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¥, AFEICL2MELETHD,

HARBEIRESE AL, ERLoT —% & ORRIIZREIR A LR T B~ A X ET V%
MEL, v Va7 T T HINVRIEIC Lo THET S, ZNUOOETAOHF T, BHIRHE
TN AREL DT D, FHERCBIN T — & L ORE2 R TR A, HEOBHT —# I
BENDRELEE PRI AIAALTE T, ZOREORE S BHEET D, ZNHDOFE
X, REIRSCERE, 2FE GREEA BRRERAEDSEEE S 2 — 2011) O=K 2T H OfF
REHEEICHIS SNLTEBY . AT, TNEUR LIZET VEAWTHET 5,

ETNOERLB AL, OREROELENZ2ET VITHAAALTE Z & & QRIEOEEREK
DOHEEFRERSLEANHGONTERES B L T HMOHELBOFEMDMERE LT LT
o5, FIRSOB BT DRI, AEMNIRPERET D BRSO (R PR
DFEREICEID, RELELAEND, KT, 2010 FEDOLERTIX, ZHETO 2 HEHEMNS 3
ST B~ BT ROE T, FHICH T 2MEROEAR D >To/o, LN E(
LTCWAHEEEDR B, T O OREZ R T 57210, HERIERE R & A A R,
BRI DOEACIZ L HHEE~DEEITEE L7z,

F 7o, B OO E B AR B BN DR E FRIOMAICIEA L, AiEEZRZSE L
T, BHELBEEOBEREHET 2ETAVERMA Lz, Z0HEZ, BRENEE> TV 51E
W EDOHEEMAEEL L | HiTo R MEEM L OTEBEAL VR THEDICHETH D, HEMHF
L EC, FEAERSICETIAEEFK L T BT, #ifneT — % OEAEC X
S TKRIEZRRE LZBEITIT ) 2 &0, BT — 2 )b 3k e SN H R L
REL B D HEEM A T 2 L1368 72 < TXR DAV, RIS, AAE O E-0HE E B A%k
X, FIFRBREICLE s THEBEOEWETH Y . REEOHINAZIESIL, TRSH %
PES iR B A2 e AT 2 EERMEEM TH D, DD, MR FIEOFIZE | BfRE O
Wik & T =AW TRERE TV ADbE T, 2R AEAK AN LI D, ZDE
BRC, FRIEW E F- 207 — X DR THERMmN e L8 2 5 bW T, HEMOMERIAM 2R
THNA AHEED FIEIT, ATHD EEZ D,

SHRHIMIIE 2001 425 2010 4% T, MBI RER L 55, OFoBIX. S£ETIX
< 1AM 12 HE TCOFETXY A,

HeEIZIX, WIZHT D27 —2 &2 Wiz,

AERMBE GEE)  iyugailil : i FEOAFMBTTIC L MR, S L bARMOAF
%/ BI O BIA 2 K 5k & L TRV 5,

FHHEE  fun dl] 1 AEO 10 A TN 11 A FRICEHTED T A & ¥ A L0 R
U7 1km &7 0 O T ¥R, A BEE OB & KT DI LTHV S,

Aehas spuelil : 1 B ICRRIRERE ) B3 DAL HURIC L DRI B 820R, AR5
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FEEOE) M & KT D S L THW S,

FEAEE r_calil : i SERE OFFRIC X DR, B & DRMOBFHEZ A& B OB 2 I

B SFEEE & L THW D,

AEMER () y_calil 1 i4EED 1 HOREED 12 A £ TOHERHMETF AT & 25

%,

AMERE  f_area : JUHIRANEROBME R, LBEEOFHEZFHETDEITHNW D,

VI EDTTETIEE LIe T — 2 2R 1ITRT,

year i_yugai fun_d spue r_ca y_ca f_area
2001 2871 13.91 2.20 6847 3337 5452.07
2002 3417 17.42 1.80 7768 3620 5452.07
2003 3490 13.20 1.97 8966 3793 5452.07
2004 4093 14.06 1.90 8270 4633 5452.07
2005 4904 16.06 2.26 9217 5455 5452.07
2006 5295 18.22 1.97 9556 6185 5452.07
2007 6414 15.71 1.78 9657 7969 5452.07
2008 8022 19.34 1.76 10811 9345 5452.07
2009 8187 20.02 1.70 11394 15261 5452.07
2010 17137 25.66 2.13 26130 5452.07

PITDFE 2 HFIZHDNT,  lire, pre. pry. lr_spue. Ir_fun. InNins, v_spue. v_fun,

v_ryo. v_yugai, v_gr. v_gy ® 12 BIZHOWTHRIOMMEZRELTHEEL, B THDH
SRR A A HEE T 5, HEEERBOWHE & FRISMIIR 2D LB THDH, FHEE
BEOESR L FADMERET IEDEZ FIX, LTOLBY Thb,

1.

