IR NKFEFRE—1—

TR 25 G DT AKTERE O E B

FAEYKAE - ROKPERZERT Ol %, B TEF, ME—h, AE B WA 5,
8 1EF)

2 B B BUEROKEEWFIUAT. ALUEE LR A TSRS DI K e AR . T AR R S R
fhrt > Z —IKEREWITERT, & FROKESIN T > 7 —, B KEEBAf
B — wEROKERRY., KERKERRRY, TIRERKERSHIE
o — HEENE L X BAROKERG T Z— MR)IEOKESTE ¥
—. BRI SROKEESAITZERT. B ROKERBR G ISR PENTIEAT. —EHIROK
PERFFERT, FRak L ROKPERBR Y. RS RS RMOKPER S Hffr Sk & v 2 —
IKPERIFFERR i A R K PERRBR Y | 20 R AMOK PERIESE T K PERT 728 o & —
Ko7 B RMOKEERMTTEFR H e o 7 — K EERFIEED. o IR K PERRBR 5

£ #

AP SRR OB RIS, 1995 M (7 A~F6 A, LLFREL) (210 5 &
ERES THB@EmWKIEIZH D | 2004 FERHEED @ VWINAKAEEIZ K- T 2006 FfHIZ 193 77
hodiERmEm e 720, 2012 AT 133 5 h o ERERE L DO LIz b O DikIkE L
TEVKEIZH D, BIREDRBEORIEZ - 0 2004 41260 J7 b 2B THHEVK
HETHERS L. 2012 4F13. 77.9 1 h o Th o 7o, EIRKUE & By XSz CHEMN &1l L 72, 1995
ELREOBI AR LMAERDORBREN S AT, BUK GIE 5 FEY%) OifEED S & Thlfas
TFERANITIZ 10 7 b U PL B @V IKETHER T 2 & RIAE L. BIRO R 72 1 25 AT 6E
IREBICH D B2 DD, BIREHIIBAEL AL U, #EETRE/: 1995 FLIEICH T
HBAREDOKKETH O B - BALKAEIZIS 1T 2 B ARKHE & 72 I3 D 1996 /K HE (3.8
7 ~Y) % Blimit & L7z, 2014 4£.00 ABC (%, FRTFHNZI WV THARED &K AETOMER?
X 5T 7 U A4 (F30%SPR Z ) . SR O E 4 MeFr 4 5 I 27~ U A (Feurrent),
FB L Blimit & 4312 BRI KETHAREZHER L O OWMEEABUR X0 &0 CfERE %
NS5 7V A4 (F20%SPR Zi#H) . ZNENICESWTRE L,
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o Sk ST
o gt FIE | e 2014 4
YR MES 1 A ST —
[&Z_f /_j;) < (Fecurrent ;ii .. 5 4F fjj“%fﬁ% B1(1m1t JHa
CEEID) | | e | B | st | D0 | R | R | 400
) P srmn | 6 ER)
SRy B 0.48
BfagrEkYET ., | 131~265 | 201 . , 236
HEFF(F30%SPR) * Fc(l?frgeit) 2% Fh | Fre 25% 100% | £p.
P, 0.50
BLR ORI D o, | 133~272/| 205 o . 243
e S e B I N s e I IR
B Blimit DAL 0.74
CHERF IR0 | (149 | 35% 1‘%3/“ é‘f 10% 100% ;f
(F20%SPR) * Fcurrent) - v

IR
- BUROMIE XY LB IR E R IR H T REZR K HETH D,
D BB (2012 4F) 13 VK HEIC DD | RERIICE B TN E T El-> THE K HED
HEFFIX PTRE,
ABEED ABC FEIIIHAI 1-1)-()Z& v,
P BT B O, T IRA TR HELL RIS R B2 LA A LT, AT
LEXNTEY, &2 TOVFIANIIUTEET (%),

PPk R (5% - 2018 FFRAH) OBRIE 80% X [H &7~

Bl B - SR, EEEERBER A (1996, 2004, 2009 4) % BR<i@BEOBHIMIC
WE LBl BAEMRDERREXE BRXDOOEZED V7Y 7 (R
RERAEEST) ICLo TMARBEZEZX D 1,000 B[OV 2 L— g9 40285,

Fcurrent [XUT4E 5 45 (2008~2012 4Eifal]) 18,

FEAT - BURB AR B A MR (5 H) 13, 2019 R4 W11 2012 FFBLMAEDL ETH 2 iR,

F R (Fhy) R (Fhy) F i g &
2011 795 179 0.49 22%
2012 779 135 0.45 17%
2013 986 -

2013 FEOREWRIT, AR Z PR ARIRUS K 2 HEE M CHROE L7o i, R )R
AT (m7R— MENT) ISR 2FHRETH Y EBROME OKBITMRERR) LITRRD,

FEte il R EFE
Bban R TE
Blimit BlAE 1996 FFKkUE (38 F ~uv) BIREHEE FRE R WIfIC BT 5
HIKAKHETH Y | EIH - @K
HEIZ BT 2 A IRk Y,
2012 4F  Hifal 1996 EAKYELLE (326 T R )
KHUE - AL B B
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AHGFFHCER L7 =2y MILFDO LB

T—tEyk AT, BIFRIHA S
R - AERRIESE | WA R - EERERDKGE Ok, dbifEE ~ SR (17)E R)
o KRR ORI, ALimE ~ 500 (18)#RE )

- G HE - A R A
RRARE - (RE-FEREERA ORIt dbiE ~ = IR (184S E I
- 5 HE - AR A

EIR R
IR =Y eI IR b e — ViR ORI - 5~7 A) oA
fFRER, MR, PHRE -FEhe—1 - HEARE
VG KPR TR R A OkBFE < 9~10 H) : 0 e BiR

- B ke —/L (2001 FELLRE) < WL (1995~2002 48)
VG P o~ MR i - S 0 AR ESR (bR
Frl AR M - BRI R R (BRIR) - CPUE - ARk K

- PEINE YREREEIHA Ok, BAR~EIRA)MITR) - /iy 73y b
HARFE CHRE (M) Y=Y 04 ZRE M EFmOFRIBESR (HY 1960) 12X 5)
2013 MK LA BB b e — L a0 IR - PR R

FPEERAL AR o~ B IR A CRAEAKF Bl ~ 1 TIk(142°E~165°W), 2001 F~fkfe ) |
B L OV R AERR A (PO - BUALOKAE, B~ BNEle it (141°~150°E), 2001~
2004, 2010 4E~fkfse )

xRV VR R A A (AR, Bl ~BATI(141°~167°E), 1995~2007 ) . K
FRAEVE R RO E R A (P kb, B ~BATH(141°~173°E), 2008 £E~iflkfc H)

1. FANE

AR, FBEO~Y AL L BICEDBEOFERAERO—2Th b, 1970 FFRFE T
X (FIR~FEk L) CTOWBERERTH 7208, 1980 FERO~ P SEFEORIC &b
IRV (ZE~THER) TOWRMBERIEI L, 1990 AR :LURITE RN L T oAk
BIER L, X RIR~EFHRIE) TORELEN L, FRBO~ I LT RER L 0%y
FlE A REAMEL 5 72 D C I TIx & < IR S Qi ERGEE E Tk~ Y N LIRFEI SN D 5E
W<, BENTOBSICIER 2 BT 2, ITFITHESERERE O TIMEARFHESEIC L > T
FRIOEENZIFEMTETEY ., 4% bHEOMIE RENKLETH D, FMNBEREIZ K
DAFEDHBNL, AR SRR BRSNS . BEOE 1 O REERES ~ 3
NIV & (1~9 BROBEIER 2V E X E O 12%K1#) THERINE S 21T 2 5 OKEEIT 1999) ,
B, ~YNE ORRZMENHER STV DAY, BB L SIEEAMITH LT 0.3%5E
THH (FRAIEH 1989, FHE2001) | EPEHE LRIBEIZIZRBRWEEZEZBND,

