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ABSTRACT

In spite of various management measures to prevent the over-fishing and
depletion of fish stocks, the fish stock biomass of the coastal and offshore
fisheries have been decreasing over time. We can provide many reasons for
fish stock reductions, it is primarily pointed out some reasons such as no
clear target of fisheries management, no fishery policies based on stock
biomass, and no perfect control in fishing activities.

However, one of major reasons may be that there is no clear target for
the utilization of management measures. That is, the preliminary analysis on
the effects of measures has not been accomplished and the evaluation of
results for utilization of measures has not been done. As a result,
implementation of various management measures has not successfully
contributed to the recovery and conservation of fish stocks.

Even though choosing a method is of primary importance, efforts to date
have been insufficient. Thus a management system based on a 'Fish Stock
Rebuilding Plan' will be carried out in 2006. In order to achieve the target
stock biomass during the rebuilding period, the most effective management
measures should be selected. Therefore, a preliminary analysis on the effects
of alternative management measures has been completed to choose the best
method.

For this reason, the aim of this study is to at investigate the utilization

and methodologies for analysis of fisheries measures. This study will

ABSTRACT ® i



especially focus on the Bioeconomic Modeling Method that has been widely
used in advanced fishing countries including its concepts, sub-factors for
constructing the bioeconomic model, and case studies. In addition,
bioeconomic models for mackerel fishery and sandfish fishery were
constructed and proposed management measures were also evaluated in this
study.

To attain the expected biological and socio-economic objectives from
utilization of fish stocks is an extremely urgent task. Assessing case studies
will be a useful tool for evaluating a bioeconomic modeling method.

Results of mackerel and sandfish bioeconomic models provided many
useful policy implications for their respective management. A mackerel
bioeconomic model showed that the amount of current TAC quota should
be reduced and fishing effort should be limited in order to increase stock
biomass. A sandfish bioeconomic model that assumed a target stock
biomass as XMSY and a 10-year rebuilding period proposed that the fishing
mortality should be limited between 0.21~0.26 to achieve the target biomass
after a 10-year period. In addition, the model result indicated that if the
annual catch quota is maintained at 2,500(ton) for three years, the stock
biomass could be increased.

In order to construct and utilize the bioeconomic model more widely in
korean fisheries, necessary data for a sub-biological model and a
sub-economic model should be collected. If continuing efforts to collect
these necessary biological and economic data, and to improved model
specifications are encouraged, the bioeconomic model will provide more
realistic and significant policy implications, and play an important role in

fisheries management.
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dn =[H p-CE)I-I[H-p-c@OdD) 21 (3-3)

S8 oj5% vstol wel AR W F At 5, olFFo] Zols
W AT Aol 1ol 45 4 Stk A olgiBeE o)
| 945E ooz SREY] ol ojFF 5Ee BeZA o)

ur} Yo o] uleh o Fel olAneh YelAls) €k, e
U FF Aol FhHH o} £EE /b5 Ha oo ue ofedd
= 7P Bk ARAARDY P seld olgilSe] A EaS
Ehe GF A REEee] AR B4 Fe ofddeelaete] A

24



sl A

=R

= olgdelS dA7HA

S

=]
o

o] et ==X

uhs} 2ol 2 7]

T
| .

(18 3-3) of|A] K.

A Hct =,

A5

Fer 5o 4

H He Aol

3

2 olde

E
il

= 9J
E'T_’f}‘\jl

A W3} =R ofduwrde]

fels A9 37t ol 20]d S glom(Xb), F-& A4

2EA X

N
L

71 7}
12 nkel o], of{iRlE] AA1H Bde Sl 1L

3L

7stel A49% Fra

3

i

o

]

OFX

= 3}, $A

Aol 7}

1=
RLS

olddelrete] &

lomaz

Xp

Xe

8 57

it

<7Z]—

XTARGET

Xo

A7

& s}

= %

of ot

=
=

(A8 3-3) Aztel =

K2 025



BERARE T5E A ' AHH Z2ad 58 o8
49% 28 94 BEZARL 7%
g oldxkele] AEsA, AR Q- sl
ABIAA A 523 18 e 54
g ofddakle] el .
E do X ]
X]—%%EHE%_] ;[_!'—_75‘— Agﬁ‘ Oz'ﬂ—l—ta"] 2(‘1% o U
s Jt 58 2% AeAREdE o83t
499 A5 4 ofgi#zl e 7t

(A8 3-4) 4=gH2Ee = &

483 2w 94

2o
o
1)

(1) ABBARD 75
AEAARDS FHH A 4 B oot olaE ot

of B8 Bad ART Aulus Ao Basith A, AASH siefel Do
B AmeAE Aol A0F 57, 344 89, A0 B 43, A of

26



Qe 5 w9 ARol e Q2o Bast B, oldBE ot 9
St B ol9el, U, olUS, BiEste] WA, oJUSE W9 Sl o
& A= olo] Basjeh Jelx oAl olgizeliw So tia AR

@ AQAa] BEHA, AAFAY AAA 54 79

AEAARL T2 3 L3 AR S <123l Sl o]drlYe] AHESH
2 ag|a AREIAAIE ] AFRZ ]l EAS S Hev) ok o]E YEiMe
(i) AGAY, (i) oAFAR o] &}, (i) oA Felgttol tish Jazt
45 golsh= o] Fa3

Aglolt sl AHAQ By AEE Fslof ek
S, o19gA1 o187 el Yol Felshs ojgiele] 4, AL of
Fol 54, olF ofge] £7, )3 olge] AF =), EAF, A4 Fol
shofsjofol gk,
AR, oAl Belet PR Qo @Al Adsta It ojgBes
v W7}, AQSEAY Solre] BE AAF 55 8@ AL SR} a0
We ojgelrre We Fol Adaow PEwolol dt

() gAY $24 AYFHURD 75

A i oAt AESHH SAo] ARA R i EW, oG]

Z sl d(population dynamics)S T-F3lof grh. oAt AL
Hstdle &8 Thssh A5 A4, oY 54 Tl uet Yot d
(surplus-production model), A&HT% EP(age-structured model) & TF3}
o} ol Rdle] 54 9 A W3l W&o thefjale ofefjelA Bt A1 o
2 AuHEgit)

HM3Z ol saEMn MEZHZE e27



4) A=+

A9 wshude] FEE A AAF F47 JRAALD sl A4
Fehg RolF] 918 ARsk FAslolol Bt 53] 4BFA A= 74 A
A7k de] S0 met 2l ol TolAlu), JoIAlE BEL Agstol

A9l she A a 1 ST ot oY At weA) 54
ofo} G}, whHlel, AT welo] ofs) AU WSE FAH] SalME
A AL }E 3]
=, o] 9ol 19 G54, Aol AAe) AF P4 5L AF A=A A
AEALE Fo SOk Pk

a2 24 B ) At oldaEdl 1ag e, 5 o
17, Zolg 29U, oA, ofelul g Fol At FH oo}
Gef, ol PEAARY THE 0 DL ARE LUUL LI B
o (& 3209 Zo| ALY > gle

