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BT 5 R LFFR 2 SEO G IR &, Bl R, g R, F/Fmsy, BIONAERIS

= HIRE BfE g F/Fmsy syl Salvey
(Fh>) (Fh>) (Th>) (%)
2020 41 22 16 1.08 39
2021 36 20 15 1.13 41
2022 36 17 15 1.26 40
2023 51 18 22 1.45 43
2024 57 22 23 1.45 40
2025 70 27 31 1.40 44
2026 73 31 - - -

* 2025, 2026 FEOMEITRFE T HNCEE S EEETH S,

English title (authors)

Stock assessment and evaluation for Pacific stock of Japanese jack mackerel (fiscal year 2025).
(Tohya Yasuda, Yuga Kisara, Mikio Watai, Haruhiko Hino, Junji Kinoshita, Akiha Tsukada,
Naoaki Kono, Masanori Takahashi)
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Av b (BH) B AEERRROEAATE B 2 v, R/ ZFRIEICE D RT A =24
ExITo T2, KO RERITIHAERBRROTHIEM, K AERITHET — % D 90%
MWEEND EHESNIHHATH D, FEOAANIFAEERRO ST L5 F 7
RN D 1982~2023 FOBIA R EMARZ/RT, HHEIENIAFEEFMIZ I
% 1987~2024 FEO P AT L MAREZ R L, D 5 HIEFE 5 FEM A REAMHI TR LT,
RIS LOVBH o FHME (RIA @ R « K0k, BHAL @k - KAk @57 —%
DY%NEEND EHEE SN DHPH (RIA : R - MR, BH A - & - #RL) L&
¥ COR Uz, SFEERGRRO/NT A —2135F 74 8 A iz ML
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#3-1.  JRIER L o R— MEHTR R

‘ _ \ A
woR | owmmE | omede | omAm | wmme | T
® | G | o | (i | iy | o | 0| %St | FEmsy
(B/kg)
1982 13 34 12 406 43 33.3 12.7 1.32
1983 18 41 15 499 47 32.7 9.9 1.62
1984 17 44 15 544 42 36.1 12.9 1.33
1985 14 46 19 470 36 24.6 18.4 1.06
1986 37 79 24 1,107 46 47.0 9.3 1.69
1987 37 88 29 1,043 44 36.3 11.2 1.54
1988 30 82 35 697 41 20.0 15.9 1.25
1989 33 92 38 924 36 24.2 19.2 1.02
1990 42 125 49 1,353 39 27.9 15.8 1.16
1991 61 153 62 1,699 43 27.4 11.1 1.41
1992 62 131 64 1,118 52 17.5 8.6 1.88
1993 79 153 39 2,381 46 61.3 8.6 1.91
1994 80 159 53 1,669 52 31.3 7.8 2.13
1995 70 149 47 1,818 46 38.4 9.7 1.82
1996 80 162 54 1,858 50 34.1 8.5 1.95
1997 76 143 54 1,459 50 26.8 9.1 1.83
1998 40 127 48 1,335 46 27.9 10.5 1.69
1999 48 119 46 1,117 39 24.2 16.5 1.14
2000 56 125 60 1,100 45 18.4 12.8 1.38
2001 68 139 53 1,693 49 31.7 8.2 1.69
2002 50 111 49 1,087 45 22.3 12.9 1.50
2003 51 108 43 1,065 48 25.1 10.7 1.70
2004 54 111 39 1,249 49 31.9 9.0 1.89
2005 48 100 37 1,009 48 27.2 10.1 1.75
2006 40 89 34 825 45 24.2 11.5 1.63
2007 40 80 35 836 49 24.2 9.3 1.86
2008 39 74 30 953 53 32.2 7.5 1.99
2009 24 56 24 479 42 19.7 13.9 1.35
2010 26 61 27 462 42 16.9 15.5 1.24
2011 27 65 25 709 42 28.6 13.5 1.32
2012 22 68 30 450 33 15.1 23.1 0.84
2013 27 69 35 426 40 12.0 15.6 1.18
2014 22 53 31 396 42 12.8 18.4 1.06
2015 17 44 25 316 39 12.6 19.1 1.02
2016 16 49 24 492 33 20.9 21.1 0.94
2017 24 50 27 444 47 16.2 11.6 1.49
2018 18 46 25 391 40 15.9 17.0 1.12
2019 16 39 23 309 41 13.5 14.5 1.25
2020 16 41 22 327 39 14.9 17.7 1.08
2021 15 36 20 280 41 14.3 16.9 1.13
2022 15 36 17 413 40 24.0 14.6 1.26
2023 22 51 18 712 43 40.2 11.0 1.45
2024 23 57 22 712 40 32.6 12.2 1.45

T B, TRE R E A PERCEHE RO R X B D | iy X A B ks L OVRE
B EN~T VLU G ESNT= a2 LB WA, REEIS IIM R 3% 2-1 OfEESIE 2R
L7,
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WREH2 HERE

