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T 100 JERLZ TlE H{RVKHETH o723, FallTBAEOHIMIE-oTHML T TH
D BRI CORMMNEE CTH D (X 4-1, £4-1), —FH T, 1980 FRIZ A HN4L
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PEER MSY ZEHI4 5 F (Fmsy) OHETIZHWE (HiiEs 2020a) % fHuvi-, £7-. 4F
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FERR 2 W RRR PRSI W T, LR E B 1%, 2022-2023 4F1% 1.20, 2024
LRI 0.85 L 72> TWd, BUROIIETE ClfiE 2 il =56 O Rk Tlllic ks
WTIE, 2022 FELARE & BRIK O+ 2 fikfe L TV 5,
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431 WO R L 2R — MR R

s (I hy) —— gy o | TE | EAERE

gt | oo | B ) | UB/kg)
1975 43.0( 40.0 3.0
1976 75.6| 67.7 7.9 386.2 85.2 559 19.6 65.6
1977 9.1 934 5.6 555.3 177.4 923 17.8 52.0
1978 | 1149 975 17.4 744.0 262.0 942 155 36.0
1979 | 1089 933 15.6 864.7 421.9 419| 126 9.9
1980 | 1445| 128.6 15.9 1,336.6 561.3 2930| 108 52.2
1981 | 229.6 ( 212.9 16.7 15415 5325 1978 14.9 371
1982 | 2419 2158 26.1 1,583.0 815.8 1562 153 19.2
1983 | 2725| 253.9 18.6 1515.1 914.0 1802 ( 18.0 19.7
1984 | 287.0( 2589 28.1 1,441.9 836.8 2128 | 199 254
1985 | 264.4|( 239.7( 247 1,739.2 807.9 2479 152 30.7
1986 | 2685 247.1| 214 1,888.1 1,049.9 2600| 14.2 24.8
1987 | 2916 269.6( 22.0 1,954.2 11322 1565 14.9 13.8
1988 | 283.8| 259.3 24.4 1777.4 13355 228 16.0 1.7
1989 | 252.4| 228.0 24.3 1,250.7 1175.4 1941 20.2 1.7
1990 | 216.2( 1916( 246 798.1 760.9 69 27.1 0.9
1991 | 172.4( 154.4( 18.0 454.6 444.0 53| 37.9 1.2
1992 | 124.0( 108.9 15.2 246.5 181.9 273 | 50.3 15.0
1993 79.1| 675 116 146.7 56.9 121 539 213
1994 425 357 6.8 87.9 48.7 119 483 24.4
1995 33.2( 277 55 75.6 31.0 73 439 23.6
1996 18.1] 15.0 3.1 80.5 221 134 225 60.7
1997 255| 228 2.7 91.6 36.0 78 279 21.6
1998 142 124 1.8 72.7 42.9 741 195 17.2
1999 308 281 2.7 70.1 47.3 26| 439 54
2000 139 122 17 411 23.1 48| 33.8 21.0
2001 17.7]1 16.2 15 305 19.9 25| 57.9 12.4
2002 4.9 4.3 0.6 15.7 8.7 12 311 141
2003 51 4.6 0.5 121 7.5 11| 420 15.0
2004 4.8 4.1 0.7 10.9 6.3 9| 441 14.3
2005 2.5 16 0.9 8.7 35 19| 286 55.4
2006 4.9 4.0 1.0 13.1 6.2 12| 374 20.1
2007 6.5 4.2 2.3 11.2 5.6 14 579 254
2008 2.7 18 0.9 9.9 2.8 24 272 87.4
2009 4.9 4.6 0.3 12.9 5.9 13| 383 22.2
2010 6.5 6.2 0.3 334 7.6 77 194 101.8
2011 13.2( 122 1.0 46.3 16.6 53| 285 31.8
2012 10.2 9.2 0.9 51.2 25.9 65| 19.8 25.2
2013 13.0 12.4 0.6 61.0 33.4 75| 21.2 22.4
2014 18.6 17.2 1.4 105.9 43.0 206 17.6 47.9
2015 27.0( 175 9.5 130.3 60.4 235 20.8 39.0
2016 316 278 3.8 177.9 78.2 311 177 39.8
2017 446 ( 423 2.3 232.8 120.1 301 19.2 25.1
2018 452 430 2.2 286.2 135.5 568 | 15.8 41.9
2019 54.2( 516 2.6 308.4 145.6 342 17.6 235
2020 62.2]| 556 6.6 320.7 172.0 442 | 194 25.7
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#4-1. pFEPRE (JKKD)  mIAE 10 A6 9 H E ToOEEHME (2021 4£1%5 H £ TOEE
), FHRRKFOMEITaR— MTOT 2 —=2 712V E,

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993

I-ITX 150 109 43 79 244 153 734 285 277 420 3379 2632 697 48
I~IVIX 562 989 892 622 1158 2052 5614 1462 2727 2328 4304 3423 1754 1280

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

I-ITX 61 26 22 49 42 3% 170 32 12 7 18 31 7 32
I~IVIX 638 143 148 172 121 145 283 63 33 44 62 101 38 148

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

[-mp 183 24 37 52 116 134 306 146 241 452 1,354 1804 681 663
I~IVIX 84 118 75 120 192 245 426 228 347 531 1378 1892 723 6%

*4-2. BATHEHERE (5~6 H) IC X DBATHUIIARFE R

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

187.4 45.0 60.1 6.1 45.7 0.1 0.8 0.1 0.6 5.0

AT 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

VN RS 0.4 3.2 1.2 16.8 3914 28.8 1232 1391 1580 1015

2016 2017 2018 2019 2020 2021
102.6 919 524.8 248.1 257.1 836.3

# 4-3. VR IR AEE A (6~7 H) ICX 2B~k T 50k
W omfantieE (BR) BLU1mil bomiE (ER)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Orsk £, 0 5 1 0 1 0 1 1 5 78 19
ULl B 19 2 8 1 0 0 0 0 0 5 10
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Or% £ 18 8 259 313 4,791 15107 85559 8417 854,002 39,296
U LAk 14 14 11 14 3 7 22 583 642 605
2 4-4, ACKEEKEFAIEEIRHAE (9~10 A) 12X 2FEHEEs o sadigs (5

HRE) BXOSMEE (Bkm?)  TFTHRAKFOEITZaA— METTOF 2—=07
W= i,

2005 2006 2007 2008 2009 2010 2011 2012 2013

Bifr &= 1,203 63 60 1,018 1415 15258 7,359 5,715 6,601
DA 1,284 62 70 1236 1,792 19645 9199 5569 7,765