B ARHEINER D B ARRHEE  live : lire 22OV Tl., BEBE4E OB e i L8 A4 BB m F8 4
REHEE OGRS AEMSEENEE Y % — 2011) [CERASNEERISAEZ WS, F7-.
exp(lire) Z H ZRHENN=R ire & 3%,

AR L BBRNFEOFELZ R ITREO BREIE  1r_spue : FRIAMIXIESR 540 % K

E L, FATOHRIT 2Nz, ZOSHIIREOICHE LTz, £72. explr_spue)
rs & LTz,

C EREE LR O R AR RO AR HIE  Ir_fun @ FRIATIEER AT &R

E L, FRIOHERII IRV D, ZOSBITKREDICHE LT, £72. exp(r_fun)
zrf & LTz,

RIS K ot prlil L1 AEORE, ZOREIE, BN A K pre EETEDT LG

B (gamma_r[i]) I2X->T, 0026 1 O TEET L LEEZ.
prlil=(1/(1+exp(—log(pre/(1 —pre)) —gamma_rlil)))

&I 5,

pre IZFHFMFEMA 22D, FRIOAIE 0 205 1 FTOHEDMICHRT L1, £,

3
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gamma_r (3] 0 THH v_gr O ESB AN S BB R FFIOMERE LT, D5
B v_gr OFRIOA IR, REL HIZ0.01 OW T > ~o5di & Fniz,

5. AEICE 2R pyll] : 1 FFOFRE, ZOFREUL. BN ER pry EFET L DT X LB
R (gamma_ylil) . FFHUIC L DoHiER prilic k> T, £#$T25&E %,
pylil=(1 —prlil) X (1/(1+exp(—log(pry/(1 —pry)) —gamma_ylil)))

LT 5%,

Z ORS00 1—prll O TEB TS L ICREL TV A0, HREAHEICLS
iEROGFHA priil +pylil23 0205 1 ORITEH§ 25 2 Lk D,

pry ITFAIHFRN 2N =0, FRIOMAIEL 0 0D 1 FTOHEOMICRE L, -,
gamma_y [3F%) 0 THHE v_gr OIEHGARITHE O B2 FRinM a2 E Lz, Z D%
B v_gy OFRTMITIREE, RERHEE $120.01 OWH o~ oAz ATz,

6. 14EA1 (2009 4F) O BEAREO B EE  InNins : FRIMITER DML L, 1y
I, P R ASERITAT o To BIARER DS 2 Tz, 433, 5340 D 95%(E BRI A3
PAFDIERNDEZ DD IR KL ORI /R D EZRE Lz, BAMIZIE, 2010
FEOFFRHIARNIC I S N7 EIRIE 26,180 BHCTH D DT, ABREIT N T2 FIRIZTH
I+ ThoEEZ, IBWETHRM O TIRA 25,098 A L 725531 0.9 & L7z, 95%[EHH
FREL D LRRIE 1,034,490 BH & 72 5705, BIEMIZEE TE 2EEZ 2T NN—FDLE R
b b,

7. BEYR, BHEE, FFMMER. AEMBEROYNFEND OBREDT
v_spuev_funv_ryov_yugai : ZILEI, BIHIET L CRTHERDAMORESEE LTH
T —ZNBHEET D, 2D OBEESROERINAMIL. T, IR, RER
B L B2 0.01 OWH o~ oA & VT,

