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E(ecutive Summary,

Study on Establishing the Evaluation System of the Stock Enhancement

Program

1. The need to evaluate the stock enhancement program

O The main goal of the stock enhancement program in Korea is to increase
fishable stocks and fishermen's revenue by improving the marine environ-
ment and restoring productivity of the natural population of fish.

O The stock enhancement program, comprised of an artificial reef project, a
marine forest project and a restocking project, is the second largest program
with a 60 billion won annual budget among fishery-related programs.

O However, the evaluation system of the stock enhancement program has not
been established yet and there has been a lot of doubt about the effective-
ness of the program.

O Therefore, it is necessary to introduce an evaluation system in order to ach-
ieve an objective, transparent and efficient implementation of the stock en-

hancement program.

2. Standardization of the stock enhancement program evaluation

O The problems of evaluating the current stock enhancement program are
caused by the absence of consistent and unified evaluation guidelines.
O The study classified the program evaluation criteria into ex-ante evaluation

and ex-post evaluation according to the evaluation point in time, and applied
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the economic, political and technical feasibility tests into the evaluation of
the stock enhancement program in order to solve the current problems of the
evaluation.

The economic evaluation analyzes the six areas: fishermen's revenue, fishing
labor, fishing cost, marine recreation, environmental improvement and local
economy revitalization. Furthermore, the six areas are divided into twen-
ty-two evaluation criteria. The economic evaluation is carried out by using a
cost-benefit analysis for market valuation and a travel cost method for
non-market valuation. The study divided benefit items into seven criteria and
provided specific evaluation methods.

The political evaluation analyzes four areas: relevance, effectiveness, utility
and sustainability, which are then sub-divided: the ex-ante evaluation has
eleven items and the ex-post evaluation with eight. For the political evalua-
tion, a qualitative analysis using survey and a scoring method using col-
lected data are suggested.

The technical evaluation is composed of location analysis, fish population es-
timation and estimation of restocking and artificial reefs. The artificial reef
project, marine forest project and restocking project have 13, 11 and 6 eval-
uation items respectively. Technical evaluation is quantified through a scor-
ing method using scientific data.

The evaluation process of the stock enhancement program is composed of an
evaluation system design, estimation of weights using the analytical hier-
archy process, design of estimation standard, conversion of scores and final

summary of the evaluation.
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3. Suggested implementation plan of the evaluation

O The study suggested that an artificial reef project, marine forest project and
restocking project should go through the ex-ante and ex-post evaluations.

O The ex-ante evaluation is conducted one year before the beginning of the
projects and the ex-post evaluation from the point where the effects of the
projects appear.

O The central government takes the lead in the evaluation of the regional
(metropolitan city or province) projects and the regional government is in
charge of the evaluation of the local (city or county) projects.

O Evaluation is carried out by the universities or fishery-related institutions ac-
cording to the evaluation guidelines once the official guidelines are devised.

© For the implementation of the ex-ante evaluation, either the regional or local
governments ask for the evaluation and then submit an evaluation plan and
other necessary documents to the upper level governments. The ex-post eval-
uation is then carried out by the upper level governments.

O The study suggested that the stock enhancement program evaluation should
be mandated by the tentatively named "fisheries stock management law"

which will be enacted soon.

4. Policy implications

O The study made the following six suggestions to establish the stock enhance-
ment program evaluation in Korea.
- To carry out a pilot evaluation to test the evaluation system
- To make consistent and unified official evaluation guidelines

- To carry out additional research to develop better evaluation methods
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- To assign roles to central, regional and local governments and clarify their
responsibilities
- To provide administrative help to foster specialized institutions and universities

- To make a roadmap for a stock enhancement program evaluation
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26 | 2ARIIZRAARIS] TEAA] L2utotol] 2kt ol |

2) MGt F2 Q4

owﬂr 2o AW 1S90l wet AA4, aukd, 584, 58
2 AAgh = <39 2757 2o

Ae] B elAel BAZMS AHstel 2 Bbade] et w

H
= A2BAY 2 “
| <
(.
) AL e
CGE G- :
A A
A -
ae4
A A H7tEA
Ay

84 W A%7HA

1 A& (outputs) & AlE ARG Q] H3o| wE Autold, XFA= AA Al diEt F
WA AnE tehy

Z}& . Buropean Commission, 1997, p. 20.

