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TEE AT A . Qin et al. (2018) M7 I8 Y A1 B SR, 98 Y G R B i FE AR A ALY i
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FEAR , kI HAR R AE AL B, N RIBRITCAR R B, T — A B e Bt &, i T84
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RIS AR AR ¢ + LSRG, 00,0, , TR 3E A S CIFT /)1 2

H, TR X TR A B G R R AR, R IRTEC (6) A e R sh BB 0, 18 h
Uy AEBI A REGEN @), o UL AGEERL(4) e, TPy CIFT:

fo=f = 2 Braelsiye (7)

2. 451 CIFI ]

— SO BRI GRS i, PTRE B Am, , X FHEZm M sh B R 7%, & ¢
TCE MR o P, AU CIFT §922 9308 38 A FE MR (4) v i 4 30] CIFT A5
AP BB E B . B Am, /528 BAr et @t am i) CIFL, &5, 5 pIXi(6) ,
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Kb p AR A TG AR , 43 I ick 1) 5 7 A 610 67 o S 0 109 R L0 (L)
LFRHIRS T o A2 A TGRS bR AR A B 4 s #8 AN S  W 259245 45 . &A%
Fp™(p" <pg) NHTHEREN CIFT B2 5 5GBS bR, R € 0T 815 21 56 1
CIFT, HL{A 3 .

fo= A = p%z 0(L)i, (9)

K CIFT Fje 399 CIFT 4438 J7 vk i R ML R S)e o (B9 T T 9 02, 10 CIFT A 1
CIFT e ool 5 A R AR 4 S I s e A PIAL AN ] o He—, 50(6) R 7ERE LR AR
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MBS S ) ¢ 12 ¢ — g PP e, mifEsK(8) R MIRIZSRIRI ¢ - 1t - g ]
ik, e RO TR CIFL 9 AR (m, - kyx, - k,R) 7ERTS(4) HE L A AR
Am, U —HHEPR . F T, BARAE Y] CIFT A CIFT R e #8518 T 4R 3h 245
e, (B e —H S BRBORA RN . E20(6) F I CIFI g, R E T4
A bR B RO E—— A Sh AR TER (8) PRSI CIFT # R, 0,(L) s T4
J RT3 B S AT 20, TR 25 U AR 19 s A AR LR MERHIE S5 A 2 A B3] CIFI
H

IR CIFT (A LA ML O BRI (H X AR AR E TR (3) (it i A, ]I
TERERY (4) et B35, BA AR SO0 B A 8 T 1 1 S Ot A Ag o . CIFT 5588 T A
SR IR BT Pk 35 1 A R Al REVE BN o 5380, i TAESR AR 00
21 Rl S R SR S A0 R L 8 25 R PR U A A L 9 O — S U1, P A 3 114 CIFT
ANHEME—F) o PRI, S5 e A Y CIFT AR (4) SR AT s — 2B 1k , AT 4
TE— TR B A MRS A AR P i i S T AL i ) M

H TR (3) FIRERY (4) #RJE— I XA Z B sl 2550, ASSCR T i — R AR 1 3 245
LA, B R (3) AT (4) Y Sh s T X

0 (CIFT A 3& DL R AR A oy B AR 3% %

T i, 7E b MR b A RS R T 3 AT 4 s R Ak
BEo AT 3e0r MR 4 B B, O 7% 18 21 A8 45 [ 4k X AR A i 1) 225K (Terry and Kelley,
2012) A SO BERCE o oy, v, BV GDP 2 ph 25 BE R AR 9 88 Tl 7™ {285/ 4
JEAGSE R A BEFS, R, — A RAEE M AR BORBEA O 1993 45 9 H 2 2015 4
6 1.

£ CIFT SERpAly i i, W14 I (1) 48 15 a7 1y S et b VIR Al it o AR )11 2 A
I 2 HARAEL G R, 58 CIFL AERETY (4) FP A2 35 1, I PPHIAE CIFL Ay
M I A e BRI SZ R P AMOC B RS . BERLE R A 2 2P AR v A CIFT AR i) 2
SO AN PEAIRE TR 1) ] 5 L A8 o I ML MRS AE A B A Y 1) S ik U 2k 301 1994 4F 6
H 22005 4 6 A, K5 M Jm AR S i), CIFT (9 SOBT 00 12 S H 2o M B i
WMAEE 1993 429 H 52007 4£ 6 H 53X AN BOHEA & T8 = bRyt fa il sl g i AR X
AN MWENERATIR LS ZIIZR A I T 20 fH2g 90 AR ar B R 28
ZyFTLIR 2 2005 45 7 H 45 RS TTHA SN LAY P [ RO TR . [ 2005 4£7 A