2. HHE
(1) 53An - =l

TP NE FAREO~ PN TREANME, hEERRWE S (S - B 1998) |
R DO RO E AT %E O X 5 I B@ENETH 5,

O3A, BEZK 1SR U, BRI CR A Lo Mifud, altdR Leds o BBk &
AUCTAHFE O I B TR 165~170 FEAHI £ TO R BB TR O H/KiE 17°Chi
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B ORI~ Y e L ARIZRFTANC AT 5 (FEEIEA> 1999, FEHIZAH 2000, JIHIEAH>
2006a) . AT SR XE 5~15 cm BRE ORI IR & L bicdb L, EkE
(TR EKIR 13CHIE DOE R~ T HHIE O KR FED DG O HGRE 165 FEfTE £ T i
KK CHREEH 238 = L (Savinykh 2004, JI[3#1E 4> 2006a, 2007) . FKAZEIZIE 20~25 cm
FREEIZ72 > TR T L, WS ~FEREEORFED D A O BRGi B iD R o472 (I
UlE2> 2009b) , EIREAKEED EVY 2004 FARREETIL, R 171 EOREMLEIL TOBA S
g Sz Ol¥miEn 2008, 2009a) , BEAHZ O 1%L Bi%, 1980 A E TILRAMIZ R &
<AL EELE L 7e Wz oIl =RRDAEERIZIZTH 0 HBLL 20> 7208 (BREE 1978, &I
1980) | ITHFOEPHEOH K & HAL~ L E R O K E/KR O I, 2001 FLRET
FTBAL O 1, 2 A ETIC = et Ak £ CHREFEE L QGRS 5 X 91
7207 OEEIED 2006b, 2008) , ZALH OFHFIKAFITITEADOTZOICHE F L, BEFEOHF
Lk B RS~ O FEIIEIE AT S (B ERIED 2002) . £72. 2O XS ITFEEEH
)~ Bl s & AL~ A E R A KRB R iR 2 B &3 R20 | A EO
BOELL O U AR AT 2R b 2 <L FHUBIREO R L 75T D, 3Ll LD
HmfalE, AU SRR £ CHET A2 0L H DN E L 1F e < P ERE RIS
REBF M C IS PRS0V 7 & V57 OUHR IS LT D2 LR (B 1999, ()i
1999) . FEERAEERBRAE B2 S D RN & b Te o TSI A R IIRED 22 & ovE T
WA~ U, BB I C s ) N 22 R Rl A U720 . PESRSG AL AR £ o 7
DTBHEITRY, EHICERBOEROBE L FHE~BETLILOLLL LHESRTND
(FLHNE A 2006)

(2) HFilp « Bk

Heshfl o RIX, a0 BEREITIC LY . Mk, BXE Sem BEE TIIFEATIH
W20 1 mm BERETSS (ERIEN 2002) . TOHBEENELS 20, b 80 HT
15em FRAEE, 120 HT20em LL BIC72 5 (SEikE1E222010) o ARACAHILIRE T, o FimfE
Bz & 2 Fn A E 23 FLig A i CR AR EEBRRITH O Gk - B H 1966, 12137 2002) |

AR CHEME SN TN D, BAOFH H il X2 FEMEEOHIEL REIN TN D (fil
H 1999, AFHEA 2002, FLHIZAN 2003, AL - f1H 2009) . U4 OIRIEY) O lin A E
BAC L D EAERICB T DREIT 0 OKTITITRE XE 20~25 cm, 1 50 E Z (215 28~31 cm,
2 7%1% 30~34 cm, 3 /%1% 33~36cm, 4 m%lE 37 cm AR, AEEIZ4Secm BRETH D, i
T OFRERR DA T, Fmld 6 mfRfE & HEE I D, HIREO R E Xk Lo
THEe Y | REBFEELE S CIIO 3 B LR K 0 bV B 5, AT Ok T
HICHWZERE R R, (KE GTFEREYOVEE) %X 217 LT,

(3) Az - PEIR

PR DOBIEEHR R B R X R 30 em L BT, EIRS 2 (TEH - AR 1997) . s
T 2 A RICHYE T 5 2 L ATl 2 Bl RIZ R TRRE, PEIRT 28l s LTz
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(1 2, 3) . PEUNSSIZ. BERS. JEHBURJELD D B O ERE 58 O A e B oo Bl 5018 T &
% (Tanoue 1966, ) . ZIHXDITENITHFEEO R X WO REING THA LT
FES . BRI IR - TP HEFR O M BUR IO M A1 IR RIS 31T 2 SO BRI 5 7T
KFLERNTINAT % EHEE XD (Tanoue 1966, Fi4 2007) ., FEIRHIL, JEHANRJE D LAVG
T 12~6 ADAKFZETHY | W THETIE 1~3 H, EEWELTIE 2~3 AN TH
% (Tanoue 1966, FLMIEN>2006) , ~H SO EFEIIGTH & 2 O E5E B EIMEHE Tl 3~6
HOFEZFETHDHH, INHEAEBIE) DHEE S LD EERYS 720 OEIRMIRITE < . IO 04
BHORNWZ Enn, EIGE L THETRWI LRI TS (JE2IED 2000,
AIEH2005) . LU0 6, ST CAIC tH BT 2 HESh A3 E SR 2% 3~6 H
ThY (E@EIEH 2010) v P NERFIICHAT D Z &0 b I EGE Lk TR
LIS DONRERE 2o TODATRENDN S 5,

(4) Bt & BALR

fHAEDL, FHEAIII/ RO FRIEEHBESCWD LEOFR (VT R) RETHO, %)
FHICIRE TIX 26 DIEN/INVEEFERLVE B R T 5 (%G - 1T 1998) , REEFikf
BT LI TFA VY TEFXRAONE AT VR EORBSE, %7 I & ORZHE,
W EETRT D, SRR CIEB LIy U AR T I I TFA T VR,
FAE~ Z R A OB ~BATIR CTIE A TUVHESA ST IFER ORI, WX I FA U
TRNE DA TR EORIE, RE VA TE RXRREOWVEE, oS e PRk T
LW AT D, HESBRINC D Y 472 ERRBSEIC L > TREICHEEND JEH 1957,
REFNEDS 1961) o, AR EOZVMEIZIZE 77 DI L 2B L 255  (Matsuoka et al.
2008) .

3. BEDKR
(1) MZFEOE

FEJREIT, PRE S HEEE (BOHITREER - X)) . KPR E EERE (BHITK
AR | KR SRR (b3 <wn - B, hIK) | EEMERE b -/
X) . BIONL TR EO#EE (BHICEK) Tho (K1) . EiGiE, M b ok
iz, BLOE L XA SICER SN D, EDIT, FX@RETITBLIC 2 W%
UTOEMHETHY, 40 em 2% 5 L5 emlnfldd v, KOEFIH SIXRETIE L, 2
A TR ET 5, MROMYEETIT THEMNE ) LEN D EEEINERDICEE S
R E ERRE L, OB TEBAROEIG R EV, TEMIEE CIXSa b &l
A TR S, REHISOMEENC K o CIRIEMMR A R E < B2 5, BT M7 (=2) )
EIREN D SN RIS < SN D SN TH D, £, db - FROFFRETIX
2L OgGH~YF NEIRBEN D, WEMPINAERITE SMRRENRDZ,
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(2) HEEOHR

LIZRTROME Y | IEFE CIEZ < oG~ e L hic 3| E LTEH IR Z &
5. T CTOKGTEMACKEGTYIEARIZ L D IRERREICE SO OfREEZHEE LT,

1982 AFIAMILIRE OWE X - (EMRIOF MR (7 A~% 6 A) 1%, KFEMKX (ZiF
~FIEILE) T 9 T R (1991 A LLTFRILC) ~56 T h2(1996), H1IX & e
(ZHE~FE) TiE 1 T Fr(1982)~89 Tk /(2006), JOLFIMH SIXMETITZ 7 T e
(1991)~62 T b >(1985), ALERE XHATIZ 0 br~64 T F (2009 DFPH TENLNLEE L
TWD (4, £1) . BFFTIE, 1995 I 10 5 F o Z EFEl> THbL@EmWKEIZH D |
2006 AT 2004 FEREBEOFWINAIZ L > T 193 I b iRl s 7272, 2012 4
HINIE X mOWERKEIZL 5T 13.5 T b EEWKETH 720, FrZIbBE
’*féﬂﬁi@ﬁTﬁg’;éﬁﬁ%@ﬁ&*i@%%%?@oto%%i%%@%ﬁ
EOM T, 2011 4F 3 H OEKOREIC BRI 3T 5 B B AR D 3% E RO T
%W%%@E®tbﬁulH&&®ﬁ%%ﬁ®ﬂm\m%ﬁ®ifﬂhkﬁ BT &
DK T 72 EMBR ER->TND EZZIBND,

