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ror exp(zre{1_2_3}bi(r)—yipfl’m))+exp(—yip(°))

Pr(y = j+* 2)

7272 L, by = {byy, ., b}, b IErALICEI ST Bk Db Th .

22T, U IERAI TH Y, TR LY DT EBAp ML EE 72D, B
FIjODHMEREND T THD, ZORREFIIKTEZLOND,

~(1,2,3) exp(-yip®)
b ye B2 + Ap) = 3
bYL Py p) eXp(Zreu,z,s}bi(r)-Yi(551'2'3)+Ap))+eXp(-ym(°)) )

Pr (Yi =j©

BRI, R (Q24) ™ 247, 3{LOBMEENE X - F AP OO F A Ok 5 %
RHERIZLL T T 5,

exp (Zreu,z,s} bi(r) —Yiﬁlgz's))

exp(Trezay b —vipe ) ) +exp(-yip(©)

Pr (Yi = fi(2'3)|bi,)’i,l7i(2'3)) = (4)

[F1C < AL ORI LY £ 0 Ap I\ A DAL ORI S N 5 Hesk
BUTTH 2,

—v; (0))
Pr .= (0 b.’ : _'(2'3) + A — exp( Yip 5
(yl J*1by v pi p) exp(zre{z,s}bi(r)—Y(ﬁgm)+AP))+eXp(—ym(°)) (5)

2 —XHEOEE, G &k 540 OBk & 8 O ERLo 2R — p@zon
TTHRYy hELTEHRT S EHTEER, EOXIRBRABIEL 25 L5 ICEHR
Uy hOBERXOEEER L,
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i (Q25), &M (Q26) (ITOWTh, [FERIZLLTDOMERNERTE D,

") _,, =(13)
3 _(1 3) eXp(Zre{lzg}b ~Yib; )
Pr (yl - ]1 |bu Yi: P ) eXp(ZTE{l 3} b( )_sz(l 3))+exp(—yip(°)) (6)
_ ©)
Pr(y, = iOlb, v, 50 + Ap) = exp(-yp .
(yl J Yo Py p) exp(Zre{Lg)bfﬂ—h(z’fl3)+Ap))+eXp(—yip(°)) (7)
_ Z‘re{l 2} b )_YLﬁl(l 2))
prlv. = i®2|p, (1 2) exp(
r(yl Ji | vwYeP ) exp(Zreqa by -vip 2 ) +exp(—yip©) ®)
. 1,2 exp(-vi p(O)
Pr(y; = @by B> + 2p) = Cre ) (9)

eXP(Ere{lz}b )—VL( 5 2)+Ap))+exp(—yip(°))

ST, &M (Q22) THEMEEMEDIANEIGENEIR SN HMERIL, LT T7 7 ay
v hTHZ 5,

(1) (2) 3)
(€] () 3) @ _ . _ Y _ exp b; exp b; exp b;
Pr(bY > b > b > b® = . = b = - = -
Yre(1,..K}€XPb; " Trez,..k}€XPDh; " Xregs,..ky€Xpb;

(10)

K@)~ (10)22 5, [EEH DL BT
Lilbuve ) = Pr(ye = %2 |by v 50) - Pr (v = 1 @by vi, 50 + 2p) -
Pr(y: = &b v 57) - Pr(vi = j©lbi,ve 5> + 2p) -
Pr(y: = i |bo v ) - Pr(vi = j©1by,ve 5 + 2p) -
_ 12 ~(1,2) v =Jj @by €)) () (3)
Pr (yl _]1 |buyu ) Pr p(12) + Ap - Pr (bl > bi > bi >
b® = ... = bi(K)) (11)

ThHAbNG, 2EL, §i = {000 500 0P b 4.

L3> T, b={by, .. by}, y={1.,yi}, b=1{P1 .01} biDFERIIAMZPr(b), v;D
FHIOMEP(y) T 5 &, FRIMIE, LFTHEZOND,

F(b,yly,p) « I1; L(y;|b;, vi, Pi) Pr(b;) - Pr(y;) (12)
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(3) EEBARAX-OCY FETIL

22T, BHBHEOEME By} (LA >T {bedb) 13, AT EICRkES B L
DT TELN, ETOMARTES B2 LB 2L, bOBRERAL LZFEEZ 7
N—TfL, ZOITN—TF T LIZR—OEREZRE L TOHERHENTHA .,

Thbb, INOEEEDR, bR —ET2HED 7 V—T {1, ., Iy 13T Hivd D Thil
X, FROMILLT THERSND,

F(b,vly, D) < [1i,em,..13 ier, LOilbr, Yoo 2i) Pr(by) - Pr(yy) (13)

VLB THOE U Tz Fe e o0 A0 (20 24 22 S 504 Pr(by) &Pr(yy) &5 2T MCMC #EE 21T 9
: g: VC\\, {bkh}é: {)/h}@%?(ﬁﬁj\%ﬁ%%éiéﬁ‘, {ﬁkh}o)%ﬁ/ﬁg%ff%é : g: 75)\’(\% 50

FHIGAAPr(IC OV TIE, AENE, +43I2 IR & LT(0, ) DIEIERI—#53 4 & 5-
7L:o i 7L:, %ﬁﬁﬁj\?ﬁpr(bhﬂi, E’I‘iﬁzﬁf‘zﬂﬁ & %Z:, Pr(bh) = Pr(blh) eee Pr(th)VG\& ‘9 , Pr(bkh)
INANR=INT A —=Zay e FFOLLU T OFREOAITHE D LRE LT,

Pr(byn) = Pr(0 < t < biplag) = 1 — exp(— bgn/ao)

ZAuE, BURE LT OMHBEEDFALONT N OB IEO AR B Z R
FEEICELERST, (D<A 0 THY, FICHLOHLBIEOATIELRD Z &N
TRINLHZLEBELIELLDTH S,

FTo, BT NE L b0 % 0 LLEICHIBRT 2 580370 <, T2 ETE s - &
B THLEWEW EW) BEHEE~A T ATHoTH L, L LAENE, e LT
TRMEICA LR Z 272 b D ER S TWRNWDT, HEEDNRMEE S 2T, /oA O#H % I
BUTHIBR Uz, NA X=X T A =X ay DA OWTIE, +H0IIBVaAh & LT(0,0)D—
otz 527,

WH OMEEANA ZET AT, S6I8, BIEEGE{B,) & BIEE OERLCHR] & Vo Tz
TEN BN & ORR Z MR T 572018, T VMBS 2 O3 EH Th 503, FHLOEL
HERIE, HAMZRME N BN T B ) DEVDRHATE D L IIBA DN, 4
E1E,  {Bind & TENJEME & OBIFRITETRRAICHERR T2 Z LIT LT,

(4) BEEDTIL—T1

KFETIX, HEO Z V=71, .., Iy} ~D 7 V—TF 53T 2 H B TITh$, &% (2) @
R/ RE—TlToTe, Tbb, HEHOAFADEAIZBNT, Z20E < THEWZWELL
NoHLEEEDH L, BERTHFAORBEOIRM ST ONRY —2ThbH, KFETHE, Zox
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H— M EEIE T 0 7 7 A VT TiTo 72,

BE 7 1 7 7 A VoHT (Latent Structure Analysis) 1%, ARIES AT T /L O—F T,
ﬁfﬁ72%7wﬁ,ﬁﬁﬁﬁ Ko =iz R T 20X LT, T n 7 7
ANVGHTERRR D Z & %, #EESEHWTITH 2 &N T&E % (Lazarsfeld and Henry,
1968), "Z— HIHICHIH SOOI FIETH D 7 T A 2 —4Hr & I~ TheaHHE

N TEDEWHIREEFFOID, ~— T T 4 I aiick st s 27— a v

TILITHFREREN) L 7e > T X 72 HETH D (Wedel and Kamakura, 1998),

HHBIEE BT 200G %0, BOEHA LS L L TR, LCA T¥ — %175
ZEHARBTH LN, TOHE, 1AUTRRLZEA S 3MISERLZHEABR LY A |
Tl S LD, 3MBFR L LY b, 1R FRICTHD I L a2 T N—T DML LTEEL
72WDT, 1ALZ 35, 2002 2 /%, 3A0Z 1 A, 1~3 L@ RENLho72 4 (L FD
BYEC 4 RE52T, BET 07 7 A VST &1

