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1995), FPEUNE CTH HMEKIBEDHER CRAELZIND 5 B, WERIEN A~ S R
DOWTITEN TR 2 2 Lok, 2 < 08E A0 8 B K~ 8+ 5
(Nakatani 1988, AH(E7> 2003, Hondaetal.2004), £7=. ZiL 5 O TR AL 28 2
U722 < OEIRIE, BT D & KIS JEDME A~ EIR R 3 25 A5 PEORSE T2 L i ONE
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ELTHAEET 2 2 & TIAENHEMZE L CWeZ ENERM I TV 5 (Shida et al.
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PBEZL 4T 40em, 7 5% T 50em (ST D, FMICOWTIEA L E 2o T, JE AR
DI IIFEIT 20 A B2 DN S ENTWD, 2238, X—U 7T DRl
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K HELH)T 2 (Hamatsuand Yabuki 2007), F 7=, EREIISGTH W KIS B DI B T 5
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5 2014 FiEIE TAC Bl 7 E b @& 143 T~175 T b OHiPH TLE L THER L T\,
L2 L, 2015 LI OB & 72 0 L 2017 4R3I 93 T by 2018 4EJAH1ICIE
76 T ETHA LTz, MERIZE O DB O HERIT, 2004 FifEH25 2013 Fifl £
T, BELDITECHEE LY & EUVMEMB DTS, 2014 AR DL 338 51 oD g B ik
LI & LA > T D, B UEKIEECiE, AARL v o7 L oA RER B LS &
JRIC X DEN TN TE R, PR 27T EOHREREEERICLVRKETORT N X T
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ZNHEAMCEBE LD TH D, & OEREEEMIT, & A I 2 @R 2 A0S
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T2, 2006 A5 2012 A F TIE 12~ 13% O CZE L TRUZVWME TH -
7= (X 4-10, £ 4-1), TD%k, EIRENEITER U7z 2013 41175 13 2 Ffg THN L
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723BA O SPRICKTT 5., NS - 723460 SPR DEIG (%SPR) DOHER % 7~r¥, %SPR 1%
HEE MRV ERERELE 72D, 1981 FiEHILIEE, %SPR I Z < V2 LR 6
BERIENMEIZ 8 25, 2011 AL, 30%LL ECTHERE 35 X 21272 0 | 2018 4Rl 1T 43%
Elpotz, BUROWEIT L U CGEA 5 4E[ (2014~2018 4981) O F EH 5%SPR %
BT 5L 36%E 2ol

BUROJREEIZHT D YPR & %SPR ORRA K 4-12 1277, 2D & &, FOBREL L
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FHLT 2 F (Fmsy) OHEEIZH W2 ME BEIE2> 2019) % iz, 2235, #7895 Fmsy 1£%SPR
IZHUE T2 & 19%IC/HYS 9%, Fmsy OBPREEIT AL 30 (2018) -5 O EPFHM CHEE S
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LA B D 10 sl EICIER LT D72, 8k, 9k, 10 sl BRI X, LRI
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AT 27— &1, Fak 30 (2018) A O EWFEMIZE S < Mg - AR L L, fad{b
BT R ZREEZH TV S, IMAZEOERZD B CAHBIEEE LT\, A PERTR
KDOKRT A =2 5 FRITTT,

FHAERIFRA wEfkiE | A CAHE a b S.D.

Wy lr— AT 4 v W 5 A N3 b3 12.455 150,944 0.532

Z 2T, ali HS OFrivs E TOFHAEMBOMBE X, bIXHS Ofriui s o8& ()
Th D,

(6) BIEDBREE FIZB T MSY & FEH19 5 k%

BIE (1981 FIRMILIRE) OBREE FICR W TheRFrAER (MSY) 2 EBLT o8 AR
(SBmsy), $ XU MSY % EH T 2EFE (Fmsy) & LT, bikod MEsEyEEesic i+
HIFTEREEESH ) B W ORI HEER BEE 2019) % FRICRT,

HH ([} e

SBmsy 220 T b | EeREFrfiAEpER (MSY) A2 BT 28 AR




(0 m%, 1 m%, 2 W%, 3 %, 4 7%, 5 7%, 6 ik, 7 %, 8 ik, 9 ik, 10 kL |)
Fmsy = (0.02,0.02,0.08, 0.14, 0.37, 0.61, 0.68, 0.68, 0.68, 0.68, 0.68)
%SPR (Fmsy) 19% | Fmsy 153 % %SPR
MSY 176 T k> | B KFHeeAPE R MSY

(7) EPROIKHE - Bhia)ds L ONESEE D KHE

MSY % FEH T 588 (SBmsy) CifEOMS (Fmsy b L <% Umsy) ZFEUEC L7-fh
F7ay b ((#EFy— 1) 2 4-14 BLOFHRER 7 10R7, &L (F) Ok (F/Fmsy)
%, BFDF OFRED T T Fmsy O % 52 5 F Z%SPR #iHE L TRDOEE , BF
DFEEDLTHD, AREEZEIT D F L, 2001 FEJRBILIE, 2004 I LISME Fmsy %
TlaEl> TV, 2018 FJfHD F X Fmsy D 036 5 TH D, £z, AR, 2009 4L
F1% SBmsy % E[Rl> T v 2018 OB EIL SBmsy @ 1.23 (5 ThH D, HAEDH)
ME, U 5 AR (2014~2018 4Fifall]) DOHEE BV LIS %,

HH fiEd 5
i KRR B A EBLT 2 BlAEITT 5 2018 K
SB2018/SBmsy | o3| PAFTELIE R AT - R
D FaEDH
R FHoE AR PE e 2 BT D IR Tk 2018 AR
F2018/Fmsy 036 ., .
O I HEITE O Hex

*2018 AR DRI D T C Fmsy O[T % 52 5 F Z%SPR #54 L THH LR 7z

B KU MSY % FEZHL3 5 k#E% L[R5
T E D K HE MSY % FEH 3 5 KHELE Fal5
BABEOH)N W

5. BRFHMEDNE LD

AREEOEPREIT, 1981 FHRWILIFFERE S HEDHIAL Z LR <HEB L TR0, 2018 44l
DOFFEIL MSY % FEHRT 2 KMEL B0l D, AREE CIX e BE R A & T8 O @ OEREE
NFEAE LT BICEIRENEINT DHEEICH D720, 5l & & #8725 B OERTEN %
A UAS 28 E 72 K YEICHERF U, FREM 2RI A2 X5 2 E BB TH D, AREE~OMIETIX
MSY ZFEBT 5 KHEZ TE->TH Y, EFREEIC R LRI 228 E 2 5 2 TO DRI T
720N, LU, BLEBECIIIA 10 RN B RBEDSBAE LT Z L 2R TR S o T
BHT, 2008 FRRELREIE 2009 Ffk A BR & FLBGHURWINAE S BN TR D | s - Hifas
EBITEADEINICH D, 5% b 2 ORWAET T, BlAEORADEm AR 2 &R
s,

6. Znit
TAC DS OEETE E LT, ALl CIERBARGED 7= D ERE BRI E 25D < KR
(B (A&E 30cm £72132E 34cm) DNEMIINTWD, ZOHETIX., HIBRIAER R O fE A
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PIEIEY D 20% 2B 5562, BEBEIREDHELZHLLZ L LRoTWVD, ZOk
O, ALHEE TIE 0~2 I OB BIIIEF 1D, o XD ez B AR OIRGE
(T, EINBADOHRICOIRD DD EEAOND D, GIEHESEMT DI ENEE L, K
REFOEPR R, FEAEREE 2 3 T BB O m WA EE 2N A L7212 ITHIN3 2 m 23 7 5
No, 5% b BEOENEREORAENLIAD D L O I2, BMELHERFT 2 Z LAHEETDH
Do
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MAR# (EE)

Bag Bhy)

X 4-13. BlfaBEEMAEOBME (HAERR)
AT 31 4 4 AICBIfg S MEBEIREESICE 2 e a) (BRI
2> 2019) T S - FAERRRL * DI RITREM,
A Bl O G PRGN T 72\ HEE S 7z 2015 Akt L @ TRT,

FHABEODLE (SB/SBmsy)

4-14. EKRFpiEFER (MSY) BT 285 (SBmsy) BLOMSY ZFHHLT 5 fE
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21



# 3-1.

A b U Z T RVERREOWRSG g R (RS . F o)

- AT E R

WHEE! P I RRCE HHEE M hERCE sEENA
1975 29,157 57,186

1976 40,065 44,458

1977 42,829 73,709

1978 31,79 47,458

1979 25,400 48,616

1980 37,769 60,093

1981 67,423 53327 14,09 63,803 8311 60,492

1982 54378 41,886 12,492 42,075 7955 34,120

1983 49258 38304 10,954 58,815 8205 50,610

1984 42,763 27482 15281 97,802 9,582 88,220

1985 39,477 29388 10,089 112,697 13233 99,464

1986 37,052 24,099 12,953 96,051 11,831 84220

1987 47845 36,053 11,792 125863 14215 97,395 14,253
1988 51,047 41971 9,076 98,087 7,803 77,649 12,634
1989 43,007 35475 7,532 99,528 9,987 81,837 7,704
1990 41375 35913 5462 63,088 11,204 49,041 2,842
1991 32,788 28361 4427 68,169 14,745 53424

1992 21,403 19447 1,956 100,428 18,559 81,869

1993 15734 14347 1387 76,792 14312 62,480

1994 7,689 6,939 750 69,814 23,115 46,699

1995 12222 11,526 696 79,766 24,725 55,041

1996 15734 14914 820 60219 13473 46,746

1997 9,078 8,662 416 65201 13339 51,861

1998 14911 14,303 607 98,684 17417 81267

1999 8293 7,591 702 153,609 29,195 124,414

2000 8901 8280 621 111,787 21,799 89,988

2001 9,403 9,048 355 72,872 19947 52,925

2002 10,175 9,179 996 36,006 15405 20,601

2003 10813 8736 2,077 64,749 19,866 44,883

2004 25432 23844 1,588 90,095 20261 69,833

2005 15,839 14045 1,793 80,401 19,885 60,516

2006 16817 14,567 2250 69,043 19,846 49,197

2007 11,716 10,791 925 81,395 27,072 54323

2008 17,440 14,738 2,702 73,552 21,741 51,812

2000 15,847 14070 1,777 85251 19305 65,945

2010 12,998 12,175 822 96,103 19,086 77,017

2011 16,781 16,304 477 79,577 19,846 59,731

2012 17,687 17215 472 70,114 20,109 50,004

2013 16400 15293 1,108 72,467 20244 52223

2014 19,752 18220 1,532 63,929 21,541 42,388

2015 11428 10,778 650 49,908 16,024 33,885

2016 9,697 9303 394 40308 14,756 25,552

2017* 6,134 5,681 453 40,615 9234 31,381

2018* 4128 3754 374 35,149 10,548 24,601

RHFEIT4A ~ B3 A

HACK RO IR
CREELAPE OIR FHAZE « T~ D BT D b

D RBIRA~ AR ORRET~BE LET) | 20014F3f 30 LA I3 AF 4R T

*2017, 20184t AEfE
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£ 3-1. A7 MU ZTREERBEOMRIRER (GRIIFEES : b)) ()

e IR AET7 Y B IR

MG P IRRIRSE EEEA T AR @ERn At
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 79,553 294,765 294,765
1982 64,197 60,012 4,185 85,856 246,506 246,506
1983 91,975 83,470 8,505 79,868 279,916 279,916
1984 73,093 67,031 6,062 69,696 283,354 283,354
1985 88,621 79,431 9,190 39,124 279,919 279,919
1986 60,113 53,349 6,764 18,517 211,733 211,733
1987 78,658 58,540 4,700 15418 14,106 236,801 15418 252,219
1988 90,147 64,198 3400 22,549 17,089 221,187 22,549 243,736
1989 66,955 55,804 2,369 8,692 3,647 196,741 8,692 205,433
1990 79,786 61,399 3,011 15376 1,011 167,041 15376 182,417
1991 79,748 61,724 2,621 15403 1,603 166,906 15403 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 2937 57,015 2,433 151,026 57,015 208,041
1995 109,375 44,689 7841 56,845 2,350 146,869 56,845 203,714
1996 71,292 31,803 4,080 35,409 1,037 112,874 35409 148283
1997 136,633 86,156 3,711 46,766 1,007 165,153 46,766 211,919
1998 151,551 71,301 5725 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 1,041 209,568 209,568
2001 47,346 42,487 4,859 805 130,426 130,426
2002 61,130 59,606 1,524 1,757 109,069 109,069
2003 69,406 67,457 1,949 2,146 147,114 147,114
2004 64,149 58,487 5,662 1,759 181,435 181,435
2005 60,145 53,442 6,703 1,883 158,268 158,268
2006 54,954 50,467 4,487 2,432 143,246 143,246
2007 58,009 53,384 4,625 2,430 153,549 153,549
2008 61,852 57,297 4,554 2,409 155,254 155,254
2009 69,574 63,756 5,818 1,828 172,499 172,499
2010 64,889 60,283 4,606 1,485 175,474 175,474
2011 74,303 70,549 3,754 1,579 172,239 172,239
2012 67,127 61,911 5,216 1,244 156,172 156,172
2013 65,437 60,959 4,478 1,519 155,823 155,823
2014 70,256 65,424 4,832 400 154,337 154,337
2015 58,667 55,812 2,855 120,003 120,003
2016 49,742 46,601 3,141 99,748 99,748

2017* 46,168 42,563 3,606 92,917 92,917

2018* 36,869 34,965 1,904 76,146 76,146

HAEIT4 A ~B4E3 A
EROBFRE - 20 BETRI~RE T, 201 V4 DR OARE 3% 0 K LIS O IR & /NEE % BR <
#2017, 20184F a0 138 = il
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£ 32, AGEERILOMIEORER, g5 ))&
A7 b U E T AR
BREEL E R AR E
W i EbL MFEDL Ay s—to—

TR b TR fiE i FEEq
T h T-#8 T h T-#8 Fh T-#

1980 13.3 9.9 577 21.0 96.2 17.8
1981 79 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 92 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 5.8 219 17.8 50.6 93
1987 13.2 6.3 20.6 16.4 50.4 9.1
1988 7.5 7.4 17.9 16.8 61.7 8.8
1989 94 6.8 95 13.4 48.9 9.6
1990 10.0 6.8 9.9 13.1 514 8.5
1991 13.3 6.4 19.8 13.1 42.5 6.1
1992 16.7 7.1 11.2 10.9 22.5 5.5
1993 13.3 6.6 17.0 11.0 38.9 6.4
1994 219 7.3 222 10.6 47.4 6.6
1995 242 5.8 15.3 9.8 30.3 6.5
1996 13.0 53 8.1 10.7 244 6.0
1997 13.1 4.8 219 12.6 65.0 5.7
1998 16.5 4.4 277 12.2 43.6 44
1999 28.3 42 28.4 11.2 49.8 4.0
2000 21.6 3.5 394 11.1 425 44
2001 19.8 42 232 10.8 20.0 4.8
2002 15.2 3.9 26.3 10.1 35.0 44
2003 19.7 3.9 254 8.7 44.0 4.6
2004 19.9 3.7 21.3 8.2 38.7 4.6
2005 19.8 42 24.1 84 31.0 4.7
2006 19.7 4.5 234 8.8 29.3 5.2
2007 26.7 4.8 21.6 8.8 34.0 4.6
2008 21.7 4.0 26.4 7.7 32.9 4.1
2009 19.0 3.9 31.0 84 34.3 3.7
2010 19.0 3.9 31.2 8.9 30.3 39
2011 19.8 4.0 37.9 9.1 34.1 35
2012 20.1 3.9 38.0 85 24.8 3.0
2013 20.2 3.6 443 84 18.1 2.5
2014 21.5 3.5 454 9.1 20.3 2.5
2015 15.8 2.6 44.0 8.1 11.8 1.6
2016 14.7 2.4 36.7 8.9 9.9 1.1
2017 9.2 24 33.0 8.5 9.5 1.2
2018* 10.5 2.5 26.7 9.5 8.3 1.3

TIFIT4H ~B43H,
A Ny ZTHRBRE A b U X T RN S TR,
*201 847 IR LT EfH
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#3-2. AviERIL O E O g B, S ))&, CPUE (i)
I1HDREERICED DA N X T EEDOEIAD350% L, Eo#3E
9N EE
EEED MNFEDL NEZ L T H—bha—)L

g E ME% CPUE g sE % CPUE s Mgt CPUE

T hy T b/ Fh> T h/iE T h> T /i@

1996 124 3.8 33 6.7 3.9 1.7 22.5 3.9 5.8
1997 124 34 3.6 19.5 5.5 3.6 64.4 4.6 13.9
1998 16.4 34 4.8 25.8 6.9 3.7 41.7 35 11.8
1999 28.2 3.5 8.0 26.8 5.2 5.1 48.8 34 14.3
2000 214 29 7.4 38.0 8.3 4.6 41.6 39 10.6
2001 19.5 3.0 6.5 21.3 7.3 2.9 194 3.6 53
2002 15.0 2.3 6.5 234 54 44 34.6 3.9 8.9
2003 19.3 2.8 6.8 22.7 4.8 477 437 4.1 10.8
2004 19.7 2.7 74 18.9 44 43 38.7 43 9.0
2005 19.3 2.8 6.9 22.0 53 4.1 31.0 45 6.9
2006 19.6 35 5.7 20.2 54 3.8 29.2 438 6.1
2007 26.4 3.5 7.5 18.2 5.7 3.2 339 43 7.8
2008 194 2.6 7.4 233 4.7 49 32.8 39 8.3
2009 16.6 2.2 74 28.6 6.0 4.7 34.2 3.5 9.8
2010 16.9 2.2 7.6 26.2 6.1 43 30.3 3.7 8.2
2011 17.6 2.4 7.3 31.5 5.7 5.5 34.1 33 10.4
2012 19.8 2.9 6.9 31.9 5.7 5.6 24.7 2.6 9.5
2013 20.1 2.6 7.7 41.3 7.1 5.8 18.0 2.3 7.8
2014 214 2.7 7.9 43.9 7.1 6.2 20.3 24 8.3
2015 15.2 2.0 7.7 42.5 7.1 6.0 11.8 1.5 7.6
2016 14.5 1.7 8.5 342 6.6 5.2 9.9 1.1 9.0
2017 9.0 1.8 49 31.5 7.0 4.5 9.5 1.2 8.1
2018* 10.3 1.7 6.0 24.8 6.7 3.7 8.3 1.3 6.2

TRIIEITA ] ~ B3,

T = AT 19964 LI IOV THERT LT,

*201 84 1 LB E A,
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#*4-1. BIRFENTHRE 5

e R o T g ommaRm MRS yqp PRSI
(Th) (Th) (Fho) (Fh) (=9 (%) (/g
1981 295 1,291 915 187 45.8 23 7 24.4
1982 247 1,345 983 151 28.6 18 10 19.0
1983 280 1,369 1,134 220 20.4 20 11 9.3
1984 283 1,307 1,106 246 18.9 22 12 7.7
1985 280 1,212 1,026 250 16.9 23 10 6.7
1986 212 1,093 916 266 23.7 19 13 8.9
1987 266 1,058 857 278 24.8 25 9 8.9
1988 256 975 761 231 27.1 26 8 11.7
1989 213 1,006 776 178 26.9 21 10 15.1
1990 185 976 784 158 18.8 19 12 11.9
1991 182 956 761 157 30.5 19 12 19.4
1992 178 967 732 200 15.9 18 16 8.0
1993 183 1,050 829 220 18.1 17 16 8.2
1994 208 990 793 210 31.3 21 15 14.9
1995 204 1,132 768 234 53.0 18 16 22.6
1996 148 1,183 844 219 9.3 13 25 4.2
1997 212 1,245 1,164 232 9.1 17 25 3.9
1998 265 1,159 1,037 256 11.8 23 14 4.6
1999 255 1,038 869 307 13.3 25 17 43
2000 210 946 709 322 28.5 22 16 8.8
2001 130 1,176 654 220 16.6 11 21 7.6
2002 109 1,124 899 177 10.8 10 29 6.1
2003 147 956 841 183 18.4 15 20 10.1
2004 181 909 756 227 12.4 20 18 5.5
2005 158 1,135 777 251 53.2 14 20 21.2
2006 143 1,229 656 230 17.2 12 21 7.5
2007 154 1,329 1,094 212 30.8 12 20 14.6
2008 155 1,336 1,080 202 18.0 12 20 8.9
2009 172 1,400 1,200 276 25.0 12 27 9.1
2010 175 1,366 1,215 473 4.7 13 29 1.0
2011 172 1,377 1,299 483 7.8 13 30 1.6
2012 156 1,242 1,114 554 12.2 13 32 2.2
2013 156 1,007 900 533 8.7 15 37 1.6
2014 154 880 774 517 16.0 18 31 3.1
2015 120 811 684 364 5.2 15 35 1.4
2016 100 773 682 296 10.0 13 36 34
2017 93 753 647 281 10.0 12 37 3.5
2018 76 775 649 271 10.0 10 43 3.7

MIFITAH ~ B3,
2016~20184E ]l DO M A BB MENE, E7z. 2016~20184E M 0 i, JBIEEIS, %SPR B IO
FHEPERDRIT A HIEM OB T D,
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HMEREM 1 FBRFTEORN

MR - AR e R Fn - IR E R

G BIEFHEICHOWTIT, MEER3, 4251
akR— MEST (BRI 72 5151340 R E R 2 2 )
AR AR EUI3m L £ 0.25, 214 0.3, 1% 0.35, 0ii% 0.4 & {RE
2016~20184EHLEE DA RIT2011~201 SAEREED LI A& & R E