[J& 2-7] NQBHY 72 B 24

o
N

9) At 7ke] dutz] qEdhs Ardel dit HdAd FE, gapdAe] g A, ot
J 1.
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<E 232 A9 Brhas % AR FhRES e Aoln ol
2hers] Aelshd et 2k

xma A8 A (relevance) & ALAO] BE7} A8 £08 HASHA W
Weshe omA, Aol Ha FR o 4 g

al A= s}o] %
Fof Aol A ZH, AN A Y] AEA 2 HHshA Floh

=

| 2 2-3 ]| QA ¥ ME BUHE
Pt s A5 B7H &
- AQERETL ALE Y £o2 HA srgata evp
A A - /\].ﬁo] Z‘]HV] Oﬂsl—g/q x%xqa}ﬂ.f) )
- FYRRL YRR AT HAL AR
- ARl SAE 4B
sy | 09T AL 4YE BEE ok AR GGk Yeop
C - Ao Qe wAe FAA B BAA anel A E?
- BT He 22 SAd U gASAL
Gox |- FUE RUEE Mo oo du9e GG
FEO - o diote] vl mE B4 Aol AL}
- A ETHE B8-S A4AY B 270
agy |- ANY SRR ABH 287 ol AR whEE gl
° |- A BEE ol EAAES HAS e
A& |- A8 $a7 FRel® A% MR
54| - A S g2 B840l FFoE A% TR

Z}& : European Commission, 1997, pp. 18~21; Al <], 2007, p. 30.

S, F}A(effectiveness) > AFY] 4230 Aulr} AFdo] AAE Egs
ol Aw GAEI Q=S Bt g 4olth whEbA ALY g A
ALY oo Z olsl WAl SINGdAZ avel FAA aihE EAs

o =

- T

g 5 QEAS Bt adolth mebd BEA B7H AYAEAA
o] BAFS sherstal AL B o] 2¥e Fuk.
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UlA, a8/ (utility)> ARGl tHet AFSA =2 7F AR 5
A ol A SZEAE7HE H7kshe 8oty 8842 eeAke] =9t
AHE=dl, whef Aol mabgo] EHEiE AMY oz sl d"e
W Aol AlkHolehy 1 Allel BEAE e Aom werE,

chAA, A4 7hs g (sustainability) & 84) 2|4 AHsE A
She adolth o SH, Aol dig A8ld 587k @714 A
Aol Ajele ATk, 1 Ao Qg B8-S A%HA £

ol e A1) Wrha st ARIEALS] 7o) tet 48§37
getaich o2 SU LAY AL AYHT EIA0] FREL v, &
ol A= IOl ] FH R4RA sl Wt Ea Ha
Bkl AN Bl % AAAT makgol Wokel FE sl wo
(European Commission, 1997, pp. 18~21; 11X, 2007, pp. 45~48).

[¢]

ARG S WIS S FAAEY Bk oA AR Bkt
ol d¥bxor HA4, adpy, 84, 884, XS4 59 ke
A

= —
FHOR AAEh 123 ARlY b 2 Akelel FelHel Bt

QRIS S0 el S AdEA @ ygol stofo] Wa
Hu7t omshe AplE A, Aglo) i, WA =
shol Apelo] wiehe olasla ol sl Aol A5
2 Qs WM AN 4 ol EUiS vhasteh oleg Akl Aol dis)
o8 Eol7] SISIAE A A AA ARl ARIAAAS ot
Aol Wasteh. %, ¥9) <19 28>} o] AALABFA (A=A,

AMAET A (EEA ST AL ST Al 2 YA §EEA), 27

Y
WE,
rid
r
)
ok
fijo
i)
19 P
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(FRAate, o2 O)E)e] olF worg BN ARIEA, ARIThA
9 7|e} ofseAIRe] Higk FAH L Toto] 713l

FrlHolE HASI= Zlo] Basich Friyee] AL Holl WylE
ARN7F S AAsk= A, o7lod= AEAd, A, ae4, 284, A
7Hs/d &2 B7ka et ofof theh e dl J;‘7P7l HS st Aol
e h A 2], 2007, pp. 53~63).

