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1. FLHZ

ZOFHOEEIC [REITEHAR (RMP) NDE] L WS FENSLENATE,
FLMICINNAEEIIELTVBEZLIE, E5VIFEFBTEIVIHIKEfREE > TV
bW ARMPARR X Bl WnWI Z L7, ZOREBERIONFIZT 720D KD mxs
Lz, LZATEBIIEXEDZIIH->T [H] ORFERITEI L NS T EAMHE
chkd, BIIFAAEICH 7520 [#] OBE ik, 197240 O EE AMBRE 272 -
FLES . ZZTORBES MY T AWREN, 1975FEDIWCOFHER X (NMP) #E
AU, ZOFRRBKELGFERFOLEBE»SFIHLTELI) B—RELVEXZ L
STWBR, HEEDOREEARMSYR A EDMEAEHVEETHEDZLWVWEDZE 572, T DdE
HUZERFD X W72 3R 197841213 8 5 Ml IO 2 o FE X RE L O ikan
PHTC., HFROEEREEE-> TR TEZ L ICh -, EERSBIEREE SN,
1980%E12 K J ML TEAARHES, —DOFRERELZ, ZOHREBLIZLTHLD
%@%%ﬁ&éh HfiEBSE (TC) LR¥EEASR (SC) DARMEREIE THRE iz

BRI ENEZ AL 5, IWCIE1982FIC 5 EBROBEMBOETT M) T L%
&ﬁb ZORRE RS -0 EHEROAHNFHE (CA) #1752k &Lz, SCEID
FEEDOHNED—EHEIZEMARORETE2MA, ZO—BE L T19874 3 AIcEFHGAD
D=5y gy THEE. RMPANOKBIIELENIEE - 72, EERSITEETEZEREL
FE5ODHRAMBRE N, ThoDHRDOB THRERFWIEE -7, TORSFORKRE
7 & 5> TRMPIZ19924E1252 % L . 19934F12IWCE Zh A ERICZHL 2D TH 5.,

ZOR. BEHITAELFTEAZLLE D> T > 72, NMPOE 2 J5id, FEARMNIC
HEROBREOHEMABHLEY LI EDTHS, L LENNIC %T%ofé
WLUTHEDTE BHEM T A28, ZOEZHIWERELTLE -7, EAT
BREICHIEEGRICE - TuE, 74— PNy 2 HFRICKBRITHEBROZ AT HEEN
TE7, WETEHARLE LTREINAES20FREVTAE T4 —F Ny I REZD
FIZBATW, 74— KNy 2R, 2DV 2T LONERHMNICZ K > TR,V R L
STW3, BHO3OOHMAED T, 520HFARDI BOENNHNEERT 5 MERE
PREBRLTNDEI2EHR VG2 ITTH S,

Wl 2B 0 HOBEAXEICELL T FT. INWCRHEBRRZEERE N EEA,
RMPIZ7-E 0E WA, BoOBERIAEETIELI L LY, ARENEREAT
Wi, RMPIZ—2OEHINER AR TH D, Z0EF L HEFEIND L < OXKEE
EOSHIZSHA I NEREEDEEZ S, EFICZEBIL 28R & izl
255, RMPIZ £ FE OB TH . EECE,H L TADS LA NAMEN TS
2745, TOXD RREERTEAERZERIN TN DTH S, TOHEZLED
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LA 5, EEEMREBEORS L U CRMPHEORK L 728 5 TA\V, &£ BRMPOD
FELOARIZOWTIE [RRRE] 39153925 (HH, 1996) IS LTH 5,