2014 2015 2016 2017 2018 2019 2020
Hiff& 11,892 34,764 15551 17,092 54,528 13,870 23,473
IYATEEEE 13140 32,159 22,002 14,098 98409 23,183 46,170
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7% 4-5. RGBS (FEEARIF, KA TRRXTFOEITaR— MErOF o
— = I,

1976 1977 1978 1979 1980 1981 1982 1983 1984

7592 4109 16,840 11653 2,853 53,698 41207 6,740 50,085

1985 1986 1987 1988 1989 1990 1991 1992 1993

41,197 62928 42986 39,659 1588 5944 224 30 30,541

1994 1995 1996 1997 1998 1999 2000 2001 2002

N % 5802 5,054 239 8481 1136 5,763 0 8480 122

BUATEFESC 2003 2004 2005 2006 2007 2008 2009 2010 2011

404 342 28 1,093 371 385 921 780 3,374
2012 2013 2014 2015 2016 2017 2018 2019 2020

408 1397 1757 2065 2480 1855 2178 6,991 17,329
2021

11,661
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# 5-1. fPRoBAED BEEHAHEME (), RBANVEHELERE (b) % LE SR
2023 FFE TIE B=1.20 & L, 2024 FFELIEIL B & 0~1.0 TEE L7 GG OFRERTHI
DOFERZ R, 2021 FFEOTRMEEITBUR OJRET (F2016-2020) 226 FHlS b
895 7 b & L, 2022 b g EEHANC L 27 L Le, —3F&F FOITIT,
2022 LI H BUIR O JSE T (F2016-2020) % ke L 72356 OfF ke TFRIORE R &R
LTWb,

a) FEHEAEME BRI SR (%)

B 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2041 2051
1.0 100 100 100 64 50 46 44 44 44 43 42 42 43
0.9 100 100 100 64 53 51 51 51 52 51 51 50 51
0.85 100 100 100 64 55 54 55 55 56 55 55 55 56
0.8 100 100 100 64 57 57 58 59 60 60 59 59 60
0.7 100 100 100 64 61 63 65 67 69 69 69 69 70
0.6 100 100 100 64 65 69 73 75 77 77 78 7 78
0.5 100 100 100 64 69 75 79 82 84 85 85 85 86
0.4 100 100 100 64 72 80 85 88 90 91 92 92 92
0.3 100 100 100 64 76 85 90 93 94 96 96 97 96
0.2 100 100 100 64 79 89 94 96 97 98 99 99 99
0.1 100 100 100 64 82 92 96 98 99 99 100 100 100
0.0 100 100 100 64 85 95 98 99 100 100 100 100 100
F2016-2020{ 100 100 100 66 49 42 39 38 37 37 36 35 35

b) IRFVEBEMEMZ LM DR (%)

B 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2041 2051
1.0 100 100 100 100 100 100 99 99 98 98 98 98 98
0.9 100 100 100 100 100 100 100 99 99 99 99 99 99

0.85 100 100 100 100 100 100 100 100 99 99 99 99 99
0.8 100 100 100 100 100 100 100 100 100 100 100 100 100
0.7 100 100 100 100 100 100 100 100 100 100 100 100 100
0.6 100 100 100 100 100 100 100 100 100 100 100 100 100
0.5 100 100 100 100 100 100 100 100 100 100 100 100 100
0.4 100 100 100 100 100 100 100 100 100 100 100 100 100
0.3 100 100 100 100 100 100 100 100 100 100 100 100 100
0.2 100 100 100 100 100 100 100 100 100 100 100 100 100
0.1 100 100 100 100 100 100 100 100 100 100 100 100 100
0.0 100 100 100 100 100 100 100 100 100 100 100 100 100

F2016-2020( 100 100 100 100 100 99 98 98 97 97 96 94 94
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#5-2. fPEko#AE @) BLOYEERE (b) OVFHEOHRE
2023 FFE TIH B=1.20 & L, 2024 FFLIFEIZL B & 0~1.0 TERE L7256 OFR T
DFERZ R, 2021 FFEOTRMEEITBUR OJRET (F2016-2020) 226 FHlS b
89.5 5 R & L, 2022 - G EEPHIANC L 2L Lz, —F FTOITI,
2022 FELIRE B BLIR O EIE  (F2016-2020) % fikfe L 7= 356 OTF R T RIOFE R R
LTW5,

a) BAEOVFHEOHR (I h)

B 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2041 2051
1.0 2445 | 2432 | 1854 | 1411 1288 | 1246 | 1224 | 1221 1215 | 121.1 | 1205 1204 | 119.8
0.9 2445 | 2432 | 1854 | 1411 1326 | 1309 | 130.2 | 130.7 130.7 | 130.6 | 130.2 | 130.7 130.2
0.85 2445 | 2432 | 1854 | 1411 1346 | 1343 | 1344 | 1354 | 1356 | 135.7 | 1354 | 136.1 135.6
0.8 2445 | 2432 | 1854 | 1411 136.6 | 137.7 | 138.6 | 140.2 | 140.7 | 141.0 | 140.7 | 1416 | 141.2
0.7 2445 | 2432 | 1854 | 1411 140.7 | 1449 | 1478 | 1504 | 151.7 | 1523 | 1523 | 1535 | 153.1
0.6 2445 | 2432 | 1854 | 1411 1449 | 1526 | 157.6 | 161.7 163.8 | 1649 | 165.1 | 166.7 166.3
0.5 2445 | 2432 | 1854 | 1411 1494 | 1608 | 168.4 | 1742 | 1773 | 179.1 | 179.6 | 1816 | 181.2
0.4 2445 | 2432 | 1854 | 1411 1539 | 1695 | 180.1 | 188.0 | 1925 | 1951 | 196.1 | 198.8 | 1985
0.3 2445 | 2432 | 1854 | 1411 158.7 | 1789 | 1929 | 203.3 | 209.6 | 2134 | 2152 | 219.0 | 2188
0.2 2445 | 2432 | 1854 | 1411 163.6 | 188.8 | 206.9 | 2205 | 229.1 | 2345 | 2374 | 2432 | 2431
0.1 2445 | 2432 | 1854 | 1411 168.7 | 1994 | 2222 | 239.8 | 2514 | 259.0 | 2635 | 272.7 | 2728
0.0 2445 | 2432 | 1854 | 1411 1741 | 2108 | 239.1 | 2614 | 277.1 | 287.7 | 2944
F2016-2020| 2445 | 2432 ( 181.6 | 1445 | 129.0 | 1214 | 1172 | 1158 | 1145 | 113.6 | 1125 | 110.8 | 109.9

b) FEROVHEOHER (U7 k)