FERTI] - TR G R RS ‘ o
; st 2018 4t <2
BT - A R R 018 /1 & TRt

l 201941~ DRI EFHH

2019478 O FTBLIN A & DR E
2019l D1 UL E o Ry lr— e 27 ¢ v 7 REAFERSR (1981
RS TR R ‘ ~201445- 1 IO NN & - Bl Iz HS<)

E2019 1 OBl fam B EH

2020 FEJEHI~DOFTEFTE

2019 FE i o B I IXBUR OREE (F2014-2018) A RE

(86 T ~)
I
H I
20204 I LA D 1% LA o 202047 LARE O UM & O AR E
il - EEERE IR R & Ry r— A7 4 v 7 RIFAPERR (1981~
AR 20144 B O R: - Bl RIS ) L

RTINS 282 OB EN DR

TS PR I 35 < R

2020 £ e TV R L BILL V(| A U
LU~ FERAGHE B T K 0 e
A5
v
[ JJ 202051 D ABC
' 201942 OO g L T I 2 & Y
H 01 7 ke T AR C R S 2 TR I B

X OURBRRENIE, BIRE LT $HI B 2 MR ISR 2 B B E-CIRE A BB RIS (R)

Difsimz B E 2 TER SN D  (http://www.jfa.maff.go.jp/j/press/sigen/190612.html) ,
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HREH?2 BREHERE

(1) IMAZEDRE

TR, ASREED 0~2 iU E D TR TIE RN T2, & ORISR O B
WIS C72b D IR LW ATEEERE VY, £ D7), adm— MEFT T, 72 0~2 /A0
W REL DR L WELT 3 FROFERBEOIMAEBEOHEERE LIV ESZ 2 6d, L
oo T, ITFED 0~2 S Z AT 2 2016~2018 FEEEEDO N AR OV TIL, PEERE
FEAMG & [FARICIREE A < 2 & & L,

2016 EMERER L O 2018 FEMREEIC DWW T, 247 F U & T 58 ko — )L A0l O
27 MU X ZERE e — VIEORERN G BURTITEB TRV ATRRIED ®V, —J7, 2017
R OWTIX, A7 b X T HE N — LA T 1 mAOBFRE (2018 FifE) B
FOV2 mBFRE (2019 FFRE) BAVTNbEEZNEN I FERNELNLTWD, 727210
:nif%§?~&?iﬁfb%éf@ﬁ@i%ﬁ@%i%ﬁ%f%f%Ef(Wk@
2015 T (2725 T b HEAEARRECd 5 & gl S A7z 2007 AR EE) . BLERFE CHld
EAERT T _gowfmnﬁﬂﬁ_ﬁﬁﬁﬁﬁ_ﬁéﬁéﬁﬁﬁggm%éﬂﬁwmxﬁ
FEThs (HEEE3),

PLEXY ., REEOFMTIZ, 25D 2016~2018 FEFLFED EEE 2OV T, WEERE A
ERBRDIREZ B EFEH WD Z & & L, I 5 FfkBE (2011~2015 E#LHE) OFEMA
& (10087 LIRELL,

(2) =h— hEHE

AR RI - R R K ORI ERE 2 | AR 351 2 IIEY) O kLR SO g
AR Uz (2R 4) , SEM OIRIED FEFAEIZBE U CIEEE LW 203,
AARDMIEM LGN ER D Z LD, H$@@f%@%nkﬂukbko§ﬁ%%ﬁ%%
72 ERREET DB O D HERBUAEICOWTIE, T —# BFEET D 1989 AL IZB
Lfﬁ;$%®ﬁ%%wtﬁ;7—&ﬁffLﬁVﬂ%8$@%um_%LTi\w@~w%
RO Z AV (R 2-1), Sl NEE RSl 77 27— LT
F L iz, T AT N—T LI DERIT, 1997 FELIATNE 8 s Ll | 1998 4F1% 9 sl k.|
1999 FLAREIE 10 kbl & L7z,

FEfpIEIR RS, EIREE, BERKIL. ChODOFRICESE, ak— Mz L 0 H#
E LT, aA— MITTIE, A7 b X TOAERIZHESE 4 Azl L, 0%~10+5x%
DFERBNEAEZ KD T2, FhmplEIEE (N) OFFEIZIE Pope (1972) OXEHWv, 77
AT N—T DEPRBENZ DV TITFAR (1999) D H51EE Fv Tz, 3 kbl B BIRFE TR (M)
X, JEREIRIC IS T D PE D CPUE & iffEss ) &% 32, Widrig (1954) DO FIEIZ L 0 HEE
L7e (i 2-2), —J7. 3RO ML, —ICERHEO M B EREOZN LY HEn
:&%%Ebf%ibtoé%%ﬁ_;of%mﬁégﬁ%@\ﬁ%ﬁﬁ%&é4ﬂ1H
BT 20HERETH LN, 4 HIZEIK TEZ Th D, 207D, b HEHFEONHE
FEOWN., AL TWA L O%FORBEDFERIEZ EAN L Bags L, 20,
2018 AR OB & 1E, 2017 FIABIRICEINZIT o 7o BAE TH V| 2018 AL 4 FE/~
HLZBRBEDZ L THD, Lo T, BAROHREICIT, MEE 2-3 1R LIZERAES (K
2-3 DFAEIG % 1 siminlc T 6 LEHIE) 2V, FiEFEoERE LS. 2 ORE
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HEOMIC LV BAELRET L,

Fa—=2 7120, ALERERILO R OFRHIEREL CPUE (3~7 5% : /& 2-4) &l
LA DWFE D 1T B AL D E P EFEEE S L OEE A 560 515 5 1 A5 HE(L CPUE (i )& % 2-
5) ZHWiz, MK CPUE 2 &FHn ol R o &2 A & . il Lo &R BT iE & AEvE
{t. CPUE 23 ifafiith e o glfa it & 6 9 X 5 ICRTEDERRI D F 2 4RRINI RO -, EFE
HeE D BRI 2SRRI TO L BY Th 5,

BAEOERBIEIRIL Ny 1, FEOFEMBIEERE L ORI CHREND (1) K
XOEHE L,

Ma
Na.y = Nag+1,y+1 exp(Ma) + Ca,y exP(T) (1)

ZZ T, Nyl y BT 5 a O EPEEL Cay 13 y F a kORI M. 1T amkf
DBEBRFETCARETH D, 7235, BRIBOD Foy 1Ty RO a 5D F, ma 3 a ikl D pAE
B Way Xy FlaH a mICB T A HRETH D,

1997~1999 FZNTTT T AT N—T LT HFMEILRE L TWH7H, 1996 FLLFTD 7
s L8+ OEIREITZNZIR). B)FL 1999 FELIFED 9 s LN 10+ OB EEL
FEREN@). G)RUTE Y RDT=, 1997 4, 1998 LED T T A7 NL—TF 1%, ZNEHBED
TIATN—TPNIER SIS0, (DNEFTCIZR 5,

Cy

N7, = C7yTS+N8+ y+1exp(M7) + (7, exp(—) (2)
Ngyy = Cmfi—J{C’:WNBtyH exp(Mgy) + Cgyy exl’(% (3)
Noy = 5 Nigyys1 exp(Ms) + Coy exp () (4)
Niosy = e Nios a1 €xP(Mio:) + Crowy Xp(*2) (s)

BT OB VREN D I Y OB IREEL Nay IXRITH OFMR R ELREL Foy B IO
FEHnpAERE Coy ZHWT (6) KL VKD,

Carerp(5e)

Na,Y - (1_eXP(_Fa,yY))

(6)
IR OB, 7T AT INV—TFDF L EEFED F LU (7) Rick vk,

Ca Ya
&y=—m<1—;ﬁfiﬁ) (7)

Nay

FIATN—TDFIL, TTATN—TL0 1% FOERDOFE &5 L& LT,
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RITAEIZBIT 5 3~9 MDD F %, U v VPA (Okamuraetal. 2017) DO FiEIZHESEHEE
L7, 72385, 03%~2 % FAHIXEL 3 FROMARITKEMZ 52 TWDH 2 &b ak—
REHRORTEEIC L0 G o FER R (%) & FmiagERE» bR Lz,
7210 A LD FAEIZ 9D FAEERIC L E LTz, U v ¥ VPAILF DRE SIS LT
FTAT 4 BT LT HEORLENEZFRSE L FETH D, Fa—=0 THEEHE~D
WAEZRTLE L (AOXMBALE-InL & LTER) & FO _FE~DODXFTLVT 4 ZEHRD
JLEMBESEE ) RTERL., Inah/MET X 9ICF 2 HEE LT, TORE, R
U ha AT T 4 TNRAT ADEN IO FEE. TRUSNOFER 4 E~9 %) O F s
TRFNT f OEAZEZDFEEHW ., TRZENOEAL (0= 1<1) LUy (0=1
=D T, IS OMEE 0.01 2 A TESE=5HE1C (9) ~ (11) IR L= Bl &, %SPR,
BLOEFEBMFME GH~9m%) DL haRAXTT ¢ TNAT R o OMEKHED T A3 e 1 /)N

S B fEE LT,

2 2
—(1-=M)InL+2 [(1 -n) 23:4 Foy+ UFS,Y] (8)
1 ssB'Rt _ssp!,_.
Pssp’ = ;Z{;l_ ;;;{,_i = ®)
1 %SPR'SL ~9%SPR)_,
Poispr! = 5 Eis1 ™ groprr o
1 Fo' S —Fql,_,
g = L0, "
(12)

SSBy = Ya2h Noy X mg X wgy,

CZT PV FuARY T 4 THREICBW T — 4 2B AEKTHY | ITHEOHHE LT
SHEEZHVIZ, RULIFTOV MR AT T 4 THEOETH D Z L 2R, o 13T —
B R VST L LTZBA ORI (Y- 4E) (231 HHEEM & OA%HME (Mohn 1999) Dy
ETHD, F/MESELAOMEBLE-InL [ZLLFD (13) X TEFK L7 (Hashimoto et al.,
2018), EIEAE & EIREE D D WIFH AR E OMICITNE ZEGBARE LT,

Inlg—(bgInDg +Ing, 2 1
—InL = 3,2, [[ v 202 - I _ In (\/ﬁaa)]

[[ln]y—(b’ln_<>‘y+lnq’)]2 _ ln( 1 )]

20'2 2na’

+2y

[[any—(b”lnsy+lnq”)]2_ln( 1 )] (13)

20’”2 27'[0'”

+2y

I T, Ly i3y FIAHID a 5% D CPUE, Day i y FIRHI OB IICIKIT 5 a sOEHZ
Iy 3 LI L B SRR, Ky (300 LI X 242 %E(L CPUE, Sy i3 BifaE
HD, Day & SyITENZE (14) BEO (15) Kz L v Rkdiz, EPBAROFHEICIIM
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H 2-6 1T LTI P plhEl S (11 2-3 OREAEIS) 2RV,
Dgy = Ngyexp (— —MaJ;Fa'y) (14)

Sy = 211124(-) Dgy % m'y X Wa,y (15)

ZIZT, M T akil BT A1 R EEI S TH D, b BN quid a3 2455, b,
b, q’. QIEFENENOFIEMEIZINT 28 THY . LTORIZL VRO, 6. 6°, 67
WHEENRT A —% (X—IF)LF LEIRHEE) TH D,

da = exp (325 10(lgy) =225, In (D)) (16)

Zy(ln(la_y)—%zy In (Ia_y))(ln(Da,y)—%Zy In (Da,y)) (17)

a= Zy(ln(Da_y)—%Zy In (Da_y))2
¢ =exp (33, In(],) - = Z,In (5,)) (18)
b Sy(In(Jy)-2 2y In Uy) ) (In(Sy) -2 5y In (5,)) (19)
Zy(]n(sy)‘%zyln (Sy))

q" = exp (%Zy In(k,) — %Zy In (Sy)) (20)
bt Zy(In(Ky)-= 5y In (Ky))(In(Sy) -~ Ty In (5,)) (21)

y(In(sy)-= %y In (sy))2

T n3EF2a—= U THRIEMEOT — X DFERTH D, bay qan bL b7L q'L q7. Can O,
o DHEERER IOV TR 2-7 IR T, T o2 —=2 ZHEEME O HIFIL, WK O F E s
HE{t CPUE (22U Tli 1999 A LARE . il LI E o B EFEiEiE & 22 %E(k CPUE 131
22003 FEIHALIE, 2010 FEIEHILIE CH D,

2015~2017 RO MAREIZOW TR EMZ Y TUEH /2, Znb 0 1 kbl Rk
T D ERBIERERIL, ah— MEFTORTELEZ AW (22) Rk v EH Lz,

Na+1,y+1 = (Na,y exp (_ %) - Ca,y) exp (_ %) (22)
Fa—= T ROk — MENTIZ X5 BRI R ORI e &R 4 IR LT,
B, HEESNT-A1T099, 113093 ThHhotr, ZNEHDOXNF LT 4 DEIOERLB IV
U kB AR T 0 TIRATOFEIIM R E R 6 IR LT,

A PERIGRA DM & i RErpe A PE R (MSY) Z B 2 K HEDHEE DOFEMIZ OV T,
VR 31 4 4 IR &7 T BRI (B - D AT ERE B 5k | O BUS 3 (52132 2019)
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EHRENTZ, T2T, MSY ZEBLT HKMEOHEEICIT, W LA ERRE . Ak
30 A EEFR AN E R AR O 1S G IRFEAN C ORER PRI AW AR EDMEH Sz, T
bbb, FAERRIL, EIRREM CHEE S 7z 1981~2014 4EFEEEO AR X OB AR
DRy r— A7 4w 7B L BRFETHRE, BERE, Finhl EARER L OvaE ok
RERY I 2 b—va v OFRMMFICHV BN, Fio, BIRKIE, SFEHOBERE (F
i) @ 2013~2017 4FiEHIOFEIE (F720 5 Pk 30 42 EJRFEAG C O Feurrent) (233 <
HLoL L, fEYOFEIREIZIE 2013~2017 I E T 2 FRMEA AV Sz (e
2-8), LA RO LU LIEBAERRO T Tiibh/zy I a2 b— 3 BT,
MR RBIZ d5 1T D i B 2 B KA 3 2 IRE LR MDY Fmsy, D & & OFLF RS SBmsy, PRk
RE Tl AL STz i B O S D e KFpfe B & (MSY) & L THEE &7z,

MIVE 1. AL & M EE Ol BIRE (L CPUE

MIEDOF MBI CPUE 1X, I FTOFIRIZ IV EH L,

1) EEZIFECIR (PERZENEX 31~35) EHIRECAPE (R 30, 36, 37). #EEELIFE %
- Fe (6] 28, 29) &dB)I - Bl - FL - B ([ 24~27) (&2 nmEiL,
ZIH O 4 WO MPIEIEEY) )G U TR E T v VDG HAVTVN D AR -
AzREZE (v Z—btr— - NFEDL) IZHET 5,

2) HH ST - H - IEICOW T, M D L IS ERE AR S EN D A N X T D
T 50%LL Lo R OEER R AT 5,

3) A Ak MEEROFERIE T — 2 A, RIS - EE - EO R h U 2 THVO
MY AR A S LT D & R L, FlBIOfE R - BT — X 2R 5,

4 A7 FUXTHWOREFERTH-TH, FRMICLVEexYy v FRELLGE1H
Lz, TR BeEE T L (Loetal. 1992) ZAEHEALICH T, ZIUEH 1 BEpS
LT, . Paxy v FF—FDEIGICHOWT IHSN 2 Wi — i bEET L (GLM)
ICEVHEE L, WRICE 2 Bt L L CIEE R X ¥ v F 7 — X ITRHER SR 2 E LT
GLM ZiEH L, BEICHEE Xy v F T =X OEIA LIEE X v v TN OINEE
¥ (CPUE) Z#MTAbE D & THEHE(L CPUE 2135 HiETH D, 7/VET VORI
R LT, B 1 BRI, g, AL Fil, 1A BRLOVEEZ, 5 2 BT
AR, . Fi, Ak, D, BhEAV, TR L0 EERIC W T BIC %
AW BEORINZ AT OB E TV 2455 SeATFZEH (Rodriguez-Marin et al. 2003)
IZHEVN, BfBY72E 7 LTl F#nR0 CPUE O b L RES L7280, (I & Filp
DA ANEHEIZ DWW T/ 3B Y] (Ismean) ZH T 5,

5) BHEMICEIRSNZETVIILLTO®Y |

(%5 1 BeB5] : positive rate ~ Intercept + Year + Age + Area + Year X Age + error term,

(%5 2 BtBE] : log(CPUE) ~ Intercept + Year + Age + Area + Month + VessellD + YearxAge +
AgexMonth + AgexArea + error term
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Z 2T Year (X HI4E, Age [Z4EHR, Month [T A, VessellD (341 ID, Area (XfEHE CTH 5,

FIVE 2. I LAIREDIEYE(L CPUE (BR2E HEE

il LR EDOIENE(L CPUE (BEHFE) 11X, ITOFEIC KV EH U (BAE - fEFKER

B FIRIH)

1) T—XLenE¥ERGET, 2010 FELVIES,. ROMIE#MRXOR 7 N2 ZHilL ﬁ%
FHoREM (18 %) 23, B3R T L OBEE (A - B . M Lz (5O,
EaE (Kg) ik L7-bozHnz,

2) CPUE OIEHEARIZIZIER A A RE LT — AT T V2RI U B BRI
HLL72MR A RO CPUE %, SHIABUICH, H. BB ORI OKEE, ifEEOREH
B, Bk, B U 7 A2 HWE, CPUEITHRETY 7, H. KIEZ LIELE I Z —

:ﬁwﬁﬁant@f\:n%®ﬁ%%ﬁi%n%n$k®xﬁwm%&Lf%?
ﬂ/ﬂﬁbto BT — 2 O ITIREN 0 TholoT — 2 baEni-7-0., &L
CPUE [ZEBHAZ M T2 b DEMHEBR LI=b D L Lz, ZOEEKHEIZIE, F¥ CPUE
D 10%DAE % 5-% 7= (constant) ,

log(CPUE+constant)~ Intercept + Year + Month + Area + Depth + Duration + Port + Year<Month

+ YearxArea + YearxDepth + error term

Z ZC. CPUE 3B BRIOER (kg) #5518 (f@E) THI-7ME, Year IFHERFED
FLERDMT AL 2010~2018 4=, Month | £ 10~F4F2 A & L7z (FFIZ X - Tix 2 A LLATIC #
EVNKETLTWDLZ b D, Area IIEIAX ZHEL L7-#H¥ET Y 7| Depth (Zifa B0
JZ BT DAKIE (7 BEFL : ~100m, ~150m, ~200m, ~250m, ~300m, ~350m, ~400m) .
Duration IX{EE.DORIER % (1~3 A). Port ITIRIETH D), X TCOMHLEHEII LT IV
TV E L TRHWE,

5| AR

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.
Fish. Sci. 84(2), 335-347.

AR —Z (1999) VPA D A & FERE. K EE RS BLEREE S, 20, 9-28.

