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o)lZe ARH HAR HRE 42
Z2RFE AHEE FAANHo2H A T
AZe RFEREBBRE 2HAL, =
APdr 5o Ado/tAE S ¥ ERE
mLkel ZA J1AqsA EaH

O AT BREAEME T AEBHE
o o3 PAESFY =FH L HAAd L4
A @A FELEFA st ojrtaSe] B
A= it 53] BAAEE A KA
71 & ZE3 mAKBRBRS EEFE
o]3le] o]WEZR 3JdF HE BL AEE
51& FYEA S Be olvE odxn
718 SEAZLEXN oln A =g
Wl BERBRTHEE UL AAHA 34
t}.

Ao} B2 AERFRE StollMe 2
ABERANE B7sty BmgEEEEe] A3t
2 98 d23 odasFuis o|Fojx7]
ozl g Zoln, MRMRS fi¥ge=z A
8= Al hRENOE BMEBERL
€ AIAYE AAE 2T Rz B2
th o= KEHMH U ALY BRE
ERK, ERCEEE X KEWH &
AR EAER, dhHBE% JAdo g2
KEWH WMAFSIHEA Tol T2 EHAL
BMABKERSZ A&stx Uth
A HRe o4 e ERNN KEW
2 584 Bio] tlg A2 stel A 2w o]
o} AA FEAEMS BARKVES

Heted 78 54¢ Fu F9HA
-

® o om

SEo® FAHO 3leod, H2EH
%3$°ﬂ/‘1c Ztzh Bamey A SRR
4B Ao

FAEAM = BEEYIN #EHE KED

WABAMESN S I2AD, AT B
wXe tdm FAEL B=d YAsd
.

I. Bgmiy o4 &

S vete] BmERR vlo)X(base)E iF
FEY-HEmoR u$ BEHo Jow,
Z2718 ¥R T nFolFd W BAEE:
Aol &0 kERNS AA I ta
o Bk dEold HH Aol 7L
= F484d W3 IWIFeHL 1094
Eo] &3t} o]9} e KE%PJ B A

B METAN F289 SupTe =
W A 2 Hod o trE SR o
ZHolge] AUE G2 HAA 2 Ao

2 qAdd. 23 F2 {kmREe A9
guto g 7hA st E ALY dE e (i
B KEY EET BBRERE Aol (i) &
B g el B ENM G) FAVIFl
A AT FriREAEEY we Axg g9
o YEpUA =

54 kEW(ELE M) HAEGKES
Pd, BF{EBS Pwela 34H, Pd7l Pwi
o =€ 2 FUMNEA BREES PdY
A PwZ, BR#KES QN Qoz &

~—

Lata, Fa ?J < Q7 dth B %o Fr
ol g T} EAMlR, &5
Z717F A& 310§ O]—roié Bt FR

o Qo) +2FAAA Sl E (DD
D'D)os WARS o 2 Zoz 27ty
o QQol o1& Aolt2@ 1).

Y7o glolM QQel A ERES
Fe MAKEWE WAST £ERDO ot
2 kA 2 WAXE MES 24" 4
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ag 1 BR - BREETMY 8Bie

P1 D
D s
P,
Pvl
o
s b .
0 @ Qe Q Q

gty Y HAAQEA AS, Ad7
=xg7 AZsA dEHz de 4L
Zrorsrie  EAREA(L oA OMEIE A
QdAYgLe APRE AFBo|YHREY FFH
o] HYREEA 2o £2¢ T F UL

Aoz woldh

obe} (2F 2)oMet Fol #EKLE (B
= §Fssolor &) Mol HEeR AZ
2 4%, ol A4 o Fgo] B4 E*
2 ase AL o &) Wi F37]
HogE REEMEHS FIANA 2 F
e oyYxFPo2 FEMS QN Q*= %
HNFle 2HE ML Folt(ad 2).

(g 2)o) SHERNMEMRS RY BFE4LE
ZE it #% (sustainable yield curve)ol®], T4
w&F  AAeF(catch per unit effort !
CPUE)o] EAHojFe &5 (stock)FEol
v gcte HAseA 22 Rold A
43S h, ¥x=FBL E, 5 EATE
q 2EFFL X&d, h=qEX9] #HRo] 4

a4 2 B BEAEMBY AEGR
1Y
a=( & )+( *E:

Comove W
~ Fo.l F_msy Q' ( P‘ )+( Px ) E

P o E E* E

°2 F% & Yok @rH X7h 2x29
2384 (logistic growth function) B €] &
Zend, 4 (D2

@) erX(l-%)—qEX

o2 i & F Y, r=£:l§,- &
d AAgoly, K= 4A4d
Fxg), 28d YoM AT AELH A
AFe FrFYHALE drEr] W El

dx/dt=0dd, 53 el AHRE &N
Bt D53 T X*—K(l———
d A%, rEtt A2 EE Eglol Ao
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dx/dt=02 0XTH & /4T ZI% X*E
get & Erd A%, o¥9x=4F Eq o
2 AXANF YE e o] dx=FF
of & 2xgFA e vehfold & ek

2|2

(3) Y=qEX*=qKE— qr

=qE— BE?
(&, a=qk)0, f=d’/r)0).

