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3WLLEDOM TH D 025 #+0.05 TEILSE-HAOGRRELHABLZHE L, BRE
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#£3-1. A7 MUK T REERBEOWIRAERE GRFEER © b))

BHE ——— AT s — .2 ] . s
WG K IR WG MR IR FIRCE EERG
1975 29,157 57,186
1976 40,065 44,458
1977 42,829 73,709
1978 31,796 47,458
1979 25,400 48,616
1980 37,769 60,093
1981 67,423 53,327 14,096 68,803 8311 60,492 0
1982 54378 41,886 12,492 42,075 7,955 34,120 0
1983 49,258 38,304 10,954 58,815 8,205 50,610 0
1984 42,763 27,482 15,281 97,802 9,582 88,220 0
1985 39,477 29,388 10,089 112,697 13,233 99,464 0
1986 37,052 24,099 12,953 96,051 11,831 84,220 0
1987 47,845 36,053 11,792 125,863 14,215 97,395 14,253
1988 51,047 41,971 9,076 98,087 7,803 77,649 12,634
1989 43,007 35,475 7,532 99,528 9,987 81,837 7,704
1990 41,375 35913 5,462 63,088 11,204 49,041 2,842
1991 32,788 28,361 4,427 68,169 14,745 53,424 0
1992 21,403 19,447 1,956 100,428 18,559 81,869 0
1993 15,734 14,347 1,387 76,792 14,312 62,480 0
1994 7,689 6,939 750 69,814 23,115 46,699 0
1995 12,222 11,526 696 79,766 24,725 55,041 0
1996 15,734 14,914 820 60,219 13,473 46,746 0
1997 9,078 8,662 416 65,201 13,339 51,861 0
1998 14911 14,303 607 98,684 17,417 81,267 0
1999 8,293 7,591 702 153,609 29,195 124,414 0
2000 8,901 8,280 621 111,787 21,799 89,988 0
2001 9,403 9,048 355 72,872 19,947 52,925 0
2002 10,175 9,179 996 36,006 15,405 20,601 0
2003 10,813 8,736 2,077 64,749 19,866 44,883 0
2004 25432 23844 1,588 90,095 20,261 69,833 0
2005 15,839 14,045 1,793 80,401 19,885 60,516 0
2006 16,817 14,567 2,250 69,043 19,846 49,197 0
2007 11,716 10,791 925 81,395 27,072 54,323 0
2008 17,440 14,738 2,702 73,552 21,741 51,812 0
2009 15,847 14,070 1,777 85,251 19,305 65,945 0
2010 12,998 12,175 822 96,103 19,086 77,017 0
2011 16,781 16,304 477 79,577 19,846 59,731 0
2012 17,687 17,215 472 70,114 20,109 50,004 0
2013 16,400 15,293 1,108 72,467 20,244 52,223 0
2014 19,752 18,220 1,532 63,929 21,541 42,388 0
2015 11,428 10,778 650 49,908 16,024 33,885 0
2016 9,697 9,303 394 40,308 14,756 25,552 0
2017 6,134 5,681 453 40,615 9,234 31,381 0
2018 4911 4,537 374 35,155 10,554 24,601 0
2019 6,226 5,477 750 39,385 12,362 27,023 0
2020 9,249 8,542 707 42,313 13,803 28,510 0
2021* 13,973 13,540 433 44,747 10,936 33,811 0
2022* 17,292 15,131 2,161 36,984 11,585 25,399 0

WA 134 H ~BE3H

FALKPEEO R AIREE - RIR~FHRR OKENT~F E0T) | 20014F J6 000 DLRT 4R 46 5
PERLIEORFEIRZE - MmN~V (T2 b

#2021, 20224 jfa 1] 13 B A& i
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#3-1. A7 bUZTRVEFERBEOHEROEE R GRIIFEES : b)) ()

i R LG ME E3
' Mk PR ImRIRSE E e AR wEE  SF
1975 50,893 137,145 274,381 274,381
1976 87,657 73,591 245,771 245,771
1977 94,744 62,291 273,573 273,573
1978 70,766 78,939 228,959 228,959
1979 47,027 93,002 214,045 214,045
1980 73,666 106,621 278,149 278,149
1981 78,986 75,326 3,660 0 79,553 294,765 0 294,765
1982 64,197 60,012 4,185 0 85,856 246,506 0 246,506
1983 91,975 83,470 8,505 0 79,868 279,916 0 279916
1984 73,093 67,031 6,062 0 69,696 283,354 0 283354
1985 88,621 79,431 9,190 0 39,124 279,919 0 279919
1986 60,113 53,349 6,764 0 18,517 211,733 0 211,733
1987 78,658 58,540 4,700 15,418 14,106 236,801 29,671 266,472
1988 90,147 64,198 3,400 22,549 17,089 221,187 35,183 256,370
1989 66,955 55,894 2,369 8,692 3,647 196,741 16,396 213,137
1990 79,786 61,399 3,011 15376 1,011 167,041 18,218 185,259
1991 79,748 61,724 2,621 15,403 1,603 166,906 15,403 182,309
1992 54,515 32,396 3,133 18,986 1,851 159,211 18,986 178,197
1993 89,097 54,609 1,768 32,721 1,751 150,653 32,721 183,374
1994 128,104 68,152 2,937 57,015 2,433 151,026 57,015 208,041
1995 109,375 44,689 7,841 56,845 2,350 146,869 56,845 203,714
1996 71,292 31,803 4,080 35,409 1,037 112,874 35,409 148,283
1997 136,633 86,156 3,711 46,766 1,007 165,153 46,766 211,919
1998 151,551 71,301 5,725 74,525 313 190,934 74,525 265,459
1999 91,398 77,005 5,316 9,076 1,425 245,649 9,076 254,725
2000 87,840 81,155 6,685 0 1,041 209,568 0 209,568
2001 47346 42,487 4,859 0 805 130,426 0 130,426
2002 61,130 59,606 1,524 0 1,757 109,069 0 109,069
2003 69,406 67,457 1,949 0 2,146 147,114 0 147,114
2004 64,149 58,487 5,662 0 1,759 181,435 0 181,435
2005 60,145 53,442 6,703 0 1,883 158,268 0 158,268
2006 54,954 50467 4,487 0 2,432 143,246 0 143,246
2007 58,009 53,384 4,625 0 2,430 153,549 0 153,549
2008 61,852 57,297 4,554 0 2,409 155,254 0 155254
2009 69,574 63,756 5,818 0 1,828 172,499 0 172,499
2010 64,889 60,283 4,606 0 1,485 175,474 0 175474
2011 74,303 70,549 3,754 0 1,579 172,239 0 172,239
2012 67,127 61911 5,216 0 1,244 156,172 0 156,172
2013 65,437 60959 4478 0 1,519 155,823 0 1552823
2014 70,256 65,424 4,832 0 400 154,337 0 154,337
2015 58,667 55,812 2,855 0 0 120,003 0 120,003
2016 49,742 46,601 3,141 0 0 99,748 0 99,748
2017 46,170 42,563 3,607 0 0 92,919 0 92,919
2018 36,883 34,965 1,919 0 0 76,949 0 76,949
2019 44,869 43,300 1,569 0 0 90,480 0 90,480
2020 45,874 43,901 1,972 0 0 97,436 0 97,436
2021* 53,759 51,701 2,058 0 0 112,478 0 112,478
2022*% 24,042 22,637 1,405 0 0 78,318 0 78,318

AR 134 ~F4E3 A
EHERORFRIE 20 bR ~RE, 20114 F LIRS O R E i 3% A X DS O JRERHE & /N EB % B <
*2021, 20224F I 1 138 E
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# 32, AWBERLOMPEIEC S @iREORER, HES )&

A b ETHEERE

R LI ER AT U

AR NFEDL NMFEDL Ay —ha—n
RIS GER IR LR iR %%

T b T Thv T T b iic|

1980 133 9.9 57.7 21.0 96.2 17.8
1981 7.9 9.6 354 18.5 121.2 19.7
1982 7.7 10.4 25.0 17.8 115.8 17.0
1983 7.8 10.3 254 17.2 114.8 15.4
1984 9.2 10.9 26.1 19.5 123.0 15.3
1985 12.5 10.0 21.8 18.8 96.4 14.7
1986 14.1 5.8 21.9 17.8 50.6 93
1987 13.2 6.3 20.6 16.4 504 9.1
1988 1.5 7.4 17.9 16.8 61.7 8.8
1989 94 6.8 9.5 13.4 48.9 9.6
1990 10.0 6.8 9.9 13.1 514 8.5
1991 133 6.4 19.8 13.1 42.5 6.1
1992 16.7 7.1 112 10.9 225 5.5
1993 133 6.6 17.0 11.0 38.9 6.4
1994 21.9 7.3 222 10.6 47.4 6.6
1995 24.2 5.8 15.3 9.8 303 6.5
1996 13.0 53 8.1 10.7 244 6.0
1997 13.1 4.8 21.9 12.6 65.0 5.7
1998 16.5 4.4 27.7 12.2 43.6 4.4
1999 283 4.2 28.4 11.2 49.8 4.0
2000 21.6 35 394 11.1 425 4.4
2001 19.8 42 232 10.8 20.0 4.8
2002 15.2 39 26.3 10.1 35.0 4.4
2003 19.7 39 25.4 8.7 44.0 4.6
2004 19.9 3.7 21.3 8.2 38.7 4.6
2005 19.8 4.2 24.1 8.4 31.0 4.7
2006 19.7 4.5 23.4 8.8 293 52
2007 26.7 4.8 21.6 8.8 34.0 4.6
2008 21.7 4.0 264 7.7 329 4.1
2009 19.0 39 31.0 8.4 343 3.7
2010 19.0 3.9 312 8.9 30.3 39
2011 19.8 4.0 379 9.1 34.1 3.5
2012 20.1 3.9 38.0 8.5 24.8 3.0
2013 20.2 3.6 443 8.4 18.1 2.5
2014 21.5 35 454 9.1 20.3 2.5
2015 15.8 2.6 44.0 8.1 11.8 1.6
2016 14.7 24 36.7 8.9 9.9 1.1
2017 9.2 2.4 33.0 8.5 95 1.2
2018 10.5 2.5 26.7 9.5 83 1.3
2019 12.4 2.7 33.6 9.1 9.7 1.2
2020 13.8 1.9 33.6 7.6 10.3 1.0
2021 10.9 1.4 39.8 8.3 11.9 0.9
2022* 11.6 1.4 15.7 6.4 7.0 0.8

IR T4 ~ B3,
2 MUK THEREE A7 P U X TR S TR,
*20224F 16 39113 B E fE
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# 32, AWBERLOMPEEC S @IREOHME R, 1R85 )8, CPUE (fiiX)

AR BT DEIG DZWIBIZ IO D% % 5O FEAR S LU CHER

BRI T

AR M EDL MrEbHL Ay HZ—bka—)b
R #@% CPUE R #8% CPUE e R #8%x CPUE
Th T4 R /4 TRy THE R/ TRy T4 b /4
1996 12.2 3.7 3.3 6.0 32 1.9 21.9 37 59
1997 11.2 2.8 4.0 16.0 34 4.7 62.0 42 148
1998 16.1 32 5.0 23.8 5.6 43 39.0 3.1 126
1999 26.7 2.5 10.7 214 2.6 8.2 46.6 29 16.1
2000 20.0 24 8.3 333 6.1 5.5 39.2 32 123
2001 19.1 2.7 7.1 19.2 5.7 34 17.9 2.8 6.4
2002 13.8 1.6 8.6 204 33 6.2 33.1 33 10.0
2003 17.6 22 8.0 18.8 2.7 7.0 421 35 120
2004 184 2.1 8.8 14.7 2.4 6.1 375 3.6 104
2005 18.2 2.0 9.1 17.5 29 6.0 30.2 39 77
2006 18.8 2.6 72 16.2 3.1 52 282 44 64
2007 253 2.7 9.4 13.8 3.1 4.5 33.0 3.8 8.7
2008 20.1 2.0 10.1 19.1 2.7 7.1 31.8 35 9.1
2009 17.4 1.9 92 234 3.8 6.2 33.7 3.1 109
2010 17.3 1.8 9.6 243 4.4 55 29.8 33 9.0
2011 17.9 1.9 9.4 29.9 4.6 6.5 335 30 112
2012 18.4 2.0 92 31.0 4.7 6.6 244 24 102
2013 18.8 2.0 9.4 37.0 5.5 6.7 17.3 19 9.1
2014 20.7 22 9.4 37.6 53 7.1 20.0 23 87
2015 15.0 1.8 8.3 38.0 5.7 6.7 11.5 14 82
2016 14.2 1.5 95 31.1 52 6.0 9.9 1.1 9.0
2017 8.7 1.6 5.4 28.5 52 55 9.5 12 79
2018 9.9 1.4 7.1 22.9 55 4.2 8.1 13 62
2019 11.8 1.7 6.9 28.8 54 53 9.5 1.0 95
2020 12.8 1.3 9.8 29.1 43 6.8 10.0 09 11.1
2021 9.9 0.9 11.0 349 4.9 7.1 11.6 0.8 145
2022% 11.3 1.0 11.3 12.8 2.5 5.1 6.7 06 11.2

WA 1T A ~ A3
* 20224 64 91 137 i
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#*4-1. BIRFEATRE R

