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55 iZIE B=0.75 T, Bl B RAVE BULVER 2 T 1E] - 72 555 (325 UK E £ TR
BEE BT 2 HAITH D (X 5-2), 725, 2021~2023 DB AR L & TR =0.8
EF DRI, REE S AR ORI RO ZENT AT OEETH D,
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(3) 2024 MO THIE L ABC OHEE

ARBEOWEFE RN S HESIND 2024 FO TR TH S 222 11 b % ABC
ELTHRTRT D (iR 3-4), 2024 FIZ TR SNLBAREIT, WTHLOEYIKLEET
bR HILEE A BEIY | SEH 851 b s RIAE T,

(4) 2025 M LI O T

2025 LR b B O TR TP ORE R A K 5-3, £ 5-1, 5-2, flid#* 3-5 1T 7, MAEE
FHANCES S EFRZ 10 FRfkG L7256, 2031 FoBAEO FRIMIT 1349 7 b
(90% T HIX X 72.8 77~226.9 71 b)) THOH ., THRIMA B ARG BLEMEM Z L0 2 ek
1% 66%, BRSEBIEMEME A BRI 2 HEEIL 100%TH 5,

ZENGRE LT, 2024 FLIFICER R D B2 EH L7256, BLOBUROAEE (F2018-
2022) AR L2 Be A O R PRIFE BT OWT R T, 2031 EOBMED THIMEIL, B &
0.8 & L7=3a 13 129.6 7 F v (90% THIX AL 69.1 5~219.1 K b)) THY, B &
0.7 & L7eHE 13 F% 1405 7 b (90% THIX L 76.7 T1~2348 Ji b)) THY, HEE
ERELYEE A B D HERIZZNEN 61%. 70%., RAEHILUEREZ R 5HRIT L B
100%CTdh 5D, —F., BUROWIET 2 ki L7-856 0 2031 FF OBl EO THRIEIX 96.3 1 K
> (90% THIX X 42.5 5~170.8 J7 b)) Th Y AEEHEIEMEWNZ LR 2RI 30%,
PRI BRI 2 F[R] D HER1X 93% Th 5.,

T PR AN IR S BB A fikE L7236, Bl &)y B BRALYEMR £ 50%LL L ooffe R
T ERBEIZH80%, 2026 FLARE & 705 & Tl S iz, BRAVEFLILYEIE 2 50%LL EO SR T LR
DAL, 2023 FE L PHIES N2, RICHAEEEZEeic LaGAaTh (B=0), SAEN HES
BRELVE(E %2 50%LL LR T £ % DX 2025 Fil7e b & PRl S vz,

6. RO ELD

ARRBEOH A EIT, 1994~2022 1L MSY % FEBLT LK% SBmsy % FE> 72, 2019 4
ZFr< 2015 FLABE O IfEE T 1X Fmsy £ U & VMETHER L TV a3, 2021~2022 4F1E Fmsy
Z Flalo7=, BAROB) @ ITEL S F/H (2018~2022 4F) OHEE» LM E KK SN D,

7. TN

BIEOBEPREIT, 2000 FRATEICHSTHEMLZ OO, 1980 FROEPFREE D
ERRE LTIRWAKEIZD D, F1o, RREBEOHAEERIBEOFLEERIIRKEZ WV (X 4-5),
Ath. BIREHEMT 22 OFUMA BN L, @A oA R RR XN B3 2 THE
PER D B8, REFROFH « BEICH = - Tk, FAEERERO RLE UICHE ) s A
DREL, BITZ2 O XD DI NETFICEE L TEETILERD D,

Rk 21 (2009) FFEED B AL 23 (2011) AFFEIZANTC T HAUEESES - JUNPE SRR~ 7
Y (Y oN e TY) EIRBEEFE ] B S, NUREREO D KPR Xk
BTN A B LT BIRIEN B o A IITE R AR I 2 T A KD e T
SREE ATV, e N R ER 2 L2 BB RIESe KT B EGRIBRAE i
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£ 3-1. g E LB ORE S (1960~2004 4F)

O FAERE

. R (2385 Blfa & e T RS %SPR F/Fmsy
(Fhy) (Fhy) (Fhy) (HFR)  (BKg (%)
1960 58 105 70 1,593 23 56 2.7 5.20
1961 26 47 30 493 17 55 11.3 3.73
1962 11 30 11 436 40 35 17.6 2.58
1963 10 28 10 1,306 132 36 10.2 3.04
1964 7 40 15 927 60 18 35.8 1.24
1965 3 56 25 310 12 5 77.5 0.26
1966 6 56 43 119 3 11 50.5 0.74
1967 8 56 38 513 13 14 41.8 0.98
1968 8 76 35 877 25 10 55.2 0.66
1969 6 65 38 2,123 56 9 58.3 0.60
1970 3 119 62 607 10 2 63.7 0.51
1971 4 187 99 3,874 39 2 91.6 0.09
1972 14 313 90 4,651 51 4 67.3 0.42
1973 47 490 194 9,395 48 10 57.1 0.61
1974 87 816 291 12,882 44 11 60.0 0.56
1975 96 1,140 470 14,529 31 8 61.9 0.49
1976 309 1,584 498 22,585 45 20 31.3 1.39
1977 429 1,789 577 25,230 44 24 25.5 1.81
1978 487 2,472 762 30,768 40 20 30.0 1.53
1979 727 2,938 756 44,753 59 25 19.3 2.28
1980 751 4,252 948 125,860 133 18 30.6 1.43
1981 791 5,651 944 100,414 106 14 33.1 1.37
1982 869 5,400 1,753 62,748 36 16 36.9 1.16
1983 1,017 6,984 3,093 85,872 28 15 44.7 0.84
1984 1,278 7,433 3,215 86,283 27 17 443 0.88
1985 1,191 9,077 3,284 111,353 34 13 48.7 0.76
1986 1,486 9,873 3,990 128,911 32 15 39.7 1.04
1987 1,412 9,558 3,571 105,948 30 15 45.9 0.83
1988 1,606 10,299 4,661 43,400 9 16 46.1 0.83
1989 1,546 8,191 4919 33,287 7 19 41.2 1.00
1990 1,505 6,666 5,111 31,227 6 23 38.6 1.09
1991 1,281 4,840 3,610 14,473 4 26 40.3 1.03
1992 975 3,311 2,568 12,120 5 29 38.2 1.12
1993 917 2,252 1,625 13,571 8 41 19.5 2.25
1994 758 1,334 881 13,395 15 57 6.7 4.54
1995 366 607 331 9,524 29 60 2.3 6.22
1996 156 224 126 3911 31 70 2.7 7.76
1997 26 88 27 1,239 47 30 20.3 217
1998 25 76 40 362 9 33 23.9 217
1999 41 60 31 666 22 69 1.0 7.41
2000 8 11 9 283 33 68 35 6.01
2001 1 5 2 55 25 22 37.0 1.27
2002 1 5 3 42 16 29 29.2 1.45
2003 1 4 3 54 21 25 37.8 1.14
2004 2 6 3 218 86 34 19.8 2.65
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£ 3-1. ffEE L BRI OREE (2005~2022 4F) (DD X)

O FRAERE

. s ANRE  BAR oy e MRS %SPR F/Fmsy
(Fhy) (Fhy) (Fhy) (EHR)  (RBKg (%)
2005 3 18 5 430 94 16 37.5 1.19
2006 3 27 12 275 23 12 44.9 0.84
2007 14 48 20 763 38 29 25.1 1.78
2008 8 56 25 977 40 14 47.4 0.79
2009 8 73 41 950 23 11 52.1 0.73
2010 6 156 60 3,734 62 4 79.4 0.19
2011 44 223 117 2,255 19 20 49.8 0.77
2012 38 247 166 1,806 11 15 49.9 0.74
2013 85 237 159 2,662 17 36 18.8 217
2014 9 178 104 2,070 20 5 76.8 0.27
2015 70 213 134 3,191 24 33 26.5 1.77
2016 62 189 102 2,778 27 33 19.3 2.31
2017 54 173 92 2,850 31 31 22.3 1.94
2018 71 175 98 3,042 31 40 19.7 2.65
2019 14 175 80 4,057 51 8 58.0 0.46
2020 73 359 130 8,912 69 20 32.5 1.57
2021 55 578 220 13,781 63 10 52.7 0.63
2022 71 753 386 11,669 30 9 56.0 0.56
7 3-2. EES R (BREREPAE MO ~HE5)
e 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

EHIREEME 3,276 3,105 3,330 3,018 3,286 3,019 3,144 3,562 2916 2,782

s 2017 2018 2019 2020 2021 2022
EAREXME 2,534 2427 2362 2321 2269 1,990
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F5-1. FRROBAENBE - RAEHEEEZ R DR

a) HIFEHILMEMEZ ERIS MR (%)

B 2023 2024| 2025] 2026| 2027| 2028 2029 2030( 2031| 2041 2051
1.00 0 4 28 38 42 43 43 43 43 42 43
0.90 0 4 30 42 49 51 51 52 52 52 53
0.80 0 4 32 47 55 59 60 61 61 61 63
0.75 0 4 34 50 59 63 64 65 66 66 67
0.70 0 4 35 52 62 67 69 69 70 71 72
0.60 0 4 38 58 69 74 77 78 79 80 81
0.50 0 4 41 63 75 81 84 86 87 88 88
0.40 0 4 43 69 81 87 90 91 92 94 94
0.30 0 4 46 74 87 92 94 96 96 98 97
0.20 0 4 50 79 91 95 97 98 98 99 99
0.10 0 4 54 84 94 97 99 9 100 100 100
0.00 0 4 58 88 96 99 99 100 100 100 100