2 @) 9z A4YFE @/28 FEAA
FAE BE, EAFE H£EE(naximum
sustainable yield : MSY)o] a?/45¢1& <]7]
gt} 22y MSY: &iEs #%s 3
A R AEMmBH BAFHEEERC AE
o BirEEEXRERT BUEEMEERI
oste e W KEHN BAREEER
(maximum economic sustainable yield :
MEY)& ©9] Aatgartzdo] 0] opd o]
4 MSYe MEYE A2 o2 @2 7HAA
doh,

MEYE A4 7] st FliE () A4

& Al+4,
@ n=P.Y,—WE,
o, Pi=tA]7]9] AAHEE, W=tA]7]9 &9
=g v g
o} Zt}h 3 W Yol tiste] tAl2dE,

(5) Y= (m/Pz)+ (Wl/Pt)Et

olt}. watxd MEYE & (3)# 4 (5)9 #
oA ZAHD, 08 & BE FEERHW,
/Pyl diste MEYE 84 MSYe] f1Hd
9x5A "th. MEYE z3F3ste ZE A
e EBELHBY BREoER  AHoHH,

MEYZAA ol8l& He ERYMWE RHK
#H(W/P) & A ste EAolIth
olE 3 FEA= KEMW EEol BiEXY
mEaEI 9 mignE e wis 0733
i, A7 oe] olo] AAE oA WE
A713 2Rz2AE nAY BERFES A
I HEE AAA Erbsstth wEA
Gulland$} Boerema(1973)¢l] <¢J&tsd A Al
" 71&, & MSYY oj¥x=HxEEY 10
E @& oPx=PFEE HIE MEYY
YrdrFos F43F sirh

©
2
Ir
4
N
2
ol
-3

L~
oL
2
o
ol
H1
N

MEYY MSYe ojgx=fsES Z3six
A BEREEC BARESES FA3tA 43
s Yok 3tE, EMEHFERIN KiRE
fiol BBEHSH & 133 BURREL
2 Zojth. ol RRFHEKC £EE
g BOERBECRTS MY aRFHo=
F19 AY, 37140z d9x=4T A

ES
A Fdet AanEZos BARRHEH o]
29 #HigRehREs BREEsimLEel 4
FE AR o]Fojd & g AHolth

3] fitigge ol FHE AS, TFFA] &
53 ole oz FAUAAAE FIA
Z & Ja(ad 3), 2 AF AIA € &
H 2t o 7F F7std FAMNEIeAME F
A3 REER: AAH ERER®MN LD
By BHEE d2d 7198 + e A
2 Hlth

o, fE#sph SS7 S'Se. 2 duletE, of
AE wWE AJEUd ol ¥ Ut 3=
AL BMBHAEZ 2 RBEFEA AT K
el s mRES Bahodstd €9 3
gx & Aold.

!
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¥ 3 EREERY tiitge £Th BB
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M. HEat&Fk

. BERBHT HEHEH

AFEANC ol§d BTHc BEBNKE
HEBES ARFEHRE, kP REd KEW
FHBRESHIEHR GESBITY BRIHE
A dolR, BRPFFAH ol8E FEMS
e BERIANE M KEWH WEED),
HEaRBRREEMP), BRIAE |EGNP
(Y) ¥ BH#e(T)olth ol A5+ T &
1970~88d 7tA 9] B EA
Fad dFE F= BBRESL RBMER,
Fig ol9le) mgiF 53 22 ale] WslE
F83t7] 93t 2A9AF gt

Foatre] ojA MEFE da 8¢
F FHol A9 B/ 9 &9 2
347 FHEEZRREES 7IE02 B
i, PRA, KEkAY IEERSE UFI(E

A
FAE

&

® 1 gEe ®3 MR

B & =123 Pk A ERA

fRig " (Y/ke)| 1,800¢ o] 4500—1,8009 | 5009 o} 3}

z7), WA [, ke, ol 3
. @ o), B [0}l 24l WA, L5
of i, 4ol

oo

* = 1986~1988\3 7o) MEFHEMEIRIEY.

%2 FERE EEAH B

B R B | REOREROS-I0)] LA
@ (4 /kg)

ERATRARRABREAFEARES (HY)
£ ¥ 1,746(13237| 4,266| 1,654} 522| 132 1,388
HeEE| 529(4,781| 3249865 202 55 484

E 2

1), o]&d W& T3l c]Et(aggregated
data) & W&ol FA o] &3 HT. EHRH]
e 1970~88\dA7bA] 19fE4Eold, Aj&H
o dE BivfaHES (R 2)9F 2o

7t. BRIAE FHHAERE(D)

@5 EREEES BAe AEolSdl o
§ Az FuaMBe WS The, olF
@8] ADPOP)Z Urol A4 3%
. olg HERACZ YshiE thedt 2o

D, = AD;/POP,
AD;=2(DQ: +IMQ.— EXQ.+IPQ,— CFQu)
9, AD; 1 jF oY tdE v

DQ. :ioj%e tdx FHYNF
IMQ, (o] Z9) tdxE £¢43
EXQ: jiolZ9 tdxE 2%
IPQ, :io]ZFe tdxE o|YF
CFQ:io]Z9 tdx o|gF
t :1970~88d7HE 1~192 WEF AY.
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L} REAMEBEREP)

