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#*3-1. IIER & BN ORR

O FAERE

NS TR P A= o = S At = N
f g 238 B s e ThE HEEIA %SPR F/Fmsy
(Fr)  (FR) (TR (HFAR) (BKo) (%)
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 5 775 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 24 255 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 15 447 0.84
1984 1,278 7,433 3,215 86,283 27 17 44.3 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 5111 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 3,911 31 70 2.7 7.76
1997 26 88 27 1,239 47 30 20.3 2.17
1998 25 76 40 362 9 33 23.9 2.17
1999 41 60 31 666 22 69 1.0 7.41
2000 8 11 9 283 33 68 3.5 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




YA EERREE- 30 -
FRA-SA2025-AC002

O FRAERE

A S RN AR B b &
. R R Bl e e Th % RIS %SPR FlFmsy
(TR (TR (TR (HHR)  (BKg) (%)
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 20 762 38 29 25.0 1.79
2008 8 55 25 976 40 14 47.3 0.79
2009 8 73 41 950 23 11 52.0 0.73
2010 6 156 60 3,729 62 4 79.4 0.19
2011 44 223 117 2,251 19 20 49.7 0.77
2012 38 247 165 1,801 11 15 49.8 0.75
2013 85 236 158 2,654 17 36 18.7 2.18
2014 9 179 104 2,134 21 5 76.8 0.27
2015 70 214 134 3,212 24 32 26.7 1.77
2016 62 190 104 2,728 26 33 19.2 2.32
2017 54 172 94 2,697 29 32 22.1 1.94
2018 71 170 97 2,902 30 42 194 2.73
2019 14 162 76 3,830 51 9 55.6 0.50
2020 73 375 121 10,819 89 19 31.6 1.66
2021 55 601 222 12,327 55 9 49.9 0.69
2022 71 736 427 9,322 22 10 53.2 0.62
2023 116 1,325 642 37,229 58 9 62.4 0.42

*3-2. IESSHE (BIRIEHRLE M O T ~id k)

4 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
BAREXH 3276 3,105 3330 3,018 3286 3,019 3,144 3,562 2916 2,782

e 2017 2018 2019 2020 2021 2022 2023
AR EXME 2,534 2427 2362 2321 2269 1,990 1,770
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51 RRROBAED I - RS LE 2 ek

a) HAREHULMEEZ LRI DR (%)

B 2024 2025 2026| 2027 2028| 2029 2030 2031 2032| 2033 2041| 2051
1.00 96 70 56 51 48 46 45 44 43 42
0.90 98 77 64 59 56 55 55 53 52 52
0.80 99 84 72 68 65 64 63 63 62 61
0.75 99 86 76 72 70 69 68 67 67 66
0.70 100 89 80 76 74 74 72 72 72 71
0.60 100 94 86 84 83 81 81 81 81 80
0.50 0 100 100 97 91 90 89 89 88 88 88 88
0.40 100 99 95 95 94 94 94 94 94 93
0.30 100 100 98 97 97 97 97 97 98 97
0.20 100 100 99 99 99 99 99 99 99 99
0.10 100 100 100 100 100 100 100 100 100 100
0.00 100 100 100 100 100 100 100 100 100 100

BUR D+ 100 93 85 82 81 80 80 79 79 79

b) FRFEHILAEM 2 LRI DR (%)

B 2024 2025 2026| 2027 2028| 2029 2030 2031 2032| 2033 2041| 2051
1.00 100 100 100 100 100 99 99 98 98 98
0.90 100 100 100 100 100 100 99 99 99 99
0.80 100 100 100 100 100 100 100 100 100 100
0.75 100 100 100 100 100 100 100 100 100 100
0.70 100 100 100 100 100 100 100 100 100 100
0.60 100 100 100 100 100 100 100 100 100 100
0.50 100 100 100 100 100 100 100 100 100 100 100 100
0.40 100 100 100 100 100 100 100 100 100 100
0.30 100 100 100 100 100 100 100 100 100 100
0.20 100 100 100 100 100 100 100 100 100 100
0.10 100 100 100 100 100 100 100 100 100 100
0.00 100 100 100 100 100 100 100 100 100 100

BLR D+ 100 100 100 100 100 100 100 100 100 100

B % 0.0~1.0 TEHE L7=HE OFRR TR OR R 2 77, 2024 4F O s &I XBUR DO
MEIE (F2021-2023) B FPHISIVD 217 T R & L, 2025 i bifES T 1) 4
KoL L, o7 DBk OfEIE (F2021-F2023, B=0.62 [ZFHY) Tififé
T T E O R R LTz,
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# 52, PEREOVHHAE (FHY)

B 2024| 2025 2026| 2027 2028| 2029 2030 2031 2032 2033 2041| 2051
1.00 1,491 1,348| 1,234 1,181 1,155( 1,146] 1,132 1,121| 1,104 1,091
0.90 1,526 1,416 1,313 1,265| 1,242 1,235| 1,223 1,213| 1,202 1,190
0.80 1,563 1,487| 1,399 1,356] 1,336 1,331 1,321 1,312| 1,305 1,293
0.75 1,582 1,524 1,444 1,405| 1,387 1,383 1,373 1,365| 1,360 1,347
0.70 1,601 1,562| 1,491 1,457| 1,440( 1,438]| 1,429 1,421| 1,416( 1,404
0.60 1,640 1,642] 1,591 1,567| 1,555 1,556 1,548 1,541| 1,538 1,525
0.50 931| 1,589| 1,680| 1,726| 1,699| 1,688| 1,684| 1,688 1,682| 1,676 1,675 1,661
0.40 1,721| 1,815| 1,816 1,822| 1,827 1,837| 1,834| 1,829 1,830| 1,816
0.30 1,763| 1,909| 1,942| 1,971| 1,988| 2,005 2,007| 2,006 2,010| 1,995
0.20 1,806| 2,008| 2,080 2,134] 2,169 2,198| 2,207| 2,210 2,221| 2,206
0.10 1,851 2,114| 2,229 2,316| 2,373 2,418| 2,437| 2,447 2,472 2,457
0.00 1,897| 2,225 2,391| 2,519| 2,605 2,671| 2,706| 2,727

BUR O IE £ 1,633| 1,627 1,572| 1,546 1,533| 1,533| 1,525 1,518| 1,515 1,502

B & 0.0~1.0 TEH LI-LEDOFRRTRORRZRd, 2024 o &I TEBR OJRE T
(F2021-2023) 7226 Pl &40 5 21.7 T & L, 2025 b U A L DL L
7o O 7= O BUKOMWEE (F2021-F2023, B =0.62 [ZFHY) T Lk T =55 ORE R
Hos L7z,

* 53, RekorEfgR (T Hy)

B 2024 2025 2026| 2027 2028| 2029 2030 2031 2032| 2033 2041| 2051
1.00 420 446 411 378 364 356 352 349 345 341 338
0.90 383 417 392 365 353 347 343 342 339 336 334
0.80 345 385 369 348 339 334 331 330 328 326 324
0.75 326 368 357 339 331 326 324 323 321 320 318
0.70 306 350 343 328 321 317 315 315 313 312 310
0.60 266 312 312 303 299 296 295 295 293 293 291
0.50 217 225 270 276 272 271 270 269 269 268 268 267
0.40 182 225 235 235 236 237 237 237 237 237 236
0.30 139 175 188 191 194 195 196 197 197 197 196
0.20 94 122 133 138 142 144 145 146 147 147 147
0.10 48 63 71 75 78 80 81 82 82 83 83
0.00 0 0 0 0 0 0 0 0 0 0 0

BUR O+ 273 319 318 308 303 301 299 299 297 297 295

B % 0.0~1.0 TERE LIGEDORR PR O/ RART, 2024 FOJREREITIBUIROREL
(F2021-2023) 72°6 FHIE4L5 21.7 T b & L, 2025 FE BT I L DL L
Too OO B O (F2021-F2023, B =0.62 [ZFH2Y) Tl 2T 7255 OfE R
Hor LTz,
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HMREM 1 BFEFHEDRN

i - ARRITRIE R i - R A, EIRIA IS W T R AR
E R A 2. SHEBM

Fa—=2 7 VPA (BARH) 72 FiEITM R BRI 2 0R)
H SR8 AR 201304 2 R E

\ 4

il - AERIE IR
R - FRITRIELR S

20244 ~DFHEEEL
| 20245E DI A E DR E

e Ry r—« A7 4 v 7 BFEAFERSR (1960
2024 DEMBRIEL - ~19754F 35 X (¥1988~ 2017 (AL O I A

a

Bifa s B BARICHES) L2024FE0E AR
SEH
2025 FE~DRTEEE
2024 FED F i, BIRRAEY) R T A — 213 [E B HEE S (BT
HWF RS S E R) CTORE & RS T 2021~2023 420D F OH
WL k3 2 %SPR (54.6) #5-2 5 FEZE
\ 4
[
|| |
20254E LA D AR « AERIE 20254F- LI DI B DR E
TR & Bl Rylr— - A7 4 v 7 RIEHAERGZ (1960
J ~ 19754 1 £ 181988~ 2017 4=k & D A
- B BARICES) LEETRICKIT S
HFrx OFAENDFET
TS PR R s < e R
2026 4 YRS ET LRI, R SRE B | AR
LU~ D FHRAZHL B I L 0B E
I
A 4
| I 20254 D ABC
20254E D Bl fa BT HME D & IS P
Hh R AR 72k Sk T BRI CHL I S 2 ZF4s if e &
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WREH2 HEARE

