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Spatial-temporal Variation and Impact Mechanism on Housing Price of
Major Cities in China on Bayesian Local Space-time Model

HAN Xiu-lan LI Jun-ming
(School of Statistics, Shanxi University of Finance and Economics, Shanxi Taiyuan 030006, China)

Abstract: A Bayesian spatial-temporal hierarchy nonlinear model and a Bayesian local space-time
regression model are constructed. Based on it, the housing price spatial-temporal variation of 35 major
cities in China during 2002-2015 and it’s impact mechanism are studied. 3 new conclusions are achieved.
Firstly, during 2002-2015, housing price of 35 major cities has been showing a continuous trend with
a feature that higher grade emerged higher increasing tendency, and housing price polarization became
more and more notable. Secondly, the strong increasing speeds of 10 hotspot cities except Nanjing and
Shenzheng and 5 warm spot cities located near east have been receding, the weaken increasing speeds
of 7 cities except Chongqging and Chengdu and 5 warm cities located near west have been increasing.
Thirdly, among the considered impact factors on housing price, the town worker average wage is the most
significant, the influence of industrial structure is approximately the same size in the eastern, central and
western. The impact of economic development, population density, and population flow significantly
differ from each region.

Key words: Bayesian statistics, Bayesian local space-time regression, housing price, spatial-temporal
variation
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05

FE T L RS SRR SR AL AR R R, LR T A B i R A R
Pl RS T R B R, O RE MO B R BRI, B A T T S, W R
ML SR T AR RAEE T BEXRER Y, 35 10 2456, FEm R EALIER,
G s (BLTFRRR “BHN7) —EARRERREE Lk P, SRRIE— RSB WT R 8. B
Pri U E REF S P ER M, AMUEmESLF I @RTFERRE, MHEERSR
EREMR. eEEET S, AR F IR BRI B EF R R, Rl
il 2B R Y IR AE, B AR A I 2 U R IR AT S M L] Y X322 5 B Y
BRI, AR A ] i 7 YR SRR A B 7 T S f B SRR SRS %

1 XERGRt

Fh ] B (0] B — B 2 AL 2 e P R, A2 3 AT T RS, SACHR
EBEMEH SR EEATR: BN AR R R, R B 23 [ R R B X
W R,

TESE N RO, Bekiss B UER T, BABER T A DS By Lk
HISEIR, AR/ DRI TR ORI B4R 35 ot B Lk ) B (e R Ve s x4 B f0 A
T MR SRR AN e [ AR A S 25 AN E BRI B R R R AT TR, £
s ) e O R BERLS B, M T N G5 . N2 B AT 2 BRI SR X B B B
B, ELBF5E 22 B 3 AL BRI AR N LT HE 38 Ho 3 B0 40 B L 1F 1 S DR 4 [T S, RN 22
P Gy Bk B (AR, i ) R BRI T 20012011 4 35 4> FEEI T
e R 2, R ey B R R IR R R RO, ACEMRME., SR E AN
L, SREBEREWRREES, WAHS O BT 2000-2010 R F A RREE, AshE
T AR AR AR AT T A S R R K8 57, A A KRR B k3R A, W AR5
FLX A B R AR K2 57 R o 56 (R T 78 R0 SR A 22 T~ 4 ML 9 3 i e 1] 9 4
R AR BIEAL AL, AT T S mALH A X2 R, HUE RS2 K B e i 7 217 (=]
W4T, HBE % AN BRI 18] i 2 (0] M DG .

HEHFNEMERPFRTE, B¥E 7 FAR AT - BRI T 2005 48 EH 35
ANEBERTHMZER, WEE B R 2 AT T 19992010 45 EH 4 BUH 2
AL RARIE; ik ) RASMMTHRRE LR T 20022013 A H 35 N EBRTH
Yrif 22 (B A ATERE, &I E B AR B2 0 B (R 23 [ WSO . BT T K R
WL BT HREEEA, 5 EYTRES HEHRE, A L IEA RS 2S5 e,
BA, ISR, R EE A E L, LRI EE R, R tg
SHEE T RREAHTHE; AN, RIE B2 - Y SFikrmeErEmns, —
WAFTEE W 2SR, X RIT RS S H 0 S [ A A %, B, ZERFRm s 4nt, &
WG RRI AT R A AR R, HE e vl B2 20 EE, U B i aia
WA EIALEAER, BT B2 BG A /ANMEAR IR 2 S SE T, A8 SCE ORI T
T B S R S R ) 35 A FEIRT Byt =AML R AR AL ], A T DTk
ST SR, SEEL T R DU S v O VAR AR e S B g A A A Y b o R 43 38 i AL
ZIH, FRARE— FE TSGR Ar SUs R R, AR, AT LU A S %]
EB G, FEHMANEERNBANEG R, B SEurE B BRE SR AR 1T