8. HHEELZBOWHMEIL, FERIDMOMFHEL Uiz, WEROT ¥ LR & BERE D
EEER Sy v_gr, v_gy. v_spue. v_fun, v_ryo, v_yugailZ DWW T, FNZENHHEE
0.01 & L7,

fEAREBIRE OWFRE T V1T, A BEAEEIX 2009 FA kLR s LT,
FHED 2010 4FF TOE{bL%E
N[2010] = ire X N[2009] —caa [2009]
2000 £ F TOEALE
N[i] = (N[i+1]+caalil)/ire
DEICENT LD ERET D
Z 2T, NOliZ, i Fo4BEEE L 1 Foffigke~7T, £, caalilix, i FOMiEH T
B Y 1 FEOFFHIHELL r_calil & FEFEMEL y_calllOGFHETH 5
2009 4= DO EA%IT N2009=round(exp(InNins)) & L7z, 728, ABMEEEIL, FREST
OfEEEZEE L TS,
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HHIMAOBIEUIL. EHSAIE WIRHE, 280, B0 ~afiid R RERE) ., ~—%4
i OB o, TRIRREEB) &R,

1 Lire 0.1789 (log(1.2) 0.5*0.006826535,0.006826535)
1 Pre 0.5000 (1,1)

1 Pry 0.5000 (1,1)

1 Ir_spue |-2.3026 (log(0.1),5)

1 Ir_fun 0 (log(1),5)

1 InNins 11.9900 (11.9900,0.9)
2 v_gr 0.0100 (0.01,0.01)
3 v_gy 0.0100 (0.01,0.01)
4 v_spue |0.0100 (0.01,0.01)
4 v_fun 0.0100 (0.01, 0.01)
4 V_Iyo 0.0100 (0.01,0.01)
4 v_yugai |0.0100 (0.01,0.01)
4 v_gs 0.0100 (0.01,0.01)

HeETHEEEEBRSND T —F L OBMRERTBINET VIILLTO LB &7 5,
1. HERIZET 28TV

log(SPUEL]) = log(rs X N[il/f_area)-0.5 X v_spue+e_spuelil
2. BUEEEICBE T BT T L

log(funlil) = log(rf X N[il/f_area) -0.5 X v_fun+e_funl[i]
3. RSB A BIE T L

log(r_ca [il) = log(prli]l X N[il) -0.5 X v_ryo+e_ryolil
4. AEMELICET 2B8MET L

log(i_yugai [il) = log(pylil X N[i]) -0.5 X v_yugai+e_yugai [i]
e_spuelil, e_funlil. e_ryolil. e_yugai [iliZ. #ELEHZ/RL, TNZNEHE 0. o@D
v_spue. v_fun, v_ryo., v_yugal DIEMDAAIZNED LD ET D,

INFETHARET =X EETABLOFEFIGMAOHREICLD ESNT, v /ba 7HEE T
Bnvneik (Gilkset al1996) ([Z L AHEEIT- T2, ZOHEEIL SAS/STAT9.3 » MCMC
Procedure % JH\ 7= (SAS Institute Inc. 2011),

?’EE’E@C%?&2@&}0@ 4507 ay 72500 T, A haRU RiEE conjugate 7Y
LEAMSIY T T — AW CER M e Y T L, Y TR O
TIZ, Eﬁ%}]@ 500 HENEIV o7 U o 7d9, ko 2000 HEID 95 H 2,000 A2 1 [A]H 7V
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Y7L, 1ROV T v T ETo T,

BRSMIL, EHSfE L, EBEOY 7Y U Z7REICELET 5 HEIOV 7Y 72
K DFEHLIAMITEH & DN T, Robertset al (1997) Orr L 7= 72 B4R 3R 23.4% % B FZ|Z
+7.5% DA DEINEIZ /2D K HIT, Ar— N W GHITHOF 2 —=v T %477,

INHCHEX, B 7 A X (Kasset al 1998) & Geweke IE (Geweke 1992) @
2 OOHETHEGR Liz, B> 74 XX DHETIE, 24 1,000 L ETHDZ &
ZHAEL L2, Geweke IETiE, o7V v 7 E&NT—2D 55, HAIO 1,000 [A] & K
® 5,000 [EIOWIFHED 24 fE L, FTHEIKER 0.05 1267202 &2 5HEL LT,

WTHNOHELEIZOWTH T 7Y OO CMHEBEIZIZE A LR, A7
¥iE 7,000 A, BAFRY T o SN TE LB S -, Geweke ME TIE,
gamma_y_2005 35 X' gamma_y_2008 DA DOHEEZEEIE, X CTHAEL BRI LT
% MW CE 72, gamma_y_2005 & gamma_y_2008 {22\ Tk, £ Ei, P=0.0354 &
P=0.0314 &£ 720 | HiEOY TNV OBTHEEN O T, 7212 L, TOEIT/NESIroTele®)