LR, aryad r Moo FETHD, UL, ZoOFIECAY, FHop
VRIS 2 IRA LB REOHEE 21T 5, TSI, AFROT 7 — Fil&ED 5 b,
ZhE < THHEWEWE S AR opEm BN & £ DRI 2 3B AR & S0 725
Q21~26 ~DEIZEEZ W5

¥, AETRIZEY, MIEREFALBMAFTE ORI, SESHEEE LA TAG IR UL
Wizhb DD, fﬁ{ax“iﬁl:?Lﬁﬁ)\%kL%0)4:%%%%@1/\?2%% & DN HREFE DAL B
ODHHEF S 2V THEIL) B Tholz, MEFIXY 7 AHIGENRH D OO, HRlFEEkD
HRAR N, £, LIEIEmE 2 XTI, BIEEREK (n=1,100) &oHrkig:
[ ISR R B

(5) HEBYDE DHERR

%97, 1,100 OFEFIZHOWT, %M (Q21) WK TTRTORFIEREEN O By =
0 Tho, T/ibb, FILopEMBEMEICELMELS, & ZEMEDFLTH- THIBEM
NS h > TETHAT 2 EEIZ RV E WD SO 572 7H#H 801 4 (73%)
B E 7o, T OIRE G- 72 801 & A HEbR L7/, A OO RIS E B
R L1299 4 (27%) DFHDFE STz,

IHIZ, D299 OEIFIZBNTS, &M (Q23~Q26) IZHBWTEAMEDIRNEIE A
Lic#EbRY, IhoadkRL, 372%bb, KHEEBITHRMN (Q23) 1L AT X TOH
BT D BN > T2 AL OB RIS DR b E < R DT T THLHD, WITNrDOBERKT
7oR%H (Q24~Q26) OEMRMIENE L o> TV AEN—ERIZWZDT, 9 LEEFET D
Eé%%%bho%®ﬁ%,%%%;%Q%®%67~&kbf:BO@?~5tyFﬁ%
bz, D230 4IZHOWT, ApEsnEMEIS T D RASHAE BEHOHEE 217 - 7,
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EIE HEBE
(1) REZEDQYTIL—T5HIT

FHD 11 ORMED S LAWK TERT 2B 1L, 2407, 3MOBEMEIC, %
NENS M, 28, 1.8%, BIRENARD->T-MOBEMEIC 0 5E2 52T, BEMEOH DA%
FH 230 LT OWTIET 0 7 7 A VSIS K- TRFT L7z, Sofricid, #EdE e s
Y7 -7 uZZ 5 MPlus ver.8 (Muthén and Muthén, 1998-2017) %\, HFat#sT
Y7 k Rver. 3.3.2 (R Core Team, 2016) ®~\v /77— MplusAutomation ver. 0.6-4,
(Hallquist and Wiley, 2016) & A ¥ —7 A A& L CTHEJE L7,

2L, BET R 7 7 ANDITETND T T2 ([BENZ — AR D T —T & 7
N—TN3 T HR_RED) X, WIET R 7 7 A NG OFTITRETE T, GMH4LE L TRET
DMENDLOT, AL, 77 A% 1~20 OZNEROEA TEET 0 7 7 A Vo5 &
1TV, ZOHTAIC B b/NED ol 7 A8 16 ZHERIR LT,

FWT, BEZ a7 7 A VW TIE, L7 16 7 7 212250\ T, KRIEE OIREMER
PHEE SN D DT, HEEEZIMBHERENR b EW T T AR 53 7 v—7 b %17 572,
# 32 (X OfERERT, B, LIBOFK 3-2~3 3-7, WK 3-3~[X 3-11, X 3-13
~[X 3-20 IZOWTITHATZ AT 5038, T XTIk OR &R 4 LA S B L Qs o4
HAIEAE ZRR L LIeT v — MNREOKRIC L 2D TH 5.

FRNTZ 7 AL T, AT HEOETOLOT, LHRERICERITRV, FANSHH 1
I3 T N—TIHR Y i b EEEEZE DN TH D, 2 FIHLIED 0.00~3.00 DO fE
L, BT HBEMED 102 35, 2% 24, 3x 18E L7 7 AT, B8
L EOEMEN/HERTEDL LD Th D, BlxIE, CO4ITIX21 4nmL, TA—
J1—] OFF3.00 EiX, 2DV TAOEREN [A—H—) ZKRbEMETDEMEL LR
LCWDZEEENRT D, —F, BEEVE Of80130.00 THY, ZopEhEEEZ#HD 3
MLIRICHR R L o 1 2 2 BT 5,
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K32 HHAZEATIRICERT SBRENE (n=230)

FF OB Frtado 5 FALORE B

2 7 AN HACCP A—h—  FEH  WRHIR FHA1 2 B AY BIEGE| VRE RIRRHE SE0H ik
c13| 260 2554 000 o0.00f | 1.08] o015 o012] o012 o004 o031[] o062f | 1.04
cos| 4 175 000 o000l 075 000 000 000 o000 o025] o025
CO03 | 35/ 0.00 0.00f | 080f| o046] o0.20[ o054 o000[ o034[ 037[] 037
ci6| 4| o000 300F | 1.00f 1.50f] 050 000 000/ 000 000 000 0.0
co4 | 21| o10f 300l 2loof] 029 o014 o010 000 o005] o014] o0.10| o0.10
cog| 3| o000 2loof300 000 000 000 000 o0o0of 033 033]] o033
ci1| 12| o0.00| o008 3.00[ 033[] o042[] o042 o067 o000] o017[] 033[] o058
c12| 5| o020 oo0of isofii 280 000 000 o000 000 o020 o0.00f] 100
col| 14| 000 000 0008 243[] o029 o0.21] o021 o000f |121f] 043 121
co2| 7| o029 o000 o000 18§ 229| o014 o029 o000 043 o000[]| 071
co7| 5| 000 o000 oo00f o040 240 [ o020 o000 000 000f o040

c14| 15| 000 000 000F] 093] o20f 26b| o013 o007f] o067[] 047F] 093
coo| 6/ 000 000 000] 017 o.00B 2508 250 o0.00f] 033 000f 050
co6 | 34| 024 000 o000F]| 085] o024 o012l 285 o006f| 059] o026 079
cio| sf| o040 000 000] 020 000 000 o020 240 heof] o040 0.0

ci15| 34| 009 003 o000| o015] o0.21] o012] o009 003[] o068 2358 226

7E) HACCP U T ORMESHIT, BEHTIMEMBMEICOWT 123 4, 2724, 3L 1 S%E L7
RIS
F7, REFLUTEZEKT S,

HACCP: HACCP i A—H—: BRUITAY DA —T—
PEM BRUTAD OpE# HEHAR © BEWIHE IR

FHEAL L DWWRLDONRy r—IOF A EVAD  BEUAD

ARG . EOEAEE JUERTE D ) URETFA RN
IRAE . IR WEDOH . WETZ T TE 2 724044
T e En=4to43

(2) BEEAAX-0ODy Foi

TN—T 55T OFEFIZIES OV THEB A X1 Yy Mot &21T0, FHLOFK BT 5
RATHERMELHE L, 277 L, H@04FALOEBp©1X, 7o/ — FEETRLE
198 M, BALRMMHE 2B 2 2350 ApiE 10 HIZERE LT,

HEEIZIE, WERA 7 1 /T 5555 Stan ver.2.12.0 (Stan Development Team, 2017)
EREHENT Y 7 B R ®s%y /7 —¥ RStan ver.2.17.3 (Stan Development Team, 2018)
A LB —T =242 LTHY, RAS)DFEZLERNS /Lo 7@#EEE T H L1k

(Markov chain Monte Calrlo, LA F MCMC) Z X V%4 S 7285 TH 5 MCMC H >
TV T ST EOREM & VI TITo T,

MCMC %> 7Y o ZTHER T _E 74— 27 v FHIE & LT, AEITHEAIO 1,000 ¥
TV T EFRT, $hO 1,000 7V T ERALE, £, MEOREE HERT 572
W, AElX 4 50 Chain THEF 4,000 o 754577,
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(3) IRDHIE

—EDHA~DIEIE, 4 Chain D FL—2F 4 RH CHEORERER & Gelman
and Rubin (1992) @ potential scale reduction statistic RIZ & - TiT>7=, 4K D
18T A—=20%, 134 il (IRASHAF I Ben} 2 16 70— 7 X 11 J&@lE, iiistc 8y 3
16 Z V=", NAN=NT A —Ra,, WNTFLER) LR THLDOT, Mzl T
ERVD, TRTCONRFIA—ZTINHOBLTHHR < 11%0L, PL—AT A URH
CHRBEID 7' 1w b T 5341 OE M 72 H CARBS 72 EIRERE S 2o 7,

