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Abstract

China is in the transition stage to high-quality economic development,
and the systemic financial risks accumulated by the profound changes in
the economic development mode and the rapid development of the
financial market have begun to be exposed. At the 20th National Congress
of the Communist Party of China, General Secretary Xi Jinping
emphasized the need to strengthen and improve modern financial
supervision, improve the ability to prevent and resolve financial risks,
maintain the bottom line of no systemic financial risks, and take the path
of financial development with Chinese characteristics. Therefore, it is of
great guiding significance for China to scientifically monitor the risk
pressure of China's financial system and deeply explore the dynamic
transmission effect of financial pressure on the macroeconomy, so as to
formulate macroeconomic regulation and control policies in a targeted
manner and firmly guard the bottom line of no systemic financial risks.

Based on the characteristics of China's financial system in the new era,
this paper selects a total of 23 basic indicators based on the six dominant
financial sub-markets in China's financial system, namely currency, bond,
stock, foreign exchange, real estate and insurance market, and constructs
China's Financial Stress Index based on the multi-level factor model. At

the same time, in order to further scientifically and effectively identify the
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financial stress period, this paper establishes a Markov zone system
transformation vector autoregressive model to identify the zone system
state, and then combines the analysis methods of frequency domain and
time domain, that is, firstly attempts to analyze the correlation between the
financial stress index and macroeconomic variables based on spectral
analysis, and then explores the transmission mechanism between the two
based on the time-varying parameter vector autoregressive model with
random volatility.

The results show that: firstly, the CFSI constructed in this paper can
better identify the pressure events at different stages during the study
period, and can be divided into three states: "low pressure"”, "medium
pressure" and "high pressure", with "inertia" characteristics and obvious
"ratchet effect", and China is mainly in the state of medium and high
pressure at this stage. Second, the CFSI constructed in this paper is roughly
similar to the change cycle of macroeconomic variables, and has a strong
correlation and leading position in the long-term fluctuations. Thirdly, the
positive impact of financial stress on macroeconomic variables shows
significant time-varying characteristics in different periods, and compared
with the medium and long term, the positive impact of financial stress
mainly has a more obvious effect on gross domestic product, consumer

price index and interest rate in the short term.
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Finally, based on the research results, the following policy
recommendations are obtained: First, the relevant departments of the
Chinese government should improve the compilation of the financial stress
index as soon as possible and publish it in a timely manner. Second, the
relevant departments of the Chinese government should pay more attention
to the period of "medium pressure". Third, we need to implement precise
policies to enhance the capacity of financial supervision.

Keywords: Systemic Financial Risk; Financial Stress; Multi-level Factor

Model; Spectral Analysis; TVP-SV-VAR Model
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THE PURSRIR RN E, DA R REE T s kot . —fam &, JBE A9 RIE
WENEAE LTI R TR, H 9955 A5 O, B T el J5 52 T 37 1 < i s
W, RlE A IE R bR . (2) REEARECN AR R, 2 HE ROV IR T g Rt )
M A &, AL EIEFEEUN CMAX BEATIE, AR NCMAX, =
—x¢/max [x € (xe_j|j = 0,1, T)], Hrh, x For BIEREHIBAEEM, T FoRnt
Al ASCIEI T A—4F . B — NIRRT RIS, Rk I 173 Ik 2 1 KU
JE BB T, R IERRrR. (3) WREZR, ARSCGERI A BiinEEmE
B, AR AR B TR, (RO, AR, R I
FER

(=) iz

Ak, FEFZ T R ES KRB SN . J58 78k g o,
2021 4, REGIFHIHILKAT T 61.9 AT &RGIRRA, LR T HAES M
AR H &N R E N, TN AR BRI — 3R, A T I G R T R G
PEGRLE JIHIRN, ARSCERCLT 4 MEEARTR R, (1) BURME &R TR Z, A
FHEUL 1 FEHETH S 1 E GBI R R ZE AT, iz
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i, RGO XSS i FEAIS, shtas, &mts ) BT, 2 ik m 4
bro (2) FAIHIBRAIZ, RVEAE GG R S5 KIE iR 2, A FEiE
B AR E o B s 22 5 10 AR i B0 RS 20 2 ZHE T 3. iR
FZERCRET, TSI T PR [ 52, RIS S, SRk IR &
Z AT SIIABRAN = 47, TR I ar BT, SR BN, IR TE A
Ot BN A 2, AN S 3 BRI A b 5 [ 45T S 47 B0 2 A o W b
P55 2 T W P XU B8 5 5 25 T 7 BT 7 32 e g BT B AT 23R a0 AT T %
BN R, R ERERR. (4 ERGSHRFZE, LREEIHRHEE, A&
SCEEL 10 FIIFFIGE R 10 41156 1 E Gl o 5 1 28T T3, BB %
RAREUE YR, Z8EAK &G Brin, tefiligshttin K, S8HE 1
IREE DIREZ BIHISS, fizrnimiemts ) BT, B2 B 4ER.

(9> AMIET

AN T 72 3R 5 Rl 7 3 15 [ B 4 @ T 37 AHIEG R 1) B 2241007, 6 1 B A ]
WM H B, AN K 7751 BUR SRR 2 78 BT i . o8 1 58 B B Ak
ICTHI RGMES AL IR, RSCEICCLT 3 AMEAR R, (1D LR R,
A E GARCH(L DA THE N R 1T 536 Ui AR I aN &, IER BB E R
NEBER T — B R E R . SIS SR YRR, AR B T 7 E bR
AR IE P Z BRI, B985 0 M E T AT Re R R, AIMANC T3
JEJIHER, bR EmfEbr. (2) ILRIBHEEN%, A LM E# GARCH(1, )4
THE N R T SEBR A RO A8 sh 3, [N T AN T 3 22 Gt <k XURS: RS
BB, ANCT I RGP &R I B0, BRI IERfEFR. (3) ICFRTE
§91%, ACEFELSNCMEA TS M2 EGE# TR, HT RN & T
JEFRAE I SRES . AR IR, EEIMNCA & Tk, SMCAE& ST k%
RN (M2) HIECAE AW TR, BRI & m 4645 .