F2018-2022 0 4 25 31 32 31 31 31 30 28 28

b) PRFE LA 2 LR DR (%)

B 2023 2024| 2025] 2026] 2027 2028 2029 2030( 2031| 2041] 2051
1.00 100 100 100 99 98 98 98 98 98 98 98
0.90 100 100 100 99 99 99 99 99 99 99 99
0.80 100 100 100 100 99 99 99 9 100 100 100
0.75 100 100 100 100 100 100 100 100 100 100 100
0.70 100 100 100 100 100 100 100 100 100 100 100
0.60 100 100 100 100 100 100 100 100 100 100 100
0.50 100 100 100 100 100 100 100 100 100 100 100
0.40 100 100 100 100 100 100 100 100 100 100 100
0.30 100 100 100 100 100 100 100 100 100 100 100
0.20 100 100 100 100 100 100 100 100 100 100 100
0.10 100 100 100 100 100 100 100 100 100 100 100
0.00 100 100 100 100 100 100 100 100 100 100 100

F2018-2022 100 100 100 98 96 95 94 94 93 90 90

BZ 0~1.0 CERE L7HEDORKTROFERZRT, 2023 FFEO MR IT DTN 4 8 FAFEE
HERTRER (TAC) 143 0 h T2 20 KOG L, 2024 450> O ifE BN 1 2 7 &
L7z, Wl D72 O BLR O EE (F2018-2022, B=1.16 |ZHH2Y) TifafE 2kt 1T 72358 OFE R b
A UTo, RFPITEE AN X 28 BB 5 10 4E 3 & 72 5 BAEFEOE Z T,
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* 52, fRkoBifasl L ORE RO FHHEOHER

a) BAEOVFHHEOHE (T )

B 2023 2024 2025] 2026| 2027| 2028 2029 2030( 2031| 2041 2051
1.00 690 851 1,001) 1,076 1,106] 1,106] 1,104 1,105( 1,104 1,099 1,106
0.90 690 851 1,025 1,125 1,175 1,186 1,191 1,196 1,197 1,197| 1,206
0.80 690 851 1,049 1,178] 1,248] 1,273| 1,285 1,293 1,296 1,301 1,310
0.75 690 851 1,062 1,205 1,286 1,318 1,334 1,345 1,349| 1,355 1,364
0.70 690 851 1,075] 1,232 1,326] 1,365 1,386 1,399 1,405| 1412| 1421
0.60 690 851 1,101 1,290] 1,409| 1466| 1,496 1,515 1,524 1,533| 1,543
0.50 690 851 1,128] 1,351 1,498 1,574 1,617 1,642 1,655 1,669| 1,680
0.40 690 851 1,156| 1,414 1,593] 1,692| 1,750 1,784 1,802 1,824 1,836
0.30 690 851 1,184 1,481 1,694 1,821| 1,897 1,943 1,969 2,004 2,017
0.20 690 851 1,214] 1,552 1,804] 1,962| 2,060{ 2,122 2,159 2214 27228
0.10 690 851 1,244) 1,626] 1,921| 2,116| 2,243 2,325 2,377| 2464| 2481
0.00 690 851 1,275 1,705| 2,047 2,286 2,448 2,557| 2,628

F2018-2022 690 851 964 1,001 1,004 988 976 969 963 930 931

b) RO FIEOHER (T H)

B 2023 2024| 2025] 2026] 2027 2028 2029 2030( 2031| 2041] 2051
1.00 143 286 311 331 340 342 341 341 341 340 342
0.90 143 261 290 315 328 332 333 334 335 336 337
0.80 143 235 267 295 312 319 322 323 325 326 328
0.75 143 222 255 284 303 311 314 317 318 320 321
0.70 143 209 242 273 292 302 306 308 310 312 313
0.60 143 182 216 247 269 280 285 289 291 293 294
0.50 143 154 186 217 240 253 259 263 266 268 269
0.40 143 125 155 184 206 220 227 231 234 237 238
0.30 143 95 120 146 166 179 186 191 194 197 198
0.20 143 64 83 103 119 130 137 141 143 147 148
0.10 143 33 43 54 64 71 75 78 80 &3 83
0.00 143 0 0 0 0 0 0 0 0 0 0

F2018-2022 143 324 340 353 354 351 347 344 343 332 332

BZ 0~1.0 CERE L7HEDRKTROFERZRT, 2023 FFO M EIT DTN 4 8 FAEE
HENTRER (TAC) 143 0 M T72 2 KOG L, 2024 420> O ifEE BN & 5 7 &
L7z, Wl D72 O HBLR O EE (F2018-2022, B=1.16 |[ZHH2Y) TifafE 2kt 1T 72358 DR R b
A UTo, RFPITEEE AN X 58 BB 5 10 4E 3 & 72 5 BIEFEOE Z T,
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R - ERIRER L, BIREIC OV TIIRE &R
2, SEBMW

Fa—="7VPA (BEKM R FEIFHERE2Z M)
HRE CARE0130.4 % (K E

Filimhl - FRIRIEEK
il - R

2023 ~D R

2023 4 @ 4 i Bl & IR
¥ BAaE

]~ 19754F 35 £ TR1988 ~20174F AR BE D SN A

2024 FE~DORFIEFH
2023 ED F X, BIRFAY T A—F 13 EBREEFESICETS
WIEHBE sk L RRHTH D T TR 2023 £ TAC D 143 7
ho b FEZRE

20244 LURE DEMR - FEHIE
R BAR

2025 4E
LABE~D
AR

I
|
FRIARY 2Rk T3 ]J

2023FDHFFHMA B DOIRE
Rylr—« 27 4 v 7 RBAERBRFZR (1960

2 BARICESL) L2023F0HAEN
HEH

l

20244 LARE D FHIMA B DR E
Rylr— - 27 4 v 7 BIEAERFR (1960
~19754E 33 X 101988 ~20174E & BE D N A
B BARICES) LEFEOBAEND
B

EE RS B RN
FEE BRI, 2024 41X 0.75Fmsy

2024 D ABC
20244 DR PR E T RIE A O g E B R
(0.75Fmsy) THHIWAFFAAEE
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HREEH2 HEAEZE

(1) EWFHHEFGE

2022 - TOFEBERRE R &L B ERIEE L HNT, Fa—=7 VPA (aFh—
NMEHT) 1Z L0 ERBIERERBEEHEE LT-, 2 — NMENTIC O T AR AE B
Bk, VR - BIAEAPERGHERIZIIT 2 BARMEALX, BARWEE X, B X o KA
FEMEBEIC KL DIRE L R TR R, El zti‘iﬁ~ﬁ-i°/7“%ﬁ1ﬁl DA H O FEHED KL f%%
FOMEREAMAET — 2 L0 RH Uiz, ERICE L i, RPEE MR eas o ms
NHRELE HARMEX I LOR /'NEE B DR E N T, Fh—EEBERIC iﬁ@%
2 X DA ER R E AW (FREE 5), 2022 FOEIEY) O F R E 2 i 2 &
2-11C, BEFRFHHEICHW I B ARFE TR M Z e & 2-2 12, sREAEIS I3 R & 2-3 18R T,
FHRICIZ R 2Ny 7 — frasyr (ver2.2.0.3) Z{EH L7z,

VPA S AT 1 A & L, FElmBENERZEOF R IZIE Pope DITLEIAE v, 77 X
T N—T OEPRBEIZ DV TIEPAL (2000 ; IEEF 25565 D77 A7 NV—T"DFHE, o=1)
DIFEHE - T2, 728, FRBIZ OV T, 1953~1988 4E35 L TY 1999~2022 4F 1T 0~4+5%
1989~1998 4F1% 0~5+iklic R D7z 4kl b, S EEE L HTa4+, 5+ (FT7 AT
—7) &ERLT D),

1. Pope DUz W ERBEOFHE (R7 v 7 1)
X (D) & EEmRLFEEIRERZ R L

N,y =N 0 X exp(M ) +C, % ex{%) (1

ZIZ T Nyl Xy FBIZBIT D a B OEIREE, Cay 1Ty F a0l RE, MIZAR
FETARER (04) TH D,

722, B, el (R2Fp-1), sl (X7 A7 V=7 IRZFp). IX
(2) ~ 4) RickviHELE,

C,, x exp(]\zlj o
N, =
Y (1 - exp(— Fa,y ))
C,, M
N,,, = —Cp,y jCpry N, X exp(M) + Cp_l,y X exp(;j (3)
C C M
N =2 N =—2M™" N xexp(M)+C _xexp|l — 4
P>y Cp—l,y p-Ly Cp,y + Cp—l,y p.y+l p( ) P>y p[ 2 j ( )

B, TITATN—TOEMHPET DHEIT, FRITIE U TRO X9 ITHEE L,
1988 H-D 3 i fa & 4 A DO EIREEL N3 1oss 3 TV Ny joss IFTR O THEE L 72,

_ (31088 X (Ny 1089 + N5y 1089) X EXP(M)
C31988 + Cat,1088

M
N3 1988 = + (51985 X €Xp (7) ®)
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C4-+,1988