mp
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BBk S
2 DUEr o ime 2R EY

AR SCR R DL 307 20 el 2 AR Y 2 A 46 L i it 2 2 o A 2 A AR AT DL I 0 S 22
EAAER, B @ AR AL B T 0 8 T B A 0 DU ik 2 Rk et A, 32
M T AT FHEENSZRT SRR RS BEESY, SEE T 3R K
SR RH AT

2.1 M RR IR AR E

VLt 2 2 R AR A BTRL R AE A 1 DL i 22 Rk 2R e A 1) el b JR A5, e
ULt R R BRI e 2 A AR B L, S A R B AL T, DA A i AL AR
HRESE L AE ML, BVOIEEE, W LIS hiws 4 s fd i 2 A ad fe . A o DLk 23 R R R
W ZERI B A SO EFEMIE ST Y A/ TIRAIA 4, 40, ERRAEAIH R 2 i
RE—BHL T, ASOREBGR ., TR M BR, E A DLl 2 R B E A S 2 B s iy
RRAER W, ASCEYCR AR Y ORI AMIE A, JHH T R B E B 5
rit =2 FAL R REA T AT B

XTI SRR S, SRR E T SR B, BT LA R 2SR
E Y BRI A B8 bR ORI 2 R IR AE A, BUEE R BRI T BR -

@Z{K{U\é’)@@ﬁ Y ~ MVN(MMU%)? (1)
BRIBRAAT: i ~ MV N (Nir, 02), (2)
M2 FR R I = o+ Si 4+ (bot +vi) + bygt + 0.5bost” + 24, (3)

A TR Mt R AT AED, Yo B BN, e BRBMBIEE, oF N B ORMEEA T
22, SBLGHRIREAS R Z A E — IR AT 2257, Mo BT o) 43 3R G BT E 0 B S O
72, JEE AR A 2R, o AR IAME A3 T 5 00 At B i i, Ss AUSRET
TN I S FA R R RE S EER, bot + v TR FH N ERFF AN B SRR
fbfas, ML MBEYIEY. v Z5%, FTLAZIE R0 AR, b1t +0.5by,7
BT FEEA NI AT N A R, by KL I RS BE, (bo +b1:) > 0 (< 0) YhBH @
W i R AR AL R SAE I (FEAIC), bos BB A R iR A AL BE R 2B 4, & (bo+b1s) > 0
H i > 0 (< 0) UL @ 357 0By 38 pns BB  (/1N), 3 (bo+b15) < 0 H by >0 (< 0) 3t
B o T 0 I/ N BRI (U1N), i FRARTIFFRIA P A Bl 23 0 A o0 R ) S i A

R A R BB S S B EEE Si. bot + ve by F by, HIT SRR ATTE R
KAl T Besag-York-Mollié (BYM) #EA] 131, BYM HERUE 18 45 (4 H 819 Je 56 70 A A1 A8 A
A, [ R T B R 2 ) L SR SE S M REALAY, A E EESE R A R — s -
IRBFREENL AR, B B 25 o) A ) B S A VAR M B R IR AR, HEEIE
mr:

Sk = ¢ + Vi, (4)

¢k|02 ~ N(0702)7 (5)

- W 2 v (L i 6
¢*(¢177¢’ﬂ)| ? T¢N <nW Z ¢J7W)7 ( )
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A Sy BRI AR b AR E AR E SRR, R o AURE AR
WP AELEBENLL, o = (b1, -, n) BHFMF A EIEER SR, W ARG 20 E 5 B Ry
SREHE, 7)) 1R EEERSA o WERRE, nw, HIEEES W _E R A AT BT
B, — Bl R WO E, W AR R — I B R R AT
B, HMBN Wiy = 1, AR Wiy = 0, XTI A1 b il 0 M 22 R — B s B i
—HERASIA SRR, i DU e i SRR AT AR, oA it 2 RO i S AR 4 R K A