B 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2041 2051
1.0 89.5 79.1 69.7 46.5 42.3 40.7 40.2 39.9 39.8 39.6 39.6 39.4 39.3
0.9 89.5 79.1 69.7 42.6 39.8 39.0 38.9 38.9 38.9 38.9 38.9 39.0 38.9
0.85 89.5 79.1 69.7 40.6 38.5 38.0 38.2 38.3 38.4 384 38.4 38.6 38.5
0.8 89.5 79.1 69.7 38.5 37.0 36.9 37.3 375 37.1 37.8 37.8 38.0 37.9
0.7 89.5 79.1 69.7 34.3 33.9 34.4 35.2 35.7 36.1 36.2 36.3 36.5 36.5
0.6 89.5 79.1 69.7 29.9 30.4 315 32.7 33.4 33.8 34.1 34.2 34.5 34.4
0.5 89.5 79.1 69.7 25.4 26.6 28.0 29.5 30.4 31.0 313 315 31.8 31.8
0.4 89.5 79.1 69.7 20.7 223 24.0 25.7 26.7 27.4 21.7 28.0 28.3 28.3
0.3 89.5 79.1 69.7 15.8 175 193 21.0 22.0 22.8 23.2 23.4 23.8 23.8
0.2 89.5 79.1 69.7 10.7 12.3 13.8 15.2 16.2 16.9 17.3 17.6 18.0 18.0
0.1 89.5 79.1 69.7 5.5 6.4 74 8.3 9.0 9.5 9.8 10.0 10.3 103
0.0 89.5 79.1 69.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

F2016-2020| 89.5 82.2 66.2 52.2 4713 44.8 435 43.0 425 42.2 41.9 41.3 41.0
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HEREM 1 BRHEORN

R - R A R - ERIRIER S, B
B R 2 3%BM

AN DV T S &R

A — MEST (BRI 7225513 R E R 2 2 )
HARFECAREUT0.4 2 R0E

il - AEBIE IR
i - AR AR AL

20214 ~DHITEEF A
2021 DF M A ZE DI E
202147 D AR B IR R | e Ry r— e A7 4 v 7 BIEAERLR (1988
- i ~ 20184 RRAED AR « BlAREIZES<)
L2021 DB A EN O E
2022 FE~ DRI R

2021 4E D F 121, BWINRSAW X T A —2 13 TE B EEEE 2B
HHFZeREEA S | & RIS T 2016~2020 40 F O BFSES T )t d
5%SPR (37.0) #4525 FAEZE

|
| l |

20224E LARE D HEHR I - AERIE 20224F LA R D Hr N & DR E

TR & BlAE R r— 2T 4 7 BRI PE R (1988~

| 20184ERED A& - Bl B S <) &fF

RPN BIT HE 2 OB ARG EH

TS PR R o < R

2023 1 R S BRSBTS v
LUE~D FAREL B LT L Y P
A
\ 4
| JJ 20224 D ABC
' 202240 0 B T B 7> B> Yo 8 5
o ) 7 ke HLHC R X% SRS I
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HEEM 2 FHEAE

(1) BIGHR AL

Fa—=27 VPA (27— MEHNT) 1T X0 Flmhlifgiaik, EER EREEZHE
L7z GRERITRHER 2-1 1R 7)) o AIEH LD FHIMENG 1 AZEA L L, 0~45%, B
KOS5 ExE Lo/ V—"7 (5+ik, 77 A7 )V—"7) OFEHRER TIT 72, PE
YHHNI~FTRICED NN, y-1 KT~y EEFIENT LB ATy FoBifa L Lz, #HE
(21X Pope (1972) DI E W=, femlin 7 L — 7 DFFIZOWTIEEA (1999) D )7k
RV, BIETRE (M) 1, B (1960) D7 L7 M=2.5/F 1 & Fan 7 %05 0.4
L7z,

FElRERERESEIE (1) RTKVERE L

M
My = Nasaysaep(M) + Cayep () (1)

Z 2T, Nay BEU Cay i, YyHFIZBIT D a 0T NENEIRZES, R, 72720,
BT (K, 22 TiH2020 4F) | BLOERERZ V—7 (IRZFp. 2 2 TIE5+k) | &
mln-1 M (p-1, 22T 4% oBFREHIIENER (2~4) Rk o7z,

Carexp (%) 2)

N,, =————=-—
R exp(—Fa,t)

Np,y = Cp'y Np,y+1exP(M) + Cp,yexp (%) (3)
Cp'y + Cp_l_y 2
Nyory = BN exp(M) + Gy yexp (ﬂ) (@)
-1y — Y+ -1,
i Cp,y + Cp—l'y Py i 2

LR F ORI, BolitEk L0 mR 71— 7 LskT (5) iz k-7,

C M
F,y=-1In {1 - sz’] exp (?)} (5)

K7 V—7"0 F X, £ COETERER-1 MO FIZZ&LweE Lz GEF 1999, (6)
) .

By = Fp_1y (6)

FFED 0~4 D F (X—3IFIWVF) 2Fa—=2 710k THERMITRD T, AREE
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DFEHEIEOFLEFHN R E . BEFOFMPIEIENLE L TND ] ENIRED T
TOF—IF )V F ORE TITIEMRFHI AT 5 Z &N TERNWI & (Ffr 2009) EOFEH
MENTHEY, BIREPZELTWND LW IREE BT, 2020 FFD 0~4 1% D F DEZE %
NENERINTHEEL TV D, Fa—=r ZICHAWEERE SIS T DHEEMITLLT D 3 5
L (i 2-2) , Bl LA S IR, KB AIEFA 2 BRME S 72 2005 45 DA
& L7z CREABIATHERT 1 AKEEORKTH YV BHEDOIARICKINT 572D 2006

FELIRE) o
@ 2005~2020 4= AL PE KRR ZR R AU IR AL 0O Bk U7 0 e AR L7 - 0 TR
IR

@ 2006~2021 FFORAMABARETE (TR, KAkR) - 1kAERE

@ 2005~2021 FFOFANRCLH . (EX T - 1) (23 DI - BlfaE

72712 L. QOMFEZAIERE 0 mAHARED 2007 2OV TIE, HEE SR LT,
A K D N—FBE D o 72 Z ENOREEREE MR GR/MEE) LE5 20, T =
—= VT BERA LT, X — X TV F OHEEEE ZEASE D201, U v ¥ VPA (Okamura
etal. 2017) % A — MENTICHEH Lo, Ziud, FEEFHFRINCASFT T ¢ HE N2 7B
ERMETHZETH—IT IV F ZRODLFIETHY, XFALT 4 OREIFL br AN
7T 4 73T A (Mohn’s p, Mohn 1999) ZF/MZT 2 LoD, L LAREET
X, BEEDOL haAXT T 4 TR T AE/NSLSTHEMAEDL ha AT T 4 7R
AT APNADHFMNIREL D EN) Fb— FFT7OBEENRA N, BHDOY v VPA
DRF VT ¢ T, EEOFEMBIF O TR E 725> T D0, ITHFEAREE ClIE A O F
IZHAR 0 RO F VNS WHIANIZH D728, @RI AEbhE TN LT s ORE I ZPGE
THEOEMDFEZMZ DT DRNT AT 4 25252 ENTET, —HTOomAI
BOETRI AT A OREIZRET DL, @AD F ~OXF LT 4 BREL 72T
TWDAREMENE 2 b tz, £ 2 CARIHMEICIZ, (7)) XcREnd L oic, FAT oI
ST oEAE L EE 0 ATEZLIFEEZMEH L, 22Xk, FL—RAT70H
BHFREFEMEE S ATz,