(F) B

J5 177 T 3 A8 v B e A R b A L, DR ARE T T 3 () A AR E K
&, J& b 97 Yo A AR 5 G0 1t <k UG R B LG, Ol T R BV S s b T A #R
GEMEGRUE IR, ASCEILL T 5 AMEEAENR. (1D BB SSEEEEE,
EBH T R T R R S SRR S, RN IE, R
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WIR FEAL T EATHY B, b ™ i 3 1) SR e e i i 06 BT gs » DAL E A2 BRI
(2) Ep s rBopsh®, HTEE= TR BaeRo, waissR, &
Y o 1L 7 T g T s ) AR G 56, 5 3t 7 37 1) 2R Ge bk s 09, DRI A A 1)
FRbR o(3) b i 5 B8 S AR T A EL G, FH T S 55 3t T I S BT R AR I
Ay G 8085 R LERBCRIE Dy H K, =55 - i & AL+ _EATRr
Brinf, Bl ) ez 0, BERE IR B, Bt IR B se s R it
[FIELIE N, PRI S R bR, (4) B dh s S AR TH I, 2 Pt i 3 AR A
EHERRIL, EEM TR T KRR RIS, R AdER. (5) Fdh
P A A (R LRG0, T B b 3 3 37 B A K1 B K BE Bk el T~
Bk, R E LN g AT ML ) (i RS E R e, IR 5 b T 3 ) e s g B
B, (HAEAE—EREE A IIBKERAE S, w] AR B3t A7 ok R ) S5 SRR

(%) RIS
WTAESR, RIS K EIRGE, 2000 AR TTIHURNIE 1 Fifeot, 2021 4,

PRIV RS ORI 4.49 Fif2ot, HLw] W, CREG T OBy Hh I 4 il
PR ZR AN BRI — AN SR 3 o TS B BRI T 1 R G iR T K
NGASCIEH AT 2 MRS bR . (1D fREG A BT A2 &, 5 2] 20 5 IR (S
WG AT A5 — SRR B I A R AME I LU E AT U5, Blx/min(x € (x,—;1j =
1, T)], Hhx ZoR R ATE, T RoRMRIESE, AR T N—F. RS
DR AST 0 10 1 R R, R A DRI T 7 2 52 1) RS AR 0 sk, DR b 2 1 i i
bro  (2) IREGEREE, Rl fRIFUN 5 N A SER AT A2, X —
BRSO T ORI ISONAE [ BRAE 7= B P T 5 I Ee o (AR B, IR FE L
EBRR, SR DRI ISONAE B B A7 S b BT o B B s, DRI T 3 B A R VB
HRAT, B — N R AR R .

3.3 AR R AL TR

3.3.1 HURRISRIR

A FENIRE SR RGN K e R, BRI M. 6%
sty AN Gt M REE i Ak, SRR 23 AN EAilfeAR, DAt E &
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FE J1F8%0 (CESD) o FEAMMIEA )Y 2002 4F 1 H & 2021 4F 12 H, L3t 240 4
H, s FERIET CSMAR $d5 )% . WIND %45 % L & RESSET $4 JE .

3.3.2 HIETRALIE

R BRRAE AN . ASCRTIEEU E s SR o HE R gk Rig A (1 A
BRAND AT T AR, R — A EdE. A GEd Statal6.0, KH
LRI ATE 7 1AM ST B R

TR . AN ROEHOR . (BTSN RE (U B TR AR, ARV
K A FERRE ., Kk, ASC@E Eviews10, M Quadratic-Match-Sum J7 324 Hi%
oy H B, 7 85 SRR 5T

—RFERHBEAEE G R A SCEIT Eviews10, K H] Censusu X12 J7EXTFE
AEEAAT AR RIS ECN 14400 ) HP JEH 5%, S BRE3A I .

DU i [ [ AL IR A AL B o S SR O {8 A e P ) 2 1) < i s P 8, RIBURT
FITA S I 4R FR B A5 21 [R] ) F AR 1 [F) [ A AL B 705 o oAb, RSO0 & 4R AR A
ITRRIEALALER, By n = (Vi — Yo) /Siee SEF, TRAREEEFR LS 1By n#E
N FEFRI A IAME Fy, 2R, FRBRAEREASIA 8] P R~ S5 (B FIRR 1 22 430 F 7, s
AT IR

3.4 IEHMEBLE RS

ER SRl E f138 5 2 B, A SCiEE SPSS 26.0, X T AN 5 (K 3048 HE 4T
Bartlett 36 A1 KMO A4, Hah Rk 3.2 fix.