A=

R s 2k fall . e [ A E

o R e PR BRE O%RO WERS j
T4 D&Y &= s v %SPR F/F R
BRE Giey ik PEBES GRy mmess ) P msy PRI
(FRY) ER (/kg)
1981 29.5 129.1 91.5 18.7 45.8 23 7 2.59 24.4
1982 24.7 134.5 98.3 15.1 28.6 18 10 1.67 19.0
1983 28.0 136.9 113.4 22.0 20.4 20 11 1.68 9.3
1984 28.3 130.7 110.6 24.6 18.9 22 12 1.64 7.7
1985 28.0 121.2 102.6 25.0 16.9 23 10 1.74 6.7
1986 21.2 109.3 91.6 26.6 23.7 19 13 1.38 8.9
1987 26.6 105.8 85.7 27.8 24.8 25 9 1.86 8.9
1988 25.6 97.5 76.1 23.1 27.1 26 8 2.01 11.7
1989 21.3 100.6 77.6 17.8 26.9 21 10 1.74 15.1
1990 18.5 97.6 78.4 15.8 18.8 19 12 1.61 11.9
1991 18.2 95.6 76.1 15.7 30.5 19 12 1.50 19.4
1992 17.8 96.8 73.2 20.0 16.0 18 16 1.16 8.0
1993 18.3 105.0 82.9 22.0 18.2 17 16 1.21 8.3
1994 20.8 99.1 79.4 21.0 31.4 21 15 1.19 14.9
1995 20.4 113.4 76.9 23.4 53.0 18 16 1.18 22.6
1996 14.8 118.7 84.6 21.9 9.4 12 25 0.79 4.3
1997 21.2 124.9 116.7 233 9.2 17 23 0.86 4.0
1998 26.5 116.5 104.1 25.8 11.9 23 14 1.32 4.6
1999 25.5 104.5 87.6 30.9 13.5 24 17 1.13 4.4
2000 21.0 95.4 71.7 32.4 28.4 22 16 1.20 8.8
2001 13.0 118.4 66.3 22.3 16.5 11 22 0.86 7.4
2002 10.9 113.1 90.7 18.2 10.9 10 30 0.53 6.0
2003 14.7 96.2 84.6 18.8 18.6 15 21 0.95 9.9
2004 18.1 91.2 75.8 23.2 12.9 20 19 1.07 5.6
2005 15.8 114.9 78.3 253 53.9 14 20 0.95 21.3
2006 14.3 124.8 66.5 23.2 17.7 11 21 0.91 7.6
2007 15.4 135.7 111.3 21.5 32.3 11 20 0.96 15.1
2008 15.5 137.2 110.3 20.6 19.2 11 20 0.96 9.3
2009 17.2 145.0 123.7 28.5 26.4 12 28 0.67 9.3
2010 17.5 142.4 126.5 48.8 4.5 12 29 0.67 0.9
2011 17.2 144.5 136.8 50.3 7.7 12 32 0.61 1.5
2012 15.6 129.7 118.0 58.6 9.9 12 34 0.57 1.7
2013 15.6 105.3 95.7 57.4 8.8 15 39 0.48 1.5
2014 15.4 90.8 80.6 56.4 14.7 17 32 0.59 2.6
2015 12.0 81.3 69.4 40.4 5.5 15 35 0.51 1.4
2016 10.0 87.7 67.4 32.4 32.7 11 36 0.50 10.1
2017 9.3 93.4 63.3 28.8 21.9 10 35 0.51 7.6
2018 7.7 117.6 93.4 26.9 4.2 7 41 0.39 1.5
2019 9.0 91.2 88.3 29.0 2.2 10 37 0.47 0.7
2020 9.7 91.8 87.2 29.5 11.8 11 37 0.51 4.0
2021 11.2* 93.3 76.3 43.2 14.5 12 38 0.46 3.4
2022 7.8% 94.6 76.9 44.8 22.1 8 51 0.27 4.9

AR IT4 A ~ B3 A,

2020~2022F I D 0 M A B EUTTERE RICE D EHEE Lz, 2020~2022F @ 0 & &, 1#EHIS . %SPR.
BLOWAEERDRIIYEUEEHORELZT D,

*2021. 202245 i 1 E il
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7 5-1. FERkoBlfaEN BEEAMEME (a) | RAEHREMEME (b) % kR 5HkEER

(a) BAE)D EESHEEEE LA 2R (%)
B 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2044 | 2054
1 100 100 100 0 0 87 50 47 46 47 46 46 45 44 45
0.9 100 100 100 100 100 100 67 61 60 59 59 58 59 57 59
0.8 100 100 100 100 100 100 84 75 74 73 72 72 72 72 73
0.7 100 100 100 100 100 100 97 89 87 86 85 85 85 85 85
0.6 100 100 100 100 100 100 100 97 95 94 94 94 95 95 94
0.5 100 100 100 100 100 100 100 100 99 99 99 99 99 99 99
0.4 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.3 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.2 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.1 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

F2018-2022 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

(b) Bl ENRAEHILEE L ERIDHEE (%)
B 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2044 | 2054
1 100 100 100 100 100 100 99 93 91 91 91 91 91 91 90
0.9 100 100 100 100 100 100 100 98 96 96 96 96 96 96 96
0.8 100 100 100 100 100 100 100 99 99 98 98 98 98 99 98
0.7 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.6 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.5 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.4 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.3 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.2 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.1 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

F2018-2022 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

2024 FFIEHILIREIZ O 2 I BRI OFFEELRE B 2 0~1.0 TERE L7256, BLOE

RO (F2018-2022) Zifikfki L7-43

TS5 EIR & & BRI (F2018-2022)

BORRTHOR R EZTT,

2023 i O E &

&V IGE LTz, KFITEIREBLIEA

TS EHBEBN D 10 F£4 2~ T, Z2REMROEE (F2018-2022) 1%, BAEMN

PRFVE BLELMEE DL b oD & oI P A

EE RS
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#£52. FpkogifeE (a) BIOHEERE (b) OFHEOHER

(a) BlAEDOFYE (T hy)

B 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 [ 2034 | 2044 | 2054
1 448| 407 306| 227 225| 249] 243| 239] 237| 235| 235] 235| 234] 233] 234
0.9 448| 407| 306| 238 241 269 266 262| 261 259| 258] 258 258 257] 258
0.8 448| 407| 306| 250/ 259| 292] 293] 290|] 289| 287| 286| 286| 286 285| 286
0.7 448| 407| 306| 262 278 318| 323| 323] 323] 321 320f 320 320f 319| 321
0.6 448| 407] 306| 275| 300] 348| 358 362] 363| 362| 362| 362| 362| 361 363
0.5 448| 407) 306| 289 324] 382| 399 408| 412| 413| 414] 415] 415| 414] 416
0.4 448 407) 306] 304| 350] 420[ 448 464| 473| 477| 480| 481 482 482| 485
0.3 448 407) 306| 320] 379] 465| 505 532] 548| 558 564| 568| 570 573 576
0.2 448| 407) 306| 337| 412] 516] 573| 615| 643| 662| 675| 683] 689 699 702
0.1 448| 407| 306| 354 448] 575
0 448| 407| 306| 373] 488] 644
F2018-2022 448| 407 306| 302) 347| 416

(b) MR THM (T )

B 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2044 | 2054
1 78 110 191 167 177 182| 181 176 174| 174] 174 173 173 173 173
0.9 78 110 176 159 171 177\ 177 173 172 172 171 171 171 171 171
0.8 78 110 160 149 163 171 173 170 169 168 168 168 168 168 168
0.7 78 110 144 138 154 163 166 164 164 164] 163 163 163 163 164
0.6 78 110 126 125 142 153 158 157 157 157 157 157 157 157 158
0.5 78 110 108 111 129 141 147 147 148| 149 149 149 149 149 149
0.4 78 110 88 94 112 125 132 134 136 137 137 138 138 138 138
0.3 78 110 68 75 92 104 112 115 118 120 121 121 122 122 123
0.2 78 110 46 53 67 78 86 89 92 95 96 97 98 99 99
0.1 78 110 24 28 37 44 49 52 55 57 59 60 60 62 63
0 78 110 0 0 0 0 0 0 0 0 0 0 0 0 0
F2018-2022 78 110 90 96 114 127 134 136 137| 138 139 139 139 139 140

2024 A LIRE I A 2 IS BB OFEELREL B 2 0~1.0 TEFE L-5A. BLUE
WML (F2018-2022) Z ke L 72356 OFER T RIOM R 2 <7, 2023 FiAM o &
XTI SN EIRE L BAROEE (F2018-2022) (2 X WIRE L7z, KFIXERE LA
FEHC IS FBBG D 10 FE 27, RBBUROEETE (F2018-2022) 1%, BlAEMN
PR SV P L VEME DL F D B3A O RN 5 THIBAREL B 23 041 @ L& X OiffEE T
Y4525,
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HWREM 1 BRFHEOR

IR - AR T 0 R Fnl] - RGBS L
B R AR A BFAEIC OV TIE, feEE4z 2R

a7 — MENT (B2 55T R E R 2 2 )

HARFE AR EN I3 LA £ 20.25, 24 0.3, 1% % 0.35, Omk&0.4 & RE
2020~20224EFREED EIRBIT6~TH D FE s n— LA TE LN 1
AT EEE IS D S HEE

il - AR R R R

N A=
SRR - AR R 2022 RIS TR
20234E ]~
= . .
i D0234E I O A B D
2023 VIO 1 UL E o Ry lr— e 27 ¢ v 7 BIFAERE (1981
I B IR A ' ~20164F I O - BRI ES<)
L2023l OBl A RN DR

2024 I~ DO FITERTE

2023 FiEHOREEIXITH SN ERE & TR OEEE
(F2018-2022) 7> BARE

| |

20244E I A LIKE D 15Z DL oD 2024457 LLRE O I B DA E
R - PRI R R & Rylr— - A7 v 7 BHAERRZR (1981
BlAaE | ~201645 I DI AN & & Bl EIzIES<)

CARPRTHNCIT D2 OB ARG EH

VI ST 1) Ao S < R

2025 4] 2024 £EI I O B TFTELR B 2 09 L LT

LR~ S FHANCRE S
i
v
|l ﬂ 202478 D ABC
WL ) IRV ESND
Hh R WA R 22 Sl T FRA i
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HEEM2 ftEAZE

(1) =k—batE

R - AERIRE RS X ORISR E & . BB IS 1T D IRIEY) O SRRSO
MEEARICHEB L (GRS, EEMOREYFERFEICE U CTIEEE LWIERA 20
N, BAROMIEM EMGENRERD Z LD, Hﬁ@#ﬁ#@%ﬂkﬁuabtogﬁé%
BRER CEAHET DBICHW A HERBAEIZOWTIL, 7 — 2B FET 5 1989 it
PIBICBA L TiE, R OB Z T2 23, 7~&#fft@V%%8$ﬁ@uw ZEAL T
1989~1993 R DX E A = (2R 2-1), EW\%#I%@mW%i77x&w
=7 LTEED, TTRATN—TLF DF0mIE, 1997 FLIATE 8 sl b (8+5%) . 1998
I LA B (9+5%) . 1999 FLARRIE 10 5% LA B (10+5%) & L7z,

ElIERREE, BIRER, AEERKT. OB RICESE, ak— MEricky
HE LTz, =2A— MENTTIT, xﬁ%?ﬁ?@é%i’%d%4ﬂ%t£&b mﬁmﬁ
DFEEHNCAEZ RO T, TRl EREE (N) OFHHEIZIE Pope (1972) XA A,
7x7w%7®§ﬁ%@_ow11$M(w%)@ﬁ&%mwto3muimaﬁﬁt%
B (M) X, JEREEEEICEBIT S KO CPUE & ifafEss ) &4 2, Widrig (1954) D551
EOHEE L (WiE#k 2-2), —FH. 3RO M %, —RICERADO M BEfaoZEn
I bEWZ L E2EE L TCHE L, BIFEHmIC iof%mﬁégﬁém\ﬁﬁﬁﬁ%i
471 BIZBI2UHERETH LN, 4 A THEZ TH D, TORD, HoHi
HEDOWMEIRED 55, AL TWD b D% ORBUEDEMRBELESH LT-Hag L
L=, 2F 0., 2022 FfioBAaE L IX, 2021 FHRBRICEINZITo-HAETHY .
2022 HEARBE R PEAH LT-BARED Z L Th D, Lo T, BARDOHFEICIX, fMek2312
R LUTEREAEIS (K 2-3 O EEIS % 1 kamimic T o LicElE) 20, SREFEoq)
HEBFRESE., ZORAEEGOBICLVREAETEB LT,

LA AREED 0~2 I AUTIIED TR R TR W=, £ Ol RET A FRRRE D B
WIS LT b D ST R WAlREENE < . £72 0~2 i O ERI O LW EIT 3
FHOFRBEOMARED 2R — MENTIZ LA HERE RN EEZEZ NS, Lehos T,
BOERD 0~2 iR E MR T 5 2020~2022 FARFEIC DWW TIE, 6~7 AIZFER L TW\WDH A7
X TEBE N — VREORKERNOHER L (Bih),

Fa—=7120%, ALRERILO MEDOFEHHIIE (L CPUE (3~7 5% @ 23R 2-4) &

LAADIWEFEN S5 D5 BIRESREERS L OBERGEN LA O N HEREL CPUE (M2 %
2-5) MWz, MIE CPUE A& 4FElm O e o &R L . fil Lo &R EFEEE & 1E
#{t CPUE Mifairh ol E LA ) X ) ICHRIIED 3~10+OEHR F 2 HERIITK
DIz, 0~2 %I DV TIE, AR o v AR RICES S HR S B IREE & I 20D
BReiz, EIREHETEOBARNHERXIILTO LB TH 5,

FEDOFMHIEIRRE Nay 13, FEOEMDITAER LR L OHRECTHELENS (1) K
FVER L,

M,
Na,y:Na+1,y+1 exp(Ma)+Ca,y exp(?) (1)
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ZIT, Nyl y FICEIT D a kDO ETREE Cay 1T y F a kDT EE, Mald a mliflt
DHRIFECARITH D, 2B, Bl D Foy 1Ty RO a s D F, my 1T aikiZB1T 5 A E
By way Xy A a mRICHB T 2R ETH D,

1997~1999 T T AT )N—T LT HFM A IR L TWDH 72D, 1996 FELLRTO 7 %
O+ EFRESITEE (2) KB Lo 3) K. 1999 FELIED 9 ks LT 10+ D
EREFIIENETN 4) KBXO (5) Rk VKD, 1997, 1998 FEDF T 2T )—7F
OEFREHONIT., FNENBEDO ST AT N —TFNEREENL2D, (1) XKEFEUTICR
Do

