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PE I

&4 " (observer) ALt €908 SAWME 2P M| SHAA F38ol8x (TAC:
total allowable catch)o] o} AHdda]oA TAC 2348 2 o543 nlo}. Hi, 4
Axkle] Hrlel o}PEAY shobe) Wad s)xaym 47 = THIEE She Axo
. & Alxe UN sy doger e 7stn Qe 8408 g o8 YA AT

€ TY= TN E BFHog Agste Az ojn ol og AR =
7heel d8HoR AMgsta JUop2ge, 39l 2001).

FAH AZe AATREAD o}z AYTxE nolstsy 485 AHE-E 1, of
HE ofF] g ALY} oj7o] mALZRE AW ojT e Y E, 1Ym o=
Aol it ot st ojdde] FA el e AWH AR T FTHE AT
ok EY B Axe gy WA ogs A HAFE, old=gA7y A
A, ATATEY 840 1 A7), HF 5589 HA, o7 AR % ojde oY

i)

B 2002d 29 8, AAEH 120029 59 49

* AW st g Aoy ws

o Pl deeloioish YA Ao MA Y (FAAAAAG R AFYN T

D #uets 1909de] g0z TAC A= A¥Hoz Alga u glon 2001de = Ageld
B7He1B), B, AzA, 72, Az% 42} o} tale] B2 TAC §44 Adsta 9ok
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oY AP EE

A g Eo% A5E AT oddda ogEn, MudHe oduy Ad
E 7 UEF FKFrench R, R. Nelson, Jr, and J. Wall, 1982).

ojgt Zol, ojd&EFl YoM MW Az EAHLE A F X2 Yo B = 9
€, A dxe olgdldel Hie dZ AAdEF S YA - AFEe Ao, FAuE
ZAAZAY 715E 9237 A¥eltt F dAle od@eel oA Pad yud
H - BAH Aaege] FEZRALE P37 YA ot HEL FAF A of
doll 43t ojgate] o]PE8TE AH FAFLEZM ozt ojddae] A 3|y
J 29 oYWEL 2 - 2= Bk =, W o PolA 2skE odxEo| of
duele 2% Aol 23l oPBES Ashn YALAE Wetal Fol AL ol
FARFAT AQBGAS IFE BW WE olYAE L YR FA BeHAY 2
HAAE 9T + Uk

aeln g4 ARE AUV 24E FHE JYATol e st Aol 1A
Xx, FAMZE A oldel] st AT PBFL 7l - AEaWA, o
FAFAL TAC B2 ool A&FA, &g 719 EHA, B4 ol%el ol
off gk A Zeln o= F TA AL AMEOT B Eolrtd] tig A, ofg]
FATFQAMY 24TA, FEA|Z A, 2HYF T4 TS AH FFoEA o3zt
o] ojdEF &S vAA "ot

FH FAHA i H&E PRV AY FFEA & dee ojPdaty @& E
< Yo A ofdAY ZAEFA FEFS vIAA ). olF % ke UM 9] §
Aujol]l o3t FHHHA A odnl g Frte G E ofdAe] ojEH ofgx
B £Fo IS FA H3, Ar|Hog Y% FFAE S v)xA4 Foh

Avcre] Ad@gA e g2 FAH Aol tis ol UMY 7dEE
e A& AdF FE % tll & #3499 #A ¢ &5, AHHA
dF FEY F7td BE T AYH Y FEH oo wet FUkE AHF £F,
g ALF FF F7H E}E} ZldEe F4d 4989 EF +F8 51 3%
(Fisheries Observer Program Workshop, Seattle, WA, 1998).

AW Ax7t oAgaEgdl AN oA ol JiviHEe AAE As F U=t
alA AR gade RAA, IAY A dr|Foz ofdxle] odEsE, & 51?4
F FEH AP 75 U JFL vAert EA, SAH Axme F714e
ol AdF FEo AW FFE viX vt 2Ela AR, F71HQA AAF 4—%9
37 odAe] ojgF FF AmE YIS Fevtedl dFy EAES EHshe
L83}

. A

n_x!m

2) Van Helvoort, G. "Observer program operation manual”, FAQ. Fish. Tech. Paper:275. 1986. pp. H~7.