(1) &EWFHHEIFIE

2023 - F TOFEBIFRIRE R & R ERIEMEEZ AW T, F2—=27 VPA (ah—
NEAT) 12 X 0 EmBIERIEIRRE 2 HEE Uiz, AElBIER g R, AARYE~H T
W OK A OLEEHROKGTES I OMEREMET —2 X0 B L, % - SiEeA et
RSB D AARMEILX, BARUEE X, B YEX o KPR E X iR X 52 R
Tolfe L KPR E & M CETRE SRR 0 15 b e A ARMEIX S KO X
B AWEREOAGFHEIL —ET 5 X 5 ICH &L LT, Fl— KR ERRIZIZEEIC X 2k
BEMRZH Wz (R EES), 2023 FFEOREY OFEHHIERE 2 M2 £ 2-1 12, B
BV ARFE TR M 2R 23 2-2 12, BEAVEIS IR 2-3 10T, HEICIZR
Ny r— frasyr (ver2.4) ZfEA L7-,

VPA EAHIT 1 A & L, FlhEREREEROFHEIZIL Pope DA AV, 77 X
I N—T OEPRBENZ DOV TITFERL (2000 ; FEEF RGED T T A7 NV—TDFHE, o=1)
DIFEIHE S T2, 725, FEERIZ OV TIX, 1953~1988 4233 1L Y 1999~2023 41 0~4-+7%
1989~1998 1% 0~5+ik Bl kD7 4kl b, Sl bEaE LT+, 5+ (FT7 AT
—7) ERFLT D),

1. Pope ORI E W EIREEOFHE (X7 v 7' 1)
X (D) TRV FElmpERE RS G LT,

M
Neyy = Navryr xeXp(M )+ Ca,yxexp(?j (1)

Z 2T, Nyl Xy FIZBIT D amifaOEIRBE, Coy 1Ty F a sk DOIEERE, MIZHER
R (04) ThHDH,

7L, B, wEl— 1 (R Fp-1)., k&l (X727 0—7 Is2Fp). I
2) ~ 4) RckVFHHELE,

C&yxexp(ﬁgj -
N,, =
Y {l-epl-F,,)
C -1, M
N, = ﬁ N, ,uxexp(M)+C  x exp(?j 3)
C C M
N =—"N _, =—" N _xexp(M)+C xexp(—j 4
p.y Cp_lyy p-1y pry +Cp_1’y p,y+1 p.y 2 ( )

B, T AT N—T OEEPECT DEIL, FRIS T TRO LD ITHEE L7,
1988 4D 3 jfifh & 4 1A DO EPFEEL Nij9ss 35 KO Najoss (TR DO THEE L 7=,
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C X (N, + N X exp(M M
N3 Lo = 3,1988 ( 4,1989 5+, 1989) p(M) + C3 1085 X €XP (_) 5)
(31988 + Cat,1088 ’ 2
C4y 1988
N4+,1988 = N3,1988 - (6)

C3,1988

1998 -0 3 s ff & 4 mf A O EPFIE L N 1908 35 K T Ny 1oos ITIR DO ATHEE L 72,

C N exp(M
N 1000 = 3,1998 <IN 44 1099 p( ) +C, 1000 % EXD(MJ (7
Cs1908 + Ci 1908+ Co. 1008 2
C
N4 1908 = N3 1998 ¥ % (8)
3,1998
FIXiffEREch v . iodFE (X—IF L F) LAt 9) KCTHEIND,
C&yxexp(ﬁgj 9
F,, =—In1- ©)
N ay

L, I ATN—TDF IIkE-1 O F L5 LWWE Lz, ak— METICBIT5
RIEFTH5H 2023 FOF (X —IF/VF) 1E, £7 0~3 s>\ Tidam % 5 40 (2018
~2022 4E) DOFAERO F OBEE Uiz, 7T AT N~ (4+) I[ZOW T, Fmbn-1 7%
(3a%) OF LFUEE D X IITKRDT,

2. FEFDF Off#E (A7 v 7°2)

X —FIVF OBREE AT v 7 | TH O AERMBITAERE) DFHE S5 RIE L
RE L, BIKIZFE LD FORE IAEREEEMEE AW TF 2 —=0 712X 0 RN
Kb,

Fa—=UZICHWCERERIEME LT, EINREE ., BIRRFEPA E M@k
FTEINLH3AU D147 offfEs (LI, BiR CPUE), B LUV E X0
18470 iR (LT, #)Il CPUE) MW= (e 2-4), mEIEIL, B R,
SEREE TOMMNTEST S AARMINET. 1~6 AIC /A8y 7 %y ML VEESTE
~A T OIEMMLHE SNTZ, BR CPUE 1%, —BPST5 /L (delta-lognormal GLM and
GLMM) THIE (1~7 A & 8~12 H) &M, 7k/ DR A HIFR L 7oA Y%E{k CPUE (#i 2 '&
BE6) M7z, )1l CPUE i, 2007 FELARERAfE L 72 ole~ A U OV ERELZZET D
TeOIZ, ZOFEDO~A T URIEERD 90%% O 5 #¥Ex | 1HELT-V O~ AU
EBIENEWERZESIEICHE L CEH L7z directed CPUE 2 W 7= (Rl 2 &K 6)

a7k — MENT L VS LN HBAENEINRIC, RFERAS OGRS FHE CPUE 12, 1
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Ll EEIREN A CPUE IR LK BET AL I RZ—I T A FEREECIVHEEL
2o YL E3HEOEREFEEMIZHOWVWT, R/MEES B8O BEEEZLUTOLIICERL
7= (Hashimoto et al. 2018) .

2
Inlf, — (bsInBf,, + In 1
_lnL=§ E [Iny, — (by 2f,y ar)] —ln( ) (10)
f 205 V2moy
y

ZZT, Iy Xy BB DFEEME £ (1:PEVRE, 2:54R CPUE, 3 : fi)ll CPUE), Bgyldy
FIZRBIT DEEME CICEP T 28 HE (AR, 28FE, 3: 100 FEJHERSE) . qn bh
orlIHEE /N T A—4 (X —3F/VF LRIEHETE) TH D,

Fo, Iy & By, UTOREFEXNTRINLIBEELH D Z EE2RE LT,

— bg
If,y = quf,y (11)

7272 L. REHFHE T bl TW TR OFEEEISS LT LICEE Lz, ZHid, braHe
ELTELA THEREOHEMIIREZIILEDLLRhoTdTh D,

FRIEME LA S WL, FEEINEITEIREN 5 T h % klEo7- 2004 LUK, SR
CPUE & 7)1l CPUE I 2007 4ELIE & LTz, 2014 FED~ A U 3 5H B IR TR RE O ifa s £ | 34
D ThIeoT=h3, 2015 FOWFEMIZIT 2 U Eo@mmfanZ GEnTniZ b,
2014 XS & 72 D IR IR A~ D SKEDPRD T Dotz L B2 btz & ATKBITER
7o To B ARHEFE X O &I FES < AR CPUE 1%, &R&EZ Rk L TV 7220 TREME
NHDHIZD, Fa—=r T bW, £72. 2022~2023 D 4)1| CPUE 1%, A F X1
BEOBRILY b~ A T OREN RN -T2 LMD, RIED E— 7 25 & 7% DR
WIZHA W2 CPUE ITETREZ I L CTWRWATREMENR H D720, T2 —=0 7 M BERND
Too ZORMET(E0) Z2H/AMET D K 9 72 F 2R BT R D 7255 5 Fo,2023=0.07, F12023=0.04,
F22023=0.13, F32023=0.25, Far203=0.25 EHEE ST, FTEDMD /T A —F L =041,
2=0.56, q3=0.23. 6:=0.88, 0,=1.23, 03=0.51 TdH -7,