HEHBERERES ERTREBS 1985
d 71271302 dEHolET s
19859 A@ERKCE FAsty] A% dF
dolHz e MRWEEH(WPDE o183 R
o FHEERRERE)Y 234L 95
7 2t

Py={Z(Qux Pu) }/TQx
@ Qi tdE o] Fe ABF

Pu i tdE io]Z e 4dABsHA

TQ: tdE jF o129 £98%F

2. MSYi#txE et E¥

Sl AHEE HiEtERE BHOKETY
BHOKEGTERS AEREES HEH
BELERES BIEREHEE BREETHAA &
oAFx, dd o]8E ¥HFE AfE) BE
B3 WERHE (fishing efforts)o]t}. o] F
BEZHE AR FANZT AN KER
B FEEES A g I Agoldd, 71AHA
Ao (YEo]l L A¥ol UFrAAY
%, 9 8o ¥ BEFFH/NHALE, T
F71ARAR), EENY(HNFEE, F3+F
EE), A Polqd, At gold(FAE,
Attt A, FAD)ol Hate] FE
gl AadE olFH oJyFE o
2 BAHEAES A5 Folded Ko
Ve 7% oA BREBRM(AAIA E o
ZAA, 245+ ¢ d9Is 2 A%

FIAEE ol &3 BEUBHE BEE(ca

tch per unit effort : CPUE) & At& &z, &4
23 oFY Foj¥Fg& CPUER uo]

AR MABENES 34T Aol
Aol ol $¥ WRMIMS BuUsH
BBE SRS A22A 0 g ojgd
apol7} e, 9~174EMe 7RI} o] £
ATKE 3). A2F oYx=dF 27}
SHEmS, HEEE, Tt FAAME EA
g, °olF @Bk BEEKE A
MR ) & (effective fishing effort) 9] =
Aasiz &3 ogdrh 2y AAY 3
3 EZsE faolyx=dyel AT A
B3} dolgulols FHo| FF A i
ERBERE TRE AT 228 Aol

& 3 MSY #HEEH BN
g (k) BESHE
O P G i
JbA) R 19932|  334712417,3191,202.933(01 98] 4 1972-88
7 2 ol 33138 10151 992939 5679091175} 1972-88
A Aol 684 1757| 461880| 113682/Q1%3}4 1974-88
ol 101469 25086 7.739|  3,133(2uk3]4 1974-88
il 1128 428 93337) 2633491734 1980-88
15960 1318 191678 130339/917%8] 4 1974-88

A

2| 5666| 3137] 147864| 3733310134 1975-88
el 87204| 39724 188943| 76209|178] 4 1974-88
ol 2245 525 382042| 107524(Q1% 314 1974-88
B Al 7308 4151 2274|  83200kurE]41980-88
12118]  6200(2,231.9041,267,432(21 9 814 1972-88
Mool B 5072 1206| 436,794 140876(91 73] 44 1975-88
7o @l 2611 731 196709] 23947[o1%)E]4H 1972-88
ool 40249 12943| 797858 15634013 4 1978-88
2 ol 46286 7967|2154366 326/033(%121 17 1980-88
E A 24656 5:359|2,059,508(1,099,580121 434 1980-88
s 901  346| 276675 659810195} 1978-88
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V. ERIRY, HEHE 9
R, PBRE

1. BE&H

FHREAME 17 FE/EERAES I
7o, F3Fol, AFAE FHHKA3IL, &k
o) distd FRIAT A¥FS BB
2, 4AAA987HE, FUIAZF GNP, A
HEAx)S HRUBHE 3l FEHEE T
Aatgen, ngod FFod wEAAe
Fdo] HHRARHE Fste doleH@EHE
(log —log data transformation) &, 0]l
W AE B4 ool MBS H i (mixed data

transformation) 2 | & 8} th.
(ZLF})

6 In Dht=dy+a:In Pht+aInYt+asT

@, Dht=tdXx T Foj9 ZHl1AdAH &F
Pht=tdE ngole A A w713
Yi=tdx =21% GNP
T=A]ZtAF
a= gt el g

(FFl)

(7)  In Dmt=g+AInPmt+ ZInYt

@, Dmt=td 5 ZFFole ZHllAGau
p=stetdl el 4

(Aol

8  VDht=ro+riInPlt+r./Yt+r:/ T
@, Dt=td%E AFoj9 FVIAY &HF
r= et e}l WE

21 6)F DA aZ @z, /T foe 13-

Fosel B4% sedle A @S
FrAmEEE UEhIAR, 4 (09 F5e

e nd o AV T BHEES oA
o37] WEd e AFL AP Te, K
Gatel e FfEolA okdl A (9),
W03 2o) {H D FAMKEES ANY &
At