1 A4 Qin et al(2018) F IR —4UIRIZHE AR A A1 22 T W I AR AL 35 1) <5 Rl XU RS, 98 s (V) RS R 25 3L, e 4 %
i 5 4 il T 3 1) ) T S BB 2 G T R 3R e i T 3 ) ) BRI M A 2

2 EARSCBE R R P 2R T 2 FUIZRER IR G AR 43, S2ER S5 RIF A KRR ES, FLF R4S R
iIE T %4518 (van Huellen et al. , 2020)
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THiR SEATIF S AR B R 2 2007 4 i), NRERATAE G il 07 A 520 T — ZR F1 Ik
ST, N2 BRI SMNGT T T S AR 5 3 1B AT (8] [R] ML SRR 6 (Shibor) | il
PRI AR AT R . TEMCTE ST, R REAE 5T T SRR v 8 BUAH XS A5 5E 1 455 T AL

1994M6 2005M6 2006M6 2007M6
Pk | CIFI 2005 ‘ \

CIFT 2006
B

L CIFT 2005 CIFI12006/ % J5 124~ H | — Hit %/ CIFT 2006

R CIFI 2007
HH

CIFI 2005 CIF12006935% J 124~ A | CIFI2007 35 Jii 124 H — it/ CIFT 2007
E1 CIFI BBt ETT %

TR CIFT (S FIE , A SCREMEZE PEAE D CIFT BB IS ) SE Bk A5 1o fiamit % 255K,
CIFT (¥ BB I L PRAp 17 52 CIFT f) PP 8 ANAE  (S0Hs BB st By CIFT $f 4321 by st CIFL Jy 571
Eo BGR, ARSI A P AR BT — UK CIFL, &l 1 s, Y 1994 4F 6 H 2 2005 4 6 H
A ZRA K13 51 CIFI2005 , 7655 —UCHUBTING, 1 1994 4F 6 7 2 2006 4F 6 H i ifii At
i3 CIFI2006, 8 CIFI2006 (455 12 A H 1975 #4E3] CIFI2005 L, 45 21w 1)
CIFI2006 J51), IRz i 54 R B i) CIFT 8 4t

AR LAFE B T e SR AL A B TE 45 2R, AR SCRARZZ B IE T B AT &y 29500 1,
TERIE R CIFL I, kb, ARG BUERIE TR (3) o EJE, d TRV G Rl R bR 2 6]
HAT B 2E MR N, T 250 b, RUBUEMObR e R HE . ARIEAETY (3) ke, AOASTHE, K5 AL
HEDIRBEAE - 0. 05 2 - 0. 01 [u], B @ AL HERIARUE S e, FERLTY (4) PR MENE . PRAERL
HESEIEE I hy, =~ 0.02 o J3 40, S T M LLAE B BF 58 25 3 L CRL I SR R s A 1
2016) , ASCA 2 T HAR R E M AR AR TR

B BRI GAn AR AR AR

2 RN THRAN(3) AT (4) MBS fee Ay T s B AR A 2R BB 45 R B R R I 25
R T — BB AR S AR AR B, SR i MX R 2l it 294
FOASETEY , UnHs A 3 20 AR i SR AR TR I D MXO KA 35 70 25 R AL B CIFT 19 frj AR 2R 3
o MXT, FERERIAEI SEIE s B b e B, 56 T 2 AR g R 1 ECM BTN 45 22 b H B
SR AR JX %2 T GDP (Y S a2 2= B 17 4], O RAT B35 i B e
fil, AR SCEE 2R Aym, AR R, 7236 2 FRAYER 21, & CIFL BBl MXT B IE iR
T MX0 22— CIFT (i B AL i, R A i R AT S S ) o 55 B MXO A
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Fe, 3% CIFI AR MXT AR Aym,_, BRECE/N, HAL & KM CIFLAY EC i e,”, 1 28 804 X
{HAA BT R, X e R CIFLR AR Asm,_, (HAERETY (3) st I i A8 /. 1
SR CIFT [ RERY (4) X580 (3 ) fift 8 7 1y W08 W B2 25/ AHL 5 SR 6 R %6 R, Ay
TSR £ (1 R AZ YRR R U CREX A 20 A B8 O MX_US) KB, B R 56 [ R 5
ARG B, (EAR TR B0 A R 7 SR T I MEARE R o 53 A e X 0 G R AR Y s A
KL, MX_US 1£ 2007 4F 6 H By PO HT b, AL ik ARD, AR5 (LR A3) R
HAW AN o 3K A B — [ 51 M) 302 A A2 LA [ B 5 170 7 SR A BIL 2 AR 2800
o