AFAB 7ol lol A ZHEsHH o] e vl ZHA] ke aof widt Al

ol

1 :]3Ho}:ol_lj§ om}z% oz ;H;Q/H’
o|Fof A a1 Qlrt. T1E]al o] 4e] H7t
84 F A, a4 agAdol die deE Werl flsiA A4 3

7ket AAIY HrgHol dntd oz ARgE I ity £3), FAE H7he



30 | MArdzAgARQlel WA 2sufotel] Tk A |
L Arle) matel et Beke Y S A Hk oleg A Tere
Al B o e v g-wBAT} v aEAo] ddkH oz 9
S5 Ak
LA H]-8-H o] F A (Cost-benefit analysis)> AMY =3P o 2 QI3 wHAs)
= @olg HuH AR abatelo] wga wmali wolch vhy, W&
A IR X (Cost-effectiveness analysis)> A} o2 ola) Hysts Hole
shol 2 THel2 25k Te o ASHL. 2 HelS 253 u vz
2 g2 S Hed dE =9 A o] 2 W dFEnE
A, “d HAgo] v FRGES SO Ajle) BE 94 HES
Sste] Bl-&3 BlashA Hrk(H-s 4, 2004, pp. 219~220)
s, AFY o Qle aIb)t 0] AT e vAAE A g}
of ZjALoR tehd T ofsi ] RTCMOl 2 AR S HCYM)
T e VAR 2R E oA HekE NS shld Bel 2
she WWe B8 4 Ak
AR A AR e A Bl olakel Al 7w mE) 3
$E3 9k BE 2o WO ABAAE vl-HelRAo] A1 U
o[g¥lo] ot A Sof AT a4 ol FretEA
oAl g0l ZARAAZHHE ol gT A7I} F7ISIR 9lc
@ blg-HolEA
FARUEAAY S WRT Qo FEEANY] B FAA S
chobsh W0l o GE AR, Mo H]g-weliAlo]
ootk § BAS AR S ool AT A 24
oS 7|22 3t AFA A EA(ex ante analysis)¥} AMY
2 7|22 S AL A EA(ex post analysis) S

—

B7ket7] AsiA
714 de| g8

| gl g 9l
% ol5o] UA| ul g3t

P s
T o
2 EETHGA 2, 2007, pp. 220~221)
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H|-g-Hol B A o] tjx A Q] 7|H o2 A 3Hol/v]|-8H]8H(Benefit-cost ratio
method), <=FAY7}% ¥ (Net present value method), W5F-<=2]5H(Internal rate
of return method), 3]<4=7]7FH(Pay-back period method) 5©] g o]&% 1L
ot E7, 2004, p. 38).

SR welulgulg, SEATA Y, WESIEWE FREAAY
of We BAA mukE oSk do] gloid W4 FUT AukE tehy
AL ofth waka AR Salel nh AAH A ojs B Ee
B2 3o £ 7o HAo g o&Esh= A AFF el AAAel gt
o)F of/|% 4 Yon, wrl Apd

2 %
BA7HE AEReH o B85k Ao uhgasi

iy

<E 2451 o|4e] wg-we] BAIHo] R - BHE vlwd Ro]
oh UG SES AFE Aol HiHOR £ AN UEE B
A A9 AAY AAH BB FALFE o1 & AUk Z F
Bol At ARl AAA Bk olelshA Rt welulg iul Bejel v gol
2 7, Welmlgu e AT Fo| WAl BAH Hapt 2 Ao

H)sl Able] AAIA mEt 2 Ao wee Szt ok Aolth
SRAAAAY S AR 2 AolA &Hele] 7HH7h A e

=
ns)

2718 | ¥ A % A
wol/H| & | BCR |~ R AR - et Aol iAo &
alew - iote] AEl A Waket 7] AA] | BCRS HY AL AH of

&9 | 21 | 584 Bl A e

5 - ekl e Al HEgt 7% AlAl
@A | NPV - A Ay 4401_40@; AR AN | _% JHoZ tiqtE AFYol fE
R | =20 | A =R el &7 B}