a8y A (DF 89 FAAl Durbin—
Watson HCAEBIE|AE 23 B OHEBREK
7} #Etey FEAES R4 FrEREERR
oA HCHEMRMEST SAT B dedg
#eE fE = $ﬁf§’|§% AT, FAXN T
B — i RiEol setdE FH X
3 EREEFHEE (null —hypothesis test) 3}
EHER Alite]l E7bs3HA B oA
kA Rikfe] FEERE HEA NAA
= vave X9 G- xaae] 3Ee
RIS AAT & de FELELH X
ol olgEojol Fth oj&IEd W4
E 2A 27kA7 ded, 2F shte AY
=) ERH|{& (first observation)& i12i3dtA] &
= Cochrane—Orcutt(1949) diolE} #F)
HEolx, & shvte AAA BRAMEE &
&= Prais— Winsten(1954) dl|o]E} S
olth. HiEE EEFIT B B¢
olg], #EE FL FTEL o8 B F
2 o] g "t} (Poirier 1978, Johnston 1984).
2 (N3 4 )2 FAHA Hlolety o] &rtF

&3] &
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710l B3 1239 22 ZEo]7] W&
i#%. Z Prais—Winsten UHolE}¥i3d ¥y S
o] &3t <Uwistd F/hHFEk(generalized
least squares : GLS) & A €3yt !

&£®BEY FRI¥FFT BRAY FLEF
£ OLS) 93td, dikfa el K&k 8
g GLSA 93td FAHEHATHE 4).
FAAT HRkA 74 BB HER
ot mlelv2(-)R3E Rolzn led,
ol Mkl ERkA AKERRY A&KH
ol oz} HEIP 2 FFS Lolsty]
gEd Rog welth

2. FREEAE

oA AAE FEAERH(AQNS A
2o AAPAEZ vz & 49 5 U=
22 28 E# (logistic function)2%E F=%
Ho, olE ®EBEH(EDY Ui L£EE]
BAZ HRst RAFHREES AT W
EhigEd ol &8 F Ak

Lo (e A @) #EEIEU) Ol LkE CAERU,
=put- +e. p=A7GRAT)E e A
3, (nxn)HFPEH2(M)E OLSH 93l
3" BHCHBREE o83td FAHA €

JI=52 0 0 -oeeeeee 0 0
M= —p 1 0 eeeeenns 0 0
0 —p 1 e 0 0
0 0 0 ceeeeeens -p 1

@ty M'M=(1-5)3"'o] ©rH(e, & OLS
3}, U si—#£9% HEL2). hRA,
BEE Ty dHd ME F3to dolE
Z H@3s, OLSE oj43d 484 e
2} El A x] (consistent parameter estimates)
7} 9ojA A @3 (Kmenta 1971).

=4 WERES DUME HERR

- a4 2 v B} # E & R? HEE
2 3 [AAnd] 2 = e
* ¥k * ¥ *
gam|  -sar| -osom| s | —oorss fosanl oLs
(~3009) | (17480) | (~15380)
*¥ % X%k%
wgs| -8 | -0s53] 1z 0ses3) GLS
(~4915) | (3%
A A
mas ol | -oiee|  oo|  osest osose| GES
(-84 | (odw0D) | (3

Hookkk, %%, *x Ax 4z 1%, 5% 10
%, 20% 9} FEAA fo g
¢ RE Y.

4 @9 FAe
24 g e
244 gtk

Lo_Qit . .
ay Qit = B - @ AEit+Eit
@, 4, A)0(Gi=1, 2), i= @&, 2, -, 17),
Eit=Uit/Eitelth. 2} De] FAA E2d,

3#eAo, A, Wit Ago]&7(3te] 12
g dA Ryl wWEd HERBFEE
(OLS)E FAYYHoz Agsigoen, v
A @l daxe dolg EJEI 124
f o]iol7] Wil HOHE KECl te
A3, REMSR HOHERMC fFASA &
Aste Aoz eyt ndA SERES
Ao Yoz fiEd dstd 2 F
Aol et 2ol BEMEHE(M)E ol & ¢
wetE RABFHE(GLS) O ostq =d
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#= 5 FHE4ESHO 2ff maloEl #ERR