(516 (2024) FEGPHFHMICIS T 5T V2O FIE & ZWiE R ORIHEE  FRA-
SA2024-ABCWG02-03] (7> T, ARRFEDOFMIZ 2 VPA O FRYZ S HERARE LD
KT DA OV TR Lo, e EOBE 7 Lo e & 0k EE =T (i
¥ 2-1) ., B4R CPUE IZMLDFEFEMEIZ bR THEEEN KX <. VPA OFER LA L 72 ME
DELCDTDIRAENRKEN>T, —F, Al CPUE I35 EN R /NS, FHEMEOEALN
REDoT, WTNOBIREFEE S 7% 2 AR ERIT R O LR Do 7

S5AEMD L ha AT 7 4 TATICL D, T—2 OB - BH BTN DHZ L TF Off
REREHEEMICAE U DB 2R L (&R 7, M 2-2) . BRI 2018 412,
Bl L 2018~2020 4 F T N HIEIED A FIF2019~2021 4= F T EHFEENRFN T3,
PIBRIIREMEIEIZAE U o Te, U b B AT T ¢ 7314 7 A (Mohn’s  p, Mohn 1999)
1%, EPREDY 0.18, BlfaiX 051, RI1EX-0.23, FiF-038 THo7=,

VPA DHEEMBDOARREEMZ ) v NT A N v I T — R A RNTZ vy R IVFME L7, 5
EEOBEIE L =T NAOTHEOEREZ VY 7Y o 745 2 L Tl ER R EE 2
B L, TN EHWTTF 2 —=27 VPA Z3HE T 5 J71L% 1,000 [Al 0 K L, EFE XM %
KTz, 2023 FOHEEE D 95%EF X MITEIE (7 k) [39.9,322.6], Blfasw (7 k)
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[20.8,153.6]. MIA%: (f5/2) [104.6,919.3]. Fo[0.03, 0.26]. F, [0.02, 0.16]. F, [0.05, 0.53].
F3[0.10, 0.99]. Fs: [0.10, 0.99] Cd» o 7=,

(2) FkTMHFIE

FFRETRNCI T 2 B MR EITITME R 2-5 DEZ AW, BIRRECCHERD FRIL,
ABCWG (2024) 1C#5%, #atY 7 b7 =7 R (version 4.4.0) HFHH /X 7 — frasyr
(version2.4) Z HWTHENE L7z, fFRFHNCH T DIMARIL, S 243 AlCAR ST
M L VE 2 (B 2 AFZE B S bl ICB W CIRE SN @ HE A (1960~1975
B L 1V1988~2017 ) DR v r—+ 27 ¢ v 7 BIE{% (a=0.0276, b=7.36e+05, SD=0.683)
DOHEE SN DMEZE AV (EfEIED 20200) , 7ed8. FAERERROD /NT A —Z HEEITfE
M3 57 =21, ofoc (2019) FEOEJFAMG (FfFIEH 2020a) ([ZBWTTF7 A7 L
— T EBEIE LTRSS HAR - IMARLE L, Kb FECTRER/D FEEZH T
%o MABEOKZD A CFEBRIEEE L TR0,

FERTRNC I T DR F I, THfN6 (2024) 4R jAEE FEIHI G OV ABC BHIED
7= D DFEARFER (FRA-SA2024-ABCWG02-01) | IZ81F 25 1 REROEHBANI KSR
HESNDEE HW e, FER TR 2 RIEOIEY R ESOMEIZIL, bR [E
PULYEE BT D PSRRI 6 ) IS CIRE SN A ME B EE R oM E I AWV E %
FlEfiE Az (BiBiEh 2020b) . ZHBIFHEAERBREF T, SFfx (2019) 4R
OB IS ETH Y | GBIEL L OVREY) FHREIL Z OFHEME RIS 5 2014
~2018 “EDFHMETH B, 2024 FF-OISEIE (F2024) 1%, FEILMEM A BN L2k [ U
BINEAEWY N T A —F CEHIRES) O T T, SFEFHMIICIIT 5 2021~2023 F0D
XN T 5 %SPR 2 5.2 % FAEE L, {KEIX 2021~2023 FEOFHEE Lz,

EIREE O THRNCIE, 22— Mg ORTEEZ vz,

Npwyu =Ny, 0 F,, - M) (12)

N4+’y+1=(N3’y+N4+'y)><eXp(— Fs,y_M) (13)

WEREIT, EXCTROT-EFRERESHES T VAN ORESND FIEZ D &12(14)
KoKV RO,

M
Ca,y = a,y{l — exp(—Fa,y)}exp (— ?) (14)

5| AR

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. “Fpk 12 4F B2 IR F AL (A e 37 HEE S 36 5 5 — B IR AL AR & —,
104-127.
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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.

1_Egg

2_Shimane
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[sigma=0.88, rho=-0.05 |
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(sigma=0.51, rho=0.25 |
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Total biomass SSB Recruitment
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MR 2-1. Fmp E¥RE

ol 0 1 2 3 4+

R (g) 143 365 688 875 1185
e 2-2. HRFETREM

i 0 1 2 3 4+

T HREL 0.4 0.4 0.4 0.4 0.4
3 2-3.  AHnBI R EE &

i 0 1 2 3 4+

FRCEE 0 0.25 1 1 1
W24, Fao—= VR
H 2004 2005 2006 2007 2008 2009 2010 2011
PEYN & (JKHL) 3.88 0.72 1.05 16.98 9.62 5.34 15.34 20.56
Bk CPUE 33.43 35.40 59.81 438  140.83
)1l CPUE 11.66 21.93 7.88 8.29 27.83
H 2012 2013 2014 2015 2016 2017 2018 2019
EINE (Jkk)  31.87  105.53 10.27 99.82 42.80 58.65 90.20 31.27
Ei#R CPUE 30.83 31046  0.005*  493.57 12620 1,086.88  194.10 21.40
)1l CPUE 22.82 40.92 32.06 50.41 40.76 20.37 58.44 33.36
1 2020 2021 2022 2023
PEDNE (JkBr) 26751  106.80  152.10  669.00
Btk CPUE 23828  640.12  143.77  639.25
)1l CPUE 57.69 56.18  41.39*  28.55*

#2014 4= B CPUE, 2022~2023 sEDO A4 )1l CPUE [XF 2 — = ZIZ& N TR,
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MR 2-5. FRTFHDO AT A —H

- BRI Fmsy F2021-2023 WHAE  BARET pEd

" (FE 1) (£ 2) (1 3) () % HA

0 7% 0.59 0.25 0.15 16 0.40 0
1 7% 0.34 0.14 0.09 43 0.40 0.25
2 % 0.58 0.24 0.15 71 0.40 1.00
3% 1.00 0.42 0.26 90 0.40 1.00
4% 1.00 0.42 0.26 114 0.40 1.00

1A 2 AR EEIF SRR B 2378 T MSY & 28T 5 K MEDHEE DFRIZAE M L 72 @ R (T772
DB ATIICHEEIREE T O Feurrent DIEINFR)

2 AT 2 AFFEAFTERSEE SRS CHEE ST Fmsy (378 b, SFILEEEIFE L TO
Fcurrent |Z Fmsy/Fcurrent Z#MT 724 D),

3 ERLOBRIRED F T, A OGN CHEE Sz 2021~2023 4O ER] 0 -8 F
R CEIEZ 525 F 2 %SPR #45 L TR L7z, 2O F il 2024 s &
DOAREIHER LT,
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HREM3 BE/NTA—F LFMERDOBE