_n _ 1 L4 N2
n 1 —(y — p)? Ty =g ij(‘bl b5)
P, ¢, 72,02V ||< ex ( ))x ex ( ¥ )
—n—2 n
T, 1
Y ( 2) . 2 2
X exp | — E ) X prior(T;,0%).
\/% p 20_2 pa % Yy ( P )

(7)

BB REALAS B 250 ~ N(02), HRHE Gelman (2006)M SHF 58, BRI BT A REHL S
F#E (N oy, 0.) BIFER AT RSB B R T RG I IEAE e A N (o) Bl S 4047 .

AT 2B TE UL e 2 B B AL M B SRR SRR A A S o R AR B, A
SR T AR LGS R 7 24 4> B EL (variance partitioning coefficient, VPC)!5! 4444
AT ER -

var(S; + bot + v4)
var(s; + bot + vi) + var(by;t + 0.5b9;t2 + £41)

J7 24 AR W T B AP AL T RS B SR 2 SOV EA S A R i AR Y, V PO
RO, DU A e 28 SO %o o 2t R 4 e PR e

2.2 NHE 5 EFEE

A3 SR A A 23 (6] 4 S 2 AV JE A, M T DL oM o g 2 (o] R R, AR 4
fppe T <SP R B, — MR m IR — 2 R A A, AR EA AR
DS A A R R O AR AT KRR AR, R 2 B4 B8 R E T HE R BB R X P e
PPRAS, H SRR R RAEE, B4 B IR RE B S R M 56 2R 1 25 6]
SRR, T A SCR A DL et e 7 e 2 (] DR SR, T LKA [ 22 ) S 225 L R\ B A5
R, AR AR AN ] 0 22 () 380, At ol O A 2 () S P g s i R B, T LA BT e 2k
M wEEALE], A5 BT S SRR SR, DL s R R AR R AR R T T At
PR, 0o U IR R T AT S A R MBI SE R, P
BB T i S R WP AF 7, —RA AL T DL i S R, W T A SO RN AT S
PR SR RRUEARFPTRE SRR, 0T A F KIS i A i Ll 4 5,
A et DT 37 4 St 2 ] U AL A X B R e AR K, FTRAZE UL, B i s A A K i
YrigSEmatLag] . DUk o deint 22 B BERY 'y e JE A F

BERMREEIER: Vi ~ MV N (ui, 0%, (9)

VPC =

x 100%. (8)

BRERMT: pir ~ MV N (N, 07), (10)
I 2 AR I B o=+ Sit B, (0 XY+ B (0 X A B X Few. (11)

_tj—it‘:fj, Yien pass At 032/\ U,%\ a, S gi %Xi@[ﬁliﬂéﬁl Uf?ﬁﬁ%%b”(ﬁ@, ﬁ:‘:ﬁlﬁ‘ﬁé/ﬁ‘
S Wl B R MR A BYM BRER, DISER AR A S B2 AT, s
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IO XL XL X REA R kM ETER, B0 Bors s Bhro)
R b A TR R R, o () AR DRTTITR MBS, ASOR 35 4
S T T B G4 B AT IR B IR = AN KR, W r(0) € {1,2,3), M THWET R
AR SR MR R A T B A A, B

By, Bariys -+ By ~ Flat(). (12)

T AE DL o S 22 (A AR R R g S8 S B85 I8 T 23 [AIARITAE G R M Al 2 18] Hif J5 A%
B, PRI, A SCREE iy DL S et 2 AR R (] st 28 18 T 25 (A1 3OS AN R 2 3 BRI,
T SR B S S0 i 2 ] 5 AU I 5 A i R 3R X B e A B S AL

2.3 MHEr BB 2= SRR d 1508

DUt S Gt BB B B S AR 3R oL, (SR T DR B E R A iR R 2R
R, T REBLREE - 2RI (Markov chain Monte Carlo, MCMC) J7 % B2 tH AR SF By ol T
XA, A3 DU e i el 5058k WinBUGS 34 4nfe L3,

UL -3 T 00 T SR it BT MCMC 35145 SRR sl se iy, mS th MCMC
J7 iR R R BB AL, ISR AR O, AR SCR A% MCMC 88, B8RS
¥R 30 TR, HA 20 JTR MG, 10 JTR kA B AR B WSl L Gelman-Rubin
geits 3 M PRAE, HAEAREEE T 1, MR, 25304 RN Gelman-Rubin £
BEARLE 0.999 B 1.01 Z ], JEEAAfL AL R4,

