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Table 3.8: Estimates of M, N and R and variance estimates based on the data
in Table 3.2~3.6. 95% confidence intervals are shown in parentheses.

M N R
Estimate 50078 152076 0.335
95% C. I.  [23860,78097) [102970, 201183] [0.199,0.472]
W. Var.®! 6837 x 10* 29268 x 10¢
B. Var.*? 12307 x 104 33504 » 10¢

Var. 19144 x 104 62772 x 10* 49 %1073

*1 1st term of variance equations related to within variance
*2 2nd term of variance equations related to between variance
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Fig. 3.2: Relation between sample size and subsample size for estimates of
SD({M) in Fukushima Prefecture.
* Present value of estimate of SD(AS).
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Table 3.9: Between variances of fish landed on each market for the population
of 14 markets and for the subpopulation of six trawl markets. The
population is divided into two subpopulations of trawl markets and
gill net markets. The subpopulation of six trawl markets ;s divided
into two strata according to annual catch in weight. First stratum
is Haragama market and 2nd stratum consists of other five markets,
and data, are assumed to be sampled from each stratum.

Population &g, (x10%) 4% (x10%)
Trawl + Gill net 4535 12345
Trawl 740 17860
Trawl (stratified) 208 11086

Table 3.10: Estimates and variance estimates of M , ¥ and R for traw] fisheries
when posterior stratification is performed or not. The subpopulation
of six trawl markets is divided into Haragama market and other fve
markets and data are assumed to be sampled from each stratim.

M N R

Not stratified
Estimate 15033 61361 0.245
95% C. L {10507, 19559] [41712,81010] (0.207,0.283)
W. Var,*! 2668 x 103 36206 x 10°
B. Var.*? 2665 x 10? 64297 x 103

Var. 5333 x 108 100503 % 103 3.7 x 10—+
Stratified
Estimate 14096 57579 0.245

95% C.1  [10362,17830] [39845,75314] [0.198,0.202]
W. Var*! 2761 x 10° 35677 x 10°

B. Var.*? 868 x 10° 46192 x 103
Var.§T 3629 x 10° 81869 x 10° 5.7 x 10~¢
Efficiency*? 0.68 0.81 1.53

*! 1st term of variance equations related to within variance.
*2 2nd term of variance equations related to between variance.

** Var.ST / Var.
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Fig. 3.5: Relation between sample size and subsample size for estimates of
SD{Msr) landed by trawlers, when posterior stratification is performed
according to annual catch in weight. First stratum is Haragama market

and 2nd straturn is for other five markets, and data are assumed to be
sampled from each stratum.

* Present value of estimate of SD(Msr).
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Fig. 4.1: Observed frequencies (—) of ‘Red’ and expected frequencies (---} based

on truncated exponential distribution with scale parameter of 0.1174.
The truncation point is 30.00.
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Fig. 4.2: Observed frequencies (-] of *White’ and expected frequencies {---)
based on truncated exponential distribution with scale parameter of
0.1088. The truncation peint is 30.00.
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Fig. 4.3: The behavior of AIC of ‘Red’ for model 1, model 2 and model 3 under
the multinomial model.
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Fig. 4.4: The behavior of AIC of ‘White’ for model 1, model 2 and model 3 under
the multinomial model.
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Fig. 4.5: The behavior of partial log likelihood of the multinomial model for ‘Red’
and ‘White’.

Table 4.3: Estimates and their variances of parameters for ‘White' obtained from
conditional and full likelihood of the multinomial model.

Full likelihood Conditional likelihood
Maodel Estimate Variance Estimate Varlance
Z 0.1088 (923 x107%)  0.1088  (9.23 x 107%)
1 £ 0.0130  (1.64x1077) 00130 (1.64x 1077)
X 0.0958  (7.48 x 107%)  0.0958 —
t, 6 6

Zy  0.0531 (260 x107%) 00531 (260 x 10~%)

Z, 00632 (241x107%) 00632 (2.41x107%)
3 Fy 00128 (467x1077) 00129 (4.75x1077)

F, 00054 (358x1077) 00054 (297 x 10-7)

X, 00402 (241 x107%)  0.0402 —

X, 00578 (221 x 1075)  0.0578 —
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Fig. 4.8: The behavior of AIC of ‘Red’ for model 1, model 2 and model 3 under
the normal approximation model of g2 > 1.
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Fig. 4.9: The behavior of AIC of ‘White’ for model 1, model 2 and model 3 under
the normal approximation model of o2 > 1.
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Table 4.5: Estimates and their variances of parameters for ‘Red’ obtained from
the normal approximation model of 62 = 1 and these of 62 > 1.