) AFH Z2aHS o]$d AEBARD 75

A=A AdFHRde] F5H1 el oy B ARAAA As
So] FHEH FF F71HQ) Al Halel ojjo]o] Wl 34 T A=l
A BENS g3t AEAARAS FEsof it o2 984 QuickBASIC,
Visual BASICo|Y C-Language, GAMS & FFEH Z2I#S 0|83 F=
2131, Microsoft EXCEL 53 22 Spreadsheet T2 138 gh-83lo] A&7
Ards 758 +

53] Z]'T_OEH—I—EEIE Adgrznds
Txol| gt AT #st T2 age] FEEolof sha,

2 AAA BIE FAAA; sk 7Igtel| gho] 2R als Aok g

28



JdgE A2
« ol o 3 Aol
AA4 A=

o}

o] £ 1 wies

1

A7

- 20|97k, gn|

© AR oA

* e% A AR T ALE Wk de] A4 et
gl uket

© ol HH g oo R Az
o
. A]

E

=

.l

[

M=

=8
ojqiaelra)

L
T

3-2)

A

iz

AL

(
Y}

AgF Az
+ ofgo] Rue ool 94 L &

NEHH Az
oJeiA 4l A

© R A Y RS
FAR e BAaA o

¢ TE olFe £88

« &Y A

Ly
a

ﬂﬁ% NI w

) i ©° = e

e S O S
T o B ogp S R =
~ Eo <
o N ®/ o Jjo Pl H o Y
oy B e .- N o
T o P T g " <
1FOLI [ SEL =
N "R * = oo o 32 5
ﬁO],UI O(HJ#NO(E# xr
rx #BEFTE @
op X° T e~ ™o S
mwo oy = b o Hel o o ilod
Zo:oﬂ qﬂ]U,LHLUQE ol

o ™ XNoo N & i
RGN A S T T

N o N gL a %) <+
.6,wnLﬂ.,HOEL%EﬂaL1F o

G s i S Ay A

ﬂw‘wﬂﬁﬂmrﬂlﬂﬁﬁiﬁo,ﬂ% w

T T L ~ o
TXEELNEITL S

m_xé%ﬁ]ﬂlﬂ%wo ﬂmmﬁ ]
o N = I =

I A BN A

o R oo

 Eaox TP LT
woo WX ™

mﬂ_%wgmﬁ&uwﬁmoﬁﬁ%ﬁowm

A 3 S

B o3 a9oged 5

F IhexTrERoT e

W 2P RET RE T o

O R R O

@%moi%% X 5 5 2

S | e
o W BN R T



==

AEAA o] TZEE thd ojdelsthol thek ExpEa o] o]FojA]
s, 7t AREA ofdelrtel ofgt T A=k wsle} ool ©hE of
o Hs}, 2o oYdas Wl FEEA Aok gk 24 i el whEbA
ojdetelrtel thE o tigk JF= mehd 4 glon, ofduelsrtol
A2 A7} o] FIEA (with-without analysis), thz1Z 2l He]FdE 71
FIREHE o]Fod 5 Qlrt

53], AL3|EA G ato ojddtelrd Frtel Slojxe 54 olfddeledt
AREo 2 QIS AAY3|E 7|7 Bt B A 9 oF, AY3E V)t F
o] APLE A A= Fol mehd 4 = A3 EA gS vgo R gt

ol el B2 ArE Algs FA A

3) MEstN X|2lSE| 2 (population dynamic models)

AEBARDANE AzsHy AdsHde] 7HE S8t o= AF
Hatol| w2} o] gF o] GRbAAl Har, 11 A3} FAIHQI ofgjolefe] wa}
= 2AE7] deoltt. webM AdEEids oA AAskar, aea At
U A s de Age sk AedARd AAA|(FHA) AF
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38 el o asi

olAel FrlEde ARalel TR oFF A, Ko 4E
AN thie] 717 melo] F2 AFEEL, ahbs Yoluad w
A(surplus production model)o]i, T2 shv= A= X (age-structured
model)Z, o5& AL rlol tlek 71elt FRake w7} T2 ol%
Ho} duizrlo g MESHA gyt HESE HQole JojiaeF Rdle AR
B, ARt ERE ASols RTE vde Aedpl s, 4EAA
de] ARSI srnde dUTE vde S A% Hr Be olgue
sl g98 4 & e Ao A glth(Haddon, 2001; Hilborn
and Walters, 2001; Quinn and Deriso, 1999),
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A oFe Aol EAolr}, w3k A FIAE(AS Eof, TjojZgT of
32H(CPUE))$} ol8l2k Aautk glom md 24o] 7hsslng e #d A
9 A5E 7ML AdE sHHEE FAY e Aol Stk
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&3], A F7F 2 sEHEAel] 3l A
(age-structured model) FHAF7} Jojgrtsd md Avlx]Hc}
H7bE]2 QA Ludwig and Walters(1985, 1989)2] SAG-A3}o] wh=
kg Bdlo] A7) sz 2l AR EY Gt Fe% 9l
o mEtAE AEHoR o gAd o]  7|dE F F= 9
A5 H A2
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X
X=X +r-X - —715) 2] (3-4)

A71M, X t+17] W] AL, X 7] wlo] 2w, 1 AFe] 24

& (intrinsic rate), 183 K= o) A3k $=F(carrying capacity)S &7

deh. 2ela el gl e AR ARESt A AU FomA

2 (35)sh ol ekl & QA ek

o =X 2} (3-5)

o171, oIGAPAITF(F) o FsEAT(Q9} A =HHE) Y Folng 2
(35 thael A 3-07 22 o] 7hssitt

Mg pex 4 (36

wbA A dEellx o]gleho] of ol HW A WskA2 4
(3-00 4 G4l st vt 22 2 (37)¢] Feh= yebd 5 Sl

X,
X =X4re X (1-5F
X,

= X+r- X (-5 -F - X,
X
K

=X +r- X -(1-=)—q-E-X 2 (3-7)
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2 BNl He niek 2ol 7]9] o] o] 7] Ade] At =
Ho} 57 HH t+17]9] ALke s Hat, wijold A Sk
e}, 53], ofdetelrdto] FellA oK O0) ol A=At T2

) AAE Aghdctd Apdgke] g2 oS o7 €t

2| o gl A7 (p)E wekaL ogulE-E st 7]9] ofgfeld]
()2 2 3-8)3% Zo] 7& & 3t

r=H -p—C(E) 2] (3-8)

HEAARG AEg ol B m7|7F FoF WS Fo]edo]d(NPV :
net present value of returns)-2 2z} 7|7bol] BHAYSI= o] A(TP)-S 2184 o)Ak
&(0)2 20d A7 gezn 4 (399 2ol 7& = 37 =

noTP,
NPV = A (3-
) yeenn 59

Jelgaig BdoAE B FHAZA A ASA JHFMSY)}
MSY Aol ofSheelg 42 Ew)E T e, olF T FAE o
23 2o,

Jelgaig md TN olge oliAel 448 2] uol
4 372 Bheel A G103 2ol e 4 ek

g E-X=r- X (1-2) 4 (310)

21 (3-100& Xoll disll AHelshd 2 3-11)3 Zo] Ha,

X=—-(¢-E-7) 2 (3-11)
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ol2 4 (3:-6)9] hYsHA ol e SFT} 2|&Ils3 o] gekute] PAZ
TS0 2] (3-12)9} o] w3 fr =
_ ¢ FE
H=q-K-FE- (1 . ) 2 (3-12)
‘K
ol2 Y& 7heks] FAEM, H=aFE— (E* (a =gk, =12

o

ol 71:_}1:}_
E oy = —— Al (3-1
MSY 2 (3-13)

T3 ol We A A%A YFMSY)E A (313)E 4 1Dl
U5kl T3t 4] (3149 ol Erk.

