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2023 FREWEAFIFEFKEIEFTUXEREZRL LH

ZFBERAWEM . R XK SEE R R

XEAR U 13
(KEMEKE €=k, XiE  300222)

EE3E

BESRE T BEUEENTHRA SEESREARINENEEREREERE
. XEETHZHAENZEUERT T EFEEAFHE T EHE R K% 450
E.EEI\EHWUH ZMRIHERFR. SREFERIAAEMRSBLFERIFHEEXTEHE A
KR EMENER, ENESRAERRARRLKSNNEMATHALRINKS. =Em
ZR=WH EEEEFEARS ﬁzﬁzwﬂi’“ﬂiwﬂmﬁ,&ﬁ BEARRNZENEEETERR
Bt HIE=EXET, SEREA. RARRYENGEEENEOZEGEY, EAESF
ﬁﬁ?ﬁﬁt|ﬁiﬂﬁ$ﬁﬁi[ﬁ’]iﬁﬂﬁ$m KB ES EaadtER €M=ERET,
BESRAR. AARRLESNFEEENNRZEERY, 7GR MR e S EAREE
FfFELEZEEH, EEEMRE. Alt, SHEATHEENMEEZELFHEIREE
AENFEE, FEXTHFEREIN, BENEEREEREMNE, BraPBRARRR
KBS .

K] ZFEFEAREN hB=EXE SR=FEXE BHRARRTKE
|

THIK TEEBRARRSBEAE. B UhE—EEsEF. e St
gt LE2EAGIMERRE. fEESHmHAHESREFel —HFLEENEE =
KRR EERRIERKNRAN G2 TITEHE, HP— ) E2NF IS HEER
FERFEREESAEEMN. MIEFREES. WiESSRKEWM AR HREELRKIHE
#E, EREAARENENFN, hinET £aESE, —BEBIESHNTAFHFEE
L, BERERANAKRTEREXER, SIXRAKRNRINEREKS), #HSBEETRE.
HAMERARRESE TR, EEsIABETeilisdeils. Xkt OMER/LKEKR
SHBHAERIL, M 1997 ERRBITEHE 2008 FHNEFREHARLT. SREIRL R
BERHREANASERA mEflEllszEXERE, SaE/IFEE5EHARRIN
BIZURENEX (Milesi-Ferretti 7 Tille, 2011; &ZWF, 2017). EREMEMRAZDUIGHER
MENNHIE AW N &, S AR R AR s > -1R4E 2016 FEFRHH ES L (IMF)
HMUANTRRENBEEERET YEEFTNEAATINESNYE (S99 70%), HXH
AERNAEE (HEE2Y59%), BROHELRENAOMEL (SEE2Y50%). Lk, HEERHEHR
AW EARGHENNR, EFFARSNREFENEERRLH, HARTEERASFKHRA
AR, EEAXRTNESIMEAR N—EesHBREATHERESE. Bit, £ 1T0RH
QR SO RN RO AN EE T, WREEEAREEEN T
FEHSAXRNEEEFEEMIULEN, MIERELARIKNE WEZA BT RlA
HEEESRIRS E%;Eq‘ﬁdnglLKﬁME\?Eﬁi 2L

EERAXRHNEHERS, FREMRNEZFTNAEENTWEE. AFE, T

s AN EEFHSHEESE AN EER SR B THERETARNSEWNEFHERT" (MERS:
17ZDA100) BIETERMERTSERIE.
44 *M%??f‘?ﬁﬂ?ﬁ 16 MELEFE, 22 PEMETHME 6 MEWAER.
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2023 FREWEAFIFEFKEIEFTUXEREZRL LH

l?x'ﬁ%m]’ﬁﬁﬂir‘ﬂ1i*ﬂ,‘ ENREBAMERT, BRMESEERN"KIERT, BslREXRS
REl. e bAg, AREERIRL.

Rl EFECEIHEENEREARDENEEEEN La{EHER.

HEFE—FEEN TSP EHESHMhSNEXH, BEENSYXREE ER" (Tobler,
1970). AR, BESMEYNER SFESZENERMAAXRALESEXCE. WTE
HERFAANS, BTHEZRREREFENNEFIER. MHRLRM B EFESE
AR (Alfaro 2, 2020). EH, BTEESH. RHEXRAY SEEFREHALRE
B IRERABRE (Cerutti &, 2019). BEKE, ARIEREAEHFARIKINZE]
FANEETRAENER: £§— ETE7EEAEEEXBFNEERE TEES3TRL.
SHTSZETOERL. SRUNBEZFAR, ABEESVzEMNHEEXE. AF-RHEHFTE
HIEAEBBEEmS | ANEFAARNERA DRSNS, £, BAFEE. MEMEE
BN SEATWNEZSBR B LR . RIEEEANTFER, "RRE st EsX
Bl AN CETRERRANIEA S, BEEFRRAELIECEZ. TREEELES
85, MmSIRBRMIFEETH, MERARINIEAE LT, KaEhEmEl. tsh, HIEE
ZHRESALARIEFZT RLNEREER, BIERERINERTTERUNXE. T
RS, Mgl 7THEEERNEBAE XK, ENEDZEE. HEESFENTHISEEENS
T, —EEESEARES SN EEER AR AR SR s IR = a A .
Alk, ASRH R 2.

ik 2: f_ﬁﬂﬁﬁm KN 2 8] {7 = 8] At R -

Eff, —EEFERAREMmLENFHEABEERTARRAR, Eon hERETEE
AL E?%lrﬁﬂtﬂmm%ﬁﬁﬁﬁﬂi. L—ESEFEEAFEN LI, SFEES
BENEAERSHNSHXBENSAHTEELS, EAEFEEITBEENEKEEIN (F

£, 2021). StFER, E2FERAHEEBEERENTSE N —HTHREEZFEEAH
EMNASEZEEAEGHRE EFH, MmslEesiilit. sREE. SRalltaEhEA
nE, A AEREESFEEARE LA TRENCFERNESFTEEAREELH, #
MmslEXFEERTHRE/KEETL (BFES 2020), FAXBFERAEHEARINETL. Alt,

A GR R 3¢
Bk 3. EFEEAR SN ERE AR EESEEm.
SR T8 A
1Ry gk
(1) EfoaER

HAMEBREFERARE MR AREINE RN, KK AR E S ER 3
TS, B, ERERSEDT:

Yie = o + B EPU; + B X + BaZe + ;¢ (1)

B VWREEE I TEFREHAEARNEHZNES), S TER2RLARSTEEER

EREmTh, ARFEHAXRINNGDEEL, B AEERFRRINKE (CFV) .
?D%ﬁzkuu.)\fﬁﬁj] (CFIVy:) PIRFEERHEAGH RSN (CFOVi:) . EPUxh i BExE t HZIfE
FERAHEN, WHINKXELMEIFPSIAT EREFEEAHEE (GEPU,) . XoFZA53 5
HERNEHEENTHRMETEE, ahBIREN. AXELERNRE, &> 0FRH
ZFEEAHE HEMEIEREAREES, RN BHEER.