A A StRES YA

+ IRR | - AFAE 904 &4 7Hs ore

FAEH | > |- AY T HlE §o - 2 R HREeeEe] FA =

A3 0 AGAL 9] 2004, p. 46.
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3w A2 W ARG AN, AYES BAHY 5o Frg ol
SIEHAEEA 9, 2004, pp. 81~83). 123 SYH bl AL A= 23t
N A

WoAAR A8 AAe) 4

So] 3719

FARARAAAL A, HARA A AAA L fJelY AR
3 ol g8 ANE I3 AB-AAH LAGIIALL] HEAS, oA
A8 e SR AGFA B el dE Bt AAE Bl
SaEold 4 otk ATt 3 Bk Aol g B84 D A% 7
549 B71E A BEE & Uk BG4 Bk Bt o2 &
B, Q1gol2sh AME QAT oS o] g ogelo] Alte] AFFA rop

B
2
o
1o
ﬂl

3§ w7} ol w °l°ﬂ wE Apele) g4 Eat Woi|7)
2ol 2 stero] w27
= Z7tel 2A] 7oA gho

YRGS BT A% HsAel ka2

o
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Erlrﬂ
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o

() 71ed F7

71ed B AurHos Ay Sl oiE 74ed 4d 71sA

12) Adgaciee AddoR dod A0S ] skl AtEE gH A
AR Y SFE 5o BT
13) 718 BAREIE G A QY E44S Telst] Bt

L

A4 A =93 nelstelor &
HrhE e oushid, dg Sof, BAS, 2T Ak, 4% Ariste] e Y417
e, Baivle BFaIt At 5o 4GS wes] A% B3R
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of ofno} xge| Gol4L Wrieh TA ATl A AAHolu o
423 3 Yujx) A71ZE 9 u)g SolAq At

i, 7o) AF P4 AE Folde HARA U AR F7h
o} 2AAI Hrk 5 A olFolAw ek olefdt 71 Hrhe A
AHILoE AFH L) wet Brhasst 24 Gebac

Hh TAHOR Q1T ZA MY AE W, HA2AL Bl A
LS ATA. SRR, H44F Sol BrbEw

=S o2, A=A AAA, A= M8 Sol BriEH. 1

ds , A=

3 AFHA] Qdolre] 714 Hrasds A ool x4 AT
B7kel7] el HaelE W HaolEo] AEHAUW), Hol e F,

o3| & 5o TH A 3=o| Hrtol o] gt

=
29| 8% 2 2 o
of AR FER Aol o|FolA k. 200797 Y A S wHl
Fol2AAo] AR 0% P o]

o
lo
fu
QL
=
o 30

)
a
alfe
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it
ofX
2
P
o2
Sl
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36 | SAAFARAARIQ WIbAA| 2azuiote] qhet G |

TR ARG S FHFANERE AL ET oA AdAD S 9
sto] Zy A &ZA o] AlEgithlY) F AR Y AFASFAl= Al =oAL, A4t
< 2005ERE CLEES|IA oA =Tt FU A SHI A (0]8) HEIAR
OFA T & o]eE|o] Al oA AFYBIE Ykl Slrh AR AIAY
S Aol A AFAAHA A S s, BERE AW 2 A 5

of ot A =AE HAT F HASA

il =1 O»
8ol ot
| B 2-5 | A/ AONURYAS ENNN(AYH T) % Yy
Sl g 9
+ &2 2007 7FA] | 20059 2006 20074 2008 | 2009 o] &
A 860,901 60,088 61,015 65,110 65,297 1,347,553
Ab | Qlgol 2 A4 766,144 44,086 40,205 40,335 40,250 355,925
o1 o]z oA 28,145 5,106 7,793 5,725 3,964 78,327
h Hith & A 10,313 1,938 2,375 2,250 3,850 679,312
v | SHUjALF 56,299 8,958 10,642 15,954 16,392 232,824
W= g 02 A} - - - 846 841 1,165
AR SEFAAEY AUNRH, AR, 2008