3
a1-=-2 Z Z:y[ln(lk,y) - ln(qu,f_’;)]Z
k=1
(7)

4
+A{(1-1n) Z Fc%,ZOZO + UFoz,zozol

a=1

MIV v VREIFICBITHXTFTAT A OREZERL, N3 SF AT 1 HICBIT S 1l Eo
FIZxtd 5 0D F OFEXREAZR L, ZNEN 000 1 OBOEEZ & 5, Iy dfE
KO yEOMEEZTNETNET, qIIFEEK OFIEETH Y . Xy I d— Mgh S5
BENDyFIZHBITHHEE Kk OFG AR, 1aERE, B OETHY ., i
B & VPA OREEEOBIRIZE T 2 M2 £ ITIRETH D, e BL P beiE, T
IR (8) THEE L7z,
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- ey
qx = exp {nk Zyln (ka>} (8a)

y

_ Cov[In(I}), In(X;)]

T VX)) (8b)

ZITnIFTF a—=U T LTRIE K OFEHTH Y . V & Cov iTEnEhmm s 5y
BaERT, IEHEE 0 SABARE (k=1 & RMABARHEE (k=2) 2o\ TiX, Ik
BB ZARE LTz (bk#1) o IR (k=23) T2\ TIE, Blfaa s Bk L2 pBfRE =
L7272, bk=1IZEE L7,

L haART T 4 TNAT A (Mohn’s p) 1, I OEWHFHIORKAE Y £TH (2020
) ETCOTNT —ZITKT HEAEOHEEME | BT — ¥ & i otk & Lo OREAE
(Y-i ) OHEEM E OMMEDOEEETH D, T — X EWMOFHILSFL Lz, A D
IR GEFRO L I LTz, A& n % 0~1 OFPHIZIH VT 0.01 ZATEL S, BFE -
Bl - BREEC AR -F O TR TOL bR AT T TS T ARE20% (p= =+
0.2) DINIZZ2D A & n OfAGDLEEZRERIKL, TOHTL N AT T ¢ T34 T 2D
RHE ORI/ N2 D b D EFH Lz, AT 073, 01099 L7xoiz, ZDEED/NT R
— & OHEEMEIX, Foz2020 = 0.09, Fi2020 = 0.17, Fa2000 = 0.45, F32020 = 1.37, Fa2020 = Fs+.2020 =
0.21, q1=0.15, 92=30.04, q3=0.44, b1 =116, b,=0.74 L7257,

HeE SN E R, BlfaE, MABOREEMEEY ) L RFA N v 7 T — b A N7 v 7k
WCEVFHME L7 (WX 2-1) , Fa—=2 7o g s FREOEEE YT ) v 7
THZET, FiceBREEEMEZIER L, TNEMHE->TVPAZBVIRLHAE L, #HE
1% 10,000 [Al#: VK L, FHEXEZRD 7z, 2020 DO ZN LN OHEE LD 90%(E KE X 1T,
JONE (fFR) [180, 1,175] . &Ji&E (U7 b)) [232.5, 613.9] | #ifaE (5 ~>) [115.6,
335.8] . Fo [0.03, 0.24] . F; [0.07, 0.64] . F, [0.18, 1.93] . F; [0.18, 2.13] . F4 [0.08,
142] ThoT=,

(2) FFRTHS1E

BoONTEERELY b & CREE MRS Rk TFRIZIT - 72, 2021 AELABEDO A
BEOTRNZOWTIE, SF0 245 3 HIChfE S/ MEPLEVEESEIC B9 2 P 7epkBa ik ) 12
BWTHRRE S EF M (1988~2018 42) D& v 7r— -« A7 1 v 7 BIER (a=0.026,
b=764,050., SD=0.705) 7»HHEE SN DHMEZE AV (BiiED 2020a), 7ok, FHAERMBEO
RTA=ZHEEIMENT 27 — 21, wFoe (2019) FEEOEJERHM (&filEay 2020b) 12
OB E - IMMARLE LU, Fib FECITR/N R EZHN TS, IIARDKAEADOHC
FHBE A B FE LT euy,

PR TN IR F 13, NAEEEHNIG X O ABC HEDT-DOIEARIE 12
BIF5 1 REROEHAAMCESTRHBINHMHEE Ve, FERTRNCHAW T A—%
IR R 2-3 IR, BPCRCIEY) FAREFOMICIT, Rl FEREEESEICET 5
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WFEHEBI R ] ([T W TIRE SN A EE IS EEOHEE I AW EZ 5l Ehi s v,
N IFAAERMR LR C <At (2019) FEEOERFHRICESETH Y | BIRRB LV
TN PRI Z ORI 1T DRk P TRE LB 2 L7z, 2021 il
BUR O (F2016-2020) & L7-,

EIRREOTRNIE, 24— M#gronnEs (9 X)) zHuviz,

Ngs1y+1 = Nogyexp(—F,, — M) Ma<4 OBFE (9a)
Nsty+1 = (Ns4y + Nyy)exp(—F,, — M) Kicmn 7 —7 (9b)

ERIIT LR RO TGRS KIBES TV AN DIRESNDS F iz d LT (10)
KLk,

M
Cay = a,y{l - exp(—Fa‘y)}exp (_?) (10)

5 | STk

w A - R - EAYERYE - HAUNET - ST (20208) AN 2 (2020) AREES A U
TR R OB BRIL MRS (T B3 D WP JER B il i . K PENTIE - OIS, 1-46.
FRA-SA2020-BPR01-1. https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-
1/detail_maiwashi_p.pdf (last accessed 27 July 2021)

wr A e R R - EATERTE AR 3R - HAUNET - IS (2020b) SFNoT (2019) 4R
JE~ AU L REER I O G IFAAT. Fes B a0 K O IS EIRAM, KEET - KEMF
I8 - BUEHEAE, HUR

FAA—Z (1999) VPA O AT & SEER. /K PER IS BLRET 2, 20, 9-28.

AR —Z (2009) ~ A U T ARERBEOEHFHTIC AV 5D VPA OFEEMEORRE,. AK
%6, 75, 661-665.