(1) ERFHE AL

ERAE R B EUE., AR~ IR IR 0O RS O A AR IR AR BRI SR BE SR A L 7=
BER T TR O K & SRR E VRN Uo, KRR E2 m RO, 85 R - ik
IR =E R - EaR, ERIE R~ HORER, TEERUAED 5 IXIZaEI L, FRANOFEEED
KEGE & REME D & A B IR E BB E A 2 kD72, 2013 4R LR IZ TR LAE T
WIZ X 2 FEREOENEZEBRE L, £FEMERD TE~KIKE L EEESCEOE LK
OEEREUAL L IcE DIc B Lz, RERRIEERE0T, Mk 2-2 IR T AR OF
LRXEDOBMRAIEARE L, UINNEIC X0 FlnhliaEREICE L., ZOLHICEHL
7o EEWE ORI R RO R A RS - BIHEAPER MO X e X (Frak L~
IR . P (FER~=ER) | X (AbfEE XEEILS~AK R of3tofE R (B
ANHEE) DO THE LA COWRERELZZE L WEIZE ) LIS XL T
REEREROFIBEERE A E N Uz, 7ok, UIWNE CHEmm RS NEE e 3 %00 B1X7
ATN—T L LT LTI HF-Tz,

a7k — MENTIZ X 0 R E R B & RS REEAHEE LT, ~ 7 VOAIERIC
EOSX 1 ARESRE LI LIEEWFER N7 A — 213X 2-3, 2-4 DY) Th 5. T
BIZ0~34% QLU EEZFELO T3+ (FTRITNV—TF) LKL T D) OEMITRDT-
(MR F 2-1) | FlBIEIRRE N OFEICIE Pope (1972) DUz HW., 77 A 71—
T OBEPBEIZ O TITAL (1999) OF{EE AW, B CARE (M) 1, BN - B
O (HH 1960) [ZHEV M=2.5+Ff (FFf S a2 E) £V 0.5 & Lz, 1982~2024 4
FTO 43 FMICONT, FRHERLNTEERI Coy 0D, aik, y FFOETREE Noy, TRSE
REFay X, ZNENLLFORXTRD T,

M
Ny, = a+1’y+1exp(M) + Cqyyexp (?) (a=0,1,y=1982,..,Y—-1) (1)
M
Coyexpl=
F =—m1—13——gﬁ a=012y=1982.Y—-1) ()
a,y N y
a'y

T T, Y IEERTHED 2024 FEERT, 3 EIZT T AT =T L L, 25k L 3ROl
REITE LW ERGE L, BIREEKIZLLTORTRD =,

F3+,y = FZ,y 3)
C, M
Noy = ———2— N3, y+1 €xp(M) + Cp €xp (—) (y=1982,...Y—1) (4
Coy + C3yy 2
Cs M
Nayy = ———2—Ngy y11 exp(M) + sy €Xp (—) (y=1982,..,Y-1) (5
Cz,y + C3+,y 2

B (Y) OBFEEREIL. LFoXNTRoT,



YT ORFHEREE-22-
FRA-SA2025-SC08-02

Cay <M>
N =—¢€X a=0,...,3+
aY — 1— exp( Fa y) p ( ) (6)

RUAE (Y) 1281550, 1, 2D F %Y » ¥ VPA (Okamuraetal. 2017) O FyEIZ3H
DSEHELZ, Uy Y VPAILF ORE I T HETHIEAZRH T 5 Z L1128 > T, FOHEE
BT AR LZER A S5 FETH L, BERNICIE, BIREEEME~OBEEE L2~ L
TEREL (AOREEE-InL £ LTER) & FOSAIEE2 ZNENEAMT L BB
(X7;0<Aa<1) ZERL, Zhai/METHEIICF 2 HEE LT,

552/ —u—znnL+A§ng )

SHIEOEMRE L L, EFREEK, BRE, BaE, MARK, fERKO L e A
IT A TNAT ADMANDIRIE LTz, L b a AT T 1 784 7 ZAD$EEE L LT Mohn’s
p & A 7= (Mohn1999), Mohn’sp IZLLF D X 91Kz, T T TILIAMELRELF @ Mohn’s
paflL LThHiTH (8, X9,

Z S ®)
P F'y i
3+
F,y = Z Fa'y (9)
a=0

Mwmpi%%®§ﬁﬂﬁ®%%¢hﬁi?@7»?~&#6%iéhé%$@Fk
T — 2 % i % E LTZGA ORKE (Y- i) O F OHEM FR & OFXHEO EHE
T%éo7—5%@55@Pi5&tt0a%@@ﬁﬁ@%ﬁx%0~mm0%;%WT
0.01 A A TELEH D & & HIT A=0.9999 |[ZOWTHEHT L7-. [AEED ik TEIFERE. &R
B, BAE, MARBICOWTE Mohn’sp 23Rk, FHH OMIHEDOAEF S &bt TEHA
L7 (fiRE 2-5), AMEEFHMGOT —4# &y FTIXEREBER, ERE, MARBIZONWT
1L A=0 & X |Z Mohn’s p DHEHEN /NS 7o 72y, BIAREIZOWTITA=04 D L X
FELREIZ DWW TIE A=0.6 D & T ITZ1ZE 4 Mohn’s p DHEXHE M B /N 72 > T2, ARAEFEREAM
TIEH A O R L BAEREEOHERICREEN 5N 2 Lo b | BlAEEl g
JEIZXET D AEFEMER EV & B 2 B D, RFE Tl fa ol LR 5 Mohn’s p % B
THELEHIZ, TOMODIER L DRNOTBET D720, 425 HE OMIHEDAFHA e/
L7 2=048 i@ H L7,

(K 10) TRDONDLEEZ AW CTHIEEME EMARKEZITHAR L OBEAES W E
MM L 72 e RIEIE. A EFSEEE Tk 2005~2024 £, BlAEFREE Tl 2013~2024
FL Lz (R 2-3), F/MESH2BOREEEEITLL T O X 5 1ZEFE L7c (Hashimoto et
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al. 2018),
2
Inl,, — (b InN, +1In 1
_anzzzzz[ ky — (b o) qO]_%n< ) (10)
=& 20y V2moy

T Lyl Xy FITHBIT DR k OBHAME, NIX 0 A OWTTEREBH T, BlfE
WZOWTITE IR E, [ITFERDIRE - HEIEEE TH D, g o [ IBIEIRITRIT DERED
ERINEOOXICHETIHEE T A—F Th D, FEhpl - FEROGIREIT, Flp] - F
O EIRBEAAFERR - BRI OWRIEY IR TE wa, 2 T EDETRD T,