(4) RAXILEREDHTERR

PRI SIA B EAE B JOHEEFE S & LT, £ 3-3 18, # 3-2 TRLEKZ 7 AITHONT,
(@) 5%5 sk, (b) HIHfHE, @)%m,uﬁ%rﬁ AT A% 0 LA EICHIR L7=7-
W, 0 R E/MEE 72D, KHMLREWRT 22 & T, #EESNIZFROMDILD DX 2 H
RTXD, FETHAENDR CO14 ITHOVWTURES DX N RE VA, ZDfho 7L —
T OREEMB DAL, 7 — TR CIRAIAEEHEOE N R TE DREITRNES D
X L7poTUWAD,

T — T, Lo sMENENEE 3 ML ETIZREL, FTALUSMIBRR 0 E EAH
Z O M ERE LD, Tl TRl AR Y, 10 H /L 28 x 5 X 9 2R R HE BT,
CO016 #fR< &7 T AT 1~2 @I EY, BEOHLHBETIIRh-T2E 26N,

HeEFERD S B, (b) FRfEERD L, TA—D—] [pEH) TE AV | 1270 ML &
2 %5 RASHAE BB 2 R RIEE V7 V—TBFAEL, fiW T T&EE=) (oxk LT 50 [,/
LU EORATIE R EZ R TEEE SN —T bR TE -, — 5T, BT 5EMEE LT
AL 3 ANIZE < fRf STz TEERMIR] ([2OWTiE, CO1 @ 14 4 ORAHLE A
DOIFER B E < T 33.4 1L LK,
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®3-3 HIHOFEREMEICHT ARAZILEEREE

(a) 5% {7

7 5 A A¥ HACCP A—7n— JFEM HBWIR F¥A 2 AL d@lBliR okt KERE BE0R ik

c13 26l 266 0.0 0.0 0.2 0.1 0.1 0.1 0.1 0.1 0.3 0.7
CO05 4| 1.8] 1.6 0.3 0.3 0.4 0.3 0.2 0.2 0.3 0.4 0.3
co8 3 0.3 1.1] 1.3 0.3 0.3 0.2 0.2 0.2 0.3 0.3 0.5
Cc03 35 02 I76.7 0.2 0.4 0.7 0.3 0.4 0.2 0.3 0.3 0.3
co4 21 03] 433[] 26.0 0.4 0.2 0.2 0.3 0.3 0.3 0.3 0.3
Cl1 12 0.3 03 586 0.3 0.6 0.7 0.5 0.3 0.3 0.4 0.5
C12 5 0.1 0.1] 1.2] 2.3 0.1 0.1 0.1 0.1 0.1 0.1 0.2
col1 14 0.1 0.1 o1f 133 0.1 0.2 0.1 0.1} 2.1 0.2 0.8
Cco02 7 0.3 0.2 0.3] 1.9] 108 0.3 0.4 0.3 0.3 0.3 0.7
Cco7 5 0.2 0.2 0.3 0.3] 3.6| 3.1 0.3 0.3 0.2 0.3 0.4
Cc14 15 0.2 0.2 0.3 0.6 0.3 ] 52.9 0.2 0.3 0.5 0.5 1.1
C09 6 0.3 0.2 0.2 0.3 0.3] 5.5| 5.7 0.2 0.4 0.3 0.7
Cco6 34 0.1 0.1 0.1 0.3 0.1 0.1 418 0.1 0.1 0.1 0.6
Cc10 5 0.4 0.2 0.2 0.3 0.2 0.2 03] 98 0.8 0.3 0.4
Ccl6 4 0.6| 3.9| 1.7| 1.3 0.6 0.5 0.5 0.6 0.6 0.6 0.5
C15 34 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 03[] 356[ 267
(b) HRfE

7 T A Nfk HACCP A—7h— JFEM HEBIR S A AV GRS / VRt RIREE BEEok ik

Cc13 26l 333 0.7 0.7| 2.2 0.8 1.0 0.8 0.8] 1.2] 2.8] 5.8
cos 4l 1s2] 147 36| 36| 5.4 3.6| 3.6| 3.6| 3.6| 52| 4.0
cos 3| 41| 128] 14.7] 4.0] 4.1 | 4.1 | 4.0]| 4.0]| 5.0]| 46| 6.5
C03 35| 2.5 117109.6 | 2.4 52| 79| 3.5] 49| 25| 3.3] 34| 43
co4 21| 38 Bo.ill |e14| 49| 40| 41| 36| 37| 42| 42| 45
c11 12| 36| 39 81| 46| 67] 88| 6.1 35| 43| 51/ 6.9
Ci12 5| 1.3] 1.2] 770 111 1.2] 1.2] 1.2 1.1 1.8] 1.2] 2.5
co1 14| 1.2 1.2 1.1f] 231 1.7] 2.2 1.8 1.1]  10.9] 19| 609
co2 7| 44l 3.5] 33 162[] 35.0]| 4.0| 5.0 36| 43| 35| 82
co7 5| 3.4| 3.6/ 3.4 5.2[ 228[ 2209] 3.9]| 3.6| 3.5] 3.4 5.6
Cl4 15| 2.8| 2.8| 28| 70| 40l l75.5] 3.3] 3.4 58| 62| 108
C09 6| 3.9| 3.7 3.8] 45| 39[] 202[] 286 3.9]| 5.1 3.7] 7.8
Cco6 34 1.1 0.9 0.9| 3.2| 1.5] 12 ] 52.6 1.0] 2.1 1.5] 5.8
C10 5| 48| 2.5| 2.6| 3.5| 2.6| 2.5| 33[] 29.1] 8.1] 3.5] 4.8
cie 4] 8.1[] 351l 222f 175] 9.2 7.8] 7.7 8.0 7.8] 8.0 7.8
Cl15 34 1.0 1.0 0.9 1.1] 1.3] 1.2 1.1 1.0] 3.3 455[F] 37.1

(c) 95% %y fir s

75 A AN¥ HACCP A —h— JEMI HBRBIR FTHA L EUAD mlEhR VRt KIERE HEoR ik

C13
C05
C08
C03
Cco4
Cl11
C12
Co1
C0o2
Cco7
C14
C09
Co6
C10
Cle6
C15

26| 43.2] 3.1 3.1] 7.6| 3.6| 45| 3.7 3.3| 50| 88| 133
4 15810 |58.4[ 255 229[] 34.3[ 239[] 251 251 249[] 31.1[] 2738
3 284|556 |64.7[] 274 31.8[] 20.8f] 209[] 204[] 355[] 32.9[] 389

350 1113638l 108[ 21.3F 287 150[ 192] 105 150 146 173

21 18314271155 22.7[] 196 195[ 166f 164f 196[ 196[ 19.7

12f] 16.6f] 192@137o[] 222[ 265[F] 34.0[ 259 16.7[ 19.7[] 22.3[] 2738
5/ 64| 60 183[] 233 5.8| 5.6| 5.7 59| 82| 59| 102

14| 5.2 5.3 53] s6.7] 71| 88| 73] 52 220] 78] 176
70l 228[ 192 194F | 517 J75.1[] 216 253[ 187[ 219f 188[] 333
50 22.1[] 220 213[ 20.1F 652 |63.6[] 239[ 21.1[] 207[ 21.2[] 294

15[ 125] 131 124[ 261 1711110l 149 146 22.6[] 232[] 330
6l 205[ 214 21.1[ 246f 199 |724F |71.1[] 221 26.0[ =21.1[] 33.2

34| 4.6]| 4.1] 38| 107] 6.4 49 Je6.5] 42| 8.2 6.2 156
50 =201 128[ 133[ 178 135 131 164 532[] 28.7[ 163[ 216
4 l66.1 19612290 o8l 1657 J653F |625F |63.0 702 |65.5

34| 4.4| 4.1 3.8| 4.4| 5.5| 4.8| 5.1 42| 107F 5720 48.7

87



F7o, Kb 5P —KDONPH L DERZTFRT DL DZNT ) RE ) MKIRAH )
Loz, FFHASKROREBRZ AT 72O O TALBE HFIEIC 3T 2 BRA AR BN ZE L <
Bnotz, [ UFRE] IO TE, CI0 DO TN54MM29.1 H/ LaErTICEEED,