K-r

MSY=—, 2 (3-14)

AG7HA] B Schaefere] YJojAatad mdle zplo] Aoy o]g
wEg ogezte] dFAA T vEAA S Bk Qs w@o] gl
upetA] olget WS Heksly| flgh £AE JoLg RHlEo] ofF by
QOJ_?._T_’ et 531, o9t 2ol glojX= 7129 Schaefer A2H &
& 2ol Fox(1970)&= 2] (3-15)¢} Zo] A A7/} AFA oz hAaghrtil

71431 Gompertse] ZNAT AA2S H45}4]

)
)
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o
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f(AXt):Zn(K)'T'AXt'[l_(ln(K) )] 21 (3-15)

Pella and Tomlinson(1969)-2 Schaeferd] <o A4+ mES F7lsle] 2
(3-16)3 22 dukste AakeF mdg sukel¢ict 2D

) =L X 1= (52 4 616

=]

=

T8F Prager(1995) Schaefere] w3 A4 23 9] 7HdolA Bloju} o] g
§ T Wstell e odAdY FHH AdFE WHIlks 4T F
ASPIC(A Stock-Production Model Incorporating Covariates) % ojAabaF &
d.g AketelEd], o] BdoAE BAE#H (bootstrapping) 7]HE ©]45
o A5 AHNEE F4Y = glo] A2 PAPRABESIANICCAT)

ol Adgrids def 285 glvh, A=dARdAME AR =2

a9 olgste] o] LE Yot meEle AReH AUEHEd $49
S ] W et B At A5y WsE F4T 5 s 2

de] ARgo] Fasitt.

e Wals Arkshs Wes, TAlHeR ARE JAIS Thdst 4,
i

el HiE WS BASH maold,

9,719 9%, A0 99 52 &

T A
S ek olFES dS5E ¢ ok =i APER £40] 7ks sl oY

21) TR JoAdE mdd oigk F7PhE 8 MSY, Ewsy 5 548l tigh ApAlgh Ao
e E Ae)(1991), ¥31%(2001), Hilborn and Walters(2001) 5-& #=xa}7] vl
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44 14 24 34 il
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olggtso] FelAA g ¢ ALF FE2 AR A ATl o
At Wk Hlot shA|RE o] 2 g-o] o Fo| AW o) ST} FatE o]
A7 W3k HS 7EA71 " olo wet AR
wj, ofgo] osto] Flo] ALdF o] Wsly] whzel 7Y E WAl ol
A AdE 22 vl "ok ek AdAgAlTE AT o
e 7l gEY I Hd A AdF e gl Hal, 1
giold AA| AT s Vs "

°bl <:LFﬂ 3-5) 01] 1% AT Zd she] Aapd AR Aol g
12 wsks HoleEtt adea e 7 dgs e
Hat, 2 49 sete] AR A Wake yehaL ek 14 me) 04lo]
7tde HojA @t Ao 2Ry FejA L, ogdFo] o] FoX]
H ARE oAl ofs AR ojFFo] AL, olF HFeEH

Az W32 s2ow Auud +17]¢ 2 dFe] Al
(Na+1, t+1)i= THEe] A (-17)% Zo] t7]9] o AF)# AApdM) =
B 7149 WAF(Na, Hol o) 24w}

—(M+F)

N,

a+1,t+1 =N, ¢

a,t

2] (3-17)

A71A, 41719} t7] Atole] AT a9 JMAlG AR 2 (3-18)7 2

=,
N—Ny =N-N-eMA=N1-e D) 2 g

I A% 9] AHT 9] o IAARAFCIE F MAF TaR FolA o]
o gt FEO=2 ol 2 (3-199 Zo] Yehd 4 ot

HM3Z olgeelsHHe EANL S EHZE 37



21 (3-19)0l HABT a9 AF(wa)S el 719 AT af o] FFHH. DS
T Slvh Al t7]9] FogRHH)ES A 32003 o] dAFHE(a=1,...,n)
olfFe] goeen 7& + W Hrh

2 . _}:—7 (1—e (M”+F(l.f)) - w, 21 (3-20)

2] (3-2008] FojgFgell A7 (p)s HokaL oldul8-S AlgHH t7]9] o
dolol(m)E A 3217 Zo] 78 F itk
r=H -p—C(E) 2] (3-21)

AEBA R Algdold Eﬁoﬂﬁ m7|3t st A Fojgiolele 2zt 7]

A (322)9 go| 7 4 A Br.

I TP,

NPV=$Y"—-"—

tzzl (1+0)

olgjgh AAFE Bl oA BElS AFE ZRIWS o] B3 BE

AARAES FE8te] ofGAEAls Wsks B3 oddErdEY] s ¥
7FebAl et
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RERNRY Fge oFA] 2

1, JgAay=

A AR wie} o], AEAARdE S}
oIABARE L FAlo] 23] wEo] ojddelrTe g RE 9] o)Al
T st M Apdwke] FEjA sl ofyz} ogjo]9]

A g Qlo] ol WUHE Mg 7P £2 W F9 sholtt. o]
w2t (R 4-1) 04 B uiel o], AEAARDL T TAHoR ofYgH
gl Jrpo R de| Z8Eal gloh

RBEBALDE AFEate] ojgaelede] 3aE FA43 AddrEL A
o] Aol AFH R FEE Aok 2 A AT SlojMe
dolgdell leixe] ojgaelrdt Akt Eoigl JlojM e ol
o ey og A gEe 5 ok HrhE oAdHEsae] FRe YET
A, Fo71, goiTet B2 71=H AT, VA, og=gE T4 S 2
2 o3 e, aglal TAC 53 22 o33 delsdt 5 A2l
A A3 oJgFe s i) EghE)

o] AT JoA= 7P AY9EES st AEAARES 75
ato] olgetelrde] AE A3 Anderson(2000) AHro]$d(open
access) ShollA o] TACTFHY Zo|F o] &=F FAFH(Trip Limit)Ze] a3
H I E4 =, TACTH st BT} S0l o8 AT dtollr =4

rSl

\

<

H4Z HE2EMEZE 289 Aty £4M 39



57} wek Lol 5= glof ofgelEo] Bk SRHo 2 2YS AT 5 9
[©)

1
ITQFetol g &b 242 skt ofglele] S0, AB5F
¥

ol &Y W] TACFHH ITQ e 3=

Ha 2 FGrlstdel, 1 A ITQ 474 shollA] ojxd o]gdo|ele] i =4 Ut
Bl A s RSN E A% HEl S50l 7Fsd Aes EAEHIIH.