2 3 2 W 8 agd | [ ey | £ 3
B - 4y wF A & # | %9
7} 2} o) & 0.0188 * * * —0.3532E—08 % * * 0.8830 0.8407 17 GLS
(14.421) (—7.2848)
g 9 0.0861 % * * —0.4016E—07 % * * 0.8444 0.7904 16 GLS
(10.903) (—5.8986)
A A ol 0.0290 * * * —0.2933E—07 * * * 0.6318 0.5965 15 GLS
(5.7553) (—2.9386)
I 5 9 0.0256 * * * —0.1630E—05 * * * 0.8497 0.7692 15 GLS
(11.970) (—5.8110)
T« 2 49 0.0252 % * * —0.1316E—06 * * 0.6013 0.3616 9 OLS
(3.9528) (—1.9912)
o T 0.0274 % * * —0.6961E—07 % * * 0.6521 0.8233 15 GLS
(5.0592) (—3.1009)
x5 5 0.1239 % * * —0.5680E—06 * * * 0.6955 0.4974 14 GLS
(4.9941) (—3.3534)
] 2] 0.9211 * * * —0.2077E—05 * * 0.5135 0.3662 15 GLS
(4.6507) (—2.1578)
9l o] 0.0145 * * * —0.2099E—07 * * * 0.7716 0.5556 15 GLS
(7.5943) (—4.3731)
X7 A 0.1104 * * * —0.3045E—04 % * 0.6351 0.4033 9 OLS
(3.2789) (—2.1752)
2 3 9 0.9211E—02 % % * —0.1355E—08 % * * 0.6402 0.5147 17 GLS
(8.5732) (—3.2278)
% 2] 0.0191 * * * —0.1658E—07 * * * 0.7329 0.5529 14 GLS
(8.3546) (—3.7315)
7 & F 0.0378 % * * —0.1228E—06 * * * 0.5952 0.5187 16 GLS
(4.3031) (—2.7711)
# oA 0.1288 % * * —0.9494E—-07 * * * 0.7305 0.5336 11 OLS
(5.3648) (—3.2087)
e A 9 0.9491E—04 % % * —0.2348E—10 * * 0.7261 0.5272 9 OLS
(5.1500) (—2.7936)
E-3 Al 0.0229 % * * —0.4227E—~08 * * * 0.8560 0.7328 9 OLS
(10.286) (—4.3813)
o 3F 0.6022E—02 * * * —0.9510E—08 * 0.4352 0.1894 11 OLS
(3.2362) (—1.4500)
Z 9 o 0.4486 % * * —0.1799E—04 % * 0.6162 0.3797 12 OLS
(3.9017) (—2.4741)
¢ Hee vag.

ok, %k, x*%k = 42 10%, 5%, 1% FEKIESY.
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et et g 243 A (& 504 2Eo]
RE olFe HELEENK REHE 903
BREARNN HEHKY D BEER
712t Ao _

249 s, @ A9 @e 4 @
Helsta, Eol Watd @4, °l8 002 ¥
oW, Ei(msy) = a/2800 A ifafge] mAR
B EB(MSY) & a2/4B01d, 2t ol F9
MSYol & WB%HE(Fmsy)e (& 6)
3 gt o, Fmsys S48ty #adl Uzt
se 2ALUY) G2 BAHEHE BAO
00] o}d 3, Fmsyv HEYRELH BEIER
BENBRFORDG & 520 YA "ok
a8 Feg Faed BL e EEHEE

ol d4dxoz ¢ oYy WY & WE
o)A+ Gulland¢} Boeremar} A A& Fmsy
H} 10% 22 52 Fo,& EHEHEE
24 BT HKESR Yo} o1, (% 6)
oA et Zo] Fmsyst Fo & 1986—1988'3 <]
FHYBEEHES vxsgdd. vng Zdd
g B9, A 397 HFolFxggol
Fmsyel Fo, & ZA 33ty J&L & F
At & KiFECRFRC £fEd ot o ¢
AzZbstte AMd S wrgstal Q.

T3 BEKERERES €7 §(1990)
o] ZX& XS 107 Migo)l distd A
BEDAAERES o184 Fmsy 2 Fo & 3
R Ed, 2 A JA] (& 7))l YEd A

IR (BAR HERA/ EERES) S A

1986 ~ 1988 i@ % 51 & ol

= 6 PHELERBO oS RBME HERR

o = MSY #F9] o g MEY #Z29] o8 1986~88d 9 HZF o 8 % = (%)

=8F (Fmsy) (A) | =8%F (Fou) (B) o] x=4F (C) A/C B/C
7} A el & 2,633,948 2,397,553 3,468,446 76.8 69.1
g o 1,072,218 964,997 2,601,895 41.2 37.1
A A o 494,749 445,274 525,545 94.1 84.7
I 5 o 7,851 7,066 11,444 68.6 61.7
F 2 95,879 86,291 100,701 95.2 85.7
2] ¥ 196,631 176,968 325,837 60.3 54.3
x5 5 113,342 102,008 115,594 98.1 88.2
ki e} 221,726 199,554 277,973 79.8 71.8
] o] 345,663 311,097 518,790 66.6 60.0
7 A 1,813 1,632 2,436 74.3 66.9
2 & o 3,399,756 3,059,781 4,141,189 82.1 73.9
A o 575,870 518,283 688,630 83.6 75.3
7l 2 9 154,049 138,644 222,832 69.1 62.2
A9 678,540 610,686 987,004 68.7 61.9
e A o 2,005,941 1,805,348 2,361,715 97.2 87.4
x Al 2,706,636 2,435,972 3,065,111 88.3 79.5
d 3t 316,625 284,963 355,274 89.1 90.1
F W o 12,469 11,222 21,346 58.4 52.6
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£ 7 WMARFBUHHAEBE 0|28 T KR

MSY &9 #i MEY &9 @ 1986 ~88\1 9] Fig WEEE (%)
BoH L& (Fmsy) (A) #Zhi (Foal (B) wBEZHE (C) A/C B/C
z X 0.55 0.30 0.77 71.4 39.0
7 X 1.20 0.50 1.28 93.8 39.1
o x 0.54 0.20 0.62 87.1 32.3
83 X 1.50 0.30 1.86 80.6 16.1
w of | 0.73 0.35 0.92 79.4 38.0
4z 0.20 0.13 0.93 21.5 14.0
A 7 o 0.40 0.22 1.04 1 385 21.2
3 o A 0.59 - 0.47 125.5 -
i = 0.42 0.25 0.70 60.0 35.7
& z 7 0.42 0.24 0.87 48.3 27.6
#R D 2FX Y, “FERBRES) KERE", KEREKR, 1990.