(2, HEEM T 0.015, 0.017, A FEHiERITHIE L 72ffCl% 0.00068, 0.00088). fill
DTSN TOERTHELENRD S TR OEE 2 T, #EEMEICKE RBEITEN S O L
L7,

HEE LT EROESRDMITR I D@ Thoto, £io. FHRIOM L FEEOMOBREZM 1
R LT,

# 3 OFERICTESWTEHE Lz BARIINRGr) & . HEBROLH(rs), FBLE E ORER L),
BHEOFHIMERprli]). AEMERpyliDIZFR4D LB ThoTo, T2, HohicT—#
OBLANE & WIFHE & OB EM 2, M 3ITR LTz,

ETOET, FHROMOEIL, FRIOMAOREVIEE 7=, L, AREME L LN
(2009 42) DA BMEEE O B EMEIL, KON DIEPAMOZEEI LR TH 7 < FHimy
i DR ENHEE I E L 5 2 Tz,

FAREEINERIT, 20.0%(90% Z HEFR A T 11.0~34.0%) & 72 0 . FEEED 15.8%(90% S HEIR A T
10.4%~24.5%)°—FEF-D 15.0%(90%(5 IR T 8.5%~26.9 %) L 0 @ HEE S iz, £/,
FERIT, REQEREZEFNIRLONZ2NEDOD, 2010 FEDOHMBOEL VY E < BIEED 2009
EORIAE L D & FFMTIE 8.3%., AFE TIX 2.0%ENEivmE < HEE S 7,

Fo, TN DOFRERITEDWTEE LB & BIE A oBm 2 2 En4 X5,
5T, AR, 2001 LI, HFHICHEML CWD EHEE S, F2, $EAEEc
SNT ., EEBEOEINIEEN, L TWD EHEE ST,
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S BT, 31V O (kkeAIZ 3 EdE, 3 5 7 THEARE, 4 THHiE) (128-5<
EAEE DR R TR Z X 6 127 T, FRIETHD L, WTHOMEEIZIBWTH, BT
BT 5 LTSI, —J7. B0%DEFRFNTHL L, 357 T, 4 HEHLZHELHGE
X, BT Hb00, 3 THOLGE, WNT AN LTRSS, £, NHEFEME
FEREL, O%DIEFRATIZ, WTNOREFE TH->TH, H{NT 5 &5 & T
R E iz,

5% 95%
lire 0.1878 0.0579| 0.1042| 0.1821) 0.2924
pre 0.0981 0.0460, 0.0376| 0.0906, 0.1846
pry 0.0639 0.0357| 0.0220| 0.0568 0.1301
Ir_spue -2.3869 0.4809| -3.2220] -2.3524| -1.6559
Ir_fun -0.2409 0.4732| -1.0736] -0.2024| 0.4795
InNins 11.9264 0.4545| 11.2469 11.8837 12.7304
V_spue 0.0860 0.0669| 0.0253] 0.0684| 0.2013
v_fun 0.0315 0.0218| 0.0119] 0.0257| 0.0698
V_ryo 0.0673 0.0655| 0.0099| 0.0495 0.1835
V_yugai 0.1174 0.1304| 0.0102] 0.0794| 0.3564