(E 4-1) MSENDUS B30l ofeielitio] SHE A5 2AY NHT

A&7 A L ol A] o Ll

Al A AmeA =AU A b o Helrete

R =1 U_] ﬂ§ i_"—_:z_r
AdEerd o °
Anderson and Kim dumzge el = P el =017], %
(2002) Tt A= o] | o Al £ F
Chakravorty and FAE YA N Tol79, Al (Tax)
hul Slolo] o=l

Nemoto (2001) ) 155 Sfsto] dzold) Ese
Sakuramoto et al. An7zmd o T3] E22 ofol MPA,

(2001) ot A

E3) 7k (plaice)

Pastoors et al. (2000) ARz o MPA
H
Pezzy et al. (2000) | HJojrkeE mdl ARt o MPA
Lee, Larkin, and vls A
Adams A tzrd 3R] (swordfish) | TAC, AJX3722A] 5
(2000) o1
Eggert and Ulmestrand o r2do] _
1E T2 e L
(2000) AT 744 lobster) 1%} (H s A
e e e
Griffin et al. (1999) |  o%7zwE g=xdsi(red  [TAC, BRD, Bag Limit
snapper) 1%
Sun (1999) JoA g 2l et 2801 oA
nl= Mg
fhunbers, Beset andl - egzvg e} siver e A
ayo (1998) hake)o] ]
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HI2ES &oto] ofgete|rel 2us 25 48t

M A (A1)
BB R i s
- ae puerg | EHOA O @R ol
e = FUSES 28
Ag5Hd = ofs :
Walters and Bonfil Myt BelEl4
| = =
(1998) Atz F2ujo} E20]0] MPA, TAC %5
. r24o] W=
Bjorndal and Conrad ool el Sel(minke
(1998) whale)o]d
BXixok nuldl= 3
Sumaila (1998) Jepie nd |7 °jﬁj o d)t?o; d MPA
Danielsson et al. oloj&E=
oy Lzud TAC
(1997) sred - (cod)ol Y]
Ruth and Lindholm qemang |1 2283 e VAL offey
(1996) i AAX oy A
o] Ao} Bajule :
Yew and Heaps (1996)| <Joagare mel t;!i:jq BIASA T
2-¢aro ld
n= wYdEds .
Overhol et al (1995)| etz | M7 TES ol el 5

Kuronuma and Tisdell
(1994)

R ERE
I (minke whale)

Aol

oA
Edward and Murawski| IR = A
JojgAeE md IT
(1993) doiy = Aol Q
n= £ AME £
g tzud = o
Polacheck (1990) ARz Bcod) 619 o]
Pikitch (1987) Agrzrd  wE eF AXoly 2 A
oxmlg 49
Murawski (1984) AgTzny |0 £LAMNAF S

Conrad(1999), Pezzy et al.(2000)-2

ol mde

o] g3t AEAA L

dl-g FE35)o] YR T T(MPA : Marin Protected Area)S FA3L}. 53],
Conrad®] ATolME TACTTT MPASEe] HEaWE o AL

e Jol gy mal 40 ¥

X4

e [e)
LRREE

o|7] Sl AL FAAF o

Y MEYHDY 2R ARN 24 o4




gt 24 HFE ARSEIA 2R 2y 54 Y FHE 25k MPA
Sk gool TACY WEE MPAS] B35 BA33L o5 A7 244
I, MPA]| o5k A4l B o8 S av= MPA S| HAI} ol

of met A gEAls AR et 53], TACTH 82 76‘—?’ 24
SHEI= U5 27 Yepd vhH, A4 3lo] o] Fox]7]|7kA]e
FOR ks AoR HFHIH.

Ward(1994)= Jo it Rds npgo g Baoiel Slojy ] SedAE
Ak, ofdHElrHozAe] Fo| g7k d|(BRD @ Bycatch Reduction
Device) o BIE o282 oR FHIH. &4 2ol oxis £ dAl
A= T B JNEolsE Ar|Ete= Faojd dert vteA] d.d
Ao R Yehtt, I2]a BRDE /‘}% 85 g H= o] Tkl 571
ataL, 2 A3 AAAR] AdHF S FokAlE AoE 4 Ho| BRD AR
FIF 2 AoR HrHEA.

BEBARD S o]&ete] oldaelrdts EH3 A4 T (F 41
A He mpel 2ol o] 24 AgtEolu Bol o] Foixnt. Hdle A&
Az og gk o} AdFE ] &8o] Thsa ol wt teFgk of
el gk YEFARE &8o] tS S7kstal ot AEBARES
TE8He ogjdtelrde] avE AFHORE AT HYE A7 BHUE
= AR o33 2o

Chakravorty and Nemoto(2001)+= P]= 3lelo] <Aool dojx 4=
JoAg T RS ARGSte] Fol7 £ Ale Y] BHE Bt st
At olE9] A7l slolMe HEoly #AE EAEt vt AR B w
£ A Ad=ke] wstkE AuEgkal, 7 el wi o]{igle] A5
s} 7= wolTdold Ale el o3 ofRlEe] A5 Hadt
= Ao2 Yehd v A Folddle 2 23t Je AoE e bt
OAE] MAAHE FolFHoR AFFoZHA uitpAR] s s F 9l

= el A ANFE 72 S e Ao ek
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Sakuramoto et al.(2001) o]&%F SEUR ARFFIRELS o]g3te] d
2 24 =35 A dist MPAAI=e] a7s BAstelrt, B4 Z7, 34
kel MPATEHE AR A5 &F5 Aol 274 S7HE & v 2=
e, MPA A s ole] o7t HS5E 1 39 US AXe 2o
2 Ueith gt o gt o] dA| SR 2/3 AR $AE AT
Az Az SHEHE 7 F v A2 FAHI=H, MPA &3}e}
WA Hthd 2l SoaE o 24 vePd 2o E A vh, ofgie]
o2 A3 EIRE Bt A FHAehe o= e o AT $-
et M 2pggFe] A7) 7HAadt =75 deld B2 AXREE AlTs T3

Lee, Larkin, and Adams(2000)= = SthAeF A 2pdol] gk A=
TR A3E vgo R TACTH, o7t g gt a3 245t
oh A QoA ot TiAlTHe] gle A AEHE VISR A Z oy
Helgrde] 298 AEsth. 4 2, & o7 R oF 25% s
A oA TACE AAsHH A7 S71FARE Zolxle ¥hd % 54
7F olgjolale e 5200t Zadhs Acw Jehdth aga o=
250% A A A| Apdwke] S7FgH

M,

L

B, ozt Ao o] FolxH $E A FA
=
A952 AUF ZEp 2 Aoz ekt v A4dsiRo] o] 7ol
AAA ) olggke FAS gashs Aow FAHUG
=z K

ASPIC Jolgta wele 345}, AEAARDL TEeke] At 1994-2003
AZE A ol A e) e A B A, ojigaAges

