ol

Ool:

=
o

2 [ALA 5 =AFAA wE H7Y,

22

3t

= HET
gholl o

gt HHAE 5

aRl=

Rl

o]

B77E ol FoiA e Aoem F4HI;UT

3+

S

hyA

SR

o
o}

g A (Effectiveness),

Z A A (Relevance),

(Efficiency), <= (Impact), A<7}s4(Sustainability)

%

el 578 H7H

=
=

N E R

S

FSA T

S

g oE T4

Collection @ kmou



A gz AEAdZete] HAdAdRelevance)e A AlFe] FRIEAAAEQLS
a} oA 9 SAAEs F AR F327F AA A dANA e A ® A%
do] AdetA AAE HAHJ=7HE HIVer] 9t g2

£ (Maritime Environment)®} AlAd<Qlizg}e] A 3HAd(Standard Type)oll 3l
Aekal Brrstaat stk

lLl

rﬂ A

At

St g AdelZzele] & aA(Effectiveness)& FEFAAAEQIZE AA A
THE 52 db dA4 Ade a3 9 AFE Hrishr] fg Aoz Aol 2
B7F A HFxE @A =d iy ZIHstAerE ksl flske s g

5ol Fd =(Marine Traffic Safety Contribution)e} s n%s SR ZA 7|d=

[e)
(Marine Traffic Environment Contribution)oll thal] &A1st1 3718l At 393 Th

=3 FREAAAJzEe] & &AEfficiency) AAZR o] EXSHAA 2R
ANAR e A FA3 vlasty FUE Ado] drpbt AA|Fow AEE o
2A3E 9 FH AF3E ASHJE7TE HIEskl fste 71555 (Duplication
of Function)®} A|Ad¢] & =(Utilization)o| sl EA3kar Hrlstaa k4ot

FzEAANAeZete] A £ 7154 (Sustainability) S AA A H o] FEEAAAHEQ
zg deod 9 A9 T BEAEETE A giHl AX) olF 1A - AEF - A
AA AdE 283 T FHAAY AHALFY BHY A&ETHsHS HUsH]
st A EHAIAE )5 (Maritime Traffic Safety Facility)® thE2 A4 7]
S(Additional Facility)ell tial st B7)staak 319

npA o 2 g2 FAAEJZ e FFH(mpact)S FEFEAAALJ]NZ G HXA -
=@l wet 2 - HA R 2HE AR, A3 - A, B4F, JE

ol dE IFHS Hrtstr] A Aoz FRrRAAL FH o HJrﬁ‘r ’3H*J71‘i
Aol AL el 8As  d3k(Hazard Factors) 2

Factors)oll tiall &44star Bristaal st T3 S47|Alde 73% Fo
2] 9 (District management) 2 3 k&3 -F4F g 3F(Maritime cultual heritage)ol]

el E4jskal @rkstaAt st

Collection @ kmou



FANMQzE} FE2Pslnde] su

=

A 47

4.1 EF9Yrixde /8

ojar A|A A L

534

o

Bl

!

el
Hlo

=4
[

957}

= AR A EA A 2] B A

o] 5=
Q1 32

Fo Ade) B3 2 4

o
=

Fel AA A <

S|

o=

wK

o

Wi 1 bAE B4

=
=

A
7}

N

u]

o
i
_%__l

wK

=
=

ol

B

=
[}

a7 =4

OO]:

2 s

s

o]
=

A d 2 A0 7%

7t Fig. 159} 28 H7l 5850 wel o] £

i g7ystar, 2t

Zetol th3

o e} A9l

e

3

)

571 ¢

A ste] iH al

5
T

g

37F o A%

A %

1 B7HAse)

=Y Jrd S 3=

i

]

N
g

Nlo

Gl
e

b g,

o
[y
o
o

Collection @ kmou



| |
534 a7 =284
(Relevance, R,) (Effectiveness, F)) (Efficiency., F,)

A&7Hs FEFH
(Sustainability, S) (Impact, 1)

Fig. 15 &=gxAE0ze} &R D

FEgAAAQZe BEH/RdS Fig 163 o] AAcl=Zeld tid 8
(Needs)F-B &-8(Outcomes)7kA] A Aol thgk da4d 2 T84 H77) o]
Fol A F JEE AT ¢4 FEFAALJAZG A H7E BaAdo] <l
A9 B7HRE AAs . A FEEAAEIZS &Y 2 ZAH g

7 2ARE HAEIH.

o

=

Collection @ kmou



Results
A

Outcomes

P

Needs

Effectiveness

Sustainability
-#|  Objectives II:'> Input > Output >

AOUBAI[NY

Efficiency

=3 771+=8 Hrt

-
at

Fig. 16

B7F71=0l

R

g 5719

28

f

B717} ol 7ol

%) 7

5

F3HA

Z A A (Relevance),

Ze}ol

A A1)

TR

(Effectiveness), & &AJ(Efficiency), < &= (mpact), #4715 43 (Sustainability) .=

=

1

FaL, 71E9] =9

Fol 10702] Al

S

o
i

T
G

&}

37}

9 A

=
&

il
=

=1
L=

771

3

A2

Fslom,

)

IlgEo R 74

D

=]
T

Table 59} Zt}.