N;,= C7J+c N8+y+lexp(M7)+C7yeXp(_) (2)
Nygoy =S Ne, oy exp (Mg, )+Cy,, exp (25 3)
8+y CrytCsry 8++1 CXp ( Mg+ gy CXp (=
Co
9= WNIMJ;H eXp(M9)+C9y€XP( 2) (4)
Cios "
Nio+y= G, ioc;}m Nigt g1 €xXp (Mg4)TChosyexp (= Mo ) (5)

FIRFHI OB Y D 3~ 10+ O F B E IR ERE Nay (3R ITE O FE DI IAEREL Fay
B LOF B RE Coy Z VT (6) KV RDT,

Mg
N, (Ca,yexp( 3 ) 6)

1-exp (—Fa_yy))
R F 13, Fa—=0 k0T o &EELMT (7) Rk ko=, =72
L, 777 AZNV—7DOFIZONTIE, ZO&JHEEEE (1) NTRD S 1997 35 LTV 1998
FErpx, 7927V —7L0 1B TFTOEKBOF LS L WE L,

C,pex Ma
Fuy=—1n (1 _ #) 0

Nay

AR D 3~9 *EJZE@OD Fix. UV v < VPA (Okamuraetal.2017) OFIEICHELT THE L /-,
2%, 0~2 5D FAEIXET 3 FROMARICHTHE) O OHRMELZ 52X TnDH 2 Enbak
— MEHRE ORIEEIC i@%%ﬂt&%%%ﬁ%@ﬂ@JkE#%@%%ﬁm%%mbto
FZ10+ED FEIZ 9O FMEEFRUERE L, Uy Y VPAIXF ORKE ZTIH U T
FTAT 4 ZRT LT, HEDRLEMRZHRBIE L FIETH D, T a—=r 7 HEEMHE~
DEEEEZTRTEEL (AOMBALE-INL & LTER) L FO_FE~OXF LT 2 H
HOTF LB E 8) ATERL, Zhai/MET AL HICFZHE LT, EDER,
FRZLV R AT T 4 TNRAT ZADHEN 3% 0 FEE | LSO FEH (4~95%) O F il
ETCRTNANT A OELEZNCEIVEZIDFEEHWZ, ThZFnOLBLPniE, Ve
AT T 4 THTIC L VLN S BAER L OBER FE 3~9 %) OHEEE D =D K/
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W BB L THWE, 2B, 8) RO alZABLO  DRBERGHIZT D7D~
TNT A HIEEMICGEZDELATH Y, AMIT T a=100 £ L7, VEBRAXRIZ T 47
FRATIC X D HEEERI OZZDOFEIEICIT (9) (10) HUIR L7z )7 RS (RMSPE: Root
Mean Square Percentage Error) % iV 7z,

2
—(1 = DiaLtar (1 = ) By Foy +1F3 4] ®
_ 2
RMSPE. = |13 SSB'y -5SB, (9)
SSB ;Zk:Y-i SSB;,
R; ' 2
1 Fa 'Fa
RMSPE,,. = ;ZZ;q<—{§:i> (10)
SSB):: Z;ggNa,yxmaxwa,y (11)

ZZTRIFIFEGZOL N AT T 4 THEADETH S Z L &2rd, o, n iTHEEE
DEZ T HHEETH Y . KN Tl ar— MEES T ITHET 5720 n=11 & L7z,
BT (11) XTEESND, T72b 5, RMSPE IZRHEDT — & & AW HETH R L.
KT — 2% i ENWE LEGA L Toar— MBS OHEMBOZEEZEIA L L TRLE
HLOEWVWZDH, L ERANT T 4 THREICBW T =X 25T S L LA0=2<1)
BLO (02q=1) OMAADLEITHABBLIOSERFEO L Fu 277 ¢ THEKy
@ RMSPE OYEEEN /N DEZE . T Z2NEN0.05 XKUY TEEL, f/herote
MABEDEDOEMAZ S HIZ 0.005 XU THRE L THL, k. k/MEIE 2 A0RHCE
FE-InL XA F o> (12) L CEF L= (Hashimoto etal., 2018), FRIEEAE & EIFEEH 5\ I3HE
L ORI E R EBE LT,

=%, [[lnla’y-(balnDayyana)] n ( ! )]

2(7121 ‘/Zm_a
[1n -(b'lns,ﬂnq')]2 1
+ Zy [ : 20!; -ln (\/ZFG")
" 12
vy, et (L)) a2)

22T, Lyl y FEH O a i O MK OEREL CPUE (7E 1) . Day 13 y A8 ot
RIZBIT D a mOEERE., Iy (30 UEIC X 2 EFEREE, K, 130 L X el
CPUE (ffi7E 2). Sy Xt BlaETH D, Doy & SyixZNTH (13) BEW (14) Kz
Lok, WEHTPHRAROFREICITMLE 2-6 1R LI EHIHRAES (X 2-3 O
#A) MW,
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M,+F,
D, =N, exp (- Ty) (13)

S,= Y% D, JXm <w, (14)

ay

ZIZT, mhiTakilB T AP RAEIAE TH D, b B quld a mICBET 24655k
b, b’ @ QUIEENENDOIEEEICKHST 2B THY . LLTFo (15) ~ (20) iz kD
KTz, 04 6 oTIFTHEENT A —F (FiTEDOKAFG FH & FRHEE) ThH D,

—exp( 2y 1n( y) Zyln(Da,y)) (15)

Sy(I0(lay) 5y 10(74) ) (I0(Dg )+ £y 1Dy ) )

= (16)
5, (10(Da) L5, D)

: 1 b
q=exp (; 2y ln(Jy) -~ 2y ln(Sy)> (17)
(1n( ) 5y () (1n(S,)- zy In(s,)) (18)

Zy(ln(sy) - 2y ln(Sy))

q'=exp G ¥, In(X, ) Z In(S, ) (19)
Zy(ln(Ky)-% %, 1n(1<y))(1n(sy)-% %, In(s))) (20)

2
zy(m(sy)-% %, In(s,))

ZZTon BT a—=V T HEEMBEOT—2OFRTHDH, T 2—= 7 HREEOHIH
X, MEOEEBIEREL, CPUE (22 CIE 1999 4EJAHEALIME, #il LiE O G IR Earm il & =
#E{l, CPUE IZZ N2 2003 4Eifa LR, 2010 E LI CTH D, K F a2 —=1 JIEiEE
ETHME L DFEET Ty MBI ORERBICOWTITMER 2-1 BLOMZEXN 2-2 12, %
Fa—= 2 TR L PIRE L O_EFERICOWTIMREK 2-3 1R Lz, £
BWTHBEO & 2B ML R Sl ol U, FEIRE & THRME & OBIFRIZ~ = Btk
ZOCE L CRIBEZRNE B Z 572, bay qu bL 7L q'. @7, Gy 0"y o” DHEEFERIZ O
TITMRER 2-7 IR LT, Fa—=2 7 %O 3k — MENTIZ L D EIRFEHTE S O FEM XAl
JEER S ITR LT, BRROME, Bl X OHERS F D RMSPE O /L 7o
720 & OMAADE (A=0.755, n=0.985) ZfFHTICHWZ (HZEE 6),

(2) B3 FEROMAE

2020~2022 FAERFEZDOWTITRIROEY 6~7 HDO A7 b w4758 ko — L& ORk
REMHWTHER L7, A L& T — 2 13, BT T L7z 2006 FFEEFHA LIRS O 1 5%
B OB REFFEE D S 2005 FRERER L2007 FEEEEZ RN - DO TH D, Z DOFEEHE
Eak— FEEO 1 EAEFEREHETM E 2, 2019 £ FE TOT — X IZOWTHK & *HH5ZE
B UBE R A2 RO . 2 ICHELT 3 EMOFA (2021~2023 ) O 1 mAOHRFRIK

- 40 -



FRA-SA2023-SC09-02

FREEME 2 4 CTidTd D 2 & T, 2020~2022 4L D 1 il i) 2 EIRIEEL 2 sME LR
Wi, TIMH, 2020~2022 FEI O 0 A OG5 L 02021 FiRI O 2 A O
BREHEZ, TnEhar— MEfToBEFRE ((1) X) BROREFE (21 X)) Tk
VRO, 72k, FFEEFMEIL (7) XTRDH7,

Ngi1 ye1=(N,,  exp (- %) -C,y) €Xp (- %) (21)

A TOHRFREIRIEM & = A — MEFT TOGIREEH T & OBREB X OWIEBIf%
KM 2-4 1RT, BTSNz 2020~2022 5D 1 AR S OBRERIL. Th
ENT0E TR, 974 E )R, BEOR 49 B HRTh -7z, Tz, BEEFEICL R S
o 0 MR R COERES ONAR) X, ZNEN 11T8 B LR, 1453 5 R, BLW
2207 B CTH -T2,

(3) FHAEPERIMR & B KFFge A PE & MSY (22T

FAEPERIR A O & e KA PE R (MSY) % EHL4 5 /KUEDHEE OFEHIZ W T,
B2 FEERFAG RS EOM &R 10 (BElEh 2021) 2 iv/zv, ZI T, MSY
ROT HKEOHEEIIEL, BH L2 mAERRE . S0 2 A EEEHE TR TR
WA ENER SN, b b, AR, EIFRFHE CHEE Sz 1981~2016
FRHIOMAREL LOBREICESE RN RIETRTIA—FEHE LAYy r— « AT
4y 7 RIBHR ONMABOEZEO ACHBIZEE L2 &L, fFERFRITHW =D &FH
BRO BIRFET AR, AR, B EARERS L OV OBIENR I 2 L—1 3 YOS
ATV STz, IR X OVREY O SR EIZIL 2015~2019 FRENIZ 1T 5%
BERSAWLRTE (iR 2-8), U EOFMB I OMER L2mAERRO T Tirbhizy
Rab—v g STBWT, EERRBIZ IS T A i & & e R LT D IIELR IS Fmsy, €D &
X OB A ED SBmsy, FHRREE Tl R b S V7 B O M i KEFpEAEE R (MSY)
ELTHEE STz,

(4) fERTMD Ik

GIREN CTHEE L 7= 2022 SEI I OBIF BN D, (22) TR L ak— Mo R
Z HNT 2023~2054 FFIEEIOROR TRIFHR 21T 272, 10 L L7 7 X 70— 12200
TiX, BIFED 95k & 10 kLB & R S 72,

Na+1,y+1:Na,y exp('Fa,y'Ma) (22)

FEETHITOREDMARICIL, BIRO MSY OHEE THWA Yy r— -« 27 ¢ v 77
ARG L FRoOREE CEESEORAR L THEHENAEEZ W, MAED
AHEFEME L LT, O FRMEIS S BOER S AIHE 9 % 5 2 7o, fHRk TN 25 2024
IR LIRS O I, S8 T ) TRV TIEEAREL B 1T 0.9 & W T I BRELHINC AE
ST, FOES. BIREIZIT MSY OBEHICHWERIRE (bbb, 5 2 F£E 0GR
fili TORFRT RN A2 2015~2019 FEiEEI O E R F RIS < BIRE) 25| &
S U7z, 2023 iAo FEICIE, BUROEIEE (F2018-2022) Z /-, F2018-2022
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1. FEROBIRED T T 2018~2022 FEifa ORI O F L R UfEEL 5% 5 F
i % %SPR #a & UIER IR DT,

R EFL TSRO - EIRB S L )L (ElmpliaERE F) (oS & (23) Rk
D FHEL7,

Cuy=N,,(1-exp(-F,,)) exp (-—) (23)

B, FEBIEAEIZOWVWT Y, MSY HEEOEE E O —BEMEERO7=D, 2015~
2019 FFi IO SEWE 2 2, SRR TN T 280 K LEHETX 10,000 [ TH 5,

(5) =T L2k

FEIREEAM O 7 V2 W FIE & A5 SR ftisst (5Fn 5 4£8) (FRA-SA2023-ABCWG02-
03) ] OKPERFZE - ZEHERE 2023) 120t~ T, AREEOE PG V72 VPA OFEEH 2
PSR T D EEMEICOW TR Lz, Fa—=r ZHBElEE —>F oMy RE
HWEERERADOHBEE B DV X v 7T A 7T T, T o—= ZHEEME DAERBIEEL
CPUE ® 9 5 3 i CPUE %44 L7234 2 — MENT TIAESHEE I3 D i i DOk
(2019 4EfkEE) OBEFRBHEOHEENKE < EIENT 2 (HiEK 2-5), T, Eir 2022
I E TOT — X TiE, 2019 AL EFE OHEE A 3 5 OIEHE(L CPUE (2 K& < KTFT
L0 Th D, MDF a—=r ZHEEHEICOWTIZ, ZREN—27 BN T HHEEHIZ
FRESEELRY, 2T 3 ROERBEUIMIEEORRIERENTF 2 —= ZICBKR L
THEY, HEICHTZD —DOREEORIIRELEFE LN &, BIOENENORIE
ENFFOEALDOBERAS FEIEMEH TRES B LN ERB X 6D (HiER 2-5.2-6),
Fa—=7TDF OHE~DYINED B4 75 2 v 2 — T OFER DB i\@%m%
BRACEZTHBETHHE SN D BFERmO FEPZ(L LW LTz, WIHEAEZ Z
WEMBEFRT-HAETOLZOMBEENREDLRNI LMD, @%Lt@%ﬁf%TwiW
R SPOR L TWD Z &R S, HEEMEARPTRIZH > TWD Z i3 RnZ &R S
iz (R 2-7), 72, 77— A N7 v AR XD EHEREOHE/BREHIX, Fa—
=V THREMOFET D 1999 LI OV CHMA ECE IR E O HEE I AR 2 N1 7 A
AT TWanZ EauRan (i 2-8),