MEGIRAE ][22V TlE, 10 ML % E[E2 01, CO1 D 14 40 5 4Tl E 720y,

— 5T, AU FFOH DFHONRER TH D ELDO A Tl | Ttk 1[2>v\ T, C015
D 3440, FNEN 4551 ,L, 37.1 /L ORKHEEEZRLTEBY, —EDOX
EBRMER ST, 72770, Z08EaH 545 omE B ss LM EE BT, BEOE A
BrANL722304 D55 34 4 (15%), &FIEHE 1,100 4D 3% EMH TR TN D,

Padasd

£48H EEREFILBAEORMK

$11H AEHORE

WIZ, BET CTIEEAEFALZMA L COAHEEICER L, Tk on, Eok)
READE N Z L TWVT, EHO0N ) RETRIERFEFALZEAT DI E T E T U7
— MERNOHRT D, THUICE ST, Fab I FHLOFEE LT OO RREHSS 2
EWHBTH D,

Fread 20820 b O TR <, MERFEFLOWALZ 2R & LB HIE, BeRLe
VX =V E Vo e DO D D FHLOMAZICIREL TT > r— b EITH 2 L
X, TOREG LTHREETH D & DM Th 5, RIRZREFHLIZA —/ A\ —F—fkD/N7E)5
THIY PR L <, RIERE LI RIVT RS2 < ORERIN I TE 1,

LU D, ERRICT v — b &2 FEhii LRI 31394 Tho Tz mnko L B0,
[A1Z3E DA - PERINIE, 30 meAliin® 60 fRETD 10 XY @ 5 WD B L daEHE
ZZNEI 10 A OF 100 4 OIRIEAE A AIEAEZ LR LT T Th o7, A7 U —
=UTBRIRL, FERE LT, BIEHE 1004055 61 4D LWEIEH L72oTLE

7,

Thbb, KREICET > TTo72 A2 ) —=0 ZOERT, BE)SIRREE L%
ALTNBMNEWSERICH LT, NEE A EAMEIEREAI) DB - 8EFSNTIEE A
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ZUUE L7z MCMC HEEZ1T 272, %737 A — X OFEFIGAIL, am ~ N(@, 00a)s Bmk ~
N(Bow, Oox) DIEM S AT & 5272, £72, puplZl 2V TIE, Gelman (2006) (2t~ T, }-=
— =it (t;0,70) = 1/m-10/(t? +y2),t > 0% 5272, T 2T, ag, 0o Poks Ooks Yol L
JENRA ZMEEICB T DA /X—=/NT A =2 T, 20 OFEFIGMT koM E 527 (7272
L, Goa Tok: Yo > 0) &

MCMC H#EEDFEM & R —/L K7 7 b « 7 2 N OFEROFEIAHRC T2, $Tos
T A—=HIZOWT, WHROHESRM:TH S Gelman and Rubin (1992) @ potential scale
reduction statistic R 7% 1.1 K TH 5D Z L MR LT=, /T A —X OHEEMEIZ L 5 [AE

OFBMEEZ, A—/L KT 7 K« 7 A NTHERLEZD, ZHUHOWNTHBRFRERES,

s

E3HH TUoT— FRARERREOBE

F1E #HBREORM

AG V== T OFEMED—2L LT, AHY ONRZ—DAREEZBW (84-5) , A
7)==V JRIDEIEE 19,435 4D 9 H 58.4% N —EFEAL TR, BEAL T
LIEFHDIEE A ED 200g, 100g, 50g THY, 50g KL 0 L7ed, TOMDAI Y
—= VT OEELIFET, 6,728 44 (REIEH D 34.6%) DNIRARIGEME L L Tkolz,
Z OB AT EDOZELEEZITO, FEORNST2H 00D, S LWWEE Z R 1,400
LEERE LTHH L, 78, AEDE 4-5~F 4-20, NI 4-8~I[X 4-30 (2o
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TITHFT 2B T 20, T _XThRBONZ —{HEHE 2GR L LT U — FREDORRIC
X560 THD,

F4-5 NI—DEAE (AHY)

NE—HEAR| A2V —=v /7 27 ) —= v I A

Og }> 11,349 (58.4%) 0  (0.0%) 0  (0.0%)
50g | 2,097 (10.8%) 1,889  (20.6%) 260  (18.6%)
100g ] 2359 (12.1%) 2,088 (31 0%) 426  (30.4%)
150g ﬂ 400  (2.1%) 363 5.4%) 79  (5.6%)
200g [l 1,910  (9.8%) 1,729 (25 7%) 390 (27.9%)
250g | 162 (0.8%) 146 (2.2%) 32 (2.3%)
300g | 443 (2.3%) 378  (5.6%) 83  (5.9%)
400g ﬂ 322 (1.7%) 301 (4.5%) 64  (4.6%)
500g~ ﬂ 393  (2.0%) 334  (5.0%) 66  (4.7%)
=t 19,435 (100.0%) 6,728 (100.0%) 1,400 (100.0%)

BI85 O4Ffm - MR, 20 R0, 307%a, 40 %a, 50 mE, 60i%y, 70 %A, 80
B DB L TRy LEHEIT T2, A7 U —="7HIOEETIE, 30 KA, 40 %4, 50
R DR, A7 Y —=v 7% bR UM Z R L2, 50 mi &b, 60 ik Lotk

RO EE D NRKEW (F4-6)
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%£4-6 EBEOFE - 37

W - TER| A2V —=VHi A7) ==V Ttk BEAR
10m 5% | 254 (1.3%) 42 (0.6%) 6  (0.4%)
c0ma® [I] 750  (3.9%) 133 (2.0%) 34 (2.4%)
somaE ] 941 (4.8%) 190 (2.8%) 50 (3.6%)
sorsiy ] 882 (4.5%) 207  (3.1%) 70 (5.0%)
somay ] 884  (4.5%) 214  (3.2%) 57 (4.1%)
eoit® [I] 783  (4.0%) 228  (3.4%) 58 (4.1%)
70155 | 289  (1.5%) 88  (1.3%) 13 (0.9%)
som e s | 329 (1.7%) 98  (1.5%) 12 (0.9%)
10864 || 413 (2.1%) 87  (1.3%) 15 (1.1%)
ootz [ 1,517 (7.8%) 400 (5.9%) 85 (6.1%)
ok [ 2,889  (14.9%) 1,031 (15.3%) 189  (13.5%)
sostk 8,120  (16.1%) 1,121  (16.7%) 220 (15.7%)
somaz (08,394 (17.5%) 1,415 (21.0%) 288  (20.6%)
eomitt [ 1,878  (9.7%) 933 (13.9%) 192 (13.7%)
7omak B 811 (4.2%) 421 (6.3%) 87  (6.2%)
somea | 292 (1.5%) 120 (1.8%) 24 (1.7%)
e 19,435 (100.0%) 6,728 (100.0%) 1,400 (100.0%)

JEFEH T RRITHIBR 2 5% 1T TV, B3 19.6% & ik C, £ D, #4311 (10.2%),
KK (6.6%) &fe<, RN OGAMITITVIAG & e o723, ALEEEEDRIZEEIL 5.8%
ENADAITH L CHETERNE N T, A7V —=U ZRiE LT, HL & AbiEE O
WENEE->TND (F4-7) .
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= 4-7 EZEEDORETH

HERR | A7V —=v 7l A7) —=v Ik TR
BORUHR L3,024 (15.6%) 1,187  (17.6%) 274 (19.6%)
wzzne (5] 1,835 (9.4%) 705  (10.5%) 143 (10.2%)
K ] 1,644 (8.5%) 536  (8.0%) 93 (6.6%)
e ] 1,243 (6.4%) 411 (6.1%) 84 (6.0%)
Jeime |1 967 (5.0%) 404  (6.0%) 81 (5.8%)
wEE 1] 1,201 (6.2%) 384  (5.7%) 78 (5.6%)
s ([ 983 (5.1%) 368 (5.5%) 71 (5.1%)
T ] 1,059 (5.4%) 387  (5.8%) 70 (5.0%)
wh [ 624 (3.2%) 191 (2.8%) 41 (2.9%)
e | 404 (2.1%) 138 (2.1%) 32 (2.3%)
zoftt [ 6,451 (33.2%) 2,017 (30.0%) 433 (30.9%)
z 19,435 (100.0%) 6,728 (100.0%) 1,400 (100.0%)

