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#3-1. FByrEdbREEORERE (L)

A A ARV
i T i T wE | ERER G | INFREEGH | NG
e e e v
1980 28,567 14,033 42,600 48,826 91,426
1981 22,043 34,453 56,496 52,271 108,767
1982 23,673 15,703 39,376 6,995 46,371
1983 12,969 4,212 17,181 15,897 33,078
1984 14,166 6,280 20,447 17,471 37,918
1985 7,545 12,322 10,640 3,454 18,185 15,7717 33,962
1986 12,054 8,270 17,434 7,813 29,488 16,083 45,571
1987 20,397 11,571 20,457 7,041 40,854 18,612 59,466
1988 23,185 17,031 17,908 7,424 41,092 24,455 65,548
1989 25,105 13,326 24,869 5,344 49,974 18,670 68,644
1990 52,699 11,586 22,734 5,646 75,434 17,232 92,665
1991 48,445 19,523 18,846 3,885 67,290 23,408 90,698
1992 35,041 21,206 4,749 5,476 39,790 26,682 66,472
1993 52,199 18,546 23,389 7,693 75,588 26,239 101,827
1994 77,369 19,439 16,862 5,810 94,232 25,249 119,481
1995 108,187 21,141 10,478 9,176 118,665 30,318 148,983
1996 81,310 25,191 25,391 12,571 106,701 37,763 144,464
1997 106,621 26,984 23,657 12,201 130,277 39,185 169,462
1998 124,626 24,450 42,930 13,079 167,556 37,530 205,086
1999 88,431 18,624 15,788 10,546 104,219 29,170 133,389
2000 86,252 17,251 22,985 10,123 109,237 27,374 136,611
2001 84,316 24,788 14,249 5,704 98,565 30,492 129,057
2002 67,324 22,839 17,771 13,941 85,096 36,780 121,876
2003 73,981 30,401 23,492 12,616 97,473 43,017 140,491
2004 84,405 14,566 41,179 11,049 125,584 25,615 151,199
2005 79,775 14,586 18,688 8,745 98,463 23,331 121,794
2006 55,560 19,744 12,557 10,758 68,117 30,502 98,619
2007 83,530 17,811 18,657 5,252 102,187 23,063 125,250
2008 85,689 23,999 26,803 10,755 112,492 34,754 147,246
2009 60,094 17,607 10,532 8,083 70,626 25,690 96,316
2010 39,439 17,533 4,515 5,311 43,954 22,844 66,798
2011 28,281 13,592 8,171 3,038 36,452 16,630 53,082
2012 29,391 13,266 7,859 11,452 37,250 24,718 61,968
2013 28,413 10,861 3,604 3,357 32,077 14,218 46,295
2014 15,317 8,705 504 1,263 15,821 9,968 25,789
2015 8,252 6,769 160 437 8,411 7,207 15,618
2016 6,364 9,004 149 235 6,513 9,239 15,752
2017 4,047 7,264 760 4,705 4,806 11,969 16,775
2018 10,467 10,596 2,292 3,720 12,758 14,316 27,074

IR (B b)) o0 TTRBREEL ST,

A (W) ALipil & R ARSI S RIASERER TR (hifEX : JEVY, 20044F L 0 ALifRE B ASHE)

AAME (R - iRSEAEmRE LB KENREE) (&R ZER< AAM)

A= 7l GRIK) o AGEE AR AR RSB E AR (P A=Y 7 20048E L0 A=y 7R (RAN ) .
AR—= 7 (RF) - REEESRE UREKEREE)  (GREMREZ IR A R—Y 7o mERAERZ RO ZH0) |
N R (MG REERRS (EEKEREE) (RS, AR B, B, AR—Y 7 RERENORER) S
IR B RO T2b0)

20184F D AN R T ALMEE A G R, WIS OV T REEfE.



K41, B B ICREEO E IR R

t R EWEE BAE AR RERES BAERDR

(Fh) (TR (Fh) (EHR) (%) (F/kg)
1985 34 94 21 463 36 22.3
1986 46 123 22 649 37 29.6
1987 59 163 33 841 37 25.8
1988 66 202 46 1,001 32 21.6
1989 69 233 55 1,115 29 20.3
1990 93 263 83 806 35 9.7
1991 91 303 105 1,051 30 10.0
1992 66 348 109 1,289 19 11.8
1993 102 412 143 1,232 25 8.6
1994 119 463 218 836 26 3.8
1995 149 466 239 1,249 32 5.2
1996 144 369 187 699 39 3.7
1997 169 425 147 2,080 40 14.2
1998 205 451 112 1,086 45 9.7
1999 133 387 121 1,899 34 15.8
2000 137 343 88 974 40 11.0
2001 129 308 116 1,062 42 9.2
2002 122 313 103 1,232 39 12.0
2003 140 382 95 1,906 37 20.1
2004 151 290 72 677 52 9.5
2005 122 262 108 989 46 9.2
2006 99 255 72 1,184 39 16.5
2007 125 280 52 1,652 45 31.6
2008 147 275 50 1,436 54 28.5
2009 96 192 36 556 50 15.6
2010 67 121 58 92 55 1.6
2011 53 125 38 810 42 21.2
2012 62 115 13 288 54 22.8
2013 46 89 26 222 52 8.4
2014 26 54 19 108 48 5.7
2015 16 42 13 138 37 10.4
2016 16 36 12 20 43 1.7
2017 17 63 16 352 27 21.5