&M
2 EFAFA(1986 A TS vl AT A2, 200295 = 3l

QGAAAY, B AP 20089 29 FR2AY WHoR
HFFALY SARO SYSANFRG FAAUA SRAAAAY 02 WA
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20029 of 2o =] ARY, 2007

L 1998 o) £
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HlThE AR AAE o] of, &4, HiRh AlEolA BE 57

e

3t

1=]
T

bl

Solm™, 2006

%

Z

il

oh. A BGulhEAe] ERAWA 474 Ay

B e mulehEgAbgo] AlZhE gick

ol
X
=<
1K4

Ho
ol

3]

9]

|

o
o] Q1Fo]Zo|LHFH A EL, 2006).

o
[SRE=1

g, o5 7

st

= AlF

3}
=

B8r

uhe] wo]

ol
,‘.__lo

A

Ao

3|

5t

o] 7ls< dial

she

al
o

dof] A

[e)
2
Rl

R ES ]

J))
N

Ho

@)

Ko



38 | PARAIAZAIALOI O] HIPA Lufotof Thel :"‘l

| B 2-6 | QFORNENY FTAY
SS] : ha, WY 9

. FHA(1971~20074) | ~2004 712 20054 20064 20074
T B | 29 | B% | 29 | EF| 29 | EF | FY | BF | 29
3HA | 198,176| 766,144| 182,765| 641,518| 5263 44,086| 5450 40205 4,698 40,335
Hp 2490 11445 22100 8645 104| 1000 88 90| 88 900
ol A 9863| 43209| 8769 31483 522| 4038|328 3938] 244| 3,750
St 2236| 8082|2048  5544] 68| 10000 64 788 56 750
77 3941 25011 3378 21,737 178  1423| 192| 1,501 193] 1,250
7+ | 22,630]  72,536]  21.806| 65536| 354|  2,500] 240| 2,250 230| 2,250
2y 16,783 67,110| 14967| 54137| 772|  4500] 516| 4050 528 4423
A 13,021 48462| 10,681 36278 176 2,184| 1,142| 5,000{ 1,022| 5000
Ad | 41,013) 150,023| 37939 125.654| 1310/ 8903| 896| 6750 868 8716
AR | 22832 77555 22416 68710] 140 3,045 104| 2507 172| 3293
A | 35454 133599 34246| 117467| 424| 7333 516| 5771 268 3,028
AZE | 27913 128212| 24305 106327| 1215| 8,160| 1364| 6,750 1,029 6975
AR FEFAES Y3 g, WRAR, 2008.

Selubebs 19710 ZUE oo Qhurho] Ajztol st Rakel o] A
207 2007A7FA] 198,176hao] taf oF 7,6612] A(A|HH] 20% 3EshHo] &
|90 oA A 306,751hae] oF 65%e] T3} 4152] Auk of 27} A=
21eko] @Ewu}«ﬁw 2.

=
Qleh. EAZI(1971~1981 ) Biolel WAool 25 FHE 913) A2}
o 22 Eapston, AR 2o AARAL, ol2ALFaL Bl A
o] gl Abeel Al Atgio] o] Fol e
ZIMEEA 7| (1981-1991 ) Q1Fol% Apu] 7k Z7hE A ol 2E R

RS L E AT o 2GS o FEolH HFEOE Sy E
1985 0] *Q1 g0l A AAA P A o] WS WA F Abedo] AAS
otk
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OF A A2 7(1991~1998 H) = A| & o]
Q1Fol2o] Y EAFo] FHO=
sh7142] A Tl gEol Zahu ek

A 719989 o) ol 2 Aol Aletu, A, A, szt 5
o chepal A, A4 ol o] AbEe], AukaAle] et Waiel thr
WA 1998 o] 1ol A AR A skl A 0] Al Aekl6) el
002956 ol% gAshe}, HIE A 5 AFolxolF AF e} A
AU, ofzogel A olWAS ATt ARt AT S Aol

FAH I Gk

©2) A =247

Ol Zo] AL Q] A AT A= A EAA o, A YR AL 231 80%,
AgH] 20% 01k FAIA ] AMdEE R Ve wid EREE sjdeatat
QAR G(0l8} FaAAIAA o
AAE SR F ARG ET L AL AP i3t AT BAY S F

Al /\l%*it} FGA- ol A

15) 19979 9] AFofzA LAY e = AA7HA 7H B2 6679 Lol 2

16) THFSAREH . A2773, 2002. 6. 10.