Lo, N.C., L. D. Jacobson, and J. L. Squire. (1992) Indices of relative abundance from fish spotter data
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Mohn, R. (1999) The retrospective problem in sequential population analysis: an investigation using
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(2003) Standardization of bluefin tuna, Thunnus thynnus, catch per unit effort in the baitboat
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B2 BE - I FAML - TAEZ - B (2019) PR 31 (2019) 4FER T b U&7 KTFER
e B B FLVEAE S5 2 B9 2 W e M B 5 i 15 . http://www.fra.affrc.go.jp/shigen_hyoka
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H SRR (2012) Hral K EEEIRMENT .. plo s E s, HO

Widrig, T. M. (1954) Method of estimating fish populations, with application to Pacific sardine. Fish.
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B - BB KPERERY (FURIH) 27 b o 25 GERFRTEEED . 2019 42EE K PE & e B
SR, ALRE LK G W TERR R K PENT SR AT

MR 2-1. PR E (9

Dt i kaes 1988 LFT 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
07% 31 27 25 29 30 42 33 28 29 32 41 39 53 44 49 32
ik 106 109 96 95 94 138 79 106 89 85 121 158 97 238 155 76
27% 267 332 284 246 248 227 264 222 221 201 258 300 304 297 301 216
3k 405 453 419 409 400 343 338 397 368 338 335 347 432 467 461 395
4% 489 492 539 452 464 500 435 525 485 452 400 459 473 530 565 470
5% 564 585 618 529 538 547 526 536 557 541 476 520 526 583 586 517
67 639 682 662 594 612 643 607 591 632 639 522 549 591 626 639 625
Tik 788 819 820 806 718 777 686 641 583 738 639 605 651 680 705 682
8% (8+7%) 999 879 1,030 1,024 841 1,222 881 782 814 869 740 658 758 727 783 738
9% (9+7%) 828 689 843 717 831 840
1075 751 902 1,302 1,037 1,198
AR 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
07 42 44 40 43 32 30 37 48 50 54 38 48 48 47 23
17 88 152 143 89 96 105 84 141 139 76 77 95 124 88 155
27 213 265 184 242 188 189 208 236 160 164 165 183 227 223 277
37 349 422 359 316 347 300 318 393 381 308 313 402 341 379 396
455% 463 460 453 455 417 449 431 433 480 464 479 477 461 479 498
Sivk 510 525 530 527 512 542 524 502 505 530 548 539 559 598 556
67% 579 575 594 595 615 590 636 576 579 565 611 603 634 646 660
Tik 646 625 642 665 682 700 696 749 655 614 632 638 650 721 723
ik (8+7k) 695 675 686 661 692 687 770 761 909 719 653 654 713 738 747
95k (9+i%) 787 711 755 796 749 684 837 1,020 853 785 742 712 727 789 761
105% 997 968 994 982 1,110 713 1,152 1,085 1,062 884 1,063 819 797 807 832

MRE 2-2. ARFELAREM

Fls 0 1 2 3 4 5 6 7 8(8+) 9(9+) 10+
M 0.4 035 0.3 025 025 025 025 025 025 025 025
7T A N—T % 1997 FELIRTE 8 mE LA E L 1998 AEiF 9 7%, 1999 AELIMEIE 10 bl B & Lz,
WTNOEE S BRI CREIL 025 Th b,
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MRS 2-3. BUEFHRICH W IR AE S (%)

A fin 0 1 2 3 4 5 6 7 8@+ 9(9+) 10+

BREEIE 0 0 0 0 20 80 90 100 100 100 100

7T AT N—"TF % 1997 FELLFTIE 8 kLA B 1998 1% 9 . 1999 AELAKEIT 10 kLA E & L,
WTNOEES B RAEISIZ 100%TH 5,

MR 2-4. MIEOFEERBIIERE( CPUE (T = —= 7 5IEH)

EA{LCPUE (D &ML 7-Y OBEREHBUICED )

1B AR 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

3% 573 659 705 856 6,681 1947 1,102 2,141 664 5,087 812
45% 14,653 1,209 839 689 1,066 6,061 3,703 2,016 4,679 1412 10,630
5% 2,592 10,007 1,090 457 376 468 3438 1,973 1,205 2,893 1413
65% 393 1,291 4,279 467 256 106 147 1,380 1,005 613 1,247
Tk 60 124 319 1,327 274 102 64 266 458 499 186

T H A 2010 2011 2012 2013 2014 2015 2016 2017 2018

3% 88 1,491 1,198 136 274 386 169 628 195
4% 1,300 3,885 3,673 2881 338 728 1,739 9%1 2,357
5% 7,631 2,519 3815 2333 4333 482 1,041 1,708 1,035
65% 650 5,723 1,196 2,101 2,138 2,986 315 536 939
Tk 415 299 2,125 515 2,151 1,168 1,753 176 197

fEF 2-5. HIL#ED CPUE (Fa2—=1 7H%)

BRI
A 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
R/ X (kg) 867 1265 1215 1,641 1,635 1279 2028 2937 2344 2666
IE#E{LCPUE 63 65 57
AR 2013 2014 2015 2016 2017 2018
R/ X (kg) 1,922 2,199 1984 1415 1404 1,371
= HE{L.CPUE 49 33 28 18 29 30

MR 2-6. F 2—=7IZBWTHREER B AER I TRl R RE &

A fhin 0 1 2 3 4 5 6 7 8(8+) 9(9+) 10+

AEIE 0 0 0 20 80 90 100 100 100 100 100

75 AT N—T % 1997 FELIETE 8 s LA L 1998 4E1% 9 m% . 1999 AELIFEIT 10 s lL & L7~
WD E b R EEIA1X 100%TH 5,
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MiRFE 2-7. FREDb L q. BET o OHEERE R

Flva  ba Qa Ga b’ q o'

3 1.351 2.094x10% 0.581 0.794 6.316x10°2  0.190
4 1.377 4.945x10% 0.476

5 1.238 1.235x1007 0.556

6 1.172 4.628x1007 0.751 b" q" c"

7 1.084 2.305x10706 0.735 1.380 6.218x1007 0.168

ffie 3 2-8. AFAEER MSY) 2RI 2 KEOHEEICH W= XT A —XH BEiEn
2019)

. H %ﬁﬁt — P EE 1%?)_&'%: Fc\lfrrent
£ (2) (E1) (£ 2)
0 0.40 0.0 47 0.026 0.007
1 0.35 0.0 96 0.025 0.007
2 0.30 0.0 195 0.111 0.032
3 0.25 0.0 348 0.200 0.059
4 0.25 0.2 472 0.548 0.160
5 0.25 0.8 555 0.906 0.265
6 0.25 0.9 612 0.996 0.291
7 0.25 1.0 651 1.000 0.292
8+ 0.25 1.0 696 1.000 0.292

H 1 MSY #FEETLKEOHETE OB U7 L, Pk 30 FEEJRFHL CTD
Fcurrent DRI (2013~2017 FF{EHA DT F OFIRE) TH 5,
T2 YRR 30 RGN T Feurrent (2013~2017 £ D F fH)
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HREMN3 AERRAETOHKR L FDFER
(1) A7 huX7EEo— i
(BT v & — « ALiE KK ERSEAT : 6~7 A)

IEHEE RIS T 5 1, 2A0BFEZTET 27201, FrEAERIgE bo—
Ty ML DA ZER L TV 5D, JHAI 1996 4005 Efi L TV 5728, BIED AR
2 F CHRAEFIED LR 72 D1% 2001 FLAETH 5, 2018 FE L Vi EOHAET —Z 12D
WTHAIERE OERL %O BE LICER Y LA TV D, AR TR T L7z 2006 4F
BUEDT —Z[ZOWTRHET 2 (WK 3-1), AFENOHEE SN 1 mAOHFRK
%, HEEEREETH D 2005 B LY 2007 FAEBEC OV TEEIRRE S L < 3RV VE & 72
STWDEN, ZNLAOFEMREET DV TIXEPRRFM I 5 < AR EE S & HE 0L L 7= i &
725 TG, BIFRFHE CIIAZIZEEME Z 5 2 TV DHERD 9 B 2017 FFHEEHZ OV T,
T—HERELEHMEOFTRLE WD | MAOHFRENEOLN TS, YiZFERkEHCo
WTIE 2019 FFEFRETHmWV 2 ABFREE LTI TEY , A% OEHFH %3
ZDEREEE 2D Z ENHIRSND, 2L, BIROEY . R EBEREECTH D 2005 B
F 2007 FAEBEZ DN T, ARFHE T ITERBEEE 2 2 Di/eh o T O AN feEME
Wb Z LICEENMLETH D, ZONEINEDIRIR & LT, 4, 65 MBS 1,2 53%
RO ERES & 220, dLiEE K TEERED 1.2 mAOBFERE HLIMAREZHETE LI < 72
STWAHEMNEZ BND,

(2)  EHKVERST NU X T ERRAE
(LB TR B A USRI K PERRERSS - 11 A)

11 A OEFWEHRIZEIT 5 0 OB FEAHET 5720, hr—/Ixy MK HER
BHEEH L TWD, ha—/LZ XD 0D CPUE 2O CELHAERREE T 1995 45,2005 4.
2007 FEARFEIZDOWNTHD & 1995 FREEITE VM, 2005 AT MIETH > 7203, 2007
FARBETIRVETH V| EBUERBEO R THRERICENDRD b D (iR 3-2), T
1%, 2015 FARRHEZ OV TEVMER L DD, MRS DUV TS O E IR C
1% 2010 FHREFFRE DRSO RREMEN H U | ZOREROMRITITEE L ET 5, 2017 Fk
BEIZOWTIX, AFETHRIBO R 7 o & Z7 FEFA L FEICEVER LoD,

(3) AL MUK TIN - AR
(AbiiE XK FEMZERT - 12~3 H)

EHEE AR GERE~E R (2B A7 b X T00 - (fFAOBFEEZ RS 57
W, V7 3y b (H£880cm) ICXDEEZEML TW\WD, AT hUX T OINE{THIE,
W I VS JE I 0> O Al BRI 1 TR < B S5 23, T M COME R IT D720,
S 3-3 |ZMEKIE JE O HE CHAE S LT | 84720 ORI 2 3, IREIE 2000 AR LA
Beadi L, 2010 FEflc e — 2712 L7z, LacL, ZORITARL TH Y., 2015~2018 4F
I OINELT, 2000 FFARLIE TIEEAK L~V H 5, IS FETN B 0 JeilfF & % Sk L C
WD ERET S & BEABEDA~OFRERIT, 2010 FEMFimOE— 27 THX7-LE 25
ND, 728, 2000 LR, HEER] TIXIIRN OB G EmWENCH 5,
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(4) AT NUX TR E R
(AeifE KK EMSEAT - 4 A)

WK VE ORI B T DT R OBFEAET 2720, HEAHRAKE 7L —A e
—VF ey MCX Dt L T\ 5, RPHETIE, &S EOFEREETH -7 2009
FAREEC, WERKROIMATH -7 2010 FAEHEIC OV TUIMFRADOBERISETHEV, B
FOMEVME L 72 o 72, BEAERREETH D 2005 38 L O 2007 FEMEEEHZ OV T, (Ao faiE
FOSEMEWD, & LI EHRRMEE 2> TB Y, 237 53 L AIERIGSEN B M & —
B L (X 3-4),

(5) A7 bo X T EINSMASRIERA  ALiEE SR A e E e K e BRYS - 8~9 1)
FFEINC & DM KIE ELOWHE I B 1T D kiR A E L R T 572012, FERRERmHE
Ehr— Ry MZEHHELZFEML TW5H, BAOMEMIGEIZ, 2009~2011 FEHIC
BEVMEZ R L2t 2012, 2013 AEEHNCITR & < Lz, £0%, 2014 I iTE 0
fENBEINN, ZTORIKE LTHIEL D SR AN EINS ~kilE L7 aTRetEn s
HIVTUN D, 2015 A LIRS O PRIOE B O L. 2018 A4E1IE 2001 AR <0 2008
R LA SMEKAE L 2o T D (Rl 3-5),

(6) ~& T « A7 U X THBIMABREL L OXU A H =il CRALXAKERZERT -
4H), ~FT - A7 U THHMAERE CETRAKERINE % —:4~6 A, BEHR
KFEHAMTRR A 2 —  5~7 A, w@EROKEBENEE o & — - 185 K EG IR ZERT « 7
~12 1)

HALHHEIC BT 5 0, 1AOBFEZHIET 272010, RICEKE e —Lax AV iciid
LT\ D, 1980 AT, LR b ARBED EE R E Y & 78> TW223, 1990 4
LA E B U N EE R R E G L o TV D, BALERICB T 2 BHAEN DA
REEOMAZEZHR T 20T L B2 6N, 1HlE LT, 10 AOFEILEKIZH TS 0
R OBUF R AR 3-6 |27, FEEUEEREETH 5 2005 35 LT 2007 AL DV T,
0 WABAEIEHNRED LITHEVE L 72> T D, ITEDOEREE (2015~2018 ik
) OBUFEITFALLTOMETHBE L T D,

(7) T BY B AR TO a7 0O TAC

T HHSFEEWHE Tl e &7 ORI b r— VIR LT\ 503, (R EOIEY) Ok
P72 EOFER 72 EHRITHE O TV, fER 3-7 12 26 ok A SRR E S
2T O TAC -7 (R 7 TOWERXA 2 Uv), ZOWEX O TAC 13 2009 F-LARE S
L. 2011 4ELAEIE 89 T-~115 T+ O#IIAIZH D, T D TAC A Y EHHE DG I 2 R L
b DEIRET D E, TOEPFIRDUL 2019 FH B/ RICH D EE 2 6D,
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HEENM 4 BRMFBTEROFHME (1981~1993 FiaH)

ElpligERE  (TR)

T 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
0% 594,529 366,429 30,115 5007 176,725 513,309 518240 457,112 366,705 174,167 66,851 19,430 28,650
13% 341,925 639,149 49,009 24,655 164,059 24071 186,800 125630 114936 181,518 106,516 95215 37,837
2% 37,002 106,635 238,807 73472 148,636 40,474 29,863 52,302 46,816 155443 210,041 65450 253,570
3% 101,209 19,775 93260 120398 129,027 59,792 83,425 80,606 69,665 43217 80,385 91,002 42,652
4% 135940 166,383 133364 188,057 103,686 112,225 108,326 127396 111,782 42,289 58,173 80,832 47,709
565 124,604 54898 131,058 130,792 125754 102,104 119,575 99,969 77,036 63,600 67,524 91,496 63,610
6% 46,630 19,352 36,268 56,894 49,512 51,509 66,731 58,726 38,124 24,802 26,906 38974 48,231
785 26,641 5,801 8,542 9,838 11,485 11,949 23329 21,777 13,346 13,702 5,987 4,388 12,808
8+i% 1,829 1,508 3,175 2,374 2,827 3,665 7,600 9,066 7,484 11,176 2,850 2,820 4,130
aab 1410308 374352 644474 581,825 570928 381,718 438850 449,844 364,253 354230 451,866 374963 472,711

R ERE  (hY)

b 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
07 18,199 11,217 922 153 5,410 15,713 15,864 13,993 9,882 4392 1,944 580 1203
13% 36,358 67,962 5211 2,622 17,445 2,559 19,863 13,359 12,536 17,379 10,104 8,977 5210
2% 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
3% 40,957 8,003 37,740 48,723 52,215 24,197 33,761 32,620 31,584 18,093 32,852 36,374 14,629
435 66,542 81,444 65,282 92,054 50,754 54,934 53,026 62,360 54,971 22,810 26,314 37,471 23,876
555 70,216 30,936 73,853 73,704 70,865 57,537 67,383 56,334 45,103 39,321 35,749 49,196 34,779
6% 29,778 12,359 23,161 36,333 31,619 32,894 42,615 37,503 26,002 16,417 15,975 23,872 31,005
7% 20,995 4,571 6,732 7,753 9,051 9,416 18,385 17,162 10,935 11,233 4,825 3,153 9,947
8+4% 1,827 1,506 3,172 2,371 2,824 3,662 7,593 9,057 6,576 11,509 2918 2,371 5,046
a 294,765 246506 279916 283,354 279919 211,733 266472 _ 256370 _ 213,137 185259 182,309 178,197 183374
AR LR B

T 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
0% 0.173 0.170 0.018 0.003 0.137 0.307 0.295 0.231 0.182 0.120 0.027 0.015 0.020
1i% 0.203 0349 0.037 0.022 0.168 0.030 0211 0.129 0.100 0.155 0.120 0.059 0.044
2% 0.048 0.102 0.244 0.081 0.206 0.065 0.053 0.095 0.074 0219 0313 0.115 0252
3% 0.155 0.035 0.132 0202 0216 0.129 0.200 0214 0.193 0.098 0.182 0236 0.111
4% 0.611 0438 0368 0456 0.285 0314 0387 0.568 0.554 0.181 0.195 0.298 0.197
565 1.337 0574 0.813 0.820 0.686 0539 0.703 0.821 0.902 0.779 0523 0.570 0433
6% 1.510 0.820 1.073 1.202 0.961 0.730 0916 1.030 0977 0.931 1.023 0712 0.734
7% 2229 0.829 1274 1.108 0.925 0.693 0.981 0.989 0.746 1.444 0.647 0.467 0.576
8+ 2229 0.829 1274 1.108 0.925 0.693 0.981 0.989 0.746 1.444 0.647 0.467 0.576
%SPR 7% 10% 1% 12% 10% 13% 9% 8% 10% 12% 12% 16% 16%

ERBITEIRES  (TR)

b 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
07 4,578,178 2,864,137 2,043,006 1,888,043 1685414 2374249 2477575 2,708,200 2,691,020 1,882,832 3,048396 1593250 1,811,020
13% 2,216,568 2,582,086 1,619,882 1,344,873 1,262,097 985,077 1,171,245 1236469 1,441,109 1,503,612 1,119,504 1,988,668 1,052,080
2% 924,684 1,274,958 1,283,027 1,100,371 927,019 751,664 673,965 668,551 765864 919,049 907,201 699,486 1321461
3i% 796,741 653,174 852,730 744947 751937 558,821 522010 473,583 450258 527,071 547,057 491287 461,858
4i% 336,899 531,186 491241 581,806 473914 471,743 382444 332920 297,692 289,182 372,344 355108 302,305
585 191,508 142,411 266,856 264,886 287,151 277,582 268,356 202250 146,852 133,195 187,895 238,645 205224
615 67,814 39,184 62,463 92,169 90,869 112,656 126,075 103,471 69,290 46,384 47,606 86,743 105,111
7% 33,831 11,663 13,438 16,640 21,573 27,075 42,280 39,297 28,757 20319 14,237 13331 33,161
8+4% 2,323 3,032 4,994 4,015 5,309 8,306 13,775 16,360 16,126 16,573 6,777 8,567 10,693
D 90,143,546 8,101,831 6,637,727 6,038,648 5505284 5,567,171 5,677,724 5,781,101 5906967 5338217 6251015 5475084 5302914

ERBITERER (b))

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

0% 140,143 87,674 62,541 57,823 51,592 72,678 75,841 82,901 72,515 47,479 88,625 47,539 76,029

1% 235,692 274,558 172,245 143,003 134201 104745 124,541 131476 157,178 143,957 106,194 187,503 144,880

2% 247207 340,851 343,008 294,176 247,832 200,952 180,180 178,732 254,358 260,768 222,987 173,185 300,595

3% 322,425 264,326 345082 301,465 304,293 226,143 211247 191,649 204,135 220,663 223,574 196369 158406

4% 164912 260,015 240,462 284,793 231981 230,918 187,206 162,964 146396 155977 168431 164,614 151287

5i% 107,918 80,251 150378 149,267 161,814 156422 151,223 113,971 85,979 82,348 99,475 128314 112,206

615 43,307 25,023 39,889 58,860 58,030 71,943 80,513 66,078 47,259 30,704 28,265 53,130 67,571

7% 26,661 9,191 10,590 13,113 17,001 21,336 33319 30,968 23,563 16,658 11,475 9,578 25,753

8+ 2,320 3,029 4,989 4,011 5,304 8,297 13,760 16,343 14,170 17,067 6,940 7,203 13,063

Lk 1,290,585 1,344,919 1,369,185 1,306,511 1,212,048 1,093,435 1057829 975,083 1005552 975621 _ 955965 _ 967,435 1,049,788
(b¥)

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

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

32,982 52,003 48,092 56,959 46,396 46,184 37,441 32,593 29,279 31,195 33,686 32,923 30,257
86,334 64201 120302 119414 129451 125,138 120978 91,177 68,784 65,879 79,580 102,651 89,765
38,976 22,521 35,900 52,974 52,227 64,749 72,462 59470 42,533 27,634 25,438 47,817 60,814

26,661 9,191 10,590 13,113 17,001 21,336 33,319 30,968 23,563 16,658 11,475 9,578 25,753
2,320 3,029 4,989 4,011 5,304 8,297 13,760 16,343 14,170 17,067 6,940 7,203 13,063
& 187,274 150,944 219,874 246,471 250,379 265,703 277,960 230,551 178,328 158,433 157,119 200,172 219,651
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HMEEHN 4 BRFEMEROFEM (kE) (1994~2006 &Fi84)

ElpliggRg  (TR)

e AR 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
(U3 55,572 70,418 7,993 6,569 61,599 5,958 27,594 6,056 5,744 114,337 2,780 42,282 28,337
1% 36,319 76,250 115,758 20,345 29,459 34,815 12,005 16,029 25,435 2,874 10,256 11,400 38,510
25% 148,305 100,255 170,534 399,891 36,850 41,164 37,096 24,826 98,938 14,412 26,745 36,457 15,736
3% 209,139 48,542 30,280 157,997 282,344 24,353 36,070 20,019 22,838 163,587 81,749 31,267 69,567
A% 76,429 134,986 48,312 57979 172,858 264,805 53,201 21,992 14,399 52,560 160,240 78,735 46,107
Sk 64,709 62,083 58,855 33,454 69,918 106,187 181,795 37,473 15,359 34,983 60,826 92,555 57,224
67 29,972 39,503 20,748 20,780 31,671 45,545 49,360 75,129 16,893 19,479 42,433 43,241 52,472
Tk 7,177 21,240 13,680 11,173 36,853 25,119 24,351 23,950 33,630 11,363 16,781 21,206 25,145
8% (8+7%) 3,508 14,132 14,146 11,787 11,873 7,222 6,798 11,916 9.457 13,908 3,648 9,222 10,382
O (9+5%) 4,791 5,238 4,126 3,756 4,608 1,687 2,573 1,551 3,021
10+57% 3,921 6,314 1,106 1,592 882 1,057 1,636 789
At 539,238 420,740 356,557 693,061 647,157 523,554 399,111 220,167 217,713 312,862 396,053 315,871 280,443

ElEREEERE  (hY)

A 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
0% 1,836 1,957 236 213 2,556 230 1,454 264 279 3,714 117 1,841 1,136
1% 2,858 8,073 10,340 1,721 3,576 5,494 1,168 3,823 3,949 219 899 1,732 5,504
2% 39,158 22,208 37,734 80,519 9,503 12,343 11,274 7,374 29,801 3,117 5,709 9,661 2,891
3% 70,731 19,284 11,136 53,408 94,524 8,443 15,567 9,346 10,520 64,595 28,494 13,191 24,988
4% 33,212 70,884 23,431 26,201 69,156 121,511 25,146 11,656 8,137 24,727 74,163 36,200 20,905
SH% 34,038 33,299 32,806 18,087 33,307 55,167 95,628 21,829 9,002 18,090 31,019 48,630 30,343
65% 18,195 23,336 13,112 13,288 16,533 25,023 29,162 47,063 10,800 12,171 24,576 24,846 31,157
ik 4,921 13,624 7,970 8,241 23,554 15,209 15,848 16,282 23,694 7,748 10,843 13,255 16,140
8% (8+i%) 3,092 11,050 11,519 10,240 8,786 4,751 5,150 8,658 7,408 10,258 2,536 6,225 7,119
95% (9+i%) 3,965 3,611 3,476 2,693 3,827 1,418 2,025 1,103 2,279
10+j5% 2,944 5,695 1,440 1,651 1,057 1,054 1,584 784
oS 208,041 203,714 148,283 211,919 265,460 254,725 209,568 130,426 109,069 147,114 181,435 158,268 143,246
IR