Model =1 o2 >1
Estimate Variance Estimate Variance
t, 14 : 14
Z, 0.1666  (3.80 x107°)  0.1757  (5.68 x 10~%)
Zy 0.1489  (8.84x107°)  0.1754  (1.26 x 1079)
B 0.0183  (4.06 x10~")  0.0183  (6.05 x 10™%)
F 0.0511  (2.96 x107°)  0.0563  (5.29 x 10~%)
X, 0.148¢  (3.22x107°%)  0.1574  (4.81 x 1079)
X, 0.0978  (7.17x107%)  0.1191  (1.05 x 10~3)
a? — 14.73 (17.31)
AIC 589.09 . 291.80

Table 4.6: Estimates and their variances of parameters for “White’ obtained from
the normal approximation model of ¢2 = 1 and these of ¢ > 1.

Model ot =1 o? > 1
Estimate Variance Estimate Variance
t 14 14
Z, 0.153¢ (423 x107%) 0.1644 (7.35 x 107%)
Za 0.1351  (7.70 x 107%)  0.1595 (1.24 x 10~3)
Fy 0.0161 (3.65x 1077} 0.0162 (6.29 x 1079)
F 0.0409  (2.00 x107%)  0.0451 (4.16 x 107%)
X 01372  (3.63 x107%)  0.1483 (6.31 x 1071)
X, 0.0942  (6.33x107°%)  0.1143  (1.04 x 107%)
a? — 17.00 (23.31)
AIC 649.76 206.50

19



_ Febr. 4, 1691
HE2m AFEHMES W2

BIREHIZ BT 3 3ODOFEEMIZONT

FRE#T (FRIRIKEERTFERT)
(7= WY~ a X Just

® L. EYHEEORIRE 20 EEOBEERGENELCETE . BEER P OBE
MEEHEAICT 3 2 W) BEFAO BN E LT wild, ESHEE L%
NCHETTHS, LU, ERICEEREEHTAZLROTH LY, BEESHEE
BIC LTWAERIR, KX TIoH5. —oiR. FREETHD, $5—DlHE -
EEFNAET B2 ADNEDHILTH S,

AREEE L. £ WEBEORRLBEEERELOIORWILEER TS, Ehb,
Bl BEAARGESHER I RO SR WO TH S, Y AOFIENIE., M5
R (Hardin, 1968) L WHASEHEME NS, 2D, BN U TEESIEEGE
BN, 2FL LTREMLRBEFRNASTEE 2358 T, EFINRTEZ L -
EM, BATALDESRTERRETIEENH 520, BRSHEBENSRICER
TERWBSTH B,

BEEEE2R U DEE. Che 2 o0 TEZIA 2 LOTERWEETH S,
L L. SRS T, 22020 TR L 2 553RPHECTE5ThH
59,

FE T, MEEEOEHEY. E5IL320BEIZATTELAS, 50, BAEEY
FHERNICONSRVIBESNH S, B, BIEELEROME: Y EROTRD
PERWEENBS, BERTEX, FHHETERWI LAEW, Tholk, FL
WEIRSHEBESEENIZEEE L TWA0 N, ABkeahshniniigsyE
Zbh3,

FRIF LT, B (HF) ORREZERICHORTERL LT, BROSEELR
ik D, HECHEEMBIMEDRWEEDH D, JOBE. BHREEZTR-T
WTHEREEL4ZEH L. EERELELRZYW, COPEEROE=0EFE. 22T
HIEEEROAMEEES 2 22T 5,

20



Rl BREBEOHESR
1. FHEEHE (1a) FEEBZRSDD B2 (feedback®E)
(1b) BRE (EEDOIR) BAMS4an (fazzyi@iE?)
(le) BEEMRIEENT S (FEEdEHE)
2. HEHDOES