&1 2002-2015 fErPE 35 LB RSO ERE GU/FI7K)

Gy | RARME | 25% AL | PO | M | 7% AOHE | BORME | B3 | R | BERARM
2002 | 1202 1712 2049 2267 2504 5267 4065 907 0.40
2003 | 1250 1857 2105 2398 2574 5757 4507 1004 0.42
2004 | 1360 1942 2285 2584 2841 6162 4802 1106 0.43
2005 | 1430 2155 2598 3003 3480 6603 5173 1362 0.45
2006 | 1802 2269 2852 3416 3929 8205 6403 1644 0.48
2007 | 1939 2590 3075 4074 4658 11958 | 10019 2357 0.58
2008 | 2079 2657 3207 4077 4529 10817 | 8738 2221 0.54
2009 | 2156 2943 3638 4816 5586 12429 | 10273 2713 0.56
2010 | 2327 3378 4332 5771 6550 15877 | 13550 3471 0.60
2011 | 2359 3628 4560 5763 6645 16732 | 14373 3178 0.55
2012 | 2864 3883 4662 5818 6737 14697 | 11833 2962 0.51
2013 | 2805 4065 4708 6152 6929 17683 | 14878 3427 0.56
2014 | 2752 4021 4510 6193 6939 17772 | 15020 3518 0.57
2015 | 2797 4244 5050 6757 7533 24349 | 21552 4527 0.67

BRI MEERIEE RS R (http://www.stats.gov.cn/) BHEHHAGHE .

3 AR
3.1 HEHASTHLE

AL 2002-2015 AR E 35 A FES T B PR R , 2002-2015 SRR T R
TP TR, Wl e RS REER A T EE RS R RS, 2002-2014 4F#g 35 > B
WHAFEEAY] DGP, F= U ERE, AN EESFRER R AN AR ChEME M5
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BN, U EBTE BRI EFEAE 2002 47, oA, S SRR PR R A i B A 1
CPL BRI & A¥ GDP R GDP VR EHRE KA R #8170 CPLRIEE ¥ &
PEREEORE 2002-2014 FERIE TR0 CPESITHEEY, 2015 FHIRE A &4 H 2015 FE
Rt &R RYITHA K.

3.2 kLIt

TET 14 F2[6], 35 ANE B ATH N PFEEE R T HOLE, BEMHAREIMFE, KK
fH. 25% SOifE . FHOLE. THHE. 5% MAHEMRACESHERH RSB (® 1), &
EEBNE, W, T ZENE T RBMARER I, 25 2002 4245 4065, 907 il 0.40 3
HNE] 2015 A 21552, 4527 F1 0.67, XFREIAEDIFRIAN 35 PEBR A H 0 FEAEE R,
WML B RS i B, DL R PR g e g, B C S Y R DU et e 2
YRR — B ik, RO 35 N EEM Y MBI PR ME IS, FIRNEAB R H
AR 2 F A R AR LA AE

3.3 BB

BRI A SR S A bo + vy REIMEE, BARZEEMXTE exp(S:) BIR/NERE
BT DA F AT 35 A3 SAACT R A ER /S, KT 1 AT T BARKT,
NT TR T BRACTS bo + vy IKBRT 35 M HHT SR a2t 3 AR 2tk
.

H T DL et 2 R OB ARG T 35 S IR T TE 2002-2015 4E R B AR LR AE
EHH BERIEEE (B 1), 320 RBA B Y 2010 4R 5EYT4E, 18 2002-2010 4
Wi, WImEHER RS SR IR ZRRERIER, 2010 ERUS, 1E 2010-2015 4R
[, M BT

0.4

2002 2004 2006 2008 2010 2012 2014 2016
=
B 1 2002-2015 4EAE 35 A BT R AT  ARAR e i DU A 4 T
(B IR Kk 2.5%-97.5% HER[X.[H])