2018 27 68 11 20 40 1.8
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H SRIE T2 5500130.295 2 R E

il - AERIE IR
i - AR AR AL

l 20194 ~DFHER

2019 D FHHUIMAZE DI E
20194E D 15% LL | D 4F iy Ry lr— e A7 ¢ v 7 BEAFERER (1985
B IEEH ' ~2018FEDF R IMAEN SR
2020 HE~DO R

2019 4ED F 1% F2016-2018 %R E

|
|| |
20204F LU D4R IR - AERIE 20204 LARE O F UM & DA FE
RS L Bl R r— 2T 4 v 7 BIEAEPERIR (1985~
201 7D & - Bifa &I IS <) LRk T
BT AE L2 OBRMAENDEH

TS PR Ao 35 < R

2020 4 R S BRSBTS U
VAR~ LEAARH B T K 0 RE
Bl
v
| [ 20205 D ABC
20204 D Bl THIE N O e B
th = A 7205 2k T HAICHE M S h 5 R R

XORARMENIT, BIREETEHCR T 2 MEIRIC BT 2 B MR g A BUR RIS ORT)
DFdwmr B E 2 TER SN D (http://www.ifa.maff.20.ip/i/press/sigen/190612.html) .




HEREM?2 BREMEAZE

1985~2018 D 0~4+i% (4 UL LE2F L DT a4+ (FTRATN—T) LKL T D) O&
WA, IR, BIRE, & 2k — MEITIC L O HEE Lo, 28— MEFTICIE, ERTF
KV RD &AL AR R A A IV T2, AR DI AR I MEAR B oD B IRREAT & [RIAR 1A 2
F2-1 OWEVRE LTz, Z 2T 1EORKD D IT 80%RREENFEINT 2 & L, kAAEI &I H
E 25K T 80% & Lz, EIRIUC K 2 AR DEITHZE L TRV, iR EIZI34
EOWEY OFRBIFEIRE (e 2-2) ZH\z, BRFECHREMI1E0.295 &E L7
(AL 1983) ., 4FHpBIEREEOHEIZIX, Pope (1972) O E v, 77 AT )L—
T OERBEICOWTIE, Fr (1999) DA Wz, WK B 57 mfs B AT
%#{k CPUE (%3, fi2EE8) W TTFa—= T %1757,

(1) 3Rz & 0 PG IRREE 5 L,
M
Na’y - N“"'l,)""l X eXp(M)+ Ca,y X eXp(?j (1)

CTITL oy IE, a3 ERE L, NIFERER, CIIRERE. MIZ—FH720 O ARE
U CH D,

72U, BolE, @i — 1% R Fp-1) | k@l (X7 A7 V—7 IRZFp) | X
2) ~ @) RickvVEELE,

C,, % exp(MJ
’ 2
N =

a (2)
T l-ewl-,)
C M
N, =—2"2 N xexp(M)+C,_  x exp(—j (3)
p-Ly Cp,y + Cp_lyy p.y p-LYy 2
C C M
N =—2N  =—2™""N _ xexp(M)+C, x eXp(—j (4)
Py Cp_l’y p-LYy Cp,y + Cp_l,y p.y p.y 2
BIERECF 13, Bl (X —3J L F) LSNE (5) © (6) UK VEHR LT,
C,,x exp(]\zlj
F, =-Inql- (5)

a,y
a.y



F3y=Fyqry (6)
I T, Fo iy FITBIT D a i OifIERE,
T TCHRLITERDF D (7)) RS KD FERIEINEE S,y 2 3RD7z,
Say = Fpy/max (Fy,) (7)

BEOFIHEREREL LOFHARIT ®) . (9 RNk VAL,
Bay = Ngy X Wy (8)
SSBy = YatoNgy X Mg X W, (9)
T 2T way 1Ty AEIR a i3 T BIREY OFERBIEARE (Gl eF 2-2) . m, T a il
BT DR (HiREF£ 2-1) TH D,

2012 4 FEHICARE B BRI TON TR Y | ITFEORBIXZORBELZ T TCNDZ N
BZOIDH, MIERZEICIIT 5 B EHHITIE, FRC 0 A DL PEX 28 X NAR > TE
0 YA CIT RO B EE S E & B 2 DT 2017 4EREE (K 2017) 12X 5 BREm 7R
FERPIR S ML ST D (P - HEN - K PERBRYS 2018) . ZDREE BB T H720
EOREEIS (ke - HEN - M KERBRSGRARREERD ZH0, 0~4 m@i@ﬁg@%@
it & A E (1) CPUE OEBMHAIN KR bH O KO F 2Kk, Fa—=1 7 HH
X, AR EOBZEREN BRI | IEDRDFI U L AT D 2005~2017 £ L L,

(10) RAF/NE T2 Far o018 ZHRBNTRD T2,

$S0 = Zy [log(CPU ,) —log < {Z4+ QaySa, ay/z4+ -QaySaJ’}b>]

2
(10)

T NgylT y F a ORI D MIRIBEROEIE . Sy ldy F a RO EIfE
WX T DBINE, By 1Ly FF a iOEFRERTH D, ¢ % CPUE & EJFEE OREGRERIIHR
. biX CPUE & &R EDIEMICHEDRRE 2K 337 A —4% (Okamuraetal. 2017, Hashimoto
etal. 2018) ThHV, ZhEh

cov(log(CPUEy) 10g(Xat0 2aySayBay/ LatoLaySa, y))
var( log(2a=0 -Qa,ySa,yBa,y/ Za=o ﬂa,ysa,y))

b= , (11)

q = exp (>3, 10g(CPUE,) — 2%, 108(%4%0 20,y Say Bay / Ttto QaySay)) (12)