N TR RIEE AR R AR TR A TR b, SRR B 54t 1 CIFL s 7 vp (4 70 20 2 v
TCHE RIS L B, i a8 o 2 753 {68 FH G B RS D5 i e b s < M) CIFT A 8 CIFL
BT SEUE M7 56, PRULRR 5% o 7E55 — D SEUE0 AT 75 58 (AL MXT) A, AT TR I
1 CIFT FRZI) CIFT YN JZ B BlE AR 2200 GG SR B/ DL 3 . s b X
SESELIF AR 5 TR S AR Z AR bR A, —J7 i, AL S Bl 5 8 A, Bl T R)Z
FEBR AR TCARAR SN AT 1 Ry 51 2 18] i e A R RE ARG o o5 — O il 45 DALY
PIH R 81 22 6] 14 2 5 SE O, ) DASE ™ 7 3 S e Rl i 7 ) 24 A 0 T B9 15 Lo 5 A
SEUESMT T 5 (GE 0 MX2) i F R ] CIFL AR = 46 Bl o 220 R ISR SRR 1)
AN BRI, 28] CIFT R 2 B RS PR IR AT AR RO S Rl b o 258 = SE U A
Jra (e MX3) i, TR CIFL B2 S Rl v 2 R IR 2 S Rids bs , i
) CIFL iR 28 RRF SRR B/ N IIE . Fa , (R YA SEUE Mo & (e
MX4) b FH TR CIFL A ] CIFT ()= B Bls Ar 2 0 IR A9 IR 2 G il b o BR
T MX0 &R 2ZA, 32 2 o s 1 CIFT AR (MXL) (25 2R, HoR = AN SR M 7 6 3t
TN ABEE LM 2 AL,

®2 REFELR

FLHERE (MXO0) Asm,_ Ay, A, AR, e, 5
EX 0.58 0.08 0.11 0.01 -0.06
FrifEiR 0. 06 0.02 0.02 0.00 0.02
WS R b 0.79
EX 0.43 0.1 0. 06 0.01 2.99 -0.10
FrifEiR 0. 06 0.02 0.02 0.00 0.48 0.02

WG R 0.83
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jﬁ%@fﬁﬂ Aym, Az, Az, AR, e, AR AR,

E3 7 0.51 0.09 0.11 0.01 -0.1 0. 02 -0.01

PRUER 0. 06 0.02 0. 02 0. 00 0. 02 0.01 0. 00
ESE R T 0. 80

e FEERERI (MX0) He, = m, —x, +0.05R, ; JoWA 82 CIFI YA (MX1 ) e, = m, —x, +0.02R, — f* ;
S EFPRARIY (MX_US) th RS B EY 3 A H BRS¢ = m, —x, +0.02R, - R® o FH A1 EC T R B0
B TR (4) R -y o R B bR A Ul S A9 EC 35 R A4 Hh [ AR R R R, (0 ZR LI R R /N, 3X 1
VLI T AETT 2 5 v, [ Y 22 5 [ SR 38R A DG Y, 252 T ) AR SR s [ 1 232 BT A SR 195 B ZE 58 M R i
JRAS PR RN, Ferh AT 2R NE AR 45 S0, 56,510, R B R TR IR AR

TSR L B A ORI Cox EAPERIRA - BORERIDIRE L .
VAR SR SRR T LA B4 H, O | > BB 2 0B | LRI 2 (RS 13,
WL(Cox, 1961) . %3 Bt LIS REA P L AEFERR IR A, AT L MXT I MX3 E €81
Ko | ML A MRS . 81 35 LGN BT ARG 2 4 R b7 3K 0 A BRAE CIFY g
A B T HER TR CIFY, £ PR 58 BRI T8 PG i o W 4
24 AT TR T TUAR SRR (5 B BG5BT 4 B 0 S
B, SRS TR 0T e 0 T A A T RS R (.