3 MY AZsE 7 Bel #8H32 e PIFe A9, wefoldeltt webd FAFHA A o]
22es) ATE AAYDE TG Y1) S AT AT B E AR o
ol $EE $7 Atk (NOAA, 1909). o] @FolAE $48 8 olglar} A4 st A% 7
Hato] olg @l el FHu Az NP HEAAHA ENL Pach
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g @ §MH AT Auled Y YEAALY £4

o] AFoME AERASE TdS ol B3t o] EAES ol@Fo2 B4 o
Aol oMol FMH Axel Wi a#4E FHRu FoH). DFAMeE AA FA
B AT 3te) A oldxte] odgFel dE XL Yeia, dFoz A PR
e 24E Foda(aehe] ofiB8F oz &4sted EAdtn, YEAdRd i)
of ZEAY FHENS Al=dch a8n, MAAAE oldae]d Uoie S Ax
of gk EEMel &g aofstn, wAHe 2 FAW Az lojMe odHnE
35S LA AR

AR KU SI SAMH M

HA
Loy

M

i o{HRtel ofHe

ot

S Az AEAAGTAHA A Slojd HA FAH Aze AE oA oY
ol talA oulg FFE vAEVtE AHEA SHAE PEEHA 3, dwrEl
ollg sHAsHE, M odxte odadsteE A (D3 2ol veel A+ St

o

h = {(X, e 1)

714, his A Al BSoln, Xe ALY, 2T ek AY JFAY oj ¥
g zolth Gk, Y oA AMCIMBEE AAFT JAxAF 229 P
42 Jsd 4 9o

aeln, £AH AT sl A oldxtel AAEE 4 @)% gol el # 9
e,

h=1{X{1-6), e(1-2)] 0=<6 <1, 0=<2=1 (2)

Al ZFHAH odFol YojMe #Al - A= 2 oAt AYFAE HA S
Z5tA Fo A oAl mE BT e] eI EE Fuh AT A 6L
o] 3] 3 F—‘ra]ﬂ-xﬂ("‘?"i__} ZFHA(TAC), E&(by-catch), "Ax]F E&FA (minimum
size) B)o] AolM el AW o3 #FlEAE e, ol X(1-6)e AW F
A o] Aﬂ A4 25 YehiA "dd i od="HIF  FA(TEA(gear
restriction), WEF A (mesh size), YUY+ days at sea) ) UM JFA{H|

o8t B ERE Vet T e(l- 1)e S48 EAd 2d ojixte] oY=
29 Jehit, a2g ofdele] 4F A wE MM BEBA £E6,1)

D ogAME dnAew £4 G FEY AN Ark B AT $4 AW g
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ol ALSE oUAEY ojfT £FL A T oled 03 Ae) WL 7 o
Aol mE ojdBPEY SR S} BIAVE Wl ey wehAn,
AurA Y PRt FoIIHLOE A )T o] Yehd 4 Utk

C=C(e) (3)

Aq7]14, Cle)e odx=dF FE G& odul Lol

w4 A stdAE odArE FAWY FulE FgstA Hod, ozt ofgin &
o] M5tA Atk oY= FFo] oJdU<r(fishing days at sea)Zti &1, AW H]&
of gAY 57 We PLAL AFIHY, A oJAx ol e 4 ()5} 2
o] Yerd 4 Urh

= C(e) + Cobscrver(e) (4)

Aq71A, Covserver(€)E A =ZHZF FE vldsle /AE AYR7 FFetool sl &
Ay vlgoltt. metA A odAte] FuHIEL ojgxake] wWE WG] FAMH 2 )

< ©% ZHo] At

WE olfdAte] AYBEFS UotR7] AT M PAY o] E () A (5)
g 2ol e 5 3o

r=nX, e) (5)

714, X et oA WS wieh Tol, 247 ALBH A oAate) ol &Y
$E¢ YT Y oA FolR AQF 3 ANoFd W 717, oldulg,
AGTFA SolA ojdolge] FUHE £He TAZ FTT a7, AW oJ¥Ate) oY
=)ol B ogolg 2Yhs zhe T ok

o x/de=0

Ao} AP BITFG AN EHFE 0188 FAAA AP AFRY GRS+
g YHehd 4 6)3 2ok

7=p - h{X, e)—Cle) )
=p-qre-X-(a+B-e +7-e2 +3-e3)