MiRF 3-1. FAEERRKNDNT A=

FHAPEBFR wiEkiE | A CEME a b S.D. p

R lr— e AT 4o 7B | /N ek Fis 0.0276 7.36e+05 0.683 -

a & b IHABAEEMGRROHEE T A =2 SDATMARDIEERA, p 13 A CHHBRET
2%, 1e+05 13 10° &= EKT 2,

MR F 32, EHILVEM L MSY

HAH 1B i
B A LB, e KBffe AR E R MSY 2 3EH 4 28l &
SBtarget 1,003 FRo | 0 . BRFrR R =
(SBmsy)
(BRI EfE MSY @ 60%DREENESLNIHAE
SBlimit 465 Fho | HE & ° BEFonoBAE
(SB0.6msy)
KU, MSY O 10%D & &1L A8 A &
SBban 66 T ® ’ RERONOERRAR
(SB0.1msy)
SBmsy A #fEFF DM T
Fmsy (0 7%, 1 7%, 2 %, 3 %, 4 kLA k)
=(0.25,0.14, 0.24, 0.42, 0.42)
%SPR (Fmsy) 41.1% Fmsy (2%} %%SPR
MSY 338 Fho | I KFFpL A PE &
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e 3-3. TFEOB AR L RET
HH & B!
SB2023 642 T-hy | 2023 FED B fa B
£2023 2023 FEDOIMEIT (JRIELREL F) (0 5%, 1%, 2 7%, 3 7%, 4 A 1)
=(0.07, 0.04, 0.13, 0.25, 0.25)
U2023 9% 2023 D EEIE
%SPR (F2023) 62.4% 2023 D %SPR
%SPR (F2021-2023) 54.6% AR (2021~2023 4) O I 5 %SPR
EHILUEE & DLk
ik KERGe AL PE B a BT D8 A 8ITx35 2023
SB2023/ SBtarget 0.59 ROFHRUE R RERIT DR RA *
DFAEDL
SBmsy &R I D E L I3t 5 2023 DAL
F2023/ Fmsy 0.42
D >
RO KUE MSY % 3FH 45K HEE F RS
TEIE T DK UE SBmsy Z#EFF 42Kk HEL T El5
HagEoOHE)nH N

* 2023 AE DRI O F T Fmsy OIfEE A 5 2 % F Z%SPR #5 L CTHH LR 7z =R,
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2025 D 2025 FED B B BUROIRIEEIC 2025 40>
ABC Big IR PIRE Y .
TRIEE| S (%)
(Fh>) (Fh>) (F/IF2021-2023)
326 1,589 1.21 14
TR

- ABC OELEICIL, 5F1 2 45 9 HICBfES - EIEEFE T #HIE T oMarEa ) THY #9
b DKEBORFR#HS] #RCTED LI A CoMfREE FRIZ -,
o« FHEARELB 1T, 2021~2023 FEITH A EICLD T 0.8, 2024 FLIKEIT 0.75 BHAVDILD,

MR 3-5. B2 d B &2 ATk TR

EBRELTCODRNEFEME AR
:‘J— @E NI
sl I vl
o g (= i 2 (%
S DB TR ; " A
(Fh) (Fh) SBtarget SBlimit SBhan
g VA THERTZ B
=0.75 1,383 768 — 2,326 69 100 100
FRREERD B AL LA
B=1.0 1,146 603 - 1,973 46 99 100
$=0.8 1,331 732 -2,250 64 100 100
B=0.7 1,438 803 — 2,407 74 100 100
=0.0 2,671 1,628 — 4,207 100 100 100
F2021-2023 1,533 865 — 2,550 80 100 100
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HREMR4 BEFICETHFRAEAHENEREREOHNE

2= 8 A fy~9 A ) o JuNAbluh &z i) o/ VR RIEO B R ZEET 572
D, 1997 FE BifERAEMBG I E D b — A 2N A ERER FER SN TE
7o 2014 4E200 B 1T AR AL FE v A S F AR (B S e (5Fn 2 (2019) FEEETR
REAM S A B R 5 2 8R), 2019 AL, TUNAEPFE M AI A e AL, B ARMEFE S S
HE CTEEAENL, BEURE - SBOLE X OVE ILEST LB U, B ARYE O LI AR
BERA L L7z, ¥, 2019~2020 1T A AV CHE e — L2 e 7 v~ 7 afifa
AR & FEh 9 B AL O B A5,

ke L C 3 L T A M AE T AIRIC BT D~ A U D CPUE % 2012 4ELIFEIC D0
THIEK 4- 112R Lz, TUNETEHAIRICE W TERE SN D ~ 1 U U idEICH AR 100
~130 mm O YA T, D CPUE 1L 2016 Fi K& BN L 721, 2019 4E12 ) Tl L
720 2021 FEITIZFFOHEAN L7228, 2022 4R35 L 2023 2130040 L C CPUE 1 4.6 kg/
WThot,

AR EREICB W TERE SN~ A U 13.2019~2023 FEOWVT R H KK 100~150
mm O YRR ERTH o7z, 2019~2021 Fi%, i ELMEBIZIN 2 CTRER -5 E 10 % X
OVAC S O B AW & 5940 S HERR S AL72 03, 2022~2023 AR AL Tl moAn &
FEACHERT D ENTE o7z (WX 4-2)

25 -

CPUE (kg/#8)

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
-

e 4-1. WNAEE R AIRIZEB T D5~ U > ® CPUE
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40°N

389N

369N

ELEVE o

£,

T T
128E 132°E 138°E 140°E

32N

40N

T

T T T T
128°€ 132 136%E 140°E 128 1329

WX 42, IRAHEREICBIT S~ AU O CPUE
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HREHS HEVOERE—MAEREROBEZLIL

fisk 2 TN T ARl A E DRSS A& ST 5 726012, 2020~2022 4RI 2RI, A1, & LR
BEUR, EIRR, BEIRERTHRESHIZ~ A U 988 il (MEAE 61~240 mm) (2O
T, 2 A otmma T 2O —BE 2t Lz, Wi el —% LBE1X
79.4%, 1 BELON2 ORBZEFHHICH > T2 EIRITZNEN 203%E 03% Th o7, FETE
FEEE DFEHE & X415 average percent error [X 5.9% T, ARREIZ I T Dl E O % AV 7= 4
BEMBREE AR THHEIMERFEWZ RS2 (Fujinami et al. 2024 % —¥E) ,

2011~2023 FICHRE, FrinlE, AR, S, SR, 85T, BB, BRE,
o @R, R, BREBRCREINT-~vA U (510,531 f@K) OFHmiaE
FER ALK LT, FIRK 5-1 12 2011~2023 EI2 81T D ifMEY) O FEmBIESR E ORRFEZEL
T 2 A EOREHERRICEIT HREELITERI L TR Y | FFEEREOERR T,
2011 4ED> 5 2014 ARSI TR A D L1223, £ D% 2016 4E £ THIMLZ, TDk,
2019 RIS TR R TR 2 2D T DM 2~ L, 2020 FISFFOEIN L7223, 2021
FLIREIE 2019 A A DR E THER LT,

5| A>Tk
Fujinami, Y., M. Takahashi, H. Kurota (2024) Evaluation the precision of age determination and
variability in growth for Japanese sardine (Sardinops melanostictus), Tsushima Warm Current

sub-population. JARQ. 58, 65-74.
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M=1230 G676 860 541 1258 G674 704 G655 480 TB4 36D THOS 1001
250

—&— > 47

200 - - IR
g —— 2iW
E —o— 1R
b
&

150+

100

I T I I T T I
201 2013 2015 2017 2019 2021
&

T
2023

X 5-1. 2011~2023 FFIZ BT B FHi— IR ERROBRFELE (eI IR R =)
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HEEH 6 CPUE MiZ#(t

(1) BHRIREEM O % X #§ CPUE

AR REE h A XA O 1 84720 D~ A U iR (3R] CPUE) OREUE(LZ21T
oz, M LT — 2%, 2007 FLARE, BRIRICE T 2 B & S M@ KT Lz 1 #
EYT-D O L BRI, v, TV v AU VR EDRER) DK S, CPUE IX
1S D~ U UfER (keg/Ml) 2RV, BREZERE LTHEE LR 50 m GKET
— Z 2D TIE FRA-ROMSI O MR 2 v 7= (2024/01/10 # 7 o m— R),

CPUE DFEYE(RIZIZ delta-lognormal 1£% V72, 2, AL e DMER%2 THlT 5
TNERWE TR DGE O CPUE (HRME) % Tl 2E7 0 2% jil 2 \ZffHTd
HFETH D, FIEEEOMNTICILRRZES I ZH M &2 WKE LT — BT 7 v
(GLM) % . fift CPUE OfENTIZIXRRZESAR I BB 2 E LT — BB IR G E T v
(GLMM) % MW7,

CPUE % Pl 2aiHA S L LC, F (W7 3V %) - 8l (1~7 A & 8~12 AD
TR, BT 2V AAEE) - (BT TV VER) - BEEEIX O S0 m EEKIR (1 L)
FCGV T T TV INER - L IO BAER 2 Tz, 4 L I o2 BAER .
Hifa CPUE OfEHT TIET — X DR WA DOENFET OB BN R E LTHERY AR,
VIF Z i & U CEELEMEIT R WS L 2R LT, T X TOEROMAGDEEZEE L.
R R EILE (AIC) [ZHESWTETAEZRINRLEZLEZEZ A, ZRZEN FAREITN
77