®3 JIGHOREAGEERE

JR AR Cox AR TP SR AR Cox fI A5 PER 10

MO > M1 ~11.17 [0.0000] ** MO < M1 ~2.141 [0.0323]"
MI > M3 ~1.311 [0.1899] M3 > Ml ~0.3015 [0.7630]

M3 > MO ~2.248 [0.0246] " MO > M3 ~12.16 [0.0000] **
MO > M2 ~7.748 [0.0000] ** M2 > MO ~4.670 [0.0000] **
M2 > Ml ~4.940 [0.0000] ** MI > M2 ~0.4230 [0.6723]

M4 > MO ~3.532 [0.0004] ** MO > M4 ~9.645 [0.0000] **
M2 > M3 ~5.520 [0.0000] ** M3 > M2 ~0.9520 [0.3411]

M3 > M4 ~0.8496 [0.3955] M4 > M3 ~4.172 [0.0000] **
M2 > M4 1.034 [0.3013] M4 > M2 ~2.900 [0.0037] **
MX1 > MX_US ~2.177[0.0295] * MX_US > MX1 ~7.131[0.0000] **

WESR, $5: 0 CIFT (B4 7 v S04 CIFL, W A2 JR R 175 2007 4 6 J1 T Wi 1
A RS OS5 e, FEPIUCTHRT T, HIE T AEHE B (MXO) | 25 CIFL A (MX1) 3 {14
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THACUN G R IEANERE , BAT BT RO AR

N EE A E LKA R TR AR A B

2007 4% 2008 4F, L E S AEHIE & T 2SR, E AR T GG

R — VI HGE S 1 I 2008 475 — 2= B STt 1 — R 5 A N 2K it , 3K BHL AR

BRI phi s e, CRAE E R 58 A B e 3K X iR R sk e 2, 49 AR
TIERSE A Al RS o 2 LA 1) — i 1R 7E 2009 AFE9) AR 9128 AL

] s 4 il Fes LT SR A 7 ) IO T R % R e s AR 1 5 4 S LS B AR ) AN AR

() IR 0 (B A SOk — A T e A 56 CIFT eI (4) rh 4 FER AL T S2iE 20 B bl

23, Horp— AN U CIFT AS 3 X AN R CHE BB i e B Uk o TE AT I AR AU 2R A

o Eof R L, 704 T S A5 B S, CIRT X 5080 T st R 0 2 AN U, B8 BN R 45

FAMXREM . (HJ&, & RfEHAR T REfE Mizfe e P, X 8 i R Z 5B 18 5508 3T

B AR T S B ok o FEIXFRG 0T, AR SCAH FE A 36 o A0 AE AR i (1 JE AR SR —— A8 i

B 5 shAFHE K& A B B AR S, SME AR B A TP SRR h S N A e ——AE

PEHE CIFT SEgr i s i PEHIFRUE (Engle et al. , 1983)
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LA, AR SO 38 AN E AN [R] B A5 A SR % CIFL: (1) $2¢ P 4F S8, BELABE4E 1 H oy
AR, 12 A B — K, B4R 12 Ak (2) DAREAE 7 H O R BT, 12 A A 3R —
WEAE 6 AR, PR 243800 EC 30 e,y RGN CIFL B £ ()¢50 0LIE 2, 0] 0L, 4
RIEATIA AN ) BB 1T 1 CIFT f 254 iy S e i sl 2500 B AN Rl Ao i an, A [+)
EC Ti7E 2009 4F 7 H #EH N AR 975 15 s RN CIFT 722008 47 A LUS th 2k
FRGE R 11

B PIRP T S0 CIFT 23 HIARARE R MXT, 45 2132 07 [0 5 R UL 3 (a) FIIEI 3 (b) , AH
PLAAEE PR TR L2 40 DB IARETH R P A B35 2T EC T e,y YA TT REAI A
AR Z B BT Sh , MR CIFT $% DUAEAE 7 H i s SERHTS 2 A Al H R E ) i A A2 1
SERT LR bl X UEHT, BREAE 7 A DR SCE R R R CIFT X Rl fa HLAY 25 5 sh
P B S e s B ) fE ML F I ML il i) S P sh 207 B R o SR, AN 18 Kidk BE
SATE, ey MflTE RECZ AR E TEARZ B B e LR B BT, X5 DR LA
TIHFFERIZERAAY) & o Clements and Hendry (2008 ) 45l BLR B g (i ¥ UL 5y (location
shift)

