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EBTHKMEO B A E 1187 Fho
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(JThv) (TR (JTR>) (%)
2019 422.4 163.7 72.6 1.26 17.2
2020 516.9 228.9 103.4 1.43 20.0
2021 526.6 2445 107.8 1.40 20.5
2022 4922 277.2 112.5 1.55 22.9
2023 426.4 279.1 135.4 2.05 31.8
2024 310.7 198.7 96.5 1.68 31.1
2025 267.8 139.0 66.3 1.30 24.8
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TERICIRED L EZ DN D, £-. MEITITSEBRISEDNA A S, IBRFEIMAREC
X, BRHIMC O 200 2 S LT, Bk x 72 5L B OBIERA BT 2208 (%A 2009, £
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EhRAE R O 2 X 3-2 1R Lz, EIREDRD TERVIKHE L 7e 572 2000 R
X0, 1 EANREOTRTHY , EDICLED D 2 KL EOBIGITE > 7203, BN
W9 Dok 2 RN R S D K 512720, 2016 FELARRIE 2 ik BL EoFEIE H & <
o TG (X 3-2, Mg 2-1),
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DI NAENES ) B TAE & b9~ DN 3 - 7223, 2009 4E LU & IR O H I L~ CTH
MLTWD (X3-3), ABOAENSE HEIL, 2000 FELIE T, WTHOELE~EF 4
DICEL R AN A SND (X 3-4), 72720, 2023 FE1T 1 AS A HEITEL o
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TS, BIFRGHEO 7 0 —X &2 &R 1127R Uiz, BURRBRAFZERERIC & 2 B IRGTE
A (WG 4) CTINE IR, BEYDOREMR, RE—KERG, (KR —4F
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EBAROMENT T — % K 0 | 1976 LR OF I HIEE R 2 KD, F2—=27 VPA (2K
— MIENT) Z21To7- (WRER2), F2—=1 ZHE8ITi%, 2005 LI O ALPE AR E
N REEIRAAIC K 5 0t KO kDR (L CPUE (catch per unit effort, HLAZ5F
TEHT= 0 OWER) | ALV REFEKZ GRS X D2 KR 0 mfdiffa,
WAL O PEII & A IV (K 4-1, X 42, fEEE4) ., InbTF a—=2 7 REICHE
AT 5 LD 2023 FOFHR] F 2RI RD -, FHEICHWZT =28l B L OER
BEOHEEM TR 31, BIUORREE 2-1 1TRLT,

(2) BIREFBIEMEOHERE

BRABOREL 22 EINEI, HAROmD TORno72 2000 AERHTHE T A M
ART 100 JKRIZ FEIDIKVKIETH > 7288, AT ITBAEOHINIC > THEIMLTE T
BY ., FRICHIRCURCOEMMAEE TH S (X 4-1, MK 4-1), —FH T, 1980 FFRUT L
ST ACOKIE~ B H#EHC BT 2 EEIF R OB, BAENSITETIIEVKEES TRIE L
72 2020 AELIRED B STV, 2024 O FEIIEIT 2010 FRRTEOKAEZ F TR L
776

IMABOFEEE & 70 2 BRI L 2 B ERREE ALK 42, #iE#K 2-2, BLOH R E 4-
2~43 R LT (GRAENSIIMEEE 4) . WO S 2010 4FLIRRIZ HLRHY E
EZRLTWD, 7235, REFBIARHESIT, BAH (12 A~24F 4 H) o F Sf@iapic
FSWTE D, 2000 LU IE S RE O @ O RSETE 2 KO L C 2001 AEDLRE O @h & 0 4k
MICEVVEZ RLTWD EEZBND, TD=H, 2000 FELIETE BEENET LTS
2001 FELARE Z B bLi 3 5 2 &Ik,

INHOEEMED 5 b, BATGMHATIAESC, AL AL R aEE A, b
KLERK R B TR 72 C A OFREIC X 2T, MAEDAEBTS~RESHICE TS
DT AR O ENARETZ T T 5, B 21X 2008 1%, IHETOY 7 AR
REEME DR OIRBEREN L > Teh WWEOMAEI L 2HEHIEE < o< ARG
FIMARETIZZ Do A IMARETIZERC L < 13 o 1 & HEE S vT-, )ORHT 2010 4F
X, IREIARRT D2 <0 EMARER HE L TE 0o Tz,

(3) EIRE & AEEOHER

EIREIL 1970 AARITHIIN L, 1980 AT 1 F5 kv BLED @ O /K HECTHER L 72743, 1990
FARIC A TR LT (K4-3, & 3-1, fidR 2-1), 1994 412100 5 b2 % FEIY (1999
FFETT0 5~90 i M RRETHR Lz, 0% I HICHED L, 2002 LA 2009 % T
10 77 b BT OIRVKHETHER L=, L2>L 2010 4ELARE, HLlei BAF A2 A DMee N 7= 2
LRI MNMET L2 2 LI K 0 EREITIN L, 2014 421X 100 5 b > % kRl- 72,
D% b BAFRIMADEN - Z LI KD EJREIT S HITHM L T, 2020 4£1% 500 75 k%
EFEo7, L LZEOH, MABSBERIZS U EFIZDT NS L, 2023 4FO & &
1% 4264 5 b EHEE S NTZ, BUARIX 2002 AELIE 10 5 b & FEIDKHETHER LT
723, 2011 AEDAREEEAN L, 2020 4E121E 200 77 b > % Rl 572, & ORKITFESLMITHEM L,
2023 FOBIFAEIT 279.1 T b EHEE SN (X143, 3 3-1. M2« 2-1),

RIS 1X, BHEOHER & %HE LT 1990 4805 2000 FARAEDIZ0MT T 40~50%1



YATOREFREE-9-
FRA-SA2024-SC09-01

FTERL D, BREOWDIZORNB o7z (K4-3, £3-1), ZDHIE, 2007 12 58% &
BE ST EFRIFIFMETEER & 720 | 2010 FFARIT IRV K EETHERE L Tz, Ll
AR, AMEIARC X 21BN L. 2019 AELARE, IEEEIS I IE RIS H 5, IREMREL F
E. TARTOERICBWTEEBNRKE S, HEEHED IR LN HRFEELL Tz (X 4-
4), 2010 FEARIE, 0B L1 A D F LAY MIlE TLE LTV 228, 2021 4ELAE
LT\,

IMANE & FAERIER (RPS) OHEB X 4-5, 2 3-1 (277 L7z, RPS 1, 1976~1981 4
IZBWT, 1979 FE&2RE . 36.0~65.6 B/kg L@, MARL & HICHABNREA LT,
1982~1987 4% 20 JB/kg Hii# THERE L. mWBIAEIZ K » TRAKEDMAR Wz, L
— A7 NEZD 1988~1991 41X 0.9~1.7 JB/kg & fed TR, TIAEKERKE KT
L CHARENAMIZIED Lz, 1992 4ELIKE 2000 AECRETH: £ TiE, 1999 4E1C 5.4 JB/kg &A%
<\ 1996 4RI 60.7 B/kg & Do ToAtlE 12~24 B /kg OFIPH THER L 7=, 2000 7% LU
FeiX, 30 RB/kg & E[A15D RPS OEVEOBEE R FE < 78> T\ 5, 7272 L, 2021 4-LAKE RPS
IEBMERIZ S V. 2023 42D RPS 13 12.6 JE/kg ThH - 72,

2R — MENTIZEIT 2 HIRFECLRE M OEEMNT & LT, M Z ARGl CRET 5 0.4 2
503 & 05 ICFNEFNELSEHED 2023 FOGHE, HARLHE L (X 4-6),
MAZRELS (ha<) BRET D LERRE, BARITIRE (ha) HESNTZ, M 0.3
BEO 05 0&E, EFREIIM D 04 OLAED 79%F LT 120%, Bl 80%F LW
115% & 72 o 7=,

¥, WA (2020~2023 ) OB & OXFEHEEEOLE A fHEER 6 12F
L Th b,

(4) MMARM7-v R (YPR), MAEY7-#HMAE (SPR) BLOBUROMEET
BINKROPEA EE L CREE L T 5720, IMAREH -0 #AE (SPR) 2 MY,
ZDOWHEIEN NS TG L DO EIT T2, K 4712, 2 LITRERED S T2 L RUE
L7238 D SPR T 2N & - 72335 D SPR OEIS (%SPR) OHER %77, %SPR
TR EDMRWZ ERERE L 725, 1980 AR D 5 1990 418, 2000 FARAAEDITHNT T
X, %SPR (FME T L., BREOWAD L & HICREEN EFT L0V BRERD S
&9 72BN A S AT, 2000 AT HA 2 %SPR XN L, 2010 AT ERER A E VO K YE CHE
Bl L2aL, 2019 4FELIRE, %SPR ITBAMEIZH Y | 2023 H-D%SPR X 21.2% & 72 -
7o BURROMIEE & U CHEUT 3 £ (2021~2023 4£) DO FEHH%SPR ZH T 5 &
26.8% & 72 o7z, 2019 HELLREOIEEE O BNMERIT X, SN L TV 250 EIC X 5

BERRBEL WL LEEZLND,

BUR O T % YPR & %SPR ORAfR A 4-8 ITR”T, ZD & & F OERE L LT
AT 2 43 A ICBME S AL TE BRI 2B T A PR B R ) IR W TR FREA:
PER MSY ZHEBLT 2 BlAELHRFT 5 F (Fmsy) OHEEIZHWE (HfiiEs 2020a)
RNz, 72 R REA AR E S X OREAEIA 2OV TS Fmsy B HFRFOME 2 H L7z,
Fmsy |3%SPR (ZHF 35 & 40.0%ICHHY T 5, BUROEEE (F2021-2023) 1%, F30%SPR
HBLOF0.1, Fmsy % LA 5,
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(5) TIAPERIfR
Bl (E&) AR (B OFR (BAERR) #K 4-9 1277, AR,
FAER G — L DO HERFIFE O KR~ RE R O IE DR (LY — A7 ) ERBILT
RELSEREERT S ENMBILTVWSD (Kawasaki 1992, Klyashtorin 1998, Chavez et al.
2003), MHEBRIE /R E OB IX, BRENA IR/ S22 L (Tanaka 2003, Yatsu
aaamimeMamzmm BAERRLEML TV D AREERE X bND, £2T
ik TEPREVEESE (TR 2 AF5EREEI SR ISR W T, ARBEOHAERRIT, MAE
mﬁ’%d% EEF%%ﬂL%MA%(w%~mw¢>k%MA%(mm~mm$)@
TR ORRBBIZT DAL D RE SV, AEIRIT, 2014 LR, BAFRINAD KV TR
D, EAAHN _%ﬁboo&)éTﬁb%ﬁwﬁéb\ BAETITERZ, Eomm AR N
ToBER £ COEINGOIERN A SN, AT, BFEOHMmEN /NS W CIBLEREED
ME»D R TH, BEOEMAI L TR D808 % 0, BEORREICEB W T, EO&EMN
)\ﬂ;ﬁk RIHALDOIMADBE T DT, DRV ARHEETH D, 20D, Lo HMEHRELHEE
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2 R 7R & T o o A DI E R AR LT\ 5, Bl E D B PR E(E
Z FES g, BIFRE NS,
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(a) fitihzBEEIC LI2HE

] EEEEEEE
I

(ZaKkE) (REEEEEE
e

-
o
1

0.85Fmsy

SEEE DL (F/Fmsy)
o
o

0.0

(b) fitwhz BRI LS E

X1 [BekE)  [BREEDEE) PE%EE&E@P’
|

5-2. S F ) AR L7 A FA R (2026 4E L)
THEAREL B IC1T 0.85 BNHWSHN D, FFE & (i, TN ERMHRA Fmsy, K AREHR
2% 0.85Fmsy. BAHRNAME S T U AR U 7= 8 S BUR R, RGO Bk e, B —
SRLEHR DN PRV BRECVE( . FRAERR S AR PR VEE 2 /R LT D, a) ikl & g+
W LESa. b)) IS A mEE TR LIEGAE TH S, b) ([T TIE, FERREEIZE
DR 7 R & T o TR A DO E R AR LTV D,
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IMAREEUE) HE=E (k)
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B 5-3. ST AICAI Ui E B RN E > TIREZ KT 72358 (REY) & BLIR
DOUSEE (F2021-2023) T A HilT 756 O R TR (F)
KFERITEME, MEENTIZ I 2 b —2 3 URER D 90%23E £ 5 FRIK R, AIfRIT
5389 OREETFROFIRTH S, BAEDKOEMERIT B ARG, & — 58
VX FR IS BRI VEE , JRAAIEROKYEZ R, T R O IX] 0 SRR T B KRR A E &
MSY % . (515 O X 0 AT B AR B L YEAE & HERF 9 2 IREE] S O K HE (Umsy)
TR, RRFEDORIE S TV A CITEELRE B 1T 2025 421F 1.30, 2026 F-LAFEIT 0.85
DRAWDILD, 2024 FEOWERIT TR S D &R & BUIROEETE (F2021-2023) (2
FOARE LT,
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#* 31 ASEE L oA — MMEATRE R