HMeg H=3HEE 289 =zAY 2443



| o} w5t 2l ARAolARE, &A1 A4
& VA e gl o R HERlY A" FAIE ST 4
T B e mEshe ofade] ofF 30% Awrt HAEolok sk ZoR
A &% eyt oAl tigk A AAS Alwel ol
Thunberg, Helser, and Mayo(1998)= w|= thA]F Hlth=- o gk
Frxnd ks v R xod ogs £d F Sle Ve AFH Y
A, Fol7], w7 $)9 adE BAslH 4 AR, xofol g
olgtes ST A ©71AQl el STksARE A7 gs A
o] Fgog Qg A Fhio| wje} ofgjo]o]o] Fhaslh= AoR FAH §h
W, 7led FiE FE 209 ogE S WE AT
A3l oYgeld] sHEHE AT T v A2 FrtEIT
Sumaila(1998)+= Yok Hdls 3HF X}%%HJE@E g AEEA R

& TEste] BB Rl & Aol i MPA EdE EAFT.
2 Aol MPA o] whe tirolqlel that e AsHo= B3
=), ojglelole b =/ Sh= MPA WAL Patelw Alwsteh BE 3
ot o 7Age] o5 ES T & glo} o5 ES Jgele] EAHAN, HH
o AAH GHE 4 5 9 MPAS WAL FAYh: ol £ ATl

ojo7b Avkal & ¢ k. shARE ol g i Sl e AAA 2
Z olgdu] 8 St W olgiE A AANE JeletA] ol Buh dAdA
ol MPA EEAo] ofFofx|A] X5t @lo] glrh,

Danielsson et al.(1997)& olo|EdE o tFo|gatd HalE 93] TAC
Azel &35 FAge, 7] FeHshs dgTREd o) 7t
Atk & AFolMe Eojgel digh #AE TAC Z3HEA ¢ 23AIA o]
7, "ol(capelin), A5 olF 1te] AL HsE FAo £A A ZEEA
Ao A& tiFoigel oA TACAHEE Alge A ti74de 571 A
o7 FAHE v, tiFAY F7tel o3l tiTte] Herh He Woleh Al
Aege hadhs Aoz BAFH
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Ruth and Lindholm(1990) 3] ZZI34Ql 'STELLA II(High
Performance Systems, 1994; Hannon and Ruth, 1994) & o]&3}e] v|=r 55
5 2AMA 49 Axo)F(Cod, Haddock, Pollack)2] H4olFrd s F5
3t 71eAd FAFHEETADT Y=g EasE BAESI 7 o
Suicke] A7, AR AGAPLAS Fof Atolof whet o)) S
Mol ] vepdedl, 4 & 277t A fA4E BE BE o A4
Fe M3 Aadhes Ao YeRgth tFy B 2715 distdEs ¥
B (Pollack) A} tha S7Fsk= v ti+(Cod)$} 3l (Haddock) AFewke
A ashe Ao BAEoe] 3 tAlst oo diAHel Helsetel
o] Fasirta A3t

olo} H]Z=8k TR Overholts et al, (1995)2 1= BEX FoFds AA]
ool gk Brold WEHARLS 15l oY} 7HEE

= A
it o] ATl Bek FAHC ofgele] EE #A5H] 913 o
RS FReke] ARRARDI AFST). ool wreh ofizkels
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(1) GBFSM¢] A&E3sA wnd

GBSFS9| A&, olg=ke] BEdHA mdo] 32 thid ohx vl
geaFue] YESHA A3 7o Akt ©, GBSFM &te] #l=2yl
o that HolAYekrreleke] A (stock-recruitment relationship):= T2
A (4-6)% Zo] F(Ricker) ol olaf A=A},

R=«a-P-e¢?? 2] (4-6)

o714, R 7191, P ARbES oujstal, AL A 9 7t 23} «
=40.0, £=0.001442 =AY} Rickers] AY-rleleke] AAAL Aekr)
A} 71elEke] AAIE EE(convex)3 FE|Z YER =], ool we} ateiat
dgo] /1S 54 AA7RAE 7H)#EE 71l Aok AT 9 Al
A oMM E ARl FRIHEiE 7elEe AAsHl "ok o=
Holl} X214 5o @426 @9l ujito g Aeadake] F71EFE Holit
ogo] wAEkaL, AAo] HeaylFel e §24 052 X[oE FolH

& 4

.9_?_] %-LE— 7]_?:}1'—’/]:0] ]:1':/,}_'3]—71] Q"C__‘ 7)4\011:]'

o N

(2) AAIHA 24

dE=2yls GBFSM S| A Bdoie siirtzrda 37129 md
o] 7it=]o] GBFSMol| =3HE Tt A ) Rdle guvlso] FE of
AFE, fFrolrz, 12l Aloigel wist Fastrrd, T WA md g
T2 0] A oGTEH Alolde] Atk H AHAF Jof, a2l g
T2y fro]iate] &M o] FARAB0] FHEHTE wALo R A

WA mde dErsish A olgle] olee g Rz, ofE 7 mde ¥

28) T gA|ZRt Pasyy] FolRito] 2Q 8k ofgu]-8 ¥ (Travel Cost Method)& ©]-8-3}¢d,
E235d WE 2218, AYE, &5, oAMRT, Aol tidk Zol(poisson) ZHH Lol
(negative binomial) 2L Eaf ol £o354E wEela, foldse] AAF 7S
ZA8JUHGillig er al, 2000).
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=9 Aol o3 AfdEo] GBFSMol ZgE i}, 53
Aol anlAt Joioh At Jeode= A A 2l 7 B ~’F SR do]
M FE MRS ol8ste] B4 EHA.

gl=yluf ol Afg-01ie) o] i REl2 o]l ukE Aol
A d=avlvle] 44 ofdel 3 folded od=HF o HIE
48] A 208, GBFSMellX = 2t of§iell Qo] ol dAi7} B g5
o o] S7FkAL, R of A7 flom o o]
&tk ZoR 7PEAY. FA dEsysd] thek TACTHo] AAHAL §

7) ol AEsuls JUH YRR oY SR JUA ofdRE
o TAC @3eel ojs) ARt v, dEs foliie] ofd

g9 T ol TAC g3l of8) 24=aL, #7h4 o2 CPUESH
238710 ofsll 2R EE AoR Uit

(3) RdzA

obd Anet AEsty srndst A Rrde 758 GBFSMS
19959 Al AgA ot =S 2HHAT. 19959 ARA7 BdzAS
A3 AR Aud AL duayly] Y ojgRET FolpEe] ojg
2 o Au7} 7P A2 AR wRolAT,

Bdl B Aol Aaehd avhs &5 50 olF-of dlEavyly At
= A Hste HEE), Adde] Bow BeE ¥ 2 odd
gt ARG, 2ejal BAH ad= el 4 (4—7)01]*1 B kot
o], FF 50 S AT d=aly gAdH o]yt foliE, 1l
Agolde] Al Jolob 2t JoAE Bt F JoPAE AEE olxke

eIFE At o] Fez AP, AEsd EIREA Xl v =
dA7EA e Fol A S5 uEAE ojgdelrder HrHEd.