(a) (b)
| A RWICIFIRECT- 7 3 4/ 25E i B RYICIFIMECT-1 1 3 « 4/ 2sE
007w e —— smmmo 0.0 7™ o F o ocenocumezemmemmemsomaoe-
[ i e e e e T e e A
—0.2f s pmmmm T —0.2f s pmm T
—0.4‘: ’;.') —0.41 ‘n”
2000 2005 T 2010 2015 2000 2005 20002015
10.0 1 FIWICIFLTA YR « 4/.2SE 10.07 SRICTFI- T I3 4/ 2SE
7505 7.50 5
S0P\ e 5.0, Ve .
25b, e ) e T —
2000 2005 2010 2015 ' 2000 2005 2010 2015
(c) (d)
O R BB 125 | [ WAECH 172K
0.0 \"‘,,. e o pmem————— e —a 0 0,‘\“
0.1} o~ s B et e L
—0.2/M T =0.2f s T
_0_3, “v 0 4 ot
[ —0.4f
—0.45) Tl
2000 2005 2010 2()‘15 2000 2005 2010 2015
10.02’: FWICIFLTH R x +/-2SE 10.0% FEMICTFI-TH YR » 4/ 2SE
750 7.5F &
25, T T el Y| NS
2000 2005 010 2015 o 2000 20052000 2015

B3 &1iKH# CIFI ) EC Tifnzg g CIFI gyi )3 [E 13 7%

BEAE, 4N 3 (e) FroR , FERE R MXO Hrfin A dy 7 A SEFr g R ) CIFT i, EC 10U 4 1Y)
CIFT AT 28 Rt i AN AR VAR R B, JUH IS A R 458 22 16 1E 300 28 2 i) i AN AE 1
FEAAZSEHRMIG o X TR , JAT (000 SRR It 0o ] o <5 i DXL 1) 03 g A el
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SRR 2 T I S g B AR, , ERT 32 XU, 7 6 1 38 Bl i DU)AS B 2
Z B BTESE LI IR 22 18 1 AR B BB AR R 22 , AR SCH 2008 45 6 F LUHT &
2014 4 6 H LRy & A CIFT 1 EC 35 2008 4 7 H LS HAE 2014 4F 6 J] LAY B AR
TR ) EC IREHE A , H R — IR A TR A IR I, 100 e, T S e el iBOOR sdt Bi 1e 7 ol
iR gy, HARHD !
m, —x, +0.02R, - f*,0 <t < 2008M6,
e, = {m, —x, +0.05R,,2008M6 < i < 2014M6,

m, —x, +0.02R, - f*,2014M6 < t.

R A EC I e,y H17 H SRS CIFT FRige iR MXT s o ) B A~ 78 ik, 75 2 1
HRRELIC S MXS, HB A R KL 3 (d) [y 4 1 (d) HER RS T e PR IR 45
AW FRY, R ARG i R B IR S EC T e/, 17 7 BRI K] CIFI
AR BN TR I R R R i ) CIFT R ] CIFT SR A & 45 7

EARSEIE S8 e [ Y, (E by TP B e F AR A9 e I ) AN ], 138 CIFT A CIFI
AR TR A TR A R A R (5 R, NIMAERE R b BN R, P A CIFL
MREAESL 5 I T I S R B AR AR SR T AR R B 3SR 5 B 5 7754,
G939 e PR B I 1 RS AR A R O 5 B A AR 45 5, , DT B0 A 80 45 5 W A
FHVERC R Bl S o JCHUZ ] CIFL, R B A 2 SEHER R MXT LAl 31 2 50
HABAENE, F R R A

&4 BIAMEIERYE Hansen HETE IO

(a) EC 35 -7 JH 5 2.06" (b) EC T -1 A 83 101"
: S CIFT -7 5 0.78" S CIFT - 1 T % 0.08

() R EC IR 0.33 (d) B4 EC I 0.22
¢ i CIFI -7 5 0.26 G CIFT =7 5 0.25

H + Hansen B0 (PR30 1 Hansen(1992) .

IO, 36 5 BOELAE PEAR I 45 S I S W], MIXS b 266 vhis R TR0 ) i % ) B0 . R o
MX5 A SCIN E 8355 105 | S50 6] P35 110 B 2880 P e 3 ST MEABE Y o i TR AN (S0
Fec AU 9 7 114 8% 1T R A0, B v 220 A ) — N, 17 ELFE 43 PR3 1 3 CIFT 5 Ho g
RO ANAEYE o J5 B LR XL (3) 22 1 ] P < il XSS o A S ) fie ) Sk

1 fETRA EC TP #1994 45 6 [ % 2008 4F 6 () m, —x, +0.02R, — f; IH{EL, %4 2008 4K 6 [ £ 2014 46
HEym, - x, +0.05R, M4 {E % .
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®S5 EEKRE(MX0) 5RE CIFI(MXS) RAMEAN BT HRR