HifafeR : THSAET L
Log [—110:" ] = a + Year; + Season; + Ship, + Temp50,j;, + Year; X Season;
~—Pijk
A1 CPUE : X #ER A€ /v
Log[CPUEijk] =y + Year; + Season; + Ship, + Temp50;j, + 6;; + ;i

piik XA = CPUE; [ 343ER CPUE, o 35 L Wy 1TEEL. Year; 1% 1 4F, Season; |3 j #f
fil. Shipk I% k fify, Temp50i (% 50 m /KL, YearixSeason; (% i 4= & j I DA AAEH, 8 1%
LI ORZEER (T X 588, Op kO i, j HTOEREEET,

BIRSNTZET NVORYME MR T D720, FKEODAMZ EEICHER Lz, WS
ETIVTHE, REOSEITE L KRICK L TR a5, sHEMRSHET VT,
FRFE OB AT ER AN SR L TRV | FEEOSBUIFE EMICK L TR 3 51
Teo ~A UL ORBEOAEITFELKIR, #3E0] CPUE IZFERMIC L > TEHE R REWN
ZEERLTED, A%OBEELOBETH D,

ERRETADL, TRTOEHOMAE Y2 HWTHEDROR/N"FFY (LSmean)
ZEHRE L, ZHEHAOMET VOFR L BERS M OFENRE T LD Z L TERE(L CPUE
DENVY RERIHB L, £, BEEEZFFLET7— A N7 v 7% GRATRIE 300 [[]) (2
XU, 95S%EHHX M &2 R D7z, FHTOFEMIZ K= A~ (FRA-SA2024-SC10-106) % £ R
STy,

FEUE{L CPUE & / 2 /L CPUE (35 CPUE O FEHME) 4 25 & B 54
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hL Y ROMBEMITED B 727203, 2% CPUE Tl 2015 4F & 2017 4F, 2021 23K
EVMEE o7 (iR 6-1), ZHODFEITFEMEZEBE L C—EDREENH Y | WFIL~
AT OWIERDIRNA | KR T H I S 7o, AR X o THIFRSCKIR O 2D R % B
ELIMER, CPUE | Rolo B2 bhvd, —F, 2011 & 2012 4, 2016 4, 2022
FEOREHE( CPUE IZEVMEZ 72 (2K 6-1), ZNHDEIL3~5 AloBrE L o720
B oTolod, BEHEMIZE Y CPUE MELS e o/ &EB X BLD, 2023 FEDOIERE(L CPUE
12022 FE LD EEIIL, 2021 FWATHo7o, ZHUTFZLICHREN DL ST LB X
YR

(2) )RR E X8 CPUE

FHINEOPRIE MO 1 HY720 1 Y- O~ A U fER (CPUE) Z2&EH L7z, ff
M L7727 —21%, 2007 FLARE, AINROFEERITKTGT NS 1 BYZD 1 €470 0T
RTORFEORBERE DD,

~A T EROBELMN LT —% 8y 226 CPUE 2% 3 % directed CPUE 5%
7= (Biseau 1998), Z D LXK, ~A U VMR (~ A U sl BRI R) e
EPBIEIC  BEOBRFE~ A U BRERNZ DED~ A U L HIAERD 90%I27E T 5 £ T,
BT — 2 BT 2 HIETH D, ST —% %> MZBIT S CPUE OF R
directed CPUE & FEiEAL, JHWVEREEAEE L7- CPUE ¢ & 2 51TV 5 (Biseau 1998),

2023 FEO AL ZEiAEORERIL, A)IIROBEED 14 FICHE-T, ~M1 UV %
T U7 DEIRIL 049 L HHIE N -T2, ~ A U UIRBEROEHMEIT 0.12 LK
mole, SN BEN A T FARBEICED 2HIE1X 035, v A U RERDOEN
PIEIE 0.59 & Wb FiI4E X W K2y - 72, directed CPUE & / 2 J/L CPUE (= A U S ifafe
72 ULTF — X Z&Te CPUE O 13, W d 2010 FEH SEENMER 2N F S 7228,
2021 AFLIREITED Lz (W2 6-2), A b Ly RO —E L T3, directed
CPUE D i EBMRIZ/ NS o7,

2023 4E| directed CPUE 3 X8/ 2 F/L CPUE B L7-B L, Al & i oif
He~A U vORERMOTICERT L EE 2065, AJIIIRTOE X H@REDNDIM
HIZL DA T VBRERIIREITRD LTV ARWZ L2 ERS &, REOE—7 NiRE
7o DIERE RIS < CPUE IXEJREZ KM L TV R W AIEEMEDS @V,

5| A ER
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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2010 2015 2020
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MR 6-1. BRRGAE @i / 2 J /L CPUE &= #E{k CPUE 3 L U 95%(3 i X 4]
OHR TNZENOEEMETEIY | Fsib L7,

g —|—e— directed 90% 0
--0-- nominal ¥

n

- o,
w S © -
) ™~ F
% "
® v _|
= -~
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e o | / N

A o/ N
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o |
© o/ \ o
o—o.
o |9 % 0.0
o
I | I
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Year

MR 6-2. AP E X483 / 2 F /)L CPUE & directed CPUE (90%) DOHER
FNENOEHETENY . HERAL LTz,
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HRERT7 BEEFMBEREOLR

WEAEJE & AR OB TRFMRS A2 b2 & 2022 FEOEREIL F HEIE, Blfadix s
BIESNTZD, ZOREITBM Th o7 (FRK 7-1, fliRE 7-1), 2023 F1X 1~2 a0
WIEDNIR D Do ol 2022 FMEFEONARE L | EREN T HEESNT, £/,
WMo T 2021 FEREBEDMMAED N HEE Sz, —7F, 2023 1L 3 ik OENRF TH
V. 2022 0 2 EEREN EHEE L o7z, Fiz, #1o T 2020 FAEEEOMAEN LS5
EIE &z, 2020~2021 FAERBEDOMAEIT RAF T o 72208, 2022 FAEBEO M S 137524
BRI CHEE SN A FME LV & TS & HEE S,

SAEFE OB b & -5< 2023 FFOMARITFHAFERBMRRIZ S & S EEO T
LY %< 2023 FOBRPFESEFEEOTRNE LY 20 o7 (iR 7-1), 2Dz,
2024 AFOEJRE L BARITIVEEEO THEL V b2 HEE Sz, BAEERRRICL &S
< 2025 FEOMMAEIT THME & [FFRETH DM, 2025 FOEFE & Bl & E\MT 52 &
IZ& 0, 2025 FojfERE (ABC) 28 EAEEINT,

2023 FEORAFRIMAIZ L T, 2024 FLIFEOERES L OBAEOHEBIIRIER 15
BELRoT, 2024 FFOWEB AT 1~3 MANIMHATH Y | SFEOEFHm O R4
PR—=FLTND, BEEINIEEFHEHIOL & TiE 2031 12 BAEE BRAMEE A4 8 2
HIERIT 0% AR 5 & PRISIZT2D, A E SAVZEIRE T4 FIE 3 LB TERE A
TR EEZ LD, LnL, HIEFEOMABREDORHEREENKE W=D, 5% LERO
BEICER LN S, FHEZEEITILERD D,
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] SR
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et
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i
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ZEN:10-90% FHE M, KVERR: FIF{HE) Z£0:10-90% FBIE B, KUVSERR: P1I4E)

WL 7-1 DIAJRRL, BUMRL B, SR, WSS, WIEED o R R
(5% 1 2019 AFEEEPRFMICIED < WFFEMRBI R T, &% @ 2022 FREEIGHIE, 7 :
2023 FEEEEIRRTA . AR AR IRAEA)
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APAM AR BE R OHEE S 7oA R, B, EIER JOREED L

FHAEE | A 2019 4 2020 4F 2021 4 2022 4 2023 4
2022 4T 5,730 8,537 7,516
2023 ¥ 4,057 8,912 13,781 11,669
2024 4 3,830 10,819 12,327 9,322 37,229
(2) Hfagw (Fhv)
A AR RS 1 4R 2019 4F 2020 4F 2021 4F 2022 4F 2023 4
2022 - 82 143 274
2023 - 80 130 220 386
2024 4EJiE 76 121 222 427 642
(3) EWE (TH)
AR [ 4R 2019 4 2020 4= 2021 4 2022 4 2023 4
2022 HJE 198 398 541
2023 E ¥ 175 359 578 753
2024 4EJE 162 375 601 736 1,325
(4) L (FIFmsy)
A AR RE 1 4R 2019 4F 2020 4F 2021 4F 2022 4F 2023 4
2022 - 0.44 1.49 0.65
2023 - 0.46 1.57 0.63 0.56
2024 4 0.50 1.66 0.69 0.62 0.42
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HREM 8 BRMAFEROEM