M4y 4=23H2E 289 oAt 2463



TNS: CSS+ OSCR+ CSRR+ PSS+PSCR }'\‘1 (4‘7)
o71M, Css= Aol Eeld anak JAN Y (

Az 1 olgRee) FeE 2 Jel(y (-
= (146)

50 CS
ol ] 2} YJol(P) (AL
Z (1+0)

50
EREEE DY ig)

T CS.
o2l B RN (e
AR Al Slold ALEA BeI&(5)e Qi BoulgRA maage
BlolAE TS AHesterh

T5E GBFSME o]83te] (& 4-60) 9] ofjetelres Wris) & Ad=
O] (F 4-8)F (A" 4-3) o] QoFHo] ot (TH 43) oM HA & F
= A o], AAlF oz 1998 A ojfHelrite] v FHERy A
sp4 fh} AAA Esfold] E 953 Ao el BRDAT 3
A ZAFgeke] STFeo] 7P =& Ao R YeRgAw 7P whe A2 ¢
7} ek Aoz BAHGS. B, TAC S7k5w slas 713
Al T} s Ao JehtAw, A S v vl
2 FREA

Solngel 229 oYY Badd 5
B A PR
2 eht desds] A49F Sk O o nad 9 Gnd
Aoe BAAT RIH, ol2ie A 19959 Fol 23 ojg %
(1995 Overage Policy)olX %= H|s=3H YERL=H|, o|25E ool
A ey Adg Sl ¥ 59} gl Alos AYEHIY, 4YH

)E gtk 22jal Psa= Ao

), AL PSare HlE2H FA o

))E ekt A4 3 &nlA ool

i:l
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2 o o
fl
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(i 4-8) GBFSMoi| 2lgt ojaz|+Eh 24 2}

el ol | A el | olele 2ol
ks 949
TSR
(ﬂcg?__a]_}l:% X]'%%]: TSS (CSCR+ (TSS+
(s5) | €5 |CSCR| CSRR | PSS |PSCR| (CSS+ | oo | TSR)
PSS) PSCR)
Base 915 | 2279 | 3.7 | 1363.8 [1,566,6| 22.2 |1,794.6|1,380.9 | 3,184.5

1995 Overage 825 | 2279 | 4.4 [22282|1566.6| 20.5 |1,794.6 [2,307.8 | 4,102.4

BRD 1019 | 2214 | 3.7 |1,270.5]1,508.0| 23.9 |1,729.4 [1,298.2 | 3,027.6

Increased TAC | 18.0 | 227.9 | 5.6 |3,287.0|1,566.6| 10.6 |1,794.6 |3,303.2 | 5,097.9

Decreased Bag

. 915 | 2279 | 3.6 |1,521.4|1,566,6| 22.1 |1,794.6 |1,547.3 | 3,341.9
Limit

1998 Current 105.9 | 221.4 | 5.6 |24157(1,508.0| 32.7 |1,729.4 | 2,454.1 | 4,183.6

T 1 27ls A (spawning stock)e] Tl Wvk wl2](Millions of Fish)olx, A4 &
Ao Auxt @ ikl Yole] dglE vk Ze(Millions of Dollars) 9.

5,500
il A=+
e 5000 | @ TAC =T
R
= L 19964 S Of 1998 O g 2el
w 4500 2n0{H 4o >
o= g
of Dﬁ] 4,000
2= sxg ou
>3 3500 RS
b 3,000 oz msse @5yl
i~
™ L
T 2500
Yo}

2,000

0 20 40 60 80 100 120
SH QT o ARHAIE S (MO Oj2))

(28 4-3) EotEl ofde|rE 219 =t H|W
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oAPYFES BAlBH= Aol AL Fojoll & F37} g & F A 3t
Ak o]& fo] o] FElrdEoe] 19983 A ofdlrety} AgtEdh
A sHaTt BAA a9e A F3E e AoZ YEih
ag)a ge2vy e S 37 Z19 BRD(ESEEAGA) T of
59| ofgEo] A FH7HEAY frolfte] TAC Fuite] 1998d &
gl OW%ITDM AgEete g2 Ad7 FEH 9 olgdE Tt e
At do] g aHap Yot o A S F e AeE FEEH
SFARE 1998 Fd o] rhe] Ao Yr vy A 2 FAH
A &I} S7KE ¢ Qe AoE EAE vhi, o 4?4#%9_3 2l
o] kAt °1049} vzl Jojo] AAF 7R HAashe Aow FHE
t} o]&= BRD Azoz Qlsf Ajf-0igie] oFEo] 6.5% A% 7437 whi
o|itt. webx] BRDE U 7HAAIA AlS- o8 e A7l o] Foli
o F83 Aog BAEY.

112

4 ZHo| RBM U A

B QM FEE GBFSMojME 4 Brols ﬂﬂ ]
BRDg} -2 ofsjtelrete] Sv5 Hrt Ao
Feelrd &89 A9 di ot opet
Al Brrste] Het @ oldute| A ArlE o s
Toll e F8FE =EeaL olE A2 dA R} Agetoss ojgfue
ol mhE foirel EIREAE AT 4 g9l E3
= A ool ARt sk A9t oo A
S7FFAL Sl ofFll ot oleldt froltel #A= A Hsh= Aol wt

=X dgeit, mebd 2 el 22 AuRARAd fojds A E3
A BN 2 T ojdetelate] B B ARl AlFEl ALl

ol Froliol et Fadty F4 2 AedARde] A =

m{o—ﬁ 111
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A4 oluE, Agolddel ta Fadrs 24ste] AEAARA A%
sho] BAgto =M Lula} QJoleh Aaka QJojel 2o Wy TAIA] AAA
FFEA o] A5 TS0l £R847 ARAARde] AFHo A A
A3 wishe] W olgate] Wk log EAHT 4 g1y ulEd] oldw
e Broeny ur we 43 m Aquz dg 4+ o/ =y

A olzid Be 2U $EAdE BTET Be AN =eued),

T BFolFRAE 24T oM ofddEe] oFTHAl LE(target
species switching behavior)o] MHEA| Hat}t, Z, =173 ofFTAIE
A3 ojdelrete] A&l tiefir] odRlEe the olFel et g
FEe /P HeH, ol we v olFe] Adgke] Had & U
Hoh ) whebs] A o] AA1A as(at 9 Ak o)zt
AUAA Fh FHEDE S vk web FF AEEARE 28 9l
olfE B 7= I delgo ey Hu AR e 4 A9E ¢

T o 2o AR B AFedA AL HTIZE FF A
olel& Hjstd + = TAC =%F A% =
3= Hseh= 7 ojgeelrde] Wl deir= &
E3}. olelgk AF 32 AAR BHE Hjsd  Sle olg¥E
e % 72 Bk 2 FF A3 EAY st offduelsrd
o Qlojx] wkEA] Hagk Aot} BEs2 12l BAA 23 S
ojgeElrel e B A FES Fleh] HEixe o
oAYg&EolE & H 23 Zd(dynamic optimization

model) & 753kl olF AEAARE Aoy Tsa it

2
{
)
=
o,
2,
Zi

O

o,

oo Y oax Lo
(L
olrt o

29) ¥ A7) QlojAl BRD 3ol the Al5-oigiol that ik BHHGAR, dEaFH 44
% ojgiolEe] the ojFel i olqFEL wHHA Rk