FIEEORRET, FHETR - TROEENREDLEZ<L< 32.6%, KWTIEME - EREN
27.4%, /S— kK « TILRA "IN 15.2% CTdhoT-, A7 V—= 7RI DHET M - TR
DOHEE Y REW (3 4-8)

= 4-8 EIZEHEDBE

e 27V —=VvZ7H | A2V —=v 7t FEAR

Bt - EiRE 5,719 (29.4%)| 1,722 (25.6%) 383 (27.4%)
UERC - i - g ] 1,325 (6.8%) 402 (6.0%) 87  (6.2%)
N—h e T7ag b 08,538 (18.2%)[0 1)195  (17.8%) 213  (15.2%)
HaoRELTws [ 780 (4.0%) 299  (4.4%) 67  (4.8%)
BT - TR 4527 (23.3%)| 2,199 (32.7%) 456 (32.6%)
A [l 876  (4.5%) 185  (2.7%) 34 (2.4%)
i3 I 2,407 (12.4%) 634  (9.4%) 140  (10.0%)
Z Dt | 263 (1.4%) 92 (1.4%) 20  (1.4%)

af 19,435 (100.0%)| 6,728 (100.0%)| 1,400 (100.0%)

A SIS, H NS 1, ReRHRDY 10, AT 14.4%, € OMABROEIEE O 4
PLES 2~83 N&WE LTz, A7 V==V TRiEl~5 L, 2 AMEFOLRI G (R 4-
9) o
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49 EZEEOHFEHN

HF B A2 Y —= v JHi A7V —=v 7k FEAR
1A [ 3537  (18.2%) 895  (13.3%) 202 (14.4%)
2A (I 6,105 (31.4%) 2,432 (36.1%) 513 (36.6%)
3h [ 4928 (25.4%) 1,731  (25.7%) 367  (26.2%)
an (I 3320 (17.1%) 1,166  (17.3%) 222 (15.9%)
sh ] 1045 (5.4%) 354  (5.3%) 68  (4.9%)

6ALLE ] 491  (2.5%) 150  (2.2%) 28  (2.0%)
it 10,435 (100.0%) 6,728 (100.0%) 1,400 (100.0%)

A (MRS L) 1, 5~7 Fnk% (38.5%) , IR\WT 2~4 75 (34.2%)

Eipolz, A7V —=VTI28-T, BENZWVENRE> TS (F4-10)

& 4-10 EZEEORERE

BEHH A7 Y —=v 7R 27 ) —=v Itk FEA
~o5ima ] 2424 (12.5%) 448 (6.7%) 106 (7.6%)
3~471a [ 7,642 (39.3%) 2,477  (36.8%) 479  (34.2%)
s~77iMa [ 6,559  (33.7%) 2,598  (38.6%) 539  (38.5%)
g~10M# [ | 2,064 (10.6%) 914  (13.6%) 201  (14.4%)
115 E (] 746 (3.8%) 201  (4.3%) 75 (5.4%)
2t 19,435 (100.0%) 6,728 (100.0%) 1,400 (100.0%)

7ok, BWMINEBRTIE, BT H2HEETFNEIZB W T, BRI FITEC L 9 D72 E]
LI SN TR R X, RKIIIC 817 DHEBRE OEIE EZDHTICH W, BEasiui-d
X, 2Co7ua7ryA Nty hTIELELTHEY (IHTHLEWHFEEY) | LRIELE

45 4,

TPSM it | & 721X PRAM#E 23 2,000 [,7200g LL > 8 4, A% /3% — 2 @ LPA

R C, MU NE—2 % L DHBREN 3 LT ERo7- 94, NS, LERKREIZLD
T ITAFOPEERTH, SALT LRSI A U D21 4 THD, WEHNTERE
BROWERE L 72 o7 817 4 DJgEMEITE 4-11 (TR LTz,
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®4-11 RREBOFRBORME

(a) AE T A1) (b) &0
HE T IR FHC (k) [HES FE (KRR L)
HOLHD 152 (18.6%) 1EFEE - IERRE 216  (26.4%)
PR 1 86 (10.5%) JRIEFEOILE - A 42 (5.1%)
KRBT 59 (7.2%) R—=h - TANAL K 147 (18.0%)
0 IR 46 (5.6%) o CTRRE LTS 36 (4.4%)
AeifE 45 (5.5%) BT - R 280  (34.3%)
TR 42 (5.1%) S%5 15 (1.8%)
ST IR 42 (5.1%) HETE 77 (9.4%)
Z Ot 345 (42.2%) Z D 4 (0.5%)
at 817  (100.0%) G 817 (100.0%)
(c)fFim - M
% %
- LR S (WERkEL) FHE (WERk L)
10 WA 1 (0.1%) 7 (0.9%)
20 %t 16 (2.0%) 41 (5.0%)
30 mEH 25 (3.1%) 108  (13.2%)
40 kB 34 (4.2%) 139  (17.0%)
50 it 28 (3.4%) 191  (23.4%)
60 %t 28 (3.4%) 119  (14.6%)
70 WA 9 (1.1%) 51 (6.2%)
80 %k~ 6 (0.7%) 14 (1.7%)
ot 147  (18.0%) 670  (82.0%)
817 (100.0%)
(d) &2 A A (e) 45 B 4501
BEEAH T (WEpktt) R B FEE (k)
2 J3 A 61 (7.5%) 1A 100 (12.2%)
2~4 7HAH 273 (33.4%) 2N 323 (39.5%)
5~7 JMA 321 (39.3%) 3 A 195 (23.9%)
8~10 FM& 119 (14.6%) 4 N 140 (17.1%)
11 7ML E 43 (5.3%) 5 NULE 59 (7.2%)
i 817 (100.0%) F 817 (100.0%)

147



E21F NI—HEDOEALFA

IR, N —EADFERIZOWNVTHEZERD, 7220, toptiMo7T o 7r— b &3
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EHIZ, M4-111ICBWTHIZENRE LS DR olony —a—e — L ZOMOIEE 2R
72 3 OOM@EHINI~— U R E OOF PRI ARG LToRE R 2 M 4-12 (R3S 1c®B 5
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FERNED N2 =B ERTH o120, 3 —1 v /S TIIRENAY —DO RN Th 5, ITFH
KORFA =T =00 BIEEANZ =580 HEN, —O/NEEICHZ L TWD, fif
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[ELEDTND,

AKRAEIZBNTY, [RBEAX—ZHL7e0] LEE LTz 34.1%ORIEHEDISMNT, i
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K4-12 HE/NFTA -2 OFERSTOHAFE

P o B1 B2 Bs
Co1  232.0 (7.8) -449 (9.8) 7.2 (6.4) 4.4 (8.7)
Co2 3032 (5.2) -432 (5.3) 72 (4.1) 8.0 (5.0)
Co3 3612 (4.1) -41.3 (4.4) 51 (3.4) 282 (3.9)
Co4 4012 (3.7) -759 (4.9 14.1 (3.4) 36.3 (4.3)
CO5  402.5 (4.0) -1257 (5.5) 182 (4.0) 75 (5.2
Co6  306.6 (8.0) -2182 (18.7) 31.5 (8.7) 181 (11.1)
CO07 4519 (6.2) -169.8 (9.8) 17.5 (5.9) -173.2 (9.6)
Co8 5107 (8.8) -152.2 (10.6) 26.1 (7.1) 164 (9.4)
C09  677.0 (14.1) -162.2 (15.1) 189 (10.6) 33.8 (13.0)
clo 513.3 (13.0) -111.0 (9.5) 23.5 (7.6)  207.4 (11.8)
Cl1  413.2 (12.0) 117 (11.9) 384 (9.1) 149.1 (10.6)
' AR B 12 B 13 B 23 B 123
co1 13.0  (7.1) 18.8 (12.9) 8.4 (6.7) 18.7 (10.2)
Co2 8.8 (5.4) 214 (8.6) 53 (5.5 19.3  (8.5)
co3 141 (5.5 18.6 (7.2) 6.0 (5.0) 171 (8.1)
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ST, AU AN—HuR 8 LN LA, BRODLMEEVLHIFFTE eho72DT, ZHc
DWTIEIHT D BERA Lz, BN T W2 T — 2 13 817 L4 DHBRE DEIETH Y,
9 oDT T ANy MIHTHEBE AL — 0%, AL D 16 /34— TH A4 DY
Thol, HEENZ— 0 OBPENGEETIUL, HRE X 1 AdH7 0 F1y 23.7 Bl D3R
REATSI2Z LD, b, TNHICESETERMICHEICHW T —% &y MU
16,314 Th 5,
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K A4 HEICAVHEBREOEEZ/ I -0