2008M6  2009M6 2010M6 2011M6 2012M6 2013M6  2014M6  2015M6

Coxfyze  —121 -13.32 -15.53 —14.55 -13.96 -14.52 -13.57 -12.46
wxo »  TEEEE10.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
MXS ge 32,745 34.439  38.284 40.457 43.345 46.926 45.86  42.996

argan i, ¥

RS 10,0007 [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Cox fris  ~3-088 —2.446 —1.499 1469 ~1.734 -1.663 -2.106 -2.305
wxs - TEREE 10,0027 [0.015] [0.134] [0.142] [0.083] [0.09] [0.035] [0.021]
MX0

Sugan g 659 3327 LS4 LS 2127 2015 304 3.533

PR [0.037° [0.068] [0.219] [0.215] [0.149] [0.158] [0.082] [0.060]

VE BRI Cox, 1961 ; Sargan, 1964,

+ BB 2 R R SRR 8y B

RPN T A S AT SRR T CIFL A 25 S8 500 T {5 B, 7R B 6 ]
PAFREN 6055 CIFT AR (4) , i HAE XS 725 W 5 e 0 E A 1) e e 0 J0 E ) b Jik 7 A
(3) o ARSI R Ff CLFL [ BI04, T O AE. CLFL Al AR X S 2 F 1Y
FAE A TG FEFE AR IR /IR Jo B ) 15 8, LG Se {5 BRI AP )3
Ui, ARAEUESE THR (4) S HISIREZ e, F E sl (7) ((8) HI(9) Y SEUE T Hr &
R, DL P B RORAMA S 2 WER Z B B G R o T BT fa bn 80 e 0] 30 2545
IR A28 SR E , AR SO S R AR R A AR TR, DR S AL - A6, Jorh, TEAURR H
IR, B LL R, B TR S AR 8 XHELII R/ e B K, R AL
BRI 25 F B AT — 7 (I AN AR P o ASURSO B G I iy 45 4 72 )y 5 D W) A8 ) 388 2 7
2007 2 2008 475 [ 4 fl fE ALY A

H AT CIFT B4R bR . MAEARIIEUEO/INE (LIS &1 A3 FIIAT A4)  F
I CIFT (9 25 HOR A S i ARA T S 52T 9 S BEEA T 5, R 3 5 27 T 7 )
Wi BEARRXS fre/ e MASTRITA B BIAS S , RZBARBUA L A . RAMST Y
g bty RUIE ) 3, WX 58 i foR AR Sk sl g il o ik A 58 m i i 2 8ot
Fealit 3 A SRBRITIREN R 228508, BN S M RS 35 8 ZE . fix
(EAFE R R RAEBRA T AR AR IS P 2R A LG A9 ML 33 P 25 P48 AR 9 2E 1) v ol BURC,
FAEAON BT A B 2 &, T HBA AR AR E B AP, 5380, 2Kk A H AR B9 1E [ 77
DY LA B b o LA ol 2000, DSk 26 5 AR A Al [R] 25 A S AR BE R (UL SR B AS A
A6) , RZHMHR B ENIEXAES -6 M ATE. ARSI TSPRE KRG ®
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KA HabS, B 4 A HRRATR . HRRE Mg 3 4~ H 5 RACRT v f5 F] 5
ZEARHR, KB AT PR 200 3 A H o BIRE , RZBEE IR B R B 25 25 K S A
T e A o

I CIFT B8 b i DL R SR P AT FIET A2 B 24468 T TASSCRYFE AR AR 2 Ja T
BT S AR A A B b, DRI, 36 1 8 5% T i SRR R 0] ) 3 A i 2R 0 97 BLIE 1R
B, RABEEIEE I RIASCR R IR L. BARE , KM CIFT B8 AR R/ B HRiT
SRR L EANTAERLY CIFT FHEAR T I A PE R R . NS T I S A iR, #4
PIBCEI) IE 0 L e T 2 5 S e T eI A2 5 RUARAE o #0RE R T i FE A
B G RV RT A B, 2RO 0 SR E 22 4 RV R . DU PSS i oh . He—
S BTG, SN WS R S e AR A GBS L2 ARV A e . RN
Y, HE R N IE .l TN R S AR AR AR IS RE SCLE N K T3~ F- B, 3K 5 °F-
W SR TR I AR THEL I 7, DRIHOXT 52 110 7 SRFA B 1) RO o DA B T 3 o 4
BT BN, HRUGR T s Mg . mAML T G2 1 2 MR ATl
ARSI — o 3 S L. MR &, LR A1 HATS PR A - BB 0 e /), £
N BT SR A 3 A [ 2 10 < A B A2 sh A B ASXEA B, 0% i S 4 A i)
RO S R FEN R CIFL AR AR AR A X R, KRBT T 1545 1 S A5 ik
BRI EA TR S 5 K AR A sh A FFAE AR DT BT, 1A K5 2 0 A ARDT IS, 7341,
TEBEE T, Sl B RO A 2 —H IR SRR . REWE , A YR TNk
2 E MRS R TE , A H ot N R TR 520 o 3 oA 5 IR Tl 3 ) A [ o
M.