Z O, HIRFE LRI E L 2 TR E R RIIARER O 4-8 12, L hrAXT T ¢
TIRRT OFERIIH R E R 6 1R LTz,

(6) AL 77 A
g — MEHTEB X O TTHIOWT LS, R (ver. 4.3.0) (R Core Team 2023) (ZC/3w 4
— “frasyr (ver.2.2.0.3)” Z MW T3 L 7=,

fE 1. WEEOE MR EOF Y%L CPUE
TIEDOFE M BIERE(L CPUE 1X, L FOFIEIC I VHEH L=,
1) JEHEZIFELIE E/NEX 31~35) EHIRELIE ([7] 30, 36, 37). #EZELIVE Z i -
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TR (R 28, 29) CdB)Il - &5 - FAGL - Bl (7] 24~27) IZEnEhmEIL, Z
h%@4@@@%&ﬁ%%_ﬁmbtﬁﬁmm%mﬁﬁ/7w#%6nfwé$-ﬂ
BRETE (v F—bkr— - nFEDL) T 5,

2) M ENAE - A - JRIEICONT, 1 HORIBEREIZED DA hU X T kERDE
BINLWIBIZ, 1 EDERD 90%% 5 5% (725 Biseau (1998) 0 90%qkt
L~V Y T 28T — %) it 5,

3) E-ﬂ-ﬁ%-@ﬁ%@%%ﬁ%?—&ﬂ\E%ﬁ-ﬁﬁ-ﬁ%@X&%?ﬁ?mw
DISEMFERFA L A I LT D & A L Elmp o - BT — 2 2R 5,

4) A7 R TIHWOREERTH-TH, FICLV B Xy y%b)éué%/ﬁ.\bi‘a@)
Lz, T BT L (Loetal 1992) ZAEWELICMHE AT 5, ZAUEE | BEpE
ELT, BrXxy v F T —HDEKICOWT HOoME AW —RILBREET L
(GLM) I[CXVHEE L, WICHE 2BPE L LTCH PP u Xy v FF — FITHEIEH 510 %
RE L GLM @M L, &&KICIEE e Xy v F 7 =2 OEIG LIEEr X v v TH
I DINELES (CPUE) 2T &Y D Z &L THEHE(L CPUE 245 HikThH D, 7VE
TOOTIAEEE LT, B 1 BRI, A, AL Sl ik BXOvEEE, B
2 BEPE O, JAIAE. AL M, k. D, BAOEZ AV, THRB L O EMERMIC
DT BIC &AW EERIRAIT WK ET VERD, JEITH%E6] (Rodriguez-
Marin et al. 2003) 276V, HRAEAIZRET L TIL, Flphld CPUE OF b L > R&E155
=, HIE L AEE O HAEHEIC O W T/ 3R (Ismean) & H T 5,

5) EHINICEIRENTZET VIEIEEELRIC LD L o7z, ETARIILLTOHE D

[%5 1 B¢B] . positive rate ~ Intercept + Year + Age + Area + Year X Age + error term,
(% 2 B*B] : log(CPUE) ~ Intercept + Year + Age + Area + Month + VessellD + YearxAge +

AgexMonth + AgexArea + error term

Z Z T Year |F{EMIF, Age ITHHn. Month IZH . VessellD (3 ID, Area [THHK TH 5,
PEAEALIT BT DRt AR (L CPUE (2B 5 % 3CE (FRA-SA2023-SC09-201) & foD = &,

HiE 2. T &5 ESEERM LEOEUE(L CPUE (B3 HEE

T E DL EERA LEOERE(L CPUE (B3RS 1. LTOFEICEVEH L (K

i - kBT - IR PERERYS FORIH)

1) T—Z LD HERGET, 2010 FELVIES, BLOMBERMXOTIT L 576 EEX
i) LHEAGE OFCEM (18 ) 23, ¥R Z L OBEMNE GREE - /). HH L7k
()., kR (kg) ZitdkL7cbDx iz,

2) CPUE OFEMEAGITIZIER A 2 0E L — UL ET VEZFIH L, SBT3
2o U7 il B B> CPUE %, siBIAEEIZH, H. BB O REDKEE, @E@&%
AEc, 4, BV 72 HW=, CPUE [Z#¥Ex Y 7, A, KEZ LICELEH
A —ANGEVRR OO T, L OMBERITZENENFEL DR AEHAEE LT
TF I LTz, BET—ZOPIITIREN 0 ThoTeT —Z ba iz, WAL
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BIX CPUE ICEEIEZMA T2 b DEMBAEW LIzbD & Lic, ZOFEHHEITIT,
CPUE @ 10%D1fE % 5- 2 7= (constant),

3) WEMICERSINZET VILLTOBEY THh D,

4) FLBET VT LORAEAENERINT-O, EHE(L CPUE I3/ — 3 -1 2 #
() T OB CEASIT LTEI L,

log(CPUE+constant) ~ Intercept + Year + Month + Area + Depth + Duration + Group +
YearxMonth + YearxArea + YearxDepth + error term

Z 2T, CPUE IMBIABOaER (kg) 255 0E (HEE) THEIo7/fH, Year IZH¥H
RO TDOILTZ 2010~2021 i, Month X 10 A~F4FE2 AL L7z (k- Tk
2 AVRNCEEEDK T L TWAZ b dH D), Area IIMWIERRX A EHEL LIBETY 7
Depth [Zift O gz 815 2 K% (7 BE#% : ~100m, ~150m, ~200m, ~250m, ~300
m, ~350m, ~400m). Duration |ZJAEDERIEH % (1~3 H). Group (IMHAL TH D, T
RCOPALEII AT TV I E L THW .,

5| ATk

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.

BEE - B - PIEOKPERERY (FIRIT) 27 b 0 &7 RSEPREE. 2023 47 FE AL i 5 0 Vgt
(2B D EEAMEO G PR E, ACHEE LKA I TERAE K EEAT TEAET,

Hashimoto, M., H. Okamura, M. Ichinokawa, K. Hiramatsu, and T. Yamakawa (2018) Impact of the
nonlinear relationship between abundance and its index in a tuned virtual population analysis.
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AR —Z (1999) VPA D AFq & S2EE. JKEE GRS BRRAGE S, 20, 9-28.

Lo, N.C., L. D. Jacobson, and J. L. Squire. (1992) Indices of relative abundance from fish spotter
data based on delta-lognormal models, Can. J. Fish. Aquat. Sci., 49, 2515-2526.
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A7 hU X T KEHKREE O EJR G M. https:/abchan.fra.go.jp/wpt/wp-
content/uploads/2020/details_ 2020 12.pdf (last accessed 7 August 2023)

IKEEWFSE « BEFEME (2023) 70 5 (2023) FEIRFHMIZIS 1T 5 E T A2l o FIE & 2 Wi
B o H2 it §5 1. FRA-SA2023-ABCWG02-03, /K PE B 78 - & #EAE, R, l4pp.
https://abchan.fra.go.jp/references_list/FRA-SA2023-ABCWG02-03.pdf

Widrig, T. M. (1954) Method of estimating fish populations, with application to Pacific sardine. Fish.
Bull. U.S., 56, 141-166.
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FEICE SRR CPUE Td D, IKEDIRWIHEENTIE 80%EHIX M. HU W EH T
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e 2-1.

Flp PR E (2)
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a4 1988LART 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
3 31 27 25 29 30 22 33 28 29 32 41 39 53 44 49 32 42 44
1% 106 109 9 95 9% 138 79 106 89 85 121 158 97 238 155 76 87 152
2% 267 332 284 246 248 227 264 222 221 201 258 300 304 297 301 216 210 265
30 405 453 419 409 400 343 338 397 368 338 335 347 432 467 461 395 348 422
4% 489 492 539 452 464 500 435 525 485 452 400 459 473 530 565 470 462 460
Sik 564 585 618 529 538 547 526 536 557 541 476 520 526 583 58 517 510 525
61k 639 682 662 594 612 643 607 591 632 639 522 549 591 626 639 625 579 575
7% 788 819 820 806 718 777 686 641 583 738 639 605 651 680 705 682 648 625
ik (8+ik) 999 879 1,030 1,024 841 1,222 881 782 814 89 740 658 758 727 783 738 674 675
9% (9+5%) 828 689 843 717 81 840 766  7lI
10+5% 751 902 1,302 1,037 1,198 886 968
it e 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

0k 40 43 32 30 37 48 50 54 38 48 48 47 36 35 13 40 46

1% 143 89 9% 105 84 141 139 76 77 95 124 91 155 80 217 141 78

2% 184 242 188 189 208 236 160 164 165 183 226 220 278 183 232 265 359

30k 359 316 347 300 318 393 381 308 312 402 340 377 397 283 327 365 468

4% 453 455 417 449 431 433 480 464 479 478 460 479 497 463 400 444 422

5ik 530 527 512 542 524 502 505 530 548 540 560 599 557 564 529 491 481

6/ 594 595 615 590 636 576 579 565 611 603 635 648 660 670 630 639 580

7i% 642 665 682 700 696 749 655 614 632 639 649 721 723 767 707 660 707

8 686 661 692 687 770 761 909 719 653 654 714 738 742 789 809 744 749
9k 755 796 749 684 837 1,020 853 785 743 712 727 788 761 804 835 864 859
10+5% 994 982 1,110 713 1,152 1,085 1,062 884 1,053 820 798 807 832 848 874 893 890

e 2-2. BRETHEEM

Fiis 0 2 3 5 6 8(8+) 9(9+) 10+
M 04 0.35 0.3 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25

7T AT N—T % 1997 FE I LIET I 8 UL L
10 EE Lz, WTFhoEs

H o HRFECHRINT 025 ThH 5,

1998 ﬁ_:: l\\\:% \j: 9 @ZJJ\J:

1999 471 LI

MR F 2-3. BlAEEICHWIEmREAEES (%)
- fip 0 1 2 3 4 6 7 8(8+) 9(9+) 10+
RAEE 0 0 0 0 20 80 90 100 100 100 100

T AT IN—T % 1997 SR LLRT I 8 LA b

10 EE Lz, WTNOGE HKE

BhE|L

AN l:l
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MR 2-4. MPAEIEPEMBIEEOFERBIEER(L CPUE (T 2 — = 7 {5IEMH)

FEHE(VCPUE (O S 7= o R £ 12 F65<)
BAE 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
3% 921 1319 1,160 1,422 11,814 3288 1,805 3355 1,130 8,090 1290 1,658
4%% 24398 2292 1425 1,177 1,833 10811 6415 3320 8,116 2356 17,832 2,442
SR 4,726 19,878 2,130 898 781 929 6,565 3,623 2342 5311 2,594 15506
67% 801 2,664 8,828 983 552 240 317 2,645 2,069 1,188 2430 1,350
7% 140 259 618 2535 577 209 133 482 901 902 349 792

B4 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
3% 2467 1878 219 424 588 257 960 325 1,553 1910 291 118
47% 6,881 5,945 4,804 540 1,109 2,871 1,585 4248 758 8924 7344 659
SEE 4,806 6,829 4472 7907 853 2,008 3,141 2,083 3,556 858 15,659 5,785
6i% 11219 2263 4227 4046 5439 632 1,038 1914 1,116 3,165 874 87265
7% 542 3742 980 3,860 2038 3374 331 373 1016 730 2390 516

R 2-5. T EHESEERXHR LEHED CPUE (Fa—= %)

R R
TR 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
s/ X (kg) 867 1265 1215 1,641 1,635 1279 2,028 2937 2344 2,666
FEHE(,CPUE 37.5 234 9.3
TR 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
WEE/ K (kg) 1,922 2,199 1984 1415 1404 1332 1,563 1,388 2,085 1,882
FEHE(L,CPUE 17.4 94 7.8 1.6 106 45 217 339 188 209

MR 2-6. Fa—=ZIZRWTHELZ T ROBAETREICH O T Elm DI L AE &

i 0 1 2 3 4 5 6 7 8(8+) 9(9+) 10+
FRENE A 0 0 0 20 80 90 100 100 100 100 100

7T AT =T % 1997 FLIANE 8 mELA B 1998 4RI% 9 mklL . 1999 AELIKRIE 10 Ll 1
E LTz, WTFNOGAE S EEIGIT 100% TH 5,
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MiRF 2-7. FREb L q. BLV o DHEERE R

E il a ba Qa Ca b' q o'
3 1.226 1.819 x10°% 0.585 0.733 2.113 x10™" 0.181
4 1.345 1.662 x10™ 0.456
5 1.219 1.471 x10™ 0.520
6 1.111 6.124 x10* 0.661 b" q" o"
7 1.025 1.493 x10 0.631 1.542 1.047 x10°% 0.727

e 2-8. I KFiiEER (MSY) % BT 2 /KEOHEER KO TFRIICH W/
A—ZE (BilEH> 2021)

. Eﬁ% ?m' mqgmn a%%t PR E —
(FE1) (Y£2) (V£ 3) E3 (2)
0 0.011 0.009 0.004 0.40 44 0.0
1 0.021 0.017 0.007 0.35 107 0.0
2 0.083 0.067 0.028 0.30 218 0.0
3 0.154 0.124 0.051 0.25 360 0.0
4 0.404 0.326 0.134 0.25 475 0.2
5 0.701 0.565 0.232 0.25 563 0.8
6 1.000 0.805 0.331 0.25 642 0.9
7 0.832 0.670 0.275 0.25 698 1.0
8 0.791 0.637 0.262 0.25 726 1.0
9 0.891 0.717 0.295 0.25 756 1.0
10+ 0.891 0.717 0.295 0.25 819 1.0

1A 2 FEEOMZEERI S T MSY & EHL T 5 KHED FHHEE OB E A L7 # iR
R (TRbHA 2 FEEGIRAMTO 2015~2019 A 002 DR ER LR R (F
i) 125D <BINE),

2 AR 2 FEIZE T S 472 Fmsy,

3 ERROBIREO FC, SEIOEPHEFEMN CHEE X417z 2018~2022 i DO 4F Bl o -
B)O FEICHS T 208 E%2 5 2 5 F % %SPR 5 L CHEH L=, Z O F i 2023
R D iR OUE I LT,
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HREM3 BENTA—FLFFEFHROBE

e 3-1. HAEMRKDONT X —%
()
HAEERGRA SR K (s = a b S.D. P
FHPBE
R lr—e AT 4 7Y /N RIE il 11.79454 | 150944.4 0.580347 -

aldriva  CoORAEXOEE (Bkg) . bidfrhn s e 28if&E (M) TS, SD.
A BEDIEMER A, p I3 H CHBERETH D,