1981 FFLARTNZ DWW T, TP L TORBEER D > TWhewnas (M4-1) | dEX
OILE F X HOTEEM CTOWE L T D iphhodz (F1Fh 1980, HALKMFER) . FXT
HE XM TOWREII Ve, FERETHHT-HT VT 1970 FFER0E TIHIRED OIZ &
AWER=HNRTHY | TP NI AN 2I L7 1982 FLEMM L7 (B 1999) .
X STFRE RN SN D T~ R 1982 LA L LT o7z, B
25 1981 FELLRT D T~ 3D s, T OKMEL KE < FHEl-TWe, 70, 1989
ELARE, TR E PR AR 35 K IB(EEZ)N CARREZ 5t 52 & L 72 AMENAARC & 218137200,

4. BRDIKEE
(1) EWEEAL O S5

1995~2012 FEOFfEnn | & E (RITFEOMAREZIRS) 2, THZERET27H~%6
HAOWBMEFERALE LT 4Ll L2 @7 v—7"L 3 2 4E R T Pope (1972) DUl
EHWET 2 —=2 7 VPA (R — MENT) ko THEELE (WEER 1. 2) . A%
D HARFE AR M) IEF i & OFERHIREER M=2.5Fa (HH 1960) (21 Y. Ffy 6 )
5 04 & L7, FlBlfgREIT, KPR E koA Ao KEE LKk
FTYEMRERERICIES EREM, RE  RERRY b &E R OKRERSRAEE R A
KO, KGT AR DA TR T TS W TERR L 72 Ag Br#t LAVE & N L AL = 2
DR 3 7 A ZEDERE FRBGRD D FE R O H BRI E B A R TR °
L7z, MABZBET S LB X LN, WO 6 RIIOEFEES (X5, #£9)
T o —= U THRBICHO TERRINIZET ORISR (¥ —I TV F) 2RD7-, s
(2012 ) OMMAEIZOWTIL, BIEE TOMAR L EREREK E OEBYFIC L - THE
E LT (HiREE3)
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(2) EIFFFRIEEOHER

IMABOFEIE & 72 5 EIREF R ORFEHRB 2K 5 BLOEK 9 IR Lz, WTILOEIEE
% 1996, 2004, 2009 FfkiE7 R & OB O E SR 2006, 2008 Ak e & DK E A KR L |
AR IS LIZEBHZ R L TWND EEZXLND,

HABORE L 72 D EINEORELEK 6 128 LTz, 2005 FELIED K ELERl O =~
SNOFEJIEIE, 2007 FEIC 732 JKKIDO B — 71T LT, BRTeia 30 JKKILLETHER L C
BV, 2013 4F1F 472 6k (6 H £ COEEM) Tholz,

(3) VIEY) DAL

WY OFERILRIT., FERRKRE VL OOFE AL ERETHEEMLHEE
ME W=Dl Bieial, 2ANERTHL (K7, £2, 3) o £72. AR RAFRER
BERHBLT 2 & 00 1kl LTREICABESNOREDA DD, 0 mADOEIS X8R
FRAED HBUFE Z BRI T ARy, 24U, BHIC 0 O MENERIEIZ LD 6 DT,
IR CHERE T DS RT L C 0 i D02 TG & A [BIET 5 7o O IR/ Y
W< WiehEEZ b5,

(4) Bl&E & ERS OHR

1995~2011 D& 55 (7 A Ke5) 15,1995 LA D BB TeiaZd i LI A DHE#E & 1996,
2004 FARFEDO B L7 WIMAIZ L - T, 30 7 b Uitk S 60 7 b LLEICET S E0
KIEZH D (X8, 5. 6) o 2012 1k, MIAEAKUED Bk L THEV 2009 Rk EE & iy
VN 2010~2012 FEARFEIC Lo T77.9 5 b o & mVIKHET & o 72,2012 FFE OB R, 2009,
2010 FARRETIRT 32.6 17 b &ITHECldsx ﬁﬁ%mbok (X9, #£6) . 2013 FFOER

i, 2013 FERAEDOMA R % 4-@)ZkibD L 9| D FAE MR ARE RN L D HEEED
REL (2GR 3) | 1aklh B4 2012 FEOfED B FJH@HET“?’E/E‘J’E) L9867 hThD,

1995~2012 A DO IIERI G 1E 17~56% DHEIPH TLE(L L, 1996~1997 2@ -7 (X
8. &7) . Bl &L IIEREE)OHER D 1995 LI OBl B /K UHEIZ 3\ T 23 i
Il < 72 D Z L de < A F (Rl F O BEREE)) 13 0.4~1.2 OFPHTE(L L,
20124 TlX 045 THHo7- (K12, #£6, 7) ,

AR TR M) 2 ARGl TIRET 5 042005 03 & 0.5 (122 NENEL ST 5E6 D 2012
FEOWTEERFEBIOHMARITI. M 03 TE743 T hBXO349 5. M 0.5 Tl
83.6 T by BLU3L1I T b EHESN, MEZRELSTHIH> THEMIIRE S ootz

(X 10) . MAZOHEEM (FIHFEE CTOMAREEREREE OERIFRIZL D) bFER
IMZELEEDZ LI2L > T 15~18%HE L 7=,

(5) BIROKHE - B

2-(1). 3-QITHIRD &350 | 1995 FFLARE, iR ITB BT 10 1~ LA EO®EWIKHEIC
HO . GAAIEKRIZE bl TRENIEXK ETIER > TEOMEREL £ <, BREIXBE
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2330 T R ETHY  ZRUFNCHSTEWKEICZO D EZ 26D (M4, 8, F 1,
5.6) o BIEE 30 5 b IXifsERE 10 5 b OREICKHE L, ZHBL BT L X A~
BEE IR L TR CoRENHEMT 2Kk HETH Y . EIRKMEDO R FHOXSET 5,
BEPRE 15 7 b UATIRIE R S T N CRREICKIS L. ZALLL R Tl AR B I T dar X ~iE
IUTHE - IR TOMEER D L, BlAESNTIE Blimit 2 FEIZKETHY, B KALO
X &35, REROHER L 1995 FLIEOEIREOHERE > & BUR OB IFKEILE L, ER
1% 2008 AELABE O EIREOHEE 2 SHEM & Hlr L7z (K8, #6) .

(6) FA=pERILR

HETE FTREZR 1995 FELAKE 2012 - CTOHEEB AR EIMARORRE A5 & BfEIL3.8
Ji R (1996 4F) ~33.9 5 b (2006 4F) O TH Y . MARITE BTN 8 FREAIK T
H5 (K9) . FEOIMABAIEL, 2009 AL 22.7 82 & mV ok HE, 2010, 2011 FpkEt
ITENFN 13T ER. 124 (B2 & iy m O K E L HEE ST, 2012 SRR, AN
ACUHEDIE WA O LB E KT I S, INAET 140 [BR EHEE S (EE
BE3) . BlAEIT, 2008 FREEEN D720 21T 2010 A S0R L7228, 2012 4RI
I EAKAED 2009, 2010 FFEARFEC K- TEIIN L7z, B OMABIMNS, 5% b —EDK
P ERHER SN D L RIAEN D,

1995~2012 FOHAFERMRD= (RPS : AR HARE) 1. 2.0 F/kg (2006 4) ~41.2
B/kg (1996 4£) O#FFATH V. HIEIL 8.1 B/kg, FHMEIX 112 RB/kg TH-7- (K 14)
A E(SSB) & RPS DBIRIZ, BL#E L TEiv ) 1996,2004 35 L 182009 AE A R RAE L L TERE
BAREOHEINZE RPS 2ME T 2 H58BAMR 4 (e L T SSB-RPS i A4 4572 (X19)

RPS = 13.3exp(-0.00454 - SSB) (" =0.78)

1996, 2004 35 L TN 2009 D RPS 1%, ZDOEYFHUZ L 5 FHRIEDOENEI 3.7 5, 4.1 4%
BEO21EFTHY, HAEEIZAERERFERMC K - TRIZ RPS 3Ero Tz L bl s,
Z OFAFEDO BRI B IR DR RSB T 2 IMABRE L D ICHWD S, Bl INA
FORRIZITITO-E A RE (F9) | EFREHIZENT MSY 1TAE LW,