WER (071> cmm | s | e | R |
SIZY - | = e [ #w VR o~ £ 4 I

TR a0 SRR Gy | Gy | ds) | | (e
1975 43.0 43.0( 40.0 3.0

1976 75.6 75.6 67.7 7.9 386.2 85.2 559 | 19.6 65.6
1977 9.1 9.1 93.4 5.6 555.3 177.4 923| 17.8 52.0
1978 | 114.9 114.9 97.5 17.4 744.0 262.0 9421 155 36.0
1979 | 108.9 108.9 93.3 15.6 864.7 421.9 419 126 9.9
1980 | 1445 1445 | 128.6 15.9 1,336.6 561.3 2930| 10.8 52.2
1981 | 229.6 229.6 | 212.9 16.7 1,541.5 532.5 1978 | 149 37.1
1982 | 241.9 2419| 215.8 26.1 1,583.0 815.8 1562 | 153 19.2
1983 | 2725 272.5( 253.9 18.6 1,515.1 914.0 1802 | 18.0 19.7
1984 | 287.0 287.0( 258.9 28.1 1,441.9 836.8 2128 | 19.9 25.4
1985 | 264.4 264.4 (| 239.7 24.7 1,739.2 807.9 2479 15.2 30.7
1986 | 268.5 268.5( 247.1 214 1,888.1 1,049.9 2600| 14.2 24.8
1987 | 291.6 291.6 | 269.6 22.0 1,954.2 1,132.2 1565| 14.9 13.8
1988 | 283.8 283.8 | 259.3 24.4 1,777.4 1,335.5 228 | 16.0 17
1989 | 2524 252.4 | 228.0 24.3 1,250.7 1,175.4 194 20.2 17
1990 | 216.2 216.2 | 191.6 24.6 798.1 760.9 69| 27.1 0.9
1991 | 1724 172.4 | 154.4 18.0 454.6 444.0 53| 37.9 1.2
1992 | 124.0 124.0 | 108.9 15.2 246.5 181.9 273 | 50.3 15.0
1993 79.1 79.1 67.5 11.6 146.7 56.9 121 539 21.3
1994 42.5 42.5 35.7 6.8 87.9 48.7 119| 483 24.4
1995 33.2 33.2 21.7 55 75.6 31.0 73| 439 23.6
1996 18.1 18.1 15.0 31 80.5 22.1 134 225 60.7
1997 255 255 22.8 2.7 91.6 36.0 78| 27.9 21.6
1998 14.2 14.2 12.4 1.8 72.7 42.9 741 195 17.2
1999 30.8 30.8 28.1 2.7 70.1 47.3 26| 439 5.4
2000 13.9 13.9 12.2 1.7 411 23.1 48| 338 21.0
2001 17.7 17.7 16.2 15 30.5 19.9 25 57.9 124
2002 4.9 4.9 4.3 0.6 15.7 8.7 12 311 14.1
2003 51 51 4.6 0.5 12.1 7.5 11| 420 15.0
2004 4.8 4.8 4.1 0.7 10.9 6.3 9 441 14.3
2005 2.5 25 1.6 0.9 8.7 3.5 19( 287 55.4
2006 4.9 4.9 4.0 1.0 131 6.2 12| 375 20.1
2007 6.5 6.5 4.2 2.3 11.2 5.6 14| 579 25.4
2008 2.7 2.7 1.8 0.9 9.9 2.8 24| 273 87.4
2009 4.9 4.9 4.6 0.3 12.8 5.8 13| 384 22.2
2010 6.5 6.5 6.2 0.3 30.7 75 68| 21.1 90.9
2011 13.2 13.2 12.2 1.0 44.3 14.9 57 29.7 38.4
2012 10.2 10.2 9.2 0.9 49.2 23.2 65| 20.6 28.1
2013 13.0 13.0 12.4 0.6 59.3 32.1 73| 21.8 22.8
2014 18.6 0.0 18.6 17.2 14 101.0 40.6 202 | 184 49.8
2015 27.1 0.0 27.0 17.5 9.5 128.2 63.6 2221 211 34.9
2016 32.7 0.7 32.0 28.1 3.9 168.6 77.2 241 194 31.2
2017 47.0 17 1.0 44.4 421 2.3 223.2 107.5 450 211 41.8
2018 54.3 6.3 2.6 45.3 43.2 2.2 333.0 114.3 804 | 16.3 70.4
2019 72.6 13.3 4.6 54.7 52.0 2.6 422.4 163.7 665| 17.2 40.6
2020 | 103.4 315 9.3 62.6 55.4 7.1 516.9 228.9 978 | 20.0 42.7
2021 | 107.8 25.6 23.7 58.5 54.2 4.3 526.6 2445 752 | 205 30.8
2022 | 1125 28.8 26.7 57.0 55.1 2.0 492.2 277.2 606 | 22.9 21.9
2023 | 1354 54.4 23.3 57.7 56.0 1.7 426.4 279.1 351| 318 12.6
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F£5-1. FRROBHED AEEHEEE (a) - IRAVEHIEERE (b) 2 LB 5HR

(a) AEEEIEEEZ LR SR (%)

B 2024| 2025 2026| 2027 2028| 2029 2030 2031 2032 2033 2034| 2035
1.0 100 100 100 100 100 100 100 99 98 97
0.9 100 100 100 100 100 100 100 100 99 99

0.85 100 100 100 100 100 100 100 100 100 99
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

BUR D £ 100 99 99 99 98 92 80 74 71 72

(b) FREOVEHILAEEZ A5 fE (%)

B 2024| 2025 2026| 2027 2028| 2029 2030 2031 2032 2033 2034| 2035
1.0 100 100 100 100 100 100 100 100 100 100
0.9 100 100 100 100 100 100 100 100 100 100

0.85 100 100 100 100 100 100 100 100 100 100
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 DA+ 100 100 100 100 100 100 100 100 100 100

2025 4RI B & 1.30 & L., 2026 LAFRIZ B & 0.0~1.0 TEE L2 DR T RIOR £ 2R
T, 2024 FEDMIE R THR OEEE (F2021-2023) 726 FHISN D 96.5 75 b & L, 2025
FNDIEE Y AL HiEL Lz, RO DBUROEEE (F2021-F2023, B = 1.68
\ZARY) CHEA R A OME LR LT,
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52, Fpkoifag (@) BIWAER (b) OFAHEOHR

(a) BlAAEOVIE O h)

B 2024| 2025 2026 2027| 2028| 2029 2030| 2031| 2032 2033| 2034| 2035
1.0 207.4 | 230.3 | 248.1 | 2585 | 259.5 | 241.9 | 228.9 | 222.6 | 219.7 | 216.8
0.9 207.4 | 236.3 | 259.8 | 273.7 | 276.6 | 259.3 | 245.9 | 239.1 | 235.7 | 232.6
0.85 207.4 | 239.3 | 265.9 | 281.8 | 285.8 | 268.7 | 255.1 | 248.1 | 244.5 | 241.2
0.8 207.4 | 2425 | 272.1 | 290.2 | 295.4 | 278.6 | 264.9 | 257.6 | 253.8 | 250.4
0.7 207.4 | 248.9 | 285.2 | 307.9 | 316.0 [ 300.1 | 286.3 | 278.6 | 274.2 | 270.5
0.6 207.4 | 255.5 | 299.0 | 327.1 | 338.6 | 324.1 | 310.5 | 302.4 | 297.6 | 293.5
0.5 198.7 | 139.0 | 207.4 | 262.3 | 313.6 | 347.9 | 363.6 | 351.0 | 338.1 | 329.7 | 324.5 | 320.0
0.4 207.4 | 269.4 | 329.1 | 370.4 | 391.2 | 381.3 | 369.5 | 361.3 | 355.7 | 350.9
0.3 207.4 | 276.6 | 345.6 | 394.8 | 421.8 | 415.6 | 405.6 | 397.9 | 392.3 | 387.3
0.2 207.4 | 284.1 | 363.0 | 421.3 | 455.9 | 454.5 | 447.3 | 440.9 | 435.5 | 430.5
0.1 207.4 | 291.9 | 381.5 | 450.2 | 493.8 | 498.9 | 495.8 | 491.5 | 487.1 | 482.5
0.0 207.4 | 299.9 | 401.2 | 481.7 | 536.2

BUR O = 196.3 | 191.2 | 190.4 | 190.8 | 187.7 | 170.9 | 161.9 | 157.9 | 156.6 | 154.6

(b) RO FE (5 k)

B 2024| 2025 2026| 2027 2028| 2029 2030 2031 2032 2033 2034| 2035
1.0 66.3 70.2 76.5 81.6 83.1 81.9 79.0 74.9 73.0 70.9 68.8
0.9 66.3 64.2 71.6 7.7 80.1 79.6 77.2 73.3 71.3 69.3 67.2
0.85 66.3 61.1 69.0 75.4 78.3 78.2 76.0 72.2 70.3 68.3 66.3
0.8 66.3 58.0 66.2 73.1 76.4 76.6 74.7 71.0 69.1 67.2 65.2
0.7 66.3 51.5 60.3 67.8 71.9 72.7 71.3 68.1 66.3 64.5 62.6
0.6 66.3 44.9 53.8 61.6 66.4 67.9 67.1 64.3 62.6 60.9 59.2
0.5 96.5| 66.3 38.0 46.7 54.6 59.7 61.8 61.5 59.2 57.8 56.3 54.8
0.4 66.3 30.9 39.0 46.4 51.7 54.1 54.4 52.7 51.5 50.2 49.0
0.3 66.3 23.6 305 37.1 42.1 44.6 45.3 44.2 43.4 42.4 41.4
0.2 66.3 16.0 21.2 26.4 30.5 32.8 33.7 33.2 32.7 32.0 31.3
0.1 66.3 8.1 111 14.1 16.6 18.1 18.9 18.8 18.6 18.3 18.0
0.0 66.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BLIR DA+ 74.9 96.8 93.5 93.3 90.8 87.8 82.2 78.9 77.3 74.9 72.9

2025 4RI B & 1.30 & L., 2026 LAFRIZ B & 0.0~1.0 TEE L2 DR T RIOR £ 2R
T, 2024 FEDMIE R THR OEEE (F2021-2023) 726 FHISN D 96.5 75 b & L, 2025
FNDEES Y AL HiEL Lz, RO DBUROIEEE (F2021-F2023, B = 1.68
\ZARY) CTHREZ G -G E O/ ER LR LT,
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TR IHY 2Rk T JJ