=
=

olmj Z HrI7jE”E TL2= Zol

2o
S

I+

=,

. ol&%

el

3

tol

J]

a1~a57]]-7(] /I\J_'Xc_)]

=
=

2 Q) Zol A 712 THEA

w4 Aol wiet

4 g

3

SEM= o, Ry +a,Fy +os By +a,8, + o1,

L &5o] o]

|
5 YA EZA =(Likert scale)

A

atolol e}

sl
L=

, AARE] &

2

Sl 7lsEA Aol o

i

il

N
e

1o

7

Collection @ kmou



HAA=THE Brske A

7 & 24 3=
AA N F=A ALz 3 NFHEAL H7t
244 84 2 A 5 AN 53U} (Maritime Environment, Zn)
Relevance | 9] #12) o)A sjede] 914 B
(R) | <ize 18l 2dsiA AAso] Ad]lEere] Mgt
ARH Q=TS Hrksl=s A (Standard Type, St)
shEed FHER7H
FEIEAAEAE A I TR (\arine Traffic Safety Contribution,
Y| 5 oyl @A Age) &3 %
C
Effectiveness | Axl= Hr}sl7] 3t Aoz A9 . -
(Fp | 2} Asie) g st @ | ORS BEEE TS
wh} 7lejsier e BoKsHe A Marine raffic Environment
Contribution, £¢)
AAZ o] 8ASHAA FEFA|A| 7sTE5A H7t
584 AQlze} dx) B Hlwsle & (Duplication of Function, Du)
Efficiency | ql8l Aglo] Qnh} AAz oz A}
(B g5o] AAE 9 3 A= Q% Ad 2E= W7t

(Utilization, T7)

A%7P54

A NS FEFANE =} Y
824 2 2% 5 eyt 2

SdaL st 71587t

(Maritime Traffic Safety Facility, .Sf)

Az o]& oA . X\
Sustainability il A OF'Z _L]X—' xﬂ},:,x_,
(S) ARA s 283 78 FHI N
2 Aol Aaesel Akl A%l T 7Tk
S BHrlel= A (Additional FaCl]lty, Ad)
el e JFH7t
o (Hazard Factors, Hz)
715k
Lo Eabul ok
e | BEEAACIE  ax) gy | A | TSR G
SR A . Amon zas A (Fishing Factors, F%)
) 2, AR - BAAE, 43, 71eH s ta] Gk
4 H3lol| thste] Brtshes A 57¢ | (District management, Dm)
7%k
PARS! S FESHrat 9t
(Maritime cultual heritage, Ch)

Collection @ kmou




42 FEIAANLJA =G AFH Hr $y

4.2.1 AHH(R,) H7}

s
)

2ol

SREDEZIE TR

EIRESE)!

7H En)

3

A2

g AR HFRAEA

a]l=

|

A

l

23xA

.
;OO

=)
=

=%

g

A A DA 9

Fo]

S

B7HSHE 71N =

Kiges

wjr

T

3

Dz

A AR ol A

473t

Dz

B

ou

k<]
pul

bt}

3

Dz

Table 6ol ek

=i
=

4)

4)

R, = FEn+5t

22

7Hd g w A

3

b2

Table 6 24 4(R,)

=x
S | R
S| R
S| | o
= =
S
||
o [ v | w"r
3
R
RE [ S|
© 0 o)
S
x
S | B
RE X
~f 14
S|
/0 “I*._%H
o AN
[e>] OT
T
TH
J8E

= AAA

=3
o

‘mwé

e},

| ol wet g7t

x

}o] Table 6 H71-d4 uj

S

Fholl

)

(B, +1T,+ W)
4 a0 100%

FEn =

H]-&(%)

A

—

L/\go

ol
T

N

D A AA R

- FBn

{
ol
Ho

Collection @ kmou



flo ofn

o

F7ekA 2 =71 ekA A

71s0] AgarR

¥ ’

=372

F7kA 2

E= i B i
=7l T 34l
EhEivdy

D No HE
#add HEaoy > 64
F=xA B4 No w5t
> 103
-.._..-""-__

Fig. 17 Ald<l=zte] HHd B7HS) <M=

Collection @ kmou

[dlzeke] A HrrEE(sH)S AA e F4, AR, =27 2 ¥
g Bl ool gAdnte] FRE o AdlZete] AYgAdS Fig 1734
A= uet F7He

e



42.2 AFHA(F,) B7}

FERANLA L] TAY(F)S HIRELA FAE BN L HFas
AR 24 JAEHHEE JINOR Ste] FEEANLAZY UA FA £
223 skl AANYY AT £ A3 9 ERNE oA B A
o Anrt Ao BEE BHSEE vkt JldRAEItE Bk A% Ao
2 Aga WYEI} BRE PYAAE TR FREANNALY Lol
e P sldel HFuELAS] e P JFS B, ARAA A

F, =58+ Fc (6)

Table 7 &34 (F) F7HHE vl =

7 23 4 6% 8% 103
Se ] -9k Szl LR A4 199
Ec 5% W%k o ~ 15% 15 ~ 20% 20 ~ 30% 30% o]

W (Rarea)o| A2 mE % Wxo

3
go] BAsty, BAAFe] thate] Table

(

Ocell
i=1j=1
R, IABENEE%)
Ocell o A Hduke] I

Collection @ kmou



7FRih

3

AR5 A ol W}

3

3

Az S 7|H =& Table 7

)

X 100%

_ ]:u‘,on
]:ll l

Ec

)

423 B&3(E,) H7}

& 7+ Du)

A

JHIDE 71§l 2

3

hy2

g} FE&=

H

]
&

(Outcomes) =

Els

A FEFAAEJ]ZG o

=
T

ol

A A g A 7SS £

E
=

Blasd

37}

o, AA

7}&

3

3

[e]
848

JJo

k<]
pul

Fhe}.