PLED X 51T, 1995 LD BIAEKETIE, FIZX DT H D b OO FEE
R OBELCIMARDIK TR b o72 (K9, 14) |

(7) Blimit D% E

RITEOE Y | BAED 1995 LR DK HEIZ & 5 556 Tl 72 f A4 E RR OB A
BEORTFIEALRARY, LMLAERDL, ZOKHEEZ FRI>ZHEOMABTARHATSHY
IR T 2N H D, 2O enb, RHMETITEREHIHAELLEL L, &
ﬁ@@*@mmmﬁn%5$M%T%ﬁ@%ﬁ%m@f%51%&%@%Bsﬁby)&L
7= (K9, #£6) ., MEOEREIIKT 2BMAED R EIAEI D, Blimit [TEHE 157
FORREICRHS L, ZhE TREo 72 & & OFRFRAKEIZG)ITHNR O AR & i b,
K HEBban) LK EH OB IRICET 5T — ¥ NZ LWZOICEETE 20,
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®) SHOIMAEDHIED Y

2013 AEARFE DA B/KEL, EEOFAEMMEIC L 5 EWEEEE TIX, 5~7 Aotk
HIFHAIC X2 0 AT BRI 1,042 (8. MBI 41%, EHOLHREXE (7 A
RANCHRME(L U728 MR SR 4) 132173 em EBERAEICBODTWFRLEMTH Y,

ICBARBITRERRE Tho7e (M5, £9) ., ZNUONOIMARKETENEHE S
N5,

FERTHNZIBT 55 H%DOIMATIX, 2013 FHRBEIC OV TR, 2ok EMIFEEIZ X 5 0 5%
ﬁﬁﬁ%ﬁ%ﬁ%%ﬁkﬁé2m2$i@@MAg&@E%K%%wfjm3E@E%E%
RnbitEEND 235FBE L (EEE4)

2014 HEARBELABRIZ DWW CU, BREREN 72 EIC X 2 THNITBIFER CIIARFRETH D . AFE
i Tk, WEEERIM & RIS, BAED Blimit 2 FE->72354 8D T, 4-(6)ZRTk D
SSB-RPS [FlFA L HEEFHARICLZEABRE L (K9) |

EIR LV ERIE ORISR & L, ISR TH 2 E IR IR B RN R EMRO 2 AR
AR (EIRKE) & RPS OFEBEAFE SO G T\ 5, Hm#EOKIRIZ BT DL & DR
Bremdzd s enb, AKREFERITBEFOLZIERT 5B EERERMOELEiE
BELTWDZ ENREDND, 4-(6)IZHTR D SSB-RPS [FFZD FHIfE & RPS BlUHIE O & A&
KIEDOBFRZR 15 1R Lz, AOMBRRNRA GV, KA 19°CLLT &RV Tl RPS
DEWEE VL VRN AHILD,

(9) ZEWER 72 AR S o0 FEEAE & BLIR OWIEIE OBt
EIROHIFAOBLR D IMAEY VR AE R L7-, YPR B & SPR iR 2 Bl &,
RE  REBEG, A, BRFETHRE. BLONTHE (2008~2012 437-5)) OB =R
ZRAWTRD T (X13), BRD F (Feurrent : 3IT4F 5 4 (2008~2012 4) OF¥)) X, Fmsy
OREMEEEZ BN D FO.1 LD KEWA, F20%SPR X° Fmax % F[EY | BLR O X5

RN EBZ BN,

ASREEZ T D IEE I, 4-(AIZRTRD K 51 é&%ﬁwFfﬁk%Q\W%Euﬁm
BlaEKEICBOTHIRICE b 2 e a{#B L, BIRbE< 2y (K12, £ 7) .
RN UCH IR IR KICIE e 53, mENEEZ R BRI w@@mﬁimé
WEBZXLND, REAETHD 0, 1IEAIZONTEH, BURTIHRIENE < 20 72D A
Y72 RER YPR OO RFERAK L L TRERMBEITRNEEZX OIS (11,13,
KT o LLRBD, 1996 FERED X 512 0, 1 kR I HERI S O IRIEE DN 23D o T2 4R b
bl EEMOBTMR ERMAEZLZET DREMPERTHLZ LD, 5% b
IENBEI R LR NWE S HBERRLETH D,

5. 2014 &£ ABC DETE

(1) BIFRFHEDOE &
2012 FEE ToME R L EIREOHBE G, EIFEKYE - BFITENL - BN S HWr s,
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1995 FELLRE DI RIZFB BTrha 8 EERIEZ TH Y . 1996, 2004 L& g L TrRi< . &I
MEEIML ., Z0%, 2009 FE3EEL TE < DI S S WA N TR D . EIT
BAKETHRE LTS, Zbnb, 4% 5 FREOREL & LTI, BUROMBIETEOHE
Ff. S OICIEHIAED Blimit 24318 BEIHKHETHERF S 415 K 918 L TR 2 BLIR D
Lol & EF CHERITFHMIICHATE 2 &2 615, AEELZBURI VIR L 256
WITEIEOBMMAX S5 08, BlAEOEINZAE L7z ABEOEMN LD 720 721K
& 72 B PO HNNL A D 720N,

(2) sEL T ) ATt L7z 2014 4F ABC 3 QN HEE I E R DO FLE

BAEPERREAR O TR Y, Ado X 9512, BMAEIT Blimit & EElS> T TEJOEE
HiE %A L DNEIT RN 0D, ABCHED D OEARRAIO 1-D)-(D)Z#H L7,

2014 =D ABC 1T, IR THRICIH W THMAEZ SV KETHER T 218 ) 4
(F30%SPR Z M) . BLkOiEMEE 2 k3 2 8 < U A (Feurrent), 35 X Y Blimit %+
ST BRI DK ETHAEAMER L O OMEEZBUR LV @) TREEZ NS & 5
F U A& (F20%SPR Z i) . TN ENUCESW T THMEELZ#F UG a bbb TREL
7o (F#. £ 10, i 2), Feurrent [LIT4FE 5 4 (2008~2012 i) F¥) & L7z, 2013
VN Feurrent Z (€ L7z, 2014 4ELIRIZZNZE N OE U AD F & L, IMARIX
4-(8)IZ ik > SSB-RPS [FUFA L HEEBARIZCL D E Lz, 2 b5, 2013 R4 1)
OEPE) HRTEE CERE, BERZIHE L WEER2) .

BUR OWSEIE 135 < 72 < | Feurrent TEJHEEIIAEVKMETHERF SN D, T & v T %
HOBEROIIGE THERE, BARIT - EKEEZMER L, B RER N5
(X 16) , T 2R L7285 A I IXEREORN, B8 XU%SPR O8I, KAGEI GO
BRNAAEND, L Lans, EHCXaEREE»2 o L, FEHNICL A
BEOBINC & 729 I 2 A EO T RIAD RN - O ICEJRE O X 5 &
DRIFREINTHIFRFCE vy, FEHEEORTEIX., I bEEE 272 ETEIROFHERE
5D TG LHIT T 2 R H A 9,

gt s : s (Th)
S pg < I s 4 % =
ik T YA REIEE 5015 [ 2013 [ 2018 [ 2015 [ 2016 [ 2017 | 2018

Bl B A E KT [F30%SPR

135 | 240 | 236 | 212 | 1712 | 147 | 143
HEFT (F=0.48)
EROT Vit %Eﬁfgg?SPR‘ 135 | 240 | 197 | 190 | 161 | 136 | 130
BUR O & EDOHME | Feurrent
- e 135 | 240 | 243 | 216 | 174 | 149 | 145

Ha EBlimitPl B |F20%SPR
HEEF - % S0 |(F=0.74)

RO %Eﬁfgg?SPR‘ 135 | 240 | 278 | 231 | 181 | 156 | 153

135 240 326 246 185 161 156
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B (Fh)
2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

779 986 929 744 621 584 588

M U L uE
HAaEE25/KE [F30%SPR

CHER? (F=0.48)
RO TR &i?g;/;spf{ 779 | 986 | 929 | 776 | 652 | 610 | 616
BUR O 3EE D Feurrent

779 | 986 | 929 | 739 | 615 | 519 | ss2
HEFF (F=0.50)