MR 3-2. FERILUE & MSY
HH fiE B
AL B Y i 22.8 Hhy | e KFHGE AL PE & MSY &£ 8142581 f & (SBmsy)
PR 78 B L VB 15.1 Hhy | ZVETEIIIS 7 fe /) Blfa & (SBmin)
—— 6.0 Bk ﬁaé%%i%%ﬁlﬂko:g) T 10 Eﬁaﬁz@z%:umi 5 50%D
fife 3 C H AL BRELVE(E & ClRlE 9 2 Bl B O BfE
e KRR AL E & MSY % FEBL3 208 T JRERIF)
Fmsy (0 5%, 1 7%, 2 W%, 3 1%, 4 W%, 5 W%, 6 7%, 7 W%, 8 i%, 9 %, 10 s LA )
=(0.01, 0.02, 0.07, 0.12, 0.33, 0.56, 0.81, 0.67, 0.64, 0.72, 0.72)
%SPR (Fmsy) 19.7% Fmsy (2559 %5%SPR
MSY 17.1 Ty | B RFrfe A E & MSY
MR 3-3. EHTFE OB AR & RETE
HH B Bl
SB2022 44.8 JTh | 2022 AR O fa B
2022 i O (RIELREL F)
F2022 (0 %, 15%, 2 W%, 3 %, 4 %, 5 %, 6 7%, 7 %, 8 ik, 9 %, 10 Ll [)
= (0.00, 0.00, 0.00, 0.02, 0.08, 0.15, 0.25, 0.29, 0.10, 0.13, 0.13)
U2022 8% 2022 FfEH OEER S
%SPR (F2022) 50.9% 2022 A D%SPR
%SPR (F2018-2022) 40.1% BLIR (2018~2022 =i i) OIS T2 %SPR*
BRI L D bk
SB2022/ SBmsy 196 e R FFfe A E 2 2B T2 Bl M & (B AR BRI YEfE)
x5 2022 FEE OB A RO T
B K Il B B B 21 £ IC k975 2022
F2022/ Fmsy 0.27 X
W OWIE D H*
BlAREDKHUE MSY % 3Bl 3 5Kk HEE A5
THIE DK HUE MSY % FEHLJ 2K #EE T ES
Bl BB H

* 2022 I O EIRE D T C Fmsy OfSEE % 5 2 % F Z%SPR AT L CHEH LR 7L,
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e 3-4. ABC & TPHIBfaE
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2024 FEEHE D 2024 Fi OBl & BRI .
. N 2024 i O
ABC TR fE O Ralee LA (%)
(o) (F ) (F/F2018-2022) PR
17.6 30.6 2.19 17.0
T AR

- ABC DR &1L, &0 2 4F 12 A ICBfES N =T EIREF T $H B aate ) TROED B
DKPEBURR#E | AR CEDLNZIBIES VA GHIEEEE P 2 0.9 LIS EHA (2

34,
MR 3-5. B0 B & VTR T IR 3
BRLCODARREFEM A&
HH DR T
(Jiky) (J7h) AEVEE | BRAEE s ot A Y
B FYE(E
2024 FERHI LI I iRE A BRI CRERT 2 B
p=0.9 25.9 15.4—-41.2 59 96 100
FRRERRD BEMEALSG A%
p=1.0 (Fmsy) 23.5 14.0-37.7 47 91 100
p=0.8 28.7 17.2-452 73 98 100
p=0.7 32.1 19.6 —50.1 86 100 100
p=0.6 36.2 22.5-558 94 100 100
p=0.5 413 26.2—-62.9 99 100 100
p=0 97.8 70.3 —135.7 100 100 100
F2018-2022 46.9 30.4 —70.3 100 100 100
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MRF 3-6. JME T T U A TS 2 R T O A8 il FE AN

iR E LR (FE) *
R NAE 2022 (2023 | 2024 {2025 | 2026 [ 2027 | 2028 | 2029 [ 2030 [ 2031 | 2032 | 2033 | 2034
0 0.001 {0.004|0.008 [0.008|0.008 [0.008|0.008 [0.008 |0.008 [0.008|0.008 [0.008|0.008
0.001{0.007/0.015[0.015{0.015[0.015{0.015[0.015{0.015[0.015{0.015|0.015|0.015
0.002 [0.0280.060 [0.060|0.060 [0.060|0.060 [0.060|0.060 [0.060|0.060 [0.060|0.060
0.023[0.051]0.111 {0.111]0.111 [0.111]0.111 {0.111{0.111 [0.111]0.111|0.111{0.111
0.082(0.134(0.293[0.293]0.293 [0.293]0.293 [0.292{0.291 [0.291{0.291 [0.291|0.291
0.148(0.232(0.508 [0.508|0.508 [0.508|0.508 [0.506 |0.505 [0.505 |0.505 |0.505 |0.505
0.248(0.331]0.725[0.725(0.725[0.725|0.725[0.722|0.721 {0.720{0.720 [0.721|0.721
0.288(0.275/0.603 [0.603|0.603 [0.603 |0.603 [0.601|0.599 [0.599]0.599 [0.599|0.599
0.096(0.26210.573[0.573|0.573[0.573|0.5730.571|0.570[0.570|0.5700.570|0.570
0.134[0.295|0.646 |0.646|0.646 [0.646|0.646 [0.644|0.642 [0.642(0.642 [0.642|0.642
10+  [0.134/0.295(0.646 |0.646 |0.646 |0.646 |0.646 |0.644 |0.642 |0.642 |0.642|0.642 |0.642

O[NP |W|IN |~

il REE E IR 2 (100 75 2)
FERNAE | 2022 2023|2024 (2025 2026 | 2027 | 2028 [ 2029 | 2030 | 2031 [ 2032 | 2033 | 2034
2,207|1,774|1,797|1,804|1,771|1,779|1,789(1,776|1,780| 1,787| 1,772[1,766| 1,791
974/1,479(1,185|1,196|1,200{1,178|1,183/1,190(1,181|1,184|1,188|1,178|1,175
554/ 685[1,035| 823| 830/ 833| 818 821| 826/ 820 822| 825| 818
68| 410| 494 722 574| 579| 581 570 573| 576| 572| 573| 576
98| 52| 303| 344| 503| 400| 403| 405 397| 399| 402| 399 400
381 70| 36| 176| 200| 292| 232| 234| 235 231| 232| 234 232
350 256| 43| 17| 83| 94| 137/ 109| 110| 110| 108/ 109| 110
28| 213| 143| 16 31| 35 52| 41| 42| 42| 41| 41
72| 17| 126] 61 7 3 13| 15| 22| 18] 18| 18| 18
13 51| 10| 55| 27 3 1 6 7110 8 8 8
10+ 27| 28| 46| 23| 32| 24| 11 5 4 5 6 6 5
At 4,774|5,035|5,218]5,236|5,232|5,215|5,204|5,183|5,177|5,181|5,170| 5,157 5,173
2024 LI TR B & 0.9 & L7 BN Tt T 5 556 ORI TS R
AEIE 10,000 [E O K LEHROTEHMETH 5,
* fPROTRED RN 2 720 (2023 FIRE LI O i JREAR S (F 8) ORHRIZIT MSY
DOEHICHWZRIE (T72bb, Af 2 FEOERFHE TORBR FRICH W 2015~
2019 IO O FAEICHES BINE) 20D (e« 2-8),

=)

O |0 | Q||| B |WI N |—=|O
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MR F 3-6. ST T U ATHIET D RR TR ORI ® ()

i ERERE (T )
RN (20222023 [ 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 [ 2031 | 2032 | 2033 | 2034
102| 78| 79| 80| 78| 78/ 79| 78 79| 79| 78 78 79
76| 158 126 127| 128 125 126 127| 126| 126 127| 126/ 125
199 150/ 226 180 181| 182/ 179/ 179| 180| 179| 180| 180 179
32| 147| 178 260 206 208| 209 205 206| 207| 206| 206/ 207
41| 25| 144 163| 239 190| 192| 192 189 190, 191 190| 190
184| 40| 20[ 99| 113| 165 131| 132| 132| 130| 131 132 131
203 165 28| 11| 53| 60| 88| 70| 71| 71| 70| 70| 70
20{ 149| 100| 11 4/ 22| 25| 36/ 29| 29 29/ 29| 29
54| 12| 91| 44 5 2| 100 11| 16| 13| 13| 13| 13
11| 38 8| 42| 20 2 1 4 5 7 6 6 6
10+ 241 23| 37| 19] 26| 20 9 4 4 4 5 5 4
aFt 946| 984/1,038|1,036| 1,054/ 1,054| 1,047| 1,039/ 1,036/ 1,035| 1,034| 1,033| 1,033

O Q| ||| WIN|[—O

i )RR R (100 TR) *

i NAE | 2022( 2023| 2024| 2025| 2026 2027| 2028| 2029| 2030| 2031| 2032| 2033| 2034
0 1 5 11 11 11 11 11 11 11 11 11 11 11
1 1 8 15 15 15 15 15 15 15 15 15 15 15
2 1 16| 52| 42| 42| 42| 41| 41| 42| 41| 41} 41 41
3 1 18| 46| 67| 53] 54| 54/ 53] 53] 53] 53] 53] 53
4 7 6| 68 77/ 113] 90| 90 90 89 89 90| &9 &9
5 46| 13 12| 62| 70{ 103] 82| 82| 82| 81| &I 82| 8l
6 68 64| 20 8| 38 43 62| 49| 50 50 49 49 50
7 6| 45| 57 7 3 12) 14| 21 16| 17| 17 16| 16
8 6 31 49 24 3 1 5 6 8 7 7 7 7
9 1 11 4 23 11 1 0 2 3 4

10+ 3 6 19| 10 13 10 5 2 2 2 2 2 2
At 142| 196| 354| 344 372| 382| 380 373| 370| 369| 369| 369| 369

2024 AR HIDIRR I ZFHTEARER B & 0.9 & U7 BRI Cr 5 2 554 ORF sk TR 5.
HAE1E 10,000 [E OV K LEHROFHMETH 5.

* RER O D TR Y 72V 2023 F IR LUE O F i TR ELRE (F ) ORI MSY
DOFEHICHWZRIE (T70bb, Af 2 FEOERGHE TORBR PRI H W 2015~
2019 IO O FAEICHEDS BINE) 20D (e« 2-8).
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HEEN 4 RAEMBEDNHRLEDIER

(1) A7 v X TEE No— LA
OKPERERE ARPEEIRMIZERT, BAFIHA Y v % — WAEM : 6~7 A)

AEHRHE R TFEERICEB T D 1. 2 MAOBRGFREZ IR 572010, FHEMAEHEMM S ~ o —
LRy MZEATEEZEMR L TS, THEIL 1996 405 EfE LT3 53, BT O A ik
2 F CHRABBRENILR S 72 01E 2001 4ELIBETH S, 2018 EE L W BEDOHTHET —#12
DOWTRERIEOES SO RE LICEY A TV D, Afe TN E T L2 2006 4
FERA LG DT — 5oV TRild 5 (R 4-1) . GIRGFAT C SRR GRE & FIl S T
W% 2007 FERRIER LU 2016 EARAFIL, ARATH O 1 RAOIRFRETIImWEE
BHEE SN2 Do Tz, 2L DOFARBE DV TEETREHMI S < ARAEEE L JEl L
T g & e o 7o, BIREHE CIABICARTRAE D b ORHERE A 5 X 7248k D 5 B 2022 44k
BECOWTIL, 7 —# & RE LB Oh T 2017 SEFREHCK SV 1 3R R OBUF RIS
BOENTEY ., S%OBEAAE L2 DERBEE 725 2 LIS NG, 72751, Biko
WY | I R C B D 2005, 2007, 2016 AR DV T, APRAE TIE+o0 I FEREE
BRSO R EMNEN G S T L ICHERALETH S, T~ DORMEEMEDE
K& LT, T4, b MUEKIEN 1.2 BIEORESR L 2> TWDATREM N E Z b D,

(2) A7 FUXZHN - fFRSAATRA
(KPERERE - KPEEGTRMTERT, WEENF © 12 H~E43 H)

EHEE R GERM~ERER) (CBT 227 N X Z00 - fROBFRZEIET 5
e, Vs xy b (M8 80 ecm) #HAWTHERELIML T\DH, A7 by X T DI
CAFfAIE, KB RO ) Bl BRI 2T TR BRE SN D 2N, E R CoORERE
7 R 42 ICEEIRREHT (1~2 H) IS KB E IR CHRE ST 1 /84720
SRR A RS, IREE 2000 ARARETELARRAIE L, 2010 fFRiflic e — 7 2@ LTz, £
BT LT, 2015~2020 4 O IR E, 2000 4E LA TRV WK HEIZ B - 7228, 2021 +
2022 FEHA O IREITHT 3,000 Ri~ LN L7z, IRERSFEIRE M D kil i & K32 & NE
T 5 & MUK R~ O fE R, 2010 FIRHIFTH# O — 27 1l 72 LB X 6508, 2015
FEJRHILIE 5~6 FRK L=, 2021, 2022 FEEMICITHOHEM LA 615, 2B,
2000 AEACLARE, V0] CIIARIRTG 7 DO EIG 28 LB @ WME N & 5

(3) A7 bU X T REIIBLACK A
(AeHg3E TR AT TR P K EE SRR Y - 8~9 H)

FREINY; T d HMEKIEELWHEIC 1T 2 REB M E L TR T 572012, FH R mERa
Ehe— Xy M DHEEZEM L TV 5, BAOREKIGEIZ, 2000~2011 41
EVWMEZ R L7, 2012, 2013 ARJAHICIIR & <D LTz, 0%, 2014 I IEmEm W
ERBEINTN, ZORINE LTHEL D bR BANEING~lE L 7= TREMEN B 2
HILTUW D, 2015 FIRINC ARG B2 B O L CRARE IR I3 B ) THERE L T
7oy, 2022 FEIRENIR & < HN L 72 (M2 4-3),
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(4) ~&T « A7 NUXTHBMARRER X ORXT A A=A OKFERER - KEE
JERFZEET : 10 A), ~& 7 « A7 U X ZHBINAERAE CEFRKERNE S ¥ — 4~
6 A. EWFKERINREE 2 — 5~7 A, BEBRKEBEIIE v ¥ — - 185 RKE
EIRBFZERT © 7T~12 A)