3

Dz

Table 8of whzk

bog 2/(9) 22

J]

AE

9

E, = Du+ Ut

B

37 = vl Al

hyE

zae4(E)

Table 8

R e
W= o || R |R
S|o || ok ||k

SITE B |7

NE
2| >|F| k||
0 || v | R ||| R
— &
N N
cll S % Mo | wo | o
o R e
RER RS
~ | X
313 7| R
e | = | @ ol o | T
LS o | 1
©o | D
~o | | W
ClE|E x| w
|l °|=|K
nza — X o o | o
NI R o | o
oo | T
|| " TF|TF
| o
N | N | @» Q
o <0 | %o N nw. Y
P % | o

Collection @ kmou



Bk dils

et

°

ZEAAEJNZE 17T
fol A A

°©

5}

LY

=]

[e)

L.

JHPH S T

3

Ay

=1
=

37t &= (Du)

_(1)4

A
A3ZNA HES Axt

H
=

1

R

g ]

FE4e Bt

o)

K

—_
o

\

ol
%

(10)

3% )

o

5]

RY2

}a1, Table 8

°

n=1

(103 o] &4

=

Al
Du= YN

4

°

2ol o

3L

EBE
Aoy,

3 F 5.5
|32 wel Hrt

AA

o]
A

el

T
Nfo

D B AATIEAIAE V)

- YN BAY FAIE S A AR T

A8,

A AD3 2ol

5o

o

A2 Q1 sz g} o

=
o w2} 77}

)
%

e

—_
o

+

el
Jo

1D

T}

°

-
st

Table 8 7}l HijA|

T
Nfo
Jo

Z1REAIAD 7]

F

)AO

S

stel WE

S

EEEEEE R

84, f1=

ol 7

=%

BEAY S

[¢)

o
, oL,

&l

-
o

mK

JJo

A

]
—_

ald
2l
=K
!
e

9]
yil

7}skct,

%

o et

-
st

AR B

}31, Table 8 3

Collection @ kmou

°©

S|
asi



_ Us+ Li + Po 12)

“ 3

- 0 AAEA oY AYREAEATY BEE

o

- Us @ g sAEA 2z o] &=

- S MFuTAEJDZG 7e(SE, T, FEeAY $)Y HEA

424 A&E7VsA0S,) BIL

FREAAEJZELY] ALE7HA () FEIAJMAANEYS H/HS) 2 o

E47]% B/HADE 718 e & ste] AA Aol Aldlzete] thgk 52 (Needs)

Hlwate] Ax] o] % QA A=, AAHH AU &8(Outcomes) SHoA 2] A

Aede AAE 53 AS7sE S BUrsth Flikded =S 5 ddns

GAAEZA L] 7] 75 7|E5Z ol FrEAANLIZZHRE &I o=
i

7I's& AEste] 2(13) 3 Table 99 w2} F7}3ie}.

O

~

S, = Sf+Ad (13)
Table 9 A &7F54(5,) B7HE 4 vl &
T8 13 23 34 473 5%
34 Rf ol - o< BE =55 o} -5
Sf ahls D, S E37ls 213 19¥ SdE7}

57718 | 80 ~ 100% 60 ~ 80% 40 ~ 60% 20 ~ 40% | 7391 2% oA

T, | mhgely | 57k | 35vbal | 13wkl | Inkeloly)

Ad
71 R % 170 270 370 47\ o)’

Collection @ kmou



ARstedl 222 F7] 9% A 9% gH) EE AxgozA Fo] B4 I
a9l g adol weh 1 S1xeh Banel AFET T 5 Ak olo] FEEA
AEZe Bey R SHE 9 £o SHAA ALY el A7hsA
g Wrlela, FEEA FR wet HAe) BH % sk HFolF uedte] £

D 3g71aAd e 73 $-
71N o] e FEEARJMAANLI s 7 E(S)S FEZax(R)S} &
AP ax(DPE TRt A s B Fuke] EHE 1
249 7l 2 ARE B F2eaR)E I 1A8e # s
25 W&, 45-90° B, 30~45° RE, 15~30° ©<=, 15° W
ok owfeeo 2 RSl grista, FEiY P a(D)E A - AFFNECE
A, o, o, dE, FA T E A, A T AR g Al P LR
288 F Ade AS Brtad FEo wet TR Prrsh 7 e
STHAIZ F&3te] Table 10 FEFARJMAAAL7|SH 7 Hrxol whet 21142
7ro] A3}l Table 9ol whgl H713ke.

A3k S FAAAIA

Sf=R,+D; (14)

Table 10 8}47WAHe] FREAIAAL 76BN HE

| e e H3 =3 =3t

D; as°) (15-30°) | R045°) | (45°90°) | (%0° oI
iia=
Te7hs
g
a9
=7t

Collection @ kmou



e
Ho
o
N
3
>
(A
o
o
o

371 A Aol e S FuFAAANL s HIMRESHS FEAT el
Ha fFFAANERA L 75 B AFHE BT d9 WA SFste A
Hho] obd a2 3 AYRBTAAANLEA ] 715S Hretr] Yste] 24
71ZbE<t A ol A TG FUALE oz Adute] B oibl &)
WEHAEY S 2159k o] EA5kar, Table 9 H7Hd 4 Wi &l whe}
R ite:
24,
Sf =11 (15)

- YA, BAAER A WA BT AT A5 T

4

BAFEADS NFIERDNSLA(T,) B GTAL)5as
(W2 FEste] 7| REAe) o AL B4 TEA 7% FAHRE Bo}e
JERYI) AT FELY @ HAA o) AN FREARA

o Y JE Wl ZANAS) AH FeEE Frishy, GTALY
5 X750 )

¢

st e Prrsioh zF §rre A 5UAE RS Table 11 45X Y 7159
7V Ao et A016)3 o] E4)skal Table 9o wet B7hgith
Ad=T, +W, (16)

Collection @ kmou



Table 11 AL 715B7HW,) M

g TRk | s | a6k 1okl
71275 3 4

171

271

370

47]] o]/kl-

FREANLAZe}e] FPYU)S FEENAHNAL} B - £Go] we} A
AR 298 ARG AN, IHH 18 A3 5o T 99
42 itk AP HEF AHE HBOT St FAINAET 37
WA Ao MY L BYHE FEI] HADY

D s34/ 1A A B}

g7 e GHFHL S A AX - LFHE B4 49X gt A
A A g A ARE HE8LE 48T 5 Yoo YN We =k s
A e Ad Sl wekel Ased IR AREIHY FFYH

(FE F83to] 2/(17) 2 Table 129 oz} 3 7}3ko).