4714, pe AiolFe @9 7o), /M olhA A¥#F h = q-e- XE A
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oid#a] FMH Ao ade i HEZASTH 4

(Schaefer)®] ojdAAt nde ey 7H4sged, 9714 e /I oday 9>
Pk 3, X A9%F 222 g 875 A catchability coefficient)& WEHATH

2. M HMITQ ofgiolE Ss 82

2oz oHx=HF F£Fo ME AUYuIETF(Cle)e HIAIAAG NN dpFoz
AR EE A v &S FHY SAEL gEdy Mg, BF E=HYF FF
of w2 FAuEI HuHlgo] UAEE 71x]7] A3, Cle) = e+ f-e +7-e2 +
8 -e39) 3z FFFEE oY F FF wet 7pEAA Ao st

o (e)o] gk oldol& 9‘} 93 zHo24E 7 ¥ (optimal)dd
A gty olgxdEd FF(ex)e 4 (NI Zo| ogel&F T (n)E old=dHF
Z(e)ol B3 Yv|ES FozN FE F Uk

o

3o =p-q-X-C'(e)=0 (7
=p-q-X-(B8 +2-7-e+ 3 5-e2)=0
wheha,
o = —y+V4 v 128 (B =g X)

30

A7)M, Clle)E oAFx=ge 26 hd dAdugolth § NAM B & Y=
o o], FeHA MY oA olHxF FEee AAFH YoIFY AT 7}
Aol Z7Hgel weh Eobah

<Y 1> AE oluAY ojgxAF S5 BE BANYTAT BANE 2 BT
Mg-e e Rolth Mg AE sl FALYIHMBIG wEFYE B
2 yehioldl sled, oigiolad Fuslels G ol¥xHY FEe WAIIF

AMR)T #7011 $-(MC)0] Zolx& e oA BR BT

A7 ES, ojgmeF FEo] @ IANIEH Piulgo] Zokxe fJxHY
F(e Hgg Ce)gn 39, = F FE( W oAdolE Fdige o
& ojv)ata) "t

5) £4H ol el oA ofFweln el hE FENEACE)E nANGY ¥R Qs A
Sol: AR AR, ofd oJHxHY 77 ovw]m 2 712 swonw 01%1% ol wh
Adase] dig oARTUTH FHE FAv, fAu § BFE AdBANE 452 A T

)

7V} Al ®oh(Anderson, 1986. p. 57

Telan Al 7EA S Eolgu] oA £oA olgh e oY} FFEo] iE HTu g §AN
o] Uzt&L 337 sl 1. a, B a8 § >0, 2 7 <0,3. 8-72<3-8-89 2d&g ¢
Zglo} atHChiang, 1984. pp. 250-252).
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* if p-gq-X> C)
if prg-X <{Ced

o o
] 1]
S o

=, e =YY FF i YEFU(AR), prg- X7t Cle) Bo} A, mE
Fx=HF TEAM ool 7(X, @ <0 Hol oAE olde aWEA g Ao

1 BTTUAR), pra-Xo] ClET IA Holob ofgdate o8ss @
T, FEAD Af=f Y FFo] LFo] ofdolgo] s HER ofgls 3

—_—

Mcobscrvcr(e) MC(e)

dh observer AR
- t
8 e Qbhserver

8.2 > * g o
€ € € observer € ’

<38 1> SAMH HT st M M stef ofgiaia 5

3. S8 FMETol ofgd 2 M
2oz, $AH A s FAHI Y oA Yol 4T WA AHE A4
Aot MEPFE ol g3 Yriw 4 ()% 2

T =p-q- e(l1-2) X(l_ 6) - {Cle) + Cobserver(e)} (8)

q714, pE AAIFS] @9F stHHEoln, ME oURte oFw B4 h = q-ell-
A)-X(1-6)e 9A AFF A} o] #AH(Schaefer)®] P4 Fgrola, 99 1
o F BFAY o= A AN FAH ] o7 B EAE e} o
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ogmel gAW Axel ool g WEAARH 24

g 3o G2 oPul g A vgAY Axdte] 5ok wATMAR Cle) =
a+B-e +7-e2 +6-e322 oy F£Fd wel 7MEHY RO 7HFIRAUL,
Copserver(@)= ol FFE(IFYF) ol vlalshes M8 odart FFdtdof st &
Me Blgojtt oA e HHARAY Y=Y FF, X ALF, 1\’4
3 g 012%%7%] (catchability coefficient)& YERATH

ol (e)o] Ul oldold FdslE AT 2P HE IMAW Ax o) AE
S Rp = ?MZ-M AY =B F FE(E bserver) & TS 2 OZRE 78 5 Aok