FIo. Lk & NoplZiZ, UTFOREFERATREINDERDH D Z & EHE LTz,

qua(k)y (11)

7272 U ARFHIClE bl 1 IZEE LTz, 2024 28 1 DHEMBI O F 1%, Z3LE 4 Fo, 2004 =
0.38. Fi1,2024 = 1.20, F2, 2024 =F34 2024= 1.11 EHETE S NTZ, E DD /XT A —H 1T q1=0.0008,
q2=0.0014, g3=0.0015, 4=0.0079, qs=0.0009, qs=0.0013, ¢7=0.0388, ,=0.7802, 6,=0.5992,
03=0.5161. 064=0.6725. 05=0.5433. 06=0.7145, 6,=0.2987 T ~>7-,

(5% 7 (2025) 4EGHEAHMICIS T 5 E T /L2 O FIE & 2B 5 oREES (BIRAE
i B AL EZEERS 20251 206> T ARBEORHMEIZ VN 72 VPA OFEFHAI 2 G MECRE
Zx 3 DIEEIEIC OV TRE LTz, 7R 7 vy b T, SRR MRS L e g
BETADKEPRE o7 (RN 2-1), V hr AT T TR ORR» S, T4
DB - BEFBITOND Z LD, MAREN FHEESNAHEABA LI (X
2-2), FOMDEFTLZWHERIT T4 7 (2025) 4~ T ¥ KEEERBEE L O£ 7L
WG R (FRA-SA2025-SC09-208) | (27~ L7z,

5| AR

Hashimoto, M., H. Okamura, M. Ichinokawa, K. Hiramatsu and T. Yamakawa (2018) Impacts of the
nonlinear relationship between abundance and its index in a tuned virtual population analysis.
Fish. Sci. 84, 335-347.

AR —Z (1999) VPA D AFT & 2%, /KEEEJRE BREREE S R, 20, 9-28.

Mohn, R. (1999) The retrospective problem in sequential population analysis: An investigation using
cod fishery and simulated data. ICES J. Mar. Sci., 56, 473-488.

Okamura, H., Y. Yamashita and M. Ichinokawa (2017) Ridge virtual population analysis to reduce
the instability of fishing mortalities in the terminal year. ICES J. Mar. Sci., 74, 2424-2436.
Pope, J.G. (1972) An investigation of the accuracy of virtual population using cohort analysis. Res.

Bull. inst. Comm. Northw. Atlant. Fish., 9, 65-74.
B PR = AL EE AT (2025) A0 7 (2025) AR EIEHEIC R 2 F T V2 IR &
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WS B O 5 AT AR 1. FRA-SA-2024-ABCWG02-03, /KFERFZE « 25 HAE, Ffik,

37pp.

M E— (1960) /KPFEAMD Population Dynamics & fS &R HL. HE/KAFER, 28, 1-200.
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I 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
0% 170 211 204 70 420 317 108 140 466 750 375 867
1% 57 56 68 84 135 200 194 144 210 244 287 233
2% 7 16 10 16 20 18 35 50 32 31 51 30
3l b 1 5 3 5 4 5 6 4 4 10 32 15

Gin 236 287 285 175 579 541 342 338 712 1,035 746 1,145

R (FhY)

I 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
0% 7 8 8 3 17 13 4 6 19 30 15 35
1% 6 6 7 8 13 20 19 14 21 24 29 23
2i% 2 4 2 4 5 4 8 12 7 7 12 7
3k LA 1 1 2 1 2 2 2 2 1 2 4 12 6

=t 15 19 18 17 37 39 34 33 48 65 68 70

FlpplERER (HHRE)

I 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
O 406 499 544 470 1,107 1,043 697 924 1353 1,699 1,118 27381
1% 120 114 139 172 230 344 386 339 452 458 447 385
2i% 20 28 25 31 38 35 53 83 93 110 88 47
3l b 4 8 6 9 8 9 9 6 12 36 56 23

2t 550 649 714 681 1384 1432 1,144 1351 1,910 2303 1,708 2,837

EnBIELRE,. %SPR, EEIS

I 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
07 0.77 0.78 065 021 0.67 049 022 022 058 0.84 056 0.63
1% 0.95 1.00  1.00 1.00 1.40 138 1.04 079 091 1.15 174 1.49
2i% 0.57 128 0.75 1.05 1.10 1.11 185 1.51 0.58 045 134 1.73
3Ll b 0.57 128 075 105 1.10 1.11 185 151 058 045 134 1.73

%SPR 12.71 9.95 1292 1842 932 11.16 1589 19.15 1580 11.13 8.55 8.56

e A 43% 47%  42%  36%  46%  44%  41%  36% 39% 43%  52%  46%

FElpplEFERE L AR (T ) BEXOHAEMRIFERPS (OB Y/ BlARE, E/ke)

G 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
0% 16.2 20.0 21.8 188 443 417 279 37.0 541 68.0 447 952
1% 12.0 114 139 172 23.0 344 386 339 452 458 447 385
2i% 45 6.4 5.8 7.1 8.8 7.9 121 19.0 214 254 202 109
3Ll b 1.7 3.1 2.3 3.4 3.2 3.6 3.3 2.2 45 13.6 21.4 8.7

B 34.4 409 438 46,5 793 877 819 921 1252 1527 131.0 1534

HfaE 12.2 153 151 19.1 235 288 348 382 485 619 640 388

RPS 33.3 327 361 246 47.0 363 20.0 242 279 274 175 613

* 2005 FELARTOF R B ER R EIZAFLD 0 7% 40 g, 1 mffl 100 g, 2 7% 230 g, 3 & lL
F 380 g LLCEHE L7, 2006~2024 1 ZIEY) O F-fnnl | A R E A Ve (i E 2 2-4) .,
1982~2000 2 DWW TILEBRDO LR E LD ZE2 M EETIREREEZF EL QDT
WAL IR SR EEZ BN TEOILIRIE B O GFHTE 3-1 IR Rl — L