FACMEEIZ 31T 2 0, 1 A OBUFEZET 572012, FIZEE e —1 a2 Wil
7B LT D, 1980 AEAUE, AR S ARBEOBE R EY & 72 o> TV A3, 1990 4
FRLAR 1338 HE DU S BB AR B & e > T A 720, Mt Ic B T 2 HARNOA
FAREOMAREZHER T 2013 LW EEZONRD, 1HE LT, 10 HOFRILERIZE T 5
0 A DBFEAZ MR 4-4 1R T, HEERIETH D 2005 Ffkfti L2007 FHEFEEIC
DWTIE, 0B EIT AN MED L IHMEVEE 72> T D, ITHIE 2020 - 2021 4
HRAE DR D TRV MEIZ 72 o TN 23, 2022 A& FETX 2001~2022 O FEHE4A A4 i &
ofe, FALIP TOEMAOSGAITIL, B 1 SO MMEm 72 & OWERELE(h o %
HRFZZ HILTW D,

(5) TRAIESMEEHR TOr T O TAC

T-B5 B PV TlE o o7 O R b o — U2 3 LT D A8, TR Boif ) o K
P7e & OFEMZRERIZE DAL TW W, #IRK 4-5 12206 Ok %2 & XICERE S
7er v 7D TAC 2T (R 7 CTOWRAL (27 UL), ZOWXO TAC 1 2009 LA
AL, 2011 FFELIRRIEZ 8.9 H~13.5 F b Tdh D, Z D TAC /Y%l D & iF 84 ke L
O ERET D E, TOEFARDIEL 2023 £ BiF 2 Riich s E2x b5,
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HEEN S5 BRMBTHERDFEM(1981~1994 FiaH)
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AR 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
0% 594,529 366,429 30,115 5,007 176,725 513309 518240 457,112 366,705 174,167 66,851 19430 28,650 55572
15% 341,925 639,149 49,009 24,655 164,059 24071 186,800 125,630 114,936 181,518 106,516 95215 37,837 36,319
21 37,002 106,635 238,807 73472 148,636 40474 29.863 52,302 463816 155,443 210,041 65450 253,570 148305
3% 101,209 19,775 93260 120,398 129,027 59,792 83425 80,606 69,665 43217 80,385 91,002 42,652 209,139
4% 135,940 166,383 133364 188,057 103,686 112225 108,326 127,396 111,782 42,289 58,173 80,832 47,709 76429
SH 124,604 54,898 131,058 130,792 125,754 102,104 119,575 99,969 77,036 63,600 67,524 91,496 63,610 64,709
67k 46,630 19352 36,268 56,894 49,512 51,509 66,731 58,726 38,124 24,802 26,906 38974 48,231 29972
7% 26,641 5,801 8,542 9,838 11,485 11,949 23329 21,777 13346 13,702 5987 4388 12,808 7,177
Sk 1,829 1,508 3,175 2374 2,827 3,665 7,600 9,066 7484 11,176 2,850 2,820 4,130 3,508
At 1410308 1379930 723,597 611486 911,711 919098 1,143,891 1,032,586 845,803 709915 625232 489,608 539,198 631,129
ElREER ()

AR 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
0% 18,199 11217 922 153 5410 15,713 15,864 13,993 9,882 4392 1944 580 1203 1836
1% 36,358 67,962 5211 2,622 17,445 2,559 19,863 13,359 12,536 17,379 10,104 8977 5210 2858
20k 9,892 28,508 63,843 19,642 39,737 10,820 7,984 13,983 15,549 44,105 51,627 16,205 57,680 39,158
3% 40957 8,003 37,740 48,723 52215 24,197 33,761 32,620 31,584 18,093 32852 36,374 14,629 70,731
4% 66,542 81,444 65282 92,054 50,754 54934 53,026 62,360 54971 22810 26314 37471 23876 33212
Si 70216 30,936 73,853 73,704 70,865 57,537 67,383 56,334 45,103 39,321 35,749 49,196 34,779 34,038
67k 29,778 12359 23,161 36,333 31,619 32,804 42,615 37,503 26,002 16417 15975 23872 31,005 18,195
THR 20995 4571 6,732 7753 9,051 9416 18,385 17,162 10,935 11,233 4,825 3,153 9,947 4921
ik 1,827 1,506 3,172 2371 2,824 3,662 7593 9,057 6,576 11,509 2918 2371 5,046 3,092
it 294,765 246506 279916 283354 279919 211,733 266472 256,370 213,137 185259 182,309 178,197 183,374 208,041
A i 51 it AR 5

a4 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
07 0.173 0.170 0.018 0.003 0.137 0.307 0.295 0.231 0.182 0.120 0.027 0.015 0.019 0.022
15 0.203 0.349 0.037 0.022 0.168 0.030 0.211 0.129 0.100 0.155 0.120 0.059 0.044 0.037
21 0.048 0.102 0.244 0.081 0.206 0.065 0.053 0.095 0.074 0.219 0313 0.115 0.252 0278
ki 0.155 0.035 0.132 0.202 0.216 0.129 0.200 0.214 0.193 0.098 0.182 0.236 0.111 0373
4% 0.611 0.438 0.368 0.456 0.285 0314 0.387 0.568 0.554 0.181 0.195 0.298 0.197 0313
Sk 1.337 0.574 0.813 0.820 0.686 0.539 0.703 0.821 0.902 0.779 0.523 0.570 0.433 0.477
61k 1.510 0.820 1.073 1.202 0.961 0.730 0.916 1.030 0.977 0.931 1.023 0.712 0.734 0.397
THR 2.229 0.829 1.274 1.108 0.925 0.693 0.981 0.989 0.746 1.444 0.647 0.467 0.576 0.232
ik 2.229 0.829 1.274 1.108 0.925 0.693 0.981 0.989 0.746 1.444 0.647 0.467 0.576 0.232
%SPR 6.95 10.07 115 12 9.87 13.33 8.76 7.85 9.69 12.04 12 16.48 15.88 15.15
R RIEEES  (TR)

B 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
07 4578179 2864138 2043098 1888948 1685423 2374286  2477,654 2708339 2,691,193  1883,198 3048722 1595434 1817392 3,137,772
1 2216568 2582086  1,619883 1344874  1262,101 985,083 1171270 1236522 1441202 1503728 1,119,750 1988886 1053544 1,194,778
2% 924,684 1274958 1283027 1100372 927,020 751,667 673970 668,569 765,901 919,114 907282 699,659 1321615 710,657
30 796,741 653,174 852,730 744947 751,937 558,821 522012 473586 450271 527,098 547,105 491348 461,987 760,827
4% 336,899 531,186 491241 581,806 473914 471,743 382444 332,921 297,694 289,192 372365 355,146 302353 322,155
Sk 191,508 142,411 266,856 264886 287,151 277,582 268356 202,250 146,853 133,197 187,903 238661 205,254 193370
6% 67,814 39,184 62,463 92,169 90,869 112,656 126,075 103471 69,290 46,385 47,607 86,749 105,124 103,716
7 33831 11,663 13438 16,640 21,573 27075 42,280 39,297 28,758 20319 14238 13332 33,166 39,307
ik 2323 3,032 4,994 4015 5309 8306 13,775 16,360 16,126 16,573 6,777 8,568 10,695 19210
At 9,148,547 8,101,833  6,637.730 6,038,656 5505298 5567218 5677835 5781315 5907288 5338806 6251750 5477783 5311129  6481,792
ElBIEEER  (hy)

AR 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
0% 140,143 87,674 62,541 57,823 51,593 72,679 75,844 82,905 72,519 47,489 88,634 47,604 76,296 103,662
1 235692 274,558 172,245 143,003 134,202 104,746 124,543 131,482 157,188 143,968 106218 187,523 145,081 94,006
21 247207 340,851 343,008 294176 247832 200953 180,181 178,737 254370 260,786 223,007 173,228 300,630 187,641
3% 322425 264326 345083 301,465 304,294 226,144 211248 191,651 204,141 220,674 223,593 196,393 158,450 257313
4% 164912 260,015 240,462 284,793 231,981 230918 187,206 162,965 146,397 155,982 168,440 164,631 151,310 139,992
SH 107,918 80,251 150,378 149,267 161,814 156,422 151,223 113971 85,980 82,350 99479 128,323 112,222 101,715
671 43307 25023 39.889 58,860 58,030 71,943 80,513 66,078 47259 30,705 28,266 53,134 67,579 62,962
THk 26,661 9,191 10,590 13,113 17,001 21,336 33319 30,968 23,563 16,658 11476 9579 25,756 26954
ik 2,320 3,029 4,989 4011 5,304 8297 13,760 16,343 14,170 17,068 6,940 7204 13,065 16933
At 1290585 1344919 1369,185 1306512 1212050 1093438 1,057,837 975,100 1,005,587 975,680 956,053 967,619 1,050,390 991,178
EMRRIBL AR (1~ )