DIRFEDNNy 7 T— RS T Y 7

TSRS P I 1o s < g e 1
OREE FRA RN FRS BRL YE (| AR K U
TEAREL B I L 0

20254 D ABC
20254F O Bl fa B T HME D B S FE
HBICHE I S 5 A R




YATOREFREE- 33 -
FRA-SA2024-SC09-01

WREH2 HERE

(1) FippfE R OHEE

FERRBIREREUILL T O X D ICHEE Lie, AE ~E IR IR A EEE NS 31T 5 HEEHICE
T AERERET — & 2B A - AR @%@ﬁL%#L E IR - AERNCERET LIRS
ET—ZINHROIEE - (KREBMREZ AT, ERB] - AR - R aE e s — T2
B EFIEIE LTz, REWHET —Z BRI LIZER - A - EERIC VLR, HYFD
HTESL S LWF—& (i e, B, BRARLY) 22B L, —F T, FEhE
TEAG F 2 W R DAL & B En IR DAV O 2 MBI 431 T 4 RIS SRR L T Age-Length-Key
ZAERL L. FElTROTERA - AR - i#ERNIAR R T — # I8 C CERmpITRE R E
K7z, AR E RS R K U7Vt « 4 IS OW T, EFEO Al 2 78Tz,
7T AN K D IREY) O FEL SRR R IT, FRAE LN TV R WTZH AT
b DN, B - B LA UV v ORIFEREELZZR L, BRI Ef@o 7
~12 A0 L& LW ERUE LTz, PEAMNC X DIfEmIZ OV TIE, 2020~2022 4
DIREMEE L OEE —KRERBMR DT — X B NPFC IRt S TRBY . ZoF—% &2
L7ce T—Z D70 2017~2019 4E35 L TN 2023 4EI2 8BV T, 2020~2022 4EDOAFERFELAL D
) h FE Tz, fEHRDE B TU 720 Age-Length-Key ICOWTCIZHALR L O ZMAH L
oo WEIREY OT — 2T PR L O TH Y REEMETREVL OO, B TiE 10cm
IR NE WS RN b o7z, 7ok, PEOEMT — 2 ORMEEFFTEZIZICH LT 5
NPFC 2 E[EE L ONPFC FHEROWH LV EBLTREY, ZZICHEEET D,

(2) BIRFHHEAGIE

Fa—=27 VPA (=h— M#EHT) 12X 0 FhiliegEfai, ERER, EREEZHE
L7c GRERITMER 2-1 1TR-T), AEEEEREOFEHMEND 1 HEZEAE L, 0~4 %,
BILOS U EEF EOREE 7 V—T (5+i%, 77 A7 )V—7) OFEEERKR TIT-> 72,
PEIFENIKZE~BFRICEH DD, y-1 FRFE~y FRFIZEINT o8 AT y FOBlMa L Lz,
FHRIZIE Pope (1972) ORI ZE Wz, Hmilis 7 LV — 7 OFHRIZHOW TR (1999)
DFEE RV, BRFETHRE M) (&, B (1960) O L7 M=2.5/F A & FHan 7%
N5 04 & LT,

FlpERER T (1) RS X v EE L,

M
Ngy = a+1,y+1exP(M) + Cyyexp (?) (1)

ZIZT, Nay BED Coy 1F, y FFITBIT 5 a AT N ENEREK. AR, =72
L. T (Y H, 22 TIE2023 ) BI A7V —7 (R T p. 2 2 Tl 5+%) .
B W 1fe (p-1. ZZTCit4i) o&FREHKITZNEN 2~4) RNick o7,

Care (3)

N2 (2)
1-— exp(—Fa_Y)

Na,Y =
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N Coy (M) +C (M) (3)
B e — , +1€XDp , exp\—=
by Cp,y + Cp—l,y b,y by 2
Cp_q M
Np_1y = #N, +1exp(M) + Cp_y yexp <—> (4)
p—-1y Cp,y + Cp—l,y b,y p—Ly 2

LR F ORI EIT, Bk KO &R 7 v —7 LM (5) Rick o7,

Coy M
Fpy =—1In {1 - Ney exp (?)} (5)

Il 7V —7D F X, 2 TOETERESE-1 O FIZZELWE L7z CER 1999, (6)
=),

Fpy = Fp_1y (6)

RIEFED 0~4 D F (F—IFIIWF) 2F 2 —=U 728> THERIITKRO =, KREE
DOFEBRINFE OFLEN PR E | HIFEOFMBIRINENZEL TND | EWVHRED T
TOX—IF )V F OFRE TITIEMRFMMAZITO 2N TE RN & CER 2009) E0fs
RSN TEY, BIREPNLZELTWNDLEWIMRELBNT . 2023 0D 0~4 5D F OfE
EENENWERICHEE L TWD, FTa—=U ZICHWEREE E XS T 2 #EEMIZLL T O
4oL L7z (i 2-2), B LG 2 WML, MEEASRAD B 7z 2005 42
DIk E Uiz,
O 2005~2023 ALV REFEIL WA ERHEO B F e —r 0 ARl
CPUE - 0 ik & B3

©@ 2005~2023 FOALPE A EEFEI ERAEERERFEEO RE e — 1 AL
CPUE - 1 ik &R

@ 2005~2023 FO ALV R EIFEKTZ LG PR AE ORI 0 A B & - 0 7%
R R

@ 2005~2023 FFOFIFLLIHEE. MEX T - 1) (T3 HPEIRE - Blfaa

2 —FNVF OHEEMEZENNIESH7=0IZ, U v VPA (Okamuraetal. 2017) % =278
— MEFTICEH L7, Zhud, (7)) XTRIND LD IEEEAFICFT AT s HE A
TR ER/METHZETH—I T A FEZRODIFETHY, XF LT ORXIFILE
AT T 4 7R T A (Mohn’s p, Mohn 1999) Z /NI 5L okdbND, ~FLT
S TEIX, BHEOERDF & BT 34 (2020~2022 4E) DL OEER]F & D7D M
ELTWa,
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2
4 4 2022
1
<1—mzzy[lnok,y)—ln(qu:f;)f+AZ<FQ,2023—§ > F> g
k=1 a=1

y=2020

MIY vy PEURICBIT LT AT ODREZEZRKL, 0000 1 OFOfEEZ & 5, Ty 1345
EkOyFEOEEZNENET, qlIEE K ORFIERTHY . Xy lZam— MEF S
HEIND y FICBITHEE kK OxIR A&, 1 SAaERER, BlAE) OfETHY,
b (FFEEEME & VPA OHEEMEOBIRICI T 2 IR Z R TR TH D, q B LTV be 1,
ZTNENLLTD (8) X THEE LT,

1 I
Qi = exp {n—kzyln (%)} (8a)

y

_ Cov[In(Iy),In(X;)]

= T InG)] (80)

T Fa—=r IR LERE K OFKTHY . V & Cov TN ottt
HEEFRT, L BT O 0 AL CPUE (k=1) BXO 1 AR CPUE (k=
2). MERHEO IR 0 mAaTFE (k=3) ICOVWTIE, EREEEZREL (b # 1),
PEINE (k=4) IZOW Tk, Bl EE BB IZAIBRE R L2, =1 IZHEE LT,
FREMOERAET 0y MZOW TR 2-1 12, BHEIEM & FRIEOBRIZ OV Tis
X 22 1R LTe, ZENENICEWTCIHEO & D AMERNIT R S v &l L, FEEEE
ETHMEDE b R &Il S duiz,

UV haAXTT 4 TNAT A (Mohn’sp) 1%, FHrOEPRFEMN DO HEAEF Y £TD (2023
) ETCOTNT—=RIIHT LEFEOHEME . BT — 2% 1 B0tk L LIzha DRk
FE(Y-i 5F) OREEME & ORMAMEDO T CH D, T—F ZWOEFITSFEL L, VoY
NFILT o DEH» AL, Okamuraetal. (2017) (Z2fifvy, BFEEOL ba AT 5 ¢ TN
AT ANFMNE TR DB LIz, Ve AT T 0 TR T ARENE 72D 0 % 0.01 4
HCHRBUTFER, L=045 L7ro7z,

SEMOLV ha AT T 0 TRHTICL Y . T —F OB - BHATONDZ L TF O
KRBV EHEEMICE U528 b2 M8 Lie (M 2-3), FHEEEO L hr AT T 0 7R
AT A EERR N S < R & S AT

WESNT-ERE, BfE WMABEORHEIEMNE ) o XTF7 AN I T— AT v
FICX VR L (WX 2-4), Fa—=2 7RO @E L FREOKRZEEZ ) 7 ) v
7952 LT, B EREREEAER L, T afioT VPA 20K LEHHE L7z, &
1% 5,000 [AIfR 0 R U ASHE X 23R 6D 72,2023 £ D ZF N FH OHEEE D 90%(3 #E X 1%,
IMAE (BER) (2263, 659.6], Ei&E (75 ~v) [352.4, 672.6], #ifag (5 ) [218.3,
469.1], Fo [0.19, 0.69]. Fy [0.17. 0.73]. F» [0.34, 1.17]. Fs [0.15, 0.89]. F4 [0.22,
1.21] Tholz,
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(3) FERTHIAE

BoN-EREL S & CREEHEBRIRICES BRI E2ITo 72, [k TFRIICE T 2
BRERE NI R R 2-3 DA Ao, BIRBECTHRE RO T, ABCWG (2024) 1258
DE, WEFY 7 U =7 R (version4.4.0) HFEHHE N> 7 — frasyr  (version2.4.0.0) % ]
WM L72, 2024 ELUEDIIABED TN OWTIE, S 2 483 A B Sz &8
FEVEE S Z BT DT BA a8 ICB W TIRE SNl HE AR (1988~2018 4F) DA >
r— e 27 4 v 7 BIBHER (a=0.026, b=764,050, SD=0.705) 2SN\ TW5D (HlE
2> 2020a), 7272 L 2014 LIRS, s@EIMAM OFAERBMR O PRl SN S FEME L &
MAERRGEL TWD (K49, 5% b (D & HEINITIE) BERIMADNKET 2
LR AICHEESND D, ZOMARED B ER Z TR AN TR E21T o 72,
BARHNZIIIMAEO RFEFEMEE LT, 2024 4FLIBEOIMA &% | BLAIE & FEERR O
DT UHELNRYY T I Lo THZ, ZOITE 5,000 R0 R LTS 72, BT
DOIMABOBE &2 MRS DH 720, %A ICHRERY > TEREO Y YTV v 7 &qT
INy I T —=RUB TV TERA L, Ny 7 T—=RUHB 7Y T TFO LS 7
FIETITH., BEIILOMAREDEADEENR 2 IEMEND L) RIREL 2> TV
(2 X 2-5~2-6) ,

PR THIO 1~5 1 - B O5HT 5 F4r (2019~2023 ) OFRAEO BN EE
HFLIZVH T T EITD
FERTHIO 6~10 £ H : BH 5 Sy (2019~2023 4F) DFEE, £, S HIBEICH
S72 5 HSr (2014~2018 4E) DEED ELENE T U F LMIEIR L, BN D 545
DEFEE, BEEEFL TS TV T %2179,

Rk THIO 1 AFER~  EROFIEO XL HIZ S HFEFTHVH 7V 73 8 E2 BN
%

BTN T DIERECF 12, [ 6 (2024) 4FREfEEFHAIR X OV ABC HIED
7o DD FEARFER (FRA-SA2024-ABCWG02-01) | (KPEWFZE « ZUEHERE 2024) 12815 1%
BIROEHHANC ST B HINAMEE W2, FERTFRNCHWTZ T A — X 134 2 3 2-
3T, RNTA=FTHARMIC, Bk [MEEAAKEES IR 2 7eESE) Ity
TREINTAFEERELEEOHEEICHNEE W, ZHOITHAEERBREFR LTS
ot (2019) HFEOEFRHBICESMETH Y . Z OFHMBIZIIT 2 f R THI TR E L7l
Lo TV D, FRBIEBREIZ OV T, EHIIICIZET O pR OBk 5 FEE
PEDRSE W EHBr S D 2 Lnh . ABC REFTh H 2025 4 F TIELEN 3 F3F (2021~
2023 4F) HAEAI L. 2026 4FLIRRIX, [EBUSVEESE BT D PRI ICR W TIRRE
SN HHEEHLEEORETE I AW E 2, 2024 ORI, BT 34 (2021~
2023 ) OFHMETH HBLROETE (F2021-2023) & L7,
GIRRBEOTRNCIE, 2R — Mg oriEE (9) ) MW,

Ng+1y+1 = Noyexp(—F,, — M) Ka<4 DGE (9a)

Nsty+1 = (Nsyy + Ny )exp(—F,, — M) MIE 7 —T (9b)
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2LV KD,
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MEFR 2-1. R — MEHT O
RS (HHR)

FR\FE 1976 1977 1978 1979 1980 1981 1982 1983
07 2,688 3,838 3,043 2,828 13,733 6,276 3,578 3,601
1% 7,763 5,052 8,106 4,208 1,500 36,761 10,028 4,538
21 2,542 5,224 4,401 4,714 3,591 1,964 22,951 15,526
37 278 1,636 2,353 2,750 4,998 3,654 2,007 20,050
47 98 53 346 745 1,790 1,845 3,494 874

5Ll b 1 1 27 19 324 348 1,365 1,358
it 13,370 15,803 18,276 15,264 25,937 50,849 43,422 45,946

FElplaERE (TrY)