1 B AT AT AL, CIFT (SRR HEZR O 0 M 73 it 4 Rl AR -5 S 5 IR BF H AR Z 1]
MR T RESERY AR . B 1 AT DU H 20 i 16 B0 B A AR 1R 5 R 5 3 R V/)N , B
BRI TRIEIE T CIFT B FT 54, RER AT 2170 B 45 A £ B B8R 15 B 1Y
ABLSE IS8, AT fof 52 U s 0 B A B A T o 3k el L g [ AR T L9 i ) H A 2 0L H
Y S

SR, S AT RE R A A2 & BUAE AR AL S AR mT LA CTFT B 4 1hd b 36 o [ s <8 Rl vl 7 O £
B (R I 2 R AR S ICAR IR, Al X — 3% Z W i R R AR R R . AR
B BRI B SR TE HEAT A W B IR 2 i Y, T RS2 48 s U2 e BT T 7 Y 42 B 1A
(14 Bl R0 T AR I G 1) o FE R Al B CIFT - HL3d ot 22 WU BEA A CIFT A 45 4k
DREZ e, Y n] DURIE AT AOBUCR S B, % CIFL A i 52 4 B b At — 28 A4 i, i i
5% HARAZ S BN R AR A SO RS HOR T CIFT ARG Ao 3 L, AR SO T dn R w4
BURMESSE T - 56— AR A CIFT A48 AR A h S BR AN T 3 7 1 5 — 41 52 5 L4
bro ZZHHT VY AR T (BN (B JE DY AN AL A, AR 2R ] B KT
HABAUEL, IBAE 2006 4 LA AL AN o A SCIACR , IX—Fe A8 S e 7 N R T 45 A S T4
AT ALIE . M TIZE S HEARTE HETA AMEAR ] T © 20 M1 4 R 301728 Sy me LA, 18
BT A ERIBR A ST o 55 AR AE CIFT i b gk th HIBR 25 i 3 vh 43 ok B &
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KHARMPGILA B =515, 7RI E NRIEELEZ )G, X =D EFFAERUE T 5 ts
b A A A, AU EAE RIIE S R 0] CIFT #RIEA AR o AR SCA T, A PIA
FEFRILAAR AT R AR B IUAR IR, fEA TR ETBR A SSIE AT o 25 R3], X s
HERIIAEARAS CIFT 7258 A SRR P i T S D REAR DA & ' o L EE RS RS
ZERTTE, ESLBURT CIFT P ERESHA $5 A e O RS Ty D0 AL , T B S — MR bn e B 11 Qad
Fito X EAESRARIELE R T BT R ST B 2 BB o

A=

A SCHY SRR 3 B4 R B, R b B 19 52 T R 19 32 ROk B B N SR 235%
1B ] B < ol XU X6 L F ML 55K — B B3 1Y A AL R BT 33800 o 33k R A00E 7T ¢
ORI R X A RN AR I AR B AkON; . Her RO, B TE S AT B X 6] B s
FEAILAR i Hsf 300 SIZ it 174 7 2 P BS99 U X LA 56 4 BEL I , AN 3 32 00wz 1) iy - 1 A s A
PRSI Ay IR ) 5 T [ o 4 DR ) M 2 T A R

T 85 AR X 5 I A B, AR SCHF ST R E TR T B T R PSS 78 000300 6] o 4
Rl TT S A S o 5 W2 B RS TR RS o A I o i W A D A AR B R B, AR
SCHE [ B A2 5 T R i A o, UV 18 N 2 2 3 AR 36 O 5 BU 2 B R 4, FEIRJZFR R 1Y)
W A4E )3 Ak Ry JC B A W B DA R R A A W B 4 vh 7800 25 1B B X 48 4R 3l R AE Y
e, R TXAE GRILEA T BN , W i 73X kR B AR A8 52X 1 Qin
et al. (2018) H iy H RS 52 3] <5 il 11 37 ) oo 52 el BE Sy B, S SO 4 SR 2] W ok T
Qin et al. (2018), X — S 7E )5 2L W58 45 S 45 2| 3 — 2 58 4 ( van Huellen et al. |
2020) o F3AMNEE A BE A, A ORIt % PR FIET-S 0 5 S e BOR i A T A 28 A A
XTI T Qin and He (2012) 5% FH 8785 PR 10 84 [ 24 1) 5 A 3 v 2 o Of figp e 68 T
SRS 38 3] 14 Y A% B e 2 W 1 ) R