# 3.2 KMO A Bartlett K545 5%

KMO EURE & U 14 24 0. 502
ERR TS 1969. 608
LR TR R B P A 06 H i df 253

wEME 0. 000
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3.1 Fh7ss

N N N N N NN

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

B 3.1 20024E 1 5% 2021 4F 12 B CFSI S E

MRYEE 3.1, n] DUR LR [ A G0 e i s 77 AR AT 0 400 1) P 3 vy P 240K
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SRR B RN, B T 3 1 P RIS AT S BUR R 2 S K L
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TR, SEET 2008 FEERAIRGEEHL, 1800 FE SLARZ B fib
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ZNPEF A S M, BT AR, OB B T T S R v D XU
<zt s 7 B T B2 T o 1 T st 8 1 e A U], 22 A3t DX il B2 T TRI AR
PEA AT AR MR A5 P GTRT SRR ER, e o 20 fiolb i B Sk AR DL,
BB IR L ARAT DER, IR TR R TARATE T E S /T AE T H T,
BT iz ) Rl OB T, JF T 2021 £ 1 HIERIEAE . AL R,
HHEH G T — RIVBER, WL N BTREAT, R AU A Oy R AT AR 26
ERURST, FEAWEET MRS, A2 AR 45 B T T iy R B il K 7

3.5 €RlE DI BEXHEIRZSIR S

SRR I TEE AU T PPAl < A 2 T A RS PR AR EE 3 mT PAIE L IR
eI, ARFEE RIS H(EE . MS-AR fAN] DUE T F %
R 2 U ARSI AR S, DLEARRIRZ rTREMIAZAL TG DL, BENE HEINAL
A Rt < R BEAT HERR R AT TN o PRI, A S R AR WA R X < Rl T
Yy I AE (0 1 73RS TEAT B0 5 K JEL R L P 30 ) K <l B T E AT EE B O
BT DAIMCEE— 25 90 UE AN SR S (1) <z i s 73 936 500 38 ] < i 7 P Ak s /3 IR 1137
BB o

3.5.1 SSIEERB F 1

X Hy R A R X e 4 () H B A (MS-AR B8, RS L S i ok
Py AFAE M AATDYIN ) X 4B s, £1,2, - ---M}, BT PLRIR N

Ve = u(se) + A1 (Sp)ye-1+. .. +Ap(st)yt—p + u(se) (3.5)
Hrr, ESCHEER CFSI Hy TR u(s) B IXHITE t B ZI T

FIME , BE X AR T AR A s A, 2o ¢ I 200 5 [R1E R 2 u (s ) IRMISTE S 0,
T7 7N (s ) FIER AT, XAPREAE, FEVLIESI IR 7 ZWANE; X HAE &
S PRBEFT— AN 2P A B X AR T AR A, HOEE — B SR AT REE R R E, B
FE LR X ) e A% AR 26
P(st+1=j/st=10)=P; (3.6)
FEAS IXHIPIRAS T B AN 51808 15 X F FE R 25 UI A O . bR X i A2 &
seRAEAL, YA #EETL B BIHS UL LR EZE 2 FP R AR, I MS-
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VAR BEHEZMATE, W MSM-VAR. MSI-VAR. MSA-VAR. MSH-VAR Z5#%
Y, ZAE Y T BT ORAUSA S T EM FyE ST b .

3.5.2 {RBGER

TERL G By IR R IX A R AR A 2 i, A STl Eviews10, A4 g2 g o 5] 4 i
JE 714850 (CFSD #1T ADF BALRKS:, iess RNk 3.3 P, AU RE
i, CFSIfE 5% 2 EACE NHEZe 5 i, B CFSI & FAay 4, [ vl LLx
HHAE MS-AR FER

K33 BARKRELER

B KT T Giit & P g TR
-3.4436 0.0006 AR
1% -2.5747
CFSI 5% -1.9422
10% -1.6158

ASCAE Oxmetrics 4 T Givewin & &, fH HW K MSVAR 44,
I iZ H EM Bk, wfrh EERE JjfE %0 (CFSD #57 MS-AR B8, ZRE R FI
X425 (2005) « PR FIRE (20160 il Ry, = DX RI 4 N5 & v ] [
o B, ASCEE DA AFRACHTT, R =IXHEA, B TREAR, &
SRR > S R R AR 3.4 R

X34 BEERLEBKE

LR AIC HQ e
AR(1) -132.9875 1.1380 1.1556 1.1816
MSO0A(3)-AR(1) -129.2230 1.1650 1.2237 1.3105
MSA(3)-AR(1) -129.2127 1.1733 1.2378 1.3333
MSM(3)-AR(1) -132.9889 1.2049 1.2694 1.3649
MSMA(3)-AR(1) -296.4455 2.5895 2.6657 2.7786
MSIH(3) — AR(1)*  -106.7433 1.0020" 1.0782" 1.1911
AR(2) -129.1065 1.1185 1.1421 1.1769
MSOH(3)-AR(2) -129.1065 1.1774 1.2420 1.3378
MSM(3)-AR(2) -120.2130 1.1110 1.1816 1.2861
MSI(3)-AR(2) -113.4507 1.0542 1.1248 1.2293

MSIAH(3)-AR(2) -101.5899 1.0050 1.1108 1.2676
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% 3.4 751, 7EEERPrAEM Y, K4 LR, AIC. HQ 1 SC #EN, #J
DA E LA ORI, By MSIH3)-AR(1). JHth, LR ME4it& 1
N-132.9875, KGR P {EA DAVIES 4 1) P {H¥%4 0.0000, 6485
W, U B R R A O IE A

3.5.3 IRBUEITER

=X R AR B R VEGE T S5 RAE SR 3.5 384T 7 2 3. @t
B XHPIRES N &ML B R R IR TG THE5 R, A0 33 = A X HPRZS 34T E
Mo

*3.5 =X#HITH CFSI KR igit

YA RE DA PrifE 22
X il — -1.3404 -1.0907 1.0691
Xl — 0.1292 0.0097 0.3803
X = 0.1713 0.1660 0.9870