%@@%ﬁ%@%ﬁévm\zmﬁ%m(m)mﬁi&%ﬁﬁ$m®ﬁﬁmom1\
74 =Ry FREDFRIC OV TWL OPEEREI T bz, o OSBGOS
Rit. BBREOT TR, EiHR L BHES X 200 Tvwhif, RIS IR R I%T
DL E - TBFfREERZ T 28EE (MSYL~L) BERTs5EsR
DOENBILTHD, ZORE. FEEREE, =L 2iEhcker Bl 2 L iR Tio.
Mlﬁﬁ%ﬁﬁ@ﬁ%ﬁ@%ﬁ?&i%ﬂ%ma,ﬁiﬁ%%ﬁ@ﬁ%tm#&?%ﬁ\
ARG D 5 WRH C RS LS HREL 25,

(1b) DEROBAMNTHTH 51886, CPUE (BB HE7 0 RES) ropF
BN, ARFEETEZLT TS, BRISRICOREITIE 1 35 = 0 s
ﬁ%ﬁ%@%ﬁkmﬁ%ﬁﬁ%kOﬁﬁﬁ%ﬁﬁ%ﬁ%ﬁ‘ﬁﬁ%@%ﬁ&%ﬁam%a
L. IHhod LY BFERICHHIT ML RS ARV, BFTE. SlETes
77 V1 IEROBMMSLEREI ATV, BEEEICEWTS ., BELTNER
(VB2 —¥vI21b—vav) Ld->TERBNGTRL SRARLE XD . EDHE
Bl W T ORI R S WA TN BB, 77 Vg THEmC & DR
BORKEL. 74— F/Ny VEHBRRISR LSO L L bR A2 & TE 5,

INSOFEE. LWEIRTE, BREMNRMENNICSH 2 & 2 IS5 R L.
EIMEENC 5 2 & EICEBEPT I LICE > TMS YLALERE L &5 L3 80TH
2. TORKTR. EFREBICE T 2EBEOEHFAREH2 S LT 25 DI0fin 550,
UL, 94 0%, 9YNRETS Vo b vANSEMETR, BATCISRELTsE
REERIEA, BOIIRERELR S THEESRAET- 55 L Ebhs, 5
D FREJGGEORIICL > THEERSEITI0 TR . BUSRMER rog
REFI L > TEWT 2 EHRRDOTHB. ZDBA. FEEEFE =B ke
TSEQRESRNEREABZ LE. BT LIEETHR W, BRFER 2ie & D 24D
BEEAEMT 3 C LI A, D UASEI B X AMEBTRE DB AN
Dz,

75 —2 (L985/1088) DEE 6 B, T D& S REE L RREEM % EE L - EEE O
FEZR LTS, H5EtOBIEES.. MARLRCERERL OB,

St=Xt—Hm Les12740 (St.], Ogﬂtg}(t “)

21



EWIRIENBHZ LT D, DED ZOEDOMABEEX MR IELET S ERE Y
20 BEOMARXIBIEOBIFES ORIEG (S, &, BEEE: b rERENT.,
DL LTROED LIRET S, L0 BATLIIRIMT (SEOEOEEI - Tk
FOLOENFHEFI RN LIETS (Reed, 1979, Gets § Haight, 1980 58 A8,
FFFERIN B 2REBHRENT WS (Sobel, 1982;Spulber, 1082) . 2. DFEREERY
Beo () bB. BEEEARL L 2, BESOMEEERCTAZ L2BENE T
BimENEV., JI TR, BFEAFREOTHEERIOKEETREZ LS <8da2
THBLWSEEMN S | REBEREOIFREME
n2xE [ 2 a tH:] (2)

ERANT DIMEBCE B} 2BX2 295 (UTTRa=1 3%, HROSMETO
GRHER S A T2) o ERIEL LT, BEEENED L TREL BRI T WA ERT
HBERYNDBE, / V72 —REDOOMADEL . HADRBERIRD L T b &A(H
MENFELEHEE T, BEEINREBRT DI LIC k- TEEBICR U < BENER
BTERE DD, ik, BEEHNSHES L TE Lo, YNEERRETAZ LS
AETHD . Y7 TCRETENTNWD, AMOEE L HEENOREE. EARES
RECHRECEET S L WIERTRIFE LW 2 THD, B0 & 5IcEE0BHT
RUELEIC K SAMO R oMz <Y | HBEE (EEE) LIBBEORNEN
—HLPT< ok EAD,