(2) =(E]|ERIEE

HIREEAZE T HRNEEEENZMEE, M2 TH=EES FTHNEEEM. 1]
EHEES (2020) MR, SHELARFNEFHE=EHIEEE mANXLE=EEE T8
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2 FEFRLIRE. Bl FASFIETHE K S AR AR =T
m, WEESIAZEEE. EINZETEEEEEZEGEERE. ZEREEEAZEMEE

=il é%‘zjﬁj{iE'ﬁj\”*ﬁiﬁ;ﬁﬁﬁxﬁﬁiﬁlﬁﬁiﬁﬂﬁﬁ s =EEE, £ (1) vE
EHU: IER M EARFHTKES . DR EEERENT:

Yie = pWY;: + o + B EPU; + py WEPU + B2 X + B3Z; + &3 (2)

He, YRFEFi MEFRSHELREE BZIpyES), S#ECFV,,. CFIV, FICFOV,,; p
FrZ AT EEANSEECRE; WERESEXEISENSE5EE, ENXNERFE, 8
TEHhIE =5 (6] SRR FE (S AN S8 =) RERFE S, py RFREFECEAT B NG EE A Rshiksh iz

B Fm, EPURFTRIANERE t HZINSFEERAFEM -

2.4F ikl

(1) HEELE

iﬁ:ﬁﬁﬁim EE. 2 TEBERRMESNNEE, BEXREEEM=AFTRETNE:

FHRESFEE, —2EFXHBGARCH (1, 1) 37, =EXHEARMA (1, 1, 0) &5,
Jﬁi:ﬁ:fﬁéPaglialiﬁlHamlan (2017) . Neamdis (2019). SG/hEE (2020) B9Fss, REASERE
Ai# 5 GDP LhEMN L FRHNE RIREEXREE. A, 1EZ'J21EY1‘?*L.“Eﬁﬁ§ZE HEPR R
AR

CFx 2
CFVI.t J Zk—t 19[:GDPJ<_ ) [3,"

R u=1n 1o(Grs) CFuR% i MERTRES k BRSNS A AR, GDP,,

EFiTERGMXAEFE K HBNERNE~BE. EU, SHERRNESEHTEAR L
RENMTTE B T P

CFI

CFGy
CFOVL,(—J T 19(GDPJ; )2 (5)
(2) BLBELE

LFEFEIRENL. EFEEIAEEFETELEMMBUFLFBCRH G R E. /&
MEMM~ENAREE. AKX Baker £ (2016) #EY EPU 158UE AL FBRATEM
MAEEE, %5800 Baker & (2016) XAXESITEMNEF. BER. MEAEEFEERM
REFEEETREN BEERFIRFRNE. £ FERE PR EREFEEAH €L (GEPU)
S5EESFBEAREIL (EPU) HTH5R.

(3) =Hl%=E
XTEHIZLEAER, £ Fratzscher (2012) mIHR, EEUT B — LR RWEHAR
RAEFHNENEENEHREER. il EBEAEEEHE (1) £57/0ER (GDP), EHREE

GDP BEFRTEFHE SI—XRAZRTIN, FUEEERNEL. (2) BHHE (TRADE), X
REEZEOMLOSHFT, S RXASTITH, FREEERE. 3) BREK (CPI), &
RERE<FNERTEARS KBNEZA, 2014), BEMABERREE (CPD) {EAHEH
RE, FHEENEE. (4) NLEFEM (FR), —ESNLEEHEAME—EINLTHE
MOMEMENERRD TR, BEPTIERIERFENEARETNED, FlmARMETIT
MHEESNLEEIEAEFEE, FHEIERNE. (5) AARKFAADUE (KAOPEN), XH
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Chinn 7] Ito (2006) #2 A KAOPEN f58RTik EEMA AN A BER, SEE AF AL

KFPADEELS. RERFEE (6) =IMRRR (GVIX), X H CBOE Kah1Eia% (VIX)

FEETHRNE, FOHERNE. (7) £3iE (GBOND), EREE+FHEREE.
(8) £EKEFIEK (GGDP), IZEE GDPEILIEKEREE. =1 hTSMNHEAMEIT.

F1 kMgt
T2 BES 1 EE 2/ME e ShE
CFIV 1224 0.105 0.136 0.009 0.050 0.743
CFOV 1224 0.103 0.132 0.005 0.053 0671
CFvV 1224 0.059 0.048 0.011 0.038 0312
EFPU 1224 4.735 0.502 2.648 4743 6613
GEPU 1224 4 820 0.341 4.051 4820 5497
GDP 1224 12.53 1.274 9.424 12.72 15.45
TRADE 1224 13.76 2.360 10.07 12.77 19.79
FR 1224 10.76 2187 0.687 10.64 15.20
CPI 1224 4657 0.126 4206 4 649 5168
EKAOQOPEN 1224 1.508 1.183 -1219 2334 2334
GVIX 1224 2883 0.355 2.333 2819 4073
GBOND 1224 2911 0.945 1.560 2.740 5.070
GGDP 1224 1.707 1.635 -3996 2.030 3761

Iesh, FIGTE T HEFTEMRUEBETE 268 Pearson /X R, 153k 2 . &l
BETEZFEEAHEE (EPU) REXRSFECENHEN (GEPU) S5EEHEARRINKE
(CFV). EERAARANIRE) (CFIV) REEIHFAGLIKS) (CFOV) »[efFER AT ENIEHE
*ER, EEEELRRTEFEEARE TEMEEREARIES), X508t a
THNZER A—3. FSERPNE, AR AREROEEFEEA A RHE LS AEHA
KnanEsEfxR, BEEREBHTE M ENLIEST.
2 B ESE Y Pearson HXFH

EPU GEPU CFvV CFIV CFOV
EFPU 1
GEPU 0.518%** 1
CFvV 0.004 0.031 1
CFIV 0.Q75%%= 0.006 0_g3eex 1
CFOov 0.08o*** 0.017 0 g55%%x 0.99]*** 1

i Peasn HRXFREERR EF 5 T YU RRRERREEE 10%. M. 1NN EREKFTER.
(4) =[EEENE

NFZERTEEEME, EAFARE RSP ACANZEEEEEENZG. =6
#E & 0] AR el %8 (B 2 R B EREBA ARSNEEINE . EREWHaTS, —REPUhE
EEEAZEXBEXRNRER. EAXMNMRS, ao8hEESELRBBEXEXRNE
3Bk, Dt EAESFEEAHEESEHERRIESEHESEEm. R, £T
MEARARMEFESF T, ML AXESHTEXBEER, FELFERIAAES
SRR A B S =R 0.

*FiE=EEHEENEETESTES, MEENT:HFSERE. TR
T=EMNEEESE. AXSFET G ENRF (2021) (5, ETER 1 5EBR | 540 (d;)
REEAYEMIESCELERE, BEEANT:

(L/ap® ..
W = TNGTERCRE (6)
0,i=]

AT Sz a CBFEEMRE, ACRH LASSO-VAR mifie i EE, dadifsiuss
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MEXEENENE, BRERIERENERXFEE (FEF, 2020), JREAEH=(E
KEXRMARE.

N 7T p B89 VAR &R & o] ISR 24

Yi=v+ XL O ;+e (7)

He, ZWASERERSE, villen Al ARREIAMMLENM, OHREGER, p AiFEMHEL.

LASSO jREZERBFHRTHIN—MENN, Y UEN EINSHENETIN TEN
%, AR4E Nicholson % (2015) 9777%, LASSO-VAR ERIRfAITF0ATA:

11111123:1 Y, —v— 2P &Y |[F + Nl sl |y (8)
;114 =EjN=1|¢‘i,j| (9)
He, ||AlleA7ERE ARFHT NESHEHSE, 2EFA ST TEENEEANEH. 275

TS, BIDEET XEIBETET. |0 Form, B, AXRETEITRENEZHM, o]

OB REARENTERES 0. MAE M EEHERENEE.
EXFNEZEZZHET, BERINH STWNREAZTHER | NS BENLLEA .
G T (eAn T )R
%) = T s e’ (10)
Hep, IRREWeMAERERE, 0,28 MHERZUMNIEE, KB T EiINEH L
HAEH 0. A TFE XFMEEAENB THENEETENFTREMETH LAY 60 =1,

AR TN S TR A LT
Sty =0y = 55 (a1
ShEEE R MER i (IEHKE, RMBENSHXBEEE. 2T 5L JUHBEZENE
M. SE=ERBEREE I T
Shji=+]
0,i =j
3Bk
ANPRHAARNFEIEZERETEFRETESER (IMF) EMAMEE RN X
F< (BOP) MEFrEH L= (IIP) HiEE. AbEEHETEXRRETERETESAR (IMF)
EMATHERESEST (IFS). CEIC £IRAWEFFEAIEEM Wind HUHEE. A UROHR
RESHHRARRIENEIENEN, TNET 24 PERMEATRRINEENEIE 24 ME
1B 16 ML EN 8 M EFE, BARFNIAFTN. BET EREEEIHYE. &
LLREN 2006 FHE_FFE 2018 FENFEMNEREIEHTHR2. REARTEERFAG—
EHET, EEERARNEEHEER WABHTRXENG—FEE.

wij ={ (12)

V16 MEAZFEREAFIL, thFE, Mex, BE. BBF. ZE. ®RE. #H. 2RZ, BAFL BE.
BE. FiN, =, BREAXE. s MTXEFEARSHhT., EF, 2EF. EA. FE. FERHET, B0
ERETE.