RAEE 3.5, ASCH] A E = AN X B PR RHE. B8, @id HeiL CFSI
FEANTE] X 3 E AT AL, HrT LA R A 1, X — B CFSI<IX i —
WK CFSI<IX i = HIf) CFSI: Hik, alid bt CFSI ZEANF X il T bR 2,
A LA Y, DX i) =i 1] CFST A b 22 B 2 oK DX il B 31 CFST fIARiE 2,
FE DX 1 2.6 fif o BT DL, ] 4 Rl T 4 7E X o) = Ak 390 1T 1 56 A 70 1 X
PR, TEDCHI L DX — B3 P 0 P JRURS: e g A TR Rk, CFSI 12
FEAHATR Py AT AR 0 = AN X, U IR = XHRRE . b, X —XF
A Y EEAE =&+ e 2 o I 2 L R 62 N <0 =110 . 0 a3 A A e T o
X 1] — 0 7 4 il IS 748 BOAE BT 7030 A P 20 KR BB R S BB 43, BRI E UM
R OIRAS s DX =0 R A Rl 70RO v T U P A KT R 4
PRl SO “mils 7 IRA .
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K36 XHIRBMEIRESSH

X il — X il — X il = FEAEL AR FFEL
X il — 0.7722 0.1278 0.0316 35.7 0.1476 3.05
X il — 0.0242 0.8016 0.1742 58.9 0.2568 5.04
X il = 0.0708 0.0852 0.8437 142.4 0.5956 6.40

MG 3.6 G5 R, BAAKRE , SRl K IR 84 RR7E Xl — A2 0.7722,
T DX 1) 90 81 X 1) — O ME R O 0.1278, F X #hl] — 3L 30 21 (X o) = IR 0.03 165
Sl R TR BRI X ] RN 0.8016, B IX il b i 21 X 1) — HE R N
0.0242, B DX il ik 9 21 X i = 0 MEZE N 0.1742; S 7 Fa B e RE7E X il = 1)
MEZ Ty 0.8437, HI DX il = 8 2 X il — O RE2 Dy 0.0708,  H X ] =3 I 381 [X il —
IRy 0.0852 . ST = AN IX il [ % # Ak 236 (R HEIR G vH o0 M, A SCHA e 45 31 19
o ] 2 il e 0 PR HOEE = AN IXRIPRES T BAT A0 R P 7 4R AR AE : 58—, fE=hIX
HPRA N CFSI A “Hftik” #:4E, RBP4 CFSI AR ER—RESE, AHTTEH
MIRZS; 5 =, FE=FIXHPRAS T CFSI BAT B S it doni, B “fiE 417
Wasm A" 5 ‘@) REEBOBERRERTHIEN” 5 “mE”
WA R AR REER MR . kT DI, S fEE L, R X %
FMEZ E AR AR “ G AFRE B AT T3k,

RIDRESEA T AR TR, “ARIEN” « “HRIEN” K “@mE)” =k
BHPPEI R 508 3.05 N H . 5.0 AR 6.40 A, H AR S Fl
TS ORESHFYI RSB B S TALT “ARIE S RS MR

3.5.4 &RLEHHARIIR A

PP ezt s 70 i KR B P (0 b v A A ) < I ) R RO S AR AR IX TR Y
S K AR KFEAMILES; MmN, MR
s IR B EREE R N EEGE AT, & 3.3 27 =R X HIR
AN AP R AL BN I L » AR SORE 5% I 307 4t 7 < i I 70 4 5 L AT DL et
FEAIE T, w] LAt — 2B Bl R % XHPIRS e 2 & LR 2 SR A G 2.
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2019 4F 1 Z5[-2019 4 4 FJF
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KRR, BEARCRE: 7F 2002 4E 1 Z-2003 4F 4 2= IR 4 7= AR B K & flUE
A B85 VYK A R M ARAT (0 A 1l SO D% o 7S i = b A 2 el B A A
WAL B A R, X5 B0 KA w I ARAT ) 55 7= 45 0 H I — e R I 3,
75 ] ) A R T S T 2 e P R G P b XU, G (B K. 7 2007 4F
1 ZE[Z-2008 4 4 ZEFEHAN), R &Rl ) E KR BT 285 m K HARRSEE 1
K, EBEEAE T 2ERE R E bR AT KmEBkK, 3RE R tZ
BFIRTATRA I, RSl R 15 3R 2 G Rl R AR =, IR
AL RFEEIEAT o 7E 2011 4 1 ZRFE-2013 4F 4 ZRFEHA], fERBREEILEI, B
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Tt IEE SR EHEAT. HARKE, S @My it T e i ko UEE,
FAT N 5 YR R B 855, ARAT T TG (4 R 70 Brstn . R ik, 1EZ
R — B, o B SRl fe A R IR T RIS, X — IR R AR
] I3 5 A1 R 2% 0 1 < i X, A U8 2 A5 S Bl R
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4 P ESHENERS BRI SR XK

LA B AR DG SCHR, ERR T Rk ) 5 TS K B UK PRI B, B
A S R R A AT I o DRI, ASHR R R A A A, SN
L EBf b0 52 <z ik s 73 6 5805 R WL e B AR B ) (R SR IR R AL, S O T okt —
BIRNIRIC B R 15 W25 2 18] ) Zh 2545 S AL B0E — %€ iYLt

4.1 EMEFHEEIXE

AR SCAEAR S5 O 538 DA G 7 ik b, 2R CA R 3 AR, DAL ok
FEMETEHBAT IR o

HEBNAMSE (GDP_ M) » WA= EE (GDP) 2 it 1T ZMEAET i
PRI W BN EE WA R —. AR, FREHATAH GDP HE R T4
MZEEESAR, N T ITEOR, K28 2 RALGRIEE R GDP 2=
WEFE N A R s, JREUR R Tl in{E 6 K % 5 8ok GDP, fH
IXAETCVE ELSE Ty [k e GDP 7R ZHRAE . 45T VR AT 2 R K5 AN [ 45125 1) 5
BEAT B A0 AT, AT AT 280N 0] B4 ik 2k 3 B 45 R IBOAS /2 Ir) i o DRI, AR SOk
TIRMAN SR TN, @R E H E GDP, (iR Aut KA E,