Fmsy¢t Fo,& A 433tz ot ork
Aol wulo] BREMEBEHES FUL Hol
A 3 Joh

3. RS AR CHE RREE

meol AHE EEY RGBS R
#3 7 #iste] U@ FFe FHFAY &
Farld A8 o] opth ZHWME $
g7t 22 Adste RS WARNE
ojd EFEZ fEio] XWAE ez
A% AR oJ=AE Hol'd AU, of

U AR ZHAE F71d As &

o] x=AHE Weid RAJt T EAI
TP d2E ERGHE &9 SoA HET
FEOR KEWH FEREES IAAMAK e
Aol $83 EA7Ix &t

oA ¥ EA F AHAFL Tekrl Azt
of 3] 3 FEoU ¥ AAFE BHH

¥R 53 ¥ HERY (partial —equilibrium model) ©.
22X FERHEEDe] o]fE Y FRFgFR
g 6), (7 B 443 kA, PERA,
& ol W3 {EiE58 4l (price elasticity)
= Z¥7t —052, —051, —0.3002 UEh
th. ol £kl &3l= AfEY 71Fe] 19
AE We7td, EERl 44 05294 E,
051H A E, 0.308ANE 2718 Aolat: A
< 9ulgg.

KEH #t450] 1986~1988'3 FFFF
A nAREH ot A EE, SHAE T}
A3 W & KkEH] KARS 4

© 2z} 8,768"/1, 23,188M/1, 8,893M/10]] o] & A

o2 HRAU(E 8). 53 =7, &, £,
g, #x 5 BERERC] BEREERE 2o
253 w7 dEd FAMNBA AT H
BTl d3€d

fEt5ol SHAE 3o WE WBEE
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# 8 AMBME MUY £EERG ¥ &AR 21t

0 EkA
T 2 z2 7l d A = B oo A|E 9 A
g 7o) g F(M/T) 26440.7 2754.0 | 14063.0 3468.7 8688.3 | 12130.0 | 67544.7
3774 (9 /ke) 1743.7 34134 2636.8 2719.3 12118 1813.7
7} 2 g A oz —0.5207
AlvtE e 5% 1656.5 3242.8 2505.0 2583.4 1151.2 1723.0
g 717 10% 1569.4 3072.1 2373.2 2447.4 1090.6 1632.3
(1 /kg) 15% 1482.2 2901.4 2241.3 23114 1030.0 1541.6
20% 1395.0 2730.7 2109.5 2175.5 969.5 1451.0
AltE] e 5% | 27156.4 2828.6 | 144437 3562.6 8923.5 | 12458.4 | 69373.1.
¥ Ea 10% | 27931.9 2909.3 | 14856.1 3664.3 9178.3 | 12814.1 | 71354.0
H] 15% | 28775.7 2997.2 | 15304.9 3775.0 9455.6 | 13201.2 | 73509.8
(M/T) 20% | 29698.7 3093.3 | 15795.8 3896.1 9758.9 | 13624.6 | 75867.4
AFa] (%) 5% 931.4 74.6 3124.4 1666.3 460.2 2510.7 8767.5
=9l g 10% 1706.9 155.3 3536.8 1768.0 715.0 2866.4 | 10748.4
(M/T) 15% 2550.7 243.2 3985.6 1878.7 992.3 3253.6 | 12904.1
20% 3473.7 339.3 4476.5 1999.8 1295.5 3677.0 | 15261.7
AlyE e 5% 87.2 170.7 131.8 136.0 60.6 90.7
g 717 10% 174.4 341.3 263.7 271.9 121.2 181.4
ahetoy 15% 261.6 512.0 3955 407.9 181.8 272.1
(91/kg) 20% 348.7 682.7 527.4 543.9 242.4 362.7
Ay e 5% 2305 470 1854 472 526 1100 6727
W AR} 10% 4611 940 3708 943 1053 2200 13455
P E 2 15% 6916 1410 5562 1415 1576 3300 20181
(i 7r4) 20% 9221 1880 7416 1887 2106 4400 26900