A 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
05% 0.022 0.016 0.011 0.009 0.066 0.005 0.012 0.004 0.007 0.079 0.003 0.010 0.020
1% 0.037 0.045 0.040 0.040 0.060 0.058 0.016 0.010 0.028 0.005 0.011 0.016 0.013
25% 0.278 0.156 0.155 0.219 0.108 0.127 0.092 0.048 0.091 0.022 0.064 0.055 0.032
3% 0.373 0.149 0.069 0.229 0.258 0.105 0.170 0.071 0.061 0.234 0.184 0.107 0.152
4% 0.313 0.470 0.229 0.194 0.448 0.437 0.372 0.156 0.070 0.207 0.402 0.287 0.239
Si% 0.477 0.484 0.409 0.260 0.403 0.590 0.660 0.523 0.165 0.256 0418 0.458 0.372
67% 0.397 0.652 0.311 0.260 0.448 0.536 0.654 0.685 0.506 0.344 0.607 0.642 0.550
T 0.232 0.586 0.525 0.290 1.132 0.859 0.667 0.856 0.833 0.842 0.606 0.768 1.115
8% (8+i%) 0.232 0.586 0.525 0.290 0.616 0.753 0.640 0.907 1.159 1.174 0.787 0.887 1.297
9% (9+i%) 0.616 0.658 1.735 1.009 1.320 0.695 0.756 1.061 0916
10+5% 0.658 1.735 1.009 1.320 0.695 0.756 1.061 0.916
%SPR 15% 16% 25% 25% 14% 17% 16% 21% 29% 20% 18% 20% 21%

AERRITEIRES  (TR)

e 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
(U743 3,125,006 5,299,761 928,171 910,393 1,178,833 1,332,598 2,846,440 1,663,548 1,080,069 1,842,127 1,244,037 5,315,346 1,724,069
L% 1,190,506 2,049,255 3,494,883 615,628 604,877 739,763 888,389 1,885,434 1,110,151 719,288 1,141,203 831,627 3,528,365
25% 709,626 808,448 1,380,077 2,365,629 416,747 401,519 492,076 615,960 1,315,188 760,959 504,462 795,583 576,468
35k 760,713 398,057 512,623 875,606 1,408,312 277,016 262,023 332,611 434,946 889,158 551,327 350,695 558,003
4% 322,055 407,880 267,169 372,509 542,491 847,627 194,249 172,232 241,371 318,582 548,113 357,231 245,528
Sk 193,333 183,368 198,532 165,436 238,944 269,946 426,443 104,332 114,727 175,273 201,728 285,459 208,728
67 103,693 93,462 88,020 102,677 99,318 124,388 116,525 171,680 48,184 75,795 105,630 103,427 140,637
Tk 39,297 54,306 37,927 50,239 61,626 49,399 56,680 47,190 67,404 22,618 41,838 44817 42,389
8k (8+ik) 19,205 36,132 39,219 35,524 29,266 15,472 16,304 22,652 15,615 22,816 7,587 17,775 16,189
9% (9+5%) 17,264 12,315 5,676 6,698 7,126 3.816 5,495 2,689 5,705
10+77% 9,217 8,687 1,972 2,462 1,996 2,258 2,835 1,490
&3 6,463,434 9,330,669 6,946,619 5,493,640 4,597,679 4,079,261 5,313,492 5,024,309 4,437,242 4,832,427 4,353,679 8,107,484 7,047,571

ERBIEIRER (b))

AR 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
(U743 103,240 147,261 27,356 29,496 48,912 51,361 150,014 72,510 52,541 59,844 52,262 231,420 69,107
L 93,670 216,971 312,182 52,088 73,432 116,737 86,435 449,666 172,380 54,753 99,994 126,357 504,247
25% 187,369 179,082 305,365 476,324 107,469 120,398 149,550 182,943 396,146 164,562 107,691 210,820 105,898
35k 257,274 158,131 188,522 295,985 471,482 96,042 113,080 155,282 200,354 351,102 192,168 147,955 200,430
45% 139,948 214,184 129,573 168,341 217,036 388,950 91,814 91,283 136,394 149,876 253,679 164,241 111,323
Sk 101,695 98,352 110,661 89,443 113,826 140,244 224,319 60,775 67,241 90,633 102,874 149,987 110,678
(973 62,948 55212 55,623 65,659 51,846 68,341 68,844 107,545 30,805 47,358 61,178 59,429 83,507
Ti% 26,947 34,834 22,095 37,054 39,387 29,909 36,887 32,080 47,489 15,422 27,034 28,014 27,209
8% (8+i%) 16,929 28,252 31,936 30,863 21,658 10,177 12,351 16,459 12,233 16,829 5,273 11,997 11,102
O (9+5%) 14,289 8,489 4,782 4,803 5,918 3,207 4325 1,912 4,304
10+75% 6,921 7,835 2,569 2,553 2,390 2,252 2,745 1,481
o 990,021 1,132,280 1,183,314 1,245,253 1,159,337 1,037,568 945912 1,175,915 1,124,055 955,976 908,730 1,134,878 1,229,287

EBIBAER (b))

A 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
(U3 0 0 0 0 0 0 0 0 0 0 0 0 0
1% 0 0 0 0 0 0 0 0 0 0 0 0 0
25% 0 0 0 0 0 0 0 0 0 0 0 0 0
35k 0 0 0 0 0 0 0 0 0 0 0 0 0
45% 27,990 42,837 25915 33,668 43,407 77,790 18,363 18,257 27,279 29,975 50,736 32,848 22,265
Sink 81,356 78,681 88,529 71,555 91,061 112,195 179,455 48,620 53,793 72,506 82,299 119,990 88,542
67 56,653 49,691 50,060 59,093 46,661 61,507 61,959 96,790 27,724 42,623 55,060 53,486 75,157
Tk 26,947 34,834 22,095 37,054 39,387 29,909 36,887 32,080 47,489 15,422 27,034 28,014 27,209
8% (8+ik) 16,929 28,252 31,936 30,863 21,658 10,177 12,351 16,459 12,233 16,829 5,273 11,997 11,102
95 (9+5%) 14,289 8,489 4,782 4,803 5,918 3,207 4,325 1,912 4,304
10+57% 6,921 7,835 2,569 2,553 2,390 2,252 2,745 1,481
Gt 209,875 234,295 218,536 232,232 256,463 306,988 321,633 219,578 176,989 182,952 226,978 250,992 230,059
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HWEEH 4 BREFBMEROFEME (gE) (2007~2018 &Fi8H)

B  (T/R)

W bAE 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
0% 6,045 23,733 106,104 35,453 39,169 30,360 5,983 11,325 3,979 6,177 7,678 42
1% 10,602 4,092 28,654 24,789 1,810 10,115 1,198 6,114 4,664 5,988 5,946 4,020
2% 86,920 7.312 19,908 26,866 18,367 12,865 5,172 19,759 28,019 10,295 6,230 5,791
3% 25,017 118,764 26,208 34,131 37,725 28,163 9,471 16,239 18,946 10,099 28,658 7,698
45 88,392 43,795 192,822 55,943 93,150 58,028 97,712 13,366 19,752 37,272 29,535 34,065
Sik 56,202 81,685 61,453 197,168 78,636 91,388 61,399 90,110 12,066 29,090 34,987 29,789
6% 48918 38,650 43,000 28,608 98,311 38,778 61,438 43,699 55,641 8,916 18,698 23,278
Tk 26,290 24,471 6,367 9,816 10,681 52,755 17.421 51,820 23,217 29,736 5,306 6,823
8i% 6,937 12,951 3,763 1,305 4,085 5,628 35,931 13,845 35,626 11,006 18,458 1,680
9k 1,658 1,185 2,899 1,310 1,421 2,766 1,964 21,618 6,997 18,942 6,236 8,602
10455 6,937 12,951 3,763 1,305 4,085 5,628 35,931 13,845 35,626 11,006 18,458 18,458
&t 363,919 369,588 494,939 416,694 387,439 336,475 333,621 301,741 244,534 178,525 180,192 140,246

ElpplaEEE  (h)

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

262 763 3,177 1,326 1,891 1,507 323 436 191 298 359 1

944 394 3,015 2,076 255 1,406 91 472 444 743 524 622

21,023 1,372 3,773 5,596 4,335 2,065 848 3,257 5,134 2,333 1,392 1,602

7,911 41,159 7,868 10,838 14,822 10,738 2913 5,075 7,621 3,445 10,863 3,046

40,250 18,279 86,654 24,122 40,307 27,850 45,373 6,398 9,425 17,174 14,151 16,947

29,608 41,833 33,285 103,238 39,513 46,188 32,560 49,387 6,501 16,260 20,935 16,572

29,104 23,764 25,376 18,201 56,668 22,435 34,700 26,703 33,536 5,656 12,088 15,355

17,486 16,690 4,456 6,830 7,999 34,565 10,691 32,749 14,820 19,314 3,827 4,934

4,583 8,964 2,584 1,005 3,110 5,114 25,851 9,038 23,312 7.851 13,630 1,255

1,320 887 1,982 1,096 1,449 2,361 1,542 16,042 4,982 13,779 4,918 6,547

10+j5% 1,059 1,148 329 1,147 1,888 1,944 932 4,780 14,038 12,896 10,230 9,266

Rt 153,549 155,254 172,499 175,474 172,239 156,172 155,823 154,337 120,003 99,748 92,917 76,146
AR SEER

AR 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

05% 0.002 0.016 0.053 0.096 0.063 0.031 0.008 0.009 0.009 0.008 0.009 0.000

15% 0.011 0.002 0.029 0.019 0.007 0.025 0.002 0.013 0.005 0.021 0.011 0.007

2% 0.042 0.011 0.016 0.039 0.020 0.077 0.018 0.042 0.084 0.016 0.031 0.015

3% 0.071 0.080 0.053 0.037 0.077 0.041 0.081 0.078 0.056 0.042 0.062 0.052

4% 0313 0.181 0.192 0.161 0.143 0.171 0.205 0.165 0.136 0.157 0.178 0.102

Sik 0.550 0.572 0.442 0.325 0.378 0.215 0.292 0.315 0.233 0.322 0.229 0.290

6% 0.683 1.043 0.736 0.404 0.282 0.343 0.233 0.371 0.347 0.287 0.375 0.249

Tk 0.637 0.991 0.492 0.384 0.272 0.254 0.269 0.334 0.367 0.335 0.293 0.240

8% 1.296 0.829 0.407 0.183 0.288 0.238 0.292 0.379 0.430 0314 0.381 0.149

% 0.788 0.872 0.464 0.254 0.330 0.343 0.128 0.304 0.355 0.457 0.313 0.325

10+5% 0.788 0.872 0.464 0.254 0.330 0.343 0.128 0.304 0.355 0.457 0.313 0.325

%SPR 20% 20% 27% 29% 30% 32% 37% 31% 35% 36% 37% 43%

(ERRIETRES  (T/R)

HRAE 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
0% 3,078,710 1,802,608 2,499,062 473,841 778,083 1,215,374 874,105 1,601,722 522,984 998,454 998,454 998,454
1% 1,132,478 2,058,772 1,188,894 1,588,301 288,598 489,496 789,833 581,032 1,064,394 347,309 664,226 662,997
2% 2,454,070 789,143 1,447,357 813,745 1,098,447 201,853 336,451 555,580 404,313 746,151 239,718 463,081
35% 413,513 1,743,207 578,319 1,055,093 579,714 797,941 138,463 244,797 394,577 275,407 543,901 172,225
45 373,180 299,967 1,252,802 427,267 791,587 418,189 596,583 99,477 176,317 290,577 205,575 398,300
Sik 150,528 212,628 194,966 805,519 283,386 534,284 274,476 378,389 65,677 119,884 193,410 134,037
6% 112,058 67,633 93,507 97,608 453,339 151,306 335,451 159,578 215,168 40,501 67,694 119,752
Tk 63,221 44,100 18,564 34,877 50,770 266,301 83,616 207,030 85,716 118,470 23,673 36,219
8k 10,822 26,036 12,750 8,839 18,499 30,114 160,839 49,746 115,504 46,266 66,023 13,754
9k 3,446 2,306 8,848 6,609 5,733 10,802 18,486 93,553 26,524 58,515 26,320 35,129
10+7% 2,241 2,014 1,406 5,021 7,023 7,144 9,921 19,460 64,968 49,955 53,490 45,468
ot 7,794,267 7,048,415 7,296,476 5,316,720 4,355,179 4,122,804 3,618,224 3,990,364 3,136,143 3,091,488 3,082,483 3,079,416

EMHIERERE (1~ )

AR 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
0% 133,355 57,937 74,832 17,722 37,562 60,320 47,195 61,593 25,103 48,129 46,630 23,255
1% 100,851 198,193 125,095 133,030 40,733 68,039 59,713 44,855 101,285 43,099 58,566 102,512
2% 593,554 148,105 274273 169,485 259,282 32,395 55,143 91,581 74,078 169,053 53,567 128,074
3% 130,757 604,129 173,627 335,029 227,762 304,252 42,590 76,509 158,715 93,947 206,160 68,153
45 169,931 125,201 563,006 184,232 342,527 200,705 277,025 47,614 84,127 133,896 98,497 198,156
Sk 79,300 108,891 105,602 421,773 142,398 270,030 145,557 207,386 35,386 67,012 115,731 74,567
6% 66,669 41,584 55,184 62,099 261,312 87,538 189,459 97,515 129,684 25,691 43,763 78,992
Tk 42,050 30,078 12,992 24,266 38,022 174,479 51,313 130,838 54,713 76,947 17,073 26,189
8% 7,150 18,020 8,758 6,809 14,086 27,363 115,719 32,472 75,581 33,005 48,753 10,269
9k 2,743 1,727 6,050 5,530 5,848 9,218 14,511 69,420 18,888 42,565 20,754 26,737
10+% 2,201 2,236 1,003 5,786 7,620 7,591 8,768 20,687 53,217 39,838 43,177 37,842
Rt 1,328,561 1,336,101 1,400,422 1,365,761 1,377,153 1,241,929 1,006,993 880,472 810,778 773,182 752,671 774,745

EfHBAEE (b )

A 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
0i% 0 0 0 0 0 0 0 0 0 0 0 0
1% 0 0 0 0 0 0 0 0 0 0 0 0
2% 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
4% 33,986 25,040 112,601 36,846 68,505 40,141 55,405 9,523 16,825 26,779 19,699 39,631
Sk 63,440 87,113 84,481 337,419 113919 216,024 116,445 165,909 28,309 53,609 92,585 59,654
6% 60,002 37,426 49,665 55,889 235,181 78,784 170,513 87,763 116,716 23,122 39,387 71,093
Tk 42,050 30,078 12,992 24,266 38,022 174,479 51,313 130,838 54,713 76,947 17,073 26,189
85k 7,150 18,020 8,758 6,809 14,086 27,363 115,719 32,472 75,581 33,005 48,753 10,269
ik 2,743 1,727 6,050 5,530 5,848 9.218 14,511 69,420 18,888 42,565 20,754 26,737
10+7% 2,201 2,236 1,003 5,786 7,620 7,591 8,768 20,687 53,217 39,838 43,177 37,842
i 211,572 201,641 275,551 472,545 483,181 553,600 532,675 516,613 364,249 295,865 281,429 271,414
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HREHDS HEFEAIIELEIL CPUE DFEF

Rk 30 (2018) FEEDE PN & | PHIEDOF#)] CPUE ITHEHE(LFIELZEAL TN D,
NI WD i B - SIS B DT — 2 & LT, 1999 4ELIE D IbHEE 2 ML & 3 2 e
O ERGEREE LIT, MIERE O 6, A7 MU X T OHREN 50%LL EOBEERO
BEEFMAMSEH LT\ D, o, kT —Z 1%, FEAMIZ FRESCO 2Bk ST D
HLOEEHLTWDA, BHIFEDT — X< FRESCO ~REFKDT — X oW Tk, Bligde
AKBHZARE SN TWeT —F Thiio T\ D, AEEE, 7 —Z OFEEIC L Y 1999 FiaH] %
FN2001 FIRHOFMFARL T — X DMEE STz, o, EELICERT2ET L OFIE
BOBPFER BEREN O LTz, £ 2 TARMMEERICIL, FiE, ETVER, BLU2
Wric B4 2 aERE A 7,

[F1%]

FEHEALICEE T 2 P IEIRE O T — 2 1L, WEDOEEY Y > T D b5 DT RIEY DOF
MR T — 2 OTFAET 24+ A - ik - MRICBRE U7z, MR & AR T — & L RS
T5 2 LT ERBI O E R - B RT — X 25T, WX 13 E - GE I LA |
EH-PE GERYIBELATE) | ErE-8 G - BN . ls Xl ohEm-ma G185 - AR - &
i) o4k TH D R 5-1),

ZOTFT—ZITIE, FIC Lo THAER A ON RV EBaXxy vy T RELLGEDRH D,
ZDT-OEBELAIIL, “Brx v v T L IEB v v T OB L & B % 1 A C5EE
TEHT7 VAR EEET L (Loetal. 1992) &M, REZESA & LTH 1 EEEOET L
I TIES A AL 5 2 BB OB T IR E A A RE LT,

LT VOMIALEE LT, B 1 EMoET /L CIXEMHE, H, Fin, L 5LV
Wplika . 56 2 R OB 7V CIRIEMIGE, A, Fs. A, VG AR ID. B X OV A sl
E L, ZFOENRERANERNPORDET VAR E Lz, BT VIRRO LI TAA X
fHMEIYE (BIC) &M\, 1B, FH2EBEMOETLONTRTH, 1) EHROALD
BT NEMRYTZDIEIC IV IEIRL, 2) FR0RE L TRIINTEHAEEN G2 5 R EEH %
MAZTZETNEFERYLT-VIBECL VRN L, ST T ThOT7 I INEHRTH
%o WHIEEIE 1999~2018 £ 20 45, HiX 1~5, 9~12 HD 9 » A, Flni 2 ML T, 3 7%,
A%, SH%, 6%, TRk, SHELL L, MBI A v X —bua— L it Eb Lo 2 FE, X
AR 4 Wi, i ID 1L 38 &4y, BAX3 7TV —lZniFbinsd,

SeATHRSEH] (Rodriguez-Marin et al. 2003) (ZHEVY, EAERIIZHF RO CPUE O L > K
ERFD O, BHE L FEROZEERITINTNOET MO E DT, B, H2BEOET
JUTCIE, IR LY, IR L B WIS B IR S IRIEO R AERIC W TR, T4
IZRENR LW ORETD BRI LT,

E=E S
BIC Z W BT /VIBIROME R 2 MR £ 5-1 1R T, 5 1 Bt KOS 2 B o Foféay7s
BEET VT TOLBY
[%5 1 BeP] : positive rate ~ Intercept + Year + Age + Area + YearxAge + error term,
[%5 2 BtfE] :  log(CPUE) ~ Intercept + Year + Age + Area + Month + VessellD + YearxAge +
AgexMonth + AgexArea + error term
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Z Z T Year [FJMIA. Age I3, Month [ZH . VessellD [T ID, Area IFHHK TH 5,
WE T /DN TRHIES M O L EIREOMGE OO, B R E T Lz — b s
KF%% (Generalized Variance Inflation Factor) Z 8 L7- & 2 A, Fn (Age) LANDOFBAZ
B3 s LT o/ S22 fli L 720 | ZEIGHEEORE /NS W EEZ X v (2% 5-2),
BAKHIIRET NV OFEZRBE (Residual Deviance) 3 K UM KM (Null Deviance) (.
B 1B DET VT 1477 & 2289, 52 BBEDET LT 12570 & 34560 Th D, MMLESHT
fi R 2R 53 1T, AT A ZFRREICL YV WT N O AERIREFO LB X
T, WAEHIZRET /UL, B 1 BB X O 2 RO W T, Il - /o
DIRFETII RV EEZ B (i 5-4), F7-. Randomized Quantile Residuals % 1 7= QQ
Zwy b (iR 5-2) OITFEREOIERMEFENHE TE 22 &b, CPUE RHELE TV
ELTRYETHDL BN, FHSNAEREL CPUE (2OWT, FEEED S O & Hik
U7 I3 X 5-3 1R LTz, A EO#ENTIZIX. R (ver. 3.6.0), X Ucar”, “statmod”.
“Ismeans”, “DHARMa”/\> 7r— U & H L7z,

5| A3

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. Aqua. Sci., 49, 2515-2526.