Pope (1972) An investigation of the accuracy of virtual population using cohort analysis. Res. Bull.
inst. Comm. Northw. Atlant. Fish., 9, 65-74.

B — (1960) 7K PE4#) Population Dynamics & Jfa 36 & JEEFL. HME/KHFER, 28, 1-200.

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.
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fie# 2-1. aAhR— MENTRE R OFEM

BRI RS (B R)

GRIANGE 1976 1977 1978 1979 1980 1981 1982 1983 1984
0% 2,688 3,838 3,043 2,828 13,733 6,276 3,578 3,601 9,656
1% 7,763 5,052 8,106 4,208 1,500 36,761 10,028 4,538 12,952
2% 2,542 5,224 4,401 4,714 3,591 1,964 22,951 15,526 8,377
3% 278 1,636 2,353 2,750 4,998 3,654 2,007 20,050 13,665
45% 98 53 346 745 1,790 1,845 3,494 874 6,671

Siklh b 1 1 27 19 324 348 1,365 1,358 2,958
it 13,370 15,803 18,276 15,264 25,937 50,849 43,422 45,946 54,278

FlppaERE (T )

R IANGE 1976 1977 1978 1979 1980 1981 1982 1983 1984
07% 67.2 80.6 66.9 96.1 288.4 119.2 68.0 432 77.2
1% 434.7 293.0 4215 2314 1035  1,396.9 411.1 190.6 531.0
2i% 213.5 438.8 369.7 381.8 290.9 1670  1,216.4 916.0 452.4
3% 29.2 171.8 247.1 288.8 509.8 3545 1827 13434 929.2
4% 11.6 6.2 40.8 87.9 211.3 214.1 3704 81.2 560.3

Skl k 0.1 0.1 3.4 25 41.2 44.2 170.6 150.7 319.4
it 756 991 1,149 1,089 1,445 2,296 2,419 2,725 2,870

MRS 19.6% 17.8% 15.5% 12.6% 10.8% 14.9% 15.3% 18.0% 19.9%

FEimpl iR E (F)

AR\ 1976 1977 1978 1979 1980 1981 1982 1983 1984
0% 0.06 0.05 0.04 0.09 0.06 0.04 0.03 0.02 0.06
1% 0.35 0.19 0.18 0.09 0.07 0.28 0.10 0.06 0.14
2% 0.57 0.55 0.32 0.19 0.13 0.16 0.35 0.28 0.17
3% 1.06 1.31 0.68 0.44 0.41 0.23 0.31 0.81 0.56
45% 3.50 0.76 1.94 0.61 0.76 0.33 0.45 0.27 0.96

SiklA b 3.50 0.76 1.94 0.61 0.76 0.33 0.45 0.27 0.96

Y 151 0.60 0.85 0.34 0.37 0.23 0.28 0.29 0.47

EBIEIRES (G R)

R ANGE 1976 1977 1978 1979 1980 1981 1982 1983 1984
07 55,898 92,251 94,204 41921 292,971 197,812 156,249 180,202 212,801
1% 31,999 35,269 58,696 60,655 25,786 185,141 127,459 101,808 117,844
25% 7,185 15,094 19,506 32,709 37,214 16,056 94,007 77,228 64,528
3% 520 2,735 5,841 9,472 18,066 22,005 9,155 44,224 39,056
4% 123 121 494 1,989 4,097 8,018 11,759 4,493 13,228

Skl E 1 3 39 52 742 1,512 4,592 6,982 5,866
it 05,727 145473 178,779 146,797 378,875 430,545 403220 414937 453,324

FERpIEHEE (Fhy) B (Fhy) | FAEERIE (RPS, Ekg)

R ANGE 1976 1977 1978 1979 1980 1981 1982 1983 1984
0% 1,397 1,937 2,072 1,425 6,152 3,758 2,969 2,162 1,702
1% 1,792 2,046 3,052 3,336 1,779 7,035 5,226 4,276 4,832
2% 604 1,268 1,638 2,649 3,014 1,365 4,982 4,556 3,485
3% 55 287 613 995 1,843 2,134 833 2,963 2,656
4% 15 14 58 235 483 930 1,246 418 1,111

5Ll b 0 0 5 7 94 192 574 775 633
it 3,862 5,553 7,440 8,647 13,366 15,415 15,830 15,151 14,419

Bl 852 1,774 2,620 4219 5,613 5,325 8,158 9,140 8,368
RPS 65.6 52.0 36.0 9.9 52.2 37.1 19.2 19.7 25.4

FREEE (g

AR\ AE 1976 1977 1978 1979 1980 1981 1982 1983 1984
07 25 21 22 34 21 19 19 12 8
15% 56 58 52 55 69 38 41 42 41
2% 84 84 84 81 81 85 53 59 54
3% 105 105 105 105 102 97 91 67 68
45% 118 118 118 118 118 116 106 93 84

5Ll 127 127 127 127 127 127 125 111 108
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i 2-1. =R — MEFTREROFEM (05%)
BRI (5 52)

GRIANGE 1985 1986 1987 1988 1989 1990 1991 1992 1993
0% 16,152 2,612 13,293 1,857 4,733 1,831 482 4,003 2,806
1% 12,648 16,897 7,413 12,465 1,176 2,798 775 1,190 8,933
2% 8,947 8,340 13,945 12,176 6,865 2,632 944 363 317
3% 10,192 8,256 12,206 8,351 11,210 6,753 1,373 738 321
4% 6,217 5,976 6,746 6,310 7,801 9,491 5,685 768 329

Siklh b 2,039 2,452 2,929 3,073 4,185 4,655 8,525 8,352 932
it 56,194 44,531 56,532 44,231 35,970 28,160 17,784 15,414 13,637

ElBIAEE (T )

RIANGE 1985 1986 1987 1988 1989 1990 1991 1992 1993
07% 290.7 26.1 79.8 22.3 473 9.2 1.9 72.1 16.8
1% 505.9 709.7 3484 610.8 52.9 1147 23.2 64.3 544.9
25% 438.4 492.1 753.0 706.2 405.0 152.6 82.1 30.1 25.1
3% 682.8 619.2 817.8 626.3 840.8 5335 133.2 70.9 35.9
4% 516.0 555.7 600.4 561.6 7255 863.7 562.8 76.0 441

Skl k 210.0 281.9 316.4 310.4 452.0 488.8 920.7 927.1 124.0
it 2,644 2,685 2,916 2,838 2,524 2,162 1,724 1,240 791

MRS 15.2% 14.2% 14.9% 16.0% 20.2% 27.1% 37.9% 50.3% 53.9%

FEimpl iR E (F)