RS R VPC 28 86.6%, BHITE 2002-2015 £, & 35 A EBHMATHE M E
TE R T AE N RS RE 1 M 2 () SR T AR (e 4, BB A 28 R X A I 25 0o R e AR S
IEE] 86.6%. MRIEEAEFTBH exp(S;) > 1 BERMH p(exp(S;) > Vi) KNTTLIE
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35 NEBEIRT NI BAURS S =3, S IARMERK IR Richardson %5 17 31K 1y 23 JA7HE -
# p(exp(S;) > 1|Vie) > 0.7 BTN, # 0.7 > p(exp(S;) > 1|Vy) > 0.2 J& T AT,
# p(exp(S;) > 1|Yie) < 0.2 MG T AR, AR S, Hok. & EURE S s Hi
K550 T ALY TRR T B BARK T, B3R 2 A4 RR, ROSUE 12 4 Je.
REE. YEMH. Ko, B, B BN T EZIT. FS. TR, HAP RN E 0 &
s L AT T S8 B A EATIE R, I\t 144 ARE. K
LR BRE. AIE BN, BB, BrE. M. BRI, kY. BT BORES, 14 MR
ST FEEAL T R, P AER X, 2% KK PR THSEESEE, HPaT
FE AT AR T RSO B A O, BN, BB, . SRR TS 6 MR RN
KT-FE AR RS, PRI, O, AR, SR, PEE. 22N, TP, IS EARFE AN TE
W R T B ST, v E R T RO &R, HErdhE 35 4
FERATFMAES [@LEF&T%EWE%E’J@ B SEEEH, NRTSHHEITER, Bl
TEABEHHNHBRE — KT, %4 %%ﬁ%ﬂ%% w3k, PSR I
2 )2 R AR R ML AR (H AT w%%ﬁ%@%% ﬁﬁﬁljfw%@uéﬂi%mamf
AR, A REN S [ﬂ%ﬁﬁﬂ%@%u&—mﬂ_mﬁﬂ@%%% HH ALz
THEART, AT BORH e M s R B B AR B S

3.4 W=EZEHMMET

2 SO FER DL 7R 23 2 Uk AR 2R MR A R A AL B I 0.5b0,02, X JF 1t R
SXATHRIH ¢ (ST, T8 D05t b, EIBH (bo ARE T RILE
(9 NSRS, BT BEAES, —IR BRI B R R T KRB R, 4
S R 23 AL BB (bo + bys I boy EIRINEE, BIHBERE B0 B — B - B,
B B BRI B AL R — DR, S DL 2 SRR A e R R A AT A
SUH RS AL R B, (A B AR S B R AR AL, T L IR 4 B AT B 2 A A AR,

3.4.1 EE—HELER

GG B R RAUR TSRS, JEat. R, K. B, MR BTN, T E
M1 F & TTHAEINE 1L AR R HBA =K T SRR mE s (3 2), X
H— AR - R BRI 5 T BRI S £ 9 M, RAE
PAUSER 2 A oA BA TR D 5, At 7 % T 0 JR s I 55 1 B A
B T 14 MRS, B RFOKTAAMEEREIE. BN, MEMTEE 4 4
it BA R g s, RGBT B A ZE, K, KEF. RRE. BB,
K RV BT, BRI 10 ASRHARA RIS AR, M ESHES R E =I8iE
fRRE T 2002-2015 4E[E HE 35 AN B M H NP LIS, LB . mEREM, 18
ES G, BT G s RS R R I S, SRR iy B S g 4

3.4.2 BBMZHEER

o1 T 35 A EBEMR T H I BA R ERE IS, FHIY by > 0 (< 0) i, ZALINERE A IE
(), @ SR a3 I BERA R (V) B3, R 2 M EERATH, 78 12 il
s REE B LRI WO T BT &I O AT G SR e S e A

B, AERE ORI TR T 280 s o0 1T B T IS BE AR A B A 4, ERH = s g I BE B A% T B,
{HAEA RS S 14 MEAITF, S BN, HE. SFFeefiga 5 Ml B A=
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HEE, (HIE IS — AN, RRAFE. K, KF. B/RE, M, R, Kb, M
TR 9 ADSAT R B IE AN T SR R, H RS 759 M s,
BRRAFEIERE, HRAR/DES, HArPAEE. B, 5. 9%, M, 7. 8
NIFTSEARFEE 8 NI RIS EL by BOK, JR TG s BEAS BA R R S 35