U,
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iR 2-1. (fe¥)

Flmplia RS (HHR)

1 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
07k 558 556 672 489 320 335 398 847 249 274 387 257
1% 507 348 403 372 322 264 190 187 200 282 274 293
2k 35 47 53 56 44 21 71 45 47 43 40 29
3Ll 5 3 5 5 8 5 11 13 25 6 5 5

it 1,I0S 955 1,132 921 694 625 671 1,091 520 606 706 584

FlmplifEE (T )

e 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
07% 22 22 27 20 13 13 16 34 10 11 15 10
1% 51 35 40 37 32 26 19 19 20 28 27 29
27 8 11 12 13 10 5 16 10 11 10 9 7
3Ll kB 2 1 2 2 3 2 4 5 9 2 2 2

2 83 69 81 71 58 47 56 68 50 51 54 48

FpplE RS (HAR)

A 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
07k 1,669 1818 1,858 1,459 1335 1,117 1,100 1,693 1,087 1,065 1,249 1,009
17k 769 578 670 603 504 560 417 357 367 465 433 456
27% 52 72 80 93 76 55 134 105 71 68 62 49
3 Lh 8 5 7 8 13 14 22 30 37 10 8 8

it 2,498 2473 2614 2,163 1929 1,746 1,673 2,185 1,562 1,608 1,753 1,522

ElRITE LRI %SPR, IEEIS

A 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
(1753 0.56 050 062 056 037 049 063 1.03 035 040 051 040
1% 1.87 148 148 157 171 093 088 1.12 1.19 151 1.68 175
2i% 199 188 194 151 135 067 1.14 079 190 1.72 1.68 1.39
3k A b 199 18 194 151 135 067 1.14 079 190 1.72 1.68 1.39

%SPR 7.83 970 854 9.06 10.54 16.48 12.83 8.16 12.86 10.70 8.99 10.06

S 52%  46% 50% 50% 46% 39% 45% 49% 45%  48% 49%  48%

R g R L BAE (T ) B IOHAEERDHERPS (Ot i/ Blfam, B/ke)

(e 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
07k 66.8 727 743 584 534 447 440 67.7 435 426 500 404
1% 76.9 578 67.0 603 504 560 41.7 357 367 465 433 456
27% 121 165 183 213 17.6 127 308 241 163 155 144 11.2
3 Lh b 2.9 1.9 2.7 2.9 5.1 5.4 82 114 14.1 3.7 3.2 3.0

G 158.6 149.0 1623 1429 126.5 118.8 124.7 1389 110.6 1084 110.8 100.3

Bl 534 473 545 544 479 46.1 598 534 48.7 425 392 37.1

RPS 3113 384 341 268 279 242 184 31.7 223 251 319 272

* 2005 F-LLRTOFER AR BEIZAFED 0 5% 40 g, 1 %M 100 g, 2 il 230 g, 3 kbl
F380 g LU CREHAL 72, 2006~2024 I ZIAIEY Ol il E AR E A Uz (R & 2-4)
1982~2000 2DV TILEBRDO LR E LD ZE2 M EETITRERIEEZ R EL QWD
g RS EROFERELAET THELNLOMAEEOGFHIR 3-1 IIRU R KL
VY,
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iR 2-1. (fe¥)

Flmplia RS (HHR)

1 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
07k 218 313 429 110 109 248 84 164 98 66 122 166
1% 225 166 151 122 102 95 83 78 50 71 52 91
2k 32 50 45 24 30 21 23 34 36 19 17 26
3Ll 6 4 4 5 4 5 7 5 14 7 5 10

s 480 533 629 262 246 368 197 282 198 163 197 293

FlmplifEE (T )

e 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
07% 9 10 14 5 5 10 5 8 4 2 5 5
1% 23 18 15 11 13 11 10 9 5 7 5 8
27 7 9 9 6 7 5 5 8 8 5 4 6
3Ll kB 2 2 2 2 2 2 3 2 5 3 2 4

2 40 40 39 24 26 27 22 27 22 17 16 24

FpplE RS (HAR)

A 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
07k 825 836 953 479 462 709 450 426 396 316 492 444
17k 412 331 263 244 205 195 237 208 130 163 140 203
27% 48 75 72 41 53 44 45 79 65 40 44 45
3wk b 9 5 7 9 8 10 13 12 25 16 14 18

it 1,293 1,247 1,294 773 727 959 745 724 616 536 691 710

ElRITE LRI %SPR, IEEIS

A 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
(1753 041 066 08 035 036 060 027 069 038 031 038 0.65
1% 121 1.03 135 1.02 103 097 060 066 067 081 065 0.86
2i% 1.85 196 163 140 130 093 1.05 080 123 092 0.69 134
3k A b 185 196 163 140 130 093 1.05 080 123 092 0.69 134

%SPR 11.52 927 7.47 13.88 15.52 13.49 23.07 15.64 1840 19.08 21.07 11.55

S 45%  49%  53%  42%  42%  42% 33% 40% 42% 39% 33% 47%

R g R L BAE (T ) B IOHAEERDHERPS (Ot i/ Blfam, B/ke)

A 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
07k 341 277 310 206 213 287 243 207 153 106 185 13.6
1% 415 362 263 221 255 224 286 25.1 128 169 142 18.6
27% 9.9 140 14.0 9.5 11.6 9.7 104 178 153 100 105 10.8
3 Lh b 3.4 2.4 2.4 3.8 3.0 3.9 5.1 5.0 9.3 6.7 6.0 7.3