EIpA TuZy Aty b
J—~ (1) (2 B @ G © 0O @ © Al
pt0l 120 14 37 102 97 30 102 130 54 686
pt02 90 6 19 65 42 14 50 85 37 408
pto3 66 2 14 52 33 6 38 69 17 297
pt0O4 109 6 24 86 64 19 58 125 48 539
pto5 75 4 18 67 67 8 69 69 21 398
pt06 166 64 84 139 140 79 117 157 117 1,063
pt07 35 3 17 31 46 8 33 44 13 230

pt08 7 59 82 17 36 103 39 6 58 407
pt09 8 64 71 18 31 83 39 3 37 354
pt10 1 24 11 3 4 13 3 0 4 63
ptll 9 123 114 33 50 116 58 S 78 586
ptl2 0 8 ) 1 3 9 0 0 2 28

ptl3 27 273 191 51 87 199 90 15 175 1,108
ptl4 1 11 9 3 3 7 5 0 3 42
ptl5 103 156 121 133 114 123 103 94 137 1,084
ptlé 0 O O 16 0 O 13 15 16 60
3+ 817 817 817 817 817 817 817 817 817 7,353
) KIEED(1)~9)iE, ALE420T 0T 7 ANty FOFET, MO Tpt) 1T 55— OB,

% MCMC #£E121%, R ~7' 1 /7 A S5E Stan ver.2.23.0 Z# T Y 7 F R DX
v/ —3 RStan ver.2.19.3 # A4 v X —7 = A AL L THW-,

LI THDTANT A—=F DFRGAMOHETE TIEEHER L TR <, A AHEE DO FRMER
(X, BELNT A= OEFGAAORIIIT 5, Z O E & - Tk ks (B
X, T I DEBERD 2RV BSEH A LR D485/3T7 A =2 O5A (F&oA) &%
EIED, ZOHED 155 MCMC ThH->T, RStan iE, MCMC D7 /b F Y XL & LT
No-U-turn sampler (Hoffman and Gelman, 2014) OXBERATRH LTS, ZDO7T L
Y XNE, JEROA b aRY R A AT 4 P TERX T AV T'T7—0 X5 1M T
TN TEEDAOEENE NGRS 22”0, TORELELZNAINV M=
Ty e TANMRELD QEHETIKRICED EWVWOFIARH D (Stan user’s guide
https:/ /mc-stan.org/docs/2_24 /stan-users-guide-2_24.pdf) .

MCMC H > 7V v THRTRE T 3 —A7 v 7HIR L L TR IO 2,000 o7V v~
THEF T, %D 3,000 V7V T ERA L, £, VIHEOEELZHERT LD, 5
[B]lX 4 5 Chain T&EfF 12,000 V> 7LV %457-, MCMC UK DO¥|EIL, Gelman and
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Rubin (1992) ® potential scale reduction statistic R 78 1.1 Kii§i TH D = & ZEidd
52 LTIl

MCMC #£5E D FEHA

MCMC ¥#5E

AL(1)RO R LRI & AL PICFH L FRAMEREL, AL 11 BT A RO
T A—=H DEGHIZONTHEBASA ZET NVERE LT MCMC #E 42 B E{T o7z, A7 v
72 LRITL Stan ZHWTHEL, 7 _XTORT A—HIZOWTR < L1%EMB LT-, Fk
WO A21Z, MCMC D hL—2x7 1y hO—flZzRmLlc, 7 A N1 Day, By, iy
W ONT B SR FE D R A 0 O EBIH A FRWVZED MCMC OHBFA 7 17y s & T
W5, PO 2,000 £ TH warmup 7223, 2372 0 D7 W EHECCE R ARSI LT
HTENRLND,

alphal[1] beta[1,1]
i e e A 10041
2004 [P e) ‘
\ J
100 1 ‘ 0 1 4T e ey by
0l Vb araal itanmve-bopagn Sl el .
-1001 chain
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509 [inabimatiddasomendagt R LN
[T RS L -1500000
o |

-200000!
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A2 MCMCH#EDrL—XTOvY kb (k)

INA IR—=IXT A =B DFER A OHEERERIL, £ASITRLTZ, 72721, a0=a,, sal0=
s bO_Kk=Bor, SbO_k= oy, k =1,2,312,13,23,123, gs0=y, T %,

TERIE AN Z — 2R L, FHMEfED NA /R—3TF X=X % 0 Fitk T, FEHERFRZED N
ANR—=RTA—=H Y AL T T AT =y RTORLREWVN, IV NS VWETNE > TV 5,
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RAS NAN—NFA—EDERDTDHETERER

INT A —H Yy BEUEFRZE 2.5%4 50%  97.5%4.  n_eff Rhat

a0 8.674 0.853 6.960 8.673 10.381 4263.6 1.000
sa0 2.813 0.798 1.665 2.684 4.801 2141.0 1.004
b0_1 -2.147  0.551 -3.280 -2.152 -1.070 1855.4 1.001
b0_2 0.381 0.100 0.188 0.382 0.588 3166.9 1.000
b0_3 0.396 0.869 -1.322 0.402 2.106 7384 1.002
b0_12 0.319 0.113 0.104 0.317 0.559 1044.0 1.007
b0_13 0.460 0.200 0.092 0.448 0.891 2680.3 1.000
b0_23 0.185 0.116 -0.045 0.186 0.401 670.7 1.012
b0_123 -0.512 0.204 -0.913 -0.512 -0.111 427.8 1.021
sb0_1 1.759 0.494 1.048 1.679 2.941 2088.0 1.003
sb0_2 0.261 0.107 0.100 0.246 0.508 2573.5 1.006
sb0_3 2.706  0.736 1.723  2.567 4.499 1891.1 1.004
sb0_12 0.148 0.109 0.014 0.126 0.410 560.2 1.023
sb0_13 0.452 0.233 0.104 0411 1.021 2108.7 1.003
sb0_23 0.122 0.094 0.014 0.100 0.364 713.9 1.005
sb0_123 0.174 0.150 0.020 0.132 0.555 462.3 1.002
sg0 0.025 0.009 0.012 0.024 0.047 684.8 1.007

BT AL RHIDRT A =2 OHEERERIL, 9x11 D 5 72T _RTDRT A—F D5 fi %
FTZLETERVE, af LOuEBIFRIOIORT &, A3 BLOE A4 L7225, FROENS
1 L3 MARLADRIEE R L, KM 95% DR KM &R, HEkhs M7 MK <
TIELIMETH Y, 7o, £ AL M THRARERDSHR S, WA RHEE % Jrik
ELTERLIZZ E O EDHERTE D,
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HEEMBE OB N Z A 7=, HEEIZHWTWARNWAIER 3 OFR—/L T 7k« F & |
HAo7a 7y Aty MIHTHRIERT = D0 fh%, EtfiENRT A =2 TENET
HERETE 50 &2WR Lz, FIEIILLTFTH S,

KNTA—ZOHEEENS 11 BT R NEADT TR j EEETTAT v R j
O R S AR REAT O S B, ), &RD D,
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Z OHIRHEY;, B, LT OXuOHTIET, Hr~ULEKE 5,000 TR S
t, 11x5,000 ® ;&) Oty FEHED,

PSM fli#&1%, 77> 47— bk THEIZE S 72RO PSM flifg D4 7 A > ks OFHfE &
EHERFACIERESZRESETEZ D,

BRI DN L B IR B — ATIE, 7o — b CTRIZINTEZEBEOE®E T A FD
B LRAMFE O YME & AR R 2= CIEREL I A S TEHE X 5,

LILET, £&27 A2 k5,000 @0 &, WWONS PSM itk (LERBGE TR
flitk) Oty hZRESHE, ThENOEZFOANDR, 77— FOERMICEZI
BE, BENDITTOREZE Y — 2 E#T 5,