ARTHE. BHC. 1 FRACB T IFFEEROEHFE %3 < Reed (1979) OHERA
THENPVA T VR EDFERNSHAT D Z L 2HAD, R OAEITEELSENEM
EbOTREN,

= & 05 3k

14z, 19514~ BBEE S TORBBFE~EREE (H2 WEEIMLER) AERESD Y
PR (RN E) OHEEENRe. . ATHEMORERL . RUTFEEERR. (#551)
OEFHDF —4 &7 d (Y, 1083, A - 1548, 1983, AKEEFHFLE, 1900) , H2
. L0505~ 866 & COMTH~EERATERBROV 1 7 o ORTENE., AT
WQ%EE‘&ﬁﬁégﬁﬁwﬁﬁﬁm%ﬁbia:nmeﬁﬁiﬁﬁmﬁﬁé%ML\
VAT VeI Y NROERBETH HHHRARS BRSNS 50 MEHET 2,

T, M—REEDFEEIESEK i) . WENAOTIHEAERW (0 74) . Hib%
L.oxBE, FAES (W) I,

Se=2ledk/K-107° (3)
LABBNG, BAD 1ESH0 (FEINED 5 BEDRTET) A8ES L, RiucE
TEEHEZmELRELELE, BALEFEL CEUIDS 5. 3EBIIREL Z-

22



THAT BEOIHSER, (LRI L8, CARECENEPTILE42) it
BERTHAHI L EE/LT. KOBERD SRD5N 2,

Lesl-8e1tRe-mSt-m Se=Xe~He (4)
778 Uy RGRIBIRER TS5, 74 7 YO REEBETERORREI & - T
BT bha iz, ENIHOBERELLY, cors, QRO asl (ko
BIFIE0) LBV L E QRS THERO SRR S 1.2 B T 5 RIS 2
BRI T AR L CE SR SRS EINT 520, FAEERLS HGERD
FORRE DR/ (1-1) D, Tibs, BECHEFEOD L 2. RAYEE -1 5 i
BB TERECELEL,

[0, 000. 0

1, 000. 0

100.¢

10.1

VA 7\ P
R AVA"AVA \/v\«vrf N

W RIREMC TF R (Jk¥E) Et -+ maEEERt

Bl VHNOREEGE. HEENER. REEOHY (BT

50 5% §0 6 0 75 80 8%

10, 60D, 0

1, 000. 0

100. 0

- mEENL Ct 1F EIRE (Jkdi) Et -+ FEER Rt

B2 w47 YvOREEER, HEENE, BEROHE (HElimE)

23



ZOBEEERRD, BTO L 5 icRicker (1954) BIDEEEEES b O TRDbE
h3L{RET D,

Re=exp [be-8Ss] (5)
T, BHEOED. bIIIHFHOEREOEEH. 3BENREORIE2RDLT, 8
AARELLBENROMT ad—E L L, vINTRENE TOEE3. 7417V T
Fe=2 2B LT,

N A5 OEEEDNE., e LHIIR 1 BUN2 X0 BEEP S . BEERER.ETD
befd, KB L WEFH LEXhoREBICROORS, ENBOHEEe o338
B HH, Murphy (1966) o & 5 RREHEERIT2bhTWERN,

Riom= {§+-L+Se-1tH) /S1em {8)
bi-n=aSe-ntlog[{Se-L+Semstls) /Seoal
COEDILT, BEMBREGILEFEEZHEL. ThL iRy oL EENERD
HILWTES,

FEREORIE., BEASVWE ZORER (BARER) 2. (L) ( BEMNDDKE
(BREEES,) DT Ro L SIC2HEAL T3, ChEUTORRERE LT,
He=y ((BREFE; AFHHAEKR SABER) X507, il BEORBEIA
HEA=1 /DR BT,

Hi=m {83 §4/3, Hal
THh. Zhik

Bn  Si)Ha/E DD 808, DL

Ha{stn Selln/E D 828, D& X {7)

0 5:8, DL
PHERT S, REEFEMOKEICH BT Y NDIRE, 19124~ §5EE TOb OEE
HWT, 1975~ 88E DM RICHIEE A1 X 7352 0 183E DRI O BIER L 1975~
"SSFORBAKBEREE L, I EREHHENT Y NOBER L BIREE
IEADHRICOWTHRE LR, YHNDEEARE LT, £EBR0OREEDHEBOMI.
LUF O b DT RICOWT BIEERE Tl - 12, OEESE/ (BEAR) Hep (0