N4+,1988 = N3,1988 C (6)
3,1988
1998 -0 3 sk & 4 A OB PRI N3 1008 35 & OV Ny 1008 (TR DO THEE L 7=,
C xN xexplM M
N, 1005 = 3,1998 4V 441999 p( )+ C}Jggg y CXP(—j @)
C; 1998 + Cy1998 T Cs,y 1908 2
C
N, 1908 = N3 1905 X C4’1998 ®)
3,1998
Fllla#zscdh ., gidE (X—IF IV F) DAL 9) KTEE IS,
Cmyxexp({fj 9
F =-Inl- ©)

7L, FTATIN—TDFIIEmEm-1 O F L& LWWE Lz, ak— MEFTICEIT 2
HKEFETHDH 2022 FOF (X—IF/UF) I, T 03 A N TR E 5 FHO%
FEvD F OB E Lic, 7 A7 N—7 (4+) IZHOWTIE, Ikmle-1m% Q%) OF &
U E R D L DICRDIZZFDOBAT v 7 2DHIEICLY EHITHRITFEDF i L=,

2. FEFEOF O (A7 v 7 2)

BIRBEEEEICLV A —I TNV F 2F a—=0 7 ko THERKRD T, 2T v 71
TliX, #— 7V F ORFIOFEREITEE 5 FH (2017~2021 ) OFHEE Lz,
AT w72 TlE, AT v 7 1 THOLNTAFHIIAERED DR SN H8IREEL, ¥ —3
FIVF OBRFEREL, BIRFIZFLODFORZ I 2T 2a—=U TICLVHEE LT,

FOFa—= 7 ICHWEZEREREME LT, EINR L, BREEPR S @AM
KEBTFEND~A VLD 1YL= o (LITF, IR CPUE), L O0)IIEFR F X
Mo1E47-0 ojER (DL, fA)Il CPUE) MW= (e 2-4), FEINET, BILE
BN DHEREETOIVUNE S D BARMERFE T 1~6 HIZ /vy 73y M X VEES
Nle~A T OIENLEE Sz, BIR CPUE 1%, —BMEET /L (delta-lognormal GLM
and GLMM) THi] (1~7 A & 8~12 A) &, KIROZFEZHIBR L7 %E{k CPUE (f#i
JEER6) Ao, )1 CPUE 1. 2007 LA & 72 o 7o~ A U L OIHWVREL B
THOIT, FOED~ AU RIAERD 900%%E 5O 5H¥EL, 1HBRELZVD~A T
TEE| G A B WD DI L CH H L 72 directed CPUE % FHVM = (R &R 6),

aR— MENT VSO DB AENEINEIZ, 2FRIAALOEJR &N R CPUE 12, 1
Wl EEJRENA)ICPUE 1L S L<HEAT DL RF —I TV FERLIEICLVHEEL
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2o LE3IHEOEIREFITEMICOWVWT, F/MESEL2EOIBEEEZLUTOLIITERL
7= (Hashimoto et al. 2018)

2
Inls, — (bgInBs,, + In 1
_lnL=§ 2'[ ry = (by sy ar)] _1n< ) (10)
f m 205 \/Znaf

ZIT Iy Xy FITRIT D FEEEME £ (1:2EIN &, 2:&MR CPUE, 3 : AJIl CPUE), Biyidy
EIZRBT DR I 28 EE (AR, 28 E, 3: 1l EEJHE) . g br
ol HEE /N T A =4 (= FVF LRHER) Th5,

E7o, Iy & By i, BFORESRATRSNDBEN DD 2 & 2E LI

Ity = drB,) (11)

7272 L. REFEF TIL bl W T OREMEIZS LTH 1ICEE L7z, ZaUE, bz H
ELEHATHLEREOHEMIIREIIEDL LD Th D,

FRIEME & A SE 2L, FEINEITEIREN 5 T & LEl-7- 2004 4ELIRE, BR
CPUE & 171l CPUE (% 2007 4ELARE & LTz, 2014 S~ A U L k] IRt R HE O a1 £ | 34
D THIRD TNy, 2015 FEOVREMITIT 2 L EOFEERANZEER TN Z LM b,
2014 FEITIE & 22 DN IR~ DKERD Theholo b B2 b, & ITKGTEN
IR Do To B ARWEVE X O JSE RS IS < BAR CPUE 1%, &R &E % KB L TR aTaek
MNHDHTD, Fa—=2ThbERW -, 72, 2022 £ 41| CPUE 1%, F7A % X fEifEo
WL D b~ A TV ORENENST-Z LD, RKEOE—7 il %t?&mﬁéﬁfﬁi& (=S
DUz CPUE [ZEREZ KB L TWRWAEEMER S 5720, Fa—= T bR\, 2
DOEMET (K10) ZH/MET 2 X 572 F 2 ERBAIT RO TAER. Fo202:=0.09, F12022=0.06,
F22020=0.17, F32022=0.29. F4:202=0.29 EHEEINTo, EZDMDNT A —HE q:=0.39,
02=0.63. q3=0.21, 01=0.87. 06,=1.28. 063=0.45 TdH > 7=,

FEIRFHI BT 27 V2l O FE & ZWiE RO (5Fn 5 42) FRA-SA2023-
ABCWGO02-03] (29> T, ARZBEOFMIZH T VPA OFEFHFRIZ SR E KT 5
TR IO W TR L7z, S o BIE & =7 A O THIE & 02427/ (e 2-1),
AR CPUE I3 OB L R THEEE A K E <, VPA OFFR LA LRWERAET D72
OIRZENRKRE -T2, — 7, A CPUE I3 AN I b /NS < FRIEMEOEA PR E -T2,

SHEMOV ba AT T 0 TEHATICEY, T—X DB - EHNTHLNDZ ETF OfE
REREHEMEICE U 22 b2 MR Le (R 7, M2 2-2) . EJREIX 2017~2018
HEFE T, BlAEIT 2017~2020 % T FHEENHVTZ, 2020~2021 £FONAEIT EHE
E&Niz, Vb AT T 0 747 A (Mohn’s p. Mohn 1999) %, &JRED 0.38, #
03 0.68, R (F-0.09, FiE-045 TH-7-,

VPA ODHEEBDOARMEE L ) LV RXT AN w7 T — b A NT » AEICLVFHME LT, 5
EMOBHE L EF VO THEOERAEEZ Vo) v 745 2 L CHIZREIREREE
EERR L, TN ZEHWTF 2 —=7 VPA Z3tHE 32 F71E% 1,000 [V = L, (XM
BRI, 2022 FFOHEEED 95%EHEXMITEWE (U7 h2) [26.8,167.0], Bl (b
V) [14.5,84.4], A& (fEF2) [40.1,261.1], Fo[0.04,0.29], F;[0.03,0.20], F»[0.07,0.54].
F3[0.13,0.94]. F4:[0.13,0.94] TdH > 7=,
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EOBHME CLEN) &EFAOTFHIE (E#)
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Total biomass SSB Age 0
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e 2-2. 5 FEMWoL ha AT T 0 TN (KBRS, PR AR A A

)

(2) FFRTHISGE

BoNTEREZ S & ITHREE BN 5 [k PRI Z1T > 72, 2023 FLABEDO A D
THNTIX, B2 43 AICBRE S 7 MEERILHEN 2 2 B3 2 P JEpBE 5 ) IRV T
REINTBEEMAH (1960~1975 £ KT 1988~2017 4F) DR v r— « A7 4 v 7 HE]
22 (a=0.0276, b=7.36e+05, SD=0.683) ML HEE SN HMEE V2 (EifEIEH> 2020b)
. BAEEBRO T A= HEIHEHT 57 — X%, SFoc (2019) 45 O &AM
(BfEIEH 20202) IZBWCT T AT N—THEE LR ICES HaE - MARE L,
B b FIEIC TR N —RIEE RO TOW D, MAREOKRZED A SFBITEE L TR0,
FEREFRNC I T DIERECF (X, [5F05 (2023) A EfEE HBHIES L OVABC RED
7o DHARFER (FRA-SA2023-ABCWG02-01) | (235175 1 REWROEHHANCHESEHE
HENDEE AW, FRTPHICHWEZ ST A — 2 TR E 2-5 1277, BRROHEY
PRIARBEFEOMICIL, ko MEPRAEESICET 27 (W TREI N
FREEFHEEEROH T ICHWEEZ I EE HWe, TALIIHAERFREFRLS, &
oot (2019) FEOEFFHMIZESETH V| BIEL L OREY FIEREITZ O HE
FERIZE T 5 2014~2018 DO EHMETH 5, 2023 FEDOSETE (F2023) 1%, 2023 4EDjfajE
BOGS FEEEE (BRI SHE1~12 ) ERRERE (TAC) D 143 5 h iz b L9
WARGE LT,

BIRRE O TRNIX, 2 A — MEST ORTEEE v,

a+1y+1 CXI{ ) (12)
Nyyu = (N +N4+y)xexp(—F;’y—M) (13)

BEREUL, ENTROIZEFRE &K E L T U ANORESND FiEZ b &i2(14)
Kz L VRO,

-38-



FRA-SA2023-SC02-02

M
Ca,y = al,y{1 - exp(_Fa,y)}exp (_?) (14)

5| Ak
Clark C.W., A.T. Charles, J.R. Beddington, and M. Mangel (1985) Optimal capacity decisions in a

developing fishery. Mar. Resour. Econ., 2, 25-53.

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 (2000) VPA. “Fp 12 42 6 JRATAD 4% 1l ffe N2 6 10 o5 3 i 38 — B R TAM 2R 5 —,
104-127.

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.