B iB]jmitU\J: F20%SPR
HMEFE - Yo B |(F=0.74)

aﬂ@%l@?é’ﬂ%% ?é%zgg/;sm 779 | 986 | 929 | 710 | s87 | 551 | ss0

779 986 929 668 544 505 494

() MABOARFEFMEZZE LI, T U 4O

IMABEDOARNHEFEMEZ B LTk PHIZ MG L7z, 2014 LA O & A 4-(6)IZHDE D
SSB-RPS [HIF=, 36 KL TY 1995~2012 F D F2fE 0 b HEAE 2 (255 L 7= RPS BLAIE & [FRT
HHE & DA K-> TH X7z, 7272 L. RPS BUHMHE & [ER=FRIED A 2 DL O % ik
EARBERE AR & L, EAERREER AR OB 3 KUY Blimit A O 0 B T s AR AR R
FRELRNE NI FIEE LTc, 2O XD kTl %2, IAEMRE % F30%SPR. Fcurrent
B LV F20%SPR IZE%E LT 1,000 FfTVY, ZRENDEE OEHEN R 2 Bl i L R D
AREMENOMET L, 5 8% (2019 2499 ICBUROFAE (2012 F8HAE) F5 L0 Blimit
Ze AV FUHERT T D e TR L 72,

TSR TR DRE R ﬁﬁikzﬁ-fﬁaﬁm . ATE Tl A7 AR BB TICMA R
% SSB-RPS [Hl)f\TH 2 7255 FIFFEETH - 7= (X 17), 2019 44 9] 0 FH a2l
F3LF 1L F30%SPR Tl 29.8 55 by . Fcurrent TiX 29.0 5 k> . F20%SPR Ti%20.6 5 k>
ThY ., FEEZBRMERH L VITHLIBRESD THEVIKETHR SND E B2 b,
5 4EM% 2018 D RIT, T A F30%SPR Tl 18.3 J5 b X, Fcurrent Tl 18.6 /7
;2 F20%SPR TI1£20.6 7 F > ThH Y W bITFEDOEmVKELHERT 5 & FHIS T,
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e B
g e < F fE - — — 2014 4F
Ny N 1 \% f N, @
{&Z;% /_}_\‘) A (Feurrent ;i% " 54 /Sﬁ,ﬁ B1(1m1t 11y
(& P L vE) L) HA | 5 HE% Tty A HERE B HERF ABC
- T (s | (5 4ER)
CH S 0.48
Bl BAmKHET 131~265 | 201 236
§ (0.96 25% R . 25% 100% .
HEFF(F30%SPR) * Feurrent) TFh | TR Tk
Bl A mKHET 0.39
121~2 1 1
HEFF O T B HE & (0.77 21% $%30 qil/ 30% 100% $%;
(0.8F30%SPR) * Fcurrent)
- 0.50
BUR O E =D 133~272 | 205 243
i 1.00 26% . . 23% 100% .
HEFF(Feurrent) * Fc(urrent) lFR | TR ° | Fhv
BHaEA Blimit LLE 0.74
TR (g RO EIIN (1.49 35% 12;311 :éii/ 10% 100% :éf;
(F20%SPR) * Fcurrent)
BifaEZ Blimit LLE 0.60
CHEEF B EDRN : 140~293 | 222 278
(1.19 30% . . 20% 100% .
DT R Fhr | TR~ Fho
(0.8F20%SPR)* | | corend)

T Ab

BUIR ORI Y % G IR 2 Fifoe A SR AT e K T D,
D BURBLAURE (2012 4R) 1TE VK HEICHD | RERINCH AR ZNE Tl THE TR ED

MEFFIT AIHE,

ASREED ABC FEIIIHAD 1-D)-()ZE AW,

IR BT B CIE, TEIRZ ALK ELL RICHERF 2282 FEAR ML T, EHA1TO
LENTEY, BETCOTFIFRIIUTEET D),

kg R (5 41% - 2018 Al DRI 80% X Z 7~

(4) ABC D ¥

MEAE S B S =7 — 4% v b

EIE - B S - BdiE

2012 miAE R, KEM, RE K

HBAGR, Filin  ARBISR
WEITHK L2 BB OSGET

2012 EFKZE~2013 SEFEZED

ksRi=p:e

HWEICLDE

2012 I & T O ErRTRE R
BEWEHHROYUGTIZL Y . BB, EFRE,
FHAEPERIMR, TASELREL. %SPR %
EIREIEE L AR ORGSR, 2013 FFINA R
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2012 (4 9) Efﬁ;;i;ﬁi*) 1.01 480 203 176
2012 (2012 4F-F3F) | (F13%SPR*) | 0.97 726 301 261
2012 4F(2013 4EFFREAT) | (F13%SPR*) | 1.05 | 779 341 297 135
2013 (4 4)) F20%SPR 0.68 | 726 234 198
2013 (2013 4FF3FAf) | F20%SPR 0.74 | 986 321 274

2012, 2013 FEL, TAC SR EDIRHLE 2 7= F U OWTIT o7, Tl 813 F 0,
*04SPR DFHREIZI T, —WEAEDO R (2012 -4 FIRTAM) CTid 5 LA Lo Bl &Es 5T
IRINSTEM, WEAEEE DM DIT B 2L LT [RIL FAE TH%SPR 232725, 2012 424
HIRHAT > F30%SPR O F EIEVELEE/NDOFIH 715 TIE F13%SPR A2 52 L35, FRT
ffilZ F13%SPR THH L=,
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AZOEMB LD 2N 2w, 0 kRN L 28R - EEIN ORI NI N EB X
HIVD, Ll t, 1l BT ORI TEEN LR35 2 Lt RFEHZIE
D D> AR DO WIE S R & BT 2 MEIE S 5 5,

ARRBII T AR EQICREINDIGAERZ WD, v ANEEDbELEIITHEICZLD
TAC BHETEREHIN TS, LoLans, BFIREIINECRZR-> TRy, v
ERBI LR E A RFTT 2 0LER S S 5,

1. BIAX#E

EHZEE (1999) FUEEEEHICK T 2 I~ ROEEEEICHOWNT, fh7 oy 7 Bl
WIENLTE, (107), 32-39.

EHFZ - BRIEE (1997) T~ S OINEAHBBIEI K D pkl, PEIRIZ DT o ELpERY
WF5E. BIRUTHED ~ Y3220 T, (30), 92-99.

REARYE « wh e - ZRINE - [EA (2005) 2005 OB HRITHEIZ BT 2 YN BIND /34 .
2005 FREKFEMHE SR Rl E 54, 120.

SEfA—E£ (2001) VPA (Virtual Population Analysis). -l 12 458 & AT A ) it 37 HEE 3
WEE BT IR E, BAKEGRA#ERS, 104-128.
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1. REN - XREERE (h)

&t A X X - X

ARSERR JEXREEM  HRESHE KIEFIH EEME R E

(i - 7z [ (TFHER A~ (SR, SiEi e (= R~ AL

890 CEIRF R TE) R UE->HHEE  (mp3<untez 18)

AR ~FrH L) Te), WHAUE) i L ok 2%
(T~316 /) JIUR, F-HE VL)
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1996 179,331 56,059 13,184 72,651 26,514 10,922
1997 145,784 45,435 6,589 63,903 24,871 4,986
1998 58,258 10,475 7,641 23,544 15,348 1,250
1999 120,297 25,409 14,238 56,695 19,607 4346
2000 113,329 16,384 25,548 44230 23,365 3,803
2001 115,823 12,949 46,230 33,817 18,847 3,980
2002 110,064 27237 11,746 46,575 16,760 7,746
2003 110,303 19,291 11,464 53,951 19,948 5,650
2004 158,904 25,582 16,673 74,934 18,631 23,083
2005 191,848 46,032 35,965 73,986 12,705 23,161
2006 192,950 28,239 42,643 89,427 11,890 20,751
2007 122,133 13,124 42,627 42,525 13,579 10,278
2008 149,626 25,183 46,848 45411 12,572 19,612
2009 179,247 28,103 64,200 62,853 10,643 13,449
2010 185,382 32,969 44288 68,058 13,732 26,335
2011 178,629 33,623 54,963 66,234 11,676 12,133
2012 132,955 20,980 35,800 56,503 8,025 11,646