LEREIND,
BT (2018 ) @ 2 LA T OFEBITRELREN L, B2 2 FRIOBIRFONFE L FE LW
EWIOIED L ET (13) KX, 3klx (14) XooHEE L7,



0~2 % :

2017
1 Fa,y
Fa2018 = 5 Z I X Fay 2018
y=2016 *tY
(13)
30k
F32018= Fa+2018 (14)

T RTOFHEIL, MS-Excel 3L OHEEFE R O3y 77— RVPA (HE)I - [ikf 2014)
AW T,

FAEFEBR RO & KRt A FE R (MSY) % 2813 2 K HEDHEE OFERIC DUV T,
VR 31 A 4 HIChfE S TEREMEEE BT o seiRa i) oWmdsE GrEIEN
2019) 2z I N/, 22T, MSY 28T L KHEDOHEE L, M Lo BAERR E
YR 30 AR EEFR AN E AL KR O i 3G IREH C R PRI W2 S FERR E DMEH STz,
Tt FAERRITE R CHEE S A7z 1985~2017 FEREEO A B3 L OB RIS
KA AHRyr— A7 4w 7B L, BERFECHRE, R, SRR ER L ONEED
BIREN T I 2 b—y a3 VOFETFICHW SN, 72, BIREKE, FEROBERE (F
fill) @ 2015~2017 FDOFHME (F72i 5 WAk 30 L EFFHM T O Feurrent) (2H3< 10
L L7 (iR 2-3), ARBHIERES S KRBEICAOBEBNRROND Z L0 b | RO
BOREIT, BREEICEEZ BRI L& oY) D O FHMEIC MR 728 2 N
Zleb DWWz, LEOFHE XU LI2BAERRFRO F Tty Iab—T 3
NTBRWT, SEERIRREIC I T 2 g B A e K b T 5 IRIELR IS Fmsy, €0 & & OFAED
SBmsy, “FHRIREE The Rk S L7 1 & O S E e KA PE R (MSY) & L THEE S
77

5| A>Tk

NILFEZ(1983)  DKEEZEY U — X 46 KEEIROMNT L3N £ OFik L6l AL
Ky, HOL, THEAEAR, 91-103.

Hashimoto, M., Okamura, H., Ichinokawa, M., Hiramatsu, K., and Yamakawa, T. 2018. Impacts of
the nonlinear relationship between abundance and its index in a tuned virtual population analysis.
Fisheries Science 84:335-347.

P IPET- - RS 56(2014)  VPA Z W 23RS EDK EE PRl OFEFTSFE R 12X D Lt —
HORRES. JKEEMEEDIIE, 78, 1-10.



AR KAR(2017) 2017 FFIALHRE A& CTHRE SN2 v FFHERIZ OV T BEBRIFZRIX
4, 833. (X7 A V), ATFIE http://www.hro.or.jp/list/fisheries/marine/att/ima833.pdf

ok - HEPY - MEKPERBRYS (2018) 7S w7 QESR B AW~ A — 7 i) . 201842
KEEG IR B Tl . ALiE LR ST TSR K EEIT SR AT

http://www.fishexp.hro.or.jp/exp/central/kanri/SigenHyoka/Kokai/

WAA—EZ (1999) VPA D AFH & ERE. KEERE RIS, 20, 9-28.

ARG - (WAL - BEE - BREFIRR - AREDAE - EF)IIBET- (2019) PRk 31 (2019) 4R
JEA » B AR OB BEEE RS (2B 3 D AT B R R
http://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/detail hokke h.pdf (last accessed
15 October 2019)

Okamura, H., Yamashita, Y., and Ichinokawa, M. 2017. Ridge virtual population analysis to reduce
the instability of fishing mortalities in the terminal year. ICES Journal of Marine Science 74 (9):
2427-2436.

Pope, J.G. (1972) An investigation of the accuracy of virtual population using cohort analysis. Res.

Bull. inst. Comm. Northw. Atlant. Fish., 9, 65-74.

e 2-1. Ky rEILREEOFERBIREAE (%)
A 0 1 2 3 4+
REE (%) 0 0 80 100 100




MR 2-2. IREMOFIRHIIEE (9

" FimhIAE ()
07 1% 25 35k 4 b
1985 95 192 320 402 443
1986 88 178 297 374 412
1987 87 177 295 370 408
1988 85 173 288 362 398
1989 78 158 263 330 364
1990 80 162 271 340 375
1991 89 181 302 380 418
1992 87 176 293 369 406
1993 81 165 275 345 380
1994 90 183 305 384 423
1995 89 181 301 378 417
1996 84 171 285 358 395
1997 90 182 304 382 421
1998 103 209 349 438 483
1999 89 180 300 376 415
2000 78 157 262 330 363
2001 78 157 262 330 363
2002 84 171 286 359 395
2003 85 173 289 363 400
2004 70 142 237 298 328
2005 88 178 298 374 412
2006 90 183 304 383 421
2007 76 155 258 324 357
2008 73 147 246 309 340
2009 75 152 254 319 351
2010 85 172 286 360 396
2011 91 184 307 386 426
2012 90 184 306 385 424
2013 105 213 355 446 491
2014 101 206 343 431 475
2015 98 199 332 418 460
2016 108 219 366 460 506
2017 115 233 388 488 537
2018 127 257 428 538 593




fie 3 2-3. KR ER (MSY) ZEBlT 2 KEOHEEIZHW = X A —41H (FH
1E2> 2019)

HARET L R PR Fcurrent
-t ) BEAEE s N .