G 889 804 738 559 614 647 684 687 528 442 491 503

Bl 341 345 296 243 273 248 29.8 354 31.0 251 235 274

RPS 242 242 322 197 169 28.6 15.1 12.0 128 126 209 162
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4 2018 2019 2020 2021 2022 2023 2024
O 117 102 107 90 127 296 177
1, 55 63 40 42 44 71 109
25% 26 19 18 18 18 11 19
3L B 5 6 7 7 5 4 6

2t 203 191 172 156 194 383 311

FpEERE (FhY)

A 2018 2019 2020 2021 2022 2023 2024
O 4 3 4 3 4 11 7
i, 6 5 4 4 4 7 10
2, 6 5 5 4 4 2 4
3L B 2 3 3 3 2 2 2

2t 18 16 16 15 15 22 23

FlpplERER (HHR)

A 2018 2019 2020 2021 2022 2023 2024
077% 391 309 327 280 413 712 712
1% 140 145 108 115 100 152 201
2i% 52 42 39 34 37 27 36
3kl 10 14 14 14 10 11 11

it 593 511 488 443 561 901 960

DR sl %SPR, JASEEIS

A 2018 2019 2020 2021 2022 2023 2024
0% 049 055 055 053 050 076 038
1% 0.69 081 0.65 0.63 08 093 1.20
2i% 1.00 086 088 1.08 098 0.75 1.11
3kl b 1.00 0.8 0.88 1.08 098 0.75 1.11

%SPR 17.04 1450 17.72 16.92 14.57 11.01 12.20

T gEE A 40% 41%  39%  41%  40%  43%  40%

Tl ERE L BlAE (T h) BIOHAERIIERPS Oy dits, B/ke)

I 2018 2019 2020 2021 2022 2023 2024
07, 139 102 13.1 104 144 258 262
1% 151 126 115 119 9.5 140 183
25% 12.8 106 104 8.3 8.2 5.9 8.0
3L B 4.1 6.0 5.8 5.4 42 4.8 4.7

B 46.0 393 40.8 360 364 505 572

Bfas 245 228 219 196 172 17.7 218

RPS 159 135 149 143 240 402 326
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ﬁ‘fﬁf*& 1 2H 38 48 SH 6H 78 8A 98 104 118 124
13LLF 1 1i0 0 0 0 0 0 0 0 0 0
14 1 1 1 10 0 0 0 0 0 0 0
15 1 1 1 1 .y 0 0 0 0 0 0 0
16 1 1 1 1 1 .y 0 0 0 0 0 0
17 11 1 1 1 1 1.0 0 0 0 0
18 1 1 1 1 1 1 1 1 O _____ 0 0 0
9 1 1 1 1 1 1 1 1 10 0 0
20 24 1 1 1 1 1 1 1 1 1 1 1
21 2 24 I 1 1 1 1 1 1 1 1 1
22 2 2 2 I 1 1 1 1 1 1 1 1
23 2 2 2 2 2 2 1 1 1 1 1 1
24 2 2 2 2 2 2 201 11 1 1
25 2 2 2 2 2 2 2 2 2§ I I 1
26 2 2 2 2 2 2 2 2 2 2 2 2
27 3 30 2 2 2 2 2 2 2 2 2 2
28 3 3 31 2 2 2 2 2 2 2 2 2
29 3 3 3 3 312 2 2 2 2 2 2
30 3 3 3 3 3 3 3 3 3 3 3% 2
318k 3 3 3 3 3 3 3 3 3 3 3 3
MR 2-3. 2B — MEFTICHW o &R E
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
O W YR 00 2 I CPUE 013 023 026 130 119 051 026 083 059 023
@FFn Rk EXHICPUE 206 271 169 196 080 081 156 0.62 097 0.86
@fFBIE PR FXHECPUE 072 158 1.00 1.82 051 044 062 043 082 0.52
@A M B 920 840 7.00 2570 520 6.60 538 430 602 2.69
OO FO M 3 CPUE 035 057 051 048 073 035 033 070 037 0.10
® TR EEMMCPUE 1.04 071 084 073 073 227 050 084 075 0.96
DI PN 149  1.62
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
s Iy V7 B 50 2 & 8 CPUE 029 052 034 080 026 039 030 029 015 099
@F Pk EEHHECPUE 042 041 071 1.00 0.60 0.13 032 024 024 0.65
@1EEWE PRI EXCPUE 030 059 056 132 024 054 1.81 0.64 1.65 1.27
@ AR B 355 145 275 1.08 240 291  7.00 3.07 197 142
GOP B FD I 3£ CPUE 032 053 029 028 054 028 040 072 060 1.34
O TV E EH#ECPUE 0.17 057 026 0.65 058 009 165 115 128 0.74
DI e 142 136  1.10 094 121 066 0.60 062 044 0.52
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R 2-4. JIEYM OFEIGHIELIRE (g) & 2006~2024 D) fE
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
07k 414 332 326 430 462 405 541 487 387 336
17k 100.8 109.4 100.3 90.5 1244 1147 1205 121.1 98.4 103.6
255k 205.2 187.5 195.5 2283 217.6 219.0 232.6 226.4 235.0 247.6
3+i% 398.1 443.7 355.1 402.9 400.0 388.1 393.6 406.1 376.2 420.8
2016 2017 2018 2019 2020 2021 2022 2023 2024 FHfE
07k 37.5 30.6 35.6 329 400 372 349 362 368 386
17k 100.9 91.7 108.0 86.6 1069 103.5 95.0 92.6 91.0 103.2
255k 237.1 241.4 2447 2489 2652 243.3 2224 218.7 218.7 2282
3+i% 439.7 411.4 416.8 429.2 400.7 3958 431.1 451.8 438.9 4105
fiE# 2-5. L & Mohn’s p D—H
A EREH &RE  BAE ARKR  AEE Gt
0.148 0.014 -0.151 0.167  285545.838  285546.318
0.1 0.166 0.049 -0.092 0.188 0.642 1.137
0.2 0.178 0.070 -0.059 0.199 0.432 0.938
0.3 0.190 0.091 -0.029 0.208 0.298 0.815
0.4 0.203 0.113 0.004 0.217 0.191 0.728
0.41 0.205 0.115 0.008 0.218 0.181 0.727
0.48 0.215 0.133 0.034 0.225 0.114 0.722
0.5 0.218 0.138 0.042 0.227 0.096 0.722
0.6 0.237 0.171 0.091 0.239 0.003 0.741
0.7 0.262 0.215 0.159 0.253 -0.093 0.983
0.8 0.301 0.285 0.268 0.273 -0.203 1.330
0.9 0.374 0.424 0.488 0.308 -0.339 1.933
0.9999 5.729 7.194 8.897 4.613 -0.792 27.226