&2 PHE 35 AR B A R R AL B S S T R

, R A e
WU TR R DT L R R B bo + by SRR B b SRR T EMGT
j].’,,'?—': 1.15 (0.89,1.72) 0.83 0.1996 (0.1905,0.2093)* -0.0027 (—0.0045,—0.0012)
PNE:Y 1.10 (0.82,1.42) 0.72 0.1968 (0.1765,0.2092)* -0.0053 (—0.0075,—0.0025)

E%B{ 0.90 (0.64,1.14) 0.21 0.1448 (0.1100,0.1635) 0.0043 (0.0009,0.0095)
KR 0.92 (0.68,1.19) 0.25 0.1392 (0.1188,0.1651) 0.0020 (—0.0014,0.0042)

U%Zﬁlif‘%ff’% 0.87 (0.62,1.12) 0.16 0.1400 (0.1157,0.1756) 0.0031 (—0.0013,0.0062)
Wk 1.09 (0.80,1.55) 0.71 0.1227 (0.0934,0.1615) 0.0001 (—0.0049,0.0042)
j(j\% 1.11 (0.85,1.54) 0.77 0.1703 (0.1554,0.1870)* -0.0032 (—0.0060,—0.0016)
K% 0.97 (0.71,1.30) 0.43 0.1324 (0.1070,0.1525) 0.0024 (—0.0010,0.0051)
ﬂ%’/’f\"‘ﬁ 0.95 (0.65,1.34) 0.38 0.1190 (0.0865,0.1468) 0.0027 (—0.0011,0.0069)
¥ | 1.27 (0.94,1.90) 0.93 0.2109 (0.1949,0.2182)* | -0.0053 (-0.0063-0.0034)
Eﬁ,‘?’: 1.10 (0.86,1.51) 0.78 0.1666 (0.1465,0.1940)* 0.0003 (—0.0036,0.0024)
FiimL| 1.15 (0.90,1.59) 0.87 0.2080 (0.1941,0.2218)* -0.0049 (—0.0068,—0.0029)
'-TL’{K 1.11 (0.82,1.55) 0.75 0.2546 (0.2389,0.2758)* -0.0110 (—0.0141,—0.0087)
AHE | 0.98 (0.73,1.24) 0.42 0.1596 (0.1369,0.1821)* | -0.0001 (-0.0029,0.0027)
%EJH 1.04 (0.77,1.41) 0.62 0.2150 (0.2016,0.2255)* -0.0034 (—0.0047,—0.0016)
}Erj 1.23 (0.92,1.78) 0.91 0.1904 (0.1684,0.2170)* -0.0003 (—0.0026,0.0020)
Eﬁ% 1.02 (0.77,1.29) 0.55 0.1613 (0.1329,0.1793)* -0.0008 (—0.0035,0.0028)
ﬁ‘fﬁﬁ 1.00 (0.76,1.28) 0.50 0.1752 (0.1418,0.1905)* -0.0028 (—0.0044,0.0016)
%1% 1.08 (0.82,1.45) 0.72 0.1803 (0.1649,0.2015)* -0.0031 (—0.0059,—0.0012)
%Kﬂ‘] 0.93 (0.69,1.17) 0.26 0.1330 (0.1068,0.1541) 0.0027 (0.0000,0.0067)
R | 0.95 (0.73,1.21) 0.34 0.1409 (0.1143,0.1661) | 0.0019 (-0.0011,0.0047)
K 0.93 (0.67,1.18) 0.26 0.1399 (0.1177,0.1702) 0.0018 (—0.0025,0.0051)
Il 1.21 (0.93,1.74) 0.91 01711 (0.1547,0.1850)* -0.0018 (—0.0033,0.0002)
Bﬁ:ﬂ][ 1.53 (0.98,2.54) 0.97 0.1622 (0.1554,0.1687)* 0.0026 (0.0018,0.0044)
EQ"-TL’ 0.98 (0.74,1.28) 0.43 0.1330 (0.1082,0.1473) 0.0009 (—0.0012,0.0044)
W | 1.08 (0.78,1.54) 0.70 0.1664 (0.1343,0.1919)* | -0.0008 (-0.0040,0.0033)
ﬁBE 0.84 (0.58,1.09) 0.11 0.1570 (0.1281,0.1779)* 0.0010 (—0.0018,0.0049)
}ﬁ%ﬁ 0.89 (0.68,1.15) 0.17 0.1539 (0.1400,0.1723)* -0.0012 (—0.0037,0.0007)
ﬁ‘ﬁﬂ 0.86 (0.61,1.11) 0.14 0.1412 (0.1233,0.1637) 0.0006 (—0.0023,0.0029)
=8i);] 0.90 (0.66,1.19) 0.23 0.1094 (0.0938,0.1271) 0.0043 (0.0017,0.0064)
@% 0.91 (0.69,1.14) 0.19 0.1342 (0.0989,0.1596) 0.0023 (—0.0014,0.0060)
240 0.85 (0.61,1.11) 0.12 0.1375 (0.1157,0.1577) 0.0016 (—0.0010,0.0040)
@"TL’ 0.83 (0.59,1.07) 0.08 0.1120 (0.0928,0.1374) 0.0033 (—0.0001,0.0061)
%ﬁ}[[ 0.86 (0.64,1.10) 0.12 0.1091 (0.0762,0.1318) 0.0020 (—0.0011,0.0055)