(X4 (&, 2) (E 1) (1 2)

0 0.295 0.00 81 0.125 0.15

1 0.295 0.00 164 0.840 0.99

2 0.295 0.80 273 0.628 0.74

3 0.295 1.00 343 1.000 1.18
4% 0h 0.295 1.00 378 1.000 1.18

E 1 MSY ZEBT5KEOHETE ORI U728 RE T, ik 30 FEEPRFHETO
Fcurrent DRI (2015~2017 FFIEHA DT F OFIRE) TH 5,
T2 YRR 30 RGN T Feurrent (2015~2017 4E i D F fH)



HEEH 3 REOHH

(1) AbiEE JE O & Wny 7 i & O HER

ASRBED BT 1998 LUK L C 1980 FELIME CTHeAK & 72 > T D A3, 1980 AELLR(
DOWERAHE L ED S D & LT 1956 LD RE R L OMtE Ik K T 5K v r 0
W ROHEEZSE L L ORT (MK 3-1), SEOEERIX, 1960 £ 80 T
~200 T b2 CHERE L. 1970 AR 112 200 T b 2 2 72725, 1980 XA EIC, &FT
50 T hof, dBET 40 T ho BB Lz, ZO%I 1998 FICFHFN200 T F 22
T2IMURID Uiz, 2015~2017 13 17 F b THERB L7225, 2018 4F1% 34 T ho &L
7oo BB OFRTRZ EFETIEFITDRWIBER THB L T\ 5,

(2) JEE - EEHETR K OWIHE O IR LR B i &

MR 3-1 B L O R 3-2 ITIRFERZEIC L DIRED 5~6 |2 5 5 EE - EAHEL X
OHMEOIER DR RZ R LT, T -« KEEOEER T, 4R —Y 7 REIEMRR (4R
—V 7)) BIOBERARIE (8 T%V», WREFOBRER L S, 1990 FACHmM
L. 2000 FARETHATNT T 10 T~17 T F U FRE O @ME THER L7z, 2008 4= LLRE I3k
fEAN RS, 2017 FX7RET08 T hrbro7=md, 2018 1T 3 T iz 7z, 4
BR—=2 7 TIL2016 D 02 T Fo 6 2017 FD 4 T R TG L, 2018 2% 4 T h 2
FECHER LT, HilfdoigE &L, RARAIRILE (B 2BV THRHZ <, 1990 FF001 56
2000 FEARATEICIE 7 T R 2B HE LA LI, 2013 4FETIE S T Mg THER L
720 2014~2015 TP LT3 T horblaoizay, 2016 451X 4 T~y 2017 4E1E5 T o
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fifi jE 3% 3-1.

REB L OILEE ISR T 58 v roifEs (B hy)

& JtiEiE eS| F AbifgiE eS|
1956 120,349 121,162 1988 93,751 104,160
1957 104,944 105,562 1989 103,325 114,945
1958 47,642 47,933 1990 121,482 133,605
1959 100,185 100,300 1991 112,104 130,385
1960 115,798 115,978 1992 88,405 97,564
1961 184,898 185,248 1993 126,509 135,529
1962 120,425 122,218 1994 145,581 152,503
1963 150,089 150,393 1995 168,276 176,603
1964 202,900 204,888 1996 173,834 181,513
1965 106,031 107,288 1997 199,777 206,763
1966 105,026 106,016 1998 233,231 240,971
1967 81,395 81,912 1999 163,011 169,481
1968 84,641 86,855 2000 160,085 165,118
1969 98,096 102,581 2001 157,453 161,160
1970 142,643 146,516 2002 147,328 154,736
1971 145,693 147,209 2003 160,137 167,989
1972 178,219 180,552 2004 167,010 175,544
1973 112,928 114,986 2005 135,457 140,450
1974 138,534 143,500 2006 112,658 116,391
1975 110,635 114,706 2007 134,830 139,154
1976 223,074 229,194 2008 164,646 169,807
1977 219,492 234,812 2009 116,341 119,325
1978 123,889 134,763 2010 82,362 84,497
1979 107,422 118,888 2011 61,180 62,583
1980 102,864 117,351 2012 67,935 68,762
1981 104,483 122,839 2013 52,009 52,690
1982 85,791 102,884 2014 28,194 28,438
1983 43,660 55,531 2015 17,026 17,195
1984 55,468 65,650 2016 17,199 17,393
1985 52,767 66,384 2017 17,695 17,776
1986 74,718 89,039 2018 33,577 33,667
1987 88,001 99,377

Mg IR L EERCR T IRAL  TR ST - SR B (RAMOKPER) | 20184F 1T B Ak




WRR 32, AB—=U 7 R4 - B - 08 - RERIRICEIT 5 EE - KM K OREREORER ()