H(8)fEBTE e FEE 2Bt BRASY FRAC did R Q=Q(P./P)™" (&, Q& P
A9 HERE, n=aBRFREFEEES FHA) A st #E(Hayami 1979). E& &) daids FE
EH AAE 489 deolg 7oA #it5 (Integration) A . =¥ #ES TLERNMA Aoz
fRESH, gHifR 2 HiES 1986~88(37Hd) 8 FHE A S&H L.
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O HEkA
T B8 A F A d|8 @1ZF AN | F A | % o 239 A
%70} 8 Z(M/T) | 10026.0| 25957.0] 7044.7}443400.7[111495.3| 47141.7| 5680.3| 7122.3p24503.3882371.3
W @74 (9/ke)| 10018 16457| 1372.2) 540.6] 7245| 1629.2| 987.4| 1433.2] 13780
A @ A A |—05057
Avele| 5%| 9517 1563.4] 13036 513.6| 688.3| 15477 938.1| 1361.6] 1309.1
W 7173 | 10%| 901.6| 1481.1] 12349 4865 6520| 1466.3| 888.7| 1280.9| 1240.2
(2/kg) | 15% | 8515 13989 1166.3| 4595| 615.8| 1384.8] 839.9 12182 11713
20% | 801.4| 1316.6| 1007.7] 4325 579.6| 1303.4| 789.9| 11466 11024
Altel e | 5% (10289.5) 26639.1| 7229.8455053.2[114425.4| 48380.6 5829.6| 7309.5[£30403.2}905560.0
W 2 | 10% | 10574.7| 27377.6| 7430.3}467667.6[117597.3| 49721.7| 5991.2| 7512.136790.2[930662.7
u) 2 15% | 10884.9] 28180.5] 7648.2481383.7[121046.3| 51180.0| 6166.9| 7732.443734.9957957.7
(M/T) | 20% | 11223.8| 29057.9] 7886.3496371.3(124815.0| 52773.5| 6358.9| 7973.2]p51323.5087783.3
Auale(x)| 5% | 2635| 6821| 185.1] 116525 2930.1| 1238.9] 149.3| 187.2| 5899.9] 23188.1
W 9| 10% | 548.7| 1420.6| 385.6| 24266.9] 6102.0] 2580.0] 310.9| 389.8| 12286.9| 48291.4
(v/T) |15%| 8589| 22235 603.5|37983.0{ 9551.0| 4038.3| 486.6] 610.1] 19231.6| 75586.4
20% | 1197.8| 3100.9| 841.6(52970.6| 13319.7| 5631.8| 678.6| 850.9( 26820.2/105412.0
Agdge | 5% 501f 823 686 27.0] 362] 815) 494 717] 689
¥ 717 |10%| 1002| 1646 137.2] 541 724| 1629 987 1433 1378
sty | 15%| 150.3| 2469 2058 8L1] 108.7| 244.4| 148.1| 2150 2067
(9/kg) | 20%| 2004 3291 274.4| 108.1| 144.9] 3258 197.5| 2866 257.6
Adae | 5% 502| 2136  483] 11985| 4039| 3840] 280|  510| 15468 39245
W g 10%| 1004] 4272]  967| 23970] 8078 7680 561 1021 30937 78489
Jozta | 15%| 1507| 6408 1450| 35955 12117| 11521  841| 1531 46405 11734
() | 20%| 2009 8544| 1933| 47940 16155| 15361 1122| 2042] 61873] 156979

k(=) Lo FA=
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0 (KA
T ® oA |dA] A A |dFA| B A | 2F A
o] 8 & (M/T) 154,992 17,893 | 112,707 14,410 | 161,305 | 117,543 | 578,952
3 &7t 4 (¥/kg) 92.9 494.4 236.1 446.3 436.0 346.9
A " A A -0.2972
AgeEle 5% 88.2 469.7 224.3 424.0 414.2 329.6
3 77 10% 83.6 445.0 2125 401.6 392.4 312.2
(2/kg) 15% 78.9 420.2 200.7 379.3 370.6 294.9
20% 74.3 395.5 188.9 359.0 348.8 2715
A e 5% | 157,373 18,168 | 114,540 14,631 | 163,784 | 119,349 | 587,845
Y 24 10% | 159,922 18,462 | 116,395 14,868 | 166,437 | 121,283 | 597,368.
u] g 15% | 162,662 18,779 | 118,389 15,123 | 169,288 | 123,360 | 607,602
(M/T) 20% | 165,620 19,120 120,5!42 15,398 | 172,366 | 125,603 | 618,648
A e(*) 5% 2,381 275 1,733 221 2,477 1,806 8,893
9] % 10% 4,930 569 3,588 458 5,131 3,739 18,416
(M/T) 15% 7,670 886 5,582 713 7,982 5,817 28,650
20% 10,627 1,226 7,735 988 11,060 8,060 39,697
AuE e 5% 4.6 24.7 11.8 22.3 21.8 17.3
g 7124 10% 9.3 49.4 23.6 44.6 436 34.7
3o 15% 13.9 74.2 35.4 66.9 65.4 52.0
(2/kg) 20% 18.6 98.9 47.2 89.3 87.2 69.4
Alye] e 5% 719 442 1,332 321 3,516 2,039 8,370
WA A 10% 1,439 885 2,663 643 7,032 4,078 16,741
B A 15% 2,159 1,327 3,995 965 10,549 6,117 25,111
() 20% 2,878 1,769 5,237 1,286 14,065 8,156 33,481
H(x) 1Fe #H2
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£ERRY AEERRERLIE 1F0, FF
o], Agoldl Wt Z+Zt 4,478 4, 13
748w vkl 8,316¥WiRtgdo] o]l ZAoE
gtk mARKA AT tAsEs Y
g BY FEHE ¥ FE ¥ Ut EE
wEo HAERME 71F A 397H(1986
~1988)F #ul A go] 102~302H AE