I, = Hz+Fr an

Table 12 si/d7IRMA A e 9FH (U, ) B7H s WA=

TE 234 47 67 84 103

Hz 50% 1% | 40 ~50% | 20 ~40% | 10 ~20% | 10% °l3}

Fr 80% 1% | 60 ~80% | 40 ~60% | 20 ~40% | 20% °l3}
— 50 —

Collection @ kmou



IAE

A=

3
pul

HH-g 719k} AR RbA) S+ =(V, )8 2/(18)3 o] 474

3|

5 3

(18)

- I/(ZCC

) 5] ] &

DALY wE

_Q',

A Ay R e

3+

k<)

AN A

&

I 38

o]
vl

ulgo s Brh
bk Aadel Abmual FE &S 199 o] ¥4

k=

led Table 120 wet

3]

(19)

% 100%

Voge

E V:zcc,a,ll

n=1

Hz =

FEAAAE AR PR

T2

F2 o A

}od Table 12

S

gAMLz fejas IF 7hHeA S AHQ0OF 2ol &4

o wa} 37}

5}

9
pal

a=5

(20

Collection @ kmou

- Ezton :



2) S7471RkAI A 9] 37}

O 2 A

A

3}

[——
o

7k,

3

hyz

Table 13l wz}

bl 22D =

w5

JHOW= T

el

;.00
8o

E

2D

= D+ Ch

Table 13

HA_rO ﬂ_‘lm ﬂ_AH »AO
alv |7 w | o
hg .

~ | o ~ | '

S| =2 | w|B

—_—

— Th N LiL

S e | B
REN C | P ||
<t 2 HT_ ‘m—rx_

<t — .N on

_—

— mh ~X LAL

ST | B
o N R S
on 14 —_

) p

— ﬂw mr mu

N e Po —

~

— 7_‘_ ‘le_

S T ol | &
RS o
(aN]

I R G

— Lo Lo

<~
L
S _ o
0 O_U % ojn o
Ml | N ms | o
< S
— Lo
3 3 < >
N ==

el

7}

3

Dz

Table 13¢) u}z}

Fel 2(22) 2

S

=]
hu

E=(D)=E T

AbE

s

il
N

oy

o

(22)

Dm=D,+D,

o

~
__OO

7
N

3
pul

=3

Collection @ kmou



(23)

D FETIEAI RN F S TS U AIE A

- tl’ts

SN A DFhs 7HsEe W A2 TR

N

sl

97497}

zetel

|

/go

ZEAA

5}

7FRit

3

bl %

73

st (V)=

3

A

e

w2

(M) SA7IA e A 7h

71 <]

H7}s

FofRoRA P E

=i
=

Al o) A 2]

2%

=

Fo @A =7 £ A

J

= SdEA =

3 7HN)

o m&

7y H7rQ AW 5

)
g

2=

Table 130l wig} H7}

Fol 2(24)

3

Az &

o

(24)

Ch=N, +N,

Collection @ kmou



4.3 B7V¢EE 7HEA A

4.3.1 F713+2E 713 A4 23

FrEAAddzet] e AFH Brhs AR dolge nte BE F=
BANEAZe e thstel FEHOR Agstel Wb @ BT 1YY Y2
ANzl Ud BERsE 712 FLEE Ao} Qor, U Mew
Agstel e T AF 9F/ WAF b4l Atk

SEM=o, R, + o, Fy t o, By +a,Sy+ a1, (25)

432 B7AFEE 7HFA A B
A Z 8234 (AHP, Analytic Hierarchy Process) 71¥ol@t thre] 7t 7150
3 A AA HhH F R HAEVLY AL uigow 7t y|Ed JMEXE
ez % Hos Fx7F A mE A3

Zkotksle] Thomas L. Saaty w47} 31QHSE Alxtmdolt),

o] 71 AA}@M A 34 guAR Jie & of

u)

O

2

AHPS] 173 A EA L Table 149} o] AZA Tz}

Collection @ kmou



—

XO

Table 14 AHP 7|¥ <] &

an R R T T
Y H T . s
M o W W
o| o’ i) B N
o = o} = B
A = El o )
o ¥ < o =3
PolEe 12 12 |2z
o REe|E s | T
1B R EM o | m o N Mﬂ
N ~X =
To o A 7o ) o o To
Fl2S |*25 % |2z N
o T T | o o z s
o B G| o 5 «
7 A o M__ T | = " 4
g £ w ™ ol of
o To = I iy o O
G < HAM E] To o ° o5 ™
o) o RNz || = m
& M TpE | TN | g A |
g G| gy e | T |
) of R - K %O | o
X E oF N X
TR | waa | B | | g e
~ B = T o N~ | = =~
N X w5 o | X | E < o | X
AT g | RS |t | TR wE | T o
| | I | I | | I |
N Nlo e o T
+ b [ e p
wﬁ K m_o x° < oF 1
X N ~X o 0
No = ﬂ:uw_u %O ;!
Gy o N =Y v

W_o

o

3

shel %

=
2%

o] 7}s3sktk. =3k, Consistency index

315
= [¢)

JaL, o gAe] AEAFHES F

<
T

(£, 2007).