JE BRI AR R (CPD o J& I IR B R T B R E & T2
RPN IR AR B 1) B L2 AR R, RIS A] DA fse B 368 0% gz MG R P R 22 5 A
SEVE. CPI KA DAL I SK ) 10484 . ansR CPI Bk, R [RIFER) 1%
ML) R T, BD0r bk X kvl R B T 2E = oA I R R/ AR
. B MBURSEZMEHE R SFEN . CPI BB ZAE— @R b aT DUx o 5 ik
R AEHIRRRE, BRI, B DME N YA KR Eh B — AN AR

BATIE 7 REDEARMEFIZE (R) o MEMERFTTIEMBERMEE TR, 25
Wi AR R, B E . 3R B BRC CLRAAN 1R T
15 BT RIE VR o R ZI St 7RI 4k 2 B S AR OC &R
FIRIL, — [ (RIS T2 WA BF A Bt F B A BB e Pk, ARSCR
FIARATIA] 7 RFENEAR SR 200 H EESME, A 3R E A 2K
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4.2 BE GDP UitE

4.2.1 RIS EFERE

TRATEE 248 & B 7 5 AR AN 5E A AR TR, H AT DR AR B2 32 22 H
JEE R N2 PR VR o TR AN A R T RSB sl o AN (R A3 (1 B T e — 2 7
B, ANFTE R 78 H ge A B b B AR &, RS B AT DUN— R
IS 1) 3 471 P BRI JE DR, X 8 A 4 B rh SRR DR 1 AT DA AR 40 IR R DR U
), W R R . ARSCRAVEFHE MR il P B E
W DAVIGINMAESE — R A H IR 456 ZEE GDP X —ZFEfRbs, B TRIEIES
R R8T H B GDP 347 7 .

Bxe = (Xp o X, Xne) s HH n TR HEME, t =12, T, REAAEAS
ﬂ%%%@ﬁﬁ?ﬁi@%%gm LIFIAES), 2K 2 BOTHR o TR AT 34 1) A

— ORI N B B A R A

xe =Afe + &, ft~N(O,Z§) 4.1)
p

fo= D Afiats (42)

e = B, e ~ N(O, 1) (43)

e R, fo= (fie ) fre)'s ANBITEGHRE, & = (e &) 72
—ARBETEE, HFHIRMZ STCEMEE A . Z N AT T 2R, AR T
)& 1 [ R B R, ¢ IR qAEFRAE AN 75 53 A, Bagr x q4E56 1%, r > q-

W42 GDP [A] HL3K %y S ML GDP A8 (11— R 51 H BE& 3 #ak7x,, 7
PATSEI H A B ) H 2 GDP A EEIG Ry M o FRATT— A R BG4 2 5 FLAR X
L BESE K AR A I8, Bk

1
e =5 O +yili+yil) (4.4)
PR FE 6] E B Ky M A B A TR A
Xt U
() = G+ () @9

PL)fe = ve (4.6)
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R~ H B GDP )[R LK Ry A RE B BB W 2, By A 22 GDP [A]
KRy 2R By M, BRSO A BRSNS TR RIA R T
B0 0N[fi) /10 0 o0\ [um
(e e )6 HED(E)
AL Stock Al Watson (2002) Hifhiit ik, #T EM ;%tﬁzxﬁﬁﬁ GDP
7 EC K A AT A

422 THEHE RS

ARG R AR (20160 « HERFIFFRRE (2022) (R, EINE
FEE WA EMH (GDP_Q) A =EWihfa% (PPD . #hoxiH 27 dh 45 540
(TRADE) . TMVIghnfE (IP) « J7XBEm (M2) | [EHR B ERA (INV) |
R (POWER) « #HH OEH AIMEX) % 8 NME&, BT IRMEI&H TR
233 E H E GDP [F K% (GDP M) , FEARXE]JY 2002 4F 1 H & 2021 4F
12 . Hrh, A2& GDP_Q NZFEHWE, HAWE SN H R . =R E N4 ™
MEFEE KR (GDP_Q) FHEE WA SMEFR LI KR (GDP_ M) ik

Yegiit oA as R AR IR 4.1 B

# 4.1 GDP FLERKERHRG T

Gt GDP_Q GDP M
B 8.710 8.679

SR DA 8.100 8.105

bR 22 3.227 3.216
i &% -0.872 -1.314
g Ji 8.995 10.359

RIEX 4.1 7TLLEH, GDP_Q fl GDP_M & RS i 8brss Barfl, i) —
B WA B E AR — BN GTHRRE DRIk, AR SCHE TR AR AN K7 B 1 B 15 3
(1) & GDP [A]EE IS KR (GDP_MDOIREA 1 Z= 5 [ N A7 B A EL IS K R (GDP_Q)
WIS, REWS AT TN GDP (/e H BRI IE . & (a3t
LEE Nl 4.1 Fios
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20

Yo
[ .h. N"wﬂi (u“j "\ ’P N.oo".'l,
et ! kJA \'\#WMHI e

L B o e o e B e B e A B e e
02 03 04 05 06 OF O 09 10 11 12 13 14 15 16 17 18 189 20 21

[— GDP_M —— GDP_Q]

B 4.1 GDP#EHXTHE

RHEE 4.1 ATLIE L, GDP M 1 GDP Q [shatmEis, A
GDP KRB AR T & B AT R ARG E . S8, =R GDP K%
BT HE GDP $KZ sl 8oy 4z, BNy, g
FERCHRE BRI W R 23 T 46 ST 1, ) 8 00 1 SR i A 22 KT 2= P e » by ] R
ZJ% GDP M KEHR UL b H APk st “Br” , WEd BT icfl, 2uf
TRERE AL, A SCHEAS B H BE GDP 34K RS R AR U L 1]