FR\F 1976 1977 1978 1979 1980 1981 1982 1983
07 67.2 80.6 66.9 96.1 288.4 119.2 68.0 43.2
1% 4347 293.0 4215 231.4 1035  1,396.9 4111 190.6
21 2135 438.8 369.7 381.8 290.9 167.0  1,216.4 916.0
35 29.2 171.8 2471 288.8 509.8 3545 182.7  1,343.4
45 11.6 6.2 40.8 87.9 2113 214.1 370.4 81.2

5Ll 0.1 0.1 3.4 25 41.2 44.2 170.6 150.7
it 756 991 1,149 1,089 1,445 2,296 2,419 2,725

HIEEIS 19.6% 17.8% 15.5% 12.6% 10.8% 14.9% 15.3% 18.0%

EMBIIRERE (F) . %SPR. FIFmsy

FR\F 1976 1977 1978 1979 1980 1981 1982 1983
07 0.06 0.05 0.04 0.09 0.06 0.04 0.03 0.02
1% 0.35 0.19 0.18 0.09 0.07 0.28 0.10 0.06
20 0.57 0.55 0.32 0.19 0.13 0.16 0.35 0.28
37 1.06 1.31 0.68 0.44 0.41 0.23 0.31 0.81
45% 3.50 0.76 1.94 0.61 0.76 0.33 0.45 0.27

5Ll b 3.50 0.76 1.94 0.61 0.76 0.33 0.45 0.27

%SPR 29.25 34.76 40.04 49.45 52.89 49.27 46.30 47.74
FIFmsy 1.74 1.29 1.00 0.66 0.52 0.73 0.78 0.70
FElmplERER (GHR)

FE\ 1976 1977 1978 1979 1980 1981 1982 1983
07 55,898 92,251 94,204 41921 292971 197,812 156,249 180,202
1% 31,999 35,269 58,696 60,655 25,786 185141 127,459 101,808
21 7,185 15,094 19,506 32,709 37,214 16,056 94,007 77,228
3% 520 2,735 5,841 9,472 18,066 22,005 9,155 44,224
47 123 121 494 1,989 4,097 8,018 11,759 4,493

5Ll b 1 3 39 52 742 1,512 4,592 6,982
it 95,727 145473 178779 146,797 378,875 430,545 403,220 414,937

FEBIEER (T hy) HfE (Fhy) o BAEERYE (RPS, Ekg)

Fy \ 1976 1977 1978 1979 1980 1981 1982 1983
07 1,397 1,937 2,072 1,425 6,152 3,758 2,969 2,162
1% 1,792 2,046 3,052 3,336 1,779 7,035 5,226 4,276
21 604 1,268 1,638 2,649 3,014 1,365 4,982 4,556
37 55 287 613 995 1,843 2,134 833 2,963
47 15 14 58 235 483 930 1,246 418

5Ll b 0 0 5 7 94 192 574 775
it 3,862 5,553 7,440 8,647 13,366 15,415 15,830 15,151

Bl 852 1,774 2,620 4,219 5,613 5,325 8,158 9,140
RPS 65.6 52.0 36.0 9.9 52.2 37.1 19.2 19.7
EMmBIEAIIAE (g

EE\AE 1976 1977 1978 1979 1980 1981 1982 1983
(7 25 21 22 34 21 19 19 12
15 56 58 52 55 69 38 41 42
25k 84 84 84 81 81 85 53 59
37 105 105 105 105 102 97 91 67
455 118 118 118 118 118 116 106 93

5Ll b 127 127 127 127 127 127 125 111
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WEFE 21 ()
FhplEERE (BB

i\ 1984 1985 1986 1987 1988 1989 1990 1991
07 9,656 16,152 2,612 13,293 1,857 4,733 1,831 482
1% 12,952 12,648 16,897 7,413 12,465 1,176 2,798 775
25% 8,377 8,947 8,340 13,945 12,176 6,865 2,632 944
35k 13,665 10,192 8,256 12,206 8,351 11,210 6,753 1,373
4% 6,671 6,217 5,976 6,746 6,310 7,801 9,491 5,685

5Ll b 2,958 2,039 2,452 2,929 3,073 4,185 4,655 8,525
it 54,278 56,194 44,531 56,532 44,231 35,970 28,160 17,784

FElplaERE (TrY)

FEE\ 1984 1985 1986 1987 1988 1989 1990 1991
(074 77.2 290.7 26.1 79.8 22.3 47.3 9.2 1.9
1% 531.0 505.9 709.7 348.4 610.8 52.9 114.7 23.2
25% 452.4 438.4 492.1 753.0 706.2 405.0 152.6 82.1
35k 929.2 682.8 619.2 817.8 626.3 840.8 533.5 133.2
4% 560.3 516.0 555.7 600.4 561.6 7255 863.7 562.8

5Ll b 319.4 210.0 281.9 316.4 310.4 452.0 488.8 920.7
it 2,870 2,644 2,685 2,916 2,838 2,524 2,162 1,724

RS 19.9% 15.2% 14.2% 14.9% 16.0% 20.2% 27.1% 37.9%

Ehnpla R (F) . %SPR. F/Fmsy

FfE\ 1984 1985 1986 1987 1988 1989 1990 1991
07% 0.06 0.08 0.01 0.11 0.10 0.35 0.39 0.12
15 0.14 0.12 0.14 0.05 0.18 0.11 0.47 0.36
25 0.17 0.17 0.14 0.21 0.15 0.17 0.49 0.36
3% 0.56 0.42 0.30 0.38 0.24 0.24 0.32 0.68
4% 0.96 0.71 0.61 0.57 0.45 0.47 0.43 0.66

5Ll b 0.96 0.71 0.61 0.57 0.45 0.47 0.43 0.66

%SPR 42.46 44.66 50.87 47.25 48.89 39.11 22.46 33.98
FIFmsy 0.88 0.81 0.61 0.73 0.72 1.03 1.77 1.25
FinplEEEE (H0R)

FE\ 1984 1985 1986 1987 1988 1989 1990 1991
07 212,801 247,911 259,954 156,475 22,847 19,437 6,923 5,308
1% 117,844 134,739 152,955 172,114 94,005 13,794 9,154 3,142
25% 64,528 68,389 79,963 88,695 109,303 52,808 8,283 3,845
KY 39,056 36,396 38,518 46,773 48,037 63,299 29,778 3,398
45% 13,228 14,992 16,053 19,060 21,359 25,363 33,252 14,432

5Ll b 5,866 4,916 6,586 8,276 10,402 13,608 16,310 21,641
it 453324 507,343 554,029 491,392 305952 188,309 103,701 51,765

FEBIEER (T hy) HfE (Fhy) o BAEERYE (RPS, Ekg)

Fy \ 1984 1985 1986 1987 1988 1989 1990 1991
(073 1,702 4,462 2,600 939 274 194 35 21
1% 4,832 5,390 6,424 8,089 4,606 621 375 94
25% 3,485 3,351 4,718 4,790 6,340 3,116 480 335
35k 2,656 2,439 2,889 3,134 3,603 4,747 2,352 330
45% 1,111 1,244 1,493 1,696 1,901 2,359 3,026 1,429

5Ll b 633 506 757 894 1,051 1,470 1,713 2,337
it 14,419 17,392 18,881 19,542 17,774 12,507 7,981 4546

Bl 8,368 8,079 10,499 11,322 13,355 11,754 7,609 4,440
RPS 25.4 30.7 24.8 13.8 1.7 1.7 0.9 1.2
ElBIEAE (9

EFN\ A 1984 1985 1986 1987 1988 1989 1990 1991
07 8 18 10 6 12 10 5 4
15 41 40 42 47 49 45 41 30
27 54 49 59 54 58 59 58 87
3% 68 67 75 67 75 75 79 97
45% 84 83 93 89 89 93 91 99

5Ll b 108 103 115 108 101 108 105 108
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WEFE 21 ()
FhplEERE (BB

FR\FE 1992 1993 1994 1995 1996 1997 1998 1999
07 4,003 2,806 3,517 1,973 2,948 725 451 61
1% 1,190 8,933 2,089 2,533 651 2,638 993 2,606
25% 363 317 1,788 1,231 336 449 490 1,108
37 738 321 319 193 128 139 148 421
4% 768 329 125 42 28 30 142 174

5Ll b 8,352 932 328 60 12 10 71 59
it 15,414 13,637 8,168 6,033 4,103 3,990 2,295 4,428

FElplaERE (TrY)

FR\F 1992 1993 1994 1995 1996 1997 1998 1999
07 72.1 16.8 38.7 66.8 99.9 20.3 10.8 2.2
1% 64.3 544.9 117.0 123.3 317 168.8 51.7 155.6
25% 30.1 25.1 168.1 103.8 28.3 44.4 38.7 85.0
35 70.9 35.9 38.3 22.8 15.1 16.1 14.9 39.9
4% 76.0 441 16.9 6.1 39 4.0 16.6 17.6

5Ll b 927.1 124.0 46.0 9.4 1.8 15 8.7 7.6
it 1,240 791 425 332 181 255 142 308

s & 50.3% 53.9% 48.3% 43.9% 22.5% 27.9% 19.5% 43.9%

Ehnpla R (F) . %SPR. F/Fmsy

FR\F 1992 1993 1994 1995 1996 1997 1998 1999
07 0.20 0.33 0.45 0.40 0.31 0.12 0.08 0.03
15 0.62 1.29 0.58 0.94 0.28 0.67 0.30 1.19
25 0.36 0.41 1.56 1.15 0.37 0.40 0.31 0.90
3% 0.69 0.84 1.45 0.92 0.41 0.32 0.27 0.62
45% 1.68 1.09 1.45 1.05 0.39 0.19 0.85 0.81

5Ll b 1.68 1.09 1.45 1.05 0.39 0.19 0.85 0.81

%SPR 23.71 10.51 13.65 10.74 31.28 29.68 43.59 22.57
FIFmsy 1.91 3.07 3.28 3.32 1.33 1.38 0.86 2.17
FElmplERER (GHR)

FE\ 1992 1993 1994 1995 1996 1997 1998 1999
07 27,329 12,127 11,889 7,312 13,445 7,777 7,388 2,580
1% 3,163 15,042 5,832 5,090 3,286 6,599 4,619 4583
25% 1,472 1,146 2,769 2,199 1,338 1,669 2,263 2,283
KY 1,805 690 509 392 466 622 752 1,116
45% 1,153 605 200 80 104 207 303 383

5Ll b 12,546 1,716 524 114 46 68 152 131
it 47 467 31,326 21,722 15,185 18,685 16,942 15,478 11,076

FEBIEER (T hy) HfE (Fhy) o BAEERYE (RPS, Ekg)

Fy \ 1992 1993 1994 1995 1996 1997 1998 1999
07 492 73 131 248 455 218 177 91
1% 171 918 327 248 160 422 241 274
25% 122 91 260 185 113 165 179 175
37 173 77 61 46 55 72 76 106
4% 114 81 27 11 15 28 36 39

5Ll b 1,393 228 73 18 7 11 19 17
it 2,465 1,467 879 756 805 916 727 701

Bl 1,819 569 487 310 221 360 429 473
RPS 15.0 21.3 24.4 23.6 60.7 21.6 17.2 5.4
ElBIEAE (9

EFN\ A 1992 1993 1994 1995 1996 1997 1998 1999
07 18 6 11 34 34 28 24 35
15 54 61 56 49 49 64 52 60
25k 83 79 94 84 84 99 79 77
3% 96 112 120 118 118 116 101 95
455 99 134 135 143 143 134 118 102

5Ll b 111 133 140 156 150 154 122 127
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WEE2-L ()
FhplEERE (BB

i\ 2000 2001 2002 2003 2004 2005 2006 2007
07 1,071 753 24 152 375 260 172 750
1% 255 1,466 471 410 399 101 464 430
25% 377 564 137 127 71 22 43 206
35k 320 196 50 73 13 35 23 20
4%, 235 103 27 31 9 46 13 7

S UL 89 71 17 12 5 22 3 3
it 2,347 3,154 725 804 872 486 718 1,416

FhnplipgE (T rY)