&

S|
&

434 (AHP) 71H<&

=

I AZ

3]

4 9

3

Dz

t}. 5719

7Fe A S 2 Table 183

A&

ion @ kmou

I
1

Collect



Ao A2 AR A AE

Table 15 Questionnaire on AHP(Analytic Hierarchy Process)

¥ FEEAANM = RFYU) 7128 JM5HA 4HA
M4 &7}y T84 A %7154 cki
Yoy | owmy | B owmy | M (S S oap
Question 9 7 5 3 1
# If the inverse, enter “1/X”
1 How much is ‘«;’ more important than ‘o’ ?
2 How much is ‘o’ more important than ‘oy’ ?
3 How much is ‘o’ more important than ‘o, ?
4 How much is ‘o’ more important than ‘o’ ?
5 How much is ‘a,’ more important than ‘o’ ?
6 How much is ‘a,’ more important than ‘o’ ?
7 How much is ‘a,’ more important than ‘g’ ?
8 How much is ‘a4’ more important than ‘e’ ?
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HANg55 5% | 35-0L78N / 128-45.32E | Fl(4)G8s 8 -
FAR 165 5 5-% | 35-02.63N / 128-45.71E | FI(4)R8s 7 -
BA175 5 5 % | 35-02.12N / 128-44.17E | Fl(4)G6s 8 -
FAR 185 5 5% | 35-02.98N / 128-44.57E | FI(4)R6s 7 -
HANG195 5 E | 35-02.48N / 128-43.00E | Fl(4)G5s 8 -
FARA 208 5 5-% | 35-03.33N / 128-43.39E | FI(4)R5s 7 -

5.2.1 A (R, H7}

(el thal E48t e hdrFsE A8 1
7F Yt 5271743, 2015), Table 19k 2ol
e ol A FAA 100243 A 7F LA sk o

101 xH2006%3~20153)

=
sAEA A3 54, 64, 7

e o

of WA AL F 81%(B1Y)7t FJZFHo] LAYsE Aoz BAEQL)
Table 19 7] A A 4+(200613-201519)
Te |19 (29 3¢ [4¥ |5¢¥ (69 |79 [8¥ [9¥ [ 10¢¥ [ 11¢¥ | 129 | A
2006 1 9 2 7 1 20
2007 1 1 2 4 5 1 14
2008 1 3 4
2009 1 5 1 7
2010 1 1 4 2 4 1 13
2011 1 3 5 4 13
2012 2 1 1 1 o
2013 2 1 3 2 8
2014 1 1 2
2015 1 1 2 4 5 1 14
Al 1 1 4 7 23 | 24 | 34 5 0 1 0 0 100
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H 10937H20063~20151) A3 BlF2 Table 203 o] A 2323]o]H,

0% Rasdd 9P vz BES 782 o P 278 HE) JFL Wi
Aoz BA ST Hadoe oE guel ws) wad gEe Jee wol
won ool PFshel Urhhs o] Sgolth A=w 2473} 20080 1
5, 200940] 0812 W@ WA Fe Wk, 8ol 108, 79 85 Z BRE 7
2-8el AEFF Ao FAHUL

Table 20 3 &AL <(2006%3-20153)

T |19 [ 2¢ 3¢ |49 | 5¢ [6€ |79 8¢ [9¢ | 10¢ | 1€ | 12¢ | A
2006 1 1 1 0 3
2007 1 1 1 3
2008 1 1
2009 0
2010 2 1 3
2011 1 1 1 3
2012 1 1 1 3
2013 1 1 1 3
2014 1 2 1 4
2015 3 1 4

Al 0 0 0 0 0 2 8 10 | 5 2 0 0 27

- 10d3H200613~2015) FAF Q12 al/dell Al LA FFFo R = Table 21

I o]l AA 401 TEEF o AFT 40.1L4E 4€ 53Y, 9€ 52 UB/HEH Ao=E
4= A
Table 21 &+ X AL (2006-2015)

T |19 [ 2¢ 3¢ (49 | 5¢ [6€ |79 |84 [9¢ | 10¢ | 11¢ | 12¥ | A
2006 3 3 1 9 S 2 1 3 9 3 S 3 47
2007 2 2 6 5 2 2 2 6 12 1 0 1 41
2008 3 2 1 1 3 5 1 2 0 1 4 3 26
2009 4 2 7 3 5 1 3 7 3 3 6 3 47
2010 3 6 11 | 8 7 0 2 3 10 7 3 9 69
2011 7 5 2 9 6 2 4 2 7 2 4 3 93
2012 2 2 8 7 0 2 3 5 2 2 2 3 38
2013 1 1 3 6 2 0 1 0 2 4 5 4 29
2014 0 7 1 2 2 1 1 3 2 7 1 4 31
2015 0 0 0 3 1 0 3 2 5 1 3 2 20
Al 25 | 30 | 40 | 53 | 33 | 15 | 21 | 33 | 52 31 33 35 | 401
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Table 24 = 100d1H2004~2013) M= FH3 Y=