S./3, 200). @RAWERET : Ho=7 (05 So/3,  100). O{EHMERL/S : He=n (0;

/5, 200). @FAUKERRTE : Ho=m (150; 28./5, 200). @EEEEEE : =9
(180; 84-150, too},

MED L ZABKERED., SBEEOBRPVIBEZNEZIATVORE. L 105
(1991~ 2000) IAEARBEERIZ B - 72 1960~ 89D L0EHT & by DTPEHE & B Lol %
LY. £OHD 6 EFH (2001~ 05) AR S 1970~ 700D 104078 & PEIHE & S8kt
FLWER LB ERELT. hDIEE-BILEEFANTELS ., B REEREDD
L TOBRERR Y MERO RBBEEEHR Lz, 47 VBRIV TR, O

24



/) (BFH) Hezo (0;8./8,500) . @BERIBEEET He=9 (0;5./3, 250) . @FHA
FEE Ho=7 (0;58:/2, 500) . DEEBUKIERFE He=2 (500;5./3, 500) D 4 2DHBSIOWT.
HOHOELERFIE AW T BNERE TR =,

i SR
ROEHZ, THNEI AT VORE, ERPAEL ER20D &S kok, 747

YOBA. 150EA, T 00EERL T TOFERRY 80~ 8T TOEELB LIz 25, 60
FRPEBELS.  NFEVEETH o 2.

w2 VHNRORETRIENRER
& FE OEFF QLET OHET @R OHFEEE
78 93 200 100 166 200 678
18 68 200 100 133 200 357
17 88 136 100 88 164 62
8 £30 164 100 108 161 38
19 110 92 £00 67 102 0
80 88 91 100 12 87 14
81 48 87 82 49 I 0
83 26 3 1) 33 0 0
83 37 13 18 14 0 0
84 47 16 22 i7 ¢ 0
89 39 13 18 13 ¢ 0
88 80 26 37 39 75 0
87 30 28 40 39 78 33
88 26 19 26 28 0 0
| 891 1091 893 885 1104 L182
REERE 2 38 82 113 133 136

TYNOBENEROMERE., R2IORT L O, ERORBEIIEREMES 2T
ERAED SRWERICH D, QIEEELR1/3ICEET B8N, SRERED R
BHHED L0 ESRBERNR oI, @HEEE/5ICERE LRSI, BRI
BNERLITEFLL . BEERER S ECFEENT NS, Reed (1978) iz & HIE.
HiFREEEFES 2 20, EFES S TES & S icidstal L. LD &k
EQEVZGRET D (He=5.-8*) BRI BEL WS, ZORBHRESRIE20
BIZEWA (%1002 WHEI REEERN S 2B EARELE) . TOBRSIRER
EFRLAEOERLESIRD ., el DERIEAEREOHEAC BRI TEZ L ER
LT3, QOBREED ENIIRNTHEHTES. LEL. Thb o0RERET
B8~ 852 U BOSEE TERIC 2 D . LB ENATRSIREN X < RWEICIRER
BiEE R, BEECROETIC D - TEM DV OIHENLEL TS, UL, Dk

25



< & HERERICEERE T A80ED., BR2FETHLTY. RERAEEREEDD
ETHEHRI LR, COBENSHRTSH S, REOTFNRIEOERIC T, HRE
AZG TR <. SIFERBTIEDEKERII BT 2B WREEMSLES LT W5 TJae
N, '

AT VERIZOWTHE, 4 00EFRICOWT. 2R 00HOEI RS % F
WTEBMERR R TR 2, HBRIE, R30 L5110, BEEN/IOBRAICHIIERDR
MERBIERIELS . BEEEBLE 2N, Bt e PAZRE N, Z R,
YA vD NEROBINER, o221 B 0 206 FHENELDTEWED., &
FETHREINEER (FI500007 b V2 HEB) IELTLES RDTHB, UL,  HIER
I PREREDREIC K AUTSERRIC b 8HLI EOREENS D . i< kb EAN FOH
AEETFRELTOETREESETE 2y, D0 HIEE/I0 WD BiEs By
e, HFEC LTy, REAEELEDL ETHHETHS S,

| F3 ERECEL VA 7 VO IMEROBIRE L S EH O RERAEROBIR
HEBUR BMERE (£s.d)  RENEER (+s.d.)
@ R 3477 (+1504) 3022 (£433)
@ EBEAREEET 4221 (£1506) 2329 (+201)
@ REEL/ 5L (L 386) 2204 (£ 460)
@ FREE 8302 {£ 1427 3355 (+289)
= g%