AE bR A (5 )5 )

i 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
05% 1,112 217 85 788 163 22 20 114 118 426
1% 208 60 66 39 36 12 28 14 38 47
215 243 46 25 17 14 1 17 19 5 9
3k 85 70 15 8 9 2 12 14 3 1
4% (45l k) 54 51 6 4 4 0 8 5 8 6
Sikll b

&t 1,703 444 198 856 225 48 84 166 172 488
AR RIR I  (Fh)

A 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
3 115 4.6 25 5.2 2.7 0.7 0.7 33 4.2 18
1% 12.7 36 38 2.2 19 0.7 17 0.7 2.0 2.3
27 18.8 3.9 2.0 13 11 0.9 1.4 16 0.3 0.6
30% 8.5 7.7 15 0.8 0.9 0.2 13 1.4 0.3 0.1
47% (4324 1) 6.9 6.2 0.8 0.5 05 0.0 10 0.6 11 0.8
Sl b

Et 58 26 1 10 7 3 6 8 8 6
Rl BIBIE LRI

i 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
0% 1.91 0.77 0.27 133 0.24 0.09 0.23 0.32 0.18 0.28
1k 101 0.63 0.76 0.24 0.21 0.03 0.20 0.30 0.21 0.12
21% 113 0.86 0.81 0.56 0.15 0.11 0.07 0.25 0.19 0.08
3% 0.97 221 1.06 0.83 0.87 0.04 0.22 0.09 0.06 0.05
47% (4% A 1) 0.97 221 1.06 0.83 0.87 0.04 0.22 0.09 0.06 0.05
5i%lh b

%SPR 27 113 17.6 10.2 35.8 775 50.5 41.8 55.2 58.3
F/Fmsy 5.20 3.73 2.58 3.04 1.24 0.26 0.74 0.98 0.66 0.60
RIS (H )

i 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
0% 1,593 493 436 1,306 927 310 119 513 877 2,123
1k 400 157 153 223 230 487 190 64 251 491
27% 439 98 56 48 117 125 317 104 32 137
30k 168 95 28 17 18 67 75 199 55 18
455 (452l B) 107 70 12 9 8 7 48 66 162 137
Sikll b

Et 2,707 913 684 1,603 1,300 997 749 946 1,376 2,904
A i 1 IR R (5 b)

A 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
3 17 L0 13 0.9 15 0.9 0.4 15 31 0.9
1% 24 0.9 0.9 13 12 2.9 11 03 13 2.4
21% 34 0.8 0.4 0.4 10 L0 2.6 0.9 0.2 0.9
30% 17 11 0.3 0.2 0.2 0.7 0.8 2.0 0.7 0.2
45% (4520 ) 14 0.9 0.2 0.1 0.1 0.1 0.6 0.9 2.3 21
5Pl b

&t 10.5 4.7 3.0 2.8 4.0 5.6 5.6 5.6 7.6 6.5
AP BIBL A (5 he)

F 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
0% 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 03 03 0.7 03 0.1 03 0.6
2% 34 0.8 0.4 04 1.0 1.0 2.6 0.9 0.2 0.9
3% L7 11 0.3 0.2 0.2 0.7 0.8 2.0 0.7 0.2
47% (4% A 1) 14 0.9 0.2 0.1 0.1 0.1 0.6 0.9 23 21
5heLl b

Et 7.0 3.0 11 L0 15 25 43 3.8 3.5 3.8
AR BITHURE ()

E 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
3 10 21 29 7 17 30 38 29 35 4
1% 61 60 57 57 53 61 60 52 52 49
215 77 84 79 80 81 80 83 85 73 66
3% 100 1 105 104 104 98 106 99 119 110
47% (45 ) 127 122 124 120 127 119 130 132 142 154

Sk A b
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HEEHS (FE)

AE i P A (B 0 )

iE 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
0% 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
27% 4 4 36 67 80 204 727 1,199 1,943 1,691
355 1 2 15 9 70 129 582 947 953 1,282
45% (A0 E) 2 1 6 42 21 98 340 585 386 579
Skl b

3t 173 153 529 2,151 3,201 2,476 7,995 9,790 5,939 21,624
AER I B (T h)

A 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
0% 1.9 2.8 7.0 27.5 65.2 37.5 109.4 107.1 24.2 296.9
155 0.1 0.2 1.5 7.4 5.1 16.4 37.6 52.3 101.2 54.3
2% 0.3 0.3 2.9 4.9 6.8 16.3 59.6 98.4 161.5 143.3
3% 0.1 0.2 1.5 0.9 7.0 13.0 58.8 97.3 133.3 150.5
4% (4rs LA 1) 0.2 0.2 0.8 6.0 2.6 12.9 43.7 73.4 66.9 82.0
Sk A b

2 3 4 14 47 87 96 309 429 487 727
A fli B T AR L

iE 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
0% 0.40 0.05 0.13 0.28 0.33 0.16 0.37 0.35 0.05 0.63
1% 0.00 0.02 0.01 0.06 0.03 0.06 0.10 0.12 0.16 0.06
27% 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% (45 LA R) 0.02 0.01 0.04 0.12 0.08 0.15 0.47 0.83 0.66 0.94
Sik A b

%SPR 63.7 91.6 67.3 57.1 60.0 61.9 31.3 25.5 30.0 19.3
F/IFmsy 0.51 0.09 0.42 0.61 0.56 0.49 1.39 1.81 1.53 2.28
AER B TR (1 JR)

iE 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
01 607 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
215 291 719 179 1,643 1,740 3,092 3,949 5,042 6,214 6,825
355 84 192 479 90 1,047 1,100 1,906 2,052 2,398 2,574
455 (4L 1) 98 120 206 442 315 839 1,114 1,269 972 1,162
Skl b

3t 2,154 5,176 7,995 14,321 20,720 25,798 37,850 44,056 52,284 74,938
AP i P (JTh)

A 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
0% 0.7 7.6 7.3 13.6 28.7 31.0 43.3 44.4 60.9 77.6
155 6.6 1.6 15.0 16.0 23.8 36.0 49.1 56.0 84.3 111.7
2% 2.3 5.9 1.4 12.2 14.6 24.7 32.4 41.4 51.6 57.8
3% 0.8 2.0 4.9 0.9 10.6 11.2 19.3 21.1 33.5 30.2
47% (452l ) 1.5 1.6 2.7 6.3 3.9 1.1 14.3 15.9 16.8 16.5
Skl b

s 11.9 18.7 31.3 49.0 81.6 114.0 158.4 178.9 247.2 293.8
SRR R (DT )

i 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
155 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
3% 0.8 2.0 4.9 0.9 10.6 11.2 19.3 21.1 335 30.2
4%% (45 LA E) 1.5 1.6 2.7 6.3 3.9 11.1 14.3 15.9 16.8 16.5
Sk PA b

2t 6.2 9.9 9.0 19.4 29.1 47.0 49.8 57.7 76.2 75.6
AR Y (A ()

A 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
0% 12 20 16 14 22 21 19 18 20 17
1% 62 58 60 58 50 58 59 54 71 57
27% 78 82 80 74 84 80 82 82 83 85
3% 99 104 102 102 101 101 101 103 140 117
47% (4%l ) 152 137 132 142 123 132 129 125 173 142

Sk A b




XA BB R 57 -
FRA-SA2025-AC002

HEEMS (FE)

AR R ()

. 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
1igk 3,326 8,019 1,960 721 7,537 8,141 6,258 1,961 3,911 371
2ii% 2,921 1,855 9,286 4,332 1,890 2,667 9,265 10,699 11,124 5,423
35k 1,018 2,364 1,212 8,197 8,088 3,321 3,987 3,673 4,943 7,213
45% (4% A L) 313 684 822 1,013 2,906 3,209 2,647 4,276 2,946 4,460
Sk Ll b 1,573
s 19,656 17,312 23,165 17,399 23,091 19,339 26,239 23,859 24,087 24,044
A fn s A (Th)

4 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
(0754 182.3 56.7 128.7 46.4 44.7 35.5 75.0 47.6 24.3 56.9
15k 193.0 341.1 49.7 26.2 276.0 412.0 231.7 72.5 174.2 19.5
2% 224.9 112.5 520.9 292.2 129.5 173.6 490.1 666.6 693.6 359.9
3% 110.6 199.0 92.1 544.4 573.3 268.1 384.8 259.9 383.7 539.5
45% (4izLL 1) 40.0 82.3 77.4 107.3 254.0 301.7 304.5 365.8 329.9 403.0
Sk A b 167.7
&t 751 791 869 1,017 1,278 1,191 1,486 1,412 1,606 1,546
IR RS