-39-



FRA-SA2023-SC02-02

e 2-1. FEnp EKE

i 0 3 4+

RHE (g) 113 362 663 846 1228
fiie3 2-2. HARETHRHEM

i 0 3 4+

FEUAREK 0.4 0.4 0.4 0.4
e 2-3. Bk EElE

i 0 3 4+

JRE & 0 025 1
WEHE 24, Fa—=2TEEE
i 2004 2005 2006 2007 2008 2009 2010 2011
pEYR = GJRKL) 3.88 0.72 1.05 16.98 9.62 5.34 15.34 20.56
E1* CPUE 34.81 38.54 66.91 523 161.51
41l CPUE 9.44 16.54 7.25 8.15 25.22
H 2012 2013 2014 2015 2016 2017 2018 2019
MEURE (JkkI)  31.87  105.53 10.27 99.82 42.80 58.65 90.20 31.27
B4R CPUE 34.89 35548 0.01*  567.09 13690 1,253.93  195.45 22.74
)1l CPUE 21.76 37.14 22.48 4727 35.02 20.37 56.87 32.56
s 2020 2021 2022
PEUIE (JkkL)  267.51  106.80  152.10
E54E CPUE 276.96 72624  154.78
)1l CPUE 56.36 56.13  40.14*

#2014 FE D BHR CPUE. 2022 ZED £ )1l CPUE I F 22— = ZIZE& TN TV R,
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MRF 2-5. FERTREIRICHWZ AT A=

" BN Fmsy F2023 PEURE AT R

i (7 1) (1£2) (1 3) (g) R Hle

0 7% 0.59 0.25 0.16 16 0.40 0
17 0.34 0.14 0.09 43 0.40 0.25
2 7% 0.58 0.24 0.15 71 0.40 1.00
3% 1.00 0.42 0.27 90 0.40 1.00
4l 1 1.00 0.42 0.27 114 0.40 1.00

W1 AR 2 RN BI R C MSY & EELT 2 KMEDHEE OB LS iIRE (F
bbb BFITHEEEIRAFE T O Feurrent MD#ERER)

T2 A0 2 FEMSEHE S THEE SN Fmsy (T78b b, S RIoEE G RGN T o
Fcurrent (Z Fmsy/Feurrent Z #7776 D),

3 ERROBIREO F T, 4 RIOEPHFAN CHEE Siviz 2023 FEJRED E & T 2023 4
DOIHER 143 J7 F 272D X O ITRE LT Fo
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HWREREM 3 BHE/NTA—F LFAMBEROME

ek 3-1. BAEERFBRRXD T A%

BAEERRK KE ki | BCMEBE a b S.D. P

Bor— AT 478 | e/ Rk i3 0.0276 7.36e+05 0.683 -

al blIIBHAEEBRROHEE T A —#%, SDIIMABOERERZE, pliH CHEBEERKT
HBH, 1er05 1 10° 2 EHT 5,

R 3-2. EEHIELEE L MSY

HH fiE iHA
BEE LA, KR4 PER MSY 2EH 158 A &
SBtarget 1,093 Fh»
(SBmsy)
. [RAREHELEME, MSY @ 60%DfERENSGONAIEAR
SBlimit 465 Fhv
(SB0.6msy)
ok HE MSY O 10% D ENEONABA R
SBban 66 Fhv
(SBO.1msy)
B KFpfoc A2 PE B MSY % KB E QAR F)
Fmsy (0 7%, 1 %, 2 %, 3 %, 4 LA L)
=(0.25, 0.14, 0.24, 0.42, 0.42)
%SPR (Fmsy) 41.1% Fmsy (2%t i3 5%SPR
MSY 338 Fhy | e KFefe A PER MSY
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HH fi G

SB2022 386 Thv | 2022 FEDOFAE

202 2022 SFOIRMEIE (RELREF) (0%, 1 3%, 2 %, 3 k. 4 A L)

=(0.09, 0.06, 0.17, 0.29, 0.29)

U2022 9% 2022 FEDWEERIE

%SPR (F2022) 56.0% 2022 GED%SPR

%SPR (F2018-2022) 36.9% BLK (2018~2022 ) DIREEIT X I H%SPR

EEILEE L O LR

SB2022/ SBmsy 035 BRFRAERLZEBRTI8AR (BEETHEELE
(SBtarget) i) (245 2022 FEOFA B

F2022/ Funsy 056 i;iﬁii;ﬁ%%ﬁ#é?ﬁﬁ&t:ﬁ#b 2022 4E

BAEROKYE MSY % £ 5K#EE TES

MRIEE DK MSY % £ 5KHEL TES

BagEOBM LYl

*2022 FEDOBRE DT T Fmsy ODIREEL 5 X 5 F Z%SPR #5 U THH LR 7,
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2024 D 2024 FFOH AR BLROMEEE I —
ABC TRIFEIE x4 B EE D (%)
(Fr) (Fh) (F/F2018-2022) PEEETE AT
222 851 0.65 14
=5 4

« ABC OHLEIZIX, 2 4F 9 A PSS N-NEIREE H #HCBI 2R aTE I TRV o
bh TKEBEEFEES 2R TED LN FUATOWRBSBERBRE V-,
o PEEAREB 1. 2021~2023 FETBARICIST 0.8, 2024 FELIEIX 0.75 VLS,

R 3-5.

725 B 2 RAWTRER T RIS R

ZRUTWDHEENM AR

HH OBfE | FRIKRE - °
(Fr) (FF) | SBtarget | SBlimit | SBban
HEERRATERTSB
B=0.75 1349 | 7282269 66 100 100
LREERBRDBEFERALGS
B=1.0 1.104]  541-1.906 43 08 100
B=0.8 1206 | 691—2,191 61 100 100
B=0.7 1,405 | 7672348 70 100 100
B=0 2,628 | 1,580 4,153 100 100 100
F2018-2022 963 | 425-1.708 30 03 100




MEFE3S. BAR3BEZHAVWEERTRARGRE (o3%)

FRA-SA2023-SC02-02

ZRL QWD ARMEEM AR

BARNEHELEMEL 50%LL EOERT EELE

SBtarget SBlimit SBban
FEEHHRTER TS
B=0. 75 2026 4 2023 4 2022 4
EFELERRD B EEALIZSGE
B=1.0 2051 ELURE 2023 4F 2022 4F
B=0.8 2027 4 2023 4 2022
p=0.7 2026 4 2023 4 2022 4
p=0 2025 4 2023 4 2022 4E
F2018-2022 2051 LR 2023 4E 2022 4
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HRER4 BEFICETLZFRAEARENERROME

27 (8 AdAa)~9 AWA) odbIuNILEHhEIkicis 1T o/ MR A OB B 4 fiE 3
D72, 1997 0 B EFEM B LA L D8 b — L& 7o AEEEFI A A E i S
T& 72, 2014 - BITRER Y GALFE A TRAERER B M ES iz (Gfn2 (2019) FE
BRI RS F 2 E R 5 2 ). 2019 FLEL ., JUNAEVE PRSI A BEE AL, B ARHEVE 2
SALE E TEESBFELL KOV (RN HEY U, B AREO SIk AR R E 41T > T
W5, 723, 2019~2020 FIT A AL CTHIE Fr— A2 HWe s v 7 a M A i A
7 Bl 5 AL D W 17,

ke L C Ot L WD ILMAEFE &S IRIC 317 5~ 4 7 @ CPUE % 2012 FLIEIZ DWW
THIRX 4-11ZR LT, MAEEAIRICB W TRES N D~ A U VX EICHIEAE 100
~130mm DY pEf T, Z D CPUE (X, 2016 FFIZ K BN L 72 % A L7223, 2021 i
O L7z, 2022 FEIEF 084 L, CPUE 1L 3.1 kg/fdTH - 7=,

IR AR EREICB O CTERE SN~ A U 2 13.2019~2022 FEO VT H A E 100~150
mm OYEAN EERTH o7, 2019~2021 1%, FEJELMHEIIN 2 THEX -5 E LB X
OHAEH 7 00 B AR © 0 A0 D3RR S A7 23, 2022 AR JE ik o 4 ¢, #k
MR CIEOMEZITLE A CHRTDZENTE -T2 (HRX-4-2) |

25 ¢

CPUE (kg/#8)

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
-

X 4-1. JuMAbE IR T 5~ A U > D CPUE
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HRERS EEVOEH—MRBROBELL

i 2 PN T AR MDA TE ORSE 2 3T 5 72012, 2022 FEICHE /R, AR, S, B
B RIFRTHRESNTZ~A UL 771 BIEICHOWT, 2 4 OlmaFHE I Do —
B Z R Lo, B eI — 8 L2 BIA 1 81.23%, 1 Hiids L U2 B DR =P 12
HoTEHITENZN 1829%E 039% T oo, FEhiEEHEE DRI L S5 average
percent error |% 5.99% C, ARREIZI T Dl E D2 W72 Fl A Tk R & T M
DEWNZ EP/R S 7z (Fujinami et al. in press) ,

2011~2022 FICHERE, AR, ELR, HJF, SEOR, BRI, Lo, miR,
FIFR TSN~ A 7> (Hi 9531 fER) OFEMmEEMREZEN L, MMEX-11
2011~2022 FE\ZH 1T 2 IIEY) O F MBI EEIA R ORELE N EZ R~ T, 2l EOFHEREIC
BT OREZITELL L TRV | FFEER O FEARR T, 2011 425 2014 FFI2 T TR %
WD LT3, £ D% 2016 H=F TN L 72, 2016~2018 =DM, K44 O IR E 13484
IXVNTHERS L7225, 2019 4FELIt4 . 2020 -2 BR\UNT 2014 R A DR E THER L 7=,