-

RO

# 9 EE AHAR A5EN #FE OEE

L I

SRR | R B

Z z AP, 2a%3E| 0.370 | 0.217
Z AR EqENA, THUTE| 0.244 | 0.150
74 2 ol A8 AAAY, HETF71A | 0.276 0.188
9 eEHT7IA, AEEI)A, 0.289 | 1.190
FATEE, 2H9s

I 5 ol|uENg 0.284 0.186
A o et gdd 0.057 | A0004
A H|HEH%Y 0.300 | 0.198
B o2dds 0.266 0.191
o}  HA|Z#HNEF 0.269 | 0.169
A 7 ol g A 0.285 0.188
2 #H2Hes 0.302 | 0.234
B Zol285d, 2ade 0.214 | 0.158
4 x)|7|Na8% 0.166 0.102
2 A o2&, Se A7) 0.214 | 0.158
ool a3 0.482 0.302

H  X[HE71A, FHTEE HFAE | 0.156 0.066
£ AREUYA, 2FE| 0.222 0.130
7] & MAs7] 0.539 0.486

A = A A7) 0.375 0.303

o AERE=S8RE-(—REE 2
IRER+EZN BA)

o B3sitts ApdoltH(E 9).

HSol $25o] AT LEM K5IGME
ol H-RHABAAYY A&H pEZEoz
olRolW AS MELM WS T WAL
2o W HMEER R BHINEER
Ag 24 S0 npdge e oz
ol:, SlPAFAN T3 ts¥ Aoz
At} olsbgo] ok APAA HolA
Aok 2o BMERE WE, AME TR
A e MLl e FeEHe g A
A7lE 8o g 2 Aol

WARRS BAS S ko]
FRST Qe S A4S BAE mEE
EBBEREY ZE A nzago|n.

S Ao [ oY

QoA EAME 27/ EFENRKE AES
1986~1988d 2] EHEBEHEI] BAHEE

EEMSY)o] 8d FFolu MSYo 8w
d5z Bok 10HAE e MEYRESES
e 35ste mES Fole 102
25, Unlx ZE o) Fd] U3 MER
HES BABEEEN WY $280 5
~80HAME T FIsiT Qict.

oMY A WEE BIBEREY YAE
b AR R miEe Yol HiEskiEd] W&
o JuHoz FYEUHT 7] o
FAMEEel A HAP @BEHFR] o
2ol gevd oA L AwHoz
2 BAe 27 2 AL RAAHE U
otsle Ao g BHQTh

a8y F% AT mbEge] 3
o2 o)ZolA AS WAMK FA/T B
ool WFEEAE L 25AL, EER G
Rol] o3 mELBKZL WRH A2
#z02 $49 + Yg Ao B
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V. B 9 e

KEW GABKA AT BRNM gl
Z3E 3 Qe d4o oA HF Hs
KEZES FAle ojgulolLd A wE
B A4 mEBHKolt dFEe ik
BRE BEZHEL FAAJY:HYFES
5~80% 433t FYHIL Jon, o]2d
3 A oldel FLoIFEL olv KFEE
£ihS A SAAY, 32 A4 A
A At ol Zsojde MFER A
&ET 10~20% ST EH3td BAH
Bl wet shAo] sgd AS mELES
Aoz & 7S Wwg oz HAth

t&o] AAYG 2 FHokg oA o
29} o|ARGAdH sollA FrgEmol ot
KEW BB A 3718 B (Y FE

#EAA ILFIS FHAY ASSHA=
lojdo2 FAHAS) W FAE FF
THe AL FHE FUEE A I
Al7le 8o g #A§d ZHolth

detx AlgE HAe BREREYOISE
BEaty FERE APRY F Jde EEH

e MEste dolth o] F71A F27A
Z Agduolz9 Z3e 9 o A
olH, o]& M= AA & -H-hHFEE
XAFEEEFNT el sk gt
a2g8A Faxde 4duH BRERHFEY
wWtERES 22 BEFARS RETHE A
o] =&} HA %] fEolrt.

a3y AERGE RWEAES dd4¥o
2 7hed dolH, 2 adAx VA FHe=
Uetd F de Aoz & # Ao filE
B9, BERKER T AGESYS ESHELR

o WZo] A EolxT Ythe VLS 7
dg o WmEMRILE AFEA AAH of
JAgH FPL FA AFNLD F 3
o, @EESN #Ed 2 7lde ¢ 4
2 Folg. EH qUAE FRY & 4
EEE RRERT AR S3 @
B H1L BB BEEA 2AATd
vl Ao o$ $ESA Jehg Ao
Helth

3 SdE EitEe]l 2X e MEEH
W NEY RERE 98 Q94 |
i sEo) Z8tslolof stk A4 AdEm
Je ATHERAFLS ATARRESE
2 st o Fzastciop s, FA
ATHGEERHERERES 98 Exzue

T

HU

FREE-FAEC O ouse dx7t F
WhElojof & Zojoh
2 2 XK

EFEX %, 1990, mEw@EREY BER
BosE, NERAKR FAXRE F11
.
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