FEE\ 2000 2001 2002 2003 2004 2005 2006 2007
(074 31.7 12.7 0.8 2.9 10.2 6.2 37 20.2
1% 11.1 79.2 26.9 25.2 27.3 4.1 375 22.7
25% 28.7 44.7 10.9 9.9 7.2 1.9 36 19.0
35k 30.9 19.0 5.1 7.8 1.6 38 2.7 2.0
4% 25.3 11.8 3.0 36 1.0 5.6 15 0.8

5Ll b 11.0 9.2 2.2 1.6 0.6 3.2 0.3 0.3
it 139 177 49 51 48 25 49 65

s & 33.8% 57.9% 31.1% 42.0% 44.1% 28.7% 37.5% 57.9%

Ehnpla R (F) . %SPR. F/Fmsy

FfE\ 2000 2001 2002 2003 2004 2005 2006 2007
07% 0.32 0.46 0.02 0.18 0.72 0.18 0.19 1.04
15 0.20 1.41 0.80 0.99 1.45 0.54 0.75 1.43
25 0.68 1.39 0.57 0.67 0.57 0.31 0.62 1.35
3% 0.99 1.38 0.50 0.94 0.16 0.83 0.84 0.91
4% 1.24 1.65 0.92 0.92 0.33 2.45 1.24 1.02

Sk LAk 1.24 1.65 0.92 0.92 0.33 2.45 1.24 1.02

%SPR 28.64 11.44 28.88 21.03 12.02 27.30 28.19 6.85
FIFmsy 1.65 3.87 1.60 2.24 2.68 1.78 1.65 4.06
FinplEEEE (H0R)

FE\ 2000 2001 2002 2003 2004 2005 2006 2007
(073 4,838 2,483 1,220 1,134 895 1,918 1,240 1,419
1% 1,679 2,366 1,047 798 636 293 1,073 690
25% 938 917 386 317 199 100 114 339
KY 624 320 153 146 108 76 49 41
45% 404 156 54 62 38 62 22 14

5k LA E 154 108 34 24 23 30 5 5
it 8,636 6,350 2,895 2,481 1,900 2,478 2,503 2,509

FplERE (T ry) BlfE (Thy) | FAEERDIE (RPS, Ekg)

Fy \ 2000 2001 2002 2003 2004 2005 2006 2007
(073 143 42 41 21 24 46 26 38
1% 73 128 60 49 43 12 87 37
25% 71 73 31 25 20 9 9 31
35k 60 31 16 16 13 8 6 4
4% 43 18 6 7 4 8 2 2

S LL E 19 14 4 3 3 4 1 1
it 411 305 157 121 109 87 131 112

Bl 231 199 87 75 63 35 62 56
RPS 21.0 12.4 14.1 15.0 14.3 55.4 20.1 25.4
ElBIEAE (9

EFN\ A 2000 2001 2002 2003 2004 2005 2006 2007
07 30 17 33 19 27 24 21 27
15 44 54 57 61 68 41 81 53
27 76 79 79 78 102 88 83 92
3% 96 97 102 107 124 109 118 99
45% 107 115 112 117 111 122 113 111

Sk LAk 123 129 132 138 118 143 108 110
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fiRE 21 (FEx)
IR (7 7T

i\ 2008 2009 2010 2011 2012 2013 2014 2015
07 459 121 209 760 515 330 2,499 4,823
1% 178 620 406 1,769 612 813 591 2,668
25% 36 29 206 76 570 544 470 380
35k 16 11 14 15 25 240 346 223
4% 2 6 10 6 4 8 76 40

S UL 1 2 8 8 1 5 5 13

it 692 788 852 2,634 1,727 1,939 3,988 8,145

FhnplipgE (T rY)

FEE\ 2008 2009 2010 2011 2012 2013 2014 2015
(074 11.7 2.6 6.2 23.2 13.6 7.4 60.1 88.7
1% 9.8 419 30.9 97.0 34.2 44.6 30.0 110.0
25% 2.9 2.7 23.9 8.3 50.2 48.9 44.7 36.4
35k 1.9 1.1 1.6 1.8 3.0 26.9 41.0 28.3
4% 0.3 0.7 1.1 0.6 0.6 1.0 9.6 5.2

5Ll b 0.2 0.2 0.9 0.9 0.1 0.8 0.8 1.8

it 27 49 65 132 102 130 186 271

RS 27.3% 38.4% 21.1% 29.7% 20.6% 21.8% 18.4% 21.1%
Ehnpla R (F) . %SPR. F/Fmsy

FR\F 2008 2009 2010 2011 2012 2013 2014 2015
07 0.26 0.12 0.04 0.18 0.10 0.06 0.16 0.31
1% 1.04 0.94 1.03 0.68 0.27 0.29 0.17 0.33
25 0.50 0.60 1.48 0.71 0.63 0.52 0.34 0.19
3% 0.40 0.34 0.85 0.46 0.70 0.79 1.03 0.34
45% 0.32 0.30 0.80 1.60 0.29 0.62 0.84 0.37

5Ll b 0.32 0.30 0.80 1.60 0.29 0.62 0.84 0.37

%SPR 20.53 27.50 25.17 27.05 35.86 35.83 38.00 36.27
FIFmsy 1.96 157 2.02 1.69 1.17 1.20 1.10 1.13
FElmplERER (GHR)

FE\ 2008 2009 2010 2011 2012 2013 2014 2015
07 2,415 1,294 6,810 5,710 6,500 7,323 20,210 22,227
1% 337 1,243 769 4,394 3,205 3,936 4,638 11,501
25% 111 80 326 183 1,497 1,647 1,973 2,626
KY 59 45 30 50 60 537 658 938
45% 11 27 22 8 21 20 164 158

5Ll b 5 8 17 12 3 12 12 51
it 2,938 2,697 7,973 10,356 11,286 13,474 27,655 37,500

FEBIEER (T hy) HfE (Fhy) o BAEERYE (RPS, Ekg)

FR\FE 2008 2009 2010 2011 2012 2013 2014 2015
07 62 28 202 174 171 164 486 409
1% 19 84 58 241 179 216 236 474
25% 9 7 38 20 132 148 188 252
37 7 5 3 6 7 60 78 119
4% 1 3 2 1 3 3 21 21

S LL E 1 1 2 1 0 2 2 7
it 99 128 307 443 492 593 1,010 1,282

Bl 28 58 75 149 232 321 406 636
RPS 87.4 22.2 90.9 38.4 28.1 22.8 49.8 34.9
ElBIEAE (9

Y\ 2008 2009 2010 2011 2012 2013 2014 2015
07 26 21 30 31 26 22 24 18
15 55 68 76 55 56 55 51 41
27 82 93 116 109 88 90 95 96
3% 123 108 117 122 119 112 118 127
455 123 115 109 108 128 128 126 132

5k AL 142 127 119 119 175 181 155 142
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fiRE 21 (FEx)
IR (7 5T

R\ E 2016 2017 2018 2019 2020 2021 2022 2023
Ok 3,493 6,466 7,278 3,409 6,661 8718 13,683 9,261
1i% 1,589 1,451 2,659 4,505 4,186 6,019 6,668 7,289
2% 1,419 1,496 2,047 533 10,363 7,693 7350 10,586
3k 384 1,142 1,128 1,320 2,354 4,762 3,918 3,962
41% 154 275 367 560 649 741 1,344 1,763

Szl I 34 88 135 170 128 169 261 606
it 7073 10918 13613 15300 24342 28102 33224 33,466

FEhpfERE (T )

R\ E 2016 2017 2018 2019 2020 2021 2022 2023
O3k 719 89.1 1238 53.1 102.3 121.0 221.8 1395
1i% 75.9 73.2 109.4 1821 172.3 2224 224.8 292.6
2% 1123 136.8 147.6 302.0 519.8 377.2 335.9 489.1
3k 431 122.8 104.4 112.0 161.0 276.2 217.4 239.2
4% 188 35.8 39.6 56.4 63.0 62.2 98.4 136.7

Sl | 47 12,6 17.8 20.2 15.3 18.6 27.2 57.2
it 327 470 543 726 1,034 1,078 1,125 1,354

RS 19.4% 21.1% 16.3% 17.2% 20.0% 20.5% 22.9% 31.8%
Ehnpla R (F) . %SPR. F/Fmsy

FR\F 2016 2017 2018 2019 2020 2021 2022 2023
07 0.20 0.19 0.12 0.06 0.09 0.15 0.32 0.39
15 0.20 0.14 0.14 0.12 0.13 0.13 0.21 0.36
25 0.38 0.36 0.39 0.60 0.59 0.48 0.29 0.80
3% 0.39 0.80 0.67 0.62 0.77 0.80 0.63 0.32
45% 0.55 0.72 0.87 1.22 0.99 0.79 0.72 0.90

5Ll b 0.55 0.72 0.87 1.22 0.99 0.79 0.72 0.90

%SPR 37.07 36.41 37.50 35.34 32.50 32.39 28.66 21.13
FIFmsy 1.11 1.16 1.12 1.26 1.43 1.40 1.54 2.05
FElmplERER (GHR)

FE\ 2016 2017 2018 2019 2020 2021 2022 2023
07 24,080 45,004 80,415 66,536 97,815 75,223 60,590 35,100
1% 10,951 13,282 24,873 47,945 41,809 60,113 43,286 29,413
25% 5,525 6,039 7,715 14,496 28,450 24,598 35,367 23,556
KY 1,449 2,542 2,824 3,496 5,348 10,586 10,189 17,689
47 447 657 769 969 1,263 1,658 3,197 3,622

5Ll b 97 210 284 295 250 377 620 1,245
it 42,548 67,734 116,880 133,737 174,935 172556 153,250 110,625

FEBIEER (T hy) HfE (Fhy) o BAEERYE (RPS, Ekg)

FR\FE 2016 2017 2018 2019 2020 2021 2022 2023
07 496 620 1,368 1,036 1,503 1,044 982 529
1% 523 670 1,024 1,938 1,721 2,221 1,459 1,181
25% 437 552 556 820 1,427 1,206 1,616 1,088
37 163 274 261 297 366 614 565 1,068
45% 54 85 83 98 123 139 234 281

5Ll b 13 30 37 35 30 42 65 118
it 1,686 2,232 3,330 4,224 5,169 5,266 4,922 4,264

Bl 772 1,075 1,143 1,637 2,289 2,445 2,772 2,791
RPS 31.2 41.8 70.4 40.6 42.7 30.8 21.9 12.6
ElBIEAE (9

EE\AE 2016 2017 2018 2019 2020 2021 2022 2023
07 21 14 17 16 15 14 16 15
15 48 50 41 40 41 37 34 40
25k 79 91 72 57 50 49 46 46
3% 112 108 93 85 68 58 55 60
455 122 130 108 101 97 84 73 78

5k AL 139 143 132 119 119 111 104 94
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MR 22, Fa—=U TITHWEEM L XT A — X HEEHE

fRAEAE @® ) ®) @
PUES No N No SSB
2005 5.31 1.06 1,202.79 31.45
2006 15.98 1.32 62.95 7.19
2007 426 1.21 59.77* 32.11
2008 7.09 1.17 1,018.06 12.95
2009 15.16 1.06 1,414.79 24.06
2010 173.78 1.21 15,258.18 37.49
2011 43.72 2.74 7,358.56 51.99
2012 78.56 14.41 5,714.65 115.86
2013 29.73 16.95 6,600.84 133.91
2014 439.75 7.04 11,891.65 306.31
2015 883.81 11.75 34,764.07 146.12
2016 576.1 115.64 15,550.85 240.64
2017 2,622.09 16.83 17,091.56 451.61
2018 4,088.5 165.17 54,528.35 1,354.24
2019 2,918.17 202.86 13,870.31 1803.8
2020 13,610.56 916.21 23,473.04 681.31
2021 4,492.42 783.88 36,506.24 1,065.63
2022 2,936.57 390.95 32,893.79 1,417.35
2023 1,163.11 260.75 23,400.37 940.88
2024 - - - 253.14
q 4.11E-05 2.08E-04 0.70 0.42
b 1.65 1.32 0.98 1.00%*

OAEPE AR EH RS RIR A L 2 FE b v —/b 0 skt 4k CPUE (F&/#8/60 43)
QAL AR AL R RBEE R A I L 5 b — b 1k fadE ek CPUE (F&/#8/60 43)
ORI 0 waBiFE (§5R)

@R CL SR (WX - 1D EESP & (JRRL)