RO LD ICEFRIRE S EFHT2EMETORE. [FEREHER » ERR Wy
LEBOAR L FRD &, BIFEHOAEME2EES BESE LT, LML, F
b B EE TR RIS TS D . LED S TE DD TR D
DRRTHD, BEEFEEET F VICRETIM L Wo kb, EENIZEEL HEEER
DHOVTTH LN, FIRL D B ERFE L REREELED 3 L TR VWERSEL
e Th B,

LRI, S<oHIENRZERZEI LTS, LA, BEROFEEED
BAMREL L TR T 5. Y17V DB, 2B TRETAMEE: 3 B0 bR
EITZ0MNEDITHY . Lird EOHEHN, EEOEKERL 2 HTHRMT 280N
<, BRECERETHE S, o, HAOEBRELEI L 5T (L AREERICE
T) B9 % (F0H, 1988) . 50, EBOHEEMICIEEENHD . TD0HEE
EROHBO DO REMRTE D, 75— (198371985, FRiRp. 216) OIBHET 2 £ 5147,

26



HEBEE A EENR.O THOFH ) OFERL 2o THT, BT 17 VD186
OENBIIEARE L Whit, 20D EOFRETARECHARHBAHEZILTH
AEANTE, BIBHECHARIZPRVWED, IBEOHEAMIEILMEERLRN
LT, 2QBREQIBACITAVEDEIRZELTHS. TOMRE. [ IBIFHE
OIAE TOEBRERI PR RESOND I LIRS,

BEEFOFEAEERR ., SACEHICERNEMNTWS Z LEEENWRW, Bz
(EREEBENR L D L EEOEFHIC X > TRELEASINS, —RIZREETH
DHBIZOWT . WO 22OREMEBI NS, '

@ FOEOHOERBIIEIE LEERT. 2OEORBIIASEAENS,
@ ZOEQIMAROBRIIEETHEN, TOFOENEE ZEWRTH B,

Dr@iE. Ly IEEEHOBENKENI LEFD TSN, BEHRETELTY
AOEOQETTHY . DIEEWEREREEREDTWS, LR U HERERTHTO
EF M, EKECROOBESIH 5,

BEEAR TS . BRSSOV 2 CIMTFADER Y 2D S DS, LI
B OEBENEL 2Y . BRE UTMABRZEISICEAET. @D &3t Ls
—Ele 3 (EIEMEL THENTS) ERERT, TOMNE GRNER) f
BB TEH, BENESHZ I LELNERW, BEHIIEWSZLH, H5E
IR EOEREIRSICOAESE XD ED, B L, B UBRET2 G0y
BHol=izh, MABL2BICRBZETHS,

Lizhio T, B ko> TEARMES & . TONREDENESIRY . BEEEIER
SHTTIR IS, KIEKOMARSH 53T TH B, BRENICE., BRRICHA~RERE
LE RO, BEOBERTUELCASRRZ ., BEHEME Thifa b
XD, LU, BERKEHCREENREBETE 5755 L, BRI hRBE
BAHBAZREER D20, BERERRIGFRANRIXA-VEEXARTS,

SN B WEIIIRES LT ERIEA S L. BWEFIC L 5 RTHRED.
BN ZE N L WS EBIRAT, HEBONSEEB-STWA, FUEETHRELE
EEE LRWEARIERBRETHD, VAU VO &S REFAERIE. B Lk s
L LBWEST. B2IRLELSIC. S4ERBOBERENS,

BERRETI L VWHEAD O RBARBEEDPIEREE T T v, BIREA#E
Lo o REBEELIERDT ok, FHEREHOSBERE L 2 L AMRNTH
B, 2272 L. COFFCEREEE ORI S B0, BEEIERCTRZ Sh,
Y3 ARUERITICIT A D B & 5 A EBRETH B, ARORBE L, <
47 VIRREREIICIEEROES M EERE L THEEICER SR Y, K< FIEIE