SL ~ par(1=2)-X(-6) = C'e) - Clamnerle) = 0 ©
= pg-(1-2)-X(1-6) - (B+2-7 -e+3- 5 +€2) - Covserverle) = 0
g A,
R —— +V4 7126 (B + :fgbwrﬁ-q(l— D)-X(1—6))

A71M, Clopsenel@)E G $T] G2 A FAY vgolth. 4 (9dM 49
3t kst o], FAMM A= s}oﬂxm A ojdAe] FeE A AYx=HF F£F
(e observer) & A FH(X) *@&01%94 aAF M ((p)e] F7Ee wel Eobx i, AW
H]-g-o] F7tge] dexe gasitt

A Az she] 8 %éi—% A vlEe Bgog Qs ojdul&F o] HlFAH
A= stEoh Aedta, E£3 FAAHY] TAHZ Q 3}04 A5 A MRopserver) T A1 H]
M A= stEo ‘*O}Zl gt gt O 194 B uiel 2ol A A= )
9] g g F £F2& FMY AE 319 AT YT (MRobserver = ARobserver) 2
A 18- A (MCobserver e))o1 s A, € osarverlA BH A

olfi g FFo U ?&ﬁlul%ﬁf Binlgo] ZetAe A= F FE(E)Y ¥EE
Cle2tn 8td, oz FF(e)d g odol&d] Foist =3 3§ 9n|éiA drh

e=ex if pg-(1-2)X(1-69) > C()
0 ifpg(1-2)X(1-8) <Ck")

(¢4
n

Z, A Az 8o ol ol Eobxl ojgul g oA, viek o] Fi-F ek
e HAFIPYFA(p-g-(1-2)-X(1-6)N°] CleHR AGA, TE ¥ =FHF FFoA
oliold, 7 (X, e) <0 Ho AfdAte ojd-g& EUIEA 2 zZlolq, ayy HHodSF
Ap-q-(1-2)-X(1-8))°] CeHRT} TH, oJgates Fa4Q oJFxdsd 38 B3
o] oldelfo] Sz} HEE gL A Hoh
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AT PEF
. SMH HEZo MSZHNEEH 24

SO{YXRH (L) 2l olgigE 24

QoA FAH Ax 39 /M APalY ot e FHEUT vNFHo T &
Aol sk vlg3 FAHe AEaR2 Qe ojYxFeg FFo] AEA Hi, ol
wel o FHF wk AT oldolgr Z4EA "ok ey oj¥indgol zhAls A
7189 ALl Foe] FEFS vX 3, o2 Asle] olPato] that o] &kt ofgio]

o %” v A Aolrt, ol F7|HQ] FAMH AL oAAAATH - HEEA FHij
3t7] 9jste] el AWE N o]PAtY ofd¥F Td-E HA ol PaH A )
FEF 292 AL, o7l sk AESHA 2dS ygeazg s
o lojx e odEF FAE HsiA dhge] TAAHA Y ojdatEe] ogeE
€ o Y, el AN FAPxFHY FR(E)S MY oAty ojd e
FF(E@)2 g RE = 2 el B, meid FolF P4 4 (1003 go] ve

1.

O

H = {(X, E) (10)
:q-E.X

83 g4 A 3 Agde] U FBF T (Haere) E A (11T 20]
Jehdol A % gtk

Hobserver: f[X(l— 6), E(l_ A )] 0@ Sl, 0 A <1 (11)
=q-E0-4) -X(1-8)

Mg oAty g £E AA AGAADY FAYF FE BAJL <19 >
o Vet ok S3RAAgANe ARrIdT 2o, A olgAE AP Foly
EHYE £33 YT PGS FAY £ Yo sk <Y 2>9] (@AME <2
2 1> o] AW olgdAte oYY £Zo] g FAN LY FFuEIH tgw
BEFYFHo2RE AE oA oE3UHE AP YA F £7T FAY AxE
ok HZAH AR sl YT Aok <29 2> (hAXE oA AA e
YolMe) oAxdF £Fo) BE FFZULMOF FLIN(FTFYTA, AR)O]