N=1230 &v6 BED 541 1258 G&74 704 5B5 4BO VB4 2GS THO

250
—h— > 4R

200 - 3
E —— 2iR
E —o— 1
E 3
® a

1501 |

100 1

T T T T T T T T T
2011 2013 2015 2017 2019 2021
5

2 5-1. 2011~2022 FFIZ BT 5 Fhin—IKEBHR OREZL R I I HE(R 22)

5| Ak
Fujinami, Y., M. Takahashi, H. Kurota (in press) Evaluation the precision of age determination and
variability in growth for Japanese sardine (Sardinops melanostictus), Tsushima Warm Current

sub-population. JARQ.
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HEEH 6 CPUE MiZE#4t

(1) BARBEEE O R £ X8 CPUE

ERIBEE A E XM O 1 84720 O~ A U flER (B3R CPUE) OEHE(LE1T
ol MR LIeT —Z 1%, 2007 FLUE, BARRICE T 2 A E S A2 KEIT Lz 1#
BT OB L BERX, v TV, v A TR EOER)N SRS, CPUE 1T

14720 D~ A TR (kg 2z, BREERNE L TERELZ 50 m FEKIET
~5KOVTMFK%MMBH@E%Wﬁ%ﬁWK(NBMMW&W/B~F%

CPUE DOIEAE(LIZIX delta-lognormal £E% W o, Ziud, AL e pfERZTHIT 5 E
kaﬁ@tﬁé%é@ﬁ@cmm(ﬁﬁﬁ@)%%@#é%fw@ D % Bl 2 AR
LDFETH D, AIRHEROMHITICITRRZESMIC ZHM 2 IRE LI —RILHRIEET L
(GLM) % . Aifa CPUE Of#HTIZ] h% M IER A 2 RE LT —RALBIBIR G T T L
(GLMM) % R 7=,

CPUE % THIT 28HA%E LT, F (W7 TV BAEH) - 8 1~7HE8~12 HD
THIML, BT Y AVER) -y (7 IV AR - BRI O 50 m FEEKIE (1
BN T, T Y V) AR EBIB O EAERE AW, L IO R EERIX
i CPUE DT TIXT — X DR VLA DOENFET 272D EEHE L LTHRY A
7oo VIF ZEiE & LCEEMLBEIT W L 2R LT, TR TOEHMOMAGDbEES
JE L., R RELE (AIC) IZESWTETAEZRIRLZLEEZA, ZREN AN
®’INTz,

AR« “IENAET L
Log[ Pijk ] = a + Year; + Season; + Ship, + Temp50j, + Year; X Season;

1-pijk

A CPUE : X IR ET L
Log|[CPUE, ;| = v + Year; + Season; + Shipy + Temp50yc + 8y + O

piik [T A fFESR . CPUEj 13435 CPUE, a B X Oy I3EHK. Year; 1L i 4, Season; 1T j #i
fil. ShipkE k iy, Temp50iik 1% 50 m #R/KIE, Year; X Season; 1L i £ & j IR O ZZAAEH . &y
IXEEHIIOZENER (707 585, 0 ILkIRDi4F, j H TOREEZRT,

BIRSNTZETNVOZYMEZMRT DT, FRAEDAR & EMERICHER LT-, XS0
ETITI, FBEOSEITHE L KEICH L TR Y NAE BN, fHEOER DA T T /L TlE.,
FRAZDBE AT IER AN L L TV | FRAEOSBITFE LMK L TR DA
Too A UL OiSED A BEITFEKIE, #HEER CPUE (XFECMICE > TEL2E B REW
ZEERLTEY, SROEELLOPETH D,

FRETFTANS, T_XTOEHOMBEDEE AW TELEO R/ " FH (LSmean)
EHE L ST T VOFNE L M ER DA OFNREE R D 2 &Tﬁﬁﬁmcmm
DFERNLVY REREH L, £, BEZF L7 — FA N7 v 7% GATEIE 300 [B]) |
0. OSUEHEXR ZRDT=, RITOFEMIL ¥ = A > b (FRA-SA2023-SC02-106) %%
I nzu,

HEHE(L, CPUE & / 2 F /L CPUE (FR35I] CPUE O FHIE) b+ 2 &, B 54
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Ly ROMEITZED B> 7273, 2015 4F & 2017 4, 2021 FEOFEAE(L CPUE 28 K& W
BEpole (XK 6-1), ZNOHDFEITFEMEZBEL CEQREENRH Y, BFIT~vAY
T OWERDIRNA | KR T HIRE S Ts, BRI Ko THIRSCKIRDO B R A FRE L
TofESR,. CPUE < eo7c B bivD, —JH. 2011 & 2012 4, 2016 F, 2022 FD
FEHXE(L CPUE (X, / X /L CPUE LV HIE< o7z (X 6-1), T4 6 DFX 3~5 HIT
DHFE L FEoTIEN D -T2, HIFSCKIROMR A BrE LI EHELIZ X Y CPUE 2MK
K lpotzbBZEZDLND,

(2) A)NEHRE Xi{E CPUE

F)NROFRE XML D 1wl EOBRERIEOR B Z1T o7z, A LT — X%,
2007 AELIRE, )R EEEICKBTEND 1 HY4720 1 L4720~ T2 ~T ¥,
YN UNAAL U ERENDRD, CPUE (X, 1 HY7-0 | £X47=0 O~ A U
&= (b)) 2RV,

~ AU TEREELMN LT —% Y 25 CPUE 25 9 % directed CPUE k%
M7z (Biseau1998), Z D Hikid, 1 Y4770 14720 O~ A U LR (w1 Ui
AR R) NEWEZENDIAIC, BFEORE~A U VIRERNRZDED~ AU ki
TEED IO%IZETHET, T—XEMT2HETHL, itishiT—% &y MZBIT
% CPUE O HE X directed CPUE & ME(EAL, JHWVER¥EAZE L7- CPUE £ E 26T
W% (Biseau 1998),

2022 FO R FE XM EORBEREIT, A)IIROBEEDO 1R E-T-, vM1 VT &
LT BEOEGIT 037 LIRS, A U LIABROETEMEIL 0.14 LK -7z, fiH &
NIZHEZEDOEIGIX 0.18, ~ A U fERDFEFIMHEIZ 0.67 L W TR b FIFE KV IEN- T,
directed CPUE & / X F /L CPUE (A Ui LT — 45250 1 Y-V DO~A U Vi
MEEOFEVHE) X, WG 2010 LIRS EIME R 25 7L 507228, 2022 4FI2A Lz

(F 2K 6-2), 4 b Lo ROBBIIMEA—B L TWe23, directed CPUE O 7 23 28 Bl i 1 3
INE o T,

2022 4£1C directed CPUE 38 LY/ 2 J-/L CPUE 2 L7 BEA L., B X i oif
HME~A T vOREFMOTHICERT D EEZOND, AJRTOE S@RELSN D
WL D~ A T EERITIHD L TWARNWZ L EERD L RFEOE— 7 RNBE 1% D
FESE I HE-S < CPUE I ZE IR EZ KB L TV R W ATFEMED E U,

5| A
Biseau, A. (1998) Definition of a directed fishing effort in a mixed-species trawl fishery, and its

impact on stock assessments. Aquat. Living. Resour., 11, 119-136.
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HRERT HEEFEEREOLR

WEARJE & AR OGRS R A 5 & 2021 FOBRFEITOT M EFEES N
N, HARIT T HEESRE @R 7-1), 2022 413 3 mall EOfENE D oo 7z
72, 2021 FED 2 U EOBREII T HELESNZZ LIk, BAENTHELELE 2o
Too FTo, o T 2019 FAEBEOMAREN FHEES N, —H, 2022 FF1E 1~2 A D
ERBRLTHY . 2021 FO 1 EEREEMAEN EFEEL o7, & <IZ 2021 kit
DANNEIL, 2020 R EEDO NN BN A D BAF IR BAEERR & 7o o 70, TAUTPEV, 2021 4
DEFREITDOTNC EHFEESNT,

AEEOEFRHmIC S & -5< 2022 FEOMAEITFHAEBRICH &S HEEEDO T
EERIEETHY, 2022 FOGRE & FAEGVEFEEO THIE & FREIC -7 (2K
7-1), L2 L, 202D 12 BOEFEENTFHIEL D L2072, 2023 F£FOEIRE LBl
AEIITHMEL Y b2 HEE SN, 2O/, FBAEERBRRRICE &5< 2023 FOMA
BIEITHMEIY 720, 2024 FEORFREEBABNENT D2 LICXD, 2024 F£0
R (ABC) N EAEBIEINT-,

2021 FO BAFRIMAIZ L - T, 2023 FLUBFEOERERS L OB EOHRIIKIE R B5
BEL o7, 2023 FOREB AL 2~3 AV TH Y | SFEEOERFAM O R4
PR—=FLTND, AEINREFEIRBAIO S & Tl 2031 412 HEE HAEE A 8 2
DIEFRILS0%EMZ D L TRIESNZTD, AE SN EIRE I #& R 20 80X
TiERWEEBZ LD, L, BHEFOMAEDRHEEENRRKE W=D, 5% LERO
BAICER LN S, BHEEZEEICITOMLERND S,
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Rk 7-1. FEOFHHEERORAE (T L)