T A 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
A 13,943,263|375,635| 376,794 | 385,333 | 401,875 | 418,548 | 395,634 | 403,209 | 401,009 | 395,035 | 390,191
F4F11,019,687| 97,329 | 96,711 100,787 102,852 | 115,931 | 100,113 104,995 | 100,875 | 100,845 | 99,249
Q1 401,558 (40,414 | 42,463 | 41,905 43,351 [41,453 | 39,982 142,563 | 39,028 | 35,162 | 35,237
ezl 151,781 111,094 | 11,852 (11,709 | 12,818 | 13,756 {15,032 | 18,542 | 18,841 | 19,243 | 18,894
7R 1,099 - = - 3 = y, - - o67 | 532
sl &E5| 87,004 (11,346 9,736 | 9,226 | 9,625 | 9,093 | 8,327 | 7,396 | 7,396 | 7,642 | 7,217
A | 24,649 | 2,431 | 2,100 | 2,464 | 2,469 | 2,606 | 2,430 | 2,448 | 2,660 | 2,398 | 2,643
4= | 9,087 | 1,042 | 1,075 | 1,380 | 1,285 | 1,051 | 1,201 | 881 | 311 | 371 | 490
<A | 22,302 | 2,090 | 2,198 | 2,331 | 2,323 | 2,430 | 2,552 | 2,188 | 2,153 | 1,904 | 2,133
4k (114,892 | 9,260 | 9,753 |10,312(11,221|11,791 |12,486 | 11,462 | 11,862 | 12,656 | 14,089
1 7,343 | 935 | 517 | 613 | 677 | 697 | 822 | 918 | 817 | 683 | 664
EjQE | 7,064 | 588 | 622 | 517 | 666 | 746 | 810 | 771 | 848 | 723 | 773
T4k | 86,410 | 8,502 | 8,584 | 8,340 | 8,517 | 8,779 | 9,236 | 8,968 | 8,637 | 8,135 | 8,712
ek 112,881 | 1,134 | 1,776 | 1,545 | 1,837 | 1,528 | 1,237 | 1,152 | 783 | 1,162 | 727
=3 |187,181(19,929|18,706 {19,176 |18,771|18,425|19,344 | 17,657 17,528 | 18,411 {19,234
= | 35,555 | 2,117 | 2,192 | 2,283 | 3,227 | 2,529 | 3,093 | 4,280 | 5,514 | 5,784 | 4,536
o 117,289 11,024 10,066 | 10,296 | 11,991 {12,141 | 12,942 | 14,212 12,324 | 11,154 | 11,139
FF 450,410 44,209 | 43,425 | 43,645 | 44,616 | 43,977 |42,142 | 45,813 | 47,832 | 48,277 | 46,474
x3k 1176,875|17,641|18,097 | 19,445 18,851 20,453 | 17,234 | 17,905 | 16,789 | 15,958 | 14,502
upik 193,441 116,070 | 18,587 19,259 20,834 | 22,617 | 23,269 | 19,714 | 19,113 | 17,750 | 16,228
A | 26,756 | 3,357 | 2,778 | 2,436 | 2,333 | 2,524 | 2,753 | 2,221 | 2,724 | 2,741 | 2,889
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T A 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
S | 53,047 | 4,076 | 4,960 | 4,693 | 4,477 | 5,358 | 5,120 | 5,692 | 6,315 | 6,085 | 6,271

AEE | 552 150 29 25 31 42 65 28 84 62 36

& | 52,761 | 1,179 | 1,508 | 2,817 | 4,218 | 4,704 | 6,134 | 6,618 | 8,721 | 8,824 | 8,038
9 | 38,782 | 3,485 | 3,206 | 4,168 | 4,242 | 5,240 | 4,978 | 3,692 | 4,482 | 2,827 | 2,462
Iy | 69,415 | 6,265 | 7,041 | 6,744 | 7,875 | 9,164 | 6,868 | 4,638 | 6,173 | 7,444 | 7,203
<4k 521,589 |52,130(51,489 {52,080 | 55,979 | 55,098 | 51,019 | 50,975 [ 51,799 | 50,502 | 50,518
sts | 3,048 - - - - - - 897 | 767 | 676 | 708

A | 50,767 | 5,664 | 5,356 | 5,201 | 5,118 | 5,068 | 4,857 | 4,830 | 4,390 | 4,891 | 5,392

AAE | 12,679 | 1,450 | 1,285 | 1,245 | 1,019 | 825 | 946 | 942 | 1,305 | 1,195 | 2,467
71eF | 7,359 | 724 | 682 | 691 | 652 | 522 | 642 | 811 | 938 | 963 | 734

Fig. 249} 231, A B¢ 1064H 02 FAAG{F =GR, TG ZYBE TR
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AfEeAdn GFHIH S 3 FAREdUE s IS Avrsdgs 2 2
5 du A=A Fig 273 o] g nFdFEA 7|Hte s dAutgdaty &
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TR, EFE A4 Unknouwn g Ale]sta theke] F7]¢f Aduto] w7
Bxg oz BAHdn.
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Table 29 F-4k3} 912 Alubse) e

Azd Aduk= H-& Ed ek H-&
o] A 10 2.56% 100= 1| 7+ 0 0.00%
Ak stEA 61 15.60% 100~500= 25 6.39%
125 38 9.72% 500~1000& 8 2.05%
Z1H o] A 82 20.97% 1k~3k & 19 4.86%
A ] o 3 0.77% 3k~bkE 17 4.35%
7t~ WA 2 0.51% 5k~7k &= 11 2.81%
o] 2 A 6 1.53% 7k~10k= 19 4.86%
7] e} 110 28.13% 10k~15k & 5 1.28%
Unknown 79 20.20% 15k~20k & 7 1.79%
Al 391 100.00% 20k~25k = 5 1.28%
25k~30k & 6 1.53%