TE L 3 KOV E il
R | AR—Yr RE e RN ®RE gt |FB/ARER| A=Yy RA B A RiE il
1985 3,210  L,119 240 2 1,362 5,933 1985 138 437 51 0 4378 5,004
1986 7,222 1,159 232 0 1,142 9,756 1986 153 454 35 0 2267 2,909
1987 6,372 2,112 233 5 1,062 9,783 1987 324 1,038 36 0 1,902 3,299
1988 6,592 2,705 360 8 2,988 12,653 1988 423 1,657 96 0 4,680 6,856
1989 4,687 1,491 511 17 2,166 8,872 1989 390 2,103 61 1 3,551 6,106
1990 5,251 1,299 247 4 1,688 8,489 1990 247 3,868 61 5 3,698 7,878
1991 3,635 1,840 99 5 1,863 7,442 1991 200 5,665 62 1 3,187 9,115
1992 5,199 1,408 376 34 3,154 10,172 1992 194 5,720 148 6 6,283 12,352
1993 7,350 2,465 448 13 2,811 13,087 1993 224 5,149 75 4 3806] 9,258
1994 5,363 1,736 456 3 4,171 11,730 1994 388 7,143 50 1 3,715] 11,298
1995 8,598 2,361 375 1 3,945 15,280 1995 236 7,888 45 1 4,222 12,392
1996 12,132 3,531 418 10 5,689 21,781 1996 247 6,809 55 0 5835 12,946
1997 11,122 2,024 252 4 11,444 24,846 1997 884 6,054 51 1 5534 12,524
1998 12,703 1,958 415 0 6,568 21,644 1998 317 7,118 48 2 6,469 13,954
1999 9,758 1,390 187 5 8,747 20,088 1999 275 5,430 25 2 3,188 8,919
2000 9,653 858 213 22 7,932 18,678 2000 378 5,038 40 32,243 7,702
2001 5,357 1,163 176 7 13,193 19,895 2001 243 5,930 16 10 2,922 9,123
2002 13,254 1,048 219 21 10,948 25,489 2002 225 6,822 24 7 3,002{ 10,081
2003 11,891 1,731 259 18 17,135 31,034 2003 139 7,707 17 12 2,448 10,323
2004 10,625 637 179 14 7,808 19,264 2004 160 3,557 15 3 944| 4,678
2005 8,323 856 43 8 6,614 15,845 2005 240 6,105 11 1 853 7,210
2006 10,173 792 47 6 11,556 22,574 2006 233 5,992 11 0 1,357 7,593
2007 4,896 319 82 3 9,630 14,930 2007 229 5,660 15 1 1,420 7,326
2008 9,869 651 57 5 15,982 26,564 2008 403 5,291 7 1 1,977 7,678
2009 7,480 674 72 22 11,207 19,454 2009 188 4,309 6 0 1,105 5,608
2010 5,117 211 107 26 9,818 15,278 2010 131 5,075 6 0 1,037 6,249
2011 2,863 171 55 19 4,109 7,217 2011 100 5,643 11 0 3,102 8,856
2012 11,024 492 52 3 4,242 15,813 2012 80 5,815 18 0 2212 8,125
2013 3,216 168 40 2 2,847 6,272 2013 79 5,647 7 0 1,919 7,653
2014 1,226 9 1 2,450 3,694 2014 33 3,693 6 0 2219 5,951
2015 387 29 5 0 1,220 1,640 2015 49 3,076 20 0 1,762 4,908
2016 223 70 0 2,047 2,349 2016 19 4,456 20 0 1,602 6,097
2017 4,190 536 6 0 785 5,517 2017 13 4,993 49 0 1,311 6,366
2018 3,686 111 38 0 2,750 6,586 2018 27 4,034 10 0 1,419 5,490




fifi jE 3% 3-3.

JEHEER IO MR O R LSS & (A BISEEHE)