M4% YBENMDY 28Ol ATAY 24 067
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0
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S A HH 1975~1987 A7 Suk~109F Eof
< 19881 2 1989Wof| 157+ £ dojyth 1 o]F 10vt
FFEOR mmxm 1993 o]F H7HA] 155 & oS fAlsk 3l
. 53], 19906l HaLx|l 4251 £ 0]8S 7|E3| % gt 2004d%
A o) gFe 184324 FFoltt,
Asole gEddYgs Hl%ﬂ ARG, A, AN, AFAE T o
ek el SJal o= Qlrk. HE B0l WIFEZoIHS HIEe BEolt
7VAARIE T AQIET ofdell o3t ofgulgo] A} FUkekL = A
o F yeptal AR, o8] @ dolgel ofgh a1go] ofggo] WAl i
5ol &=k gIF(80~90%)& AFAIBFAL Qlt.

oftl

2) 1350{9| XjALEY

TPt doME 50 A S tEAdeide] CPUE(E3o]
3% 248 T Friska vt digadelle] 1150 CPUEE 198549
6.9/F o= HAAANE Hl T IBAE B 199610 36 5E/F GO

A e g AslEE B 148 S Rl A A2
O

obid o3RS 2001 16.0%, 20029 132808 ZHAFAIE HoH,
20039 5= 1418 538 71235y E}



2 1999Wd~20021d9]] lof=F 114 B 7 AeFo 2 YEREo | 2003
|

[¢]
6011% Hojgat 7hdgo]l BT Aol e Ao EHEHIH0
3) UELH RS 7=

(1) 33% I

asole] AT G A -DH Zo] dukd o JIAE oA 47
(Schaefer) S<HEHE |83}t
X,

GLX) =7 X+ (1-5F) A 50

o71M, r& Aol B9 A E(intrinsic rate), K= o] ALdx 5=
(carrying capacity), 28|31 X& A 52 YeRATE 2022 X=K/2
o wf Aol HUE Ha, AL o] I olFE STk i 4t
Q3]g et "o arso]e] B¢ Akl EdH AFEDS 0.299, F
AAHF FEK)S 1,530,000202 =4t 30
20023% A A FEX)S 350,000= 082 ZALEQIET), o= F
U A4 6187158 AU 2 (Xuy=K/2=564,6655)2] F 620 =01 A

é rlo

o] oFFF g 2 (629 Bol AYF FEX)H AP T FF
(E)oll sl H¥H o= vlesh= Fe|= 7Pgst ek Clark, 1990).

30) FYFAteY, @ A2 Fa olgAdel odEY B ALW e, 2004

30 HYY 9] 4o, 9T 2o TFolel AR L wel, BREAALTAA, 62), 2004, pp.
90~100.

32) AGE 9 db, BT 23 1Fole] AHIA EHA 2L ALY AF, FILAALIA,
6(2), 2004, pp. 79~89.
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H=q-E-X A (52)

o714, q& ©1E5E75 (catchability coefficient), E= o]gwdd 538
gt} 2 dFoME ofdngE FEE)S FRYLTF(EASTXZ]
YT x ol dHp R 7gstdt. 2l PG YGelr 5o Fo
o] oF 90% oS ofgstaL Q7] whitel] £ A olM = tiFadrgoiqintol
AFolE ofgsitta 71gsknt.

2000~20039 717t & FARFHEZHTY3] Y TojdA AR o <
St @AY 35%0] aLgo] oS 3t glon, FofdleeE It 123, &

o 2JUdFs I 2492 JEPITH(E 5-1) Fx).

Jor oft

o SRR RE FoJBF | EoF 2YPYF | FolF=EHH
v ) (@) () Q)
F gl 35 12 24 10,080

() AdseEdds

] AP AF s oY FrRvE AAFRIFE okl 2

(5-3)¢] FElE Fs =t

X, =X+GX)-H 4 (53)

o714, X} X 27 S} v nFo] AU $F, GO0k
de) 150 AR, 22T Hi tdwe] W5 oIF s ofnla,
4 G-U% G2 7HE A% ek o8 B2 el A (53)
o oot ge 4 549 FH e 5 gtk

o

Hog 4=3H22S 0|8 2L ofgaals

rn
>



2ollA Hi= upe} o], Ak
7VelA Ha, w2 o] gek FFo] A%
a7 €}, webA o g
A olttR Y S Akl HY 15 ALY 35S R

A At

oft
of
EY
-
A
s
T
ot
oft
of
2
-
-

o
o
E
2
oX,

@ $985

tdteol slojA Aol de] FATRIS 4 (5-5)0lx 9k 2ol o8
FollM Brbd vdee] g7 H) ol A7 (prs HFe2A T3

o

TR, =H - p 2] (5-5)

5oe] Wi ARTHA(p) 2002~2004d 7IRE E9ke]
1,2569/kgo 2 ZAVET)

o,

T 7HHeR

(5) v&3

A% P Agolde] HE(TC)S 2] (5-6)3 Fo] Zofu]go 2 T},
o] ZO|3S(TRIPY Y| thet $Hr2 Zold H-B(TTC: Trip Cost)S A3t
Aoz 7hgatslct.

TC,= TTC- TRIP, 2] (5-6)

o] it Fofulg-E 2000~2003' 7IRE Ferel AR EERT
93 AP RIAEA, 2HE P, SIS 2,003,804

FAgold e 150 oox Aol 2], 4], 2ol & T

O
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Els 01 & 6‘7711 S }1 °‘71 ol 1F0] g {3t Fofn|e-& T
H| & °oF 2% %
o1 74140} E}B ,099,092( 1) +12x0,72].

©6) °o]%

tdEe] aso] Aol ool (7P FFUIR)ANN FZoH]
S(TC)& 2o =X T3t} 22jal aFo] A= ARd ste] 7+ A
BAR G¥= 2 573 2ol FF 25U BT AzE ofdoE 4% A3
A o2& ()R ERIgH AAZIX(NPV)EA 433
TP, TP, TP,

NPV: TP0+ (1+2)+(1+Z)2+ ..... W =

4) o{d g2l

er F+5E BEAARL S &8ate] BHE BT 1150 oYl #g
FHoRE HF (6-2)9 2ol AR 50| oy BEAA LA
© A8 BAFER] TACAHES 75 243 Bl gt o]d wke} &
A AAFe 1.2 20049 12%50] TAC B2 155000502 AAsle] 33
25| Al Wik} oJYgAas It 55 st dEeE Adaed
201 gl 9] 4a(2004)04 BEF FAF Q018 Falsted) 5] go

33) ﬂ%«ﬁrﬂoﬂ ol AEAA DL S83te] ojdelrtt AR o8 HojFE Ho] &
Holng HA 5o tfgh & <>1°d»¥al e B EtR F2 ojdTelrunhe A
sho] B354k

34) 9l 2] 42004)9M = 5ol 7HdHT S agle] AAE AFE} vl FHY
Q1 20441, 2064 & 207404 AR 2, GRe BSA 9} FEA %—%ﬂ% 8779 A
AIE o]g3te] BA5IT). B A, ﬂ—OH #5242 3E 9 o7R A

[
o] BABAE 1% FEN frold oz veiton], nge] A4 7HIFRIT A
S )7 BAE SEA ZHaET JRo WES 128 Penn and Caputi(1986) 2d A3}