30k~50k= 11 2.81%

50k~60k & 9 2.30%

60k~75k= 12 3.07%

75k~100k = 14 3.58%

100k E o] 4+ 11 2.81%

Unknown 212 54.22%
Al 391 100.00%
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£ nlg o2 Table 323 o] 7l & AHAsIY A L3590 AE/IF AEH
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S AoE TSN, HIEE Vs AAAY FEEAALJ=ZEe] FA
A g FREAAEA=ZEe] a8 B ATV & AoZ BAFHIG
Table 31 7172 AUy 85 EAZ2(H T3 H8)
T2 A4 A4 a4 A 47154 S
AHA 1.00000 2.51111 1.17778 2.71428 3.66667
a34 0.39823 1.00000 1.17778 2.46667 1.84444
2e4 0.84906 0.84906 1.00000 277778 2.73333
A&7V s A 0.36842 0.40541 0.36000 1.00000 1.15873
g3y 0.27273 0.54217 0.36585 0.86301 1.00000
Table 32 H7171&8 7t5A AHH A3}
TE HA- 3 (ay) 2743 (ay) 284y | A&7 () | FFH(ay)
Weight 0.350 0.209 0.246 0.100 0.094

¥ Consistency Index : 0.023
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Table 33 7I19 % FEZIAALJZZ 7M5A 919 FTEH7 239 4%
TE Ry Fy Ey Sy 1, A =%

BN FESHEE 2450 | 14.63 | 23.51 2.50 7.60 72.74 1
AN ZSUYATTERE 17.50 | 12.54 | 20.77 4.50 7.60 62.91 5
BAAAGgSABETHERE 17.50 | 14.63 | 19.95 4.50 7.60 64.18 3
HANGZICETHE 2450 | 12.54 | 16.40 5.00 7.60 66.04 2
BAANESZADETHER 17.50 10.45 | 18.86 4.50 7.60 58.91 8
HEAANGSUYESTSERE 17.50 | 10.45 | 18.86 4.50 7.60 58.91 8
HEAAEG| s 5HEE 2450 | 14.63 | 14.49 4.50 5.70 63.82 4
BN SHE 14.00 | 12.54 | 15.58 5.00 4.75 51.87 22
HAANGITFTHE 17.50 | 12.54 | 1257 4.50 7.60 54.71 17
HAANGITSHE 17.50 10.45 15.58 5.00 6.65 55.18 16
HAANG58 5 HE 14.00 | 10.45 | 12.57 4.50 7.60 49.12 25
HAAG6E 5 HE 14.00 | 10.45 | 15.31 5.00 6.65 51.41 24
HEAANGTe5EE 17.50 | 14.63 | 12.85 4.50 6.65 56.13 15
HAAG8E S5 HE 17.50 12.54 | 15.85 5.00 7.60 58.49 11
HAAG9S S HE 14.00 | 12.54 | 13.12 5.50 7.60 52.76 20
BAXNGI0ETHEE 24.50 | 10.45 | 13.39 5.50 7.60 61.44 6
HAANEG]IESERE 17.50 14.63 | 13.39 5.50 7.60 58.62 10
HAA G125 55 % 24.50 8.36 12.85 5.00 7.60 58.31 12
BHAAAG3ITSHE 17.50 8.36 12.85 5.50 7.60 51.81 23
BAAAG555HE 17.50 8.36 15.31 4.50 6.65 52.32 21
BAXNEGI6ETHEE 21.00 8.36 15.31 4.50 7.60 56.77 14
BAANGTESERE 17.50 8.36 15.31 5.50 7.60 54.27 18
BAXNEGI8ET S HE 21.00 8.36 17.77 4.50 6.65 58.28 13
HARAE9T S HE 17.50 8.36 15.31 5.50 7.60 54.27 18
HARAN G208 55 % 21.00 8.36 17.77 4.50 7.60 59.23 7
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Table 34 +<lstE HIHE 54 B2

22 | E | | owleaasme | w2 | BT | w | aaasng
AT | b43 | 33 | 67 35.23% AYE 99 | 33 | U4 12.38%
v | 235 | 33 8 15.12% Aol 74 | 26 | 13 6.19%

et 235 | 33 8 15.12% AulEZ | 74 | 26 | 13 6.19%
Aul= | 235 | 33 8 15.12% 719 = 41 | 26 | 16 4.55%

= 243 | 33 B 15.40% LEE 41 | 26 | 16 4.55%
oY= | 188 | 34 6 12.49% = 41 | 26 | 16 4.55%

s 188 | 34 6 12.49% HE 2 6 30 0 1.97%
=3 | 122 38 | 22 9.97% <7 6 30 0 1.97%

= 459 | 38 | 174 36.77% S o 23 0 1.53%
7YA= | 459 | 38 | 174 36.77% A 5] 23 0 1.53%
JIAP= | 474 | 38 | 35 29.97% =H 78 | 23 2 5.64%
stzx% | 474 | 38 | 35 29.97% =5 239 | 26 | 62 17.92%
FAE 8 | 38 | 26 8.16% 5% [ 239 ] 26 | 62 17.92%
FAE 72 | 46 | 13 7.18% =5 239 | 26 | 62 17.92%
njgl = 85 | 46 5 7.45% 53 11 | 20 7 2.08%

AHA| 72 | 46 | 13 7.18% F22 [ 115 | 20 0 7.40%

= 100 | 46 | 10 8.55% &z 7% | 20 1 5.32%
HE= 99 | 33 | 4 12.38% oz 76 | 20 1 5.32%
2EE 99 | 33 | % 12.38% - - - - -
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RS |
B 300008 ol Mutel feltet R T ARY T Ao B4
gom, A= BHAT 20089 4193 ol4o= b4 e Aol Fgagu