Rodriguez-Marin, E., H. Arrizabalaga, M. Ortiz, C. Rodriguez-Cabello, G. Moreno, and L.T. Kell
(2003) Standardization of bluefin tuna, Thunnus thynnus, catch per unit effort in the baitboat
fishery of the Bay of Biscay (Eastern Atlantic). ICES J. Mar. Sci., 60 (6), 1216-1231.
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MR 5-1. MPEOFERHRT — X 2B & RE T 212H72 0 M Lzl x sy
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Normal Q-Q Plot Normal Q-Q Plot
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WRFE 5.1 LT TILOBIRICEIT 5 BIC OfEHE

AUHZEOBIRTIE, 5 1 BRELHE 2BBEOTT LOVTICEN TS, ETERR
IR U772tk BENTFEDREALOLZ AN ZRINT 57 m 22 v,

HEI1EREE -
FENRDEIR
Year + Age + YearxAge
+ Area
+ Fishery
+ Month
+ Area + Fishery
+ Area + Month
+ Fishery + Month
+ Area + Fishery + Month

R HAE IR
Year + Age + YearxAge + Area
+ YearxArea
+ AgexArea

2P -
TR DOZIR

Year + Age + YearxAge
+ Hpower
+ Month
+ Fishery
+ vessellD
+ Area
+ Month + Hpower
+ Fishery + Hpower
+ Area + Hpower
+ VessellD + Hpower
+ Fishery + Month
+ VessellD + Month
+ Area + Fishery
+ VessellD + Fishery
+ VessellD + Area
+ Fishery + Month + Hpower
+ Area + Month + Hpower
+ VessellD + Month + Hpower
+ Area + Fishery + Hpower
+ VessellD + Fishery + Hpower
+ VessellD + Area + Hpower
+ Area + Fishery + Month
+ VessellD + Fishery + Month
+ VessellD + Area + Month
+ VessellD + Area + Fishery
+ Area + Fishery + Month + Hpower
+ VessellD + Fishery + Month + Hpower
+ VesselID + Area + Month + Hpower
+ VessellD + Area + Fishery + Hpower
+ VessellD + Area + Fishery + Month
+ VessellD + Area + Fishery + Month + Hpower

df

140
143
141
148
144
151
149
152

143
186
161

141
143
149
142
178
144
151
144
146
179
150
186
145
179
181
152
154
187
147
180
182
153
187
189
182
155
188
190
183
190
191

BIC

2632.58
2621.52
2635.00
2674.16
2624.77
2657.40
2675.80
2661.04

2621.52
2910.73
2666.63

47144.32
47066.77
45211.25
47037.05
46628.71
46662.06
45126.71
47022.29
46665.38
46638.31
45113.45
44670.33
46604.61
46634.00
46596.38
45090.36
44654.07
44678.71
46613.64
46643.60
46605.94
44540.79
44675.85
44526.95
46602.20
44554.72
44684.26
44536.59
46611.76
44532.48
44542.12
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B2BpE ()
A HAER D3I

Year + Age + YearxAge + VessellD + Area + Month
+ YearxVessellD
+ AgexVessellD
+ AgexArea
+ AgexMonth
+ VessellDxArea
+ VessellDxMonth
+ YearxVessellD + AgexVessellD
+ YearxVessellD + AgexArea
+ YearxVessellD + AgexMonth
+ YearxVessellD + VessellDxArea
+ YearxVessellD + VessellDxMonth
+ AgexVessellD + AgexArea
+ AgexVessellD + AgexMonth
+ AgexVessellD + VessellDx Area
+ AgexVessellD + VessellDxMonth
+ AgexArea + AgexMonth
+ AgexArea + VessellDxArea
+ AgexArea + VessellDxMonth
+ AgexMonth + VessellDxArea
+ AgexMonth + VessellDxMonth
+ VessellDxArea + VessellDxMonth
+ YearxVessellD + AgexVessellD + AgexArea
+ YearxVessellD + AgexVessellD + AgexMonth
+ YearxVessellD + AgexVessellD + VessellDxArea
+ YearxVessellD + AgexVessellD + VessellDxMonth
+ YearxVessellD + AgexArea + AgexMonth
+ YearxVessellD + AgexArea + VessellDxArea
+ YearxVessellD + AgexArea + VessellDxMonth
+ YearxVessellD + AgexMonth + VessellDx Area
+ YearxVessellD + AgexMonth + VessellDxMonth
+ YearxVessellD + VessellDxArea + VessellDxMonth
+ AgexVessellD + AgexArea + AgexMonth
+ AgexVessellD + AgexArea + VessellDxArea
+ AgexVessellD + AgexArea + VessellDxMonth
+ AgexVessellD + AgexMonth + VessellDx Area
+ AgexVessellD + AgexMonth + VessellDxMonth
+ AgexVessellD + VessellDxArea + VessellDxMonth
+ AgexArea + AgexMonth + VessellDxArea
+ AgexArea + AgexMonth + VessellDxMonth
+ AgexArea + VessellDxArea + VessellDxMonth
+ AgexMonth + VessellDxArea + VesselIDxMonth
+ YearxVessellD + AgexVessellD + AgexArea + AgexMonth
+ YearxVessellD + AgexVessellD + AgexArea + VessellDxArea
+ YearxVessellD + AgexVessellD + AgexArea + VesselIDxMonth
+ YearxVessellD + AgexVessellD + AgexArea + AgexMonth + VessellDxArea
+ YearxVessellD + AgexVessellD + AgexArea + AgexMonth + VessellDxMonth
+ YearxVessellD + AgexVessellD + AgexArea + AgexMonth + VessellDxArea + VessellDxMonth
+ YearxVessellD + AgexVessellD + AgexArea + VessellDxArea + VessellDxMonth
+ YearxVessellD + AgexVessellD + AgexMonth + VessellDx Area
+ YearxVessellD + AgexVessellD + AgexMonth + VessellDxMonth
+ YearxVessellD + AgexVessellD + AgexMonth + VessellDxArea + VessellDxMonth
+ YearxVessellD + AgexVessellD + VessellDxArea + VessellDxMonth
+ YearxVessellD + AgexArea + AgexMonth + VessellDxArea
+ YearxVessellD + AgexArea + AgexMonth + VessellDxMonth
+ YearxVessellD + AgexArea + AgexMonth + VessellDxArea + VessellDxMonth
+ YearxVessellD + AgexArea + VessellDxArea + VessellDxMonth
+ YearxVessellD + AgexMonth + VessellDxArea + VessellDxMonth
+ AgexVessellD + AgexArea + AgexMonth + VessellDxArea
+ AgexVessellD + AgexArea + AgexMonth + VessellDxMonth
+ AgexVessellD + AgexArea + AgexMonth + VessellDxArea + VessellDxMonth
+ AgexVessellD + AgexArea + VessellDxArea + VessellDxMonth
+ AgexVessellD + AgexMonth + VessellDxArea + VessellDxMonth
+ AgexArea + AgexMonth + VessellDxArea + VessellDxMonth

df

189
446
402
207
237
217
407
659
464
494
471
657
420
450
430
620
255
235
425
265
455
427
677
707
684
870
512
489
675
519
705
677
468
448
638
478
668
640
283
473
445
475
725
702
888
750
936
956
908
732
918
938
890
537
723
743
695
725
496
686
706
658
688
493

BIC

44526.95
46716.81
45837.08
44058.07
43928.66
44760.59
46165.36
47997.93

46228.7
46099.52
46932.35
48275.64
45965.72
44885.16
46071.95
4745491
43084.96
44293.61

45676.9
44161.77
45530.35
46326.87
48128.76
47015.97
48212.67
49540.76
45220.93
46443.68
47773.52
46315.48
47612.92
48438.03

44957.4
46204.01
47584.78
45119.95
46428.83
47614.87
43319.35
44626.23
45837.51
45690.78
47089.61
48343.58
49670.03
47303.55
48546.62
48705.36
49831.08
47230.13

48479.9
48639.05
49701.79
45435.41
46685.99
46845.51
47935.11
4777436
45197.03
46497.44

46655.1
47744.89
46586.75
44784.68

R
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MRS 5-2.  HABITEIR SV E T VO L EIHNEDIET D 72 D O— AL /3 BAL R AR

(Generalized Variance Inflation Factor) DR

1B

2 Bk

GVIF  Df GVIFA(1/(2*Df)) GVIF Df  GVIFA(1/(2*Df))
Year 3.18E+08 19 1.673949 Year 4.69E+18 19 3.099927
Age 3.57E+22 6 75.754028 Age 9.47E+11 6 9.955134
Area 1.40E+00 3 1.057941 VessellD 5.56E+02 37 1.08916
YearxAge 5.87E+29 114 1.350721 Area 1.07E+04 3 4.692097
Month 1.54E+08 8 3.248451
YearxAge 1.66E+28 114 1.329773
AgexArea 7.03E+12 18 2.274385
AgexMonth 4.27E+13 48 1.386708
MiE# 5-3. ANOVA # (Type II)
%1 BepE %2 Bl
LR Chisq Df Pr(>Chisq) LR Chisq  Df Pr(>Chisq)

Year 109.5 19 < 0.0001 Year 4353 19 <0.0001
Age 353.12 6 <0.0001 Age 5537.7 6 <0.0001
Area 35.06 3 <0.0001 VessellD 531.2 37 <0.0001
YearxAge 381.06 114 <0.0001 Area 191.4 3 <0.0001
Degrees of Freedom: 2988 Month 2580.9 8 <0.0001
Total (i.e. Null): 2846 Residual YearxAge 13509.1 114 <0.0001
Null Deviance: 2289 AgexArea 1034.3 18 <0.0001
AgexMonth 1480.2 48 <0.0001

Residual Deviance: 1477

R 5-4. W - W/ N3 OME (DHARMa nonparametric test)

1B

Degrees of Freedom: 15428

Total (i.e. Null): 15175 Residual

Null Deviance: 34560

Residual Deviance: 12570

o5 2 BB

WO THD I & DHE

WO THD & DHE

ratioObsSim = 1.0007, p-value = 0.476

Alternative hypothesis: greater

ratioObsSim = 0.99159, p-value = 0.929

Alternative hypothesis: greater

BN TH D Z & ORE

BN TH D Z & ORE

ratioObsSim = 1.0007,
Alternative hypothesis: less

p-value = 0.524

ratioObsSim = 0.99159,
Alternative hypothesis: less

p-value =0.071




HREHMG6 aR—FEWNICBTEAF1—=VIFEDEEIZDOT

INFETARREED ak— MEFTOF 2 —=2 7 Tld, KEKEOF OHEEICSZ0, 1) F
TEIEE A Pope DITIIZ (Pope 1972) & HWNTHEA L T S i&AEDO KA i DI ER SR (F)
i S EROFEEE L, 2) ZOF OBRELEE L) 2T, FTa—=U7HEEHEIZE
D FOFEEITO, 2 AT v P2 HOWTEHEFELZHWCE L, ZOFET, &HEFEOF O
BIRERAOHFINTR, KGR TIL, EHBIO F EOHEEIZE G LIS 5 465 O FEEEE A
HDHID, BHEAED F EZFEWmBNCHEE L72IE 9 28, H 2 OFERREEEEE OHE TR 2 w0
LEZONDD, FO FEOHEEIIIALESZMES (IIRK 6-1a), £ 2T, AIEE
OEPFFAETIX, U v Y VPA ®FE (Okamuraetal. 2017) ZEA L., i AHEE DERIC~F
NT 4 HEMZDZ LT, #EEHEORLEEZBI Lz F EOFEMBIHEEEITH)> 2 &L
776

(%]

U ¥ VPA Tl EEAFOFMN FEZ R LHEET HERC, F 2 —= 0 JHRIEE~ O
BEZTRTEE L (AOMEALE-InL & LTESR) & FO _FHE~T VT 0 ZEHASIT L
7= BB A VT, HEOARAZEM A ST, EEIE (1) X0 X5 IZ8F#o F |
DZFEIZ RIS AT 4 A Z2EZ D0, RRFETIIIHO FEOLV hrAXT T 47
NAT AR, (1) NTIET X TOEERD F EOASA T A& FRRHIET 5 2 &2
HiskZeny BRI 6-1b B8 XL Qe BIIRE 6-1), 2T (2) RUT LY, FFITAA T ADFHEN
3D F A EZNLUNOER @~ %) O FEE T, XFNVT  ODEAEEZDTEER
W XTI T A DEHZABIOITE BIZ0~1 DEE & 5 BEANEIRLZ A & i,
B DfEE 0.01 ZATELSEIGAIT, Bifid, %SPR, Fnj] FE G~9 ) DL
Ko AT T 4 TRAT A p OKMIHED N /N & 72 DAEERFRIZR D=, ZZTo
T — 2 VT OEHEE LI A ORKEFEICBIT D HEEE & OFRHME (Mohn 1999) @
FEETH D, ARBETIX, T—XZ2HEETHEHI1I~5F L L,

-(1=DinL + A X503 FZ2018 (1)
-(1-=MinL + 7\[(1 — M YazaFZa01s + 77F32,2018] (2)
k=23

BRI 6-1 d B L OBIRE 6-2 12V v VPA DF LT 4 DEL L & n ORRER 2R
T ABELO 1T 0~1 O TRRE L=, A=l TIEEEIZH DB BB a0 i
EHEEDPFERERT T, BolffIdfE oy, ZO7d, A28 TIZEVWESE LT, 2=0.999 (2>
WTOEBRER L RT GBI 6-1¢), LT T 41%, KK, HAHEEDEIC, HKEDT
— A ~OMRE G Z BT L2 O A TH Y | FEOHEEMELZ B 2 lZiVMEIZT 5 2 & Tiden

(Okamura et al. 2017), L2>L., A=0.999 Ti, 1E& A ED n DL DAAHHET SSB
& %SPE TIEHRY il KHEE . FEHI FAEIC DWW TRV IR/ IMEE & 720 (BIRE 6-2) . ~<F L
T4 HEIZL Y F BN SVERHEE SRR E /o7, ZhuE, A0 1 IcEnz
& T, BMIBBOR/IMEIZBWT, LEICX L F EICEHND T AT s MREL R TF
HZECRRTDEEZLND BIIRE 6-3),

LB LU & 0.01 AH TS ETBRIC, BlfaE, %SPR, B X OMFEH FMEO L ka2
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RIT 4 TNAT A p OREIHEO N /N 72D D%, A1E0.99, 11X 0.93 DELETH -
7= B 6-1d), ZDEE, NPT 4 B HEZRWEA LT, & EOL ha Ay
T A TN T AIRLRIN L2 b DD (4%—17%) . %SPR &AM D FAHD /NA T A THRE
S 4072 (%SPR TlE-16%—-3%, 4 Hm D F D 731 7 A DHEHE D 45 TIE 61%—14%)
BEIZ, 3D FAEO AL T AL 121%00 5 25%~ & Kiglodeg sz, X7 ¢ OFEL L
12099, niZ 093 ZHWeTF a—=07I1CL0, BEMIZL AT T 0 TRL T AR
Mz ONT-EREFHIFERAGEONT-bDEE X BND,

5| FACE

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(9), 2427-2436.

Pope, J. G. (1972) An investigation of accuracy of virtual population analysis using Cohort Analysis.
Res. Bull. int. comm. Northw. Atlant. Fish., 9, 65-74.
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b) & TOHEMEDF O _FHICFIIT AT o A E 52, BEOL ha AT T 4 TN
AT R e LIzGh
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d) 3L 4~9MEDF O FME~DXFNVT ¢ 28 % (W& n &), B, %SPR. 1
S OERBIFEO L ha AT T ¢ TR, T AOMKHED ) e/ U256

RFINT74: A=0.99, n=0.93
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R 6-1. Uy Y VPAIZTRINNT ¢ OB N EELIET-5E5O8 A E, %SPR, BX
OMEERI FEDO L ha 27 5 ¢ TR T Z p.

B ED p /N EL T D8H6 (0=0.575) . 1 L TU%SPR @ p /& < F~ 5854 (1=0.940)

DWFTIUZBNTH, 3 5D F HORNL Fr AT T ¢ TS, T ATETE 72

/AN
A HHEE  %SPR 3MFE  4%FE  5SFE  6RFE  7WFE  SWFE  9mF(E
0.000 3.52%  -16.49%  121.32% 4.79% 826%  40.77%  111.60%  42.62%  98.12%
0.050 2.75%  -16.07%  112.20% 321%  10.28%  42.73%  106.95%  44.70%  50.96%
0.100 1.55%  -15.84%  111.95% 4.17% 8.80%  46.45%  88.66%  49.05%  41.95%
0.150 459%  -15.96%  111.57% 3.59%  10.75%  43.59%  109.84%  37.85%  35.72%
0.200 472%  -15.30%  109.44% 3.75% 9.22%  44.14%  9B.77%  37.70%  32.24%
0.250 5.80%  -15.70%  111.36% 6.83% 8.56%  45.68%  95.65%  33.05%  27.85%
0.300 11.61%  -14.58%  111.74% 4.28% 8.85%  40.01%  89.45%  22.73%  24.08%
0.350 431%  -16.02%  110.41% 4.11% 9.44%  46.80% 125.61%  33.16%  23.28%
0.400 10.54%  -14.16%  114.65% 3.39% 9.92%  39.09%  81.27%  25.77%  25.21%
0.425 8.98%  -14.23%  114.77% 4.51% 8.81%  39.48%  79.48%  29.50%  24.45%
0.450 9.87%  -14.57%  116.85% 6.50% 9.08%  41.12%  76.33%  27.93%  23.43%
0.475 -1.08%  -17.17%  130.81%  20.69%  19.42%  51.22%  17.70%  20.12%  28.79%
0.500 -0.19%  -16.84%  129.58%  21.12%  18.96%  49.41%  17.16%  18.62%  27.49%
0.525 SL12%  -16.90%  131.01%  18.92%  19.81%  50.76%  17.73%  18.62%  27.04%
0.550 -0.57%  -16.69%  130.00%  19.25%  19.54% = 49.98%  17.32%  17.34%  25.85%
0.575 0.18% -16.34% 129.32% 19.15% 19.12% 48.51% 16.84% 15.71% 24.61%
0.600 1.66%  -14.90%  113.02%  17.90%  15.79%  49.01%  14.64%  10.06%  14.77%
0.625 1.33%  -15.12%  113.16%  18.48%  16.67%  49.38%  14.59%  11.92%  14.28%
0.650 1.92%  -15.61%  123.58%  20.15%  18.84%  46.07%  15.07%  12.47%  18.89%
0.675 1.88%  -14.92%  111.30%  1927%  17.32%  49.50%  13.67% 8.57%  11.30%
0.700 2.90%  -14.62%  111.05%  19.75%  17.26%  47.96%  12.78% 6.30% 9.49%
0.725 371%  -1421%  107.72%  20.26%  17.32%  46.67%  11.85% 4.55% 6.69%
0.750 6.97%  -12.99%  103.44%  21.35%  15.62%  40.55% 9.59% 3.39% 3.32%
0.775 7.94%  -10.94%  79.60%  18.98%  16.14%  41.32% 6.49%  -5.63%  -13.57%
0.800 8.43%  -12.23%  97.25%  20.86%  17.59%  40.40% 726%  -5.90%  -8.11%
0.825 11.28%  -10.88% 88.35%  21.42%  17.88%  36.47% 3.33%  -10.06%  -14.62%
0.850 13.34%  -10.54%  95.21%  21.65%  16.81%  33.73% 229%  -10.66%  -13.38%
0.875 18.79%  -8.23%  9L.11%  21.20%  14.45%  27.37%  -0.64% -1427% -15.61%
0.900 17.64%  -9.82%  100.32%  24.96%  15.98%  31.89%  -143%  -16.33% -18.08%
0.905 25.65%  -7.28%  94.28%  263%  12.82% = 23.82% = -4.62%  -19.67%  -19.49%
0.910 25.83%  -7.107%  93.34%  2726%  12.05% = 24.65% = -4.99%  -20.85%  -19.52%
0.915 28.34%  -6.34%  91.44%  27.46%  11.48%  22.59%  -6.02%  -22.00%  -20.47%
0.920 23.25%  -7.11%  96.43%  21.93%  13.75%  25.26% = -4.30%  -19.99%  -21.06%
0.925 27.80%  -5.85%  93.70%  23.55%  11.62%  22.27% = -637%  -21.95%  -22.09%
0.930 30.65%  -4.70%  91.24%  22.71% 9.99%  20.54%  -8.06%  -23.39%  -24.55%
0.935 72.07% 4.84%  67.58%  23.50% 4.45% 3.21%  -1830%  -30.37%  -34.35%
0.940 37.02%  -0.70%  67.56% 19.92%  8.90% 14.77% -12.07% -29.86% -41.98%
0.945 37.97%  -0.75%  71.85%  20.30% 7.65%  15.55%  -12.90%  -31.11%  -43.62%
0.950 53.14% 2.92%  66.20%  22.01% 4.03% 7.46%  -17.79%%  -33.65%  -43.90%
0.955 40.63%  -0.77% 85.41%  19.94% 6.03%  15.58%  -13.87%  -30.54%  -35.35%
0.960 61.37% 5.92%  71.59%  15.69% 2.29% 5.58%  -19.91%  -35.02%  -37.49%
0.965 92.95%  14.03%  51.78%  13.78% = -7.90% = -639%  -2727%  -44.15%  -55.83%
0.970 68.62% 6.54%  75.47%  17.86% 1.67% 3.01%  -22.64%  -39.05%  -42.11%

0.975 416.33% 32.19% 21.44%  -10.69%  -19.73%  -19.45%  -26.56%  -55.69%  -60.21%
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MEFRK 62, XFNVT A DEHLE ) ZEBISEZEEDOL Fa AT T 4 TR T X,
a) HABDOL Mo X7 T TRLT X