*2007 FEOFKFEA LRI 0 kA BT RIT, HAWRARHESIND A T Y 0Ty
il %+ N —TEleho oo OHEERENMR GR/MEE) B2, Fa—=V
TInB RSN LTz,

#* =] |Z[EHE
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MR 2-3. PR TFHIONNT A —H

PR () ERA

. %ﬁ% F@y m@me oA~ 2026 F AL i
(7E1) (V£ 2) (¥ 3) , =G
20254 LR FR%EL

0 % 0.36 0.18 0.29 15 17 0.4 0.0
1 7% 0.37 0.18 0.23 37 45 0.4 0.2
2 % 0.49 0.24 0.52 47 81 0.4 1.0
3 7% 1.00 0.50 0.58 58 105 0.4 1.0
4 7% 1.00 0.50 0.80 78 121 0.4 1.0
5lh b 1.00 0.50 0.80 103 138 0.4 1.0

AR 2 AR PSSR T MSY 2 SEBLT A KMEDHEE OB LR IRE (3
7o b A FIICHEE G IREEM T @ Feurrent OINZR) |

2 A 2 EEMREESE THEE SN Fmsy (T78b b, SRITEE G RGN T o
Fcurrent |Z Fmsy/Fcurrent % #1772 % D,

3 A RIOEHEN THEE S 72 2021~2023 EOERR]O F OHFEEY L L THERH L
7oo T FAHEIZ 2024 FEOIEREREOFUEITHEM LTz,
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Jt EH#A0mECPUE Jt EEA1mE CPUE
2_
®
) -o .o ° . -
0 = - . =
[ ]
°® o ©
,\‘2' (sigma=0.53, rho=-0.22] (sigma=0.53, rho=-0.24]
ﬁ 2005 2010 2015 2020 20252005 2010 2015 2020 2025
Hz~
‘§ MEFETHORARES EINE
2- ®
e ® —
O - - o0 ... o
@
21 . sigma=0.53, rho=0.3 | (sigma=0.53, rho=-0.11
2005 2010 2015 2020 20252005 2010 2015 2020 2025
=

MR 2-1. HmETa v b
BRI 80% S HEIX M. W IREIE 95% E X M 27”9, sigma [T FEHEE OFE (R
7%, rtho IZH CAHBERE Z /R T,

it £ #l0m% CPUE t E#i1m CPUE
T
i °
10000 750
500 - .
5000 A / 250 - [ °
Y
O L T T T T T 0 -_I' T T T
EJF 0 250 500 750 1000 0 200 400 600
e
40000 - 15001
1000 A
20000 A 500 -
O L T T T T T 0 L T T T
0 250 500 750 1000 0 100 200

MAE/RBERER/ HAE

MR 2-2. FRUNAR, GIREK, £7I3EINE & FREEO MR
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AR () EREH (RE)
1250 4 4
p=-0.04 2000
1000 A /\
/ 1500
7507 -
1000 A
500 A
2501 500+
0 04
2015 2020 2015 2020
HEE (B
600
3001 [p=0.16
- 400 1 200
%
200 4 100
0 04
2015 2020 2015 2020
R
0.6 1
0.4 1
0.2 1
0.04
2015 2020
==

MEX 2-3. L ha AT T ¢ TR ORE S
Mohn’s p DfE % 72 BT,
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2500 1600
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2000 1
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18 1500 | 1000 §
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= 1500 1
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FRA-SA2024-SC09-01

(b)

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

MR 2-4. () EPEE, (b) B, (o) MABROHETE L 90%(EHIXH

SERRDSHEEME, RHGHR AN 90%(5 FHIX R 2 7”37,

N OI—RUBZTUSD
BEDEZE

FIRF Rl

IE 1~56H 6~106FH 11~15FH
. - \ BiF5Eor 3DOMRD
| BT

! o . B gy BEo-108E  EfnE

. * e, BRERS SN BERS A I

ﬁ 0..:,__..._. ________ SRS A S _/ y>Ju> g Uy>u> g
-1 . /

1990 2000 2010 2020

MR 2-5. Ny 7 U—RUH o7V o 7oK
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jstat B RO ADRE(H )

S

-

Log (residual)
1
1
1
1
1

MR 2-6. MABOTRNEI 9 2BRE O (1976~2023 ) LREETHIIZIH W
THW BT 5L



YA TOREFREE- 50 -
FRA-SA2024-SC09-01

HREM 3 HE/NTA—F LFAEHBEROBE

MR 3-1. FAEERABRKONT XA —X

FFAPEBAFR S wiEfLiE | BB a b S.D. p

BT — AT 47

/N R’IE fiz 0.026 764,050 0.705 -
al:g

a & b ITHHAEEBMBRROHETE T A =% SDUTNMABRDEAER, p L H AR T
D, ZIT, aldZHS OIS E TOFEEMBROMBEE (TR/ke) . b X HS OFrivs s
mHHAsE (F) ThHD,

MR 3-2. BHAEYEE L MSY

HH i B
SBtarget 118.7 by | Fx KFFfeAEPE B MSY % 328132814 & (SBmsy)
R F L EE . MSY @ 60% D REENELNLEMAE
SBlimit 48.7 Jih S ° e -
(SB0.6msy)
Rk HE, MSY D 10%0D B3 EH 05 Bl fi &
SBhban 69 Hk | ° e -
(SB0.1msy)
SBmsy Z 9 DT
Fmsy (0 7%, 1 3%, 2 7%, 3%, 4 7%, S A )
=(0.18, 0.18, 0.24, 0.50, 0.50, 0.50)
%SPR (Fmsy) 40.0% Fmsy (2%} %%SPR
MSY 38.9 Hhy | I KFeEpE &
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ffie 3 3-3. IEFEOBfAE L RET
HH i FEA
SB2023 279.1 TR | 2023 4ED Bl B
£2023 2023 FEDVEIEE (BIEREE) (0 5%, 1 5%, 2 5%, 3 7%, 4 %, 5 Ll b)
=(0.39, 0.36, 0.80, 0.32, 0.90, 0.90)
U2023 31.8% 2023 FED RIS
%SPR (F2023) 21.1% 2023 FFED%SPR
%SPR (F2021-2023) 26.8% AR (2021~2023 4F) O IfME L2k T H%SPR*
B EILVEAR & o bl
e K EHG A PE B A BT A AR5 2023
SB2023/ SBtarget 2.35 e #Z“ PERETIT SRR EIAT *
DFAEDLL
SBmsy # R 9D IZxf 9% 2023 AEOJAMEIT
F2023/ Fmsy 2.05
)
HAaEDKE MSY % EH I H/KUEL A5
VI E oD K SBmsy Z#EFFT 5k #% [E]%
HAaEOHEN wm

* 2023 FEDIEPR D T T Fmsy O£ % 52 5 F #%SPR #5 L TR LR R,
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MR 3-4. ABC & THIE A

2025 0D 2025 HE DB B BUROIRIEE I 2025 0>
ABC Big IR PR R S (5%)
Y=l 0
(k) (Fh) (FIF2021-2023) -
66.3 139.0 0.77 24.8
TR

« ABC OREICIE, &F0 2 4 9 AICBMES =G IRE BT $H B9 DM e | THR D
DIVIKPEBRF D ) R CED LIV T VA TOWEE BFLIIZ Ve,

- FHEELREL B 1. 2025 4F13 1.30, 2026 4= LAKEIT 0.85 2SHW GBS,

« ABC [ ZAMERNC LD L AT MH,

T 3-5. B2 5 B & W2 Tl R

ZRELTWD RSN A&

THMAEND
2031 4 90% ﬁjoéfﬁgjgiﬁ MIOD
S DEfR | KR SR ERG s ()
7h) 7h) SBtarget SBlimit SBban
g FIATHEHTSB
$=0.85 268.7 | 186.8-355.1 100 100 100

EREERERD pEMHLIZSEE

B=1.0 2419 | 166.2-322.7 100 100 100
p=0.8 278.6 | 194.4-367.1 100 100 100
B=0.6 324.1 | 230.3-421.4 100 100 100
p=0.4 381.3 | 276.3-490.5 100 100 100
p=0.2 454.5 | 335.4-577.7 100 100 100
p=0.0 549.7 | 414.7-689.5 100 100 100

F2021-2023 170.9 | 113.0-236.0 92 100 100
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WEF 3-6. JES T FITHHET 2T M)

HCR (2025 4E(% 1.3Fmsy. 2026 4ELLKE 1T 0.85Fmsy Tifaj)

AR RS

RN\ 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
Ok 0.29 0.24 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
1% 0.23 0.24 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
2% 0.52 0.31 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21
3% 0.58 0.65 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42
45% 0.80 0.65 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42

5pelL 0.80 0.65 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42

RS s) 0.54 0.46 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30

ERRRERIE IR (FR) K

AR\ AF 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
Ok 43,111 43,029 42,710 43,017 43,062 35337 35,063 35,113 34,984 35523 29,889
1% 15,946 21,664 22,796 24,547 24,724 24,750 20,310 20,153 20,181 20,107 20,417
2% 13,749 8,466 11,432 13,068 14,072 14,173 14,188 11,642 11,552 11,569 11,526
3k 7,123 5,460 4,144 6,239 7,132 7,680 7,735 7,744 6,354 6,305 6,314
45% 8,614 2,663 1,915 1,819 2,738 3,130 3,370 3,395 3,398 2,789 2,767

5pkll E 1,324 2,982 1,984 1,713 1,552 1,886 2,204 2,450 2,569 2,622 2,378
At 89,867 84,264 84,981 90,403 93,280 86,956 82,870 80,497 79,038 78,915 73,291

ERRRER G R (T b)) X

A\ AE 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
05k 649 648 713 718 719 590 585 586 584 593 499
1% 589 800 1,024 1,103 1,111 1,112 912 905 907 903 917
2% 646 398 930 1,063 1,145 1,153 1,155 947 940 941 938
K 413 316 434 654 747 805 810 811 666 661 662
45% 674 208 231 219 330 377 406 409 410 336 334

5Ll b 136 307 274 237 214 260 304 338 355 362 328
i 3,107 2,678 3,606 3,994 4,266 4,297 4,173 3,997 3,860 3,796 3,677

Hfa i 1,987 1,390 2,074 2,393 2,659 2,818 2,858 2,687 2,551 2,481 2,445

ERR BRI R (F)R)

A\ AE 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0] 8,836 7,385 4,986 5,022 5,027 4,125 4,093 4,099 4,084 4,147 3,489
1% 2,715 3,774 2,703 2,911 2,932 2,935 2,408 2,390 2,393 2,384 2,421
25% 4,587 1,869 1,739 1,987 2,140 2,155 2,158 1,771 1,757 1,759 1,753
3% 2,578 2,132 1,172 1,764 2,017 2,171 2,187 2,189 1,797 1,783 1,785
45% 3,896 1,037 540 513 772 883 950 957 958 786 780

5Ll b 599 1,161 559 483 438 532 621 691 724 739 670
i 23,210 17,360 11,698 12,680 13,325 12,801 12,418 12,096 11,713 11,599 10,899

ERRRERREE R (T hy) X

A\ AE 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0]53 133 111 83 84 84 69 68 68 68 69 58
1% 100 139 121 131 132 132 108 107 108 107 109
2% 215 88 141 162 174 175 176 144 143 143 143
3% 149 124 123 185 211 227 229 229 188 187 187
45% 305 81 65 62 93 106 115 115 115 95 94

S5 ll 62 120 77 67 60 73 86 95 100 102 93
s 965 663 611 690 754 783 782 760 722 703 683

|5 31.1% 24.8% 16.9% 17.3% 17.7% 18.2% 18.7% 19.0% 18.7% 18.5% 18.6%

5,000 [RIO#E Y K LR 21T > T2 EHETH 5,
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MR 3-7  BUROIRIEE ST 2 5k T

F2021-2023

AR S

SR\ 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
07 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29
Lk 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23
2% 0.52 0.52 0.52 0.52 0.52 0.52 0.52 0.52 0.52 0.52 0.52
3k 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58
455% 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80

Sl 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
AT 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54

ERBER B RS (FHR) X

AR\ AF 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
(0)573 43,111 43,029 42,710 43,017 43,062 35337 35,063 35,113 34,984 35521 29,881
1% 15,946 21,664 21,623 21,463 21,617 21,640 17,757 17,620 17,645 17,580 17,850
2% 13,749 8,466 11,502 11,480 11,395 11,477 11,489 9,428 9,355 9,368 9,334