6) AN FAY=AY FFo FAYl W FATNFTFATNE ghsity, oje
Anderson°] AH3te vhsk Zol, A Fe] @AY Ao Wahsl WEolIE AW, Fold
o] FIHgtol & AU FY Za g olc(Anderson, 1976. p. 185).
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gere) SAM Awel Aol the ABAAGH B4

eh gl
FFTHA(TMOS A ogAe] ofgiedF £Fo) B FANEFUE FHHL
2 g Qo Foln FoldAFAM oy d Husqle] wigle mE FojdxdY
F &S YERdY a8z 0154+‘33k FFo tiEt Abgje] S Moy AR A
o EAjstAl FARE, Ao A e wE g pFd 0E PJasgdde] #8349 4
G8 AT 2 U5 BAEUTNE BolqwEY +Eo Wil BE olUwAT 3
Foq1e] Waks e, Ao lojael FolEmaF frel Wsh AW oA
o 2ol olmy PGL ZAEA T 4 Utk 013—%&&’51% wzol W@ BREAIA
(AR)# F3FA MO0l T oM 8= £ e a8 Farslel 2
e
(a) 7 A= (b) 4
$ 3
A(i(i‘) MCubscr\'ur(e)
\ Acubsur\'vr( e) 'ZMCI
\ )
\ N
——ye e~ _.__.;<. _______
\ \
A \
\ Z
\ // \ ZMCZ
\ / !
\ P ‘\ ll
- B NI S N £ e -k e L R R K -——
/’ /)r\
-— SR SN
AC and MC ‘ \
e@e$e*obscrver e* e E*obscrverEsohserverE* Es E

<23 2> 7HY oAt MA ofUAH (L) 2l oUES

=

<y 2>oA BlgAY Ax dte A9, 2MCE MY oidAte] @ANE e £954

$Q 449 FFIACIL, FRIMARA e HlA 78 FolAxAP £F, B
/} 2493, AY=AF £2 WP 7Y FTFYES ARG A oYRte 7Y B
95t @AM ERN] Wbe M oA Y=Y £Ee A Ak o

T°ﬂ* = N ojgte] @AM R FAFYITAH] LolAER oAt HAolE
(normal profit) 2t} A o]gel&-& Sz & 5 3o dA|Rh ojdsi7tAl T oY
Zgel dg AV A, 2L AR/ Adel ZHhEHA Hof, St AA oA
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oAl Hix, MEE ofFHF

27
A8 Aok HEHQ FHE TH2Ho
2MC7E B o) olFAT o] HolMel oYY o] e FH HFAYL

AR7E 53, /B odAe) A$ AZFHoz odwL 5£Fd W 78 PEs
(AR)3} @A B EZAMC(e))ol Te A - HFu8o HAH-oN ojdaa sz
& ZASA Ak g AE oA YT £2L oM £o8 TAs ] F

I, FAYxYF 52 Q2 oGty Aol wat EolA B2 Z7bsiA "ot

%Aw\ Ax ste] A$oMe gAY BYEAZ A8 228 FFFYZAAR )
o W oldAY e FFo) U FABILITHY £ FHel Ao 2T
***(ZMC)OI A HolM T8 Folgxd P £33 oYY L£Fo] YF F
d BAFPo] 2AIL ZMCane MM AR 3o Aol glojM e FFTHem
ua& J+A%<ARobsewe,>4+ s 2AA 38 Fol8e¥ 579 Eoene’t 24" 1
A3 o] FHHANN PP F2o) U FH FFFYL AR'pserve?t =T 74
ojgate olgolgel IEE Yl ojda o] Uist FASYF FAN Lo U sE
Eomserver?I A Y £22 A ok T IR ofYAE FaolerT
2 ol ¥7] uFel, AFAYe] W FA/F PATE 2L BYATo] A, H
F2Q FIL A9 FFFMol DMCour7t 8 W o]FolATh 374 g 4
Foll i 7Y HEF4YL ARt I, /W ojAx}E ol AF SAHIE IO T

e -YFu g HaH-dA YT 52 AMHA Dok ged QY YA
o AT FFL el €02 2T, FAYLATE 2L B puredl A
E'sserver 2 27181 €.