KETEY O S U B/VIAHEEMEIZIS 1T D Mohn’s p D/ IMEEZEDEED A Z/RT,
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HRENI EBREEBERLIZAKERSE

ST H 8 AR S ME PRI ICB T 2 e B E R 12X, BEEE
BRECYE(E  (SBtarget) (21X MSY K¥EIZEIT H8MAE (SBmsy : 52 T h o), [RAVEBLILUE
fil (SBlimit) 21X MSY @ 60%723 5 H i1 2 Bl & (SB0.6msy : 14 T o) | ZEifuk #E (SBban)
[ZIZ MSY @ 10%055 b %8s (SBO.Imsy: 1.5 T hy) NS Z ERBEENTY
% (ZZHEIED 2025, fHR#E 6-2),

HEEE HLEEZE & . SBmsy A MERF T 2 1f0EE (Fmsy) Z M Lo 7 1 > R &4
B 3-1 1R T, am— MEFTICE VST 2024 FEOHIfasE (SB2024 : 22 T FY) 1%
HARE LR A TRIZ 23, BRIVEFLEEE R L OO ER T RS, ARRREOE
AR, 1982 FFEBR ETOFETRMNMEHRELEHER L ERID . 2D 55 1991~2001 FiZ
DT TIEWTe I B RS B ER 2 el o 7o, ARBEOIEMEIEIX, 2012 42 & 2016 F-%
PRUNZ 42T O T SBmsy & HEFFT D& (Fmsy) % Elal>Tu%,

HRIRREIZ 35 T 2 Bl M g & AR S R L OB AR 32 1R T, B
AENRBRAEHLEEZUL FCII0RB I I AN LEEZ 5D TS, L, Bl
DT DIz >N TEEADOIERE L R dEmN AL ND,

5| X #k

LA - RILHRE - PR - HEPIEZ - ATIEZ - SREFKEE - W HEE - B IEm
(2025) N 7 - RE O BRILEE S 1T B9 2 WP SUIE B S5 B R FRA-SA2025-BRP02-
02.

[RASEEEBE BIEgPREEE

-
"

0.0 0.5 1.0
FASOLL (SB/SBmsy)

MR 3-1. EHHILEER AR - REELOBR MF 7 a v b)
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HEEM 4 RETERNECHE LFETA

(1) FRTROFE

BVRFEN CTHEE L 7= 2024 FEOEPREN D, 2R — MESTOFTEE A AT 2025~2075
EORRETPRFHAE T 72, ZORRTHITIIMAEDO R HESEZMEE BB Lz, FAEEBR
REHANWTEFIC TR S NIBAEPOMAZEZ TRIL, & O TRIEIRECER A0 26
VREEGZ DT ETIMABDOARMEIN:ZEBE LT, SHBOESL A0 b BWAEZA T L 72k
75 THMEIZ G 2 255 % 10,000 FITTV, 2405 OFHME L 90% THIKEZRkD 5 Z LI
K0, REEMEORELY R LT,

2025 AEDIMEEIZBUR O IEIE  (F2022-2024) Z{E L7z, BUROMEMEE T, & HIEYE
ERZRH LR & R DRIRRLAEY T A —F CEBIRES) O T T, SEEE
BT D 2022~2024 FEDOIEIEEITTHIET H%SPR 525 FAELE Lz, 2025 4RI Pl S
NDEPE EBIROWEELESRFEOREELZFE I LT, 2026 FFOET L, Tl
EEHHEICHED, FECTHSNBAEZD LICEB L, 2B, FRTHoES
BT ER 5 IR LT,

(2) Vs PRI 22

TR AR, AL R RICH A B2 MR - [ME T DR 2R L
T, BABICHIG LIZIFEE (F) 22802t Ths, HAMEEHHAIR L O ABC BT
DO OIAIRE Tid, HAEDNRRAEHEEEZZ FTE - 203Kk ERE T
EARAICIREE 2 BT 2 & & b RAENRAEHEEHERY IS 551213 Fmsy
LR E B Z# R U E A B ED IR E T2 L D &R LTV D, R 4-1 ICAREE
O TEPREYEES BT 2B E k) IR W BB REEREBA A R~T, =
ZTIEHBIE UCIHEARE B & 0.8 & LTt a o Lc, Zods, WFFEHERE O OB ETIL &
WRHI O ARNFESEMEEAZBET DL BIZ0SLUTETHZZENEE LYY 3N TWD (&
FIED> 2025),