RN 1985 1986 1987 1988 1989 1990 1991 1992 1993
0% 0.08 0.01 0.11 0.10 0.35 0.39 0.12 0.20 0.33
1% 0.12 0.14 0.05 0.18 0.11 0.47 0.36 0.62 1.29
25% 0.17 0.14 0.21 0.15 0.17 0.49 0.36 0.36 0.41
3% 0.42 0.30 0.38 0.24 0.24 0.32 0.68 0.69 0.84
45% 0.71 0.61 0.57 0.45 0.47 0.43 0.66 1.68 1.09

SiklA b 0.71 0.61 0.57 0.45 0.47 0.43 0.66 1.68 1.09

Y 0.37 0.30 0.32 0.26 0.30 0.42 0.47 0.87 0.84

EBIEIRES (G R)

R ANGE 1985 1986 1987 1988 1989 1990 1991 1992 1993
0% 247,911 259,954 156,475 22,847 19,437 6,923 5,308 27,329 12,127
1% 134,739 152955 172,114 94,005 13,794 9,154 3,142 3,163 15,042
25% 68,389 79,963 88,695 109,303 52,808 8,283 3,845 1,472 1,146
3% 36,396 38,518 46,773 48,037 63,299 29,778 3,398 1,805 690
4% 14,992 16,053 19,060 21,359 25,363 33,252 14,432 1,153 605

Skl E 4,916 6,586 8,276 10,402 13,608 16,310 21,641 12,546 1,716
it 507,343 554,029 491,392 305952 188,309 103,701 51,765 47,467 31,326

EpERE (Fhy) B (T ) | FAEERIIE (RPS, JE/kg)

R ANGE 1985 1986 1987 1988 1989 1990 1991 1992 1993
(077 4,462 2,600 939 274 194 35 21 492 73
1% 5,390 6,424 8,089 4,606 621 375 94 171 918
2% 3,351 4,718 4,790 6,340 3,116 480 335 122 91
3% 2,439 2,889 3,134 3,603 4,747 2,352 330 173 77
4% 1,244 1,493 1,696 1,901 2,359 3,026 1,429 114 81

Skl 506 757 894 1,051 1,470 1,713 2,337 1,393 228
it 17,392 18,881 19,542 17,774 12,507 7,981 4,546 2,465 1,467

Bl 8,079 10,499 11,322 13,355 11,754 7,609 4,440 1,819 569
RPS 30.7 24.8 13.8 1.7 1.7 0.9 1.2 15.0 21.3

FREEE (g

AR\ 1985 1986 1987 1988 1989 1990 1991 1992 1993
07 18 10 6 12 10 5 4 18 6
15% 40 42 47 49 45 41 30 54 61
2% 49 59 54 58 59 58 87 83 79
3% 67 75 67 75 75 79 97 96 112
45% 83 93 89 89 93 91 99 99 134

5Ll 103 115 108 101 108 105 108 111 133
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i 2-1. =R — MEFTREROFEM (05%)
BRI (5 52)

AR\ 1994 1995 1996 1997 1998 1999 2000 2001 2002
)53 3,517 1,973 2,948 725 451 61 1,071 753 24
1% 2,089 2,533 651 2,638 993 2,606 255 1,466 471
25% 1,788 1,231 336 449 490 1,108 377 564 137
3k 319 193 128 139 148 421 320 196 50
45% 125 42 28 30 142 174 235 103 27

Sk A 328 60 12 10 71 59 89 71 17
il 8,168 6,033 4,103 3,990 2,295 4,428 2,347 3,154 725

FElmpliAERE (T h)

AR\ AE 1994 1995 1996 1997 1998 1999 2000 2001 2002
07k 38.7 66.8 99.9 20.3 10.8 2.2 31.7 12.7 0.8
1k 117.0 123.3 317 168.8 51.7 155.6 111 79.2 26.9
2% 168.1 103.8 28.3 44.4 38.7 85.0 28.7 44.7 10.9
3% 38.3 22.8 151 16.1 14.9 39.9 30.9 19.0 51
455% 16.9 6.1 3.9 4.0 16.6 17.6 25.3 11.8 3.0

Sk A 1 46.0 9.4 1.8 15 8.7 7.6 11.0 9.2 2.2
it 425 332 181 255 142 308 139 177 49

MRS 48.3% 43.9% 22.5% 27.9% 19.5% 43.9% 33.8% 57.9% 31.1%

FEEnBRIER . (F)

RN 1994 1995 1996 1997 1998 1999 2000 2001 2002
0% 0.45 0.40 0.31 0.12 0.08 0.03 0.32 0.46 0.02
1% 0.58 0.94 0.28 0.67 0.30 1.19 0.20 1.41 0.80
25% 1.56 1.15 0.37 0.40 0.31 0.90 0.68 1.39 0.57
3% 1.45 0.92 0.41 0.32 0.27 0.62 0.99 1.38 0.50
45% 1.45 1.05 0.39 0.19 0.85 0.81 1.24 1.65 0.92

SiklA b 1.45 1.05 0.39 0.19 0.85 0.81 1.24 1.65 0.92

Y 1.16 0.92 0.36 0.32 0.44 0.72 0.78 1.32 0.62

EBIEIRES (G R)

R ANGE 1994 1995 1996 1997 1998 1999 2000 2001 2002
07 11,889 7,312 13,445 7,777 7,388 2,580 4,838 2,483 1,220
1% 5,832 5,090 3,286 6,599 4,619 4,583 1,679 2,366 1,047
25% 2,769 2,199 1,338 1,669 2,263 2,283 938 917 386
3% 509 392 466 622 752 1,116 624 320 153
4% 200 80 104 207 303 383 404 156 54

SikLl 524 114 46 68 152 131 154 108 34
it 21,722 15,185 18,685 16,942 15,478 11,076 8,636 6,350 2,895

EpERE (Fhy) B (T ) | FAEERIIE (RPS, JE/kg)

R ANGE 1994 1995 1996 1997 1998 1999 2000 2001 2002
(077 131 248 455 218 177 91 143 42 41
1% 327 248 160 422 241 274 73 128 60
2% 260 185 113 165 179 175 71 73 31
3% 61 46 55 72 76 106 60 31 16
4% 27 11 15 28 36 39 43 18 6

Skl 73 18 7 11 19 17 19 14 4
it 879 756 805 916 727 701 411 305 157

Bl 487 310 221 360 429 473 231 199 87
RPS 24.4 23.6 60.7 21.6 17.2 5.4 21.0 12.4 14.1

FREEE (g

AR\ 1994 1995 1996 1997 1998 1999 2000 2001 2002
07 11 34 34 28 24 35 30 17 33
15% 56 49 49 64 52 60 44 54 57
2% 94 84 84 99 79 77 76 79 79
3% 120 118 118 116 101 95 9 97 102
45% 135 143 143 134 118 102 107 115 112

5Ll 140 156 150 154 122 127 123 129 132
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i 2-1. =R — MEFTREROFEM (05%)
EBIEIER I (HR)