2. BHTAUGTHEORZ D

L9724FIZZ b RN 2D NBIBRESHETHEE S ) 7 200X I, IWCIZZh
ANOXIEEE SNz, =2 N T ) PBIITAEITH LVER R L2 IBE L, 2Ok
ADBEIZ Y 725 TSCOF T WAHGHN D > 724, ZHOERIZ L2 - THE
A (NMP) ONEDRD 6N, 197541 R AMBIE X L. 1975/764F O 1§k Bl
PO INHPEHS N (HFP, 2003), LALZHAEHLTASZ L, WAWA ZREMN
ACTE2 (HH,1998a;b)c NMPIZ L7245 T X b v 7 G FEIRAEICIG U C 3 H%HL 72
L&, TOHENFELZEDS>TLEI &2, HILOT — 2R FHEIZ & > TEEFG % 3
B ONCHIIEMRN K E LS EFHLTLE 5720 L=, NMPOMERMIZY 7 5T, FFHFHEED
VB R 2 F I U TBIER R OMAD KEE L > T ad, BRkEDA 7oV 5
RouI VI oY TIE, FEOHEAGE ARNICERESHEAL T2 E83br 5T
EC. NMP2ZDEEBMHAT A ENTEERL Lo, 4722 Y5131977/781H %
RBICEEE B SN, Koz v s o503, BENEETHLERLA T
ZE¥HoT, BEMICRY (replacement yield) (ZHDW TR ERET LI L &L
7=

NMPE, 7HRO DSR4 TV VT 5EEBIITEDITHRS >4, FEEhizrua3
YOOI, BEEEROAT T EEH T, TOFETIRHEATE AW &Ik
TlEo, ZOKD BRMD %2 T, NMPZD EDDRMEHBIBEIZAD . [FRIEEL,
5T h 3HFETNMPOKET AGEMEIZ > T & 72, NMPDIREE TH 5Allen (1979) 1%
EHTHMZAED I LORBRIIAED LN S S, NMPD & OXRMEIEHL., —D D&
HABFBELREL TS, HIIMSYTIR B BEDRYASBTE 2L, Thi
ETBTERS B LR RTNE, ZORE 2T TGarrod and Horwood (1979) & Holt
(1979) HEhZhESHRNEREL 7=,

SCIEINSE DA 2T T, NMPOWETIZE D 2k B - L L. SCHE
NSCHTODHEim% £L O TIWCICHET 2L & 810, WETICHT BN A 2L T L
ZHeFE L7 (IWC, 1979b, Annex 0), #HED E & H D TIINMPA Y HE LT\ 5 2558
wHFETDHEEBI, UTOMELEZ EF w3, EEMEEFL ; BEd 5 I HEE
JRAKHE 5 MSYLISHDRY 78 & ORI E O FEUENE ; IR B KYE & HifEd: ; (R#EGIH L 3
% KHE | FHHi O ANHEFRIENDXIE ; MIEMOKGTRHE. IWCIZ Z DIRE % Z1F CTAllen®
fBHO 2 &L 8 HOEMR 24 L TEEH L 2R E X ¥ (IWC, 19793, p.22) .

ERI X178 11 HITKE D T /¥ T, KO TI979%F 6 AICHEHD T -2 Z L 7 |
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LEED. TOWMEBIZ1979F 6 ADEXRSA IR & hi IWC, 1979¢, p.9). &
h%ﬁHtKj\#ﬁ:%Lnﬁiféb§<®¢¥%§T%zt#6\ﬁ%%%@x
US—AHALTEDERICHOE DR 4% 5 Z L & L7z (IWC, 19803, p.26 ; b, p.45) .
IWCD1980FEDEXR DA TZ ORIE A FHT 5720, FIRIEERE2A 3 AICH /b
LTEIN, —DDERARIMEE N7 (IWC, 1981b), (FHH, 2003).

ZOREEZI T, SCLTCARDEIMEERZNRE SN, FROBELZETEARE
RERT 22 L o7 (IWC, 1981a, p.19), fEEIR IS/ +ER, BA, KEEH
54O DENEN X N2 NABIEET (IWC, 19823, p.17 ; b, p.47). 1982FEDERE A
TREMETE S b 7 ARFIREhz (IWC, 1983, p.20) .