(3) 2026 40 Tl

R A RIS ERE Sz 2026 FOEHfERIT B 2 0.8 & L7 HEITIF 21
Ty (90% PRIKMIE 1S F~30 F h>), B&E 1.0 & L2HEICiE25 T o (90% Tl
XL 18 T~36 T hv) Thove (flidE 6-4), 2026 FICTFHIS N HHMARERIT, WTh
OV IR LFHECHIRFAEHIMEMER L ERIY | EY 31 F hr A ER T,

(4) 2027 FLLAEOTFHI

2027 FELIFE S & O TR R TR O B 2 iR 1X] 4-2 58 KO R £ 4-1, 4-2 1R, ks
PHHANRICES EHLZ 10 R L7256, 2036 FOBMAEO THEIZB 2 08 & L
7HAIZIE 65 T hy (0% FPRIKMEIL 30 F~115 F h>) THY, BE 1.0 & LEHEAIC
1252 F b2 (0% FHIKMEIX 21 F~93 F o) THD (HEE 6-5), FHIML HIEE P
YR A BRI D RERIT B 28 0.9 LLF T 50%% ERl%, [RAEHEIEMEESRZ B 5 HERIT
B2 1.0LLFT50%% LEIS, BUROEELE (F2022-2024) Zifkfi L7286 D 2036 4FD B
AEOTHMEL 32 T h> (90% FHIKEIZ 9 T~65 T hy) Thy AIEZEFRILEHREZL
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LR 2 HERIT 14%, RFVEHILEER A LR HESRIT 86% TH 5,
5| B 3T Hk
A RIMLAAHE « JEHarHE - BB - R TIE . - BRHRCEE - WEFIRE - EifEEm

(2025) 0 7 FEEE O E BRILVEE S 1T B9 2 WP SeIE B 3R BB FRA-SA2025-BRP02-
02.

a) Mtih 2 IS LI25E

(FRiex) [RAEEEFEy) EREREEEX
Pl m e ——— 1o - = {Fmsy]= = =
E : I
= r——{0.8Fmsy }=—
= 1
S s |
H O :
o !
o !
|
0.0 4 I

T
0 20 40 60

HRE(ThY)

b) fithh & g RIC L2 SE

(FakeER] [RATEEEES) EEEEEEER

304 .
N I
A i |
H;ZO :
i 1
L I
# 101 |
|
|
01 I

0 20 40 60
HEE (Thy)

X 4-1. JfEEEHAIZE
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_ REEERIE | Cmemansms - - IR
g BEEmLEEs MsY i
—  RRORIEE IRREIEEER - - - U_MSY SRR
—_ VPA e %%5%”(;_%%
AR () mEE (Fh)

BR=E (Fh) HRIES (FhY)
250 ,
200
150 ~
100
50
0
BIEZIE (%)
50 201
40 1.5
30
1.0 1
20
0.5
104
0.0

0 1 I T T T 1 T 1 1 T T T 1 T
1980 1990 2000 2010 2020 2030 2040 1980 1990 2000 2010 2020 2030 2040

&

X 42, R FHAIRICHE > TREZ T 72856 R & BUIROIRMEE (F2022-
2024) THIEZ T -5 A OfBRTH (F)
REBIT LM, MENTIES I 2 b —2 3 RSO 90%03 8 E 405 T I . HsiE
580 ORKTHOBIRTH D, BABEOKORMHRIL B EEFHELEMEE, & SH
FRILRFUVE B SR . AR AR ER 2 7R3, TR B 4 o BRI T i K Fre
A PER MSY % JfEEIA O X O BAR T B EUIL R R A MR B iEEI S DK
¥ (Umsy) Z~d, TREEHHEAIZE CORBMREB I 0.8 ZH W\, 2025 FojfasE
BEITTHI SN LGP E S BUROREE (F2022-2024) (2 X W ARGE LT,
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MRE 41 FEROFAENS B  [RAVEHEILEER 2 LR 2R

a) HIREHEEERZ LR SR (%)

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 14 34 4 44 44 44 45 45 45 44
0.9 20 46 54 56 55 55 55 55 55 55
0.8 27 58 67 68 66 66 66 66 65 65
0.7 36 70 78 79 77 76 76 76 76 76
0.6 45 80 87 88 85 84 84 84 84 84
0.5 55 88 94 94 92 91 90 91 91 90
0.4 ‘ ‘ 66 94 97 97 96 95 95 95 95 95
0.3 75 97 99 99 99 98 98 98 98 98
0.2 83 99 100 100 100 99 99 99 99 99
0.1 90 100 100 100 100 100 100 100 100 100
0.0 94 100 100 100 100 100 100 100 100 100
BLR DI 3 7 10 11 12 13 13 14 14 14

b) [RAEPIEMEMZE L LRI DR (%)

5} 2025 2026 | 2027 | 2028 | 2029 | 2030 | 2031 2032 | 2033 2034 | 2035 | 2036
1.0 100 100 100 100 100 99 99 99 99 99
0.9 100 100 100 100 100 100 100 100 100 100
0.8 100 100 100 100 100 100 100 100 100 100
0.7 100 100 100 100 100 100 100 100 100 100
0.6 100 100 100 100 100 100 100 100 100 100
0.5 100 100 100 100 100 100 100 100 100 100
100 100
0.4 100 100 100 100 100 100 100 100 100 100
0.3 100 100 100 100 100 100 100 100 100 100
0.2 100 100 100 100 100 100 100 100 100 100
0.1 100 100 100 100 100 100 100 100 100 100
0.0 100 100 100 100 100 100 100 100 100 100
BLIR D& E 100 99 96 93 91 90 88 87 87 86