P ETTEERABHESTEARIIE, FRET KAOPEN SEHEANE, MTMEARE 2018 F4FE.
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2023 FREVEARFZIHEFKEIEREXERZ L LE
VU, SzuFss WRrbr

1AEREHOA ] 55

(1) EREFEEIEENNEHEARMETNEEE

T3 ATKEFEEAREMENEHEELRNMEHNEEFWPRIERER. AxR29J4, £
BEFEEIAEENEGTREAEEEE, RREREFEEIHEE L SNEREEETA
MENKEN, ¥OE TR 1 ARk, HEEET, SHAREASHAER EXNNENSERER
5. EREFEEIRETE LT ERESHERR AR RAREEN KRERSHNSEE
ﬁﬁﬁﬁéﬁ'ﬁﬁm@ﬂ?ﬁiﬁﬁﬂ HAR, 4AREXE, SREFEEIAFETENEERERASR
FiEA . AR ESARA RN EIE TR ES 54 0.0085, 0.0228 71 0.0219, HEE 1%ME
EWKETEZE, RPTIRESFEFRIFE N EEAE A7 H R AT AN RS0
:EE%E%‘J BEEFNARBRATNERRINEINE WA T 2RRRNEANNEE, HERT

BEET, MESEAARHERARRABRSELARY, ATERRANTRRL FERTE,
E EEEER T EFERIHE T AR T AR ENE.
&3 EREFERABENS B AL RDED

(1 () (3) (4) (3) (6)

CFV CFV CFOV CFOV CFIV CFIV
GEPU 0.0056*** 0.0085*** 0.0066** 0.0228*** 0.0026 0.0219%**
(0.0015) (0.0029) (0.0033) (0.0066) (0.0041) (0.0083)
GDP -0.0082%** -0.0371%** -0.0350%%*
(0.0030) (0.0068) (0.0085)
TRADE 0.0403 *** 0.0358%** 0.0468%**
(0.0042) (0.0097) (0.0121)

FR 0.0045*** -0.0048%* -0.0056%*
(0.0008) (0.0019) (0.0024)
CPI -0.0008*** -0.0003%* -0.0005%*
(0.0001) (0.0001) (0.0002)
KAOPEN -0.0034%* -0.0060* -0.0098**
(0.0016) (0.0036) (0.0045)

GVIX -0.0001 -0.0013 0.0023
(0.0020) (0.0047) (0.0058)
GBOND 0.0034%** 0.0105%** _0.0103%**
(0.0008) (0.0018) (0.0023)
GGDP -0.0406%** -0.1501%** -0.1701%**
(0.0092) (0.0212) (0.0265)
_cons 0.0324%** 0.0048 0.0707*** 1.5511%** 0.0930%** 1.5932%%%
(0.0072) (0.0876) (0.0161) (0.2008) (0.0199) (0.2510)

N 1224 1224 1224 1224 1224 1224
2 0.0116 0.1962 0.0033 0.1378 0.0003 0.1165

T () RERER Y. USSR 10%, SR WK ERE “REPRENAT NRNES. TA.

(2) RESFEETEENNEREARMEINEEE

T4 AFEREFEEAREMNEHEEERMEHNEEFWPARIERER. Ax4 T4 &
E R BRI EMENEHEARA PR AR NS AR AR K NE R A E @A,
AR EZFREAF T FITESINERESHAE AR, Wik TERiE 1 eI, EPE5F
BURAHE MW BARARATR AR LRI T REE %N EZOKETEE, MXREAR
FEENE 5% BREMKETEE, BETREMNTRRERRNESI R LRN R, =85
SFEERZFEEIRE N LIRS MBEEESAE AR, BRMNREAZEEHAEARE
NEFEEAFEETEEWE .
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* 4 FESFBEETRENS SRR LR

(1 () (3) (4) (3) (6)
CFV CFV CFOV CFOV CFIV CFIV
EPU 0.0042%** 0.0025%* 0.0134%** 0.0126%** 0.0118*** 0.0125%**
(0.0012) (0.0014) (0.0027) (0.0031) (0.0033) (0.0039)
GDP -0.0076** -0.0349%** -0.0329%**
(0.0030) (0.0068) (0.0085)
TRADE 0.0417%** 0.0404%** 0.0514%**
(0.0042) (0.0096) (0.0121)
FR 0.0048%** -0.0049%** -0.0057%*
(0.0008) (0.0019) (0.0024)
CPI -0.0008*** -0.0003%* -0.0005%**
(0.0001) (0.0001) (0.0002)
KAOPEN -0.0031%* -0.0049 -0.0087*
(0.0016) (0.0036) (0.0045)
GVIX 0.0026 0.0043 0.0075
(0.0016) (0.0037) (0.0047)
GBOND -0.0041*** -0.0114%** -0.0111%**
(0.0007) (0.0017) (0.0021)
GGDP -0.0295%** -0.1263%** -0.1477%%*
(0.0080) (0.0182) (0.0228)
_cons 0.0398*** -0.1066 0.0391%** 1.2674%** 0.0497*** 1.3216%**
(0.0058) (0.0779) (0.0127) (0.1778) (0.0157) (0.2224)
N 1224 1224 1224 1224 1224 1224
2 0.0097 0.1934 0.0207 0.1412 0.0104 0.1192

236 Al V155

FEMiTE LT RA TR 2R A B FENS RN . £3CKAH Moran 28067 E0
4 NERMVEHRELRRNKENETT T ZEEXE5HT, Moran I5HEITTHEHARMT:
T s Xy Wi 6 —B)(x—%)

S WL Xims Wy
He, x AIAE, S =3, (x — D /mABERTZE, Wn=EEERMN (i, §) BTE.
TR Moran' ] ZEi 12 24

_ I-E(@
- Var@

25 Moran FEHR R ER B E€B T A XBHEEMMEZEXFEET, FA5HR
Moran 58I FEEZ ZN=EEXE, BB T 1% BE KLY, RBEEELARS
KEEFHREEEXNE, —EEBAARENE SN EMEREHE AR SEN TEF0,
'lﬂEDIEﬁjRulL fﬁﬂﬁﬂb&fﬂ‘ﬂ%ﬁ*ﬁfﬁo A, l_miliﬁﬂl—l—zjf.zjﬂ_*&%i:.%ﬁdium fﬁiﬁ%
EFEZEHEEIN, MRS TEFEEAHE N A RARR A= IR SNER.