17) $AR LT HEE ALEEY QS Algteto] %4 o] dPAHS =mdty] 9f A
©.2, 20064 ueoﬂ A3 467§ 2, 5,578hav} XWEM o10( A 47 2:/260ha, 1 1/20, 7
90 6/119, 4 41,519, A2 /1260, A5 8644, A 596, At 10/1,658).
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Z]
S|

HAAZ AL Q18]
AAAG @A o

J.
2]

A

P Hjal o877 ¢l

5

4

: M4, ha, %

A H) & (%)

o)

+

Gl

1.4

19.8
83
2.7
1.4
4.1

31.8

29.0

15.6

19.2

13.2

16.4

12.5

12.9

17.9

314

2 (ha)
6,954

B!

=0
gl

T A

929
48
15
26

118

182

540

1,311

571
73

225

340

1052

173
4,541

e
35,101
11,216

o}

3,489
551
1,854
2,890
573
1,859
8,422
2,973
554
1,372
2,730
793
1,012
14,451

A=d

A

=%

o

A %
YA ER 48B3, YA, 2008,

tlo




42 | SAQzAdArRI 0] WA ukote]l 2kt ol |

So] Esly adlo] Batdon Agst Ao AeA: k. ol
Mo AA AelolA] et @4dol, Sejubets 19941 o] FrE
AZFEIA|7] XAt WA tholg 35,101had] 19.8%4] 6.954havt ) S
e AOE AL YTH<E 27> H)

Seleat

BoPU AL olEt Ak BAS A5 5 ATLARY
FA5) ek 199790] HSOR Ak fWORA 7| 2RAE A
Z 22}

o
a1, 1998 FEE 2001 G 71A] T8 W A|FAA Ao A HlEE 24 L

©9] ¢ ha, W 9l

s a7(02-07)| 20024 | 2003W | 20041 | 2005 | 20061 | 2007
T (2w ]2 [2uled(zalaa ey auad [2uad 2Ry
g4 | 435 [10313] 77 [1.250] 84 [1.250] 60 |1.250] 60 |1,938] 80 [2.375] 74 [2.250
79 | 181 | 3891 | 12 | 125 | 23 | 236 | 28 | 280 | 28 1,000 40 |1,125| 50 |1,125
AR | 96 | 1976 | 16 | 125 | 32 | 408 | 8 |380 | 16 | 438 [ 20 | 375 | 4 | 250
Ag | 20 | 200 20 | 200

Az | 138 | 4246 | 49 |1,000] 29 | 606 | 4 | 390 | 16 | 500 | 20 | 875 | 20 | 875

A7 BASAAER AU BT, RA R, 2008,
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44 | 2AREAAS) BAAA P2l Ut A |

WRela ol wlRlEE AlAS 2007374 B 9s6uyt u], 56,299}
A

9] A u], gk g
s %7(86-074) 2200449 7}4] 20054 2006 20074
lew [ [ =y [ e [ e [ea| ew [29 ] =w [ 29
a7 | 956490 | 56299 | 651,136 | 20,745 | 92,267 | 8958 | 128359 | 10,642 | 84,728 | 15954
HA | 4444 | 1586 | 1145|575 78 | 254 | 1706 | 400 804 | 357
ol | 25554 | 6150 | 2560 | 1691 | 3373 | 917 | 4080 | 1,004 | 15541 | 2448
QA | 9543 | 2597 | 1822 | 943 | 2043 | 600 | 1948 | 536 | 3730 | 518
A7 7700 | 3297 | 2878 | 926 | 1,829 | 939 | 1913 | 900 | 1,080 | 533
A | 21765 | 7362 | 6483 | 2597 | 4454 | 1293 | 6280 | 1531 | 4548 | 1941
22 | 6314 | M| 332| 298 | 42| 1295 184 974 | 146
2d | 467567 | 6,947 | 372,806 | 2887 | 24219 | 722 | 43493 | 636 | 26959 | 2,702
AE | 137769 | 2,650 | 125555 | 1,649 410 | 152 9603 | 443 | 2201 | 406
Ad | 222416 | 5817 | 114413 | 2835 | 46,555 | 1,001 | 48973 | 908 | 12475 | 1,073
AR | 10036 | 4770 | 4027 | 2059 | 1947 | 611 | 1881 | 814 | 2181 | 1286
A | 34180 | 6498 | 13937 | 2271 | 4313 | 861 | 4621 | 950 | 11318 | 2416
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Zulggk | 23,087 5,709 11,013 1,966 2,787 783 1,586 674 7,701 2,286
5} 759,297 3,576 583,520 2,867 61,214 205] 89,903 379] 24,660 125
IR 915 456 671 356 238 100 0 0 0 0
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A= | 15213 3,285 4461 1,007 2,940 562| 2,598 514 5214 1202