. 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
O 0.12 0.05 0.21 0.05 0.04 0.02 0.04 0.04 0.03 0.20
Ligk 0.29 0.14 0.04 0.03 0.18 0.20 0.11 0.03 0.07 0.02
27 0.34 0.33 0.30 0.14 0.11 0.11 0.46 0.35 0.29 0.17
35k 0.49 0.67 0.49 0.63 0.53 0.36 0.31 0.43 0.35 0.39
45% (47% LA E) 0.49 0.67 0.49 0.63 0.53 0.36 0.31 0.43 0.35 0.64
Sk LA b 0.64
%SPR 30.6 33.1 36.9 44.7 44.3 48.7 39.7 45.9 46.1 41.2
F/Fmsy 1.43 1.37 1.16 0.84 0.88 0.76 1.04 0.83 0.83 1.00
Al IR A (5 )

. 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
O 125,860 100,414 62,748 85,872 86,283 111,353 128,911 105,948 43,400 33,287
1igk 15,984 74,478 63,715 33,968 54,995 55,652 73,004 83,070 68,359 28,140
25 12,372 7,991 43,359 41,105 22,179 30,693 30,640 43,813 54,077 42,620
3% 3,190 5,902 3,838 21,462 24,006 13,319 18,390 12,952 20,609 27,142
45% (A% LL 1) 982 1,707 2,605 2,653 8,624 12,872 12,210 15,081 12,283 11,524
Sk Ll b 4,064
Fin 158,389 190,492 176,265 185,060 196,087 223,889 263,155 260,863 198,728 146,778
AR IR (T )

4 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
(03 190.0 129.7 81.7 127.1 144.4 197.8 236.9 155.2 90.8 37.9
1k 92.7 316.8 161.4 123.4 201.4 281.7 270.3 307.0 304.4 147.9
2% 95.3 48.4 243.2 277.3 152.0 199.7 162.1 273.0 337.2 282.8
3% 34.7 49.7 29.2 142.5 170.2 107.5 177.5 91.6 160.0 203.0
45% (4% A L) 12.5 20.5 24.5 28.1 75.4 121.0 140.5 129.0 137.5 104.1
5k LA L 43.3
&t 425.2 565.1 540.0 698.4 743.3 907.7 987.3 955.8 1,029.9 819.1
A I Bl e (5 o)

£ 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
O 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
3k 34.7 49.7 29.2 142.5 170.2 107.5 177.5 91.6 160.0 203.0
47% (47% LA E) 12.5 20.5 24.5 28.1 75.4 121.0 140.5 129.0 137.5 104.1
5mkLA b 43.3
i 94.8 94.4 175.3 309.3 321.5 328.4 399.0 357.1 466.1 491.9
AR -8 (R (g)

A 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
(04 15 13 13 15 17 18 18 15 21 11
15k 58 43 25 36 37 51 37 37 45 53
2i% 7 61 56 67 69 65 53 62 62 66
kIz3 109 84 76 66 71 81 97 71 78 75
45% (4% A L) 128 120 94 106 87 94 115 86 112 90

Skl b 107




YA BB REE- 58 -
FRA-SA2025-AC002

HEEMS (FE)

AR R (7 )

. 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
15k 899 905 725 1,593 2,131 1,556 505 118 228 153
2i% 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
455 (4% L 1) 5,020 4,980 2,423 1,265 1,049 162 70 3 9 5
5%l b 2,251 2,644 2,333 2,280 361 312 28 1 4

s 24,333 16,184 11,460 13,040 13,980 9,960 3,938 586 360 849
FE IR B (The)

£ 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
O 114.4 67.9 46.4 75.1 117.8 95.3 38.6 10.8 0.4 14.5
1k 55.5 56.3 49.1 109.6 136.9 98.6 313 7.0 13.3 8.9
21% 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 33.5 29.5 3.0 2.1 7.4
47 (47 LA E) 453.8 462.3 247.8 141.3 133.3 20.2 8.3 0.4 11 0.6
Skl b 241 274 267 281 54 47 4 0 1

i 1,505 1,281 975 917 758 366 156 26 25 41
AR SE PR

s 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
(03 0.39 0.27 0.27 0.62 1.09 2.08 1.51 0.46 0.04 2.52
15k 0.06 0.08 0.13 0.38 0.76 1.00 1.50 0.29 0.76 1.62
2i% 0.13 0.33 0.22 0.35 1.32 0.99 2.16 0.94 0.46 2.01
35 0.36 0.28 0.69 0.59 1.86 1.35 3.16 1.00 1.48 1.30
45% (4 A 1) 0.69 0.78 0.77 1.77 1.33 2.46 2.98 0.37 1.48 1.30
Sk A b 0.69 0.78 0.77 1.77 1.33 2.46 2.98 0.37 1.48

%SPR 38.6 40.3 38.2 19.5 6.7 2.3 2.7 20.3 23.9 1.0
F/Fmsy 1.09 1.03 1.12 2.25 4.54 6.22 7.76 2.17 2.17 7.41
A A B PR R A% (5 5 )

H 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
05 31,227 14,473 12,120 13,571 13,395 9,524 3,911 1,239 362 666
1% 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
45% (47 LA E) 12,288 11,255 5,513 1,864 1,743 217 90 11 14 8
Skl b 5,510 5,977 5,309 3,359 599 416 36 4 7

i 109,929 68,239 44,612 34,093 25,571 15,220 5,959 2,009 1,228 1,194
AR B R ()

s 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
(04 43.0 35.0 24.2 19.9 21.6 13.3 6.1 3.6 13 1.9
1k 112.4 88.0 50.1 42.8 31.5 19.1 4.9 3.4 3.0 1.4
2i% 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
45% (4 A E) 1111 104.5 56.4 20.8 22.1 2.7 11 0.1 0.2 0.1
Sk A b 59 62 61 41 9 6 1 0 0

&t 666.6 484.0 331.1 225.2 133.4 60.7 22.4 8.8 7.6 6.0
A I Bl e (5 o)

£ 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ligk 0.0 0.0 0.0 0.0 7.9 4.8 1.2 0.9 0.8 0.3
27 140.1 96.0 82.8 46.0 25.6 13.9 6.1 1.0 2.6 1.4
Kl 201.0 98.4 56.9 54.3 23.6 5.5 3.8 0.6 0.3 1.2
45% (47 LL E) 1111 104.5 56.4 20.8 22.1 2.7 11 0.1 0.2 0.1
Sk lh b 59 62 61 41 9 6 1 0 0

s 511.1 361.0 256.8 162.5 88.1 33.1 12.6 2.7 4.0 3.1
AEfn B R (g)

& 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
(03 14 24 20 15 16 14 15 29 37 29
1k 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
45% (4ig Ll 1) 90 93 102 112 127 124 119 128 120 120

Sk A b 107 104 114 123 149 151 140 148 132




YA BB REE- 59 -
FRA-SA2025-AC002

HEEMS (FE)

AEin e PR B (B 0 )

i 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
0% 190 4 9 4 44 75 29 141 94 276
1% 22 4 11 5 12 10 28 58 51 41
27% 21 2 8 6 6 3 7 61 15 4
35 11 2 0 2 3 1 3 11 9 2
415 (4150 E) 17 2 0 1 2 1 0 1 4 2
Sk L b

=t 261 15 27 17 66 90 67 271 173 326
A i B & ()

4 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
0% 1.1 0.1 0.2 0.1 0.6 1.8 1.0 43 1.7 5.4
155 1.4 0.2 0.6 0.3 0.5 0.6 1.4 3.4 3.3 1.9
27% 1.9 0.2 0.5 0.5 0.5 0.2 0.6 5.1 1.4 0.4
3% 1.2 0.3 0.0 0.2 0.3 0.1 0.3 1.1 1.0 0.2
4%% (45 LA R) 2.2 0.2 0.0 0.1 0.3 0.1 0.0 0.1 0.6 0.3
Sk A b

it 8 1 1 1 2 3 3 14 8 8
AE im0 CR R

i 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
0% 1.73 0.09 0.29 0.09 0.29 0.24 0.14 0.26 0.12 0.44
1% 1.35 0.15 0.48 0.31 0.55 0.11 0.16 0.59 0.17 0.09
27% 1.67 0.59 0.66 0.78 1.12 0.28 0.15 0.85 0.38 0.02
35 2.17 1.50 0.15 0.40 1.34 1.23 0.84 0.42 0.35 0.09
A7 (47% LA 1) 2.17 1.50 0.15 0.40 1.34 1.23 0.84 0.42 0.35 0.09
Sk A b