3k 7,123 5,460 3,362 4,568 4,560 4,526 4,558 4,563 3,744 3,715 3,721
4% 8,614 2,663 2,042 1,257 1,708 1,705 1,692 1,704 1,706 1,400 1,389

5Ll b 1,324 2,982 1,694 1,121 713 727 730 27 729 731 639
it 89,867 84,264 82933 82,906 83,055 75412 71,289 69,155 68,163 68,315 62,814

ERRRER G R (T b)) X
A\ AE 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Ork 649 648 713 718 719 590 585 586 584 593 499
1% 589 800 971 964 971 972 798 792 793 790 802
2i5% 646 398 936 934 927 934 935 767 761 762 760
3k 413 316 352 479 478 474 478 478 392 389 390
45% 674 208 246 152 206 206 204 205 206 169 167
Sk A b 136 307 234 155 99 100 101 100 101 101 88
it 3,107 2,678 3,452 3,401 3,399 3,276 3,100 2,929 2,836 2,804 2,706

Bias 1,987 1,390 1,963 1,912 1,904 1,908 1,877 1,709 1,619 1,579 1,566

ERR BRI R (F)R)
A\ AE 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Ork 8,836 8,819 8,753 8,816 8,826 7,242 7,186 7,196 7,170 7,280 6,124
1% 2,715 3,688 3,681 3,654 3,680 3,684 3,023 3,000 3,004 2,993 3,039
25% 4,587 2,825 3,837 3,830 3,802 3,829 3,833 3,145 3,121 3,126 3,114
3k 2,578 1,977 1,217 1,654 1,651 1,638 1,650 1,652 1,356 1,345 1,347
455% 3,896 1,205 923 569 773 771 765 771 772 633 628

Sk A b 599 1,348 766 507 323 329 330 329 330 331 289
it 23,210 19,862 19,179 19,030 19,054 17,494 16,788 16,093 15,752 15,708 14,542

RIS (T ho) X
A\ AE 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

07 133 133 146 147 147 121 120 120 120 121 102
1% 100 136 165 164 165 166 136 135 135 134 137
2% 215 133 312 312 309 312 312 256 254 254 253
3% 149 115 128 173 173 172 173 173 142 141 141
45% 305 94 111 69 93 93 92 93 93 76 76
5k L 62 139 106 70 45 45 46 45 46 46 40
s 965 749 968 935 933 908 878 822 789 773 749

RIS 311%  28.0%  28.0% 275%  274% 27.7%  283% 281% 27.8% 27.6%  27.7%

5,000 [RIO#E Y K LR 21T > T2 EHETH 5,
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HEEH 4 AERROBE

(1) TPk, KBS T g R, s

BAMRARBRAFICABAIC L 0 . FEHRICB T 2 KGR, BXOKEWOKRE, KE, Fih,
JRFAEE DT — ZIENTHON T\ D, INET —Z NORE —KE, KR —1Fln, Filiv—
FABIGREE A MRAT 5 & & bIT, EBMHEHIC L pIREEN S EMBIERZHEE L TV 5D,
Fo, BHIAGICEH T AR, EAMTA, AHdeiikickid 2 oM &E, A&
ELECUNES TRV A MG AT N
AZEDRERA~FEERIC BV TIL, TERKERAEMIE ¥ — KRR KERRY I
v, KRl E & CPUE, Ak L ONEEMHLLOREN ThI, 1 mAagHED
FEHE L 70 2 R AA TR RO N TV D, KA, 1 mAICHEY T 5
IR & N @ 2 8ROV T HBNCEIRER A KD, Iz kiEicd s
A 12 A0S 4 HETIZOWTHFILIZMETH D (NI 1998), & ZHAFEDOARBABA
BEFEEIC DWW TR, O OVEEERSEE - BIRREOZRIC L D =4 U ¥ 1 kL EOBEIED
SANEL L, 1 BADEFRELZ KM TE TWARWIREERH S, B, 20Xk 5 ki
THMRET DI OHEBENED SN TEY | 1~5 AOERFEBEROLMSL (1 %A)
O CPUE NEREFH D ML RERZON TS Z ENREINTWD HIH - EHH 2022),

(2) DRFE(FIRA

FEGIMRIL AR T 572 01T, BRI 7B L0 . B ) LRy 7 2%y b (£
45cm V7 HA0.335mm) OSHERIC X DEERENFEMI N TWD, AT R
RSB, BRI EMR AR E L, A 1 EREOHE CRFICH > TEM L T\ 5,
KAFIE. FEIRDZ N 2~3 HIZBIRGITHED> O BERE O S E DI 6\ TR 7 i A & R
i LTV DIED, Z OO G O - BIRFHAICB W CHRFREL FEiE L T\ 5, 155
TS RATIPH TR E e e D £ L, X T L OEINEZHE L T D, XX
X, MBI T EAELIAE, I A~ REEREE, I ACOPKOESME~ B omE, IV pERE & LT
Do

(3) MMAEFAA - VA A A
GO EIRIZ BT D EIRORN AT D720, WOPENFEHEI N TN D,

O BATHNHEA T « KEEMFIE - ZLERIEN 1996 4ELIME 5~6 A O Biiglimi itk ot
B 35~42 . HIR 143~165 DR Ic BT AT E e —L (80 25m, =
v REA 10 mm) 1Z K2 HERBEAZ M L, A EREE EHIEH) (2001) %
WA LTEROFETHE LTV,

IMARFEH=E [FHEAKE 1°C OFKIEFIZBIT 5 A S CPUE Il (B4/4) ]
x [FHKIR 1°C OFKIBAIZH T D ARESEE] < [REKR1°C Z & DEKIRR
DA BRI T 5 mFEE A ],

@) bR FEE L Em AR IERE (U ~BREEEHE A, b B S
) : KPEWFZE - ZUEREMEDS 2001 HELIRE 6~7 A OB~ I BV CHE kr
—/L (0 30m, =y KEA 17mm) (2 X DA Z L, ofMEas#EE L v
Do
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@ ALVE R EERK SR A A IR A KPEMFSE - BUEHE DY 2005 ELARE 9~10 H D =~
R~ T BHE Rk IC B T, REAREEEERHAE, BXOHE ke —L
(0 30m, = FEA 17mm) & X DIERAZ M L, 1 82L EO oAk &8
BT D L& BT, B 145~180 FE DM FERI O K /KR 10~15°C Ikizis T 5 0 ikl
DOBFEEZHEL TN D,

@  ZhE~~E AT LT - ACYERE R A USRI K E R BRI I L 0 . B
D =R~ TE HER IS BV T LERAZE M Thdu, IS o &I 2 B0 oAk
DR R - A E R TRE STV 5,

5| Ak

FEH 2R TE AU E (2001) BHBEBITIRICK T 2 HEARE{RICE S <
AU s P AROMABKETH. B OGHFIEEME, 2, 77-82.

BHZEE - 5 E 023) EIIRINREEICE T B~ A UL okl LA, Bl o &R
FENFSE, 24, 71-76.

WILRESE (1998) B DKM, T~ U OEREE) & ARE(L OKEFY U — X 119))

VSRR EA - Fnm R IoHE, 1HEE AR, HAT, 103-113.
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MR 4-1. PESRER (JRKI)

I-IX 150 109 43 79 244 153 734 285 277 420 3379 2632 697
I~IVIX 562 989 892 622 1158 2052 5614 1462 2727 2328 4304 3423 1754

-0 48 61 26 22 49 42 35 170 32 12 7 18 31
I~-IVX 1280 638 143 148 172 121 145 283 63 33 44 62 101

-0 7 32 13 24 37 52 116 134 306 146 241 452 17354
I ~IV[X 38 148 84 118 75 120 192 245 426 228 347 531 1378

I-0TX 1804 681 1066 1417 041 253
I~IVIX 1892 723 1088 1423 1023 284

iR 4-2. BATHSHESAHAE (5~6 A) 12K 2BATHINA B4

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

BT 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

VN =< i=F~ 0.4 3.2 1.2 16.8 3914 288 1232 1391 158.0 101.5

102.6 919 5248 2481 257.1 8363 6469 527.7 8.0

MRE 4-3. RAKFBATFEE (TR, oK)
1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

7592 4109 16840 11653 2,853 53698 41,207 6,740 50,085 41,197
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

62,928 42,986 39,659 1588 5944 224 30 30541 5802 5054
END¥ 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

AR 239 8481 1136 5763 0 8480 122 404 342 28

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1,093 371 385 921 780 3,374 408 1397 1757 2,065
2016 2017 2018 2019 2020 2021 2022 2023 2024

2480 1855 2178 6991 17329 11661 630 817
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HMEEMS BREHRFERELOFE

eV R EIR AR IC LD P e —L 0 A CPUE (BAF. db B
CPUE) B X1 mkfl CPUE OIEHEL 24T > 72, 0 f CPUE IZIMAE (0 A& IRER)
DOFFIEfE, 1% CPUE 1% 1 A EIREOEIEM TH 5,

IR ERE L BT A E IR AT X 2001 BRI S TV DS, HfaH v 7L hF
F RTRE T W) O AR /3 if A FTRE 72 2005~2023 4E O HAR 2 L 72, FEHE(LIC I, Vector-
Autoregressive Spatio-Temporal (VAST) < /L (Thorson and Barnett 2017) % i ffl L 7=, VAST
X, ZEH B CHEEZBET 2 2 & T, HMEEORFZE M EE OB & ATREIC L
72 CPUE (LD FIETH 5,

VAST TIEii# CPUE (B /M8 H) %, 70 i O#EEER (pi() &. #EiBEL-
GEDY TN i DEE (pa(i) 2T T, LD 2 DOMIETHIFTRT,

p1 (D) = B1(t) + wi(sp) + &1 (s, ty) (19)

p2(D) = Bo(t;) + wy(s;) + &x(s;, ty) (20)

FILDE 1 HOBUNTHEF t ONREZERTHRETHY | 52 HOw(sHITHESF 1128
T H2EE DT o Z LR, 3 HDe(s, t)ITMAELE ¢ L5 s (IR DFZER O T & L
MRERL TS, VAST TIEMOIZ, ZEMEHRND, 77 AZ2 ) o TO—FTh D k-F
PREZ X0 BRI 2T 5 /7 v NaeRD, v MZBIT DAREE DR 22 M2 L 2 &
TIET B, FATFETIE /v MEUT 100 L EE T 5 Z & A HELE I LT 5 DT (Thorson
2019), ZAuLiZfitvy, AENE S v MR 150 (1 @ CIEHEERRETH 72720 100) &
L7c, ZEMROMREERIIIZEEER M (MVYN) %o T,

wl('lf)~MVN(0lR1)' wZ('f)~MVN(O! RZ) (21)

LT, ZZT. R, R:iE Matérn FHEARIELTH Y .