A A A=Y il P
i e e CPUE i s CPUE e ?;f‘
& U180 () (i) (18D () (i) CPUE®
PUEPL e W (b LR dor— W ﬁ"i EP e |mebL aor— wmmr |7V 5PN o wmme |V EPY e
1985 12,835 1,083 0 4,852 601 0 0.38 0.55 13,546 1,164 0 7,250 74 0 0.54 0.06
1986 20,834 985 0 9,807 52 0 0.47 0.05 12,906 1,617 0 15,246 113 0 1.18 0.07
1987 15,517 1,115 0 15,361 920 0 0.99 0.83 18,865 1,757 0 18,709 244 0 0.99 0.14
1988 20,078 1,095 0 18,612 181 0 0.93 0.17 16,158 1,927 0 17,202 317 0 1.06 0.16
1989 16,028 399 0 20,108 221 0 1.25 0.55 23,787 3,712 0 23918 634 0 1.01 0.17
1990 21,686 2,133 0 40,211 1,248 0 1.85 0.59 30,754 8,890 0 18,802 1,445 0 0.61 0.16
1991 19,790 968 0 36,957 931 0 1.87 0.96 16,852 1,558 0 15,446 127 0 0.92 0.08
1992 17,451 1,155 0 23,709 846 0 1.36 0.73 9,057 1,263 0 3,932 398 0 0.43 0.32
1993 17,610 259 0 44,971 383 0 2.55 1.48 14,435 3,177 0 21,966 547 0 1.52 0.17
1994 18,581 403 0 66,999 3,265 0 361 8.10 15,843 2,480 0 16,783 68 0 1.06 0.03
1995 20,861 577 0 94,196 6,027 0 4.52 1045 16,851 2,384 0 10,344 134 0 0.61 0.06
1996 18,913 932 0 72,427 4381 0 3.83 4,70 15,599 2,930 0 23,702 1,689 0 1.52 0.58
1997 20,387 482 0 101,852 2,232 0 5.00 4.63 17,137 2,752 0 22,052 1,605 0 1.29 0.58
1998 19,735 50 0 120,274 117 0 6.09 2.33 17,374 2,881 0 36,527 6,403 0 2.10 222
1999 19,618 3 0 86,471 0 0 4.41 0.01 11,399 1,859 0 15,700 88 0 1.38 0.05
2000 16,574 107 0 83,969 65 0 5.07 0.61 11,621 3,214 0 21,103 1,883 0 1.82 0.59
2001 12,756 1,846 0 74,102 10,214 0 5.81 5.53 9,648 2,863 0 13,804 445 0 143 0.16
2002 10,887 829 132 63,397 2,869 1,058 5.82 3.46 11,633 4,115 0 16,869 903 0 145 0.22
2003 11,292 1,254 787 66,152 4,574 3,255 5.86 3.65 10,492 4927 0 19,702 3,790 0 1.88 0.77
2004 11,990 1,067 320 78,183 4,947 1,275 6.52 4.64 12,390 4,288 0 38,198 2,981 0 3.08 0.70
2005 11,402 865 787 71,396 5,640 2,740 6.26 6.52 13,131 3,412 0 18,559 129 0 1.41 0.04 1.18
2006 10,552 806 812 48,865 4,908 1,788 4.63 6.09 12,012 3,098 0 12,020 537 0 1.00 0.17 0.64
2007 11,668 624 827 78,455 2917 2,158 6.72 4.67 13,098 3,545 0 17,807 850 0 1.36 0.24 1.22
2008 10,645 1,025 531 80,773 3,330 1,586 7.59 3.25 12,346 2,772 0 26,218 585 0 2.12 0.21 2.08
2009 8,833 725 13 56,549 3,439 107 6.40 4,74 12,400 2,869 0 10,361 170 0 0.84 0.06 0.99
2010 7,578 523 756 33,492 2,736 3211 4.42 523 9,099 1,971 0 4211 304 0 0.46 0.15 0.54
2011 7,184 395 957 24,450 1,427 2,404 3.40 3.61 10,900 2,155 0 7,862 309 0 0.72 0.14 0.52
2012 7,379 556 982 25,353 1,130 2,908 3.44 2.03 7,560 1,207 0 7,290 569 0 0.96 0.47 0.78
2013 7,124 488 271 25,888 1,152 1,373 3.63 2.36 10,128 2,290 0 3,633 31 0 0.36 0.01 0.43
2014 7,530 734 943 12,288 1,385 1,643 1.63 1.89 8,560 1,494 107 472 31 12 0.06 0.02 0.21
2015 4,910 267 445 7,350 423 478 1.50 1.58 7,196 737 207 157 2 23 0.02 0.00 0.12
2016 3,803 343 315 6,001 363 543 1.58 1.06 9,393 2,574 109 147 2 0 0.02 0.00 0.11
2017 5,172 393 0 3,752 295 0 0.73 0.75 6,717 693 0 754 6 0 0.11 0.01 0.09
2018 4,997 206 0 10,281 186 2.06 0.90 6,654 1,365 0 2,279 12 0 0.34 0.01 0.36
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Bt LU