&L EEH 6 DEREIE, RYO—EHAEEREICE L, —EHEAIC B EKEICE]
T 5 LD AR (CL) 2542580 HRTH S, B 5 NHHATIEHIFEAKLE

CELAVERRERE TS, FHEOEEKESTHEROT0%H K« #E A 55, MSY
A@Hﬁfiiﬁiﬁﬁwﬁﬂi&@@t@f\_@Aﬁiéib%%fiamo%W
DELBICEE L. CLIZN L TI0%L TFOREREE 2T 5. ZOREDHFETIENMPT
KT & - 72MSYLMSYKEDHEE 2D T, HIEMITESICEALS &L BIZ, MSYX
DEDEGERYEHWSZI L TH S,

RYIZ7- & 2RO LI LTEEaNnD (IWC, 1977, p.39) o Nu Ci& Z N ZNHED
BEE, WEREL L, BRACRBMERMAEDEL 5 2 T, #iEX

Neti= (N—C) e M+rNi—uw+1 tr o A SF-fn
AFWTCPUED 2 W HHO T — 4 ADY Tk &7, BFEONEFHHET S, F0D
RYiZ EOR TNir1=Ni& 51T

RYi=rNi—tr+1e"—Ni (e"—1)

Itk o> TCEME & NS, RYiEr. MBEUOBEOEHREDOHEMEAS A oI KE S, L
PLIZHEDEIZEMENERE L TRERAS A2, ZOFBEERIRL TES BV
L. OB F— g RMEFEICI > TREL BAESBZ LS H 5, MSYPMSYKHEHD—X

CEBEETAIENTEEVNI LICHRNEEAES TIEH %2, BEEHICER»
EINBAHATHY, ZhiZk->TRIFRE2OEENIES 55 L BB L0,

Z OWERYIZBALEENEF L (EFLOHHMIZERT L (p34) # R &) 28H» L TH#
# LTz, Chapman et al, (1982) IZBALEENEFALABIELWE WS REEA LV E
LT, ZOEHEBEAEMEL TS, 2EARBMEI—EEL L TWa2, ERIZEFEEK
WITIRTELCELT 5755 L, MOFERIRTEHEERT T — 48T 5s, ThHIERY
WS4 T AR5 25, HEBOREHEEZFHEL CTRHATIVERHDLL LTS, dela
Mare and Cooke (1983) 12 BEMOHTDO ATHEE» SIEEERSEHEZ L NS HET,
ZNABALEENTEM 23 3 2V —3 3 V&V, IHEFEESLRYAE#HEL., 1E
LWMBEE L TW5E, ZOFEICK S MOMEMIZEETE T, MWLM
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EDOMEDFIEIZ K > T, RYZBAMETAEEADH 52 L ARz, WFAIZLTEIE
LW, HBNEEIHTEACLERDBZ L IZNEHTHAZ LA RLTNE, B(EDDH S
ZL L LAERARNERINBE I LI2k5,

3. BIREHIZBETFA37 4 — KNy o2DEZ T

H (1960) EKFERFEEHOEZH L LTHA 2L a2ES HFREHEL T3,
BIHEOBEMKABHL, HEDOEEZ L LWRBIZELE 23123 ESThidkwr s
I U, ZHICEE DO CELRHHIT 5. HEIOMRIZBIENC & > TR X, RDH
Winkshsd, ZOLS Y4 7L ERRTZEICE ST, BREIBIZYEOLEDE
ETORREOREMEICER SN, S SICEEZEHOEIIZONTE D S+ &,
MR ISR EhE, 2OFEZHZEBHIEGROEBRNLEHETH 3,

IOV FEZAHBEARNNZLDTIELL, ©DLALKORITTH -7z, ¥l (1949)
GHERT OB RO LS IZHHT 5, FPRBOHEGIZESVWTERZRE2T3, 20
Wz HEICRONRERESIELTREL., ZORRIZE > TEDEVEETORES
D, ZOBBRPABL YA 2L EFE-> T3, ZOEEEE R AR T, &
il T L F IR IS X > TREMAT 5 Z & A Bk Tz, Y Wiener
DIMBEITRIBL 22 A NE T 4 v 7 2D EL, WAWALETEDEZ 5 1EL
DANSNT W=, IZEIY) & HEIC F5 1T 2 HilH & IS E DO P& % cybernetics  (EEY
DERIKT LX) U vEE) Laf LTl (i, 1979), T¥BHREHIC{LFE TS T
WHBHIEOEZEZ T REHLS 2o H o720, ZDOLIBT 4 — b5y 2D hh 7= EEH
R, EVOMEARLEROPIZE, ABOHEOHIZE AL RohEZ LIZEHL -
DTH5bH,