1=0.5 0.6 0.65 0.7 0.75 0.8 0.85 0.87 0.89 0.9 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 0.999
n=0.5| 87% -34% -27% 0.1% 0.1% 35% 47% 6.7% 84% 169% 14.7% 183% 16.6% 25.6% 21.5% 28.0% 41.6% 75.2% 760.5% 130.6%
0.6 12.1% 9.6% -3.6% -1.1% -04% 1.1% 44% 33% 49% 79% 11.3% 11.4% 147% 15.7% 19.7% 21.4% 29.0% 52.7% 827.2% -
0.65| 12.8% 9.8% -4.1% -2.6% -1.2% -03% 28% 3.8% 49% 4.6% 11.1% 98% 142% 159% 18.7% 19.5% 21.9% 37.7% 334.3% 117.8%
0.7] 11.5% 4.0% -3.1% -3.0% -2.1% -0.5% 13% 26% 3.6% 65% 63% 10.7% 124% 172% 159% 15.6% 21.8% 37.4% 61.8% 886.4%
0.75| 9.3% 10.8% -3.4% 5.6% -2.8% -1.7% 22% 4.7% 1.8% 49% 42% 73% 132% 11.3% 13.9% 157% 19.7% 25.7% 71.4% 229.6%
0.77| 11.3% 11.5% -3.1% 5.0% -3.2% -1.9% 08% -03% 13% 59% 50% 58% 11.7% 8.1% 11.5% 16.2% 182% 24.3% 62.3% 29794.3%
0.79| 104% 9.8% -33% 5.6% -3.7% -2.0% -12% 0.5% 0.7% 1.8% 45% 59% 64% 69% 9.0% 14.8% 13.8% 22.6% 50.9% 25445.7%
0.8 -25% 87% -3.1% 5.6% -3.9% -1.9% -06% 02% 29% 1.5% 49% 54% 51% 72% 7.5% 12.7% 12.4% 20.3% 54.3% 24990.8%
0.81| -1.8% 10.5% -32% 89% -3.9% -32% -09% 02% 13% 21% 38% 47% 47% 67% 81% 142% 11.4% 18.0% 45.7% 24497.4%
0.83| -1.8% -3.3% -3.1% 63% -39% 14% -05% -13% 14% 12% 3.7% 42% 45% 43% 65% 94% 9.6% 18.2% 44.3% 23401.5%
0.85| -12% -2.6% -3.1% -47% -43% 48% -1.1% -12% 04% -0.1% 33% 1.5% 3.0% 41% 56% 62% 11.1% 15.8% 40.1% 10625.9%
0.87| -54% -4.9% -55% -4.6% -48% -2.6% -21% -3.7% -0.6% -1.0% 24% 23% 24% 29% 4.6% 74% 99% 10.8% 25.1% 7010.0%
0.89| -44% -59% -6.1% -62% -52% -3.0% -2.6% -1.9% -1.5% -1.8% 14% 05% -04% 3.0% 21% 57% 55% 8.6% 18.7% 967.4%
09| -49% -7.0% -5.1% -63% -54% -32% -3.1% -0.7% -2.0% -28% 33% 04% -1.7% 2.6% 15% 4.0% 4.0% 69% 183% 2206.8%
091| -52% -7.4% -5.6% -64% -5.6% -3.7% -3.5% -32% -2.6% -05% 0.0% -0.7% -02% 08% -0.7% 2.7% 41% 7.7% 17.8% 1460.8%
0.92| -54% -7.8% -42% -43% -55% -39% -38% -22% -2.1% -2.0% -04% -2.8% -2.6% 02% 07% 02% 24% 52% 12.8% 885.4%
0.93| -5.6% -42% -42% -42% -6.8% -43% -42% -2.6% -3.9% -1.9% -02% -03% -29% 0.5% -0.1% 2.0% 0.8% 2.9% 17.0% 677.6%
0.94| -6.5% -3.8% -3.8% -3.8% -6.8% -44% -45% -3.9% -5.5% -1.0% -1.1% -2.0% -3.0% -1.7% -04% -12% -03% 22% 89% 1219.5%
0.95| -6.4% -42% -4.7% -4.0% -64% -51% -50% -44% -3.4% -3.5% -1.6% -3.8% -28% -1.8% -2.7% -33% -12% 0.7% 7.2% 1580.8%
0.96| -6.6% -43% -4.8% -43% -63% -54% -52% -44% -4.0% -34% -2.6% -45% -0.6% -32% -39% -1.9% -0.7% 0.5% 3.7% 1594.2%
0.97| -6.7% -4.6% -5.0% -2.5% -7.1% -64% -6.4% -55% -48% -3.0% -22% -5.1% -42% -49% -42% -3.5% -45% -1.7% 2.1% 1464.0%
0.98| -6.9% -4.7% -54% -28% -7.1% -64% -62% -6.0% -3.9% -3.9% -53% -41% -51% -6.0% -6.0% -5.7% -4.6% -1.8% -1.1% 1029.4%
0.99| -7.1% -5.1% -52% -32% -7.0% -6.6% -72% -6.5% -58% -56% -5.7% -3.9% -64% -6.5% -6.8% -7.6% -62% -3.8% -4.1% 1742.2%
1| 7.1% -55% -62% -3.8% -8.0% -73% -88% -83% -7.2% -6.6% -7.6% -6.9% -6.9% -97% -9.4% -9.7% -11.4% -11.9% -13.0% -12.3%
b) %SPR DL k1 AT T 4 TR, T A
2=0.5 0.6 0.65 0.7 0.75 0.8 0.85 0.87 0.89 0.9 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 0.999
n=0.5[ -15.6% -18.2% -17.9% -15.7% -15.7% -14.1% -13.9% -12.9% -12.7% -7.1% -9.0% -8.0% -84% -6.5% -72% -3.7% 0.1% 10.3% 50.9% 4.7%
0.6] -16.1% -15.2% -18.1% -15.4% -15.0% -14.7% -12.7% -13.4% -13.5% -11.6% -9.9% -9.9% -9.1% -8.6% -7.2% -6.7% -41% 4.6% 42.2% -
0.65| -16.6% -15.0% -18.2% -16.5% -14.9% -15.1% -13.1% -12.7% -11.9% -13.0% -9.2% -10.4% -8.8% -7.8% -6.3% -7.4% -6.8% -0.5% 30.1% 5.7%
0.7 -15.7% -15.5% -16.8% -16.3% -15.0% -14.5% -13.5% -12.7% -13.2% -12.0% -12.5% -8.3% -8.7% -6.5% -6.9% -7.9% -5.6% -02% 7.9% 5.7%
0.75| -15.4% -13.3% -16.8% -15.1% -15.0% -14.4% -12.8% -11.4% -13.4% -11.8% -13.2% -10.9% -7.5% -8.4% -7.6% -6.9% -55% -5.0% 12.4% 5.5%
0.77| -14.8% -13.6% -15.9% -15.7% -15.1% -14.5% -14.0% -16.4% -13.5% -11.3% -12.2% -11.6% -8.1% -9.7% -82% -58% -5.1% -3.9% 8.8% 97.2%
0.79| -14.8% -13.9% -15.9% -14.4% -15.3% -14.2% -15.2% -14.5% -13.6% -13.3% -12.2% -11.2% -10.7% -9.9% -9.1% -6.3% -7.6% -4.7% 4.9% 99.0%
0.8(-16.9% -13.6% -15.6% -14.3% -15.3% -14.0% -14.8% -14.5% -12.1% -13.3% -11.2% -10.7% -11.1% -9.4% -10.0% -6.9% -7.7% -6.1% 6.4% 100.1%
0.81|-16.1% -14.1% -15.7% -14.3% -15.2% -14.9% -14.7% -14.2% -12.9% -12.8% -11.6% -11.0% -11.1% -9.4% -9.4% -6.3% -83% -6.5% 3.7% 101.1%
0.83|-16.2% -16.3% -15.4% -15.0% -14.7% -13.7% -14.6% -15.4% -12.8% -12.9% -11.2% -10.9% -10.2% -10.3% -9.7% -8.2% -79% -5.3% 3.2% 102.9%
0.85)-16.0% -15.5% -15.1% -16.4% -15.5% -11.9% -14.5% -14.9% -13.0% -13.9% -11.0% -12.0% -10.7% -10.3% -9.7% -9.5% -6.7% -6.0% 3.1% 99.8%
0.87|-17.0% -17.0% -16.7% -16.2% -15.4% -14.8% -14.6% -17.3% -13.2% -14.0% -11.1% -12.0% -11.1% -10.3% -9.4% -8.1% -6.8% -8.4% -1.5% 100.7%
0.89( -16.2% -17.4% -15.4% -18.0% -15.4% -15.0% -14.8% -13.7% -13.5% -13.6% -11.2% -10.5% -13.2% -10.4% -10.6% -8.5% -8.9% -8.4% -4.2% 75.0%
0.9]-16.5% -17.8% -15.9% -17.9% -15.5% -14.8% -153% -13.0% -13.5% -14.6% -9.4% -11.2% -14.3% -10.4% -11.3% -9.0% -9.9% -10.3% -4.1% 75.6%
0.91] -16.7% -17.8% -16.2% -18.0% -15.6% -15.1% -15.3% -14.4% -13.7% -12.3% -11.5% -11.4% -12.5% -11.0% -13.1% -9.8% -9.6% -8.6% -4.0% 72.7%
0.92| -16.8% -18.1% -16.2% -15.2% -15.5% -15.1% -15.4% -13.7% -13.7% -13.0% -11.9% -13.5% -13.6% -11.3% -10.5% -11.2% -10.1% -10.4% -6.1% 68.7%
0.93]-16.9% -16.8% -15.3% -14.6% -17.8% -15.2% -15.5% -13.7% -14.0% -12.8% -11.4% -11.3% -13.2% -10.7% -11.0% -10.0% -10.9% -11.0% -3.0% 65.5%
0.94| -17.3% -15.5% -15.0% -13.7% -17.4% -15.2% -15.5% -14.6% -15.5% -11.3% -11.6% -11.9% -13.2% -12.3% -10.5% -11.9% -10.8% -11.2% -6.6% 71.8%
0.95| -17.4% -15.8% -15.6% -13.7% -17.0% -15.9% -15.5% -14.8% -12.2% -12.7% -11.7% -12.9% -12.2% -11.6% -12.4% -13.1% -11.9% -10.9% -6.4% 76.4%
0.96| -17.4% -15.9% -15.6% -13.9% -16.6% -15.6% -14.2% -14.7% -12.8% -11.9% -12.1% -12.7% -11.0% -12.0% -13.3% -11.8% -10.5% -10.2% -8.1% 66.3%
0.97|-17.3% -16.2% -15.6% -12.6% -17.5% -16.2% -14.9% -14.7% -13.8% -11.7% -11.2% -12.8% -12.0% -13.2% -12.1% -13.0% -12.8% -10.5% -8.1% 55.3%
0.98-17.4% -16.3% -15.8% -12.6% -17.1% -16.6% -14.4% -15.8% -12.9% -12.8% -12.9% -12.1% -12.9% -14.0% -13.5% -13.8% -11.5% -9.0% -8.9% 40.8%
0.99|-17.3% -16.7% -15.4% -12.7% -17.7% -16.4% -15.1% -14.8% -14.0% -13.9% -13.6% -13.5% -13.1% -14.0% -13.6% -14.3% -11.3% -9.3% -8.3% 27.6%
11-17.3% -17.6% -16.1% -12.7% -16.8% -16.7% -18.3% -15.1% -14.2% -13.8% -15.0% -12.6% -12.4% -15.6% -14.4% -13.8% -15.4% -14.0% -11.3% -13.5%
¢) 3IMDFEDOL b AT T 4 TNAT A
2=0.5 0.6 0.65 0.7 0.75 0.8 0.85 0.87 0.89 0.9 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 0.999,
1n=0.5{109.1% 132.7% 132.0% 118.8% 118.4% 110.0% 107.6% 102.3% 101.8% 67.1% 80.1% 80.5% 91.4% 84.2% 83.7% 78.0% 74.6% 553% 0.6% 37.3%
0.6/105.4% 119.9% 131.0% 112.8% 112.7% 107.4% 97.6% 97.7% 104.4% 85.7% 71.4% 80.3% 84.5% 86.6% 83.6% 84.1% 80.7% 52.7% -1.9% -
0.65/103.9% 106.1% 129.8% 114.2% 110.6% 106.9% 96.7% 94.1% 89.2% 99.7% 66.3% 74.2% 78.8% 77.7% 67.2% 83.3% 84.4% 62.6% 7.3% 3.9%
0.7 98.8% 107.1% 123.8% 111.3% 108.7% 103.5% 97.6% 91.0% 91.9% 87.9% 77.7% 59.4% 68.8% 53.6% 60.3% 72.8% 772% 67.3% 44.9% -37.8%
0.75| 97.9% 99.5% 121.9% 103.2% 106.7% 100.7% 96.2% 90.4% 90.5% 78.8% 68.6% 61.2% 57.5% 52.8% 50.0% 53.6% 66.6% 70.0% 25.6% -37.1%
0.77| 97.8% 93.8% 107.2% 114.4% 106.2% 101.4% 97.9% 91.0% 87.2% 77.0% 59.7% 60.4% 49.5% 57.3% 53.0% 50.1% 57.6% 65.8% 28.6% -78.1%
0.79| 97.5% 95.4% 106.9% 105.9% 105.8% 99.2% 99.2% 92.3% 85.1% 83.9% 58.4% 52.8% 559% 57.7% 52.0% 49.1% 67.6% 65.3% 30.2% -78.2%
0.8/117.6% 97.2% 105.8% 105.8% 104.3% 98.4% 98.4% 92.4% 84.0% 83.2% 56.1% 52.6% 56.2% 53.9% 51.7% 48.6% 66.5% 66.0% 32.4% -78.5%
0.81|115.2% 95.2% 105.4% 103.6% 103.8% 99.6% 98.0% 91.9% 84.6% 81.3% 62.0% 51.6% 53.8% 54.1% 50.6% 46.5% 65.6% 64.8% 34.9% -78.7%
0.83|114.7% 110.3% 104.6% 106.0% 101.1% 100.9% 95.8% 92.6% 82.7% 78.8% 59.1% 47.2% 52.0% 55.2% 50.3% 48.1% 54.2% 46.6% 35.7% -79.1%
0.85/113.7% 106.5% 102.6% 115.4% 106.1% 96.8% 94.8% 91.2% 81.5% 79.1% 56.5% 58.9% 54.5% 52.8% 50.1% 48.5% 41.5% 58.7% 29.1% -78.5%
0.87/119.0% 113.0% 107.5% 113.7% 102.1% 101.0% 94.0% 94.1% 80.1% 77.7% 55.6% 56.7% 53.5% 53.1% 48.4% 44.2% 39.5% 59.8% 32.8% -76.7%
0.89(118.3% 114.8% 98.9% 126.6% 100.9% 101.0% 93.1% 84.9% 78.5% 75.6% 54.5% 482% 57.7% 51.4% 50.1% 44.9% 43.3% 57.0% 34.0% -59.0%
0.9(118.4% 111.9% 102.5% 125.8% 101.0% 99.9% 93.1% 83.1% 77.6% 76.0% 48.8% 50.3% 60.1% 50.5% 52.2% 42.2% 43.9% 59.6% 32.6% -58.6%
0.91|118.6% 111.7% 102.6% 125.5% 100.8% 99.9% 92.7% 84.7% 76.9% 72.8% 53.3% 51.1% 55.9% 51.0% 61.5% 42.7% 41.5% 55.7% 30.4% -58.2%
0.92|118.6% 112.5% 105.3% 74.1% 100.3% 99.5% 92.3% 82.8% 76.4% 72.2% 58.1% 54.7% 56.1% 51.5% 53.8% 56.3% 41.6% 57.4% 31.8% -57.8%
0.93|118.2% 110.4% 104.2% 69.9% 106.3% 99.3% 91.8% 82.2% 74.8% 69.5% 57.0% 51.6% 53.8% 45.7% 54.1% 55.6% 43.1% 57.4% 24.7% -57.5%
0.94|118.1% 106.3% 103.1% 61.3% 104.5% 98.9% 91.3% 84.4% 77.2% 61.1% 53.7% 52.1% 53.1% 50.1% 51.9% 59.4% 422% 56.8% 27.2% -64.5%
0.95|118.2% 106.7% 103.4% 60.7% 106.1% 100.8% 90.6% 84.2% 68.6% 62.9% 55.3% 52.4% 47.9% 45.0% 554% 60.8% 44.5% 54.1% 24.2% -65.0%
0.96|117.5% 106.8% 103.3% 61.2% 103.8% 95.6% 84.3% 83.6% 69.2% 61.4% 51.7% 49.9% 48.7% 44.1% 62.0% 59.5% 38.9% 50.7% 24.7% -65.4%
0.97|116.8% 108.1% 103.3% 40.9% 107.9% 96.6% 85.3% 81.8% 72.0% 60.4% 53.5% 49.1% 44.5% 482% 55.4% 69.3% 51.1% 48.4% 23.0% -62.8%
0.98/116.7% 108.4% 103.3% 40.1% 105.9% 102.1% 81.8% 85.0% 69.8% 62.6% 47.6% 52.6% 45.9% 62.2% 58.3% 68.7% 44.9% 37.4% 21.3% -61.4%
0.99(116.3% 111.0% 102.3% 39.9% 110.7% 100.7% 81.8% 80.0% 70.0% 66.3% 54.0% 51.9% 45.6% 62.8% 56.7% 66.7% 41.4% 39.3% 15.3% -58.4%
1]116.0% 116.8% 102.9% 38.5% 100.0% 100.2% 97.4% 75.1% 66.1% 60.6% 57.3% 47.3% 41.6% 65.0% 55.1% 52.6% 48.0% 40.8% 9.9% -51.5%
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e 6-2. frx

d) 4MOFEDOL hu AT T ¢ TRALT A

2=0.5 0.6 0.65 0.7 0.75 0.8 0.85 0.87 0.89 0.9 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 0.999
n=0.5| 5.9% 20.4% 20.3% 17.3% 17.6% 18.6% 19.6% 19.9% 21.6% 18.1% 19.8% 23.0% 19.2% 26.4% 23.1% 18.6% 19.8% 14.7% -22.7% -54.1%

0.6 7.6% 50% 19.7% 15.8% 15.0% 17.9% 16.4% 17.8% 193% 19.8% 20.9% 19.5% 20.2% 20.0% 20.9% 21.1% 21.4% 19.6% -11.5% -
0.65| 8.7% 3.7% 19.7% 17.5% 14.4% 17.6% 15.8% 16.1% 15.8% 18.1% 21.0% 20.1% 19.6% 18.5% 19.2% 21.5% 22.4% 21.8% -8.1% -51.2%
0.7 7.5% 4.6% 172% 16.5% 13.8% 15.1% 15.1% 14.9% 18.6% 21.5% 24.4% 16.5% 18.7% 20.2% 19.6% 20.9% 18.5% 17.2% 14.8% -52.8%
0.75| 8.0% 2.6% 16.8% 3.4% 13.1% 13.7% 13.6% 12.9% 16.5% 19.6% 27.0% 21.7% 17.3% 19.8% 22.7% 21.7% 17.8% 23.3% 11.7% -52.0%
0.77) 6.2% 3.5% 15.6% 3.5% 13.0% 13.5% 15.7% 30.5% 17.3% 19.1% 252% 22.7% 19.1% 19.7% 20.7% 18.2% 16.4% 17.8% 16.7% -77.8%
0.79| 7.6% 3.7% 15.6% 2.6% 13.1% 12.6% 17.5% 19.4% 17.5% 18.0% 25.1% 22.7% 21.6% 18.8% 20.4% 18.6% 18.0% 18.9% 22.3% -76.3%
0.8 20.1% 3.4% 152% 2.1% 12.9% 12.3% 16.6% 18.6% 142% 17.7% 21.0% 20.1% 21.2% 17.8% 22.2% 18.1% 16.4% 21.8% 16.8% -75.9%
0.81| 18.1% 4.6% 155% 1.7% 12.6% 13.4% 15.5% 17.0% 152% 17.2% 19.1% 20.3% 21.2% 17.3% 21.1% 17.9% 18.0% 20.5% 19.2% -75.4%
0.83| 18.8% 17.3% 15.1% 2.1% 11.7% 142% 16.6% 20.2% 152% 16.4% 18.3% 20.4% 17.5% 16.8% 19.7% 18.6% 17.0% 20.9% 18.6% -74.2%
0.85| 19.2% 16.1% 14.3% 14.7% 11.5% 12.4% 154% 182% 14.9% 19.0% 17.4% 17.8% 16.7% 17.1% 182% 18.9% 17.3% 16.9% 16.7% -67.0%
0.87| 13.7% 16.0% 13.9% 14.6% 11.8% 12.5% 14.3% 24.4% 14.7% 17.9% 16.1% 19.7% 17.3% 155% 15.9% 16.1% 16.2% 19.6% 18.1% -64.7%
0.89| 11.6% 15.0% 10.9% 14.2% 11.4% 12.6% 14.6% 13.2% 14.4% 15.4% 153% 13.5% 20.9% 16.4% 16.3% 14.7% 17.0% 16.7% 20.5% -34.9%
0.9] 12.0% 15.1% 12.8% 14.1% 11.6% 12.0% 15.6% 12.4% 14.0% 17.7% 12.6% 15.5% 22.8% 158% 17.3% 14.6% 18.5% 21.4% 19.7% -32.9%
091| 12.3% 14.4% 13.2% 14.0% 11.5% 12.0% 15.2% 13.7% 13.8% 12.3% 15.0% 14.1% 18.7% 15.2% 18.9% 15.6% 17.9% 16.6% 18.8% -29.6%
0.92| 12.2% 14.7% 15.0% 15.1% 11.1% 11.8% 15.0% 12.7% 14.5% 13.0% 14.6% 18.6% 18.7% 15.2% 12.6% 13.9% 17.2% 19.7% 20.3% -25.7%
0.93| 12.2% 16.3% 10.8% 14.2% 17.0% 11.7% 14.7% 12.4% 13.4% 12.6% 12.4% 13.9% 17.2% 14.5% 13.1% 12.1% 17.7% 18.2% 15.1% -22.1%
0.94| 13.1% 12.2% 104% 14.4% 158% 11.5% 14.4% 12.9% 164% 10.4% 12.2% 13.4% 16.9% 162% 11.2% 13.6% 15.4% 17.6% 18.1% -24.1%
0.95| 13.2% 12.4% 114% 14.2% 13.3% 122% 13.6% 12.7% 9.0% 11.6% 11.6% 14.6% 15.1% 14.4% 13.4% 14.4% 17.4% 14.9% 15.5% -31.0%
0.96| 13.3% 12.7% 11.2% 14.1% 12.6% 12.7% 9.9% 12.4% 10.2% 9.0% 12.0% 13.3% 12.3% 13.9% 13.5% 11.7% 13.9% 13.0% 16.3% -23.3%
0.97| 12.7% 13.0% 10.9% 15.7% 13.3% 13.1% 10.2% 10.9% 11.0% 9.0% 7.6% 13.0% 11.9% 14.3% 10.4% 11.7% 13.6% 11.3% 15.0% -11.3%
0.98| 12.7% 13.3% 10.8% 15.4% 12.1% 122% 9.7% 14.0% 9.1% 10.3% 13.2% 9.3% 12.8% 11.8% 11.7% 11.4% 10.9% 8.2% 13.5% 8.9%
0.99| 11.8% 13.7% 9.2% 15.1% 133% 11.3% 10.8% 9.9% 102% 10.8% 12.0% 15.6% 11.2% 10.3% 11.3% 10.6% 8.5% 6.2% 9.8% -6.7%
1] 11.8% 153% 10.1% 14.1% 10.6% 10.9% 15.8% 9.6% 9.0% 9.1% 12.9% 8.0% 7.9% 10.2% 10.3% 73% 12.2% 9.6% 11.5% 61.4%

ks — N
e) SHOFEDOL haART T 4 TINA T A

2=0.5 0.6 0.65 0.7 0.75 0.8 0.85 0.87 0.89 0.9 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 0.999
n=0.5 9.9% 21.0% 20.8% 16.7% 17.7% 15.9% 17.0% 16.7% 17.7% 17.6% 18.1% 14.3% 13.3% 13.4% 14.0% 83% 54% -3.4% -30.9% -0.4%