AT (TR SFER? () NER? (6
ERBUR | AR—Y R R AR k| R [H/RBUR| ARy BA BB OR %k | R SRR PRy e B s gk | Ak
1973 1973 105 26 8 8 4 151 1973 466 533 57 63 435 1,554
1974 1974 104 30 9 9 6 158 1974 523 600 97 60 498 1,778
1975 1975 104 26 9 10 4 153 1975 521 632 146 67 535 1,901
1976 1976 104 61 12 8 5 190 1976 508 559 115 70 411 1,663
1977 1977 106 61 10 10 5 192 1977 526 584 172 73 486 1,841
1978 1978 106 64 9 12 5 196 1978 573 546 158 29 500 1,806
1979 1979 102 73 15 17 5 212 1979 540 517 220 58 692 2,027
1980 1980 102 74 15 16 5 212 1980 555 443 175 43 703 1,919
1981 1981 102 92 19 17 5 235 1981 595 428 153 82 765 2,023
1982 1982 102 88 16 17 5 228 1982 648 447 126 116 916 2,253
1983 1983 102 88 11 17 5 223 1983 586 344 114 132 894 2,070
1984 1984 89 79 23 18 4 213 1984 518 380 83 55 815 1,851
1985 1985 90 80 23 18 4 215 1985 525 418 86 69 708 1,806
1986 1986 89 80 23 18 4 214 1986 514 398 126 96 699 1,833
1987 1987 84 79 23 18 5 209 1987 526 386 136 58 729 1,835
1988 1988 84 80 22 18 5 209 1988 569 400 107 47 605 1,728
1989 291 1989 77 67 25 18 116 303 1989 426 454 91 55 642 1,668
1990 307 1990 77 67 25 18 113 300 1990 536 429 112 53 674 1,804
1991 349 1991 73 67 27 18 115 300 1991 567 416 145 34 615 1,777
1992 531 1992 76 67 25 18 111 297 1992 496 385 101 38 606 1,626
1993 369 1993 79 67 25 18 116 305 1993 590 389 103 32 615 1,729
1994 362 1994 67 65 23 19 226 400 1994 480 293 120 33 567 1,493
1995 369 1995 147 64 22 18 237 488 1995 683 337 154 22 590 1,786
1996 451 238 55 369 1996 74 63 21 16 227 401 1996 718 414 98 21 546 1,797
1997 231 200 50 311 1997 74 59 19 16 215 383 1997 658 409 60 20 498 1,645
1998 479 153 75 315 1998 71 60 19 16 213 379 1998 746 380 100 25 536 1,787
1999 471 185 71 290 1999 71 56 18 18 228 391 1999 713 345 88 31 539 1,716
2000 491 187 56 333 2000 71 56 - 17 224 368 2000 673 338 144 40 546 1,741
2001 584 179 66 23 293 | 1,145 2001 71 56 - 16 216 359 2001 646 294 125 36 565 1,666
2002 396 174 40 24 295 929 2002 72 53 19 16 212 372 2002 647 284 103 31 532 1,597
2003 206 103 48 16 295 668 2003 72 50 19 16 201 358 2003 611 283 98 33 493 1,518
2004 357 150 43 18 91 659 2004 75 52 18 15 209 369 2004 688 291 97 44 512 1,632
2005 370 150 45 16 111 692 2005 73 52 18 16 209 368 2005 714 291 93 35 506 1,639
2006 361 152 41 16 302 872 2006 74 51 21 16 205 367 2006 658 277 95 37 464 1,531
2007 349 138 28 16 298 829 2007 74 51 21 (16) 234 396 2007 (658) 277) (95) (37) (464) 1,531
2008 120 137 36 16 303 612 2008 78 51 21 (16) 224 389 2008 (658) 277) (95) (37) (464) 1,531
2009 119 135 37 12 76 379 2009 78 5220 (16) 224 390 2009 (658)  (277) (95 (37) (464) | 1,531
2010 119 128 35 13 86 381 2010 78 52 20 (16) 224 390 2010 (658)  (277) (95 (37) (464) | 1,531
2011 179 127 39 12 75 432 2011 78 5220 (16) 224 390 2011 (658)  (277) (95 (37) (464) | 1,531
2012 125 125 33 (12) 83 378 2012 78 52 20 (16) 224 390 2012 (658)  (277) (95 (37) (464) | 1,531
2013 142 125 36 (12 76 391 2013 82 52 19 (16) 209 389 2013 (658)  (277) (95 (37) (464) | 1,531
2014 123 131 35 (12) 73 374 2014 82 51 18 (16)  (209) 377 2014 (658)  (277) (95 (37) (464) | 1,531
2015 (123) 131) (35 (120 (73) 374 2015 (82) G (18)  (16)  (209) 376 2015 (658)  (277) (95 (37) (464) | 1,531
2016 (123) 131) (35 (12) (73) 374 2016 (82) G (18)  (16)  (209) 376 2016 (658)  (277) (95 (37) (464) | 1,531
2017 (123) 131) (35 (12) (73) 374 2017 (82) G (18)  (16)  (209) 376 2017 (658)  (277) (95 (37) (464) | 1,531
2018 (123) (131) (35 (12) (73) 374 2018 (82) 1) (18)  (16)  (209) 376 2018 (658)  (277) (95 (37) (464 | 1,531
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HREER4 RyTELRBOEREMTER (1985~1995 £)

R BRSO L, BAEEE A A - SIS HEE RS FE DA O T RIC L 0 R
ENTHERLEEND T2, 7 — X OB L ORMEE TH 2 ERIFOR LAFUIZLY | &
EEEEH LN L L,

ARl B (h)

e 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
0% 126 19.0 258 20.7 16.7 9.0 14.6 48 143 123 315
1k 1.7 193 228 289 362 506 278 312 371 323 180
2% 4.9 4.7 6.4 10.1 80 18.6 264 167 288 482 50.8
3% 2.9 L5 2.8 39 4.8 9.0 13.8 79 135 155 299
4Ll b 1.8 1.0 1.7 2.0 3.0 54 8.0 5.9 81 11.1 187
s 340 456 595 655 68.6 927 90.7 66.5 101.8 119.5 149.0
R AR (H L R)

H 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
0% 463 649 841 1001 1115 806 1051 1289 1232 836 1249
1% 139 229 297 371 536 644 503 641 913 766 505
2% 39 51 77 109 132 201 211 242 324 485 418
3% 16 16 24 39 51 72 90 82 131 1s1 225
4 LA 1 10 9 13 18 28 40 48 55 71 98 128
al 667 954 1252 1539 1862 1763 1903 2309 2671 2336 2524
G UYL LEY

i 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
0k 041 049 052 033 025 0.18 020 005 018 021 040
1% 071 079 070 0.74 068 082 044 039 034 031 026
2% 061 044 039 046 031 050 065 032 047 047 0.63
3% 071 036 045 039 040 055 062 036 043 037 052

4Ll b 071 036 045 039 040 055 062 036 043 037 0.52
i 063 049 050 046 041 052 051 030 037 035 047
%SPR 11.28 12.40 12.77 14.80 1846 14.24 1833 31.14 25.07 25.81 18.90

R R B LR (T ) BEOEAPERM I HERPS (O A2 BB fa &, B/ke)