Ry(sp,sm) = X (k11d(sp, sp)H1)? X Ky (K1 |d (s, sp) HI), (22)

2971 ()

RZ (Sn' Sm) = X (Kz |d(sn'5m)H|)<p X Kv (KZ |d(an Sm)Hl) (23)

2971 ()

EFRIND, VAST Tit, o =1L LTHEE L7evy, TII A U~ K135 2 OERA
vV, 1 Ll ZIEMBIER . d(s,, sp)lE S/ > M OREEE, H IZHERR R BT (5 A
WCE o THEORENRLDZ L) 2RIITHTHLIN, HENRETH - =72 R
TARE L2 oo, [FERIT, IRP22 [R50 R O fife 3248 i B4
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MVN(0,R,) ift=1

51(';f, t)N{MVN(pglsl(',f,t — 1),R1) if t>1 24
MVN(0,R,) ift=1

ez(';f, t)N{MVN(pEZSZ(',f,f — 1),R2) if t>1 =

THZ BN DD AT CIERFZE R BTN EARTE LTz (per = pep = 0) o BAEDZHE (B)
WZOWTIT JREDRWVENRDH D . 2N EDHETEH IEDOERE(L CPUE D2 R T 5720,
TUE LR E L THEE LT,

Normal(0, ;) ift=1 2
ﬁl(t)~{Normal(p31B1(t —-1,05) ift>1 26)
Normal(0, 052) ift=1
& (t)~{Normal(p32ﬁ2 (t— 1),052) ift>1 @7

FEOHRIZBNTEH, FFEWLERE LT (ppr = ppz = 0)o
KT — B R U CIX T HES R E o~z LT V2B o5 L a2 ff
L. FHEEER (1) & #BRFO T CPUE (i) % LA F DR T L7 (Thorson 2017),

7y (i) = logit™'p; (i) (28)

(1) = a; X log™'p, (i) (29)

a4 7%y FETH D2, CPUE Z# BIWAS L LTA 7y FEIZ 1 & L7z, CPUE ¥
B SN AHERIZULTTREN., BORENRERKERDNRNT A—=2 EH4E Lz,

Pr(b; = B) = { 1-n(@) ifB=0

(i) X g{B|r,(i),04(c)} ifB >0 (30)

FRET VDRI A—=FL, EEBEIZL S THEINDN, 2 DT X LR E2HED
720, @ERFHAENYETH Y, Template Model Builder (Kristensen etal. 2016) & FEiXiL 5
ksl Y 7 RMER S5,

VAST O & i &5 B 1L A I B 1T 5 &N & O M X B Z d(x, c,t) = r(x, ¢, t) X
r(, o) THEL, &/ v NOEBEFBELHITEDOEEORMAfFERE L TRD B
NDH, ARIOMEHT TIE#E L CPUE (B#8,7604) THLHIH, MAZEEOAFHE
Tl > 7 a2 2L CPUE (B/#8.760 53) & LTHRE LT,
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Z?il(a(s) X d(s, t))
s, a(s)

I(t) = G

%/ v FOEBOEFEIZFEIC L > TEDLLRWZD, Z OMFRIC X > THEHE(CFRIEE
DX b Ly RiZEb b, BEEEZRODEE,. 7 v X LROVEHIEZ{To 72
(Thorson and Kristensen 2016) ., VAST OE&F JLRERE 2O TiZ. Thorson (2019) =2 GitHub
(https://github.com/James-Thorson-NOAA/VAST) (Z5E L < fidis T 5,

VAST THEE ST S F D JRJFTE E DA 2 iR 5-1, 5-2 1T 7, 1 kMDA D%k
ERBEFIC A HALTE Y | 2016 FLABRIZ /34 O T LS F T EICHEE L, 24 S &SRR
LTWDZ ERHLNZR-72, 0% CPUE (X 2020 I —27 23H 0 | 1 5 CPUE X
2020-2021 2 E—2Z R3H D, 2023 FX EH 5D CPUE b Fi#E% Flalo Tz (2K 5-
3)o R/¥» /7 —3® DHARMa (Hartig2022) [ LET VZKAITo7c L 24, WTh
DFFFTIZEHB VTS Q-Q 7' MIEFH EOTHHRDO LICBPMER K-> Ty, a/rEdn
T-AIN ) TREICBWTCHEBE IR SN eho T (R 5-4),

5| A Ek

Hartig, F. (2022) DHARMa: Residual Diagnostics for Hierarchical (Multi-Level/Mixed) Regression
Models. R package version 0.4.5. https://CRAN.R-project.org/package=DHARMa.

Kristensen, K., A. Nielsen, C. E. Berg, H. Skaug and B. M. Bell (2016) TMB: automatic
differentiation and Laplace approximation. J. Stat. Softw., 70, 1-21.

Thorson, J. T. (2017) Three problems with the conventional delta-model for biomass sampling data,
and a computationally efficient alternative. Can. J. Fish. Aquat. Sci., 75, 1369-1382.

Thorson, J. T. (2019) Guidance for decisions using the Vector Autoregressive Spatio-Temporal
(VAST) package in stock, ecosystem, habitat and climate assessments. Fish. Res., 210, 143-161.

Thorson, J. T. and LAK. Barnett (2017) Comparing estimates of abundance trends and distribution
shifts using single- and multispecies models of fishes and biogenic habitat. ICES J. Mar. Sci.,
74,1311-1321.

Thorson, J. T. and K. Kristensen (2016) Implementing a generic method for bias correction in
statistical models using random effects, with spatial and population dynamics examples. Fish.
Res., 175, 66-74.



YATOREFEREE- 61 -
FRA-SA2024-SC09-01

2005 2006 2007

35°N 4

30°N 4 &

35°N 4

N &

35°N 4

30°N 4

2020 2021 2022
S S g
Sl Wiles  THhes i

i
— T T T T T T T T T T T T
2023 140°E  180°E  160°E 170°E 1807  170°W 140°E 1B0°E  1B0°E 170°E 180°  170°W

35°N ; ) ']
L, E =
s | P hﬂ Density —° &

o
o

T T T T T T
140°E  160°E  160°E 170°E  180° 170°W

MR 5-1. L EHIEEA T — 2 2 BHEE ST AR D 0 i DA X
XHENIHAAOELEFRT,



YATOREFEREE- 62 -
FRA-SA2024-SC09-01

2005 2006 2007
N e
o &
sond I
2008
3Nd e
. gﬁ‘;a?wf x_
e
2011 2012 2013
350N :"\j‘ﬁff;‘ /rj@‘é&'" r _,/j: =T
o o Al o e X i
. gﬁm,w/ = ) - -'ﬂ F PR r i
H i al I
2014 2015 2016
o " o .- s
Los A B S Y X C i £
g - N gt e gl & -r-:
o Fd : .- : ,
2017 2018 2019
. e o . e
™ el B B | o T || e
30°N 4 g}?ﬁfﬂmf = i i ..gjﬁ‘f?,w” 8 i :gﬁﬁsf,w o &
: L i i |
2020 2021 2022
. .*)‘Eg”‘ b e -‘f’ﬂ\f:.” .
. \,L/jﬁ'!J e e f\{a X - e Ls/',jv ‘ II-'lill i
oy 5%% e ffi'%‘,w‘ L f”fg&%/w’ .r.
30Ny ¥ 1‘: * e * FE
2093 14{')°E 151!)°E 1€|=)°E 176°E 18‘0“ 17CIP°W ’\46°E 156°E 151‘]°E '\76°E 18‘0“ 17[:“W
35°N . ‘/,/)av f" ; i
o %
30°N 4 g = i - | -
B Densiy o o &
K

T T T T T T
140°E 150°E  160°E 170°E  180° 170°W

AR 5-2. A EHIRET —# 2 BHEE SRR D 1 AR DR
XENIMmOBELERT,



YATOREFREE- 63 -
FRA-SA2024-SC09-01

Ok% 7%
15+
50 1
@ 40'
£l 10+ 3
%"]’ 30
E — =i
= 5 - o JIFI
#H 5+
"
104 °
{ ) ]
0 eeme—e—e—s—s—epaist =~ 0 '
2005 2010 2015 2020 2005 2010 2015 2020
&

R 5-3.  db EHIFEA O 0 mf CPUE 38 X O 1 iifa CPUE DOFAEZEAL
IRERRIT A FREFMIC L DA LR, &AL/ I T A EERT. Fh» 1 &
ROEDICHEL LIEZ R L TEY, i 5% EEXMAERT, / IF /1% CPUE
DB 2 KT,

0% 1%
1001 b - 0.656 p=0578
0.75 1
o
& 0.50
pt
0.25 1
0.00 1
O.bO O.I25 0.I50 O.IT5 1.bO G.bO 0.225 0.I50 0.I75 1.IDD
piEiEt ]

MR 5-4. A EVREFEEEOMITIZ I 1T DR ZE (0-1 OFEFAICHEL L 725k 22)
DQQ7H vk
FEEZaveEIan7-AI)V ) ZREDOBIT D plEERT,



RATOREFRE- 64 -
FRA-SA2024-SC09-01

HEEMN 6 BFETMIERE DI

2020 FEELARE O EPRFHMIC K D A FEHEEE 4 b3 2 &0 2022 AREEREAT 2 & AN &
Blfak, BEEI EFBEESNTE WRK 6-1) , Ziuk, 2022 FEEHAMEMIC X D
BEHLEE L TEERFMZITo TWATHTh D, £7o 2022 FREFMHIX, IEFIZBIT
HMAED BIFAREAEZRY ARDT-DIC Ay 7 U— U S 7Y 71 k5T
EITHoTWDED, FEETTHNICB I 2 IMABO THMEIZEL 2> TWnd (MEX 6-1) , <
FUTEED, R FHICBIT 2BABBLOBRED FHME L m L 2> T 5,

AAEJE (2024 4E) FEAM A PEAEFEREAN & D &, 2019 ELIBEOIMARN EFELE SR
(FFIT, 2020 FARAED A B 25%FEEE EFEE) | ZHUTEV 2022 F OB A ED 15%
FE EFEESNZ (2K 6-1, e 6-1) . BARDEEE TH L EINED 2024 4
DAEHME < | 2019 FARAELLE O &I EHE EE 2 SIS T2 L 9 ICEE L Tnvi-—F T,
SEENPOREME LTHEAL TV A4 EFIFRE O 0 - 1 s fE (L CPUE X, BIR&E%
mE < HEET D HMICEEL TWe, db EHIERAED 0 - 1 kflE ek CPUE D2 < |
2019 FELIE DI E R KL OV 2022 SEOFAEN L EIES T, 72721, 2023 FED iR
DN U 72720 | Jfse R0l A L N L7z, 2023 FEOMA BN EE L W IKh-72 2 &
B L, 2023 FEDOWEIENFm -T2 Z LI X0 FEEFRNCE T D 2024 LG O &R E -
BlAEOTHMEIL T HFEESNT,
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MR 6-1. FHEEENOFEOMARE, HAR, BIUOBEE
(@ MAE (ER)
PN it
PR A A 2019 2020 2021 2022 2023
2022 550 697 617
2023 621 784 689 582
2024 665 978 752 606 351
(b) Hfad (7 hy)
Bl B
FFAm AR 2019 2020 2021 2022 2023
2022 175 245 221
2023 175 249 240 241
2024 164 229 245 277 279
(c) &E (T hY)
=3 i
FEA A EE 2019 2020 2021 2022 2023
2022 442 487 443
2023 455 522 497 491
2024 422 517 527 492 426
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HEEM7 TAC THELTWHENYIalb—Ya Yy

AAEFE TS X B Bk FHIC IV T, 2024~2025 4R ICE TR EN W - AT 5, Zh
1%, 2023 FEAEBEDO MA BN EITEEO T TIRWZ ENFEL WD EEZLND, — 5T,
PR, KRR BEOIRMBERITIEMN L TV | FRIZ 2021 FFLIR I, SMEMIEERZ 505 &
TAC Z i L7-ifEN R OGN TS (iR 7-1) . IEENE -T2 & b, 2024~2025
FEOEPFREDORICER L THDE LR,

T, WEOREL R D70, 2021 FLE TAC THREL CWehdad v Ia b —v
a2 > L7z, 2021~2023 FFEOBFDORPFIIALOFERE R LRI T & L, AEED TAC IZ
—HTDH LI F AR LT, 2021~2023 F-ONMARIL, KX OFEAMAE RIS 5 AR
L OEEEFHAL, oL ofAEEHEEBRRNOOEB Lz, TOMOREIL,
RKIXOEFREHEE B LRk FHI SR TH 5,

Ialb—Ta rOfEE. TAC THEL TWHAa THEREITARM L T\ (X
7-1) . 7272 L. TAC THIEL TWE DA, BIRERD ORREN/ NS < IR
ELTWz, MAERIZOWTTEWVWR R LN oT2, X, Ay FT— -« AT ¢ v 7l
FAEERBROITNE LY Z0BRENHER SN WD TH D,

~ATVD LD ITHBHIFEMPENBRE T, DT D —FREEOMANL VD E NS 7272
JTH, BIREIAW T A EEIOLND, FrZ, REENREWE, 2O ORREITRE
<7ph, FHEIMIEREDHIET 256D 25, BELZAELZEIT L2010,
7oL 2 EIR R HEE P A ERl> T2 LTh, Fmsy Z RE<S R D X9 Aifa
EE CHEA KT 5 2 LT =T RRWES 5,
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T, BIAEO KOG B AR S B, 35— S SRI L IR S BL R, R
FRITEAOKHEZ TR T,
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e 7-1. TAC LEFEEE (5 )

2019 4F 2020 4F 2021 4F 2022 4F 2023 4=
TAC 117.5 140.8 97.3 79.1 92.2
H A D Jfaf & 54.7 62.6 58.5 57.0 57.7
PSR 72.6 103.4 107.8 112.5 135.4
KRR DO &