ZOREENRE = BRENEFNN DOHENE T A FTHEEL, TOMLE
(YHIE] &35,

WEBRE 817 L NEBIZHR =/ RT 7k« 777 Aty MO LTHIZLZRER
MOFRB LB R — o ORERE 2R, Zhva T8HE) &35,

THIE & B O ZE DOHExHE 23R D, EOAEFHE 2 THI-lE 1 b5lE, Zo
Bz THIR] &5,

KRB S — o ORERLO THME6.) & BHME7.) DRI R Z 2T 7 A FT—fE LT
RKOTHLDOERIBOBIEL T 5,

HRIIFEA6 BLIOMASITRLE, V927 =y FBMAIRICE FEfHL, A /3—
BR/NS N7 A R COT &, 50 HEME GF NEWETTIELLHEDRV] Lo
RBEEMAERLEE (RE—r14) 5, OBROFIEL o TV AL EFTTH H D2, 2fF
T 792%DHHRTH -7, Tk Lk 2cHh— 1 FT7 U k « 72 F & LTS
EOFEWEEBMET A FEFRL, 51, BEE 16 XX — TN ST Tnd Z L z2iE
25 L, WHIEEORWHEER R L bbb,

RA6 HTENSA—RIZEBHR—ILETO k- TOT 74 ILEROBIRE

BIAMG LR AN LR AN FRELR

Co1 0.457 Co05 0.681 C09 0.746
CO02 0.608 Co06 0.587 C10 0.768
CO03 0.683 co7 0.292 Cl1 0.660
Cc0o4 0.724 Co08 0.772

SN 0.792
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B5E8 BAF—XIEDHRIKELFEE

F18H AEOREEAE

AREOHWIL, AAKRETF 27 1VF—X, Wbwd [RKRF—X] OfL & iRk
DHREMEZ AT Z & TH D,

% 3 BmTIL, Ftad HEEERE T OELOMIMEERTE 2 B3 2 FEeME I OV T
AT o720, Fradh DD EETEIN 21T o7z, LINLRB D, ZORERIL, RKF0
HEZICE > TOFAITVDLDD (3T 47 ¢ ITWE T, @EOFFITH L TRBRDE
WROBR B T IEDEN R E DR A FF R L ORI ERE A2 BT 5 Z L 13D TEEL L &
WIHIHLOTHH-T,

ZIT, F4ETIE, BEREN, MoOALRLEZAY AL LT, ELOEKDENZTFK
L, XF2EE L COL mTREZ AT 272010, BARDO NS —HEE 255 L U@ 3z
Bzl LC, ERERCALIEEE & WD 7T v RITNZ, MEO A CTHE SNZF0 272
TTAT 2y REW) BB IEICTHE RN & ORE ORI %2 R % EEICHER LTz,
ZORER, H3BEICBITHFAMBEF T L7 — N T, HEOAR) 2 Ty &
W TR B B A ILO BRI RE L= D1, _<b¢#&Etff YA FOBRLE L
TH/IEL, KEFZOMEZFH L TR 7223, THICH L, ANF —EEH KT
T r— N, EERILEEE S WD T T NICR, V7 A7 =y REWIpEitENEE
i < FHI T 2 8RB 13 L < Ao, EE, LE#ENY =27 T A7 =y REEEZNT 5
&F@%@%f%ﬁ%va%kawﬁﬁﬁﬁ%&@oﬁo%E@ﬁ%kbtFHE#
HCTARYZ—%EALTWAIEEE] I2oVWTC, % 3 =R, HEOBAFESEICHTS
B OB Lo THET D &, F5ad 243Uk L CRVIEE B A R Lz T 00 2
E%éwifunmswg_ﬁéﬁé,ﬁﬁ%@#%-%@%@%mﬁ'_@ﬁﬁwﬁwk
b Thole, 2FV, FAHOMEMBIEOFRE, AMAEOMEERBREZBE L TITI EWVWIH F
ERETH D AR RIB SN2 &2 5, 12120, £ 9 LAY —HBEFIZBNTY,
TTAT xR RE—DEANRBRNIELE A ERNEDD D, T T AT 2y ROERT L X
<HOPoTWRNALEL, FI7AT7 2y ROBHMEIIRTEE LSRN ERMER SN,

KETIE, NZ—LSORENRA-GE LT, F—XERT L, F—XE, ~F—L
FIEEFRLO WK OE OISR R OB SN D Z E D, EHT L, BEITL O
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FEZHEBEEICEM L THL O IFRAEL LUIMENTH L L Bbhd, »oTiE7 e
BERAF—=APLTHSTZARDTF — XS, TFE, 93—y /\EFF 2 7 VF— XS
52 & T, BARDEEZOTF — X504 58BN L L TETWD, RVt z ki
A—ayRNEFFa2INF—RLUBTHE, BROFF 27V F— RIS
L0, UL ga—a v/ GEILEBNTWEEET A VN TERT A > & L TH R Z
/DL TEZ LR T 2D L, THRTFT—X) OFREME L RFHIMET 5,

TA OGS, VA ARCEVENRET A v of Ty, AR ZES7-b 0% [EiE
UA V), EET RUDHEHsTobD%E THRDUA ) & LTS TS, K
e TIXZ Uiy, AF—AZENTHINL LZF—X% THEF—X), EEALZT
o CENTHREINZT —X% [HARF—X| LEKRT D, ZOERITEZIE, BAT
— X2, MNEETER ST 2 IV TF— X F T, KEA—DI—8EEEND, 72721,
ARG CTILHRr S D BE AR ORB DO FREMEZ MG 2 Z L BN TH D720, BEEIRE N 6
WPEHAL & LCAED BiF72 0, HASCFIERR TSRS SN BB A LT/ MR 2 F—
R TREBOHH REDBHRIGEET D,

FF 2 T NF — RTEENIFFITEE T, FEERLOMERmE, $EHE, H DV IEE L
DEWZE - T, H, Mk, THEHEMTRTH, =2 L LTRHLLDIERVES-THRS
TV, ZORTHE, M TERFTF 2 7 NVTF—ANKFEA—D—OFT— XL HMAINE
N RIS CE AR EZE T 5, LL, F— XL - HEICEWVEHRERF>3—no
yNEWRD L, HROT F 2 7V F—XMETEEHAMICH 0, HHE UL B L T
HEIEEVER, IR T - X TENMEZNVTHARDO T F 2 7V F— XS A E
ns, THERTOUEEKELX, AAOF—X2EOMEDOE LFE2RTEAS L, TOHFT
AARDELRLCHAARNDEFICAST-AARBFEEDOTa T — AUk - T TAAF—X| H3HESL
INDHNE L7y,

LMWL S, BHARIZEKT D F— AELEORESIIIEF 12k, BUED L 25, [EN DA
FIZR IR TE T D 72, BEFEDOWIZEIL, F— RXERAOFHIA KD~ —TT 1 T &5y
Hr L7ZIE (1995) X0, EPET — AR5 & AR AL TR~ D58 4 34 L 7285K (2000),
A (2012) DXL 51, ERNELTHEPORFAEA =D —OBFIER L2 b DONET
bolo, &l (2005) 1%, F—AHE BT & FERICRKFA =D —DFSRETH

1 71 vU—) (Terroir) &%, 77 AFET A+t 2RI SHET, VA IOV TH
WHILD T ENZW, VA UOGETE, T, HE [ESCANERE WS RU %
BESEESKRE T T — /L ERD, ZAULBER L TEO L7 6 Cldofttz o
TAVINTEDHESND, T—RTBWTIE, VA2 LD ESOHEY, SfEs Vw7t
HAOFRBBREICINZ, kL2558 (BXOERONEOAREER), F— A0
& BRSBTS A R ENT a0 U —UZHT20, 9 LA RERNERD
Ho TEOLHOBRMEENEA T S D (AH, 2019),
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5 YOO, WET/NE T ENEIMEIACH Y, EEEREO ML HE CTh D 2 LI fil
NTW5b,

L, BEREIC L DT — XEEMN D EIFRH RSB A L F — X THEORKE, i,
OB EBITIER LA R OERI 2, EEICB TS EESF 27 LF—X
FEDOBUR & FUEICEIT 2 LA — b (HARBOREEHIT, 2019; FiIATE, 2012 %) DIEh,
BATOF— X LR O & i O FEREFA (HEEES,2010), BEERE ZALOKD)
R O5HT (ILH, 2006), (BHOEEE v 7 L T F— A8GEICIRY MTe/ NEBLTHEO
FHAE LA —F (KK, 2013) TF—XEFANIRY EIFSN5IC8E 5, HKM (2017) 1,
JeimE -G & S, MR TEEAER L. LER S F 2 7 v F— X0k 7
v REIE 2B LTV D, ITFETF— A LEOEMRLICHML TE 22 ebdY, 25 L7
2 DF —ATHEOEREREICET L LR — MNIAS T BNE, 2L, Bk LTTF—X
THEOREHDNILREICEFT L TNDZ b d Y, WMHFRICE T HF— X LEOFEELH
O LTERAEIRIZE A ER N,