& 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
0k 438 571 733 8.2 8.6 646 939 1119 100.1 755 111.2
1% 267 409 524 641 845 1047 91.1 112.8 1503 140.2 91.1
2% 125 151 228 315 347 545 638 709 89.1 148.1 125.7
3% 6.5 5.9 90 140 169 245 344 301 452 579 851
LA 1 4.2 3.9 5.4 7.1 104 149 200 224 269 414 532
& 93.7 1229 1629 201.8 233.1 263.1 303.2 348.1 411.6 463.1 466.3
Bl 208 219 326 463 55.0 829 1054 109.2 143.4 217.8 238.9

RPS 223 296 258 21.6 203 9.7 10.0 11.8 8.6 3.8 5.2




wmREML ()
i R (T )

aR— MEFTREROFM (1996~2007 £)

A 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 _ 2006 2007
07 93 549 419 366 118 220 273 295 189 357 281  40.7
1% 485 247 1183 208 871 391 334 469 848 207 316 568
1% 325 304 239 431 243 428 337 337 311 495 164 146
3% 266 287 129 202 93 164 175 188 146 125 173 53
4Lk 276 30.8 8.1 127 4.2 88 101 1L5 1.9 3.4 5.3 7.8
t 1445 169.5 2051 1334  136.6  129.1 121.9 1405 1512 121.8  98.6  125.2
Tl E RS (E 0 R)

4 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
07 699 2080 1086 1899 974 1062 1232 1906 677 989 1184 1652
1% 624 425 1022 458 1057 594 546 639 1121 272 38 613

21 290 220 200 273 241 309 228 238 242 319 102 138
37 165 117 78 90 79 100 90 68 77 67 94 30
4Ll Lk 156 114 45 51 32 49 47 38 9 16 26 40
it 1934 2958 2431 2771 2384 2114 2142 2889 2125 1663 1793 2472
AP [hin B IR

A 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
07 020 042 057 029 020 037 036 024 062 065 036 047
1% 075 046 102 035 093 066 053 068 096 068 073 119
1% 0.6 074 051 094 05 094 092 08 099 093 094  0.65
37 074 135 057 L18 053 08 099 218 136 087 08  1.02
4Ll Lk 074 135 057 118 053 0.8 099 218 136 0.87 082  1.02
Bl 0.6 087 065 079 056 074 076 122 106 0.80 073 _ 0.87
%SPR 1326 11.96 778 1432 1199 10.12 1146 1054 539 759  9.61 _ 6.00
Fp GRS R (Th) BIOFAEFEMERERPS (0 BBl &, R/ke)

A 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
07 589 187.0 1121 168.1 755 824 1041 1627 474  87.0 1066 1259
1% 1068  77.6 2138 823 1663 935 936 1106 1592 485 705 947
21 826 670 698 818 633 812 650 688 573 950 312 356
3% 592 448 342 338 261 329 321 246 228 250 360 9.7
432 1 614 481 215 213 117 177 185 150 2.9 67 110 141

R 369.0 4245 4514 3873 3429 307.6 3133 3817 289.6 2622 2552  280.1

B 1868 1466 1115 1205 884 1155 1027 946 715 107.7 719 523

RPS 37 142 97 158 110 92 120  20.1 9.5 92 165 316




HMREM 4 (E) aR— MENMEROFR (2008~2018 )

il EERE (T )

(e 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
0% 30.8 13.2 2.0 20.6 5.8 7.3 1.4 0.9 0.1 6.7 0.3
1% 74.1 63.0 24.6 3.6 49.0 20.3 12.5 6.8 9.2 1.0 20.8
25k 24.7 16.4 27.6 14.5 2.4 14.7 6.9 3.9 3.0 6.4 1.4
3% 12.8 2.7 10.9 11.1 2.9 2.3 4.6 2.6 2.5 2.0 32
4% UL b 4.9 1.0 1.8 3.3 1.8 1.7 0.4 1.5 0.9 0.6 1.3
it 147.2 96.3 66.8 53.1 62.0 46.3 25.8 15.6 15.8 16.8 27.1

R ERER (HEHR)

A 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
07k 1436 556 92 810 288 222 108 138 20 352 20
17k 769 704 262 48 408 159 105 68 94 14 212
25k 139 139 167 72 19 73 36 26 2 34 7
35k 54 17 48 41 13 7 19 10 9 9 11
4% LA E 19 6 7 11 7 5 1 5 3 3 4
2t 2416 1422 576 982 735 466 269 246 148 412 253
B TR

F 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
07k 042 046 035 039 030 045 0.16 008 0.07 021 0.17
175% 142 114 100 064 142 119 111 08 073 043 0.9
25k 1.81 077 111 143 066 107 1.04 075 058 0.84 080
355 224 08 131 167 1.17 182 109 135 121 074 099

4% LA 1 2.24 0.88 1.31 1.67 1.17 1.82 1.09 1.35 1.21 0.74 0.99
=R R ) 1.62 0.83 1.02 1.16 0.94 1.27 0.90 0.88 0.76 0.59 0.71
%SPR 3.3 6.2 6.5 8.0 5.4 4.8 7.5 11.3 14.2 16.0 13.8
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i 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
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35% 16.6 54 172 158 4.9 3.2 8.1 4.0 4.2 4.4 5.9
4L B 6.3 2.0 2.8 4.7 3.1 2.3 0.7 2.3 1.4 1.4 2.5
B 2749 191.6 1206 1251 1147 886 537 421 364 626 68.0
BlfaE 504 357 582 382 12,6 263 187 132 120 164 107

RPS 28.5 15.6 1.6 21.2 22.8 8.4 5.7 10.4 1.7 21.5 1.8
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