Je

2. MY Mo THEHX SEHEA

gl AME uhsh Zol, §AW AT solNe) WAl FojxaY Fze FAY
9 ulgRge] BE oINS PST FMHe) B EAR AW ofFape] graz <le] u]
%*M AS $5T 2E F2 HEA VD — B
A ALF FFES A (DT Lol U7t Fbol 2ol FAHHH) wepA 7
ismv&, o) AAH HFHGE)Ol HekA Z7heik

ax

dt =G(X)-H(EX) (1

AdFe] AREFAGEXNE 71 gwrz el deel Verhulst A&AE5400.2 7148}

7) Verhulst 7JAZFol &89 843N Agsn Axst 4zt 7“4*1 Al Fe ke <tox], &
8734/ % (carrying capacity, K)-& 7}11711 AAE 7HAH s 2~ :%"t% A A 8} 5 tHClark,
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olgwel gAM Axel ool Y ABAALH B

WA (12)9 o] YEhd & et
G(X)=r-X-(l~%) (12)

71N, r& AYe) BUAH AXE(ntrinsic growth rate), X+ A9% 1831 Ke &7
83 (carrying capacity)& YERHTH

A4 4%4-&, GX)

o] & =(H) Jommmmm e
13000 ] e Hobserver=q - E(1- 1)-X(1-6)
HX)fp-—""""""="""""+
H(X1)

| gy

H(Xo)
Hubscrvcr(XI)

a

|

1

|
| 1
| 1
1 |
| 1
| |
! I
1 |
| |
i |
| !
1 '

Xo X1 Xz X3 K A4#X)

<33 3> A Mz 5ot HIEAMH M stollAel MEAASY 7Y

<Y 3> JA YA AT g dFHS AL AXF TG BA
& vekd Zoltt ofr] M AW E niel 2], AdF FES ALEAY 4FF o8
of wetA AlZke] Aol met detAA Hot

gAY AR s Af, 28 ALF FEH ¥ 8% FEL 4 12994 EHEe
uhel o] ojgF A4t FrIAMT AL4F FrIAGEX) el e bHAN TF
o] o]FojAlA ot

—‘g{ =G(X) - H(E, X)=0 (12)
t

e X
a-E-X=7r-X-(1 K

197€, p. 11).
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webd, bEelAe B8 A9F $2, X1 = k(1—-L)e) Hud, 7y A 1x

< $AFEHEKIT ALY BYH HFE@o] Ao ;e Fotstn, g 47
(&)} 1Y5E(g)°) AAFE ZAd ok 73 AdF FF Xlo) g 78 o g

g FFo| XodlMe o= -’:‘--fr(H(Xo))ol A9 "3;5} FE(GXo) R 271

AF 7 Xol =

—\;f Xo)°ﬂ"1 H(Xp)eg Z71814 9o 228 =

T(H(X2))ol 2] AAFE (G R A7) o
e st 7Y AAF &

23

ol Ajzte] Aol wet 2 9 X, olzZA =
t}. old) Wt F¥ Y¥F FEE HX)NAM HX)DO.R 743A ")

~

A Az & e @A AEE B 2ol AYF FF, Hopseve™ q-E(1-2)-
X(1-6)e A9%FT o8 FFd gloje S Banz As) A=, <
a9 3> Be uie} o], o8 7%}-’1‘-:‘3.-’:1% vl M AR ske] FeRo wrobx] A
ok HSAY Ak ste] FF ALdF FEA XM ogF (@) Hopsener( X101 2
E A9 ARF F2GXNEG ’—‘}O}H Ad" FES AZEe] Aol wel Fshe]
4 (13)3 Zol, ol¥%F [ Ad AYF o] vute dFd A&5H 7
ALF FE X0l 0|24 o mEbA A& FF oJdF FE2 HXy) 22 "t

#‘%— = G(X) - H(E, X) = 0 (13)

q-E(1-1) - X(1-6)= r-X-(l—%)

gebd, A%3 7Y A9F 43, X3 = k0-4EU=AU=0) o) g3 xzx
2% 48T $7 HEX) = g-E-1-1)-(1-6)- K(l—LE—U;—rL(—‘-l)o] At
A4 A e FAY #AZAAZ Q3 oI =Fo Agloer wr|FHo T o
ws— FEBTH<IF 3> b-a). AL, <2 4>el4 BE w19} Lol FIIHL
0133—-—@?"’* "] 71:}—/;\-(}3 —’)E observer)i 015}] ]"'Z:} %‘&1 X}'o ’}r:'?:s Xloﬂj‘i
X:0.2 2745 3, ole] @l A&A 7d oW £2T HX)NM HXy)oz =