AR 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15% 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3% 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4% 32,982 52,003 48,092 56,959 46,396 46,184 37441 32,593 29279 31,196 33,688 32,926 30,262 27,998
i 86,334 64,201 120,302 119,414 129452 125,138 120,978 91,177 68,784 65.880 79,584 102,659 89,777 81,372
60k 38976 22,521 35,900 52,974 52227 64,749 72462 59,470 42,533 27,634 25439 47,820 60,821 56,666
7% 26,661 9,191 10,590 13,113 17,001 21,336 33319 30,968 23,563 16,658 11476 9579 25,756 26954
ik 2,320 3,029 4989 4011 5304 8297 13,760 16,343 14,170 17,068 6,940 7204 13,065 16933
it 187274 150944 219874 246471 250,379 265,703 277960 230,552 178,329 158,436 157,126 200,188 219,682 209,923
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R ER Y (FR)
A 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
0i% 70418 7,993 6,569 61,599 5958 27,594 6,056 5,744 114337 2,780 42282 28337 6,045 23,733
1% 76250 115,758 20345 29459 34,815 12,005 16,029 25435 2874 9976 11400 38,510 10,602 4092
2% 100,255 170,534 399,891 36,850 41,164 37,096 24,826 98,938 14412 25273 36457 15,736 86,920 7312
3h% 48,542 30,280 157,997 282,344 24353 36,070 20,019 22,838 163,587 76,222 31,267 69,567 25017 118,764
4% 134,986 48312 57.979 172,858 264,805 53,201 21,992 14399 52,560 155,925 78,735 46,107 88,392 43,795
Sk 62,083 58,855 33454 69918 106,187 181,795 37473 15359 34,983 63,153 92,555 57,224 56,202 81,685
6% 39,503 20,748 20,780 31,671 45,545 49360 75,129 16,893 19479 43954 43241 52472 48918 38,650
T 21,240 13,680 11,173 36,853 25,119 24351 23950 33630 11,363 17,974 21,206 25,145 26,290 24471
8% (8+i%) 14,132 14,146 11,787 11,873 7222 6,798 11916 9457 13,908 4807 9222 10,382 6937 12,951
9% (9+%) 4791 5238 4,126 3,756 4,608 1,687 3,157 1,551 3021 1,658 1,185
10+i% 3921 6314 1106 1,592 882 1.846 1,636 789 1,078 1,035
& at 567.408 480,307 719.974 738215 564,328 438710 242252 248,893 430072 405,067 369,553 347291 358,060 357,671
ElBIREER  (hY)
i 4 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
(3 1957 236 213 2,556 230 1,454 264 279 3714 17 1,841 1,136 262 763
Lk 8073 10,340 1,721 3,576 5494 1,168 3,823 3,949 219 866 1,732 5,504 944 394
2% 22208 37,734 80,519 9,503 12,343 11274 7374 29,801 3,117 5313 9,661 2,891 21,023 1372
3% 19284 11,136 53408 94,524 8443 15,567 9346 10,520 64,595 26493 13,191 24,988 7911 41,159
4% 70,884 23431 26201 69,156 121,511 25,146 11,656 8,137 24,727 72,081 36,200 20905 40250 18279
Sk 33299 32,806 18,087 33307 55,167 95,628 21.829 9,002 18,090 32,185 48,630 30,343 29,608 41,833
67k 23336 13,112 13288 16,533 25,023 29,162 47,063 10,800 12,171 25430 24,846 31,157 29,104 23,764
Th% 13,624 7.970 8241 23,554 15,209 15,848 16,282 23,694 7,748 11,653 13255 16,140 17486 16,690
8ik (8+A%) 11,050 11,519 10,240 8,786 4751 5,150 8,658 7.408 10258 3241 6225 7,119 4583 8964
95k (9+%) 3,965 3611 3476 2,693 3,827 1418 2419 1,103 2279 1320 887
10+7% 2944 5.695 1.440 1,651 1,057 1,636 1.584 784 1,059 1,148
&t 203,714 148,283 211919 265,460 254,725 209,568 130,426 109,069 147,114 181435 158268 143246 153,549 155254
A b 1) I S8 £ 5
A 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
[ 0.016 0.010 0.009 0.065 0.005 0.012 0.005 0.006 0.078 0.003 0.010 0.020 0.002 0.015
Lk 0.045 0.040 0.040 0.059 0.057 0.016 0.010 0.028 0.005 0.010 0.016 0.013 0.011 0.002
20k 0.155 0.154 0.218 0.107 0.125 0.091 0.047 0.092 0.022 0.060 0.054 0.031 0.041 0.011
30 0.148 0.069 0.227 0.257 0.103 0.167 0.070 0.061 0.234 0.172 0.105 0.151 0.068 0.079
4% 0.470 0.229 0.193 0.444 0.436 0.363 0.153 0.069 0.204 0.390 0.287 0.236 0.309 0.172
STk 0.484 0.409 0.259 0.400 0.582 0.658 0.505 0.161 0.252 0.430 0.452 0.371 0.538 0.560
67k 0.652 0.311 0.260 0.446 0.530 0.638 0.680 0.478 0.334 0.622 0.639 0.538 0.681 0.994
Th% 0.585 0.525 0.290 1.131 0.851 0.654 0.811 0.821 0.754 0.635 0.764 1.103 0.614 0.984
8k (8+%) 0.585 0.525 0.471 0.615 0.750 0.628 0.867 1.006 1127 0.944 0.879 1.275 1.249 0.768
95k (9+%) 0.377 0.656 1715 0.967 1.155 0.506 0.936 1.053 0.899 0.753 0.789
10+% 0.656 1715 0.967 1.155 0.506 0.936 1.053 0.899 0.753 0.789
%SPR 16.32 24.82 23.48 13.95 17.24 16.35 21.85 29.89 20.71 18.51 20.5 21.19 20.41 2034
EEBIEEER  (TR)
Vst i 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
5,304,749 941416 921,782 1,190,595 1346991 2841838 1647023 108802 1856538 1293760 5391370 1,767,730 3231895 1915525
2057813 3498226 624,506 612,511 TAT,647 898,037  1,882349 1,099,074 724620 1,150,864 864957 3579326 1,161,744 2161455
811457 1386108 2,367,985 423,003 406,899 497,632 622759 1313014 753,153 508218 802,626 599,955 2,489,981 809,767
398,821 514,853 880,074 1,410,057 281,651 266,008 336,727 439,983 887,548 545,545 354,744 563,220 430913 1,769,811
407,968 267,764 374245 545970 848,986 197,859 175336 244,577 322,505 546,858 357,605 248,682 377243 313518
STk 183446 198,601 165,899 240,297 272,656 427,501 107,143 117,144 177,769 204,783 288,291 209,020 152,984 215,792
67k 93491 88,080 102,731 99,679 125441 118,635 172,505 50373 77677 107,574 103,753 142,842 112,285 69,546
Tk 54324 37,949 50,286 61,668 49,680 57,500 48,833 68,046 24323 43305 44,990 42,643 64,939 4277
8i (8+7%) 36,144 39,242 35,560 29303 15,505 16,523 23291 16,895 23316 8915 17,364 16324 11,020 27374
9% (9+1%) 17,292 12343 5,701 6.869 7,624 4813 5,885 2,700 5774 3,551 2,460
10+% 9239 8,726 2,023 2,634 2,517 3441 2,847 1,508 2,309 2,149
&t 9348214 6972238 5523068 4630376 4117040 5335961 5024856 4447384 4854778 4419147 8231747  7,177.023 8038865  7.331,674
ERBIREEER  (hY)
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
147,400 27,746 29,865 49,400 51915 149,772 71,790 52,927 60,312 54,351 234,730 70,857 139,990 61,566
217,877 312481 52,840 74359 117,981 87,374 448,930 170,660 55,159 99,920 131422 511,530 103458 208,078
179,749 306,700 476,798 109,083 122,011 151,238 184,962 395492 162,874 106,842 212,686 110213 602,239 151,976
158434 189,342 297,495 472,066 97,649 114,800 157,204 202,674 350,466 189,621 149,663 202,304 136,259 613,349
214231 129,862 169,126 218,428 389,574 93,520 92,928 138,206 151,722 252,804 164413 112,753 171,781 130,857
98,394 110,700 89,694 114,470 141,652 224,876 62,412 68,657 91,924 104,364 151475 110,832 80,594 110512
55229 55,661 65,693 52,034 68,920 70,091 108,061 32204 48,535 62,238 59,616 84817 66,304 2,761
34,845 22,108 37,089 39413 30,079 37421 33,197 47942 16,584 28077 28,122 27372 43,193 30,199
8% (8+7%) 28,262 31,955 30,893 21,685 10,198 12,517 16923 13236 17,198 6,010 12,057 11,194 7280 18,946
9% (9+1%) 14312 8,509 42803 4925 6331 4045 4,509 1,920 4357 2,826 1,842
10+i% 6937 7.870 2,634 2,731 3015 3.049 2,757 1,499 2267 2385
& 1134421 1,186,555 1249493  1,165251 1045425 954282 1,183968 1,131,061 961,832 911,784 1,148861  1247,728 1356692 1372470
B AERE  (bY)
A 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
[ 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
42,846 25972 33825 43,686 77915 18,704 18,586 27,641 30,344 50,561 32,883 22,551 34356 26,171
78,715 88,560 71,755 91,576 113,322 179,901 49,930 54,926 73,539 83491 121,180 88,666 64475 88410
49,706 50,095 59,124 46,831 62,028 63,081 97,255 28984 43,681 56,014 53,655 76,335 60,124 38485
34,845 22,108 37,089 39413 30,079 37421 33,197 47942 16,584 28077 28,122 27372 43,193 30,199
¢ (8+A%) 28,262 31,955 30,893 21,685 10,198 12,517 16923 13236 17,198 6,010 12,057 11,194 7280 18,946
¢ (9+i%) 14312 8,509 4,803 4925 6331 4045 4,509 1920 4357 2,826 1,842
10+i% 6937 7.870 2,634 2,731 3015 3,049 2,757 1,499 2267 2,385
&at 234374 218,690 232,686 257,503 308988 324298 223451 181,791 188,406 231,710 252,573 231973 214,521 206,438
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HWREMS BRMARFEROEM (E) (2009~2022 FiaH)

(FrR2)

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

106,104 35453 39,169 30,360 5983 11,320 3,979 6,175 6,967 157 2276 98 399 1,068

27,759 24,205 1810 10,115 1,198 5,737 4,629 5959 5856 4,193 2,346 7,998 3,039 1,008

18,579 25,262 18,367 12,865 5172 19,509 27,971 10,184 6,053 5833 19,192 7,466 1,589 789

26,463 32,664 37,725 28,163 9471 15879 18,392 10,003 27,150 8,040 44,872 25878 10,504 1,346

191,782 55,989 93,150 58,028 97,712 13,395 20213 37,028 29,410 33,348 18,332 107915 58,558 6,820

63,185 195,794 78,636 91,388 61,399 88,825 12,357 29,677 35,544 29,946 40,230 19,123 97,673 46,217

42,696 29,720 98,311 38,778 61,438 44,719 55273 8,995 19,582 23,395 27,074 20217 13,987 67,841

6,664 10,199 10,681 52,755 17421 52313 23414 29,684 5,460 7,181 11,201 8,538 14,494 6,264

3,688 1,637 4,085 5,628 35931 13,697 35,730 11,385 17974 1,897 3,202 5711 4,593 5817

2832 1,485 1,421 2,766 1,964 21,328 7,005 18,852 6,260 8,563 1467 2267 3,658 1,465

10+75% 467 1,327 1,741 1,830 1,054 4,786 16,983 15,684 12,745 11,649 14,551 7927 9.867 3,031

it 490218 413,734 385,095 332,676 298,744 291,507 225945 183,625 173,001 134,200 184,742 213,136 218,361 141,666
R ERE  (h)

AR 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

07k 3,177 1,326 1,891 1,507 323 435 191 298 325 6 7 1 16 49

2921 2,027 255 1,406 91 444 441 739 532 651 187 1,735 428 79

3,521 5,262 4335 2,065 848 3,209 5,116 2,297 1331 1,620 3,518 1,729 421 283

7,945 10,372 14,822 10,738 2913 4,955 7,390 3,404 10,247 3,194 12,716 8,465 3,839 629

86,186 24,142 40,307 27850 45373 6,413 9,654 17,048 14,083 16,573 8,492 43,162 25972 2,880

34,223 102,518 39,513 46,188 32,560 48,681 6,667 16,610 21,299 16,666 22,695 10,125 47916 22248

25,197 18,908 56,668 22435 34,700 27,325 33,305 5,708 12,684 15435 18,153 12,744 8939 39,331

4,664 7,096 7,999 34,565 10,691 33,055 14,952 19279 3,938 5,192 8,593 6,037 9,561 4431

2,533 1,261 3,110 5114 25851 8941 23382 8,135 13,262 1,406 2,526 4,621 3419 4,355

1,937 1242 1,449 2,361 1,542 15,842 4,988 13,713 4931 6,513 1,180 1,892 3,160 1257

10+7% 333 1,529 1,888 1,944 932 5,038 13918 12,517 10,286 9,692 12,337 6,924 8,807 2,699

ait 172,637 175,683 172,239 156,172 155,823 154,337 120,003 99,748 92919 76,949 90477 97436 112,478 78242

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

0.050 0.101 0.064 0.038 0.008 0.009 0.009 0.002 0.004 0.000 0.013 0.000 0.000 0.001

0.026 0.017 0.008 0.025 0.002 0.012 0.006 0.020 0.003 0.003 0.010 0.069 0.005 0.001

0.014 0.034 0.018 0.081 0.018 0.052 0.083 0.017 0.028 0.004 0.022 0.046 0.020 0.002

0.052 0.034 0.071 0.038 0.086 0.077 0.068 0.041 0.064 0.051 0.046 0.040 0.091 0.023

0.187 0.156 0.135 0.158 0.191 0.177 0.140 0.202 0.174 0.110 0.167 0.157 0.127 0.082

0.428 0.314 0.363 0.201 0.264 0.282 0.261 0.333 0.323 0.286 0.198 0.280 0.220 0.148

67 0.701 0.390 0.272 0.325 0.214 0.332 0.302 0.326 0.407 0.388 0.486 0.152 0.361 0.248

7isk 0.472 0.374 0.249 0.243 0.250 0.301 0.308 0.278 0.358 0.270 0.345 0.292 0.164 0.288

8ik 0.392 0.211 0.265 0.212 0.274 0.339 0.369 0.255 0.287 0.213 0.195 0.314 0.267 0.096

Ok 0.392 0.285 0.304 0.307 0.112 0.275 0.308 0.360 0.230 0.227 0.269 0.218 0.361 0.134

10+77% 0.392 0.285 0.304 0.307 0.112 0.275 0.308 0.360 0.230 0.227 0.269 0.218 0.361 0.134

%SPR 27.86 29.03 31.52 33.58 39.34 32.09 3543 35.53 354 40.86 37.01 37.34 37.74 50.88
MBIV (T)2)

g4 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

2,644,031 451,876 773,765 989,006 883,159 1,471,827 550956 3267329 2,187,672 415,782 216479 1,178,326 1452952 2207352

1,264,584 1685476 273,875 486,602 638,093 587,101 977,327 366,059 2,185,100 1,460,737 278,578 143247 789,776 973,616

1,519,717 867,835 1,167.416 191477 334411 448,652 408,907 684,825 252,955 1,534,899 1,025,844 194,342 94,230 553,995

593,597 1,109,843 621,164 849,034 130,777 243286 315,578 278,851 498,565 182,184 1,132,060 743,445 137,546 68,440

1,273,521 438,941 835,521 450,471 636,375 93,491 175458 229,541 208,342 364,323 134,790 842,050 556,159 97,851

205,519 822,573 292,437 568499 299,618 409,378 60,990 118,809 146,090 136,303 254,305 88,796 560,555 381,460

95972 104,298 467,833 158,355 362,098 179,158 240,436 36,594 66,339 82,408 79,726 162,551 52,278 350,364

7ik 20,054 37,064 55,000 277,589 89,105 227,783 100,064 138474 20,561 34,384 43,533 38,197 108,753 28,371

8ik 12,888 9,737 19,866 33,408 169,630 54,021 131,232 57,267 81,648 11,195 20441 24018 22214 71,906

i 9,889 6,782 6,139 11,867 21,051 100,399 29,984 70,672 34,553 47,7126 7,045 13,094 13,666 13,246

10+7% 1,631 6,061 7,520 7.848 11,298 22,530 72,693 58,795 70,351 64,927 69,898 45,787 36,861 27415

Gt 7641403 5540486 4,520,536 4,024,155 3575616 3837627 3,063,625 5307217 5752178 4334866 3262699 3473854  3.824990 4,774,017
ElmpI R IRERE  (h)

1 = 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

79,173 16,901 37353 49,085 47,684 56,618 26,446 157,528 102,050 15,168 7,502 15417 58,824 101,838

133,059 141,169 38,655 67,636 48241 45462 93,182 45422 198434 226,966 22241 31,083 111,266 75957

287,986 180,751 275,562 30,730 54,808 73,810 74,784 154,482 55,636 426,360 188,028 45012 24,989 198,909

178214 352414 244,048 323,734 40,226 75913 126,794 94,886 188,169 72,381 320,806 243,191 50,263 32,011

572,317 189,265 361,537 216,198 295,502 44,759 83,797 105,686 99,762 181,059 62,442 336,787 246,675 41,329

111318 430,703 146,946 287322 158,889 224,360 32,905 66,498 87,542 75,858 143,464 47015 274,992 183,630

56,638 66,356 269,667 91,616 204,509 109,471 144,878 23,220 42970 54,368 53,456 102,466 33,410 203,124

14,035 25,788 41,190 181,875 54,682 143,928 63,901 89,935 14,833 24,858 33,398 27,008 71,740 20,067

8,852 7,500 15,126 30,356 122,044 35,263 85879 40918 60,244 8,302 16,130 19,436 16,535 53,828

6,762 5,675 6,262 10,126 16,525 74,574 21,352 51,408 27,220 36,302 5,667 10,932 11,805 11372

10+7% 1,163 6,985 8,159 8339 9.985 23,716 59.574 46,922 56,774 54,022 59.263 39,996 32,903 24411

ik 1449518 1,423,504 1,444,507 1,297,018 1,053,096 907.874 813.492 876,905 933,635 1,175,644 912,395 918,343 933.400 946,477
R B EE  (h)

I 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

% 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

114,463 37,853 72,307 43,240 59,100 8952 16,759 21,137 19,952 36,212 12,488 67357 49,335 8,266

89,054 344,562 117,557 229,858 127,112 179,488 26,324 53,198 70,034 60,686 114,771 37,612 219,993 146,904