0.6 124% 11.1% 21.1% 17.3% 17.2% 17.0% 15.9% 17.6% 18.8% 18.2% 17.8% 17.3% 149% 14.2% 13.0% 11.2% 7.6% 1.4% -19.9% -
0.65| 13.9% 10.1% 212% 17.7% 17.3% 17.6% 16.3% 16.4% 164% 18.3% 12.0% 19.2% 144% 13.8% 12.9% 11.1% 10.2% 5.0% -17.5% -1.3%
0.7 13.0% 82% 19.5% 17.4% 17.5% 17.1% 16.8% 16.6% 17.1% 16.4% 18.2% 14.4% 15.8% 14.8% 12.6% 10.6% 9.8% 52% -2.3% 7.4%
0.75| 11.2% 7.5% 19.3% 10.0% 17.6% 17.4% 15.5% 14.5% 17.5% 15.5% 19.7% 21.1% 16.4% 182% 15.6% 13.7% 9.1% 89% -3.0% 106.7%
0.77| 10.8% 8.6% 16.8% 12.0% 17.7% 17.3% 16.5% 18.6% 17.6% 14.6% 19.6% 21.8% 18.8% 17.8% 152% 122% 9.7% 9.2% -2.7% -86.2%
0.79| 9.8% 83% 16.8% 10.2% 18.0% 17.1% 18.0% 17.2% 17.6% 17.3% 18.9% 23.3% 18.7% 17.5% 17.8% 13.4% 11.7% 9.9% 0.1% -85.0%
0.8 16.2% 7.0% 164% 10.0% 17.8% 17.0% 17.3% 17.3% 15.8% 17.4% 18.1% 20.6% 19.2% 17.4% 19.0% 14.9% 12.2% 10.8% 0.1% -84.8%
0.81| 15.4% 8.8% 16.8% 12.0% 17.6% 18.1% 17.3% 17.0% 16.8% 16.7% 18.7% 21.1% 19.6% 17.3% 17.9% 14.0% 12.9% 11.7% 1.8% -84.5%
0.83| 153% 15.9% 15.6% 12.1% 17.0% 15.1% 16.7% 18.2% 163% 17.3% 17.8% 20.5% 18.3% 18.2% 18.0% 16.0% 13.4% 9.0% 2.3% -83.7%
0.85| 14.8% 15.0% 152% 19.4% 17.5% 12.8% 16.7% 17.6% 16.7% 17.8% 17.5% 20.2% 18.0% 182% 17.3% 17.7% 152% 12.7% 2.2% -82.9%
0.87| 17.7% 17.2% 19.5% 19.0% 17.4% 17.0% 17.1% 20.2% 17.0% 18.1% 17.3% 19.6% 17.8% 17.0% 16.7% 15.8% 15.5% 15.1% 6.9% -81.4%
0.89| 16.6% 18.0% 18.9% 20.9% 17.3% 17.1% 17.2% 16.8% 17.3% 18.1% 17.1% 17.7% 19.7% 16.6% 17.8% 157% 16.4% 15.7% 9.7% -57.0%
0.9] 16.9% 20.5% 18.4% 20.8% 17.4% 16.9% 17.5% 15.6% 174% 19.0% 15.0% 17.7% 20.4% 16.4% 18.1% 16.8% 17.4% 16.9% 9.9% -56.0%
091| 17.1% 20.8% 18.7% 20.7% 17.4% 172% 17.6% 17.5% 17.6% 16.3% 17.4% 18.1% 18.1% 17.4% 18.1% 173% 18.6% 15.9% 9.9% -53.9%
0.92| 17.2% 21.1% 17.6% 21.0% 17.1% 17.2% 17.6% 16.3% 17.0% 17.4% 17.3% 19.9% 19.9% 17.3% 15.7% 16.5% 18.4% 17.4% 12.4% -51.4%
0.93| 17.3% 17.3% 17.0% 20.2% 19.2% 17.4% 17.6% 16.4% 18.1% 17.7% 16.4% 163% 19.3% 18.1% 16.0% 15.0% 17.8% 18.5% 9.9% -48.6%
0.94| 18.0% 16.4% 164% 19.1% 18.7% 172% 17.6% 17.4% 19.9% 17.0% 16.8% 17.0% 18.9% 19.6% 15.6% 17.5% 17.8% 18.6% 14.0% -49.4%
0.95| 17.8% 16.5% 17.3% 19.1% 18.3% 17.8% 17.6% 17.4% 162% 18.5% 16.7% 18.9% 20.0% 17.9% 17.2% 19.1% 18.1% 18.9% 13.9% -48.3%
0.96| 17.8% 16.5% 16.9% 19.0% 17.9% 17.5% 16.7% 17.0% 16.5% 17.2% 16.8% 19.3% 15.9% 19.2% 18.4% 17.1% 16.7% 18.0% 15.7% -45.9%
0.97| 17.7% 15.9% 16.8% 20.4% 18.5% 183% 17.5% 17.3% 17.1% 16.4% 153% 19.3% 16.8% 20.8% 17.0% 18.9% 19.2% 18.6% 16.1% -34.1%
0.98| 17.6% 15.6% 16.8% 20.3% 18.0% 18.1% 16.5% 17.7% 15.6% 17.1% 18.5% 16.4% 17.1% 18.8% 18.4% 20.0% 17.4% 16.6% 17.0% -22.0%
0.99| 17.3% 152% 16.2% 20.2% 17.5% 17.6% 17.0% 16.7% 16.7% 17.6% 18.1% 20.8% 16.8% 17.8% 17.8% 20.4% 16.8% 16.3% 15.8% 8.6%
1] 17.1% 159% 16.7% 20.0% 17.1% 17.3% 18.9% 16.8% 16.7% 17.0% 18.2% 13.6% 14.2% 18.9% 17.7% 16.9% 20.3% 20.2% 15.5% 4.8%

f) 6MDFEDL Fa AT T 4 TIRAT A

2=0.5 0.6 0.65 0.7 0.75 0.8 0.85 0.87 0.89 0.9 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 0.999
n=0.5| 48.3% 58.1% 56.4% 50.5% 51.8% 45.8% 46.3% 42.1% 41.0% 254% 29.5% 27.6% 30.5% 22.0% 27.6% 23.9% 14.1% -1.1% -46.4% 660.2%

0.6] 48.2% 43.0% 58.0% 49.6% 48.2% 49.3% 42.2% 46.7% 43.1% 38.9% 37.5% 34.1% 31.0% 30.2% 27.4% 28.0% 23.5% 9.1% -36.9% -
0.65| 48.7% 46.9% 59.5% 57.5% 48.3% 51.5% 44.2% 42.7% 40.8% 42.3% 39.7% 36.5% 31.2% 29.1% 28.0% 29.6% 29.4% 18.4% -17.8% 334.5%
0.7| 42.5% 51.0% 50.6% 56.5% 48.7% 48.0% 45.2% 43.5% 463% 38.4% 44.3% 36.8% 31.8% 27.6% 31.8% 353% 27.5% 18.0% 8.4% 360.1%
0.75| 42.3% 40.6% 50.1% 51.6% 48.5% 47.9% 41.7% 37.5% 47.0% 41.5% 51.1% 38.3% 28.3% 33.8% 33.3% 31.8% 29.5% 259% 1.9% 323.3%
0.77| 38.6% 40.0% 52.0% 47.8% 48.9% 47.8% 46.0% 61.2% 482% 39.2% 47.7% 41.8% 30.1% 39.1% 35.5% 29.9% 29.8% 252% 8.1% -88.1%
0.79| 40.3% 41.1% 52.0% 41.4% 50.0% 46.2% 52.9% 50.3% 48.8% 47.8% 48.0% 40.8% 41.7% 40.0% 38.0% 30.2% 34.3% 26.3% 12.5% -87.4%
0.8] 49.8% 41.1% 50.4% 40.5% 50.4% 45.0% 49.9% 50.4% 41.2% 48.0% 43.8% 42.2% 44.5% 38.1% 41.7% 32.0% 35.1% 28.8% 11.7% -87.2%
0.81| 45.6% 41.7% 49.9% 38.8% 50.0% 49.8% 49.3% 48.6% 452% 45.4% 43.2% 42.6% 45.7% 383% 38.9% 29.5% 36.7% 30.3% 15.3% -87.0%
0.83| 45.8% 51.9% 49.3% 42.2% 47.5% 40.5% 48.8% 55.9% 44.1% 46.0% 41.7% 45.0% 41.5% 42.2% 40.1% 36.0% 37.2% 32.3% 16.0% -86.5%
0.85| 44.3% 47.1% 47.3% 49.0% 49.7% 33.9% 48.4% 52.5% 454% 51.0% 41.1% 45.7% 43.2% 41.3% 40.3% 40.9% 33.0% 29.1% 17.7% -74.3%
0.87| 50.6% 55.4% 53.9% 47.6% 50.2% 46.2% 49.4% 72.5% 46.7% 51.9% 41.5% 43.9% 44.4% 42.2% 39.6% 35.6% 33.0% 35.3% 25.6% -80.3%
0.89| 45.1% 58.1% 47.1% 55.9% 50.0% 46.8% 50.2% 46.6% 48.0% 50.0% 42.6% 42.3% 56.0% 41.4% 44.1% 36.6% 40.3% 35.2% 30.8% -59.1%
09| 46.6% 61.4% 48.3% 55.4% 50.8% 45.9% 52.4% 42.6% 48.1% 55.9% 35.6% 452% 65.0% 41.2% 46.2% 38.7% 43.6% 40.1% 30.2% -62.3%
0.91| 47.7% 61.4% 50.1% 55.6% 51.0% 46.8% 52.8% 49.9% 48.9% 42.3% 43.1% 455% 50.7% 44.0% 55.1% 41.8% 40.2% 35.1% 29.7% -60.0%
0.92| 47.9% 64.2% 49.0% 55.2% 49.9% 46.7% 53.1% 45.5% 47.8% 45.8% 43.8% 59.3% 59.7% 44.8% 42.5% 46.0% 43.8% 40.3% 34.8% -56.3%
0.93| 48.1% 50.1% 43.7% 51.3% 68.3% 47.3% 53.2% 45.6% 50.3% 43.9% 41.1% 44.2% 57.3% 42.1% 44.2% 39.6% 48.4% 42.7% 27.4% -51.6%
0.94| 51.5% 43.6% 41.8% 46.6% 64.1% 46.8% 53.3% 49.7% 61.8% 37.5% 42.5% 47.7% 56.9% 482% 41.5% 46.5% 47.7% 42.8% 36.0% -51.4%
0.95| 51.1% 44.4% 44.4% 46.5% 57.5% 49.7% 53.1% 50.2% 40.9% 43.7% 42.0% 53.4% 48.6% 45.9% 50.2% 52.1% 53.5% 41.8% 35.5% -53.9%
0.96| 51.3% 44.7% 44.5% 46.8% 54.6% 49.1% 46.0% 49.2% 43.6% 39.3% 45.2% 50.6% 40.2% 46.8% 51.7% 43.3% 45.4% 38.8% 40.7% -44.2%
0.97| 50.4% 46.4% 44.3% 43.8% 60.4% 52.6% 49.6% 49.1% 46.6% 38.1% 38.9% 50.5% 48.7% 52.3% 45.1% 44.0% 52.8% 39.2% 38.6% -24.7%
0.98| 50.6% 46.5% 44.7% 43.3% 56.5% 51.8% 46.2% 552% 41.2% 41.0% 48.1% 43.9% 54.9% 52.6% 51.7% 47.0% 44.9% 34.6% 40.2% -22.0%
0.99| 49.2% 48.1% 41.4% 43.3% 57.7% 49.7% 49.6% 47.8% 45.8% 45.8% 49.0% 44.9% 54.2% 50.2% 50.9% 49.0% 41.6% 32.1% 35.5% -6.9%
1] 49.0% 49.5% 44.4% 42.0% 52.8% 49.6% 68.9% 49.3% 44.3% 42.8% 55.1% 46.7% 45.8% 57.7% 50.5% 47.8% 64.8% 49.0% 37.1% 39.4%
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e 62, fix

g) THDOFMEDL b AT T 4 TRA T A

2=0.5 0.6 0.65 0.7 0.75 0.8 0.85 0.87 0.89 0.9 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 0.999
n=0.5| 98.7% 18.9% 18.4% 16.3% 15.8% 12.9% 10.3% 8.6% 7.0% 1.8% 1.7% 02% 09% -2.8% -50% -9.8% -13.5% -25.6% -41.2% 379.4%

0.6/115.9% 79.8% 19.1% 17.5% 17.1% 15.1% 12.0% 11.6% 11.1% 7.8% 4.5% 43% 3.0% 23% -02% -2.8% -6.9% -19.9% -39.4% -
0.65|134.6% 92.9% 19.4% 18.1% 17.9% 163% 13.5% 12.4% 109% 11.7% 5.7% 54% 3.7% 2.8% -0.7% -02% -2.5% -13.1% -24.3% 337.9%
0.7|131.7% 90.0% 19.5% 18.6% 18.7% 17.2% 152% 13.7% 11.9% 11.4% 9.0% 63% 48% 07% 04% 09% -0.7% -7.9% -22.3% 362.6%
0.75|118.4% 77.4% 19.8% 82.5% 19.5% 18.4% 154% 13.8% 13.9% 11.9% 10.0% 85% 55% 4.4% 2.1% 03% 0.6% -2.6% -24.2% 453.6%
0.77|1116.1% 95.3% 19.3% 86.7% 19.9% 18.7% 15.9% 14.8% 144% 11.9% 99% 9.7% 63% 7.0% 44% 09% 0.6% -0.8% -21.4% -89.9%
0.79/107.8% 94.7% 19.5% 87.6% 20.2% 19.1% 16.8% 15.4% 15.1% 14.0% 10.7% 102% 9.1% 8.7% 6.1% 25% 4.9% 0.7% -17.5% -89.4%
0.8 18.9% 84.9% 19.5% 85.4% 20.3% 19.1% 16.7% 158% 14.5% 14.3% 11.2% 11.0% 10.1% 89% 7.1% 3.8% 6.1% 1.7% -15.5% -89.2%
0.81| 18.8% 95.8% 19.6% 96.0% 20.4% 19.6% 17.1% 16.1% 153% 14.3% 12.2% 11.6% 10.6% 9.6% 7.5% 3.7% 6.6% 3.0% -11.9% -89.0%
0.83| 18.8% 19.5% 19.7% 96.9% 20.7% 16.9% 17.0% 16.6% 15.6% 15.2% 12.9% 123% 11.9% 11.7% 9.3% 6.7% 7.3% 0.3% -10.2% -88.5%
0.85| 18.5% 19.5% 20.0% 21.1% 20.6% 157% 17.7% 17.0% 164% 15.8% 13.6% 14.6% 13.6% 12.7% 10.9% 9.1% 54% 6.1% -8.6% -85.1%
0.87| 21.0% 20.3% 21.1% 21.1% 21.1% 19.5% 18.6% 17.7% 17.3% 16.8% 14.8% 14.5% 14.5% 14.1% 12.6% 98% 72% 87% -2.1% -78.8%
0.89| 20.8% 20.9% 22.8% 21.3% 21.5% 19.8% 18.9% 18.8% 182% 17.9% 159% 17.5% 16.0% 14.6% 14.6% 12.0% 10.7% 11.2% 1.7% -66.0%
0.9] 21.0% 21.7% 21.4% 21.4% 21.5% 20.1% 19.1% 18.4% 18.6% 18.2% 15.8% 17.3% 16.6% 153% 15.1% 13.4% 11.6% 11.7% 2.7% -64.3%
091 21.1% 22.1% 21.6% 21.5% 21.7% 20.3% 19.5% 19.6% 19.1% 18.1% 17.5% 183% 16.7% 16.7% 15.9% 143% 12.2% 12.4% 3.6% -60.8%
0.92| 21.3% 22.2% 204% 22.3% 21.7% 20.5% 19.7% 19.3% 18.8% 19.0% 17.9% 18.7% 183% 17.3% 16.9% 16.7% 13.8% 13.5% 6.6% -57.2%
0.93| 21.4% 20.1% 21.2% 22.6% 21.1% 20.8% 20.0% 19.7% 20.2% 19.3% 18.3% 18.5% 19.2% 17.8% 17.5% 16.5% 15.0% 15.3% 5.9% -58.1%
0.94| 21.7% 20.7% 21.0% 22.9% 21.3% 20.9% 20.3% 20.3% 20.6% 20.0% 19.1% 19.9% 20.0% 18.7% 18.6% 18.4% 16.6% 16.1% 10.3% -55.9%
0.95| 21.6% 20.8% 21.3% 23.2% 21.4% 21.1% 20.7% 20.6% 21.6% 21.1% 19.7% 20.9% 20.9% 19.5% 19.3% 19.7% 17.0% 17.9% 12.5% -54.7%
0.96| 21.8% 20.9% 214% 23.4% 21.6% 21.5% 22.1% 20.7% 21.6% 22.0% 20.5% 22.0% 20.3% 21.1% 20.3% 19.8% 18.2% 18.9% 14.9% -43.2%
0.97| 22.0% 20.9% 21.6% 25.8% 21.7% 21.9% 22.7% 21.8% 21.6% 21.9% 21.5% 23.0% 22.0% 22.1% 21.7% 21.1% 20.9% 21.1% 17.6% -25.2%
0.98| 22.1% 20.8% 21.9% 26.3% 22.1% 21.7% 22.9% 21.3% 21.7% 21.9% 23.3% 22.9% 22.6% 22.2% 22.4% 22.6% 22.5% 22.5% 20.7% -5.9%
0.99| 22.4% 20.9% 22.2% 26.7% 21.6% 22.1% 23.2% 22.7% 22.6% 22.6% 23.2% 23.5% 23.8% 22.8% 23.0% 24.0% 24.7% 25.3% 25.8% -6.1%
1] 22.5% 20.9% 22.6% 27.5% 23.2% 22.7% 22.3% 24.3% 24.1% 24.2% 24.2% 27.2% 253% 24.7% 25.1% 26.3% 25.6% 28.6% 36.2% 95.2%

ks — N
h) SO FEDL hu AT T 4 TINAT A

2=0.5 0.6 0.65 0.7 0.75 0.8 0.85 0.87 0.89 0.9 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 0.999
n=0.5| 24.8% 25.0% 224% 14.1% 11.7% 5.8% 14% -0.6% -4.7% -13.9% -12.6% -15.2% -14.6% -18.4% -20.7% -25.7% -30.4% -41.8% -64.1% 468.3%