== 7,716|  2,860| 1,794| 693 1,045| 520 2,183  867| 2,694| 780

B | 12,540 412| 6,897 158 2,090 188 1,680 300 1,873 37

s 2,805 504 1,177 189 648 176 362 56 618 82

= 317|142 317|142 0 0 0 0 0 0
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7wt 702|640 0 0 0 0 0 0 702|640
2 17,806| 2,085 2,603 84| 1,751 298| 3811 711 9,641] 992
B0z 21 10 0 0 0 0 0 0 21 10
= 204 73 0 0 0 0 0 0] 204 73

UpsHols | 49,079 5,789| 16,821 1,693 8,744 932] 12,541 1,433| 10,973 1,730
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A BAAT Fol PYH A9k wob AgsE st YE, ol
3 A A Al BRHS ofFA MAT A7 S ofelge] um

AlSE-A 14 (Analytic Hierarchy Process : AHP) 7| A eislo] ZA| A1}
AYA Fa=E A skl e =dE @, 2005, p. 3).39)

upebA AR 2 ARY o] e 241 AR T3 AHPY| S &H-8-510
& Aol tigh FHA BrHENE =E5FaLA}; gtk o]ef o] =&E
d

f%sz ARG 2b HlEE s elA| o.M AhTt 1%

39) AHPZIAE 1970405 2 T Saatyell Sl A28 AZ2A4 AR 922A o1
AR AZTZE LAST Y= ﬁi{gl A B] 3 (pairwise comparison)o] &3t HtHS
Solel A9 A4, Y 9 ABE BHARG bt AR,
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|E 4-20| AHP T2 O|g% FUAFRE NFA MFBA(AN)

o _ H7H A
Yol E o 5 : i ; 7
AR B4 0.484 0.5 0.5 0.4 0.5 0.5 0.5
AN BA 0.352 0.35 035 035 0.35 0.35 0.35
A A 0233 | 0233 | 0239 | 0239 | 0223 | 0228 | 0.223
HAA 3 0.102 | 0.106 | 0.152 0.13 0.06 | 0.047 | 0.099
22] 0] % 0.033 | 0.021 | 0.062 | 0.026 | 0.026 0.03 | 0.025
ZHAE 0.098 | 0.106 | 0.025 | 0.082 | 0.137 | 0.151 | 0.099
A A 0.037 | 0.058 | 0.029 | 0.029 | 0.037 0.04 | 0.037
ALz 7154 0.03 | 0.049 | 0.023 | 0.024 | 0.031 0.03 | 0.031
344 0.007 0.01 | 0.006 | 0.005 | 0.006 0.01 | 0.006
A EZT 7} 0.081 | 0.058 | 0.083 | 0.083 0.09 | 0.082 0.09
EA93 0.081 | 0.058 | 0.083 | 0.083 0.09 | 0.082 0.09
AgdFLA 0.164 0.15 0.15 0.25 0.15 0.15 0.15
PARRE R 0.109 0.1 0.1 | 0.167 0.1 0.1 0.1
2 AA B3} 0.055 0.05 0.05 | 0.083 0.05 0.05 0.05
AR A3l 2005, p. 262

=
E'Eﬂ(pairwise comparison matrix)2 ©]-&3F AHP7|H-S Sl E==351aL, o|F

B BN FFH 15 1% AP GITh S, olAf} e
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