4.3 ERLEIRBE EMEFTER Granger BRI

A S K Censusu X12 J5i4%F CFSI.GDP_M. CPI fl R #4721 1%
HR, NTHBREADBUEEE, ASCRHAZSECN 14400 1) HP 38575, 153184
FEAI RT3 BeJa, N T HIE AR ETAR, AR5 nle Hadk AT s il
5, HAGIREE IR 4.2 PR

4.2 ADFRBER

A 56 72 20(C,T,P) T &t & ADF &5 P 4 e
CFSI (C,0,0) -3.6893 0.0003 P
GDP M (C,T,0) -5.6292 0.0000 Fra
CPI (C,0,0) -4.1563 0.0010 P
R (C,T,0) -6.8871 0.0000 P
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HI3% 4.2 WA, FE S%HEEMKF TR, SRR Y PR, B PO kT
Granger KSKTIGAINE 734, CAMCSRARFIT CFSI 4524 5 A & 2 [A) (R DGR ARE
fiE

A FFaA B CFSI. GDP_M. CPI #1 R #E47 Granger FIURAG I, LAK
Frit: CFSI 5 MAGFAR B Z AR AAER R KR AKIE AIC A1 SC HEN,
W A RN ECN 2 By, BRI 45 R a3k 4.3 s,

* 4.3 CFSI. GDP. CPIf R [ Granger K EH%

JE AR ¥ i S A F 4iit = P A
GDP_M A& CFSI ) Granger J5i[A] 2 0.4518 0.6371
CFSI /& GDP_M ] Granger J5i[A] 2 7.2432 0.0009
CPI A5/& CFSI ] Granger J5[A] 2 3.9393 0.0208
CFSI A~/ CPI ) Granger J5 [ 2 6.9226 0.0012
R A /& CFSI [#) Granger J5i [l 2 1.3271 0.2672
CFSI A& R 1 Granger Ji7 [A] 2 8.9056 0.0002

RIEE 4.3 AIA0, 1E 5%H) 2 /KT, CFSI A CPI By Granger 5[,
CFSI & GDP_M #1 R ] Granger J7[5l, {H;& GDP_M I R A& CFSI ] Granger
JRPH . RS, CFSI A B T#8: GDP M. CPI #1 R H¥k484k, 3 H CFSI
A CPI & HAHSZH A AR « BRI, A SCRY B CFST 5 2 W& 55 A2 & GDP.
CPI #1 R (SRR BN Y], KBV AT E R Gk G il XS #EAT SR AT T 42 44t 1
SEFEE T H,

4.4 EREHIEH S EMZFTEN XM 2

N T E AN AR CFST 5 2 M 2 55 22 1] 1 JC e VE AT BeAL AT 92, AR
TR T, R R ARG . S A TG DL AR, e AT S HE— 25 4y
Wt .
4.4.1 &4

B ME (20090 (B F 5 {(x 3 {y, 2B A PRI, oty Z 3ol
Yay(k), k=0,+£1,£2 (4.8)

38



VN2 T e A 7S e [ <5 it I FR R 3 R R R A B I B A A T USRI 7T

17 2 W BT B R

Vey(B) = D 1y (KB (49)
k=—o0
B 18] 51 {oc, YR {y } 1 BV 35 B R] DALR IR N
1 © . 1 .
feyW) = 5 Z Yy (K)e ™5 = oy, (e7) (4.10)
k=—o0

M8 BE Sy (W) B SIS D R 988 3 53 FH ooy (W) BT - @y W) HEAT 7%, By (W) =
e BINBAERR, TTLUR SIS, () = Ay, (w)e 0w, I H ARG T LAy

Ary W) = |fiy W) = [cZy (W) + g2, (W)]*/? (4.11)
BET, R SCP I AT R A
|foey W)
W) fy, (w)
AT B, W) R IR {x Iy HEIAR N i IR PEAR SGRE L, HUE v
B 0 2 1 2208, BERAE 1, S EATHEIZAR N R BERIHE. & U

K2,(w) = (4.12)

—Qxy (W)]
Cxy(W)

FHVES J5c e P IR 8] e 10 E 25 3905 AR, 22, UL Yo FELE N [—m, ] o (R
I 72 G vt A B 5 0 AR ) B AT R, mT DURIEARIG 19755, HII e
PN Z BB R F AT RPN e . RIS, I 22 Seit B R BUE R/ INRE 1%
RAEMEHIRN.

Byy (W) = tan™'[ (4.13)

4.4.2 & DRI

T, TN, d it PR AN A B R AR, BT LA pr R
Sl & 1R S A B AR mE i BRI . HeHh, CFSI. GDP_M. CPI 1 R )
FEA A VG B a1 4.2 i
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Bl 4.2 CFSI. GDP_M. CPI 1 R FIR:A B &

MY 4.2 A1, CFSI. CPI AT R S —AMBUERS B I HA I3 0.025, %f
LI 40 A H . GDP_M 55— AN RIS LA ARIZE A 0.029, %R 3
34 A~ H. FEEATEAAK, CFSIL CPI. Al R 3 A B B I AR R, B AR
[ 4 i s 3 8 0 5 2 WL 22 5 7 i 1) AR 0 Jo R BB AR AL

Hxk, TP, oL ardk E &k 805 = A 5L 2 A B
KR, CFSI5 GDP_M. CPIFIR [ R WK 4.3 fion. Hrb, 14
MARR I INATRE, PAFR R R AR BIF AT RE, ZEUEIMETE 0-1 Z[A],
AP A 0 %o 2 1 T A AR 5 7 o] 2 A% b R DGR FE R K
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RHEE 4.3 7A1, CFSIY5 GDP_M [~V 75 AHT-3% BB AE A2 /T 0.083, B
JARIR T 12 AN AR CFSL CPI (1P J7 M T B LA /N T 0.05, BIJH
HIRT 20 M HRECR: CFSI 5 R BV 5 AT BMEAESR /N T 0.042, EE ]
KT 24 MARE K. FLA LA, CFSI 5 GDP_M. CFSI 5 CPI PAJ CFSI
5 R 7EK A B S B AT R A A