4
A 4 BE 2020 4E 2021 4E 2022 4E 2023 4E
2019 257

2020 240 286

2021 246 272 352

2022 143 274 410 503

REDEFITYZFE ABC SHEROBRARTRIEL ., BAOFIIREELIE OB A EH
EE%EENEIRT, EEEFM LS FEFMAZ BT 5 &, 2021~2022 F (R TFHI%
Be) ITHEELE 7275, 2023 F (FRTFREZEL) X EHEEL o7, THIX, 2021
FEOMARED EHEENRKRENTEEL TWHHTH S,
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HWREM 8 BRMITHERDOFEM (1960~1969 £F)

ERBIEER ()

= 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
07% 1,112 217 85 788 163 22 20 114 118 426
1% 208 60 66 39 36 12 28 14 38 47
2% 243 46 25 17 14 11 17 19 5 9
3% 85 70 15 8 9 2 12 14 3 1
45% (4Ll 1) 54 51 6 4 4 0 8 5 8 6
Sik bl b

= 1,703 444 198 856 225 48 84 166 172 488
ERRNRER (T hy)

i 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
07% 11.5 4.6 2.5 5.2 2.7 0.7 0.7 3.3 4.2 1.8
1% 12.7 3.6 3.8 2.2 1.9 0.7 1.7 0.7 2.0 2.3
25k 18.8 3.9 2.0 1.3 1.1 0.9 1.4 1.6 0.3 0.6
35% 8.5 7.7 1.5 0.8 0.9 0.2 1.3 1.4 0.3 0.1
455% (47% L 1) 6.9 6.2 0.8 0.5 0.5 0.0 1.0 0.6 1.1 0.8
Sl b

2} 58 26 11 10 7 3 6 8 8 6
AE R TR

4 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
07 1.91 0.77 0.27 1.33 0.24 0.09 0.23 0.32 0.18 0.28
15% 1.01 0.63 0.76 0.24 0.21 0.03 0.20 0.30 0.21 0.12
2% 1.13 0.86 0.81 0.56 0.15 0.11 0.07 0.25 0.19 0.08
3% 0.97 2.21 1.06 0.83 0.87 0.04 0.22 0.09 0.06 0.05
45% (4Ll 1) 0.97 2.21 1.06 0.83 0.87 0.04 0.22 0.09 0.06 0.05
Sl b

%SPR 2.7 11.3 17.6 10.2 35.8 71.5 50.5 41.8 55.2 583
F/Fmsy 5.20 3.73 2.58 3.04 1.24 0.26 0.74 0.98 0.66 0.60
FElpnElR R (HhHR)

4E 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
0i% 1,593 493 436 1,306 927 310 119 513 877 2,123
1% 400 157 153 223 230 487 190 64 251 491
2% 439 98 56 48 117 125 317 104 32 137
35% 168 95 28 17 18 67 75 199 55 18
45% (4L 1) 107 70 12 9 8 7 48 66 162 137
Sik LA b

2t 2,707 913 684 1,603 1,300 997 749 946 1,376 2,904
AEERIE R R (5 k)

iE 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
07% 1.7 1.0 1.3 0.9 1.5 0.9 0.4 1.5 3.1 0.9
1% 2.4 0.9 0.9 1.3 1.2 2.9 1.1 0.3 1.3 2.4
25k 3.4 0.8 0.4 0.4 1.0 1.0 2.6 0.9 0.2 0.9
35% 1.7 1.1 0.3 0.2 0.2 0.7 0.8 2.0 0.7 0.2
455% (45% L 1) 1.4 0.9 0.2 0.1 0.1 0.1 0.6 0.9 2.3 2.1
Sl b

2t 10.5 4.7 3.0 2.8 4.0 5.6 5.6 5.6 7.6 6.5
R R (7 b))

4E 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
07% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1% 0.6 0.2 0.2 0.3 0.3 0.7 0.3 0.1 0.3 0.6
2% 3.4 0.8 0.4 0.4 1.0 1.0 2.6 0.9 0.2 0.9
35% 1.7 1.1 0.3 0.2 0.2 0.7 0.8 2.0 0.7 0.2
45% (4Ll 1) 1.4 0.9 0.2 0.1 0.1 0.1 0.6 0.9 23 2.1
Sik bl b

= 7.0 3.0 1.1 1.0 1.5 2.5 43 3.8 3.5 3.8
ERTRIERRE ()

i 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
07% 10 21 29 7 17 30 38 29 35 4
1% 61 60 57 57 53 61 60 52 52 49
2% 77 84 79 80 81 80 83 85 73 66
35% 100 111 105 104 104 98 106 99 119 110
455% (45% L 1) 127 122 124 120 127 119 130 132 142 154
Sl b
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WREN8 (DDE) HRMBINHEROFM (1970~1979 £)

ERBIEERE ()

= 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
07% 165 141 448 1,906 2,928 1,762 5,711 6,083 1,223 17,118
1% 1 4 24 128 102 284 635 976 1,433 955
2% 4 4 36 67 80 204 727 1,199 1,943 1,691
35% 1 2 15 9 70 129 582 947 953 1,282
45% (4Ll 1) 2 1 6 42 21 98 340 585 386 579
SpElh b

= 173 153 529 2,151 3,201 2,476 7,995 9,790 5,939 21,624
ERpRRER (T hy)

i 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
07% 1.9 2.8 7.0 27.5 65.2 37.5 109.4 107.1 24.2 296.9
1% 0.1 0.2 1.5 7.4 5.1 16.4 37.6 52.3 101.2 54.3
25k 0.3 0.3 2.9 4.9 6.8 16.3 59.6 98.4 161.5 143.3
35% 0.1 0.2 1.5 0.9 7.0 13.0 58.8 97.3 133.3 150.5
455% (45% L 1) 0.2 0.2 0.8 6.0 2.6 12.9 43.7 73.4 66.9 82.0
Sl b

2} 3 4 14 47 87 96 309 429 487 727
AE R TR AR

4 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
07k 0.40 0.05 0.13 0.28 0.33 0.16 0.37 0.35 0.05 0.63
15% 0.00 0.02 0.01 0.06 0.03 0.06 0.10 0.12 0.16 0.06
2% 0.02 0.01 0.28 0.05 0.06 0.08 0.25 0.34 0.48 0.36
3% 0.02 0.01 0.04 0.12 0.08 0.15 0.47 0.83 0.66 0.94
45% (4Ll 1) 0.02 0.01 0.04 0.12 0.08 0.15 0.47 0.83 0.66 0.94
Sl b

%SPR 63.7 91.6 67.3 57.1 60.0 61.9 31.3 25.5 30.0 19.3
F/Fmsy 0.51 0.09 0.42 0.61 0.56 0.49 1.39 1.81 1.53 2.28
FElpnElR R (HHR)

4E 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
07k 607 3,874 4,651 9,395 12,882 14,529 22,585 25,230 30,768 44,753
1% 1,074 271 2,481 2,751 4,737 6,238 8,297 10,463 11,932 19,623
2% 291 719 179 1,643 1,740 3,092 3,949 5,042 6,214 6,825
35% 84 192 479 90 1,047 1,100 1,906 2,052 2,398 2,574
45% (4Ll 1) 98 120 206 442 315 839 1,114 1,269 972 1,162
Sk A b

= 2,154 5,176 7,995 14,321 20,720 25,798 37,850 44,056 52,284 74,938
AR E (5 k)

iE 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
07% 0.7 7.6 7.3 13.6 28.7 31.0 43.3 44.4 60.9 77.6
1% 6.6 1.6 15.0 16.0 23.8 36.0 49.1 56.0 84.3 111.7
25k 2.3 5.9 1.4 12.2 14.6 24.7 32.4 41.4 51.6 57.8
35% 0.8 2.0 4.9 0.9 10.6 11.2 19.3 21.1 33.5 30.2
455% (45% L 1) 1.5 1.6 2.7 6.3 3.9 11.1 14.3 15.9 16.8 16.5
Sl b

2t 11.9 18.7 31.3 49.0 81.6 114.0 158.4 178.9 247.2 293.8
R R (7 b))

4E 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
07% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1% 1.7 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2% 2.3 5.9 1.4 12.2 14.6 24.7 16.2 20.7 25.8 28.9
35% 0.8 2.0 4.9 0.9 10.6 11.2 19.3 21.1 33.5 30.2
45% (4Ll 1) 1.5 1.6 2.7 6.3 3.9 11.1 14.3 15.9 16.8 16.5
Sik bl b

= 6.2 9.9 9.0 19.4 29.1 47.0 49.8 57.7 76.2 75.6
ERTRIERRE ()

i 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
07% 12 20 16 14 22 21 19 18 20 17
1% 62 58 60 58 50 58 59 54 71 57
25k 78 82 80 74 84 80 82 82 83 85
35% 99 104 102 102 101 101 101 103 140 117
455% (45% L 1) 152 137 132 142 123 132 129 125 173 142
Sl b
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WREN8 (DDE) HRMBINHEROFM (1980~1989 )

ERBIEER ()