Tanaka (1980) &7 4 — FNy 27 2 HDICIEBA S AR AL L, ZOHFRITHE
R ZBIHEOKEE, BFEOMBENIZL > THBTLVWIDTHS, 25 3DOD
ZRE, BTRELTEZ6N, LEASTEREODHNERAEON TV BHAIIZ
DO EYFRFEEARHTE, WHTEZENTE S, ZORBEFEKERZOEE % &
DORERBIRERFBIIRNM I L2020 5 7 1 — PNy 7 BEI2 X > TF DR
WENT D, BT S L RVFBEL THIEX N B 5, & DR TIZER MR L T
LEoRDT2, REOESEY 2L, RIZHESICNGET S, ZDHIZ19804E0D 5+
NN EERICLEE LT &7z (SC/Ma80/MP22), Tanaka (1982) I3k / Mg
R CIRESNZRYDO —H 2 FHREECE 4 5 ROBRERM 2 ML, X 512Tanaka
(1984) FZh oD A% BT L7z, RYZELLHEETZ3HAITIZE. ZhiaflA
TEHEDOTHFERPICHIEIZEETE 30, —RICRYDHEEIZES T, HEH:E
HREW,



1982 DL TE S b ) 7 AWBIC LA 5T, 190FEFTICET M) T LOHE
IZOWTAEREHE (CA) #1752k &k o7, IWCIE1983F-2A TCADNA & frad
F3TCLSCOLFEEEBE #34E L (IWC, 1984, pp.13, 30), HEDSCEA T, Al
fedeep o cBE L. BHAR L GEMOBE A ERM I N, HP & ZOREHHAL
7. NMP%EFT %121k, MSYRMSYAKMEDHEFE A RARTH 5728, IhbaBLAWL
wI RS H DAL (IWC, 1985, p.36), 1983FEDIWCEATEY MUY TOER» L,
BAAMPFL CO3EET, WEI I GHROEENOHFNICS D, MRICHERTELZL
RSO BRIEEARIL S H 200, L3 ERAH &R, ZOREREFOSCTH
s x 7=, Tanaka (1985) 1. MR TR 7 4 — RNy 2 BELAAHRTH 5 Z & &l
B, IWCOESHEKHNET 4 — PS5y s B2 BA TS Z L 2 BRL 72, SCIZEFH
LWVBHRAEAT L. BFEOEENEHEL T, ZHICEDWTHERZEIREL T2,
L7dis C—IFNICERE I 2 4 2 IER A H I W 2 BATE . ZOMEBEIRABIE
XNBENBLEEh B L ERL,

19854E D2 & 1= de la Mareld—H D X —/S— %#32HI L (de la Mare, 1986a ; b) . #FED
WG AB LN TV B, BHEOMMIERORRIICEEET L2 TEDHL I LI
X DB A 4T 5 HECESOEER AR U, BETT L

Pt1= (P—C) S+R (1)
R=P-m (1—9) {1+A (1—P—n/K)" (2)
LH<L., TZTTP. C. RIZZFNZTNEEORFE, MEREL LOMAR, KIYIHEKEE
(BEAR). SIZAKRR, mi3ImEHEER. BT T ILROAREIEN., 23MSYD K

WEARETE/ST A4 TH B,

Y34 —VvaVTRALOEFEAHEEOL»TH ML, ZORE,PSE5A6NS
Fe R ITESWTEEEEHE TS, WS O»rDORITEIEBS b, ZOHO—D2D
r— 213, BEEEKICHEBRED S 254 (CV=0.231304) . PIHEEREKL LU
FRE N A% HEE L. NMPIZK D P SHfEMCLAGI R L TIhEEITTHL 080T
b5, ERSEAINP S5 25, FIHERKEL TI0HE%L2 6 ZOHEICK 5 EH 2 HT
L. 2004ERIDY I 2L — 3 VATV, ZOMOBEECTHEEOZH 75, ZOF!
A SR L C. BELHEROBALKAIITHRE TS, BRERL L, BEOA
MR, BHICEZYEHEEO HEANS E > T EHANR S Wiz, ZTO/R
LLTC., [REGFEIC L BHNIIEE AL kD 5Tz, MSYDHEEMISKEE MK | EAHEE
OEE D B 1) . MSY % JlifE S 0 E O FUE 12§ 2 NMPTIE S AR & @D & & 2 dE@ s
b3, ZOMEAEZED B0, HEETBELEZARIIODVWTEY Iab—VYa Ve
Ty, NMPORMERHRFE NS I L amL7,