(1) BT3B =88] KB 41T

ETHIERFEENSEITERENEIRERMNES . 8%, ZEaEXAREpHE
1% REHTEE, —ATHRBAXEINZEEEEE 75— ENEBEREARNEE
GFEZENZEIEE N - Loh, HiTREpA ERBESAE AR EREXE s EHEE
MR, AEEHRAARNKNESSIRBLERVEHRARINRF, Wik T % 2 BIRGL.
HR, =S5 (2) 7IFF (3) JEFEERAHeEmEiTREM 5% 00114 31 0.0110, BF
1% EZMKETBE, EBARLFERAFHE L LI SIBNARESRR AR EERAL
RN Besh, 8 (1) FIREA0.0023, £ 10%H EZIKETEZ, BEFREAHEN
MERARERSESEFELRENE. &a E=MERERARESEES, ZEHEEERR

[= (13)

(14)

"HETRERE FEEHE.
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# (WEPU) HIFEEZE, EHEFRFEAHETERSAE AR RS NE R FES R
HAE, ARSFEERIREN L BIERARRIEN LrRAEmELER Bk T
fRi% 3 B9RLL . XeJRE REALFEEAREMFENRELNY, AELFEEAHENL
RS SIABIERNEFEEARE L LT, T RLERETESNMLENE, &5&%
HEEEMN SRR R RN

F 5 ETHEsEXRNOIRER

(1 (3) 2)
CFV CFov CFIV
Main
EPU 0.0023* 0.0114%%* D.011p***
(0.0013) (0.0031) (0.0038)
GDP -0.0015 -0.0314%%* -0.0298%**
(0.0030) (0.0065) (0.0086)
TRADE D.03B3*** 0.0411%** D.0538%**
(0.0041) (0.0097) (0.0121)
FR 0.0D4g*** -0.0050%** -0.0057%*
(0.0008) (0.0019) (0.0023)
CPI -0.0007*** -0.0004%* -0.0005%**
(0.0001) (0.0001) (0.0002)
KAQPEN -0.0035%* -0.0054 -0.0094%*
(0.0015) (0.0035) (0.0044)
GVIX -0.0009 -0.0005 0.0017
(0.0017) (0.0040) (0.0050)
GBOND -0.0019%* -0.0083%** -0.0074%%*
(0.0008) (0.0019) (0.0023)
GGDP -0.0405%** -0.1253%%* -0.1404%%*
(0.0079) (0.0194) (0.0241)
Wx
EPU 1.1513%** 1.4796%* 1.5964%*
(02756) (0.6257) (0.7740)
Spatial
rho 23.2708%%* 9.2332%* 12.0981%%*
(5.1998) (4.5812) (4.3457)
Variance
sigma?_e 0.0D02*** 0.0D13%** 0.0021%**
(0.0000) (0.0001) (0.0001)
N 1224 1224 1224
r2 0.1580 0.1499 0.1300

Lesage (2008) #5ifi, H=[EITELFEET, BT=EEXENGE, =EHEEES
MBETEATREGFTEERRRDBEEENERFTENZMW. BR, LEREEEXN
WERTENFE O A ERDN . RIS ERN aE RS TN A BE. S TEN
RNAFRARR Y MEEARRFEANELER, P BEFBEEAHE A =6 7
AR, EESNAENN, SERMFE6 fix.

MERRCRE, =B ARIIKET, SFECGEAAEENETREIEZEAL
FPLFREAREE TS MERERE AR . NEBINERE, SFEEAHEY
SRR E AR ENREN A ETT R EC 0.0027 # 5% BEMARETEE, MEFEEARE LN
FEEARARA SR HEBETT R Er 510 0.0115 71 0.0117, HE 1% EFMHKE FNEE,
TPLFEERAREE LB MEREREAREEE. MEIERRCRE, —fMRilgifiia
MAKHT, BFBERIAFEENETRENSZF DL, HRESFEEATHE T EHARR
FREAFE T Eafaty, —EEFEERARER LrE SRR ER R AR R
#. MEXMLERE, EEHN A SHENLEER 50% L, ERESFEEIHEENZEE
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BN 2EHARREETNEEENEE . AMlE ERRSFEEAHE 1 ZH A
ARANTWE, HXIEEREFEZ2N T=EaHiy, XA JRsEmASFEER e
A ARIKHSNER, EEREMINEEEREASTE. AENFIER.

RO ZEM TR

FEENE B R s FEEAEE A B Eh FEEART A R

8

Eam | HENS | GEkE | Ans | DEwe | Gske | sne | SEwe | GEEs

ppp  COI607T 00D7TTT QOISR Q0258 Q0T 00MITRT 00274T QOIS 0019
(0.0031)  (0.0014)  (0.0028) (0.0059) (0.0031) (0.0054) (0.0077) (0.0039)  (0.0070)

(2) ETEah=ie X EREND T

ET =R XEEENZEITERENEEERNFTHT. 8% ZEBHEXAH
& 1%REEN T EE, RESHARXRTENFESSN=EEETN. kb, ETREp
ARFAESAERARSENEERXEESEREEE FANE, AR TERRIIENE
HleBXBERSERMERALRFRF, BRI 7B 2 096, HX x7F (2) 31
ME 3) JEFBERAFEMLRET R ES) 524 0.0092 7 0.0095, B 5% 10%A3 B & 147K
FTEE ERAEZFEEAREE L BBNAREARRL RRAKEE. M
(1) FIRECAH-00059, ERAEE. ®RiA, E-FMEHAXKNEE T, =EHEEIERRIE
(W*EPU) A IFHEZE, RBEFEEAREHERSAEARMSENNEET Fa=EH
HAE, AEZFEEAHEN LAY ERXERSERNERRIE LHEFERZEE
I .

F7 BETEAZEXRNEEAER

(1) 2) (3)
CFV CFOV CFIV
Main
EPU -0.0059 0.0092** 0.0095*
(0.0088) (0.0041) (0.0054)
GDP 0.0603*** -0.0345%*% -0.0274%%%
(0.0153) (0.0070) (0.0093)
TRADE -0.0588%%* 0.0387*%%* 0.0467%%*
(0.0216) (0.0099) (0.0131)
FR 0.0051 -0.0049%* -0.0036%*
(0.0042) (0.0019) (0.0026)
CPIL 0.0003 -0.0003%* -0.0004%*
(0.0003) (0.0001) (0.0002)
EAQPEN -0.0121 -0.0053 -0.0103%*
(0.0080) (0.0037) (0.0049)
GVIX 00132 0.0024 0.0123%
(0.0104) (0.0048) (0.0065)
GBOND 0.0108** -0.0108%** -0.0116%**
(0.0049) (0.0023) (0.0030)
GGDP -0.0210 -0.1642%%% -0.2576%%*
(0.0421) (0.0222 (0.0310)
Wx
EPU 00034 0.0194% 0.0265%
(0.0225) (0.0108) (0.0142)
Spatial
rho -0.3952%%% -0 357axEx -1.0330%**
(0.1391) (0.1214) (0.1752)
Variance
sigma?_e 0.0Dpg*** 0.0D14%** 0.0p25%**
(0.0003) (0.0001) (0.0001)
N 1224 1224 1224
12 00319 0.1474 0.1240
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HE—HREFERAHE NSRRI BAERENNY .. B AS8E, SR
iESJEﬁ_T—O H_ j},keéxiﬁ‘;],;% ﬁitgﬂﬁ*ﬁzkum f&ﬂéﬁfﬁﬁ’%ﬁ?i%ﬂ‘ i:.H:HﬁZfiulL
MALESNMETREIBZE AT, RPSFEEAHN F RSB BR R RS -
HZ, MNEEIRXE, SFEEAHENEE2EARIIRaNAGITTRECS-0.0050 BEEFE
£, MEFEEIFEENEETARA :J|L$f§3ﬂmfﬁl+%§ﬁﬁ”%u;b00117?[]00111 B#E
1% BEMKETEE, RBEFEFEIAEEESMBIEATATARRHES. H= M
EEHM RS, =fRINEEE ARSI, SFEEAREMNEITR SN ERSE 13
BERERAHEMNN eRXERESER WERARRNEEN TN A IEER, EEREAEZEN R
B INEHER IR B HEIESTEX £.