= 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
07% 12,077 4,390 9,885 3,135 2,669 2,001 4,082 3,249 1,162 5,004
1% 3,326 8,019 1,960 721 7,537 8,141 6,258 1,961 3,911 371
2% 2,921 1,855 9,286 4,332 1,890 2,667 9,265 10,699 11,124 5,423
35% 1,018 2,364 1,212 8,197 8,088 3,321 3,987 3,673 4,943 7,213
45% (4r5 A 1) 313 684 822 1,013 2,906 3,209 2,647 4,276 2,946 4,460
SERLA L 1,573
2 19,656 17,312 23,165 17,399 23,091 19,339 26,239 23,859 24,087 24,044
ERRNRER (T hy)

i 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
07% 182.3 56.7 128.7 46.4 44.7 35.5 75.0 47.6 24.3 56.9
1% 193.0 341.1 49.7 26.2 276.0 412.0 231.7 72.5 174.2 19.5
25k 224.9 112.5 520.9 292.2 129.5 173.6 490.1 666.6 693.6 359.9
35% 110.6 199.0 92.1 544.4 573.3 268.1 384.8 259.9 383.7 539.5
455% (45% L 1) 40.0 82.3 77.4 107.3 254.0 301.7 304.5 365.8 329.9 403.0
S lh b 167.7
3t 751 791 869 1,017 1,278 1,191 1,486 1,412 1,606 1,546
ARl TR

A 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
0% 0.12 0.05 0.21 0.05 0.04 0.02 0.04 0.04 0.03 0.20
15% 0.29 0.14 0.04 0.03 0.18 0.20 0.11 0.03 0.07 0.02
2% 0.34 0.33 0.30 0.14 0.11 0.11 0.46 0.35 0.29 0.17
3% 0.49 0.67 0.49 0.63 0.53 0.36 0.31 0.43 0.35 0.39
45% (45 A 1) 0.49 0.67 0.49 0.63 0.53 0.36 0.31 0.43 0.35 0.64
SigLh - 0.64
%SPR 30.6 33.1 36.9 44.7 443 48.7 39.7 45.9 46.1 412
F/Fmsy 1.43 1.37 1.16 0.84 0.88 0.76 1.04 0.83 0.83 1.00
FElpnaEl R (HHR)

i 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
0% 125,860 100,414 62,748 85,872 86,283 111,353 128,911 105,948 43,400 33,287
175 15,984 74,478 63,715 33,968 54,995 55,652 73,004 83,070 68,359 28,140
2% 12,372 7,991 43,359 41,105 22,179 30,693 30,640 43813 54,077 42,620
35% 3,190 5,902 3,838 21,462 24,006 13,319 18,390 12,952 20,609 27,142
45% (4s5 A 1) 982 1,707 2,605 2,653 8,624 12,872 12,210 15,081 12,283 11,524
Siglh b 4,064
2t 158,389 190,492 176,265 185,060 196,087 223,889 263,155 260,863 198,728 146,778
AEERRIE R E (5 k)

A 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
07% 190.0 129.7 81.7 127.1 144.4 197.8 236.9 155.2 90.8 37.9
1% 92.7 316.8 161.4 123.4 201.4 281.7 270.3 307.0 304.4 147.9
25k 95.3 48.4 243.2 277.3 152.0 199.7 162.1 273.0 337.2 282.8
35% 34.7 49.7 29.2 142.5 170.2 107.5 177.5 91.6 160.0 203.0
455% (47% L 1) 12.5 20.5 24.5 28.1 75.4 121.0 140.5 129.0 137.5 104.1
SigLh b 43.3
3t 425.2 565.1 540.0 698.4 743.3 907.7 987.3 955.8  1,029.9 819.1
R AR (7 b))

i 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
07% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2% 47.6 24.2 121.6 138.6 76.0 99.9 81.0 136.5 168.6 141.4
35% 34.7 49.7 29.2 142.5 170.2 107.5 177.5 91.6 160.0 203.0
45% (4s5 A 1) 12.5 20.5 24.5 28.1 75.4 121.0 140.5 129.0 137.5 104.1
SEELA L 43.3
2 94.8 94.4 175.3 309.3 321.5 328.4 399.0 357.1 466.1 491.9
ERRIERRE ()

i 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
07% 15 13 13 15 17 18 18 15 21 11
1% 58 43 25 36 37 51 37 37 45 53
25k 77 61 56 67 69 65 53 62 62 66
35% 109 84 76 66 71 81 97 71 78 75
455% (45% Ll 1) 128 120 94 106 87 94 115 86 112 90
Sl b 107
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WREMS (DDE) ERMBNHEROFEM (1990~1999 £F)
ERBIE R (P52

I 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
0% 8,300 2,810 2,325 5,126 7,293 6,828 2,496 375 11 501
125 899 905 725 1,593 2,131 1,556 505 118 228 153
2% 1,853 2,635 1,399 1,050 1,717 791 538 59 87 116
3% 6,009 2,210 2,255 1,726 1,428 312 302 30 20 74
4% (43500 k) 5,020 4,980 2,423 1,265 1,049 162 70 3 9 5
SEELL 2,251 2,644 2,333 2,280 361 312 28 1 4

B 24333 16,184 11,460 13,040 13,980 9,960 3,038 536 360 849
FlpRAE R (F )

I 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
0% 114.4 67.9 46.4 75.1 117.8 95.3 38.6 10.8 0.4 14.5
155 55.5 56.3 49.1 109.6 136.9 98.6 31.3 7.0 13.3 8.9
2% 139.9 220.5 132.6 110.5 153.3 71.2 43.9 5.0 7.9 10.0
3% 500.6 199.2 231.9 199.0 163.1 335 29.5 3.0 2.1 7.4
4% (4850 1) 453.8 462.3 247.8 141.3 133.3 20.2 8.3 0.4 1.1 0.6
sEELl L 241 274 267 281 54 47 4 0 1

=t 1,505 1,281 975 917 758 366 156 26 25 41
AERRRITR AR A

I 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
0% 0.39 0.27 0.27 0.62 1.09 2.08 1.51 0.46 0.04 2.52
125 0.06 0.08 0.13 0.38 0.76 1.00 1.50 0.29 0.76 1.62
28% 0.13 0.33 0.22 0.35 1.32 0.99 2.16 0.94 0.46 2.01
3% 0.36 0.28 0.69 0.59 1.86 1.35 3.16 1.00 1.48 1.30
4% (41500 k) 0.69 0.78 0.77 1.77 1.33 2.46 2.98 0.37 1.48 1.30
SEELL I 0.69 0.78 0.77 1.77 1.33 2.46 2.98 0.37 1.48

%SPR 38.6 40.3 382 19.5 6.7 23 2.7 20.3 23.9 1.0
F/Fmsy 1.09 1.03 112 2.25 4.54 6.22 7.76 2.17 2.17 7.41
ElRIEI RS (HHE)

I 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
0% 31,227 14,473 12,120 13,571 13,395 9,524 3,911 1,239 362 666
125 18,216 14,136 7,401 6,221 4,900 3,008 794 578 523 233
2% 18,559 11,474 8,735 4,368 2,865 1,540 743 119 291 164
3% 24,129 10,923 5,534 4,710 2,068 515 385 57 31 123
4% (48500 1) 12,288 11,255 5,513 1,864 1,743 217 90 11 14 8
SERLLE 5,510 5,977 5,309 3,359 599 416 36 4 7

B 109,929 68,239 44,612 34,093 25571 15,220 5,959 2,009 1,228 1,194
FElmBIERE (5 hY)

I 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
0% 43.0 35.0 242 19.9 21.6 13.3 6.1 3.6 1.3 1.9
125 112.4 88.0 50.1 03 31.5 19.1 4.9 3.4 3.0 1.4
2% 140.1 96.0 82.8 46.0 25.6 13.9 6.1 1.0 2.6 1.4
3% 201.0 98.4 56.9 54.3 23.6 5.5 3.8 0.6 0.3 1.2
4% (43500 k) 1.1 104.5 56.4 20.8 22.1 2.7 1.1 0.1 0.2 0.1
SEELL I 59 62 61 41 9 6 1 0 0

B 666.6 484.0 331.1 2252 133.4 60.7 22.4 3.8 7.6 6.0
EhnpEAE 07 hY)

I 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
0% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
125 0.0 0.0 0.0 0.0 7.9 4.8 1.2 0.9 0.8 0.3
2% 140.1 96.0 82.8 46.0 25.6 13.9 6.1 1.0 2.6 1.4
3% 201.0 98.4 56.9 54.3 23.6 5.5 3.8 0.6 0.3 1.2
4% (4850 1) 111.1 104.5 56.4 20.8 22.1 2.7 1.1 0.1 0.2 0.1
Smgll 59 62 61 41 9 6 1 0 0

=t 511.1 361.0 256.8 162.5 88.1 33.1 12.6 2.7 4.0 3.1
AERBIERE (g)

I 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
0% 14 24 20 15 16 14 15 29 37 29
155 62 62 68 69 64 63 62 59 58 58
2% 75 84 95 105 89 90 82 85 90 86
3% 83 90 103 115 114 107 98 101 104 101
4% (41500 k) 90 93 102 112 127 124 119 128 120 120
SEELL I 107 104 114 123 149 151 140 148 132
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WREN8 (DDE) HRMBNHEROFM (2000~2009 )

ERpIEERE (H5E)

= 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07k 190 4 9 4 44 75 29 141 94 276
1% 22 4 11 5 12 10 28 58 51 41
2% 21 2 8 6 6 3 7 61 15 4
35% 11 2 0 2 3 1 3 11 9 2
45% (4L 1) 17 2 0 1 2 1 0 1 4 2
Sik bl b