M5% MBZMIUS 0|88 LaLat YUBILH ASEY 073



g S Sgk JHgF 2 E ALY Ao AEEH FgolgH &
F9] 82,687%% 2004d% TAC BFo= HAs Aygee axs BAs)
3, ARG 1 slollA o] B} vl Bl skoity, wgk AT 302
© FH ggAgoIAelM AEH o R HAAtal Qe 7ML FrojAo] it
29E BAMstaa) kit
(i 5-2) 130 XA ofdzte|Et
AR 1 20049% TAC £ 155,000% A4

200435 TAC B3 82,687% A

ol

2
SR

¢

L
(SN} Do

370z FrofAl AA

ol
i)

REAA RS Saste] 150] ool it 7} o]PThelrrhe] Al &
3 AAA oYdas BAATE v (& 53)%

5 257k Hhet
s Bo] A S Lo
o ololels] HAHA

= H9)

A5 1 106,633 16,077,636

46 818,546
_]‘u}\‘;]_ I ) )
AT 2 462905 (191%)

42582143
q “/\ﬂ‘ ) )
AL 3 389,932 a65%)
F 11 FE01Ye dAIAE T e 4% AR olAgo] HLEHNS

2. % ke SAEE ALY 1 SlMrE ] Wal F=S ek

oﬂ H}a— R=0. 5465{-1'@XP(‘2E-06S[-1 +0,251 Z[)i %L{SH ﬁl:]'
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AL 19] 200495 TAC B 1550008 F202 A48 ¥
Aol oJgk o] IANGAIS(F, F=qE) & 0.49 F=9] Aeg &
Atk o0& nlEo R T 5o AR g Wsl, 11 oYgaSs
g2 B8 2 A7 (2" 5-DolA He A A4 oAZAgAS
o 150 RS Alg asle Ao FAA 25
d o] A% AYHEL 106633502 A Az 559 oF 300 A%, 1
2al 50] Xusy T oF 19% FFEOR ke AR FA I
i A g wE} oS FEE AlRre] Aol whet A} vrel]
= Aow Vehdtt oo wle} &5 25d7ke] tiFAgolq] F3o]oloe] &
A7FA(NPV)= 16,077,367 o2 F4=GoH, of ¥ Zojol2le] A7t
Z(NPV)E 459,631( = FA =Tt
FHadH YgPERF RS A Sl ArgAlTE e E e
TAC E%90,643%)0] F44€ AT 2 slolliE o FAPGAIF(F) 2] G|
0.282 A EGIL) o] o] Alg FAET L 7S A9 iLeo] AL

el ARbo] Aol weh Al Srkshs AoR YETH(ZE 5-1) F2).

fEo 2
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Ho
N
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——F# Pt | ——FH S =Ml 3|

(D8 52) 2 HAST Sojalel DS0] ofsl Hat

Hop FAlH g 259 Fof ALFS 462905208 fﬂxﬂ TEHET oF 32%
7tk Ao® Yehal, AR 104 9] A FEErhs 8 334004

¢ Ao WS, 10ln e Agole TAC £ ABOE 3o
AR Suct ol A, A% Frhol wet o Fole AR 5 Ao

2 BAHAH(2E 5-2) FF). olgfst o] g=F Frtol ukel FAST 2 St
Aol ge 25d Bote] i@l FEolololel FAPTIA(NPV)=
460,818,546 902 FA U}, weba] ol Fofolele] FAZEA(NPV)=
1,537,675(%%)3_% ura}bhqr% AAEek 1 8ol o] NPVe} Hwahd 191%

gy 3087t F ow BHEA S g Y5 3 sholre 29Y
F7F 2o50] AGAPGAIF(F) 0] 0.30 A=Z FHEHAY. o] F25 &
Ak 7% 5o} AR (IY 5-1) oM K uke} o], A7ko] Aol u}
2t HA} 271 Aog A FAFoR 25 Fo] AP 389,932
T FToE dAEY oF 1% A% STtk o= et A AEE



AAget 19 v nE wfe AdFo] TA Sl Ao® YERGAT, A4
o 20 HI|AE AGAPRAIS o] tha ol A TR0l W Zle
2 A

olglg Wty AAFd 2 %}oﬂﬁe} o], Agole 2HYT AR e}
of olggko] A FFET W Ao E YA, o]F A St wlzt
ol8F FE A STk AoE UERT of2fgk o7k Ftel e A
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o] 4313 5,700 7,000
7+ E(E) 2,320 2,700 3,600
s 518 500 700
=t 2,427 2,300 3,600
A7 766 500 700
Rl 1,477 1,400 3,100
=3} 414 1,600 1,100
A 1,267 7,700 2,000
A ¢igof 772 400 1,900
AFGh 803 1,000 21,000
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o el s s I
B Of F(H]) 1,888 3,500 1,200
LEIVES 132 600 1,500
g o] 755 4,900 5,000
oo 905 2,900 800
50 259 300 6,000
A 16 50 3,200
B 7,023 10,200 700
A 7,889 12,500 150
I 2,575 4,000 11,000
NegzN 3,303 4 400 14,000
7t 2,642 4,100 5,000
QA 19 40 5,500
ZHjo] 2,101 3,000 5,000
AelE 15 60 100
A7 1,301 1,500 1,800
HE 82 20 100
a4t 1,154 1,300 1,600
EVBEES) 15 10 30
7)z70 2471 2,100 4,000
Al 169,467 219,480 294,490
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o)z 3 o]gy¥ ] 20109 ] 20154
(2004%) 315 7V 35 7k

150 184,274 201,000 235,000
2o 212,760 229,000 232,000
A 26,622 26,000 27,000
Z1780] 25,513 26,000 31,000
HolF 5,321 5,400 7,000
A 2,960 5,000 6,000
o)+ 2,641 2,600 3,000
o] 5113 6,700 8,100
kol (3h 1,755 700 2,000
=R 196,646 238,000 250,000
7o 16,506 14,000 20,000
ol %) 8,023 8,500 9,000
Zu|Eg 3,774 3,700 3,700
FoF 1,382 1,000 1,600
o3} 848 1,200 1,300
HolR(e) 9,286 10,000 12,000
SE 1,405 1,500 2,000
o3 11,885 11,800 12,000
s 820 800 900
= 3,336 3,300 3,500
834 1,137 1,200 1,500
5o 29 60 150
o] 5,953 8,500 9,000
FHHu] 5,048 5,500 5,700
By 9,507 9,800 10,500

B E| o113




SE o olg® ] 20104 ] 20154
(2004'd) 38 TFs 315 TFs

S 12,902 15,000 17,500
2o/ 23,113 24,000 30,000
A4 1,737 1,600 2,000
BolF 3971 3 400 5,500
7 2,605 2,500 2,600
Az 2,846 4,300 4,700
) (e 2,578 2,500 2,600
717 950 1,200 1,500
ot 5,400 5,800 6,500
LLLy 6,860 6,800 7,000
&5 13,433 14,600 15,600
A7 595 500 600
keiss 2,571 3,200 3,700
5740] 50 60 70
Bl 5,380 5,300 54,00
7l 827,591 912,020 999,220
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