&8 ZER IR
SRR R S AT LR S RAT N B
EE
BHA | EERE | MERE | SRS | EERE | RERE | SRS | EEXE | BERE
-0.0020 -0.0050 0.0030 0.0208%*  0.0111%* 0.0097 0.0175%+ Q0112+ 0.0063
EPU

0.0122)  (0.0070)  (0.0148)  (0.0066)  (0.0033)  (D.00TTY  (0.0038) 00041)  (0.0076)

IR ERR

ARIE BRECRREE, AU T A AEETREIERE.

F—, HEMTHEAR. AIEREAGRHEIE, NEEEEE S%EKE E#THEER
4B, HTHTHAERHSEE, BREENFRI FAE 0. DRERESHTIXEELA—I
REBREEERSENG AT EAXNELRLR.

* 9 EESFEERAREEN EEA R ER

(1) 2) (3)
CFV CFOV CFIV
EPU 0.0015 0.0107*** 0.0113%**
(0.0010) (0.0026) (0.0033)
GDP -0.0120%** -0.0358%** -0.0292%**
(0.0023) (0.0057) (0.0073)
TRADE 0.0347%%* 0.0208*** 0.0355%**
(0.0033) (0.0082) (0.0104)
FR 0.0027%** -0.0028* -0.0031
(0.0006) (0.0016) (0.0020)
CPI -0.0006*** -0.0004%** -0.0005%**
(0.0000) (0.0001) (0.0002)
KAOPEN -0.0036%** -0.0044 -0.0091**
(0.0012) (0.0031) (0.0039)
GVIX 0.0003 0.0008 0.0040
(0.0013) (0.0032) (0.0040)
GBOND -0.0033%** -0.0096*** -0.0090%**
(0.0006) (0.0014) (0.0018)
GGDP -0.0272%** -0.0674%** -0.0836%**
(0.0062) (0.0155) (0.0196)
_cons 0.0310 0.8355%%* 0.8429%**
(0.0601) (0.1508) (0.1910)
N 1224 1224 1224
2 0.1902 0.1162 0.0877
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F 10 BT EXKMHEIEER

ERbRERIERE IR X ER R
CFV CFOV CFIV CFV CFOV CFIV
Main
EPU -0.0066 0.0112%* 0.0054%** 0.0011 0.0102%** 0.0106%**
(0.0083) (0.0046) (0.0035) (0.0010) (0.0026) (0.0032)
EHES %) %) 241 4] 4] 4]
Wx
EPU -0.0010 0.0112 0.0106 0.8955%%* 1.839]1%%* 2.1607*%*
(0.0216) (0.0121) (0.0092) (0.2128) (0.5428) (0.6701)
Spatial
rho -0 5872%** -0 37059%%* -0.3960%** 12.9208%* -30.5373%%* -30.2512%%*
(0.1424) (0.1586) (0.1230) (5.8807) (6.8584) (5.5365)
Variance
sigmal e 0.0060%%* 0.0018%%* 0.0010%** 0.0001%%* 0.0005%** 0.0015%%*
(0.0003) (0.0001) (0.0001) (0.0000) (0.0000) (0.0001)
EHEE =l =l = =l =l =l
LR_Direct
EPU -0.0061 0.0115%** 0.0103%** 0.0013 0.0095%** 0.0102%**
(0.0066) (0.0035) (0.0028) (0.0011) (0.0027) (0.0034)
EHEE = = = = = =
LR Indirect
EPU 0.000% 0.0003 0.0038 0.0085*%* 0.0094%** 0.0114%**
(0.0140) (0.0068) (0.0064) (0.0019) (0.0033) (0.0042)
EHEE = = = = = =
LR _Total
EPU -0.0052 0.0118%* 0.0141%** 0.009g*** 0.0154%** 0.0216%**
(0.0115) (0.0053) (0.0054) (0.0021) (0.0034) (0.0043)
EHEE = = = = = =
N 1224 1224 1224 1224 1224 1224
r2 0.0356 0.1200 0.0862 0.2001 0.1191 0.0838

F=, BRHERTE. AN EERTERNAARMESMNRIEORAL IE, EF

#i7ElIE, FRINFE 11 MR 12 s, SR S55XEHREER, BRAIBEAXHH SRS
o[ EEE.
* 11 EESFEEAHEESEHALRD
ey (2) (3)
CFV CFOV CFIV
EPU 0.0003 0.0109%** 0.0130%**
(0.0019) (0.0037) (0.0044)
GDP -0.0105%** -0.0210%** -0.0216**
(0.0035) (0.0081) (0.0097)
TRADE 0.0055% 0.0249%* 0.0374%%*
(0.0031) (0.0115) (0.0139)
FR 0.0047%** -0.0161%** -0.0125%*
(0.0011) (0.0023) (0.0027)
CPI -0.0006%** -0.0002 -0.0003
(0.0001) (0.0002) (0.0002)
KAOPEN -0.0028 -0.0030 -0.0031
(0.0021) (0.0043) (0.0052)
GVIX 0.0081%** 0.0159%** 0.0153%%*
(0.0022) (0.0045) (0.0054)
GBOND -0.0013 0.0017 0.0016
(0.0010) (0.0020) (0.0024)
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GGDP 0.0305%** -0.0362* -0.0817%%*
(0.0103) (0.0218) (0.0262)
_cons -0.1913* 0.4692%* D.7122%%*
(0.1044) (02122 (0.2554)
N 1224 1224 1224
r2 01018 01079 0.08%90
F 12 BEFZEXBEHNEEER
R RRERE B ERE
CFV CFOV CFIV CFV CFOV CFIV
Main
EPU -0.0051 0.0144%%% 0.0195%*%* 0.0120%%* 0.0055%** 0.0004
(0.0091) (0.0048) (0.0061) (0.0044) (0.0037) (0.0018)
BHEE 24 24 =45 24 24 =4
Wx
EPU 0.0022 0.0111 0.0182 04707 06886 1.4748%%*
(0.0235) (0.0126) (0.0160) (0.8684) (0.7224) (0.3608)
Spatial
rho -0.3760%** -02732%* -0.9478%*% 13.6132%%* 12.0373%%* 89518
(0.1355) (0.1132) (0.1652) (43114) (4.4530) (5.7743)
Variance
sigma?_e D.0DTFL*** 0.0D20%*** 0.0p33%*** 0.0D27*** 0.001 g*** 0.00Dg***
(0.0004) (0.0001) (0.0002) (0.0001) (0.0001) (0.0000)
LR Direct
EPU -0.0043 0.0127%%* 0.0160%** 0.0122%%* 0.0102%*%* 0.0006
(0.0072) (0.0035) (0.0047) (0.0045) (0.0037) (0.0018)
EHEE =4 =4 =4 =4 =4 =4
LR_Indirect
EPU 0.0021 -0.0105 -0.0157* 0.0058 0.0074 0.0133%**
(0.0154) (0.0096) (0.0090) (0.0082) (0.0067) (0.0031)
BHEE 24 24 =45 24 24 =4
LR _Total
EPU -0.0023 0.0022 0.0004 D.0181%* 0.0176%** 0.0135%**
(0.0126) (0.0083) (0.0069) (0.0090) (0.0073) (0.0034)
EHEE =4 =4 =4 =4 =4 =4
N 1224 1224 1224 1224 1224 1224
r2 0.0319 0.1110 0.0934 0.1476 0.1089 0.0526
%_ ERETHE. AR ER SRS =B HN N, FUE— XA =
EEETHE RN, SRz B R, EPNVE 1N EEN L EE AE, RGEHELAR
Kﬁﬁﬁi’ﬂ’“&él\ﬂiﬁﬁﬁﬁiﬁg ﬁ?ﬁ%ﬂ%ﬂ%ﬁ% iﬁéﬁﬁlﬁm iﬁiﬁ?‘iéﬁl*ﬁﬁﬁﬁﬂ%ﬁﬁ
ﬁ*ﬁﬁ.ﬁf_iﬂﬁﬁﬁuu. ﬁﬁﬂ}ﬁiiEE’];ﬁﬂﬁﬁiﬁg Liigi%%ﬁﬁﬁﬂf4$£$uu. RENFE
i@ﬁﬁﬂﬁ.ﬁ—ﬁ%ﬁTﬁﬁ-%ﬂig
F* 13 ZEiEEEGHIER
FREREERE HIEXEEE
CFV CFOV CFIV CFV CFOWV CFIV
Main
EPU 0.0034%* 0.0138%*%* 0.0158%%* 0.0029%* 0.0120%%* 0.0118%**
(0.0014) (0.0032) (0.0042) (0.0013) (0.0031) (0.0038)
GDP -0.0061*%* -0.0333%%* -0.0261%*%* -0.0039 -0.0356%** -0.0347%%*
(0.0031) (0.0065) (0.0052) (0.0025) (0.0067) (0.0083)
TRADE 0.0425%%* 0.0399%%* 0.0487%%* 0.0397%%* 0.0443%%% 0.Q575%**
(0.0043) (0.0095) (0.0130) (0.0041) (0.0056) (0.0120)
FR 0.0045%%* -0.0051*%* -0.0059%* 0.0048%** -0.0050%** -0.0057%*
(0.0008) (0.0019) (0.0026) (0.0008) (0.0019) (0.0023)
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CPI -0.0008*** -0.0003%* -0.0004%* -0.0008*** -0.0004%** -0.0006%**
(0.0001) (0.0001) (0.0002) (0.0001) (0.0001) (0.0002)