R IANGE 2003 2004 2005 2006 2007 2008 2009 2010 2011
0% 152 375 260 172 750 459 121 209 760
1% 410 399 101 464 430 178 620 406 1,769
2% 127 71 22 43 206 36 29 206 76
3% 73 13 35 23 20 16 11 14 15
45% 31 9 46 13 7 2 6 10 6

Siklh b 12 5 22 3 3 1 2 8 8
it 804 872 486 718 1,416 692 788 852 2,634

EfBIAEE (T V)

R IANGE 2003 2004 2005 2006 2007 2008 2009 2010 2011
0% 2.9 10.2 6.2 37 20.2 11.7 2.6 6.2 23.2
1% 25.2 27.3 4.1 375 227 9.8 41.9 30.9 97.0
25% 9.9 7.2 1.9 3.6 19.0 2.9 2.7 23.9 8.3
3% 7.8 1.6 3.8 2.7 2.0 1.9 11 1.6 1.8
455 3.6 1.0 5.6 15 0.8 0.3 0.7 1.1 0.6

Skl 1.6 0.6 3.2 0.3 0.3 0.2 0.2 0.9 0.9
it 51 48 25 49 65 27 49 65 132

RS 42.0% 44.1% 28.6% 37.4% 57.9% 27.2% 38.3% 19.4% 28.5%

FEEnBRIER . (F)

RN 2003 2004 2005 2006 2007 2008 2009 2010 2011
0% 0.18 0.72 0.18 0.19 1.04 0.26 0.12 0.03 0.19
1% 0.99 1.45 0.54 0.75 1.42 1.04 0.93 1.02 0.57
25% 0.67 057 0.31 0.62 1.35 0.50 0.59 1.44 0.69
3% 0.94 0.16 0.83 0.83 0.91 0.39 0.34 0.84 0.43
45% 0.92 0.33 2.45 1.24 1.01 0.32 0.30 0.79 1.54

SiklA b 0.92 0.33 2.45 1.24 1.01 0.32 0.30 0.79 1.54

Y 0.77 0.59 1.13 0.81 1.12 0.47 0.43 0.82 0.83

EBIEIRES (G R)

R ANGE 2003 2004 2005 2006 2007 2008 2009 2010 2011
07 1,134 895 1,919 1,241 1,420 2,422 1,304 7,693 5,269
1% 798 636 293 1,073 691 338 1,248 775 4,986
25% 317 199 100 114 340 111 80 329 187
3% 146 108 76 49 41 59 45 30 52
455 62 38 62 22 14 11 27 22 9

Skl E 24 23 30 5 5 5 8 17 12
it 2,481 1,900 2,479 2,505 2,511 2,946 2,712 8,866 10,515

EpERE (Fhy) B (T ) | FAEERIIE (RPS, JE/kg)

R ANGE 2003 2004 2005 2006 2007 2008 2009 2010 2011
0% 21 24 46 26 38 62 28 229 161
1% 49 43 12 87 37 19 84 59 273
2% 25 20 9 9 31 9 8 38 20
3% 16 13 8 6 4 7 5 3 6
4% 7 4 8 2 2 1 3 2 1

Sl bk 3 3 4 1 1 1 1 2 1
it 121 109 87 131 112 99 129 334 463

Bl 75 63 35 62 56 28 59 76 166
RPS 15.0 14.3 55.4 20.1 25.4 87.4 22.2 101.8 31.8

FREEE (g

AR\ 2003 2004 2005 2006 2007 2008 2009 2010 2011
07 19 27 24 21 27 26 21 30 31
15% 61 68 41 81 53 55 68 76 55
2% 78 102 88 83 92 82 93 116 109
3% 107 124 109 118 99 123 108 117 122
45% 117 111 122 113 111 123 115 109 108

5Ll 138 118 143 108 110 142 127 119 119
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fie# 2-1. ar— MEFTRE RO (o25%)

FElppliE R (FH)R)

GRIANGE 2012 2013 2014 2015 2016 2017 2018 2019 2020
0% 515 330 2,554 4,523 4,036 6,088 6,096 1,682 3,134
1% 612 813 567 2,783 1,897 1,378 2,236 3,448 2,736
2% 570 544 483 398 1,252 1,402 1,545 3,844 5,723
3% 25 240 297 211 345 1,078 892 988 1,499
45% 4 8 83 42 138 268 348 499 483

Siklh b 1 5 3 65 30 86 130 163 114
it 1,727 1,939 3,987 8,022 7,698 10,299 11,247 10,624 13,689

EfBIAEE (T V)

R IANGE 2012 2013 2014 2015 2016 2017 2018 2019 2020
07% 13.6 7.4 62.0 89.1 75.8 83.0 108.1 28.1 55.6
1% 34.2 446 30.8 111.8 81.1 70.2 91.9 137.6 1115
25% 50.2 48.9 47.0 34.9 99.1 129.0 112.8 220.7 287.3
3% 3.0 26.9 35.4 22.1 38.7 116.4 83.8 85.8 105.8
4% 0.6 1.0 10.5 5.0 16.9 35.0 38.0 50.7 47.8

Skl k 0.1 0.8 0.5 7.6 42 12.3 17.1 19.3 14.0
it 102 130 186 270 316 446 452 542 622

MRS 19.8% 21.2% 17.6% 20.8% 17.7% 19.2% 15.8% 17.6% 19.4%

FEimpl iR E (F)

AR\ 2012 2013 2014 2015 2016 2017 2018 2019 2020
0% 0.10 0.06 0.16 0.27 0.17 0.28 0.14 0.06 0.09
1% 0.30 0.29 0.16 0.34 0.21 0.10 0.20 0.14 0.17
25% 0.46 0.61 0.35 0.20 0.32 0.30 0.20 0.83 0.45
3% 0.66 0.45 1.17 0.32 0.33 0.66 0.41 0.23 1.37
4% 0.27 0.55 0.35 0.64 0.47 0.61 0.61 0.55 0.21

SiklA b 0.27 0.55 0.35 0.64 0.47 0.61 0.61 0.55 0.21

Y 0.34 0.42 0.42 0.40 0.33 0.43 0.36 0.39 0.42

EBIEIRES (G R)

R ANGE 2012 2013 2014 2015 2016 2017 2018 2019 2020
07 6,518 7,488 20,605 23,537 31,135 30,107 56,823 34,178 44,227
1% 2,910 3,947 4,749 11,721 12,074 17,566 15,197 33,099 21,533
25% 1,894 1,449 1,981 2,719 5,578 6,541 10,647 8,356 19,364
3% 63 803 526 932 1,497 2,714 3,237 5,872 2,454
4% 23 22 342 109 452 721 937 1,439 3,127