2. Fhnple RS (100 5E)

A NAE TR 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
07 165.4 678.7 149.0 8.7 237.3 122.3 135.9 196.7 48.0 635.7 93.8 73.5 127.5 783 3169 82.1 1287 1324
1k 170.3 189.3 302.4 73.4 129.7 123.6 124.1 105.2 142.9 135.2 381.9 1122 552 227.3 92.1 358.0 75.1 747
20k 473 269 510 397 384 634 523 39.7 1083 53.3 133.1 290.2 425 73.0 120.8 54.8 238.0 86.9
37k 75 47 88 55 65 145 131 328 308 9.3 181 282 1135 483 404 329 31.7 841
4L - 18 14 24 16 21 40 43 131 54 37 56 85 53 285 326 210 173 183
&t 392.4 901.0 513.6 128.9 414.0 327.8 329.8 387.5 335.5 837.2 632.5 512.6 343.8 455.3 602.8 548.7 490.8 396.4
A TH ~F6 A, KOFMAUTOWTRAEFEDI~6 A 5 aX OH%DTH ~E6 ] OEHEHI~INZ TS,

& 3. FmpliagERE (T hy)

I NAE IR 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
07k 329 101.5 148 1.6 488 214 239 30.1 56 859 62 48 215 81 51.8 146 186 183
1k 663 572 102.1 315 42.8 458 53.7 344 43.6 393 1185 460 202 719 29.4 109.7 268 26.6
21k 249 140 251 205 223 337 273 197 419 251 529 1224 198 27.1 555 262 1032 367
30 44 28 52 34 47 91 76 168 142 61 100 151 565 256 21.6 187 188 42.1
4 DA 1 13 11 16 12 18 34 34 90 38 29 40 57 35 174 200 139 114 112

i

129.9 176.6 148.9 58.2 120.4 113.3 115.9 110.0 109.1 159.4 191.6 194.0 121.5 150.1 178.4 183.1 178.9 134.9

KOF AU DWW TIRAEDI~6H EZE D% OTH ~F6 A OFERIIA~INZTODT=0I12, AEHEIFIR1E LR,

&K 4. Flinp IR E ()

MY DL IRER, 2013 4E LA 2008~2012 4D EE 2 R E

AEHRNAETEI 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013~
0 199 150 100 190 206 175 176 153 116 135 66 65 169 104 164 178 144 139 146
1k 389 302 338 430 330 370 432 327 305 291 310 410 366 316 319 306 357 356 331
2% 528 519 492 516 580 531 522 496 386 471 397 422 468 371 459 478 434 422 433
30 588 599 597 615 727 627 583 511 463 660 552 536 498 531 534 570 594 501 546
4 LA b 687 793 697 746 852 854 774 685 704 794 714 672 660 610 616 660 658 610 631
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#£ 5. FEplEIRES (100 J5E)

Al FEGAES) 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Ok (A 730 1,548 528 546 821 648 732 773 825 3077 857 689 1,156 662 2,266 1373 1244 1396+ 2350+

1% 291 354 482 232 359 356 334 379 357 513 1542 498 402 671 380 1260 853 728 827
20k 7355 8 75 95 134 138 123 168 122 233 721 242 224 263 179 551 510 427
3% 1310 15 13 18 33 38 49 50 24 38 48 246 127 90 78 75 175 271
4k 3 3 4 4 6 9 13 20 9 10 12 14 11 75 73 50 41 38 59
il 1,110 1,971 1,112 870 1,299 1,180 1,255 1,344 1,408 3,747 2,683 1,969 2,057 1,759 3,073 2,939 2,765 2,848 3,934

* B TR 55 R IR BAE B DI I ) B HEE N,
F 6. FwBIEHREEBHAE (Fhy). BIXOEAERDE RPS (R/kg)

Al RS 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

07k 145 232 53 104 169 113 129 118 96 416 57 45 195 69 371 244 180 193* 342*
lik 113 107 163 100 118 132 145 124 109 149 479 204 147 212 121 386 305 259 274
2k 39 29 40 39 55 71 72 61 65 58 93 304 113 8 121 8 239 215 185
37k 8 6 9 § 13 20 22 25 23 16 21 25 122 68 48 44 45 88 148
4l b 2 3 3 3 5 8 10 14 6 8 8 10 8 46 45 33 27 23 31
il 307 376 268 253 361 345 377 342 299 646 658 588 585 477 706 793 795 779 986
H LR (SSB) 48 38 52 50 73 99 104 100 94 81 122 339 243 197 214 163 311 326 370
RPS 151 412 101 109 112 65 70 78 88 379 70 20 48 34 106 84 40 43 64

* HEALH 2 T HOH AR IR AR IS SHEE,
R, AFEBITERIERE(F)

N 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

07 032 0.77 042 0.02 044 026 026 037 0.07 029 0.14 0.14 0.14 0.16 0.19 0.08 0.14 0.12
1% 1.26 1.06 1.45 049 0.58 0.55 0.60 041 0.67 039 036 032 0.18 053 035 043 011 0.13
2% 1.56 0.90 1.42 1.03 0.68 0.86 0.62 0.50 1.55 0.76 1.19 0.68 0.24 0.51 0.82 047 0.75 023
37k 1.22 0.80 1.23 0.69 0.58 0.79 0.54 1.66 142 0.64 0.86 1.29 0.83 0.62 0.79 0.73 0.72 0.89
4ig LA I 1.22 0.80 1.23 0.69 0.58 0.79 0.54 1.66 142 0.64 0.86 1.29 0.83 0.62 0.79 0.73 0.72 0.89
a2 1.12 0.86 1.15 0.59 0.57 0.65 0.51 092 1.02 0.54 0.68 0.74 045 0.49 0.59 0.48 0.49 045

RIS 2% 47% 56% 23% 33% 33% 31% 32% 37% 25% 29% 33% 21% 31% 25% 23% 22% 17%

#* 8. AR B

RN 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013~

07 021 0.72 029 0.02 0.64 031 041 022 0.05 038 0.12 0.11 0.17 025 023 0.10 0.18 0.14 0.18
1% 0.81 1.00 1.00 0.47 0.86 0.64 0.97 0.25 043 0.51 030 025 022 0.86 043 0.59 0.15 0.15 042
2k 1.00 0.85 0.97 1.00 1.00 1.00 1.00 0.30 1.00 1.00 1.00 0.52 0.29 0.82 1.00 0.64 1.00 026 0.74
37k 0.79 0.76 0.84 0.67 0.86 0.92 0.87 1.00 0.92 0.84 0.72 1.00 1.00 1.00 0.96 1.00 0.96 1.00 1.00

4Pl k079 076 0.84 0.67 0.86 092 0.87 1.00 092 0.84 072 100 1.00 1.00 096 1.00 0.96 1.00 1.00
20134 LAF% I E Feurrent (2008~20124F-F-4)) ORI AAE, 1

£9. KHEREICL2EREREME r: WAERL OMBFREK (~2012),
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

ALTEARSFARAL BRI e — VSRS LD 0 A B R B (. B~ AT IS 0T DHEE 1. HLIX - H SRk BIF)
r0.73 04 811 101 111.1 62 0.1 534 2131659 148 22 19.7 1,042

ePE AL B R b e — VR X D05 BLER* (%, 169ELATE « SST12~21°CTOA s EIA . HALX » d /K AfF)
r 085 220 270 215 527 298 87 364 288 42.1 263 29.5 356 409

ALPEARSERRAL BRI e — VA LD I R R (om. 7H HANISHAE LT, SRR - FRok )
r 0.88 141 161 147 199 147 123 177 124 201 177 143 184 173

ALTE TRk B A R e — b SRR 2 B (%, 148ELLPLEHHR O A IfAEI & AL FHR/kTT)

r 081 50 536 42 48 208 308 241 367 258 692 37 34 300 273 583 217 231 308
ALTE AR~ PRS2 R 1T DOl (M) TR S (%. IRIE D S-T- R OEIG . ALK

r 092 40 30 105 54 19 76 48 112 74

] I e A U S CPUENC 2 W W FEE e (B K B
r 096 223513870 318 82493 111 1,747 781 14330124 56 7 6,038 559 16782 3,696 2,893 5950

*F o — = TR T TR,
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% 10. 2013 4E(% Feurrent (2008~2012 FEDONY¥JE) Z{RE L. 2014 FE LI IX F30%SPR,
Fcurrent. 0.8F20%SPR 1 J O F20%SPR THILENIAE L= BA&IC PRI 5 2019 £