KAQPEN -0.0033%* -0.0052 -0.0099%* -0.0033%* -0.0051 -0.0089%*
(0.0016) (0.0037) (0.0049) (0.0015) (0.0035) (0.0044)

GVIX 0.0044%* 0.0073* 0.0190%** 0.0020 0.0032 0.0057
(0.0018) (0.0040) (0.0054) (0.0016) (0.0037) (0.0046)

GBOND -0.0048%*** -0.0133%%* -0.01350%** -0.0032%%* -0.0100%** -0.0093***
(0.0008) (0.0015) (0.0024) (0.0007) (0.0017) (0.0021)

GGDP -0.0354%%* -0 1532%%* -0.2420%%* -0.0347%%* -0 1125%%** -0 1270%%*
(0.0090) (0.0211) (0.0296) (0.0078) (0.0186) (0.0232)

Spatial

tho -0.2628%* -0.3192%%* -0.9871*** 25,9953 %% 12.0743%** 14.1123%%*
(0.1045) (0.1177) (0.1710) (45642) (4.3750) (42044)

Variance

sigma? e 0.0003% %= 0.0014%%* 0.0025%%* 0.0002%** 0.0013%%* 0.0021%%*
(0.0000) (0.0001) (0.0001) (0.0000) (0.0001) (0.0001)

N 1224 1224 1224 1224 1224 1224

r2 0.1966 0.1447 0.1214 01735 0.1462 0.1269

FM, REELE. REZIMFAANASFEEIABEERI AR, MHEgE (2021)
INAZFEREREARE ALFENOIMEER. B2, SHFEARINESMETES51%—
.ﬁﬁ%ﬂﬂ%ﬁ%ﬁﬁﬁ M EABEN A RERSAEEN. WenBERXRIFETRE

SERGAENA M EA. ZEDXMANEMEE, AXNZHATETESR#ATREEEE, 75
Eﬁﬁﬁllﬂ?&zﬁﬁﬁ% —2EEENEFE (2018) MERERTER | SINSEEFEET
BEMESEATRETS —2fFEXE (2020) NEBXARKEIAEEE, EUTHE 1 50
ZELFREAH T HIEEAGE | BAREERHEN (WUI) EABEESTAETE. TEFE
SOPGERMNFE 14 . BFR14E (1) - (6) F|e7%1, EPUREITREUYAHEEE 1%ME
¥'|ﬁ7J<$TE% WEREMERS T b EEREROERRANENZEIRN LN, A

LEFREAFEN T ESBINESEERRNES . MALEREEEERTHEER,
bﬂ?i‘%ﬁﬂﬁij{ﬁﬁﬁﬁ%@ﬁ b5k, €8 (1) - (6) %l Underidentification test (IRFIFZE5E)
TEE, HBHAFERAREA 713 555 T AT E4IAY Cragg-Donald WaldF £it £
1483.286, AT 10%maximal IV size {§ 16.38, /5§ 3 5|5 T BT E4£5HY Crage-Donald Wald F £
it8% 688.316, KT 10%maximal IV size { 19.93, HEAFEBSTETEGH. £ (4) - (6)
5 #Y Sargan statistic (IHEIRAIRER) FEE, I/ THSILETESHEN.

F14 TETEOARAEZE

BTETE 2815 BETETE 251S
(1) 2) (3) (4) &) (6
CFV CFOV CFIV CFV CFOV CFIV
EPU D.0123%*%  Q.0567**  0.0521%**  Q.0097*%*  (0448%** [ 0393%**
(0.0035) (0.0094) (0.0097) (0.0035) (0.0091) (0.0094)
GDP -0.0148%**  _00211%**  .D0187***  -0.0129%%*  _0.0130%**  -0.0110%**
(0.0011) (0.0030) (0.0031) (0.0012) (0.0032) (0.0033)
TRADE -0.0023%F* 0 0D48*F* D Q066%**  -0.001§%** -0.0023 -0.0044%*
(0.0006) (0.0016) (0.0017) (0.0006) (0.0017) (0.0017)
FR SD.0051%F*  LD0211%*F  .00227F*F  _0.00TTFE* _0.0313FFF _00326%*F
(0.0008) (0.0021) (0.0021) (0.0009) (0.0023) (0.0023)
CPI -0.0001 0.0005*% 0.0005 -0.0001 0.0005* 0.0005
(0.0001) (0.0003) (0.0003) (0.0001) (0.0003) (0.0003)
KAOPEN 0.0045%%%  Q.0218**  0.0210%**  0.0037**  00176%*  0.0168%**
(0.0012) (0.0032) (0.0033) (0.0014) (0.0035) (0.0036)
GVIX -0.0004 -0.0126 -0.0075 0.0003 -0.0076 -0.0024
(0.0039) (0.0107) (0.0110) (0.0044) (0.0115) (0.0118)

26



2023 FREVEARFZIHEFKEIEREXERZ L LE

GBOND -0.0013 -0.0000 -0.0004 -0.0007 0.0006 0.0004
(0.0018) (0.0048) (0.0049) (0.0018) (0.0048) (0.0049)
GGDP 0.0006 -0.1393%** -0.1446%** 0.0095 -0.1162%%* -0.1215%%*
(0.0164) (0.0447) (0.0461) (0.0171) (0.0444) (0.0457)
_cons 0.2769* 1.6900%%* 1.7679%%* 0.197% 1.4884%** 1.5748%%*
(0.1606) (0.4363) (0.4498) (0.1674) (0.4345) (0.4474)
N 1200 1200 1200 975 975 975
r2 0.3965 03932 0.4005 0.4231 0.4465 0.4537
Anderson #5315
§ \ 665.826%*%  665.826*%*  665.826**F  573.442%%%  573.442%%F 573 440%%x
(IRBF 25
Cragg-Donald 35
1483.286 1483.286 1483286 688.316 688.316 638316
(B3I E#BEsEE)
Sa.rga.n statistic q _
2.103 0.050 0.160
.I_F!.-L/ %I *&:ﬁ

fi &5 'R el

XENEBHERRFENE AR, ENENESRXBEEREANSH= B EENE] L,
ETH M ANZEUB/EN TEFEERATHE T AR RINEEN L MR MR =6 708,
ZREE F—, £ lf‘ﬁﬁﬁxﬁﬂi MR ZEESFERATH AR A RENER N