BEAF| 0.85 (0.57,1.20) 0.17 0.1055 (0.0706,0.1276) | 0.0065 (0.0035,0.0107)

s FP oA ERPEGETHEES S PRBFARE TR P EE XKE, THrgities 12
BAERRMEYARR, 5 e B MG SR AR 2R L ry /N T 2.5% BRI
T 97.5 MARRLFE: F 4 FITHES * EEEHTH B BB BB bo + b ERFEMN
HHER T BB ESRL bo S5l EATHE.
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LRETTE, BREEFATINZAL, oAt 10 DRGSR R IR B AE R, HE ok PE 2 7% ¥
REAR, SEALVEES ELG T E RN 9 MBI H BTHIE I B RAREAR, HEBHHER, %
AR B A ERE R 5 MR AT IEE B OB, HEFREIL, TR
RIS, BARE AT RS R BEAE A T EAOK T, (HRA BRI NG 2, BN AR
PR, BARHEEAH R A ERIEEE, HEAE SfFEER, MiEE A ME.

3.5 35 NEBRETH BN R IHLEIS

RIFLGHBIT AR AT AR, 1% BRI BRI A5, A3CER T A GDP,
NHERE, P T, e B R =7 W 5 AR RO 7, B A SCH gy
U377 st 2% B A BERUREA T 20 A . ARYE 35 A EBI AT AT ALY BRI, R AT,
RN = AN RBUR IR, MG LT AR KR e e R . T ERe i A d
WRERIEE 2014 45, NI SRR AR AR 2002-2014 4F 35 A EBATHI T K 5 2K
GRS S Z S Ny (6

TEFTS IR R 2 o, BV TR AP IR B R R, JUHAE Al K5
RSN, W RKEE 0.9521 (3R 3); HAR 4 RERWREWREERFRELEER, K
IR AH] GDP, F=LHE, Fi2 BRMADERE, PRI E =L HE, &2k
B, ANHEEMALY] GDP; WERGICHE =/ LW E, NDEE, Ay GDP Mifiz Bk, A
¥] GDP M FIr eI AT R IR, FERZ, PElEs. AN DB E I R, R
A Y. BV TR i e s m o i iR, AR, VIR . B8 SRR I AR
R, HERAPE RO Y, =l B R R = A KA AR

&3 AT IR ZE AN ERARFE 35 A EZIRW R S a2 R AR AR

ML ML AR B R B THE
AY¥y GDP AT B T T8 Kz B F=pl e E
. 0.3615 0.0468 0.8751 0.1966 0.2245
A (0.2971, 0.4229) | (0.0081, 0.1050) | (0.6913, 1.069) | (0.1544, 0.2395) | (0.0112, 0.4026)
. 0.0280 0.0724 0.9521 0.0835 0.2909
Fs (0.0016, 0.2391) | (0.0102, 0.2086) | (0.4867, 1.3820) | (0.0057, 0.3181) | (0.0788, 0.5281)
. 0.1583 0.1784 0.5230 0.0393 0.2376
P (0.0781, 0.3589) | (0.0916, 0.3576) | (0.1885, 0.8616) | (0.0012, 0.1182) | (0.0505, 0.4187)