TOEJRE & RER

2014 FELLE O I AL SSB-RPS )R RIC L » TH 2|, “EHKE

it SAEOTEEIE (R 4) & UCHIEEIZ LV 1R EOEJREZ RO 72 (& 2),

% 10-1. F30%SPR. Fcurrent D&

TR IL F30%SPR Fcurrent

FEl AR 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
Oik 0.12 0.14 0.13 0.13 0.13 0.13 0.13 0.13 0.12 0.14 0.14 0.14 0.14 0.14 0.14 0.14
V53 0.13 031 0.30 0.30 030 0.30 0.30 0.30 0.13 031 031 031 031 031 031 031
25k 023 0.56 0.54 0.54 0.54 0.54 0.54 0.54 0.23 0.56 0.56 0.56 0.56 0.56 0.56 0.56
35k 0.89 0.75 0.72 0.72 0.72 0.72 0.72 0.72 0.89 0.75 0.75 0.75 0.75 0.75 0.75 0.75
4% L - 0.89 0.75 0.72 0.72 0.72 0.72 0.72 0.72 0.89 0.75 0.75 0.75 0.75 0.75 0.75 0.75
) 0.45 0.50 0.48 0.48 048 0.48 048 0.48 0.45 0.50 0.50 0.50 0.50 0.50 0.50 0.50

BIREE (10007 2)

N AEGAmES) 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
(174 1396 2350 979 798 995 1,076 1,078 1,076 1396 2350 979 809 1,007 1,077 1,078 1,077
1k 728 827 1375 576 469 585 633 634 728 827 1375 573 474 589 631 631
25k 510 427 406 682 286 233 290 314 510 427 406 675 281 233 289 309
35k 175 271 164 159 268 112 91 114 175 271 164 156 260 108 89 111
4% L - 33 59 104 87 80 113 73 54 337 59 104 8 76 106 68 50
it 2,848 3,934 3,029 2303 2,098 2,119 2,165 2,192 2,848 3.934 3,029 2299 2,098 2,114 2,155 2,179

BRE (FhY)

N AEGAmES) 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
(174 193 342 143 116 145 157 157 157 193 342 143 118 147 157 157 157
1153 259 274 455 191 155 194 209 210 259 274 455 190 157 195 209 209
25% 215 185 176 295 124 101 126 136 215 185 176 292 122 101 125 134
35k 88 148 90 87 146 61 50 62 88 148 90 8 142 59 49 61
4% L - 23 37 66 55 51 71 46 34 23 37 66 54 48 67 43 31
#t 779 986 929 744 621 584 588 598 779 986 929 739 615 579 582 592
BlAE 326 370 331 437 320 233 222 232 326 370 331 431 312 227 217 226

W RS (1005 2)

FEdn AR 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
07 132 244 98 80 100 108 108 108 132 244 102 84 104 112 112 112
1153 75 182 293 123 100 125 135 135 75 182 302 126 104 129 138 138
25% 87 149 138 232 97 79 99 107 87 149 142 236 98 81 101 108
35k 84 117 69 67 113 47 38 48 84 117 71 67 112 47 39 48
4% L - 18 25 44 37 34 48 31 23 18 25 45 37 33 46 29 22
&t 306 717 642 538 443 406 411 420 396 717 661 549 452 415 419 428

s (FhY)

FEHEN\AETAS] 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
Ork 18 35 14 12 15 16 16 16 18 35 15 12 15 16 16 16
7% 27 60 97 41 33 41 45 45 27 60 100 42 34 43 46 46
25k 37 65 60 100 42 34 43 46 37 65 61 102 42 35 4 47
3nk 2 64 38 37 62 26 21 26 42 64 39 37 61 25 21 26
45% LA - 11 16 28 23 21 30 19 14 11 16 28 23 21 29 19 14
it 135 240 236 212 172 147 143 147 135 240 243 216 174 149 145 149
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% 10-2. 0.8F20%SPR. F20%SPR O34

LRI 0.8F20%SPR F20%SPR

AR NAETEHA 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
07 0.12 0.14 0.16 0.16 0.16 0.16 0.16 0.16 0.12 0.14 020 020 020 0.20 0.20 0.20
1% 0.13 0.31 0.37 0.37 037 037 0.37 0.37 0.13 031 046 046 046 0.46 0.46 0.46
25 0.23 0.56 0.66 0.66 0.66 0.66 0.66 0.66 0.23 0.56 0.83 0.83 0.83 0.83 0.83 0.83
35k 0.89 0.75 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.75 1.11 1.11 1.11 1.11 1.11 1.11
4% UL B 0.89 0.75 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.75 1.11 1.11 1.11 1.11 1.11 1.11
LY 0.45 0.50 0.60 0.60 0.60 0.60 0.60 0.60 0.45 0.50 0.74 074 0.74 0.74 0.74 0.74

BIRREE (1005 2)

S AE(reE) 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
Or 1,396 2,350 979 867 1,055 1,071 1,069 1,071 1,396 2,350 979 945 1,078 1,029 1,026 1,020
1% 728 827 1375 558 495 602 611 610 728 827 1375 536 518 591 564 563
25 510 427 406 636 258 229 278 283 510 427 406 580 226 218 249 238
35k 175 271 164 141 220 89 79 96 175 271 164 119 170 66 64 73
4% L E 38 59 104 74 59 77 46 34 38 59 104 59 39 46 25 20
&t 2,848 3,934 3,029 2,276 2,087 2,068 2,083 2,094 2,848 3,934 3,029 2,239 2,031 1,950 1,928 1913

EREE (T hY)

A res) 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
0% 193 342 143 126 154 156 156 156 193 342 143 138 157 150 149 149
1% 259 274 455 185 164 199 202 202 259 274 455 178 171 195 187 186
2% 215 185 176 275 112 99 120 122 215 185 176 251 98 94 108 103
3% 88 148 90 77 120 49 43 53 88 148 90 65 93 36 35 40
4l b 23 37 66 47 37 48 29 22 23 37 66 37 25 29 16 12
s 779 986 929 710 587 551 550 554 779 986 929 668 544 505 494 490
B 326 370 331 399 269 196 193 197 326 370 331 353 215 160 158 155

HERE (1005 2)

EENAETEHEA 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
0% 132 244 119 106 128 130 130 131 132 244 146 141 161 154 153 152
1% 75 182 349 142 126 153 155 155 75 182 418 163 157 179 171 171
25 87 149 161 252 102 91 110 112 87 149 187 267 104 100 115 109
3% 84 117 79 68 106 43 38 47 84 117 90 66 94 36 35 40
4% Ll 18 25 50 36 28 37 22 17 18 25 57 33 22 25 14 11
ZF 396 717 759 603 491 454 456 460 396 717 899 669 537 495 488 484

R (T )

EENAETEHA 2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
(V)77 18 35 17 15 19 19 19 19 18 35 21 21 23 22 22 22
1% 27 60 116 47 42 51 51 51 27 60 138 54 52 59 57 57
25 37 65 70 109 44 39 48 48 37 65 81 116 45 43 50 47
35k 42 64 43 37 58 24 21 25 42 64 49 36 51 20 19 22
4% 0L E 11 16 32 23 18 23 14 10 11 16 36 21 14 16 9 7
s 135 240 278 231 181 156 153 155 135 240 326 246 185 161 156 155
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WMEEH. ERALET—2 LERFMOBEFROIO—

ATPFRHERIRE
AR-RRERREE- AREK
A R—-AERR

EREER -FHAERAE
s JA 4 R - ig Al A R — IR R
(ZELIE - #RE UL s

1
HEERARERNAERY

\

F# (0~4+i%) 3 - i (7T~ 26 A) Bl R E R (~20125 /)

Fa—=Jak—MEWR

(~20MFHEH. MERH2)

RREH - RERB(~2012%F)