B, ARG, LA AT IR IE SRl s R ES E A TR B R C R,
BI45i%G . [FI2B A G55 % . CFSI 5 GDP M. CPI A1 R HIAHIE WA 4.4 Fiw.
Horb, BOARARE IR, PR FRRA AL B E, ABUERT 0, NEH]
A A B (AN 856 T IR H A S I E): A BUESET 0, WK RT# A 8 13)
5E#HBRIESRFL R HIUENT 0, WK FTE L= E T /54
AR S o
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B 4.4 CFSI5 GDP_M. CPI Al R KIAE#EE

RYE R 4.4 7750, CFSI4»15 GDP_M. CPI flI R FI405E. [F25 Rl G 0% &
b A AR T R A AR A . NSRRI KT 0.1 /N T 10 A H
B, BT R A G AMEN: HRMAKIRE, R /ANT 0.1 AT
10 ™A, CFSI Hksh#&a#iifa T GDP M, 5 CPI AR, (BT R K
VeI
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5 FESRE DR ERLFHEISE SN SH

— /N E KB X 5 K R K AEAR R BE B nT Dld i 4 il 4 1) R Rk
SEREAT BB, AH NI, < Rl A R T ORI, 122 SR B X ) 2 W
20 K AR 2 I B8 2 (R AN e P o |h T 25 4 [ A2 B R A 8 H 5 o
WS, TEANIRI G RAFREE T, 3 4 mb A 2210 I 14 U 708 22 45 25 AR U s e AN
[FIFERE b sm . BRIk, AHR /- #id@id E# 57 TVP-SV-VAR BAY, X 4x:fl )
TEH S B AL B A [ ) 4% S 3E— PR A AL

5.1 FHENEE

[ & 5[5 H (VAR #ALZ —Mh H k43 i 2 /N8 B 2 8] (3035 K RIS THR
R, Sims (1980) 7EUtIEAt FiR A RIS M E E FIE (SVAR) fiA. N THE
E TR i 7 A e L < Rk i 3 ot T W £ XSG s v 6 L o I 5 R B A% 3 R0
JS2, A SCKE SVAR RS o (R ANAR 23 B st A B BB 3 I A8 224, 1938249 31 TVP-
SV-VAR HRL, 3k — A5 e [ < Rl o7 37 i T 4 £ JRURS: s 0 06 3R 2 4 5 (1 3))
AL SR

SVAR BB X T :

Aye = Fiyeq + o+ EYeos + e (5.1)

Hrt=s+1,n, y Rkx 14 WAL E, ko] Wil 32 &%
A Fy, - EX Nk x kB RBUERE, pe vk x 14BN BT, Wu,~N(0,%), o;(i =
1, k) Eu bR iEZ, Ho:

o 0 -« 0

o -~ - :

=1 "0

0 0 O-k

g A N =MHAFE:

1 0 0
a1 0 :
A= 0
A1 Ogg—1 1

4, Bi=A"'F;, i=1,--,s, MG LN
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Ve = B1Yi—1 + -+ Bsyi_s + A7 1Zg, (5.2)
Hrh, &~N(0,I). ¥BAZBAT M EFATHSHRNB (k2 x 14EME) , & X
Xt = LW, Vi-s) HTQNHT NI, 1FH
v = X B+ A" 1Z¢, (5.3)
UG, D T B0 22 AR B 2 R R BEAFAE R AR 2 AT R, B0E (5.3)
T S HERT (R84, R T DAAS #] TVP-SV-VAR 5 7Y
ye = X f + A2, (5.4)
KA F = An R WER A RIC NS, BN SR AR, =
(haes e he)'s by, = logafi(j = 1, k;t = s+ 1,--,n), € TVP-SV-VAR
B 1) P ZHUR M BE LI AE 1 7R

Bt+1 =B + Hpt
Ors1 = O¢ + Ust (5.5)
hiv1 = he + Upe
& I 0 0 O
Upt 0 X 0 O
use | N0 Lo (f s 0 (5.6)
HUnt 0 0 0 Z,

HA, Bss1~N(Upo Zgo)s s41~N(Us0,2Z50)7 Rss1~N(Uno, Zno)o N T HLFHH
PR T G AL P IR AR SRR AR, A SRS g So R, 357 25 10 77 2 (R0 FR A B
HI AR i AR o S TAR G 1) /N ZIVE R R ABIR L S ki 1 T 18 o T B
RS EER ) ) BRI R A, A S % T Nakajima (2011) IR0, 3R %R
BERBESR RI% (MCMO) SRR THER B P 28, DRSS 8 TH e It
FIAEEME.

5.2 EEIEBAH R A

SN RN, AR LI AT 3 AN, A R BR s AT IR .
Al T #aEarEKnLE—HEENASME (GDP_M) 3 HTIE
P KRB AR B ——@ BRIk (CPD) 5 DL B e itk 2 B8 S SRR VL 1
AR —ARATIE]) 7 RFEDEAFAERIR (R
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JE X FRA 3L A 25 AN AR B A BEAT B AR AR IG: , DAL 8 AN TAL EE S )
BEIFI TR, HERERME 42 fix. RIBEERITUEE, SMNFEHHE
5% EZH K PR, &6 8 TVP-SV-VAR #i7,

5.3 SHHEITEGR

A SCIRYEFA SSBAE 0 M7, (EEEST TVP-SV-VAR MRS, 528 81k %
B oN&aE a5 (CFSD « HEENAS{E (GDP_M) . JERIH FMIEIE
¥ (CPD . FIZ (R - MR 5.1 Fr EILEIAL fF N $sh R, K3 FPE. AIC,
SIC F1 HQ JE N, A SCHf e st 5408 1 e