. RS AR R AR EES SRR EE TR 2 PR SOHE, R
BRI IRAERE 2R R/ T 2.5% BERMKT 97.5 BERA AR,

ASSCHHREY 5 Hept B AR A R WALRI FEATR . R v = A~ K R B
REWEE, EXFEmEEF, A¥ GDP, BTV TR &2 BB 7 AR K 5 R
R, NH B =/l LB W IR XA D RERE . X T L5 AR ARFH T, BRIR
T TSN, A¥ GDP Rz SR e e =4 K e =%, A L& RS =
Pl B A R TE = Kb e, w BT e T I SR AT P A 1 AR R RO G A A B
CIREIRRRE, T TP AR R R HRRI IR s L R 2%, X b
e, TEREMR, HARALETE, REMBRREN HERD, WA RRSTAL
FET, W, TR ASEA DS, —E R IAR TR LG TR e — 22
EREWHINE, BREZHRARF G, HI, SRR, EHFRRMEHE
PR ARG AL A T iR P A X 7 S R R B PRI, R T s TR G
B B AR A, IR T HAME R, X, @i RKT-ES, S FEAMTATEH,
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SIRFS AN DB, R EEMEA MK EREETRR, FtA KU TR H
M B A 2, AR B B AR R AR T B A P R R U T A R R A RN R W TR R
BEPESRTE, BARAERR RGN ZEERE AERRERR, HEAN K g RER
R, LR WAL, BRIV TR =k B2 4, A% ERAY GDP
TR G R R, XAE— @R B AR T T B 7 i il b T R R R TR B B
I A O R R R AL

R TREWA FHOFRLHE I CFTFRRRE 7, RIRSRAE LR R R LT
Mifs, HRAZREIRENRRATEE, IEAGHFT © W4 Kz w550 T KK
25, (HAIR AN X (6] Y 2 T AR S, 700 0] A ARt ey 9 DL B Jef e 2 [ A3 7Y
R EER, B R T AR =A KB R 2= [ 2570, RIS R T AR P =A X0 8
2[R e, AT AR 2 F AR o P8 = AN DU [R] 9 B A S ma L 41

4 EERFIBUREIN

A B R AL YR T E A R DL i 2 R R AT RE T, BEIAR S
WA T 35 NEEBME 2SS, R i e R, Aok, &3
R DU o st 2 [ A BE , 7EB IR S MR myRARL B A T 35 AN A
TEAS P =R K 5 JSEma N R4 B AR B BEE R . R ISR -
ARV B bk PR AR T e R P B T, 35 AN ST B C AR A TR B B AR
MR, A 3CERRE 5 2 A KA I BRA g, LRge SRAR RS
BB, IR b, &GRS — R EMAGMIEAR L : F—, 18 2002-2015 4§
[6], 35 A~ EEE T B9 S LR BU R ERIE 0, AR(E S I INRHFIE, f15 35 BB
PPty PR BRI, B2, Jat, RS 12 PRETF, BRI, H#BEA
AT SRR S, 14 MRS R RREEN G, WM. MENTHEERA
SRIG MBS, HAR 10 AT EABIE @S, 9 % S BRI M A B TR I
gb, Hflh 7 AR R AR IES B, BREERAEDISS, HoAb 10 ARSI B
BB GE, SRRV 9 MRS INE R R AR S, SR AR 5 MR
AU B3 I SO 2085, BREEDORIARER S, Fofl 7 v sl iy ey 38 s 30 A B BRIy
MR, B, TERE BRI E RS, B TN G s B2, TEAER, il e
I SE R B2 0.8751, 0.9521 Fi1 0.5230, S=7 LR WA = A KHEAM Y, 5
S, A¥ GDP. AR 8 BB G B 52 0 08 R AE = A KRB AR A,
FEE N EmAR TR EFERANR — BRI IR, F=rLHE, A¥y GDP iz
B, REEE R E R EREREERR, R IR RrE LS, bR
L THRALSN, MiTREREER — A3 GDP WA FE BB EEWEF.

MRIEASSCHF TSGR, S ULAE ] 8 -t = VTSR Iy, B RS i Sl i o A 22 [ A
FBL Y K R R, DA PURTE 8 24 BRI AR5 Sl iy 5 KI5 i ALty ik . %
R B P RSN E IR Y 4 T R S B, 8 A S VR BORA ] A
B e PRI, B R P KR R NG B B 5 T, YIS PR
MK IEAEIG SR Py Ly, & B R A kR A, RS T B 7 i
Bk,
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