IHEDR— S — 3 H LWEHHROFMO R D FIZDOWT, —2DFAaEEmL 7z
EDTH5B, NMPHRTIZD L EHEAFHTEEVWI LN RE N, HPEZIZT

%%
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T A=y 7 ERDRAALE R EELFII L 72, SCIRELFLVBEZ ICESSER AR
NDBEAHNZEZEDE L TEGIL 7=, BN & &P 5 RSB L T 3D T, SCIZCA
DO—BELT, HEPROEMREMAZT -2 a9 T TRITEZLE2EEL 72,
Z Zh HGETE BT A RMPRA AN O BRI EE A3 0 % - 72, (IWC, 1986b, p.37) .

4. dGETEHA (RMP) BARMADMKE O

SCIZECADNBIEIREESTHREITRE LD L EZEL TV B RNE NG 57,
L2 LGRCARSCHTOEE LI L A5 L PHESh, TOEDHFERFFTLTHELL Z L
NUEEEZ SCORREAEZM L. ZOTH. EEFHE, FXitEERitdsIL
& L7z (IWC, 1986a, p.20 ; b, pp.34, 37) . ZDEHIF19865E4 A2 v 7)) v ¥ THIfE X
7L (IWC, 1987) . SCHACAD & & THL D MEr(hFid, BHOHM L FIEIZ L 724 > TEK
DREAFURWICHET T2 L L dhz, 2L TEFEFEO FEE2FRET L. 5124
BB RERETI L3I0, BHEHOWET 2R T2 k-7, FHFRIZHE
LT, Tanaka (1986) 17 4 — F/Vy 7 # GO FEEN LB FSHELIEE L. Cooke
(1986) & —2DHREZREL 7=,

SCORFHMZAITHNT 5 AIZh» 724Kk 2 A 12Sakuramoto and Tanaka (1986) i
HAPDOZEZFICEDSSEHELY IV -V 3 VORBRERE L, £/~ 2 CCABEEDY
— OV ay e LTHE Y DEER (CPUE) D@L L LIC, BHARDT -2 3
v TERSZERROEN, F1IEIOZANIGTEIHIZLVLA Ty Lo TH~»NI-
(IWC, 1988¢c) . ZOEA TR, T TICRE SN T Bde la Mare, BA - Hd, Cooke®
BHRDZDHOBREHTERMHME X, & 5iZMagnusson (1987) & —DODHRAIREK
L7z 2RH6DHFRIFNVTNE T4 —F NNy IV REELBEDTH -7,

BEENZHAD S 5, de la Mare & CookeD HAUIBIHER # FHH W CEEBA 2 35 L |
PRI EISH 5 2 BERFEO WA KEDE KD, ZDDIZ K - TRYRMSY % #[5 T
iR (CL) #E1H 35, — A - ¥, Magnusson® FRIEZETF L& H0T, B
DIKAE, BFIEAIC & > TCLAFA®ET 5, MARE 2 BHEOMNEDH 5 k%
ML, MSYSPMSYARUEDEIZMHE L ', 2 VITEERICEY & BIEEE2 5 2 THF
17%, LOLT—ZAEREEIATLBIZoM T, BE[EIZEDIVEDIZBIEIAT
Ve,

INTNOHFADOMEALITISRT (IWC, 1988¢) . 7% BRI H DIRE YO B I
EARE2 (p.35) ITRT

de la Mare (dIMR) : BEMEX ROMEM A V5, MSYSRLMSYAUEZE v, T
BOHBEKETLE FKUE 2 b, CLARYZHUEIZ U THRE HIEZED2EIZE C THRY
%, BHEEETLABFRED T — 2124 TR T, BEOVHED 5D AHED S
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