8) W@ o YudF £FolN Y AYL £FS LW AAYL o] Lol HolAH o] Foj%
A Bk e oPedY FRANE JHPETHC) FEud) Hn, By 2F AYF FEe
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<3% 6> 7Y S0 £E ME XEH 7Y XA $Fo| ¢
A oAt F, A4hol JME 2" 5olM B uhe}h o, had /W o9

oY +F ﬂ‘ﬁﬁl%«l ¥502 78 FAYHYF 52 E° - Elpsena® #HOFA]
A ot olFA Z4E FAYEHF £FEL oGl e ojdrAGASFS sty
A& 73 ALF #89 FTUXy - XyE SHHLA Ha, olZ e iE: X
&3 olgF FFEE FolxA =Hr}

a2 FAH Az st ojdHEYel et A} /iE ool Wi ojF el 7
AE CatA HE, FAYHTF T a2 Ast ooy Hdl AAA o8
(MEY)& 488 & 3, A4%F 5= o 34 4544 5 Uk

IV. @9 ¥ HE

o] A= AT QMY FMW Az thy EAE BAEs) sl s A8
HQ 2dg ol AY. FAM Ax Sl odzte] oidErda AE iy
< AHEEEA, 71 ojqdzte] olfdEF WH3ILE BAMsla, olE A oJdaMAr o] o
AT Ws £4 2 A, Arld A AEAYe] wHElE ndgdo gy Ay
A7t - B713A AYAY Q8T F71-Q AdF 59 Hloe ojud o
TS FeA AHHET

SAHZE AR oo SAeA ofdate odEFE ATz oYt oA
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(Anderson, 1989. pp. 261-265).
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i
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] oldgeinl g Fuo ARE olEFox HHENY La‘-‘ﬂ ojgdazial A
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A5F A218E, 2000.
AAE, ‘522 TAC ojdAdd Has A8 AX", Proceedings of Seminar on

TAC-based Fisheries Management II, -7t 8t n, @528 2000.

AAE, AR I A ojddelE 93k A vl G SR LAXIEHE)
X, 44, €4, 2002

s F4by, EEZ AASolM 2l TAC XA 27|y Y SSo|8Xtao| st g
AIAE] Jlgtofl RS AT, RAN S - FYHFAETY AR TA, 2000.
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Bioeconomic Analysis of Effectiveness of the Observe Program in

Fisheries Management

Lee, Sang-Go - Kim Do-Hoon

Abstract

The observer program is being utilized in various fishing areas and fisheries
internationally and nationally due to the its expected effectiveness in fisheries
management and the collection of bioceconomic data necessary in fisheries
management policy. The timely gathered data by observers play substantially a
major role in decision-making fisheries policy such as the change in management
measures, the application of season closure and area closure and etc. The expected
effectiveness of the observer program in fisheries management, generally
mentioned, is that it would lead to the increase in stock size from which the level
of harvest would consequently increases.

This study 1s aimed to analyze this tentatively expected effectiveness of the
observer program in fisheries management. The changes in stock size and the level
of harvest over time are analyzed under the observer program assuming the
fishermen bear the cost of the observer program by investigating the change in
fisherman’s fishing activity under the observer program and by combining this
changed activity with the biological model.

The level of fishing efforts of fishermen was decreased from the results of the
increase in fishing cost caused by the observer cost and the decrease in catchable
stock size restricted by observers. This reduced level of fishing efforts enables
stock size to increase over time and therefore, the expected level of harvest
increases as time goes on.

Another benefit under the observer program is to reduce management costs from
the fact that fishermen are responsible for the cost of the observer program and
the avoidance cost of fisherman responding to the fisheries regulation could be
eliminated from the surveillance of observer. Therefore, it may possible to

accomplish the cost-efficient fisheries management policy.

Key words : Effectiveness, Observer Program, TAC, Bioeconomics, Fisheries
Management,
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