gamma_r_2001 | -0.0331 0.1666| -0.3115| -0.0263 0.2239
gamma_r_2002 | -0.0109 0.1639| -0.2847| -0.0065 0.2467
gamma_r_2003 0.0217 0.1622| -0.2411) 0.0203] 0.2854
gamma_r_2004 | -0.0475 0.1658| -0.3244| -0.0398 0.2104
gamma_r_2005 | -0.0358 0.1616| -0.3016, -0.0318 0.2158
gamma_r_2006 | -0.0491 0.1634| -0.3134) -0.0426] 0.2059
gamma_r_2007 | -0.0775 0.1678| -0.3528| -0.0687| 0.1794
gamma_r_2008 | -0.0602 0.1650| -0.3376| -0.0534| 0.1969
gamma_r_2009 | -0.0601 0.1683| -0.3443| -0.0534| 0.2013
gamma_r_2010 0.2999 0.2682| -0.0649| 0.2599 0.7931
gamma_y 2001 | -0.1827 0.2470] -0.6089 -0.1598 0.1757
gamma_y 2002 | -0.1319 0.2300] -0.5297| -0.1152] 0.2069
gamma_y 2003 | -0.1575 0.2376| -0.5638| -0.1375 0.1930
gamma_y 2004 | -0.1155 0.2239| -0.4933| -0.0997| 0.2190
gamma_y_ 2005 | -0.0608 0.2113] -0.4121 -0.0494| 0.2662
gamma_y 2006 | -0.0551 0.2104| -0.4024| -0.0486| 0.2771
gamma_y_2007 0.0057 0.2082| -0.3278] 0.0048| 0.3442
gamma_y_ 2008 0.0830 0.2174| -0.2436) 0.0694| 0.4438
gamma_y 2009 | 0.0674 0.2153| -0.2585| 0.0536| 0.4403
gamma_y_ 2010 0.4542 0.3778| -0.0615 0.4099] 1.1126
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(ir) (rs) (rf)
(pr[i]) (pyli])
5% 95 %
ire 1.2086)  0.0712 1.1098 1.1998 1.3396
of 0.8728]  0.3935 0.3418 0.8168 1.6153
rs 01025  0.0474 0.0399 0.0951 0.1909
pr_2001 0.0965|  0.0486 0.0348 0.0883 0.1886
pr_2002 0.0981]  0.0483 0.0357 0.0899 0.1908
pr_2003 0.1008|  0.0493 0.0371 0.0922 0.1942
pr_2004 0.0950,  0.0472 0.0346 0.0866 0.1848
pr_2005 0.0958]  0.0471 0.0355 0.0880 0.1838
pr_2006 0.0946]  0.0466 0.0349 0.0869 0.1809
pr_2007 0.0922]  0.0452 0.0346 0.0842 0.1780
pr_2008 0.0934  0.0453 0.0348 0.0856 0.1781
pr_2009 0.0934  0.0453 0.0351 0.0856 0.1797
pr_2010 0.1283  0.0606 0.0480 0.1183 0.2406
py_2001 0.0487|  0.0279 0.0164 0.0432 0.0996
py_2002 0.0506]  0.0279 0.0175 0.0453 0.1022
py_2003 0.0493  0.0269 0.0171 0.0436 0.0992
py_2004 00515  0.0282 0.0179 0.0460 0.1032
py_2005 00538  0.0281 0.0192 0.0486 0.1054
py_2006 0.0542]  0.0284 0.0194 0.0487 0.1074
py_2007 00572  0.0291 0.0211 0.0520 0.1112
py_2008 00612  0.0309 0.0227 0.0557 0.1175
py_2009 0.0605  0.0310 0.0221 0.0550 0.1164
py_2010 0.0840,  0.0455 0.0284 0.0746 0.1698
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N[i] incli |
5% 50 % 95 %

N2001 100577.8 59013.5 41410.9 84696.6 209943.7|
N2002 108050.2 62306.9 45208.1 91468.1 223514.9
N2003 115701.3 65758.9 49117.8 98513.5 236621.2
N2004 123399.8 69399.0 52973.6 105490.8 249992.7|
N2005 132381.9 73272.6 57925.4 113413.6 266354.0
N2006 141289.1 77370.7 62851.1 121289.8 283236.3
N2007 150810.8 81763.4 67923.9 129292.0 300507 .4
N2008 160264.7| 86505.4 72804.1 137740.0 319091.8
N2009 169001.6 91709.7 76642.0 144886.0 337864.5
N2010 172914.8 97556.8 74914.7 147700.5 352765.2
inc2001 17656.4 3648.7 13925.1 16735.4 24280.4
inc2002 19039.0 3891.2 15144.8 18038.7 26064.6)
inc2003 20457.6 4182.9 16310.2 19392.4 27946.4
inc2004 21885.1 4541.2 17360.3 20750.8 29906.7|
inc2005 23579.2 4936.2 18634.7 22376.4 32302.3
inc2006 25262.7 5433.7 19733.0 24004.5 34903.9
inc2007 27079.9 6037.4 20714.2 25762.7 37761.3
inc2008 28892.9 6794.8 21398.0 27525.6 41065.5
inc2009 30568.2 7752.3 21659.7 29128.2 44418.2
inc2010 31248.5 9010.8 20613.9 29662.5 47601.7|
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