0.6 17.9% 28.5% 25.1% 17.5% 143% 9.6% 4.1% 32% 1.6% -4.3% -10.1% -8.6% -10.6% -10.9% -15.1% -17.5% -22.0% -35.6% -61.5% -
0.65| 16.4% 22.9% 26.0% 19.3% 16.3% 11.9% 69% 55% 2.6% 28% -9.1% -9.1% -92% -10.6% -17.1% -14.0% -17.3% -28.9% -54.1% 411.0%
0.7| 18.8% 35.9% 26.5% 20.9% 18.6% 14.0% 10.3% 7.5% 4.0% 2.2% -3.2% -10.3% -82% -14.3% -14.9% -12.4% -15.5% -22.8% -38.0% 465.5%
0.75| 22.8% 23.8% 28.7% 30.5% 21.3% 169% 11.6% 8.1% 79% 3.8% -1.9% -53% -7.6% -10.5% -14.3% -14.6% -13.8% -16.7% -40.7% 441.5%
0.77| 21.3% 20.6% 26.1% 34.1% 22.7% 18.5% 14.8% 13.2% 8.8% 4.0% -3.1% -3.6% -83% -6.8% -11.1% -13.9% -14.7% -16.1% -36.6% -95.8%
0.79| 22.8% 23.8% 27.3% 33.9% 242% 19.9% 17.1% 132% 9.7% 72% -2.0% -43% -34% -47% -9.1% -12.0% -9.0% -13.9% -32.6% -95.4%
0.8 35.0% 27.6% 27.7% 34.5% 24.6% 20.7% 17.8% 13.9% 9.0% 7.9% -2.1% -4.0% -23% -5.0% -7.6% -11.7% -8.1% -12.2% -30.3% -95.3%
0.81| 35.7% 22.4% 28.3% 26.6% 254% 21.8% 18.3% 14.5% 102% 8.7% 1.6% -3.0% -2.0% -4.0% -7.2% -10.9% -7.1% -11.3% -26.7% -95.2%
0.83| 36.8% 32.2% 29.8% 30.7% 26.6% 23.0% 18.4% 16.9% 11.8% 10.2% 3.1% -22% -12% -1.3% -5.0% -8.0% -6.9% -14.1% -24.7% -94.9%
0.85| 37.8% 33.5% 31.4% 33.0% 30.8% 242% 20.2% 183% 13.6% 123% 49% 39% 18% -0.1% -3.3% -49% -11.2% -8.5% -23.1% -94.4%
0.87| 45.4% 38.1% 35.8% 34.6% 31.4% 284% 22.5% 21.5% 155% 143% 7.1% 62% 4.6% 2.7% -1.1% -42% -9.7% -4.9% -17.8% -93.7%
0.89| 47.8% 40.7% 39.1% 40.5% 33.7% 30.9% 25.0% 22.2% 17.9% 17.0% 9.6% 72% 93% 52% 3.0% -09% -3.6% -2.6% -13.2% -71.0%
0.9| 48.7% 41.4% 39.8% 41.5% 35.0% 32.1% 26.8% 23.0% 193% 183% 9.3% 84% 11.9% 65% 59% 0.0% -0.9% 1.1% -12.2% -69.3%
091| 49.9% 43.1% 41.6% 42.7% 36.4% 33.8% 28.4% 25.6% 209% 19.4% 12.9% 10.9% 12.5% 89% 11.3% 22% -0.6% 0.2% -11.0% -67.5%
0.92| 51.1% 44.4% 404% 32.9% 38.1% 354% 30.1% 26.7% 23.4% 21.4% 15.7% 14.0% 13.8% 11.2% 9.7% 98% 12% 3.9% -7.6% -65.6%
0.93| 52.4% 43.8% 43.3% 33.4% 37.8% 37.3% 32.0% 28.7% 258% 22.6% 17.7% 15.0% 15.0% 9.6% 12.2% 10.9% 54% 6.6% -9.1% -63.5%
0.94| 53.3% 46.3% 45.0% 33.8% 39.8% 39.3% 34.1% 32.1% 283% 22.7% 19.5% 17.9% 17.0% 15.8% 14.1% 151% 8.1% 8.7% -42% -65.3%
0.95| 54.9% 48.1% 46.6% 36.0% 42.8% 42.0% 36.2% 34.8% 29.8% 26.3% 22.9% 209% 17.2% 16.9% 19.1% 19.3% 11.0% 10.8% -2.0% -64.5%
0.96| 56.5% 50.3% 48.9% 38.5% 45.3% 43.0% 38.6% 38.0% 31.6% 29.9% 26.1% 23.7% 222% 19.8% 24.3% 21.0% 12.1% 12.4% 2.6% -61.7%
0.97| 58.5% 52.8% 51.7% 37.4% 48.7% 46.7% 42.6% 41.9% 38.2% 33.5% 30.7% 28.0% 27.3% 26.1% 27.0% 27.4% 22.7% 16.8% 6.3% -53.4%
0.98| 61.0% 55.7% 55.0% 41.0% 52.6% 52.6% 47.1% 46.8% 43.4% 40.3% 34.5% 353% 324% 36.6% 342% 34.6% 26.6% 20.1% 13.1% -38.8%
0.99| 64.1% 59.8% 59.8% 45.9% 58.8% 58.7% 53.7% 54.0% 51.0% 48.1% 45.5% 41.6% 41.8% 45.8% 43.0% 43.8% 36.9% 31.9% 22.7% -31.6%
1] 67.7% 66.0% 65.9% 53.5% 66.8% 69.8% 70.3% 67.2% 67.6% 65.5% 65.8% 63.9% 64.1% 70.4% 70.6% 71.9% 72.8% 74.7% 74.7% 72.0%

) 9MDOFMEDOL b AT T 4 TNAT A

2=0.5 0.6 0.65 0.7 0.75 0.8 0.85 0.87 0.89 0.9 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 0.999
n=0.5 23.1% 31.1% 28.9% 20.1% 17.4% 104% 2.5% -12% -7.5% -25.4% -19.4% -16.0% -13.4% -16.6% -25.9% -32.0% -34.5% -51.6% -71.2% 74.5%

0.6] 24.7% 26.1% 313% 22.0% 20.6% 15.0% 6.5% 4.0% 53% -8.1% -25.0% -12.3% -9.9% -8.9% -11.8% -15.7% -19.0% -42.5% -67.4% -
0.65| 25.8% 21.9% 32.5% 24.4% 225% 17.9% 9.6% 69% 29% 6.6% -18.8% -13.2% -8.6% -9.0% -18.9% -8.6% -11.9% -30.9% -57.8% 58.8%
0.7 26.0% 25.0% 33.5% 25.8% 24.5% 19.9% 13.9% 89% 6.0% 83% -3.6% -21.0% -9.8% -23.2% -16.9% -93% -7.5% -14.6% -39.6% 114.4%
0.75| 28.4% 25.0% 352% 21.1% 26.8% 222% 16.1% 12.7% 10.0% 7.2% -4.2% -10.8% -11.3% -20.0% -22.1% -19.4% -6.0% -8.0% -45.5% 86.4%
0.77| 29.2% 25.6% 29.9% 28.5% 27.8% 23.7% 17.5% 14.9% 113% 8.4% -8.5% -9.5% -17.7% -13.8% -14.4% -16.8% -10.0% -5.3% -38.3% -98.6%
0.79| 30.4% 27.0% 31.0% 29.0% 28.9% 24.4% 19.3% 16.0% 12.8% 10.6% -5.7% -14.4% -11.6% -10.3% -16.1% -14.9% 0.9% -2.1% -33.4% -98.6%
0.8] 40.4% 27.9% 31.5% 29.1% 28.9% 24.7% 19.6% 16.7% 12.7% 11.3% -5.6% -15.1% -11.0% -12.0% -15.2% -14.7% 2.0% -0.9% -25.3% -98.5%
0.81| 40.7% 28.0% 32.0% 28.7% 29.4% 258% 20.3% 17.3% 13.8% 11.8% -0.4% -11.6% -12.7% -10.7% -13.7% -13.7% 2.5% 0.0% -19.5% -98.5%
0.83| 41.9% 36.4% 33.7% 30.4% 30.4% 249% 214% 19.1% 15.1% 12.6% 1.7% -14.7% -10.3% -7.6% -10.9% -11.3% -0.2% -8.9% -15.7% -98.4%
0.85| 43.1% 37.6% 35.0% 38.2% 31.6% 25.6% 23.0% 20.4% 168% 15.1% 2.9% 2.0% -52% -82% -6.9% -8.0% -12.5% 4.5% -14.4% -98.6%
0.87| 46.0% 39.8% 35.8% 39.4% 33.1% 29.4% 24.8% 22.7% 18.7% 16.9% 52% 23% -4.1% -1.9% -4.0% -63% -12.5% 7.5% -8.5% -98.3%
0.89| 47.6% 42.1% 38.2% 41.6% 34.8% 31.1% 26.6% 23.8% 20.7% 19.0% 7.9% -1.4% -1.8% 0.3% -0.6% -12% -1.0% 10.8% -3.7% -80.7%
09| 48.9% 42.2% 38.6% 42.5% 35.8% 32.1% 27.7% 24.4% 21.8% 20.3% 84% -1.6% 2.0% 1.8% 1.8% -22% 02% 12.6% -1.7% -79.6%
0.91| 50.3% 43.7% 40.1% 43.5% 36.8% 33.2% 28.9% 26.3% 23.1% 20.6% 12.1% 23% 29% 3.5% 13.7% -04% -0.8% 13.8% 0.0% -77.6%
0.92| 51.8% 45.3% 40.7% 19.1% 37.9% 34.4% 30.2% 27.1% 24.0% 21.9% 152% 53% 57% 5.6% 14.9% 155% 0.5% 15.8% 3.4% -75.5%
0.93| 53.5% 45.2% 424% 20.8% 39.7% 359% 31.6% 28.5% 26.0% 21.7% 163% 58% 7.0% 1.4% 16.6% 172% 74% 17.9% 3.3% -73.2%
0.94| 55.9% 47.1% 44.1% 22.7% 41.3% 37.5% 33.2% 30.4% 282% 21.3% 163% 7.1% 59% 11.0% 18.6% 20.7% 9.9% 19.6% 7.6% -72.7%
0.95| 58.4% 49.6% 46.5% 25.0% 42.6% 39.6% 352% 32.5% 29.1% 24.6% 19.4% 10.7% 2.0% 12.6% 20.6% 23.7% 11.8% 22.0% 10.7% -71.1%
0.96| 61.8% 52.7% 49.5% 28.1% 45.0% 42.0% 37.8% 34.7% 31.5% 27.6% 20.0% 13.4% 12.6% 15.2% 26.3% 255% 12.6% 24.0% 14.0% -68.7%
0.97| 66.6% 57.2% 53.5% 13.7% 48.7% 45.6% 41.3% 38.2% 34.6% 30.4% 22.8% 15.7% 20.9% 19.1% 29.6% 32.2% 27.6% 27.0% 18.9% -39.3%
0.98| 74.1% 63.8% 59.7% 19.5% 53.9% 50.4% 45.7% 42.6% 38.5% 34.7% 26.7% 20.4% 24.1% 33.6% 34.2% 36.6% 31.6% 27.4% 23.9% -14.3%
0.99| 90.0% 78.2% 72.1% 31.1% 64.3% 60.2% 55.0% 51.4% 47.3% 44.4% 34.9% 163% 33.4% 41.2% 41.5% 43.9% 38.8% 36.3% 31.3% 0.7%
1/105.6% 104.8% 102.3% 65.5% 103.4% 103.7% 103.7% 102.9% 100.1% 97.3% 91.2% 81.2% 92.9% 103.5% 106.1% 107.1% 108.8% 111.6% 114.4% 143.8%
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fifi jE 3 6-2.

j) A

NRFNT 4 OEF L BLO Offiz 0.01 2 A TEELSHET, Hi
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AR F DO L g AT 5 4 T3 T ZADHKHE O S 3 e/ INC 70 DAE A YRR T 5
£ A=0.99, 1=0.93 DELEAE DI EFEANA T AB/NS D, RIZIE, A LITHEWEEE &
LT 0.999 % HW-3GA8 0 EER L RS,

2=0.5

0.6

0.65

0.7 0.75

0.8

085  0.87

0.89

09 091

0.92

0.93

0.94 095

0.96

097 098

0.99

0.999

n=0.5
0.6
0.65
0.7
0.75
0.77
0.79
0.8
0.81
0.83
0.85
0.87
0.89
0.9
0.91
0.92
0.93
0.94
0.95
0.96
0.97
0.98
0.99

38.2%
40.0%
42.4%
40.6%
39.3%
38.5%
37.9%
35.3%
34.2%
34.5%
34.3%
37.3%
36.5%
37.1%
37.7%
38.0%
38.4%
39.5%
39.9%
40.5%
41.0%
42.1%
43.9%
46.0%

36.5%
37.6%
36.6%
37.9%
33.4%
34.7%
35.3%
34.6%
35.7%
33.7%
32.6%
35.8%
37.0%
37.7%
38.0%
38.9%
36.0%
34.7%
35.4%
36.1%
37.2%
38.4%
41.0%
45.8%

35.5%
36.4%
36.7%
34.5%
34.7%
31.8%
32.0%
31.7%
31.8%
31.8%
31.6%
34.4%
33.0%
33.6%
34.4%
34.3%
33.6%
33.4%
34.6%
35.1%
35.9%
37.1%
38.2%
43.0%

29.9% 29.6%
29.9% 28.9%
32.0% 29.3%
31.8% 29.7%
35.9% 30.1%
38.6% 30.5%
36.7% 31.0%
36.4% 30.9%
36.7% 30.9%
38.0% 30.4%
34.7% 32.0%
34.5% 31.9%
38.4% 32.2%
38.4% 32.7%
38.7% 33.0%
28.8% 33.0%
27.9% 37.1%
26.5% 36.6%
26.9% 36.2%
27.7% 36.0%
23.6% 38.2%
24.6% 38.4%
26.5% 40.9%
30.8% 44.3%

26.3%
27.5%
28.3%
27.8%
28.2%
28.6%
28.3%
28.1%
29.6%
27.9%
26.5%
30.2%
30.8%
30.8%
31.3%
31.6%
32.1%
32.4%
33.8%
33.6%
35.3%
36.9%
38.1%
44.2%

24.8% 23.5%
23.5% 23.9%
24.3% 23.4%
254% 23.5%
25.0% 22.9%
26.6% 29.0%
28.6% 26.5%
28.0% 26.6%
27.9% 26.3%
27.8% 28.5%
28.0% 27.9%
28.6% 32.7%
29.2% 26.9%
30.1% 25.9%
30.4% 28.3%
30.8% 27.4%
31.2% 27.8%
31.6% 29.5%
31.9% 30.2%
30.5% 30.5%
32.3% 312%
32.3% 33.8%
34.8% 33.8%
47.2% 41.0%

24.7%
24.7%
21.7%
23.6%
24.3%
24.4%
24.5%
22.9%
23.9%
23.9%
24.3%
24.9%
25.6%
25.8%
26.3%
26.4%
27.4%
30.4%
25.6%
26.8%
28.9%
28.4%
31.5%
38.8%

21.5% 22.8%
22.5% 23.2%
24.1% 21.4%
22.7% 22.1%
21.7% 22.2%
21.3% 21.2%
23.8% 20.6%
23.8% 19.3%
23.4% 192%
23.4% 18.8%
24.9% 18.7%
25.4% 19.0%
254% 19.5%
27.0% 17.6%
23.8% 20.3%
251% 21.7%
24.7% 21.2%
22.5% 21.4%
25.0% 22.3%
24.6% 23.0%
25.0% 22.6%
272% 25.6%
30.6% 28.4%
37.4% 38.6%

22.6%
22.0%
22.0%
20.4%
20.6%
20.8%
20.6%
20.2%
19.7%
19.7%
19.6%
19.7%
17.6%
18.6%
19.2%
23.0%
19.7%
21.0%
23.2%
23.3%
24.0%
24.1%
25.8%
34.1%

23.1%
22.0%
20.9%
19.9%
18.3%
18.8%
19.9%
20.1%
20.2%
18.6%
18.5%
18.8%
21.7%
23.9%
20.9%
23.1%
22.8%
22.8%
20.7%
20.4%
23.1%
25.3%
27.4%
34.6%

24.0% 25.4%
21.9% 22.1%
20.6% 21.0%
19.8% 19.9%
19.9% 20.2%
19.9% 19.3%
19.4% 19.7%
18.9% 20.2%
18.6% 19.4%
18.6% 18.8%
18.3% 18.0%
17.8% 16.9%
17.7% 17.7%
17.8% 18.8%
18.7% 23.2%
19.4% 19.7%
17.8% 20.5%
21.5% 20.2%
20.6% 23.4%
21.7% 26.0%
24.6% 24.7%
28.6% 27.8%
30.1% 29.4%
41.7% 39.9%

25.3%
23.2%
21.7%
20.6%
19.7%
18.2%
18.0%
18.2%
17.4%
18.0%
18.2%
16.4%
15.6%
15.7%
16.3%
20.7%
19.9%
22.7%
25.0%
23.5%
26.8%
28.9%
31.2%
39.3%

26.0% 31.0%
23.8% 26.5%
23.0% 24.3%
20.5% 21.2%
18.7% 20.7%
18.0% 18.7%
18.7% 18.3%
18.5% 18.7%
18.8% 18.5%
17.1% 17.3%
17.1% 17.6%
16.7% 18.9%
16.3% 18.5%
16.7% 20.1%
16.2% 18.5%
16.6% 20.4%
18.5% 21.2%
18.8% 21.5%
20.7% 21.3%
18.8% 20.7%
25.0% 21.6%
23.9% 19.7%
25.1% 22.3%
42.2% 40.0%

120.9%
123.1%
61.3%
26.7%
26.3%
24.8%
22.7%
21.4%
19.8%
19.0%
17.2%
15.4%
15.2%
14.6%
13.9%
15.1%
12.8%
14.8%
14.2%
15.6%
16.2%
17.7%
18.7%
36.0%

201.1%
146.9%
254.7%
192.9%
3389.6%
2906.1%
2855.6%
2800.7%
2678.9%
1256.3%
853.8%
163.3%
300.6%
215.7%
149.3%
124.2%
186.1%
227.3%
223.6%
196.7%
138.2%
209.9%
54.9%

il & 3% 6-3.
a) n% 0.93

MBI & H B D BIFR
ELTAERILSEISE

7 OB TIHEERS R NN

B

_F;NT 4

-InL

-(1-0)InL

Ax(E3”x)

Ax S & (Fa x(1))

H HY B4
/El\

At

RPN T 4

DA

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
0.91
0.92
0.93
0.94
0.95
0.96
0.97
0.98
0.99
0.999

0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93

85.0071
85.0071
85.0071
85.0071
85.0071
85.0072
85.0074
85.0079
85.0093
85.0165
85.0185
85.0213
85.0252
85.0308
85.0395
85.0540
85.0812
85.1449
85.3810
91.0102

85.0071
76.5064
68.0057
59.5050
51.0043
42.5036
34.0030
25.5024

1

7.0019
8.5016
7.6517
6.8017
5.9518
5.1019
4.2520
3.4022
2.5524
1.7029
0.8538
0.0910

0.0000
0.0003
0.0006
0.0009
0.0013
0.0016
0.0019
0.0022
0.0025
0.0028
0.0028
0.0028
0.0028
0.0028
0.0029
0.0028
0.0028
0.0027
0.0025
0.0010

0.0000
0.0034
0.0067
0.0101
0.0134
0.0167
0.0200
0.0231
0.0261
0.0284
0.0285
0.0286
0.0286
0.0286
0.0284
0.0281
0.0275
0.0264
0.0237
0.0113

85.0071
76.5100
68.0130
59.5160
51.0190
42.5219
34.0248
25.5277
17.0305
8.5328
7.6830
6.8331
5.9832
5.1333
4.2833
3.4331
2.5828
1.7320
0.8800
0.1033

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
1%
1%
1%
1%
1%
2%
3%
12%
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MR 6-3. REOLHE L ARBIROBR (Fix)
b) A% 099 & LT aEbXE-5GE
i NPT 4 A% <A 4
A n -InL -(1-M)InL E) Ax S (Fx(1) &R DEE
0.99 0 92.5396 0.9254 0.0000 0.1343 1.0597 13%
0.99 0.1 91.8128 0.9181 0.0003 0.1278 1.0462 12%
0.99 0.2 91.0729 0.9107 0.0007 0.1206 1.0320 12%
0.99 0.3 90.3181 0.9032 0.0009 0.1126 1.0167 11%
0.99 0.4 89.5474 0.8955 0.0012 0.1037 1.0004 10%
0.99 0.5 88.7611 0.8876 0.0015 0.0936 0.9827 10%
0.99 0.6 87.9613 0.8796 0.0017 0.0821 0.9634 9%
0.99 0.7 87.1535 0.8715 0.0019 0.0686 0.9420 7%
0.99 0.8 86.3509 0.8635 0.0022 0.0522 0.9179 6%
0.99 0.9 85.5882 0.8559 0.0024 0.0314 0.8897 4%
0.99 0.91 85.5173 0.8552 0.0024 0.0289 0.8865 4%
0.99 0.92 85.4482 0.8545 0.0025 0.0264 0.8833 3%
0.99 0.93 85.3810 0.8538 0.0025 0.0237 0.8800 3%
0.99 0.94 85.3162 0.8532 0.0025 0.0209 0.8766 3%
0.99 0.95 85.2543 0.8525 0.0025 0.0180 0.8731 2%
0.99 0.96 85.1960 0.8520 0.0026 0.0149 0.8694 2%
0.99 0.97 85.1423 0.8514 0.0026 0.0116 0.8657 2%
0.99 0.98 85.0947 0.8509 0.0026 0.0081 0.8617 1%
0.99 0.99 85.0564 0.8506 0.0026 0.0043 0.8575 1%
0.99 1 85.0370 0.8504 0.0027 0.0000 0.8530 0%
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