—77, AAROEER NG LcF— X 5B E T & L TIE, B4k (2008) 73,
LA, &0 b ILEE Y & B L CibE S D T — X1E, AEFLORBROE ORI a5
IR S, BV 72D 2RI HEE N Z W L2 b L, £, THEES
FaINT —AOTEEFRBIZONTT »r— MNAEZFEmRL, 74 ha—HF—RFLETF—
ADOPEARBRPNE L AV ERNHBE ORI BAR M AR T AR —EHAET D2 L bk
RENTWD (K, 2009), 28 (2007) 1%, TEMFF 270 F— BT HHEET
V= NREEITV, BBCERLEZREIE T2 F — X2k LG, MBEDREFICR A A=Y
ERoTWAHZEEWALMNMC LT, R, [THESSHIRTRERRRERH L b0 X T
WMCTETIFALZEEET D) THEERCE T4 TRIE LH) 2m < fHiS
T, BEE - GRS IRE SN D 2 L 2IE» L T OZHIRE | 27 RkT52 41
A THDLEHERMLTEY, BITONEHBRIRTZICB N T, BT — X3 —
F—AD 3 EFORIMMTEL R LTI E END, ZNHDEATHIZEE, AAROLER)FF =27
NF—RIZER L, IUWET— X TE ORI b il T 2R e Th 503, Zh
TH< ETHBEEBESTOME, 88 L L TR SN THS, 7=, Ll (2012)
1%, RFEA—D—HLEBEZROTF 27 1F—XZONT, B P a1 v MM &
TV, Ak - s - L Vo T BYEICH T A EIEFED Z2b Y ORI A aat Lz, 2D
fEd, 2o 3BMEOT T MEE ) Nk bEHEINTEY, BEFRTHD Z LEL
Al STV DD, — 5T, BEEF T — X 5 AR AL EE kS 2 K& < FE-
TWAZERFEMESNTND, 1272 L, RIEHARTFT—XOFENEE L2 WBLRIZEB W T,
HEEN HEFE) ICEDOL I R A=V EFfoCTHE LIZENTRL, BAF—XDAE
FEMILR L, AART—XDEDT - FHEA ML S, A SR, WHTZ 9 Lz
BEFESITITONDLEN D D,
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ARIZET 2T —AHEBERIHOTHD 00, EN TR — RRiE RS S
NTHHEESOFRETH Y, BEEREN 6 IRFEHEL L TF — ARG Z RO - THES, B
BLANAMNOEB AL CTF—RHEERIT ) THESLPLVA T VRN L 2265 L3z, £0
TR BRI D20 <, KBBLRIEBHR 2T O 1Ml 52 LIS E > Th7zu,

NED (1993) 11X, 7T 2N TF—A2ETLH/NAEA =D —2RGIZT o r— b
FE ATV, THEETF— X OEFEBHAICONT, BARARLGT NZBWRDAL, Moy
2| T F—REBIE L, FEVBRSREEZIRY, Hilg 2/ L7277 v RA/ Ny 7r—
VTEMMEEK > TWD OO0, EEIZITIA T — X & ORI EBE DO /e 2R84 R 5
DI TH D EWVWIHBLURZH LN LTz, 0 LT, /NEGIL, TEHEF—X) LT
ZY MELEBEZK D 7=021F, HAFEECT 2T — X i AL o 22 E s 1
Z, WEBEIZNT T2 ANT Y 7 (GBI R AR Th 2703, FEERICITREE O BIBREL O A
AR MIBINT 572 EOIEENZR 6, REZRERIZIZE> T B L T\ 5,
ARIZBWCF— X BEDOILR PR, SHEEZFFD OO b 2R Em L2y, TH
AKF—X) L LTT T REEI O, lx ORRESEHIET TR, WL THERD
F— RFEELERORAE X D0 EBZZHXETHA I,

ZIT, AETIE, HETF 27 V0F—A0PTH/MMIBKLERO BAF—XZER L,
HARDEE R E DTN RIS F 2 T NTF— T T 0 2SS BT 2RISR O
AIREMEZ RS D, TDO LT, AARICBWTHAD THAF—X| OFERREZ@ELT, H
RKOEEE DFFOBEBRS T DHMENTRE D, Ftad DB ERE ORI ORNR D &
IHIFRHCEAS X, TRARF—X] OT T 2 NHESL & TEHRBERIZ 8 72 BE R R ORI
DY FITHONTHERIN, FiEE LT, £7, XELCERZWIML, BARO/NIE TR
WZR DT —AREO LR ZHEIA LT, TOFTH, LR L B 28 ROF— XL
BT AREEEL, MBI AARF =X THEREOSS LT E#EEICET A 7 v a—ifd
BEEITV, TOHIRLFEEZH SN L,

BT — X LR ORI, EMKPEEIRIUR T35 O RMKFERE ] [TALEMIT B D7
&, BUEBCRINC b HEE S TR Y, & ORS00 ML 2 2 b3 5 KRB H 1T
TWb, LnL, BARF—XOIRELZIE, EiRo X5 I2flx O TEORESINCEE ST,
F— R E SALDTERSC, BB RNEET F 2 TV F— XL OFSFOF T, AARAF—X4
KE LCOMEE LM AR, B - lRCFIOMRREZ &, EERRE LTHZS
NREPENFET D, T 0 LIZEWRT, flxiE, Sl ii~0s S IZnETIEdH 5
D, FNTETTIEH0 TR, HRF—XDONY a—F = — 2K E L TR RD 51T
W5, EBE, 90 L n, HEMTEOTICIE, R—%— (1985) OFH bbb
[ZHRIEE) O— A2 A OLNHIF L NDL2R Y, BIIREVEIX L A b5, & 2 TARTIE,
IO LEEEH L ED T, ZOBRIE, ROOLNLXRITONTHELREINT D,
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AATHF 2 7 F—XMENIEE > 72D 1970 FER B TH D, T DED HATIT,
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BN 72 T — AT HE W, B A= T T DB OBA Y NI TREAZR flb b o7, =
DR T — X TEES B dbiE w7 e iy < ST T— X 15, AtigE ey - 7 14
Ju, JRMRE A BT - BETT 7 o~ — U 2 iE, WP CRITHRR A ERARN HF—XMED [ZHRE L
7=, BRIZBIT 2 TEMF—AOESTHGFETH D,

1970 FEREHT /0 D &, ARG AERIKIRIZ R o 72 2 & THEEREI TOID L 912
20, BERRE IR T2 LY S5 250 WFEBICH - 72, £ 2T, RO
RELT, BERER ST — ARG 2T 250 A oND K5 IZkoT,

1980 (T, EHIR « M ERE Y v ¥ — 0 F — A RLEER TN R Sh, 10
T [AARBZHIZITEY, »2, B ERBEEGOUERH Y, Ffk A AT BB 4
NI T F 2T NVTF—ADPEAICRDITT THD] EVWIHIEEOT, YRFrnexF—X
MEFTH ST LD BT T 2 7 A F—XORGED L IRGE £ TO—ERH] 2 M L
Too FTo, ZOBEND, BRLERNRREEICL D TEHETF 2 705 — XRIEERT
BE 2ToCFF a7 F—REFICEEHTEY, 2017 FF TOMMEZHE L 1,800 4
Ul bE¥z 5 (FH, 2017), RS, ERIOBEREOTICYS, 6 REEL L TF—XE
fAZS26 BUF, AL EZBFM LU CHAZRERVYA D & T 5 FHNHTE 7o, duifEiE - 2y
&, REPIR - WEAKESS, R - SHIBCS, MLE - SHES e EiE, Z oo — R
BB AL REORBEREICL I TETHD, £, BE - ALEADPLBALERBFR-
7RIz Reomrv—Vald, HRTHOHT EF—X] LW LEHELET7 Ly aT
— AR, QA EA T DT Y —F =X &WoeT 572 L, B ORETREMR R TF— X% fliE
L7z, 29 LIz0nbd b 34 A =7 THEIE, F—AfECB T 25YTHRIE L AAD D
L, T TF 2T NNTF—XARSEDORERGNELITEA LM TWRVIRIIZH > T, F—
AOFRFNE EEHEBIERIZORDL, 5HTH LEMTF—XERETSITHHFETH D,

F72, 1988 HEICFE S le 152 S LAEFHE] ITX - THUF BIBIRICR A &7z 1
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