50,974 59,720 242,700 82,454 184,058 98,524 130,390 20,898 38,673 48,932 48,110 92219 30,069 182,811

14,035 25,788 41,190 181,875 54,682 143,928 63,901 89,935 14,833 24,858 33,398 27,008 71,740 20,067

8,852 7,500 15,126 30,356 122,044 35,263 85.879 40918 60,244 8,302 16,130 19,436 16,535 53,828

6,762 5,675 6,262 10,126 16,525 74,574 21,352 51,408 27,220 36,302 5,667 10,932 11,805 11372

1,163 6,985 8,159 8339 9985 23716 59,574 46,922 56,774 54,022 59,263 39,996 32,903 24411

285,304 488,083 503,303 586,248 573,506 564,445 404,179 324416 287,731 269,313 289,826 294,561 432,380 447,660
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HREH 6 VYD VPADRFILTAIEOEHFDFERIZDONT

ABBED AR — MENTOF 2 —=2 7Tk, MEFEEOFEMD D RAEFED FAEOHEE % 4
WRENCATo TR, £o, HEEOARLZEMOBRB O T=H U v ¥ VPA @ F1E (Okamura et al.
2017) ZHALTW5D, U > VPA Tlid, HEEOFER FEZ & EHEET BRI, F=
— =V THRIEMEA~OBEEE A AT RE L (AOMEAE-InL & LTER) & F O FfE~
RFNVT 4 B EAST L BB EHCC, #EEORZEEZBRB ST, @HEIE (1)
KD X I ITEFRD FAEO ZFEIZ—FBICTFTAT 4 A EHEZ D08, KRRABETIE3IEOF
EDO LV Fa AT T 4 TR T AR =D, (2) KEHOTERIZAA 7 2050 3
ﬁ@Fﬁk%ﬂM%@ﬁ#(b@m)@Fﬁ&f NFNT 4 ODEREEZ D FEEZ N
TWb, XFAT A DOEFZABIUNITELICO~IDEEZE S, 0T ABLUYn DBERE
RHWCTHTDIEENICEG 2 HEATHY | AEEIT ol 100 2 HW T,

—(1 = D)INL+AY) 5 Fay (1)
—(1- /l)lnL+ai[(l —17) ZZ:4F§,Y +;1F§,Y] (2)
¥ OMEEER 20 (8) XA HE

BOEHNCIRIR U2 A & i3, AR Ll FIE G~9m%) OV hr A7 T 1 T
WX DHEEMEM OEN B/ DIEERE L CTRD 72, HOWEHEEEUTO 3)  4) X
R EN AW R4S (RMSPE: Root Mean Square Percentage Error) Toh 5,

R N\ 2
| SSB,'-SSB,
RMSPE = \];ZZY-I' (T@) (3)
R\ 2
F,-F,
RMSPE,, = %z;gy_l(%) ()
af

XA EER 2 o (9) (10) Xz

CIZTRIZIFESOL AT T 4 THEOMTH S Z & 27T, Y IXTEIRGEN O 5
KETHD, £, n [THEEMOZEL T A TH Y . AN Tlda s — MERS TS
FHEET S n=11 £ L7z, L FRAXRT T 4 THEICBWTT — X 2 544803 5 4F
E LTz, 728, 2019 FEEEREAN CIIH A s & il FEOf, %SPR &5 T, AT (5)
KTEESINDL Fr AT T 4T, T A p (Mohn 1999) Z¥FEHE L L7ZAS, ZH#UE. p
X —EHEDONAT 2AERETIICEFADTHL OO, HEDIXL DX DEENE R
T DINE 0 TR,

P SSB Yz SSBy,
—_— 5
pSSB Z SSBy_l < )

X BBEDOL hE AT T 4 TAALT A p OFET D56 OH
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RFALT 4 DL (024<1) BERn (0=2n=1) OMAAEDLEIL, FTENZEN 015 1
£ TOHPHZ 0.05 XYY THER L, BlMAEE L OEEM F 50 RMSPE O e/l & 7
ST A E DR OJEEEZ S 512 0.005 XU THRHE L T2, i 6-1120.05 X80 T
DERRFER . M 6-2 12 0.005 XEI D TOERKFER ZmT, BEROFER, L 23 0.755, n 23
0.985 DIFAITH A B L OMERS] F > RMSPE O %738/ (0.073265) & 7a~72, 72
B, XN T 4 &2 WA OB ER X OYERRE F EO RMSPE O FH)1% 0.088953 T
b, NXFNT 4 EEZDHZLTL br AT T ¢ TR TOHEEBDIT H o X PR S
iz (iR 6-1 38 L1V 6-2), RMSPE DD /NI 2556, 38K RMSPE O
Wi/hon 2 &K B, 3BEHOLAIZOWNWT, R T 4 2520 WA EZED THAER
L OB F fEO% RMSPE, B X UMEE SN D REFEOBAELMER 6-3 [T7-T,
RMSPE O V03 e/ NZ 72 BT 1 & 521284 (WA 0755, n 23 0.985) @, f/hoe
H2#FEHBE (MWA30.750, n230.985), BLU3EH (A280.760, n 2% 0.985) DIGE & DEL
MRD TN TH Y . ZTRENORMEE (2022 Fif) OBl EHEELA LKL TH, 20
EX2 T~3 ThroBRETH-TZ, TNOLDONTF AT 4 2 HE 2 /ERIT, XFAT 4525
RIPNGG LHARD EHEEMEOIX S S E MR S TH Y . T IEORTEE D & Okt
PEOBEDODAREEFHTH Y v O_NFAT 4 PiEEGHEH T2 2 B3RS LB DR
776

ARREETIRY v T 1 % 358D F ifa & LS OFH (4~9 %) O F ot
T, NTA—EInEHNTNT AT OBEAEZEZ TS, b Ly 2lHET, 2 TOF
WD FIEICH 2 DT IVT 4 OELEFE CIZ LSS AW EHAV584). RMSPE ©
SR NE TR D DIT A DY 0.05 DA TH -7, 7272 L. ZOH4E . RMSPE 1% 3 A0
F [E TS & XTI RE S 2ol (iRE 6-4), 3EADO FMEOL ha A2
T AT NRE =%, Uy DT T 4 B2 OVGEE L RRRIC B Ui KHEE O Y
RoNDZ EnD (HEK 6-3), ARBETO N ZAWZTEITFI & B RHEE DD
WWEHAThD EEZ LN,

5| ASCEk

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

Okamura, H., Y. Yamashita and M. Ichinokawa (2017) Ridge virtual population analysis to reduce
the instability of fishing mortalities in the terminal year. ICES J. Mar. Sci., 74, 2427-2436.
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MR 6-3. L ho AT T 0 THITICE W THRARR X OERBIEREK (F 1) oF
R AR (RMSPE) OB R/, /A6 2H/HE, BRO3FHE R TV
TAABLU &, TOBEOEHIED RMSPE, B X BT (2022 Fifa) o#EfAa

Estimated
SSB2022

A n Average SSB Fage3 Fage4 Fage5 Fage6 Fage7 Fage§ Fage9 (1000t)

0 — 0.088953 0.0328 0.1629 0.1090 0.0834 0.0812 0.0821 0.0847 0.0751 437.2
0.755 0.985 0.073265 0.0272 0.1082 0.0972 0.0738 0.0733 0.0799 0.0710 0.0551 447.7
0.750 0.985 0.073267 0.0271 0.1083 0.0973 0.0738 0.0730 0.0798 0.0711 0.0553 447.4
0.760 0.985 0.073273 0.0273 0.1081 0.0970 0.0739 0.0736 0.0801 0.0709 0.0549 447.9

ER 6-4. VI XFTNT 4 DELE AL ENLINE TEZ WS (n 2L
RWGE) OV hr AT T ¢ TN COY T IR ESR (RMSPE)

Estimated
RMSPE

SSB2022
A Average SSB Fage3  Fage4 Fage5 TFage6 Fage7 Fage8 Fage9 (1000t)
0.00 0.089 0.033 0.163 0.109 0.083 0.081 0.082 0.085 0.075 437.2
0.05 0.078 0.027 0.155 0.097 0.073 0.074 0.079  0.069 0.052 449.8
0.10 0.082 0.037 0.154 0.095 0.078 0.087 0.089 0.072 0.045 462.1
0.15 0.090 0.052 0.155 0.097 0.08  0.101 0.100 0.084 0.048 474.6
0.20 0.100  0.069 0.156 0.101 0.096 0.114 0.113  0.098 0.057 487.5
0.25 0.113 0.087 0.157 0.106 0.107 0.127 0.126  0.113  0.077 501.3
0.30 0.125 0.107 0.159 0.112  0.118 0.140 0.139  0.128  0.098 516.0
035 0.139 0.130 0.162 0.120 0.131  0.154 0.153  0.144 0.119 532.1
040 0.155 0.155 0.166  0.130 0.145 0.169 0.169 0.162 0.141 549.8
045 0.172 0.18 0.171  0.142 0.161 0.185 0.186  0.182 0.165 569.7
0.50 0.193 0.224 0.178 0.157 0.179  0.204 0.207 0.205 0.192 592.1
0.55 0221 0.280 0.191 0.177 0202 0.227 0.233  0.234 0.225 617.9
0.60 0279 0433 0224 0217 0244 0270 0.280 0.285 0.279 648.1
0.65 2.711 19.106 0331 0331 0357 0382 0391 0397 0.392 684.5
0.70  3.422 24595 0352 0358 0383 0408 0420 0.428 0.428 730.3
0.75 6.886 51.284 0.488 0505 0527 0.552 0.570 0.580 0.584 791.5
0.80 9.183 68.859 0.601 0.620 0.641 0.662 0.683  0.696 0.700 882.0
0.85 1.0E+09 8.0E+09 6.7E-01 6.9E-01 7.0E-01 7.2E-01 7.3E-01 7.4E-01 7.5E-01  1038.6
0.90 3.9E+08 3.1E+09 7.7E-01 7.6E-01 7.7E-01 7.8E-01 7.9E-01 8.0E-01 8.0E-01  1384.7
0.95 3.4E+09 2.7E+10 8.9E-01 9.0E-01 9.1E-01 9.2E-01 9.3E-01 9.4E-01 9.4E-01 2606.9
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HEEN 7 FFEEURTOERTMEREDLER

AAEFE DG IRAFAMAL 2 2021 FFER OV 2022 FEEOFEARFE R & D & AREFEHEE
SNT-BAEIT 2021 R K0V 2022 4 O M 7 HEE L & 72 o 72, AR EETIE 2022 4
FESMIZ 35N T 2021 AEEESEA 2 O Bl B FHEENRL LN, AMEEFMETIZ I
MTEHEEL ST LIRS, REEOFRTIE 2019 FHRBOIMAED 2 E TOF
AR TRELS FTHEESN TS, AfF T8V | 2019 FREEEOMAEIL, 2
EFTAT X TEHEE N —VlEORK RN OHEE L TV b OBAREREND i:$—k
FHREICKED2HEEMEICER I TEB Y, 2022 FifEH O 3 5 OEHE(L CPUE O o7 2 & b
O IEFITDIRVMERBEE L THEE STz,

FEREFRNCIH DT, ST ) ST PR R 2 i L=, 37205 2024
HWILIFEIE B A 0.9 & T HiEEBANCHE S 1RIE L L, ORI 3 FMORERIT 17 7 b
TREE ET 5, 2021 A LERHM Tl 2022~2023 4Fja i O &4 | 2022 425 534l T 2023
FERMOWRERL 17 7 F o CEESE L, ZORHEIFBUROREE (L £ F2016~2020
B L UVF2017~2021) TOE R & U 7o, AF LR C ORI Tl 2023 1% F2018
~2022 CTIRE L, 2024 HFiRMILIRIT B 2 09 & T DEEHBANCHE D AL 72> T
Lo ZNHOFBRTHITIX, STV FOEHBIA S 10 4150 2031 AR Tl S
D BAEITEEEIEEEEZ 50%LL EofER T kNS & o PREE RN S TWD
CHTHAPERBRATHEESNDMAED S ZEEZRELTWDHRNT, & 09 &L
TR B ANC CEREIDS Ui L21T ) 2 LT L S RIC X
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 2021EEETEETE = 20228 EFPETE - 20235 EHETE

DA FEE(1007) A (Fh)

7,500 o

5.000

2,500 4

HIFE (Th>) REE (T

2,000 4

1,500 4

1,000 4

500 4

SRS (%) SEAEE D (F/Fmsy)

2015 2020 21:;25 2l.';3t} 0 Zl'.ll15 2020 ZUIZE 2030
BRREE

(3E0:5-95%FHI LM, A L\ER: IO, #VER: >31l—2320146)

MER 7-1. FHEAERIOMA R, B, SR, AR, RERS. B

PR TN I T 2 i BT EIUE BLEAR G EHIED DS T V) e -7z, T

B, 2021 FEFHTR LT 2022 FEERHETIXENE L 2022~2023 iR L O

2023 FEEOWERE 17 7 R THEEE LTS, WTERORESETHITY FHf4E O

T S X BLIR O CUE L. 2024 FIEIICIEIL B % 0.9 &7 2 & BRI e

Db DE LT, BAEDKORKESIEEEE FILEM, BB LIRS FLEE, R

SBRITEAOKE R R, (RIS OX O SHRIE MSY Z 3BT 5 fEElS (Umsy) T
B b,
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R 7-1. B IRHIE OFHmAAR] OB &
(7 ~hv)
TR
AT 47 B 2020 AEAET | 2021 4R M | 2022 AR | 2023 AR | 2024 I
2021 27.8 39.3 42.4 34.1 26.2
2022 32.8 45.7 51.3 42.5 33.0
2023 29.5 43.2 44.8 40.7 30.6

BEOORFITAHMFER A TEWFAHNIC L W HEE SH BB E L REOBTF IR AR R
TITRRRTHRER & R 2 BAETHEMEL TN ChoRd, AEE (2023 F5) DRl
RTOBAENEME - THOEMIT—VEERE (2021 4) DRl & FEFERE (2022 £5) O
APl & THERE S OB BHEE - PR ORICALET D,
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