EI1EA., ﬂﬁiﬁﬂﬁl‘hm ERGEMNEWAT2ERRMNES. £, HEZEXET,
BESRAR. AARRLENFEEENLERZ R Y, BRAESFERAREE DA NEIT
ExEHE AR NN ﬂﬂﬁ—ﬁi%ﬁ’]ﬂ:ﬁfﬁlﬂmﬂﬁﬂﬁi ZS[a) gt RO S B R AY 50%[
F. £= S£BZEXRET, SEREAR RARRLENFEEENAEZEEGES, BEXE
,IJ?FIEIK'TE%,E|ﬁiﬁﬁ%ﬁ§5‘$ﬂi?m.ﬁiﬁﬁﬁ$m EAMEWEAIEEZEEE R,
BREENEES.

ET bR, AOGRBAITHREIN. $— BRTLEIR. aEXBREAARINEIEN,
BESNAMTESTALRNNE, rﬁﬂﬁ%ﬂﬁﬁ;ﬁtm EEN, BRIEE AR AW gl <
Az, EMEHiRE. £ ReEFECGEMERE. REM. BEEFIESTRIZIRE
FE. MBEE, AleHEALAHSSEARSEFENERE, ANRBIENESFEER
T, EREBERAHEMNEN, BEEAHE SRS ERRARIERS. £=, N
BEBREMAE. —ERfiRaRasFEEEN=Z Rt iy, AReEARIENE, SE
BERNNIZNESERARNEWNEEME, B SR A =) KE £ E R &3,

S E3CHR:

[1] Alfaro L., Faia E., Judson R. A., Schmidt-Eisenlohr T. Elusive Safety: The New Geography of
Capital Flows and Risk{T]. NBER Working Papers, No.27048, 2020.

[2] Baker S. R., Bloom N., Davis 5. J. Measuring Economic Policy Uncertainty[J]. The Quarterly
Journal of Economics. 2016(4):1593-1636.

[3] Bamrot L. D., Serven L. Gross Capital Flows, Conmmon Factors, and the Global Financial
Cyecle[JT]. The World Bank Working Papers, No.8354, 2018.

[4] Calderon C., Kubota M. Ride the Wild Surf: An investigation of the Drivers of Surges in
Capital Inflows[J]. Journal of International Money and Finance, 2019 (92):112-136.

[5] Cerutti E. M., Claessens S., Puy D. Push Factors and Capital Flows to Emerging Markets:
Why Knowing Your Lender Matters More Than Fundamentals[J]. Journal of International Economics,
2019(119):133-149.

[6] Chinn M. D, Ito H. What Matters for Financial Development? Capital Controls, Institutions,
and Interactions[J]. Joumal of Development Economices, 2006(1):163-192.

27



2023 FREMERFIHEFK T EETRNRRRILCLE

[7] Davis I. S., Valente G., Wincoop E. V. Global Drivers of Gross and Net Capital Flows[T].
Journal of Intemational Economics, 2021(128):103397.

[8] Forbes K. J., Warnock F. E. Capital Flow Waves: Surges, Stops, Flight, and Retrenchment|T].
Journal of Intemational Economices, 2012 (2): 235-251.

[9] Fratzscher M. Capital Flows, Push Versus Pull Factors and the Global Financial Crisis[T].
Journal of Intemational Economices, 2012(2):341-356.

[10] Gauvin L., Mcloughlin C., Reinhardt D. Policy Uncertainty Spillovers to Emerging
Markets-Evidence from Capital Flows[J]. Working Papers. No.512, 2014,

[11] Julio B.. Yook Y. Political Uncertainty and Corporate Investment Cycles[J]. Journal of
Finance, 2012(1):45-83.

[12] Lesage J. P. An Introduction to Spatial Econometrics[J]. Revue Déconomie Industrielle,
2008(123):513-514.

[13] Pagliari M. S., Hannan S. A. The Volatility Of Capital Flows in Emerging Markets:
Measures and Determinants[J]. IMF Working Papers, No.41, 2017.

[14] Tobler W. R. A Computer Movie Simulating Urban Growth in the Detroit Region[J].
Economic Geography, 1970(2):234-240.

[15] Milesi-Ferretti G. M., Tille C. The Great Retrenchment:International Capital Flows During
the Global Financial Crisis[J]. Economic Policy, 2011(66):289-346.

[16] Neanidis K. C. Volatile Capital Flows and Economic Growth: The Role of Banking
Supervision[J]. Joumal of Financial Stability, 2019(40):77-93.

[17] Nicholson W. B., Matteson D. S.. Bien J. VARX-L: Structured Regularization for Large
Vector Autoregressions with Exogenous Variables[T]. International Journal of Forecasting,
2015(3):627-651.

[18] BRAR—, KE. F T HEMSEFRMMRHRI]. L7, 2018(8):134-146.

[19] TEIE, =iF SEREFEENERMNEEPENEFERIEN=EZBRHARIT] €572
FTEE, 2021(5):53-68+135.

[20] SE/hm, AR, ER BREARRESINERDKIOEHE
ST BT EfrEEs, 2020(10):24-33.

[21] s, EEEE, IE. ERARRSIRATHNE LT WM TIRR]. 25
E)7s, 2011(5):118-123.

[22] FE, W, T BTXEMNSNSFEEIREEEI0E DIV 5[]
Fresiize, 2020(4):54-64.

[23] B, KM RES. SFEEIREMOBEELDEN R MHEE
3, 2021(1):92-106.

[24] #FiE, FTEE, HEY. FEEFEEAHENSEBERARRII]. HARR,
2017(11):4-16.

[25] JEA, #MAm. hEBUENE . SHEARRHNSHCHHEND] EREF,
2021(6):31-41.

[26] X8, BRE. ShEpmE. SCRIESHREAARDN]. EFESHEI, 2018(5)45-54.

[27] X33, XGFER, NEE, KR EREFECRAREE. TonesMieian SEHRHA
AR EBETFFHTT, 2020(4):46-60.

[28] XE, #KWF, WKEH, ERK bVEHFE. THARSEHSEN] TETLE
. 2020(9):156-174.

[29] &g, el BKIEE. EREFEERIREENFAHEFERTRRINFE W] I
B2, 2018(03):35-49.

E T8 # AR K

28



2023 FREMERFIHEFK T EETRNRRRILCLE

[30] E&fe, AiFRF, WER BEARDE. SHBEAHNSSETBERBET. 87
T, 2019(4):14-25+124,

[31] gL, FEE, Fik EFFELFHSMEEXMENESISEERESE
22 90 FRLERMEHE D MT]. EFr&afiF, 2020(10):44-54.

[32] gL, % BE. &5, SR IfREMNBRARRSRENNENE WS
20 42 90 FADERAZIREEEDIT ST E[T]. HFEFHHR, 2021(5):38-52+135.

[33] #%7EE, RER KRR @FRFEimeEtSRatsslnETaftE—%F
TR M EEXERRIFRT]. 2505, 2020(1):65-81.

[34] 5K3LW, 2228 £FEEAFEMNFEEEESE ZSIE R S8t
2020(3):105-123+126.