%SPR 3.5 37.0 29.2 37.8 19.8 375 44.9 25.0 47.3 52.0
F/IFmsy 6.01 1.27 1.45 1.14 2.65 1.19 0.84 1.79 0.79 0.73
EHRBIE IR (5 )2)

4 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
01 283 55 42 54 218 430 275 762 976 950
15% 36 34 34 21 33 110 226 160 396 578
2% 31 6 19 14 10 13 66 129 60 224
3% 15 4 2 7 4 2 7 38 37 27
4%% (45 LA R) 24 3 1 2 4 1 1 2 18 26
Sk A b

2t 388 102 99 98 270 556 574 1,092 1,486 1,804
AEdRRI PR A (T b))

A 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
0% 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
27% 0.3 0.0 0.1 0.1 0.1 0.1 0.5 1.1 0.5 2.1
3% 0.2 0.0 0.0 0.1 0.0 0.0 0.1 0.4 0.4 0.3
47 (47 LA 1) 0.3 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.4
Sk A b

2t 1.1 0.5 0.5 0.4 0.6 1.8 2.7 4.8 5.5 7.3
SRR A (DT )

i 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
0% 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
27% 0.3 0.0 0.1 0.1 0.1 0.1 0.5 11 0.5 2.1
3% 0.2 0.0 0.0 0.1 0.0 0.0 0.1 0.4 0.4 0.3
45% (45 LA R) 0.3 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.4
Skl b

2t 0.9 0.2 0.3 0.3 0.3 0.5 1.2 2.0 2.5 4.1
AR (A FE ()

A 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
0% 6 25 29 22 14 24 33 30 19 20
15% 64 56 59 58 45 58 51 58 64 46
2% 93 77 69 78 80 78 82 84 89 94
3% 110 110 89 100 101 104 100 108 115 115
4%% (45 DA 1) 127 129 160 120 135 127 120 136 136 144

Sk A b




YA EERREE- 60 -
FRA-SA2025-AC002

HEEMS (FE)

AEin e PR B (B 0 )

i 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
0% 49 220 250 1,162 96 900 1,032 884 898 42
1% 20 694 185 227 76 221 277 257 185 116
27% 25 41 182 286 21 183 217 207 233 32
35 10 10 23 219 11 149 96 123 212 35
4% (45 LA R) 2 5 35 70 11 164 95 34 91 17
Sk L b

=t 105 970 675 1,964 214 1,616 1,718 1,505 1,619 243
A i B & ()

4 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
01 1.1 4.4 5.7 22.9 2.6 13.7 15.4 15.8 11.0 0.5
155 1.2 34.2 11.1 115 3.3 10.2 12.0 10.4 8.5 5.3
215 2.0 33 14.1 22.1 1.4 13.3 15.3 14.1 18.9 2.4
3% 1.0 0.9 2.5 20.8 0.9 13.4 8.3 10.6 20.9 3.7
4%% (45 LA R) 0.3 0.7 45 8.1 1.2 19.0 11.4 3.4 11.3 2.2
Sk A b

2t 6 44 38 85 9 70 62 54 71 14
AE im0 CR R

i 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
0% 0.02 0.13 0.19 0.77 0.06 0.42 0.62 0.51 0.47 0.01
1% 0.06 0.42 0.19 0.32 0.12 0.22 0.27 0.38 0.23 0.12
27% 0.09 0.21 0.23 0.64 0.05 0.60 0.46 0.43 1.01 0.07
35 0.09 0.06 0.23 0.63 0.05 0.89 1.05 0.67 1.73 0.50
A7 (47% LA 1) 0.09 0.06 0.23 0.63 0.05 0.89 1.05 0.67 1.73 0.50
Sk A b

%SPR 79.4 49.7 49.8 18.7 76.8 26.7 19.2 22.1 19.4 55.6
F/IFmsy 0.19 0.77 0.75 2.18 0.27 1.77 2.32 1.94 2.73 0.50
EHRBIE IR (5 )2)

4 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
01 3,729 2,251 1,801 2,654 2,134 3,212 2,728 2,697 2,902 3,830
155 410 2,459 1,329 1,002 828 1,352 1,417 983 1,084 1,210
2% 354 259 1,080 740 486 493 725 723 449 575
3% 146 217 140 575 262 309 181 308 315 110
4%% (45 LA R) 32 110 207 185 272 340 179 85 135 54
Sk A b

2t 4,671 5,296 4,557 5,156 3,082 5,706 5,230 4,796 4,885 5,779
AEdRRI PR A (T b))

A 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
0% 8.3 45 4.1 5.2 5.7 4.9 4.1 4.8 3.6 4.5
1% 2.5 12.1 8.0 5.1 3.6 6.2 6.1 4.0 5.0 5.5
27% 2.9 2.1 8.4 5.7 3.3 3.6 5.1 4.9 3.6 4.4
3% 1.4 2.1 1.5 5.5 2.3 2.8 1.6 2.7 3.1 1.1
47 (47 LA 1) 0.4 1.5 2.7 2.1 3.0 4.0 2.1 0.9 1.7 0.7
Sk A b

2t 15.6 22.3 24.7 23.6 17.9 21.4 19.0 17.2 17.0 16.2
SRR A (DT )

i 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
0% 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 2.5 1.8 31 1.5 1.0 1.2 1.4
2% 2.9 2.1 8.4 5.7 3.3 3.6 5.1 4.9 3.6 4.4
3% 1.4 2.1 1.5 5.5 2.3 2.8 1.6 2.7 31 1.1
45% (45 LA R) 0.4 1.5 2.7 2.1 3.0 4.0 2.1 0.9 1.7 0.7
Skl b

2t 6.0 11.7 16.5 15.8 10.4 13.4 10.4 9.4 9.7 7.6
AR (A FE ()

b 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
0% 22 20 23 20 27 15 15 18 12 12
15% 62 49 60 51 44 46 43 40 46 46
2% 81 82 77 77 67 73 71 68 81 76
3% 99 96 108 95 89 90 87 86 99 105
4%% (45 DA 1) 130 134 128 114 109 116 120 101 124 127

Sk A b




YAV EERRE- 61 -
FRA-SA2025-AC002

HEEMS (FE)

AR R (TR

i 2020 2021 2022 2023
(0753 966 782 824 1,931
1% 192 276 372 178
27% 310 325 409 495
3% 218 64 197 441
45% (4Ll 1) 40 21 34 76
Skl b

2t 1,726 1,467 1,835 3,121
AR R (Th)

A 2020 2021 2022 2023
07 15.9 9.2 9.3 275
1% 7.7 13.3 13.3 6.5
27% 22.6 23.5 275 34.1
3% 21.4 6.5 17.0 38.6
47% (4r% 2L 1) 5.2 2.8 4.2 8.9
Sk A b

gt 73 55 71 116
AR RIAECR A

b 2020 2021 2022 2023
07% 0.12 0.08 0.11 0.07
15 0.10 0.05 0.06 0.04
27% 0.75 0.30 0.13 0.13
35 1.35 0.42 0.38 0.25
4%% (4% LA 1) 1.35 0.42 0.38 0.25
Simk A I

%SPR 31.6 49.9 53.2 62.4
F/IFmsy 1.66 0.69 0.62 0.42
AR IR RS (E R

i 2020 2021 2022 2023
07% 10,819 12,327 9,322 37,229
1% 2,533 6,461 7,623 5,574
27% 716 1,541 4,105 4,806
3% 359 226 767 2,417
47% (4n% 2L 1) 66 74 132 414
Sk A b

i 14,494 20,630 21,949 50,440
AN R PR (T h)

i 2020 2021 2022 2023
07% 17.8 14.5 10.6 53.1
15 10.1 31.1 27.2 20.3
21 5.2 11.2 27.6 33.1
3% 3.5 2.3 6.6 21.1
45% (4Ll 1) 0.9 1.0 1.6 4.9
Sk A I

2t 375 60.1 73.6 132.5
A B (T )

i 2020 2021 2022 2023
07 0.0 0.0 0.0 0.0
15 2.5 7.8 6.8 5.1
27% 5.2 11.2 27.6 33.1
3% 35 2.3 6.6 211
47%% (4% L 1) 0.9 1.0 1.6 4.9
Sk A b

s 12.1 22.2 42.7 64.2
AR IR T ()

A 2020 2021 2022 2023
07 16 12 11 14
1% 40 48 36 36
2%% 73 72 67 69
3% 98 102 86 87
47% (4r% L 1) 129 134 123 118

5Ll b