S iy | BEmERE oRALRE
RRRERCLDI012F8H0 {4 ovBB@aE v/ HORREES
AR E (R RH3) <

v L BERE R RS : KRB Y

E85) -5 1L

dtrHhEM—LRAE ORATHER

2013FE~DRTEETE

HBRMAEDHE <—

(AEMRE. MR
2013 OEHHIRRER

20145~ DRTEETE

(20134E ;& 88 Feurrent*{i 5E)

dtEHAPEFO—ILRE ORAHERE

[

EtEHPBrO—LRE - ORABRTFER

* Feurrent: 2008~ 20124 1§

2014 IR~ DRIEFTE BaE
FRMAZEDRE
(SSB-RPSEIFX-HAE)
— MABEHEEELIFKT A
FRELTIAITESC (SSB-RPSERZX AN SNEED
204 LIRDERANFEHNRREHR -RAE YHLFYLH)

|

BREST)FI“ED<
20144ABC

HiRED T ORE
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HREH 2 BREHTEEICONT

Pope DTl E Az 2R — MENTIZ L 0 F Bl EEL - EiE, ISR, EEs
HEE L7e GERIZFEARQ001) %522, 3% 2~10) , i, AiE S & g0 ZREitkic LS
X7 HA~¥6 ADBMFERIL T, 0~3 5%, BILO4EU EEFE LD mERZL—7 4+
. TT AT IN—TF) DEERER TIToT2, 77 A7 N —TDFEITHOWTITFER(2001)
IZ&L o7, BIRFEUHREM)IL04 & Lz (FFfn 6 k. HH 1960) . BRI eFHEFIEILT
DY, ¥, BIEFE (2012 ) O 0 AERESR AR X, Kak— M#Tick s
AIAE (2011 4F) F CTOMAREEFRERKEORFRICE > THEE L2 (REER3) &

R R RS A2 (DRI X VEHR L,

a,y

M
N = Na+1,y+l eXp(M) + Ca’y eXP(?) (1)

T I T, Ny Xy FICBIT 5 a OB, CoylTy FamMOIRERERTH D,

722l mlEE (tFE, 22 TE20124) O 1kl B, BEO, ZORME (-1 44,
TIX 2011 ) ETOREMZ NAV—7 (IRZAF p. 22 TiE4+%) | em-10% (p-1.
TIE3 %) o0 TiE, @), BLO, 3). @Rick -7,

- =
— —
- >
— —

M
Ca,t exp(?)
N, = @
(1—exp(=F,,))
C M
=N, ., exp(M)+C, exp(—) 3
p.y Cp,y + Cpfl,y b,y P,y 2
C M
p-ly
o =—"t N exp(M)+C, _,  exp(—) (@)
1, L+l 1,
p-LYy Cp’y + Cp,l’y b,y pr-Ly 2
R E)OFEIL, BIHFEDF (¥ —IF IV F, F) UAMIG)RIc L -7,
C M
F  =—In{l1—-—Lexp(— 5
wy { N, p( 5 )} ®)

Hmln 7 V—7"DF X, 2 TOFETHEH-1%EHFELWE LI(F,y=Fpiy)o

RIEFED Frp Fuua BE O Fyy FF ), Fa—=0 72X o TREMICRKRD T, Fa—=
YT, MARZRIET 5 L B2 55RO 6 RIIOBEFREEKE Az (F9)
O b A - o A BEREE G5

@ Ak EHIFEA - 0 kA ELEE (%)

@ AL EHIEEA - 0 AR X R (em)

@ PRI AEHA - 0 A HBLIER%)

*1E EHIIAAIC IV T, 2018 AR EFARS R & ik LT CPUE, BUF RIS BRE 24
MU, EOMAPEE S D, BFREIIMAROEMZ L IRET LD LT L, B
EFERHE TV 5 RINCMA THWS Z & & Lz,
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©® WM - 0 AR (%)

©® HEMEEEREERER G

WTHIOER B IMARTH D 0 AEREHN)ICEA S, X, 7—%0b
HAEER (D@O) : 2001~2011 4F, @® : 1995~2011 4£, ® : 2002~2010 4F) & L7z,

RO XD 7 BB A A FHIC W TERENRD T,

zy (In(1,)-1In(¢gN, ,))* KIEHODLE (6a)

Zy (In(Z,) - In(glog(N,,)))* MEEO~ODHA (& %) (6b)

X TCTIHTERERE Nolxd b F,, 0 b & Tak— MM LR IR D 0 gz
BThHDH, QIIBRETH Y | FHEIZ W T)RUZ Lo THE L7 (N £ 7213 Vlog(Ny)
DIHFFEL)

n 1
g = exp {lz In| —2 J} KO DA (7a)
noy= NO,y
g=expl L3 SO~ OO (7b)
n y=1 log( NO,y)

IS BRYBEEB ORI A /NI 2D K 9 72 Foy DI Z PRERAVIT KD 7,
LIENBAELND 2012 4% TOFEHENEIREBE (No 3ERERED 5 RIRRAUT X
o THEE (HREE3) ) ICHFEOFERIIREY VR EZ R TERER 2GS,

2013 AE LA O E PR R EUE, AR 2013 XA RE R X 2 HEEE (e EEt 4)
%, 2014 FLIRE L SSB-RPS [EIFA (X 9) & &BFHEEBMEN O RO OGN LEEZNEN
52T, anm— Mo (8)20) TR, Faoos i Feurrent (5t 5 4F (2008~2012
) DFF) | 2014 FLIED F(Fap0a )l 35 HES T U AL Db D & LT,

Na+l,y+1 = Na,y eXp(_};‘a,y - M) >:<a < p_l @%/EI\ (83)
N,,.=(N, +N, )exp(-F, —M) MT T AT T (8b)

M RIIZO)RUT L~ 7=,
M
Ca,y = Na,y (1 - eXp(_Fa,y))eXp(_ 7) ©)]

2013 AELLFE O RIMATE ITHRIT 5 4F (2008~2012 4F) DOAEERIEEY OFLHE L L, 4F
RIS ES., AR CERER, AERABC)Z AT,
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HEEHI BAFEOMAZEDHTEIZDONT

BITFED 2012 FOMARIZOWTIL, BIREREEZAWCERFRIC X SHEED S H,
ak— ML DREEREWEHE L, @A L, ZREMAREN)DOF AL &y
FIERSH Y . ZZ TOFERANZY LHIKT S5 2001 E2HREIE (2011 4E) FTO 2 2OR
TREAEE b A EAE (FL (cm). 32 9) | 80 RS2 IR £ RIS BEHE 5 (1(x10°),
#9) ERHAEE2LTHERRREZ RO,

log(Np) = 0.0389-FL + 0.0120-1 + 8.36 (* =0.96)

2012 EDZSEHOME (FL= 184 cm, 1=15.95x10°) /5. 2012 EMEEE DA ENo0n)lE
140 ER EHESNE (R 1), Foold. 22 TEHLNIMAR L BERE(Corn))> b
REE 2 oG)RIcX > TRDT,

35

WMARH (2R— MR
OFAfE (BREER

13 1. BIREFE$) 6 E)RAT
TFRIL7ZMAR (FRfE) &=k
— MEHTIC X D IAR

2000 2002 2004 2006 2008 2010 2012

HWEEHAL 5~T AOAERAEICLZ2FEMAZEORH/LYICDONT
Je7E AL EFRE R o — VA IC K D 2003~2012 SE OB ~BITIRIC BT D 0% A
BFERE (B) OFBMEIL. MAE (No. 2011 4£F Tidadk— METc X 3HEE (R
FEF2) | 2012 FFITRIREIEEUC K A HEEME (MR EN3) ) oF AL EEAALND
e, ThEBRHALEEE LTIARLZ FRIT 2ERREZRD -+,
log(Ng) = 0.167- log(B) + 7.53 (* =0.52)

2013 4E 6~7 ADRAERERE B=1,021MER) 75, 2013 FEMEEEDOI AN} 2012)IE 23.5 &
RBLHEESND (K 2),

50
40
A30
gzo
"
=10 R 2. Jb L HIHE 0 BRABFRI L =2 A — MEHTIC
XBMAE (2012 FIXBFERRERLIC L S HEHE
5 b (R 3))
001 0.1 1 10 100 1000 10000

RERM(ER)

*2 WREEBERHAM T3V o ~ B IR IR R LA L L TRV, 2011 UK — &
BELNRL R ENBERS LT,

*3 WEAEBEREAM T, RIAEIC LD HBR L IR ZHALE L L TRV, 201834 T
1% CPUE, BfFREDEEMERER L B L THEFCHEMN L TEWIIAPRE S L, BfF
BEDOHH LV MABREZEET S L Hk L TRAZEE LTHWE:,
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