2t 261 15 27 17 66 90 67 271 173 326
ERRNRE R (T hy)

i 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07% 1.1 0.1 0.2 0.1 0.6 1.8 1.0 43 1.7 5.4
1% 1.4 0.2 0.6 0.3 0.5 0.6 1.4 3.4 3.3 1.9
25k 1.9 0.2 0.5 0.5 0.5 0.2 0.6 5.1 1.4 0.4
35% 1.2 0.3 0.0 0.2 0.3 0.1 0.3 1.1 1.0 0.2
455% (45% L 1) 2.2 0.2 0.0 0.1 0.3 0.1 0.0 0.1 0.6 0.3
Sl b

2} 8 1 1 1 2 3 3 14 8 3
AE R TR

4 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07k 1.73 0.09 0.29 0.09 0.28 0.24 0.14 0.25 0.12 0.44
15% 1.35 0.15 0.48 0.31 0.55 0.11 0.16 0.59 0.17 0.09
2% 1.67 0.59 0.66 0.78 1.12 0.28 0.15 0.85 0.38 0.02
3% 2.17 1.50 0.15 0.40 1.34 1.23 0.84 0.42 0.35 0.09
45% (4Ll 1) 2.17 1.50 0.15 0.40 1.34 1.23 0.84 0.42 0.35 0.09
Sl b

%SPR 3.5 37.0 29.2 37.8 19.8 37.5 44.9 25.1 47.4 52.1
F/Fmsy 6.01 1.27 1.45 1.14 2.65 1.19 0.84 1.78 0.79 0.73
ElpnElR R (HHR)

4E 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07% 283 55 42 54 218 430 275 763 977 950
1% 36 34 34 21 33 110 227 161 396 578
2% 31 6 19 14 10 13 66 129 60 224
35 15 4 2 7 4 2 7 38 37 27
4% (4Ll 1) 24 3 1 2 4 1 1 2 18 26
Sk A b

2t 388 102 99 98 270 557 575 1,093 1,488 1,806
AR E (5 k)

iE 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07% 0.2 0.1 0.1 0.1 0.3 1.0 0.9 2.3 1.8 1.9
1% 0.2 0.2 0.2 0.1 0.1 0.6 1.2 0.9 2.5 2.7
25k 0.3 0.0 0.1 0.1 0.1 0.1 0.5 1.1 0.5 2.1
35% 0.2 0.0 0.0 0.1 0.0 0.0 0.1 0.4 0.4 0.3
455% (45% L 1) 0.3 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.4
Sl b

2t 1.1 0.5 0.5 0.4 0.6 1.8 2.7 4.8 5.6 7.3
R AR (7 b))

4E 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1% 0.1 0.1 0.1 0.1 0.1 0.3 0.6 0.5 1.3 1.3
2% 0.3 0.0 0.1 0.1 0.1 0.1 0.5 1.1 0.5 2.1
35% 0.2 0.0 0.0 0.1 0.0 0.0 0.1 0.4 0.4 0.3
45% (4Ll 1) 0.3 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.4
Sik bl

2 0.9 0.2 0.3 0.3 0.3 0.5 1.2 2.0 2.5 4.1
ERTRIESRE (g)

i 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07% 6 25 29 22 14 24 33 30 19 20
1% 64 56 59 58 45 58 51 58 64 46
25k 93 77 69 78 80 78 82 84 89 94
35 110 110 89 100 101 104 100 108 115 115
455% (45% L 1) 127 129 160 120 135 127 120 136 136 144
Sl b
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WREN8 (DDE) HRMBINHEROFM (2010~2019 F)

ERBIEER (HE)

= 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
07k 49 220 250 1,162 96 900 1,032 937 924 48
1% 20 694 185 227 76 221 277 254 200 119
2% 25 41 182 286 21 183 217 195 241 33
35% 10 10 23 219 11 149 96 121 210 34
45% (4Ll 1) 2 5 35 70 11 164 95 37 81 16
Sik bl b

2 105 970 675 1,964 214 1,616 1,718 1,544 1,656 250
ERRRE R (T )

i 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
07% 1.1 4.4 5.7 22.9 2.6 13.7 15.4 16.7 11.1 0.6
1% 1.2 34.2 11.1 11.5 3.3 10.2 12.0 10.1 9.3 5.5
25k 2.0 3.3 14.1 22.1 1.4 13.3 15.3 13.2 19.5 2.5
35% 1.0 0.9 2.5 20.8 0.9 13.4 8.3 10.5 20.7 3.5
455% (45% L 1) 0.3 0.7 45 8.1 1.2 19.0 11.4 3.7 10.0 2.0
Sl b

2} 6 44 38 85 9 70 62 54 71 14
AR DRI AR

4 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
07k 0.02 0.13 0.19 0.76 0.06 0.42 0.61 0.51 0.46 0.01
15% 0.06 0.42 0.19 0.32 0.12 0.23 0.28 0.36 0.24 0.12
2% 0.09 0.21 0.23 0.64 0.05 0.60 0.48 0.41 0.97 0.07
35 0.09 0.06 0.23 0.62 0.05 0.88 1.02 0.72 1.64 0.42
45% (4Ll 1) 0.09 0.06 0.23 0.62 0.05 0.88 1.02 0.72 1.64 0.42
Sl b

%SPR 79.4 49.8 49.9 18.8 76.8 26.5 19.3 22.3 19.7 58.0
F/Fmsy 0.19 0.77 0.74 2.17 0.27 1.77 231 1.94 2.65 0.46
ElpnElR R (HHR)

4E 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
07k 3,734 2,255 1,806 2,662 2,070 3,191 2,778 2,850 3,042 4,057
1% 411 2,463 1,332 1,006 833 1,309 1,402 1,017 1,144 1,283
2% 354 259 1,082 741 489 496 696 713 474 603
35% 147 217 140 577 263 311 183 289 319 120
4% (4Ll 1) 33 110 208 185 274 342 182 88 123 58
Sik A b

2 4,678 5,305 4,568 5,171 3,928 5,649 5,241 4,957 5,102 6,120
AR E (5 k)

iE 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
07% 8.3 45 4.1 5.2 5.5 48 42 5.1 3.7 5.1
1% 2.5 12.1 8.0 5.1 3.7 6.0 6.1 4.1 5.3 5.9
25k 2.9 2.1 8.4 5.7 3.3 3.6 4.9 4.8 3.8 45
35% 1.4 2.1 1.5 5.5 2.3 2.8 1.6 25 3.1 1.3
455% (45% L 1) 0.4 1.5 2.7 2.1 3.0 4.0 22 0.9 1.5 0.7
Sl b

2t 15.6 2.3 24.7 23.7 17.8 21.3 18.9 17.3 17.5 17.5
R AR (7 k)

4E 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
07k 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1% 1.3 6.1 4.0 2.6 1.8 3.0 1.5 1.0 1.3 1.5
2% 2.9 2.1 8.4 5.7 3.3 3.6 4.9 4.8 3.8 4.5
35% 1.4 2.1 1.5 5.5 2.3 2.8 1.6 2.5 3.1 1.3
45% (4Ll 1) 0.4 1.5 2.7 2.1 3.0 4.0 2.2 0.9 1.5 0.7
Sik bl

2 6.0 11.7 16.6 15.9 10.4 13.4 10.2 9.2 9.8 8.0
ERRIPESRE (g)

i 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
07% 22 20 23 20 27 15 15 18 12 12
1% 62 49 60 51 44 46 43 40 46 46
25k 81 82 77 77 67 73 71 68 81 75
35% 99 96 108 95 89 90 87 86 99 104
455% (45% L 1) 130 134 128 114 109 116 120 102 123 127
Sl b
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HEEHS (0DF) BREWERODIFM (2020~2022 £F)

ERpIEERE (HE)

= 2020 2021 2022
07k 941 726 833
1% 177 277 425
2% 297 328 413
35% 223 63 174
45% (4Ll 1) 47 20 35
Sik bl

3t 1,685 1,414 1,881
ERRNAE R (T )

i 2020 2021 2022
07% 15.9 9.3 9.5
1% 6.9 12.9 15.4
25k 21.7 24.0 27.4
35% 22.1 6.4 14.7
4% (4iE L k) 6.0 2.7 43
Sl b

2t 55 55 71
AE R TR

4 2020 2021 2022
07k 0.14 0.07 0.09
15% 0.08 0.07 0.06
2% 0.64 0.28 0.17
35 1.29 0.34 0.29
45% (4Ll 1) 1.29 0.34 0.29
Sl b

%SPR 32.5 52.7 56.0
F/Fmsy 1.57 0.63 0.56
ElpnElR R (HhHR)

E 2020 2021 2022
07k 8,912 13,781 11,669
1% 2,680 5,203 8,643
2% 763 1,652 3,261
35% 377 268 839
45% (4Ll 1) 79 84 168
Sik L b

i 12,810 20,989 24,580
AR E (5 k)

AE 2020 2021 2022
07% 15.0 17.7 13.2
1% 10.5 24.2 313
25k 5.6 12.1 21.6
35% 3.7 2.7 7.1
4% (gL 1) 1.0 1.1 2.1
Sl b

2t 35.9 57.8 753
R AR (7 k)

= 2020 2021 2022
07% 0.0 0.0 0.0
1% 2.6 6.0 7.8
2% 5.6 12.1 21.6
35% 3.7 2.7 7.1
45% (4Ll 1) 1.0 1.1 2.1
Skl b

2t 13.0 22.0 38.6
ERRIERIRE (g)

i 2020 2021 2022
07% 17 13 11
1% 39 46 36
25k 73 73 66
35% 99 102 85
45% (4% LU 1) 130 134 123
Sl b
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