F5 b, FIRAEZRASAAT U X B 1 5 5K A8 D , 3 ] AR 1 A 208 bR A
I 38 A 230 PR AR PRI AE BT R 3 A 255 6 BOR YT R I 1Y 2 WURE B, A 25 gl ]
PAZS AP [ B 43 Bl T 37 A [ PR AN ) 25000 H AR B ORI B . 58 ) 12 3t , AR SCRY
TEEHNEZR AR R 2 5 22 U, Lo AN (] PR 5% 2 A A R o 1) o 2 WL A8 o, JX e A
Tt AL 3 0 TT DA S 7020 SR A0 1 B P A S

AR BRI S5 R A 1 0 LA i S B R B IR 2 AR 2 R AR
M AT IE ), 40, Fese 5 5 A G Rl b Z AR AT BEAF 7R sh AR AU, anfer iR )i
B AR IR B 25 B TR BN AR 5 T e] 1) FH 80308 ST I AR 45 4 728 Sl 17 JE i e A 2
TOUA B2 5 T 5 35 AU J3 B ik ke 3 AR A B0 25 44 5 Qe 328 5 e /DN 14 G )2 46 A
5%,

VO RIS SORTIR 2R R SRS R AL TE SR A W e A DRI, T AT /R R B
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Openness and Money Demand .

Measuring the Opportunity Cost Effects of International Financial Markets
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Summary: Standard money demand models neglect the direct effects of economic openness. This omission is
problematic when domestic opportunity cost variables fail to fully reflect the dynamics of international financial
markets. Examining the effect of this omission is of great practical importance given the ever-increasing
openness of China’s economy. We propose composite international financial indices ( CIFIs) to measure the
latent variables that are omitted in standard money demand models. Using techniques from machine learning and
measurement theory, we develop a novel model-based approach to construct CIFls that combines both
unsupervised and supervised dimension reduction methods. The choice of the popular error-correction model for
the money demand function leads us to construct two types of CIFls: long-run and short-run CIFIs.

We collect a large set of around 100 financial input indicators to construct CIFIs using monthly data for the
1993M9-2015M6 period. These input indicators are obtained from 21 economies, covering almost all of China’s
major trading partners. The CIFI construction algorithm contains two stages of aggregation. First, it produces
composite financial input indicators by aggregating groups of financial indicators. These groups are formed using
clustering methods under the unsupervised learning approach. Second, it uses supervised dimension reduction
methods to aggregate the composite financial input indicators following the principle of partial least-squares
(PLS). The algorithm produces short-run CIFIs by targeting money growth rates, whereas it forms the target of
long-run CIFIs using the error-correction term of standard money demand models. The second supervised
aggregation stage sets the input indicators as leading indicators by construction, allows for dynamic dis-
synchronization among them, and performs dynamic backward selection of different lags to make the dynamic
input forms of the leading indicators as simple as possible. Concatenation is imposed on the resulting CIFls
during regular data updates.

Experiments with CIFI-enhanced money demand models yield positive outcomes. Our key findings are as
follows: (i) We find strong evidence of the effects of foreign opportunity costs on China’s money demand based
on the statistical significance and constancy of the coefficients of CIFIs and overall comparisons of model
explanatory power; (ii) the effect of the short-run CIFIs is particularly robust, as evidenced by the 2007-2008
US-led financial crisis; however, in the enhanced error-correction term of the long-run CIFIs, a temporary
coefficient variation toward insignificance is observed, which is interpreted as resulting from the emergency
measures taken by the People’s Bank of China in response to the crisis; (iii) model performance comparisons of
the CIFls produced with and without the first step of unsupervised dimension reduction show the necessity of this
step in that it helps reduce redundant information in large financial datasets; (iv) tracing the compositions of

CIFIs back to individual financial input indicators yields various patterns and features that enable the
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identification of the sources of the aggregate foreign opportunity cost effects.

The explicit links between disaggregate input indicators and aggregate CIFIs provide valuable tools for
policymakers to monitor external financial shocks from different geographical regions and markets and assess
their aggregate risks in real time. Our CIFI algorithm opens a novel route of model-based composite
construction. This route also sheds light on why the conventional route of principal component-based factor
analysis is insufficient to construct composite indices for macro-modeling.

Keywords: Money Demand, International Financial Risk, Composite Measurement, Supervised Learning,
Unsupervised Learning, Index Aggregation
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