217



EREFERO/IERED NS, FARERIERKECE L TELBRETHY.
FHEE—E L W MRS ERRER 2 E 05 L THEMTER W, 1980FER0RRIZ,
(KA IR /3% FEABRET LD TV,

SIBOFET, EINE L RERFIEEWE, FREOHEERE L. WEE P52
LTHD, T, DFEEREERT 2, @V 47 VRN L OSEERAHEDE
ATH. BEEEERENRETH DI L 2HRFINCEIAT 2. ORBADRIED, B
SRR L, KD EMREREZERTHILPERTHES S,

AR R FE. BHE, MR-, KA. BEH-E. BEHEoERICRF—v0
R L R ORBETH AL TWEEWwW:, BRE-, REEE. RERE0HEIR
TR L OBIRIC O WTEERIIE2 W Wz,

SZRIR (CHEERR)

FHERE - ERSITHE (1983) HAEEHERIC B 1 5% « EANERK I AIEER & S8t
R, WK BRI &5 1-128

75—7,C V. (1985/1088) TEpEREEsm) (HPE—EER. [E2HFEEE)

Gets,W. M. & Haight, R.G. (1989) “Population Harvesting, Demographic Models of
Fish, Forest, and Animal Resources”,Monographs in Pupulation Biology,
Priceton Univ. Press.

Hardin, G, (1968) The tragedy of the commons, Science 162:1243-1247.

Murphy, G, I. (1966) Population biology of the Pacific sardine (Serdinops caerules)
Proc. Calif, Acad. Sci. 4th Ser. 34:1-84,

Reed, W. . (1979) Optimal escapement levels in stochasiic and deterministie
harvesting models. J. Environ. Eeon. Manag. 6:350-363.

Ricker, W. B * (1054) Stock and recruitment. J, Fish, Res. Bd Canads, 11:559-623,

Sobel, M. J. * (1982) Stochastic fishery games with myopic equilibria. in L.J.
Mirman & D.F. Apulber (Eds.), Essays in the Economics of Renewable
Resources, North Holland, Amsterdam, pp. 259-268

Spulber,D. F. *(1082) Adaptive harvesting of a renewable resource and stable
equilibrivm, in L.J.Mirman & D.F. Apulber (Eds.), Eesays in the
Economics of Renewahle Resources. North Helliand, Amsterdam, vpp. 117-139.

ZKEEJFRAZAEE (1980) H VIR B N IBER LS R B S SRy = - 798
cRATY AN A bV S RS v ViR RS SRR

FIEHRES (1088) BHRAEHIC BT 2 $ &N E v 4 7 VEROREIERICET 2%, b

28



JKTFER, 52:1-138,
TREREREE (1083) SREGE (HOURAR TR DR & 3P0 , R B, 9-29)

28



PREEREHRES S 20T

1. BR: KERFEOBRES (fish population dynamics) OEEFERNE
Y, KEEEPABROIERNTS L CFRICBL, B2oMEICDONT
WL, H@EfThn, FRLALER BT L EBIC, HRNGSWIE
KRR HET S b,

2. EEEOREE : HECEES RO, KEEERS L UTEBROBY, &
i, FESICHEL =ML KEEEY. BARERE. Wil FEodm
AOLERTEHODET D,

3. HER (8D OBBH: |

O WHAOEELR. BEOTROBREOHS, HYNE% I TH
L. BAEHBT D,
- @ FOREINEF—IICOVTHILTHRL, REERHLLT
TS,

@ BEISLT, B, KR, HRSORBEIRL . AREAT

5,
@ YEEROEEHET 5.
® HELBS, DAEEWRFDDZINEICKELY THT 5.
® SEBIIFEAE L THAERURRET S,

4. Lok

D FFocoPHRE IAEEMAFTCES, g, SBEE, I
ORBECHED,

@ mﬁ%Lﬁ%&ﬁﬁu H A GRS E T 5,

€y ﬁﬁﬁwﬁmtw AVNR-EIEBLTHLbOLT N, &8
BME LRy, B85 X UESEENE. EAPSOBRUHBICE YR,

@ hUOKEE, BOKHERERE. BOKA, BA, BB BRI D
#1L0oBHELYBELL, EROLEL, HOHEYE, FROLHR LIS DN
W%+ 5.

® LU OBBICEHEAECKED THBRELE 1 BEELTEL,

(19904F12 B 1TH @B A& T K)

30