Table 36 F3lsthE sldnsddz4d 7= H7HAH

= —x 3 A
A= 62,027 3.12% gl 54,225 2.73%
4r| = 50,897 2.56% Aol 190,227 9.58%
1= 44,918 2.26% AujES | 190,227 9.58%
Mo = 31,587 1.59% 9= 194,914 9.82%
= 13,524 0.68% ROl R 159,812 8.05%
A= 10,915 0.55% I= 159,812 8.05%
i 16,383 0.83% P2 88,463 4.46%
=X 6,801 0.34% 27 88463 4.46%
T= 131,634 6.63% SO 27,433 1.38%
A= 131,634 6.63% R B 27,860 1.40%
A= 6,801 0.34% Ll 7,765 0.39%
ST 267 0.01% =5 11,707 0.59%
FALE 24,992 1.26% 55 11,707 0.59%
FAE 155,160 7.82% =5 11,707 0.59%
el =l 1,280 0.06% 53 8,148 0.41%
AkA] 17,888 0.90% Tzl 1,277 0.06%
= 900 0.05% &= 676 0.03%
ALE 271,974 13.70% 1 676 0.03%
LF=E 78,404 3.95% - - -
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2= 72 | 784 | 7.9 | 2294 A= 7.86 | 7.58 8 23.44

s 84 | 838 | 82 | 24.98 Aol 7.7 7.8 | 7.88 | 23.38

7= 7.86 | 8.02 | 7.88 | 23.76 AulEE | 836 | 8.28 | 8.74 | 25.38

Au] = 7.64 | 7.96 | 8.06 | 23.66 A=A 77 | 794 | 7.82 | 23.46
S 8 9.62 | 8.28 | 259 eEE 9.26 | 8.18 | 8.52 | 25.96
o= 794 | 8.04 | 7.9 | 23.88 = 8.08 | 7.64 | 8.12 | 23.84
45 7.76 | 776 7.5 | 23.02 A 7.26 | 7.76 | 7.38 | 224
St 9.14 | 7.96 | 8.14 | 25.24 <71 6.34 | 6.66 | 6.88 | 19.88

= 8.24 | 8.04 | 842 | 247 Soid 6.34 | 6.84 | 6.34 | 19.52

A= 8.34 | 8.16 | 8.94 | 25.04 sH 7.28 7 7 21.28
s
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FALE 76 | 792 | 7.6 | 22.72 =TE 738 | 724 | 7.7 | 22.32

FA= 8.52 | 8.34 | 8.76 | 25.62 =% 6.42 7 7.72 | 21.14
nhet = 8.96 | 8.32 | 8.78 | 26.06 53 6.8 | 6.42 | 6.8 | 20.02
RHA] 7.76 | 7.92 8 23.68 FiEx 7 8 7 22
= 84 | 822 | 84 | 25.02 &= 6.36 | 6.9 | 6.36 | 19.62
A= 8.06 | 7.86 | 8.14 | 24.06 ozl 6.6 6.2 6.6 194

LEE 8.04 | 78 | 814 | 23.98
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5.34 A&7 A(S,) B7t

frelso Azl g sFnFAHALYE HIHSHE s Fls
AT AAA HT 5d7H20108~2014F) FA S S| FALLE BT AdHke
T v s FAaLe] gk {RlE e AL Table 3994 &
o] W 0.463% A= ATS 31 YE Aom BAHYI, FRESU, $EF
o, rtet=5o, tixlsoie] A9 AdutedaF ol s kAo FA vlgo] Fof g
BAFJHAALEZA S 750l A EAHAT

Table 39 #2A5the HIwFAAAL 7|5H7F A3}

22 T, 24| demEdAA LS | A®)
2= 62,027 1 0.002% 97.37%
Jr = 50,897 43 0.084% 47.37%

e 44,918 67 0.149% 36.84%
Mo = 31,587 56 0.177% 26.32%

= 13,524 41 0.303% 21.05%
NH= 10,915 19 0.174% 28.95%

4= 16,383 21 0.128% 39.47%
=T 6,801 21 0.309% 18.42%

T= 131,634 2 0.002% 100.00%
A= 131,634 6 0.005% 92.11%
T = 6,801 30 0.441% 13.16%
5] ke 267 27 10.112% 2.63%
A= 24,992 28 0.112% 44.74%
FA = 155,160 31 0.020% 84.21%
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kA 17,888 31 0.173% 31.58%

= 900 18 2.000% 5.26%
AEE 271,974 11 0.004% 94.74%
LEE 78,404 27 0.034% 73.68%
AP = 54,225 13 0.024% 81.58%
Aoz 190,227 89 0.047% 63.16%

AT ES 190,227 75 0.039% 68.42%
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frelsoh AldQlzeto] gk £FH7FE fal A% ddAel 39 AA2A
AHE ME7HIFOE FASte] FREAANLA=ZE VeEY VIEd HUvins
Tl Add Tox 7Nk 7hEAIE AT ZIEE AdiRlnE se A
T8 5 ZAA T Table 449 #Zo] E4FHIUL, ol& HIHOE Table 459 2o

AENIE AEEere] ¢ Consistency Index 0.04302 434 ds gHS
Zhdste] AlE| o] w2 ACE AW, BrEE VteA AR EAR FER

AN ZE ] HHA 2 FRuAAEJZe] T8 B FAEI S
ZAow A=A
Table 44 B71712d A4 Fo= BAAHHTE 28)
T® ke '3+ AEA A&7HsA IZ4
A 1.00000 0.22540 0.28889 0.15132 2.04762
FI}A 4.43664 1.00000 2.77778 1.15873 5.40000
T84 3.46157 0.36000 1.00000 0.24444 3.44444
2| &7} 54 6.60841 0.86302 4.09093 1.00000 6.33333
el 0.48837 0.18519 0.29032 0.15789 1.00000

Table 45 H717|=8 7152 A-H A}

4
Az

A () | EFA(e) | B8 | AE7H58( | FFH(o,)

Weight 0.064 0.339 0.148 0.402 0.047

¥ Consistency Index : 0.043
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