B & 0~1.0 TEELZLGEDOFRTRHOMEZRT, 2025 4O &I TBUR O+

(F2022-2024) /5 FHI S35 30.6 T h & L., 2026 4E0 S BRI 22\ & 2 Jf b
L7, HEED 7= DIUROEMEE (F2022-F2024, p=1.40 [ZF2Y) Tl &) 7258 O
REbHRLTZ,
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R 4-2. kO HBHE (T o)

i 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 41 48 51 51 52 52 52 52 52 52
0.9 43 52 57 57 57 58 58 58 58 58
0.8 46 58 63 64 64 64 65 65 65 65
0.7 49 64 71 71 71 71 72 73 73 73
0.6 52 70 79 79 79 79 81 82 81 81
0.5 55 78 89 89 87 88 90 92 92 91
0.4 > ! 59 86 100 100 97 98 101 104 103 103
0.3 63 96 113 112 108 109 114 118 118 116
0.2 67 106 128 128 122 122 129 134 135 133
0.1 71 118 146 146 138 138 145 154 156 154
0.0 76 131 167 169 159 157 165

BUROIRIEE 32 32 33 33 33 33 33 32 32 32

B & 0.0~1.0 TEELZLHEDFERTHORREEZ RT, 2025 4Ol IR O &
(F2022-2024) 75 Tl E 405 30.6 T b & L, 2026 4E0 & S BRBLHI 2RI X 5 JfE L
L7, WD IO HIROEIE (F2022-F2024, B=1.40 ([ZFHY) T LT =58 OfE

BEHRLTE,
R 4-3. kOB fERE (T o)
B 2025 | 2026 | 2027 | 2028 | 2020 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 252 305| 332| 343| 345| 347| 348| 349| 349| 348 348
0.9 33| 294| 327| 339| 342| 344| 345| 347| 347| 346| 346
0.8 213| 280| 31.8| 332| 334| 336| 338| 340| 341| 340| 340
0.7 192 263| 305| 320| 322| 324| 327| 329| 330| 329| 329
0.6 170 243| 287 303| 305| 306| 310| 313| 314| 314 313
0.5 146 217| 263 281| 281| 282| 286 201| 202| 202 291
0.4 OO 20| 187] 23| 251| 21| 250| 255| 260| 263| 262| 261
0.3 93| 151| 194 211 211| 209| 213| 220 223| 223| 221
0.2 64| 109| 144| 160| 159| 156| 160| 166| 170| 170| 169
0.1 33| 59| 8ol 91| 91| 89| 90| 95| 98| 99| o3
0.0 00| 00| 00| 00| oo ool 00| 00| oo oo| 00
BUR O ELE 317 326| 328| 329| 328| 328 327| 326| 325| 324 322

B & 0.0~1.0 TEHLIZGEORRRTHOMEELRT, 2025 FORERERITIVROREE
(F2022-2024) /5 FHI S35 30.6 T h & L, 2026 4E0 SIS BRI 22\ & 2 Jf b
L7=, D= DIBUROEMEE (F2022-F2024, p=1.40 [ZFA2Y) Tl &) 7258 Ok

BEHRLT,
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HWREHS FERFADAE

FFRF NI T 5 KR EICIIMEFE 5-1 OEE AWz, GIRRECCHRERO THIE,
BIREE B AR (2025) ICHDE | #EFY 7 b7 =7 R (version4.2.2) HFHE S
v — frasyr (22w FE S @05eacac) & HWTHENM L7z, fFRTHICEHITHMAE
X, BT 8 HICAR S e MEBEMEES BT 2 e S G B ICB W TR
ENTY v —RIFAERRE XS — v RV NMIEAEBBRO B EET VY L
i SN DBAEN RO (FE)INEZDY 2020, ZHIEH 2025),

FEREPHNC I T DR ECF 12, 507 (2025) 4R JAEE FREHIR XL OV ABC BED
T2 DFARFER OKFEE - ZLEFERE  2025) 1 1B 2 | REAFOEBBANCE S EHH
ENDHMEZE AW, RTINS T 2 RPRCREY) PR ESEOMEIZIE, Biko [MEE
FLMEE SR BT 2 WFSCRE B R R IS TR S N A UL R OHEE I W 2|
ZolEfEE V2 (ZHNED2025), ZHOITHEAEERBBRERUTL ., 57 (2025) FEO
BRI S METH VD, (BEYFEHIEREILZ OFEERIZEBIT 5 2006~2024 F D
HfETh 5,

EIRRE O THNZIE, a2 A — MEFropiEE (1) - 3) X)) 2H0ni,

Noi g = Ny, &Xp(=F, , —M) (1)
Ny, =Ny, &Xp(=F, , —M)+ N, jexp(=F; , — M) 2)
Coy = a,y{l - exp(—Fa‘y)}exp (— %) 3)
5| AXER

TTEP)IBET- - FZUNEF - WA 58 - THIBFIR (2020) 3O A FERR O T T VY %
7= B HE B HE 2. FRA-SA2020-BRPO1-08, KENFZE « #EHEME, i, 10pp.
IKEERFSE - ZUEHERE (2025) N 7 (2025) 4FEE MRS BRI L OV ABC BIED 72 Dk
AFEEF. FRA-SA2024-ABCWG02-01, 7KPERFTE - 25 A%, BRIk, 23pp.

EIREEAM B EEAL BT (2025) 0 7(2025) 4R FAERERIMROHERE < W ERL AL ENG G5 -
PRI I 2 b— 3 BT 580k 2 — b . FRA-SA-2024-ABCWGO02-04, 7K EERF
70 « BN, BRI, 14pp.

ZH A - ARIUAHE - PRI - HEPIEE - R TIEZ - SREFEE - W E - BfEEmH
(2025) 430 7 AR O HIEEE SR (BT 2 AR FEAR B e B FRA-SA2025-BRP02-
02.
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MR 5-1. PR TRIONRT A —H

) ERA

BTN S Fms F2022-2024 % 2
A hin N " Y . LN s RPN
(E 1) (1 2) (7 3) K e
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