Skl E 3 13 14 168 98 231 348 470 738
it 11,410 13,722 28,215 39,186 50,835 57,880 87,189 83,414 91,443

EpERE (Fhy) B (T ) | FAEERIIE (RPS, JE/kg)

R ANGE 2012 2013 2014 2015 2016 2017 2018 2019 2020
0% 172 168 500 464 584 410 1,007 571 785
1% 162 217 258 471 516 895 624 1,321 877
2% 167 130 193 238 442 602 778 480 972
3% 7 90 63 98 168 293 304 510 173
4% 3 3 43 13 55 94 102 146 309

5Ll b 1 2 2 20 14 33 46 56 90
it 512 610 1,059 1,303 1,779 2,328 2,862 3,084 3,207

Bl 259 334 430 604 782 1,201 1,355 1,456 1,720
RPS 25.2 22.4 47.9 39.0 39.8 25.1 41.9 235 25.7

FREEE (g

AR\ 2012 2013 2014 2015 2016 2017 2018 2019 2020
07 26 22 24 20 19 14 18 17 18
15% 56 55 54 40 43 51 41 40 41
2% 88 90 97 88 79 92 73 57 50
3% 119 112 119 105 112 108 94 87 71
45% 128 128 127 118 122 130 109 102 99

5Ll 175 181 162 117 139 143 132 118 122
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MR 2-2. Fa—=U ZITHWEAEROME  * 2007 4O FH IR 0 A BF &I,
FAEWEHR D HEE SN D~ A T ¥ 0 kM B0 Al a + o R—TE 72moiz
o OHEER I G/ NMEE) LB XD, Ta—=r 7B LTz,
2005 2006 2007 2008 2009 2010 2011 2012
1,202.8 63.0 59.8 11,0181 14148 15258.2 7358.6 5714.6

© FkF R IR0 M

Bifr & (5 hR)

@ R AR 10935 3709 3854  921.2 7803 33739 4083
© AL PE I B

§ Y 314 7.2 321 12.9 24.1 375 520 1159
(K T - 1)

2013 2014 2015 2016 2017 2018 2019 2020
OF ik
6,600.8 11,8917 347641 15550.9 17,0916 54528.3 13870.3 23473.0
TR (ER)
@ FpA AR 13967 17574 20648 24800 18550 21781 6990.8 17,329.1

3 N Yt e gy £
© WIMLURMEEINRE 1059 3053 1461 2406 4516 13542 18038 6813
(X 1-1)

2021

BUF R (H 5 R)
@ ARFBATHES 116609
ORUIIPE 207 31 SN
(HEX T -1)

MR 2-3. FRRTPHETRICHWZ AT A=

PR Fmsy F2016-2020 EERE BRET A

(£ 1) (£ 2) (£ 3) (9) ¥ #HE
0 % 0.36 0.18 0.15 16.7 0.4 0
1 7% 0.37 0.18 0.16 44.9 0.4 0.2
2 % 0.49 0.24 0.42 81.4 0.4 1.0
3 7% 1.00 0.50 0.60 104.8 0.4 1.0
4 5% 1.00 0.50 0.49 120.5 0.4 1.0
5 I 1.00 0.50 0.49 138.1 0.4 1.0

A Ll: SFn2 (2020) AEEERFICHERESRE T MSY & SEBL3 2 K HEDHEE OFRICf A L 7= 5%
PR (bbb, Afioc (2019) FEEEJEFHG T O Feurrent DEIRE)

A2 A2 (2020) FEEMFIEASBI S CHEE X7z Fmsy (726, Aot (2019) 4R
FE IR EEAT T Feurrent |2 Fmsy/Feurrent 2407725 D) ,

EE3:  LERROEBREKRO T T, SROEJHEE THEE Sz 2016~2020 FFDO R D)
FERURETEL G225 FEZ%SPR #1% L CHIH L7, 20 F 1l 2021 40 &
DOIGEITHEA LT,
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HREM3 BRFMMOI-DICEESATVLREDOHRE

(1) TEdk, FHIAIGICRB T DiEY A, BgEE

BIFRARBRAFZCREREIC L 0 . FERICEB T kR, BIOKEBHOERE, (KE, Filn, K
REZOT — 2 EMTON TV D, WET — X HIRE —IRE, KE 4l 4l —
BAIREAMRNT 25 & & HIT, ARG X D iE R G FmpREREZHEE L T\ 5, £70,
B HEH T30 1T D ISR DL | EEASRERAY . A eI B 1T D &, A ER A2 FE
i S TWD, KZEOFER~FEERICB O T, TERKERSIIZEE v 2 —, RIKRK
PERBRYZIC L 0 . Ry E /8 CPUE, 155540 3 L ONRIEMRERL OFRAE DT, &R
BORE & 70 D R THER DR D DN TV D, REFEABERR L 13, 1Ay
T2 UNE & DN © 2 88>\ C HBNCERER I Z Rk, 2z KiEHMTH
LHEME12 ADS 4 HETIZOWTERILIZMETH S (NI 1998),

(2) HEHEfFARA

PEYRRIL 2 4R 9~ 5 72 D12 . BRI ZEHERAIC L 0 S BAL VoXy 7 2y b (£ 45
cm U7 BA 0.335mm) OFREHIC X 2 EREF AN T ST D, BAT BRI
FEREIT, MBI FEICERERE L, A 1 BIFRE OBEE CRAEICHE > THEEL T\ 5, K
X, EEIRDZ N 2~3 A BI D> © bR O B E IS I\ TR B 7 il A 4 FE i L C
WDIED, Z OO E OUEE « BIFRFRAEICR W CRERHREZ £l L T\ 5, B o fER
TIPSR L W £ &0 MEIX Z & OEFIRZHETE L TV 5, VXX 31T, VEX T
FWAELAE, T : ERe~REErEE, 1N : foptKESMR~HIm#E, IV : BEf & LTV 5,

(3) MAEFA - A DA
S OMEIBIZH T 2B RORNEHIET 5720, IRORMENEE I T\ D,

O BATHIHEATIA « KPEWFZE - ZOEHEREDS 1996 4ELLE: 5~6 H o B Tk o Jb ik
35~42 i HHR 143~165 FEEOUHEIZB W CH M ATE he—L (@0 25m, =2 v K
HE 10mm) & XD HEMEBRERAES M L, IMARERZEHIZ) (2001) ZZE L
TEROFETHH LTS,

MAERRH=2 [FEKE 1°C OEKEHIZIT 5 AR CPUE FuiE (B5/4E) ]
X [FRiE7KIER 1°C OEKIRA TR 2 A& SEHIG] X [FRiAKR 1°C O KIEH O
A S AR 6 D EAEENA .

@ AP AL ERAEE A (ALY o~ B A, b B R
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