R51 BAMBHIEE

Lag LogL LR FPE AIC SIC HQ
0 -1315.800 NA 1.026 11.378 11.437 11.402
1 -812.841 984239 0.015° 7.180* 7.477* 7.300*
2 -797.270 29.934 0.016 7.183 7.718 7.399
3 -790.390 12.988 0.017 7.262 8.035 7.574

BHA, ACBELRR AN (5, ~Gamma(40,0.02), (3,); *~
Gamma(4,0.02), (Z,); *~Gamma(4,0.02), HAAHHZSH AWML E N -
Hgo = Hao = Hno = 05 Zpo = Zao = Zpo = 10 X I, FIRBUS KA BN, AL
BT Oxmetrics J R MCMC 53k, TEHIBRBUR ISR ASS, FET 10
000 K IBAUIIFE, ST CG TR AT UL R R S A1, d5 Rk 5.2
7R o

R52 SPMEHER
S RR¥E  ERisEE 95% B A5 X [H] Geweke Ztit & AU T

sbl 0.0228 0.0025 [0.0185, 0.0284] 0.039 14.31
sb2 0.0230 0.0026 [0.0186, 0.0287] 0.057 15.26
sal 0.0704 0.0183 [0.0439, 0.1135] 0.216 70.12
sa2 0.0666 0.0187 [0.0379, 0.1105] 0.661 64.06
shl 0.5643 0.1026 [0.3733, 0.7772] 0.533 46.74
sh2 0.9092 0.1499 [0.6461, 1.2396] 0.464 61.93
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WRYER 5.2 FIHN, &S TH K JE 58 00 AT S (E 45 35 8 95% K BAF X 8] A,
HAE 5% RE KT T, Geweke Giit&EH/N Tl FHE 1.96, RHESEWSL T 5
By A B AN RE AR 26, T WA SCR 2 1 TVP-SV-VAR ARSI
B o TCRGH R TR Is A3 B AR AR T 75 BRI AL A 8, BUE R, R
TOBA . WIS HAG TR UUE H, &S5 T HE R TS ReE m R 125/ T
100, Hr KRB A 70.12, FonERAUL R P 2024535 10000/70.12=143 AN
RS, B MCMC BRI A AU T B SHI A 1E . S H B
R B & 5.1 frrs

s s

:

b1 al
1
s 0
-1
L
gnl

1+ 1

omew OLW

Sb2
1
- 0
-1

Sb2

Ak k-
Lol T 1 1
0 150 300 450 0 150 300 450 0 150 300 450

1 1 1
0 150 300 450
Sh1

0030 0.035 0.125

5 0.100 0.10
0,025 0.030

0.075

0.025

0.020 0.050
0.020 0.05
C S, L [ AL L
0 5000 10000 0 5000 10000 0 5000 10000 0 5000 10000 0 5000 10000 0 5000 10000
Sh1 Sp2 Sa1 Sa2 Sh1 3~ Sh2
150 150 2 4
20
2
100 100
10 10 2 .
50 50
1 J 1 ] 1 1 Il 1 ] Il 1 [l 1
001 0.02 0.03 0.04 002 003 004 000005010015  00(.050.100.15020  0.250.500.751.00 05 10 15

B 5.1 SHIISENBRE

RYEE 5.1 ATLUE L RS BR TGS AR FEA G, SFEREAS ) B A R R 8L
FEYIIGE T %, fERZHE TR, REHET 0, RRSHEESHEET
FasE s, Hop A RE & RS AL, I WA R UL 5 OR BT

5.4 Biomm BI&5 SR 5y 4

FENOR, AR AN R i AN AN [F B RS A 0 BIER TERE A A
] < i A 25 o v s P49 DU s 7068 225 W 28 54 ok 582 0 ) P A AR AL
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5.4.1 N[EI FR HA € Rk 346 B o B9 B R i B 43

ARSCILIEE 3 M. 6 JAFD 12 JH=ANANE S, A W AT A
=ANJEBAS B, 20 Rk e S R B B A AR IS R . B 5.2 R T AR =R
[F) JE T, CFSL B & —BAL i E [ ph e xf 3 E GDP_M. CPI 1 R X =A%
2 1k e B ]

—— 3-period ahead
— — 6-period
t>@gpp.,, = - . - . = 12-period

0.05 “FSI

-0.05 | ~ o

|
2005 2010 2015 2020

02 "FSI

0.1 — —

—_ — — — —

0.0 |meeeeee- e e D Tmlee N ST el ot ol

1 1 1 1
2005 2010 2015 2020

0.075
0.050
0.025
0.000

) I I
2005 2010 2015 2020

B 5.2 ANFHGE R R 4 ot Bk v e L

WK 52 v LUE L, fEAEEH T, GDP_M. CPI fl R 1X =AE WA T
AR DA CFST — Sy IE [ ey (9 ik i B2 35 B A R 35 (N AR R, JF HAEAF
W EEATE, & B Rk B2 R AR — B AR S, IR B, B
A H 45 FORAR R A TSR SRS, AT, K, CFSI i £ %
FERE IR X GDP._ M. CPI A1 R HI/EFH 5 N 5

BfRckE, B 5.2 (a) ZlE T CFSI f—8ALIE Xt GDP_M [ ik
. ATAEH, EBEAMEAXIAIN, GDP M KN R SIEE R k. o EA Y]
[f&, f£ 2010 FZ 87, FEEHE R EFAX GDP_M EZ LA m s, FF
AFEAE 2007 4, HAAMERIARBRAME, £4-0.065%; TMAE 2010 F2 )5, &
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