[35] 5KHH, BaR ERFRAERRES R EE Frm 55 L S EatbR]. E57E5,
2014(8):151-172.

[36] k&, Eh, =EEH, SKEZ. AEAMBEARSSIRERRILII]. L5 5 EEH
77, 2017(7):65-73.

[37] i, EH, B FENSFBEEATEENE TEFREIEI]. S,
2021(1):49-67.

20

29



2023 FREMERFIHEFK T EETRNRRRILCLE

Contents & Abstracts

Economic Policy Uncertainty, Spatial Connectedness and Short-term Capital Flow Volatility

Liu Haojie LiuYang

With the improvement of global economic and financial integration, the volatility and resonance
degree of short-term capital flows have increased significantly. Based on the linear and spatial
perspectives, this paper discusses the linear and spatial impact of economic policy uncertainty on the
volatility of short-term capital flows. The linear regression results show that the global economic
policy uncertainty and the economic policy uncertainty of various countries aggravate the short-term
capital flow volatility, and the impact on short-term capital inflow and outflow volatility is greater
than net capital flow volatility. The results of spatial regression show that there is a spatial spillover
effect between the fluctuations of short-term capital flows, and it is heterogencous under different
spatial weight matrices. Under geographic spatial connectedness, there is a significant positive spatial
spillover of short-tenm capital flow volatility, and rising domestic economic policy uncertainty has a
positive spillover effect on the increase in short-term capital flow volatility in nearby regions. Under
financial spatial connectedness, short-term capital flow volatility have significant negative spatial
spillovers, but economic policy uncertainty has positive spatial spillovers to short-term capital flow
fluctuations, and the significance level is weak. Therefore, short-term capital flow management should
not only consider the impact of economic policy uncertainty, but also pay attention to its spatial
spillover effects, and prevent short-term cross-border capital flow risks by strengthening international

regulatory policy coordination.
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Carbon pricing and enterprise productivity-The role of

price stabilization mechanism

2R Aw IRT
(KEMEXE €%k, XiE 300222)

[Abstract]:

Total factor productivity (TFP) is widely used to evaluate the development quality of the
economy, and carbon price stabilization mechanism (CPSM) has been introduced to reduce the
climate policy uncertainty. Whether and how the CPSM can affect TFP is an issue of great interest.
Using a unique panel dataset of China’s 494 listed firms in 8 carbon intensive sectors from 2006 to
2019, we examine the effectiveness of the CPSM in China's carbon emission trading scheme (ETS).
The results show that the carbon ETS with CPSM which has clear price corridors can improve the
TFP by 0.381, the ETS with CPSM which has no explicit price ceiling or floor could improve TFP by
0.198, and the ETS without CPSM has decreased TFP by 0.352. The heterogeneity analysis indicates
that the CPSM is effective to improve the TFP in power generation, building materials, nonferrous
metals, and chemical sectors. Moreover, in terms of mechanisms, the CPSM can improve the TFP
through promeoting technological innovation and easing financing constraint. Our findings confirm the
effectiveness of CPSM on the improvement of firm-level TFP and provide some key implications on
how to design an effective CPSM.

[Key words]: Carbon emission trading scheme: Policy uncertainty; Carbon price stabilization
mechanism (CPSM):; Total factor productivity (TFP); Difference-in-difference (DID).

1. Introduction

China as the world's second largest economy is trying to promote its economic transition from the
inefficient and blind development model to high-quality development model (Xi, 2022). As an
important indicator, total factor productivity (TFP) is widely used to evaluate the resource allocation
efficiency and then the development quality of the economy (Xiao et al., 2021). Meanwhile, as the
world's largest greenhouse gas emitter, China is also trying to introduce the carbon pricing policy. i.e.
carbon emission trading scheme (ETS). to control its carbon emission. Theoretically, appropriate
environmental regulation can stimulate innovation compensation effect, thus improving the
productivity of firms (Porter and Vanderlinde, 1995). As market-based environmental regulation
carbon ETS can provide a clear carbon price signal for relevant firms, and may encourage firms to
carry out technological innovation and optimize resowrce allocation, so as to improve the firm-level
TFP.

However, the carbon price evolution may be affected by the economy. technology and policy
uncertainties, and the uncertain carbon prices may have an important impact on business activities of
enterprises, and then their productivity. According to Porter and van der Linde (1995), well designed
environmental regulations can improve total factor productivity (TFP) through stimulating innovation
and reallocating resources, which is the so called “Porter Hypothesis”. However, the environmental
policy uncertainty may have some unexpected effect on the firms’ investment and financing behavior,
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R&D expenditure and innovation. Firstly, it’s generally agreed that the uncertainty of environmental
policy has a negative effect on the firms’ investment and financing (Li et al, 2022: Wen et al., 2022).
As firms’ future investment opportunities of low-carbon technologies can be regarded as call options,
the environmental policy uncertainty may increase the options value and make the returns of waiting
options higher, hence the firms will actively delay the current investment of low-carbon technology
(Ma et al., 2022). In addition, environmental policy uncertamty exacerbates information asymmetry
between financial institutions and firms, and it becomes more difficult and expensive for the firms to
get the finance resources. Hence, the financing constraints become more stringent and the firms cannot
access to enough finance to increase low-carbon investment. Secondly, it's generally believed that
when policy uncertainty rise, firms would take various measures to reduce innovation risks, such as to
postpone R&D investment decisions, and the green technological innovation may be inhibited (Bergen
and Mufioz, 2018). Moreover, the uncertainty of carbon price will also affect business activities of
enterprises. Specifically, the excessively low carbon prices may discourage abatement efforts (Li et al.,
2022: Lin and Jia., 2019), hinder the low-carbon investment (Zhang et al., 2020) and technological
innovation (Mo et al., 2016); on the contrary, excessively high carbon prices may impose
unacceptable cost pressure on firms and decrease the expenditure of the firms on innovation (Mo et al.,
2016). Hence, the stable carbon price signals are needed to facilitate investments in the
decarbonization of the economy.

In order to provide a stable price, carbon price stabilization mechanism (CPSM) has been
introduced to suppress the excessive fluctuation of catbon price{ Wang et al., 2020a, 2020b ).
Under this mechanism, the government is allowed to sell a certain amount of allowances to keep the
carbon price below the price ceiling; meanwhile, the govermnment comunits to purchase back
allowances from the market to keep the carbon price higher than the price floor (Murray et al., 2009).
Therefore, the government can propose a price corridor combined with price ceiling and price floor to
provide a clear price signal for the enterprise operation and low-carbon investments management
under uncertainty (Wood and Jotzo, 2011). At present, many countries have taken various measures to
implement CPSM to suppress the excessive fluctuation of carbon price, such as China's pilot ETSs,
EUETS, Australia ETS and UK ETS (Wood and Jotzo, 2011). In this work, what we concern about is
as follow: whether and how the CPSM would affect the performance of the enterprise productivity, i.e.
the total factor productivity, and how to improve the design of the CPSM to facilitate the policy
effectiveness, which is of great interest for the academic world and the policy makers.

Existing studies mainly focus on the ex-post evaluation of the China’s pilot ETSs on the
firm-level technological innovation and production efficiency, and it is generally agreed that the ETSs
have positive effect on promoting green investment and technological innovation ( Wang et al.,
2020a, 2020b :  Fell etal, 2012 : Xuetal. 2016 : Mo etal. 2016 ). On one hand,
plenty of studies explore whether the innovation can be induced by the implementation of ETS, which
are more closely related to the Porter hypothesis. For example, Zhu et al. (2019) found that the
innovation patents on low-carbon of firms covered by China’s pilot ETSs, will increase by 5~10%. On
the other hand, other researchers believed that China’s ETS could promote the transformation of the
investments and improve the total factor productivity in carbon-intensive industries (Li et al., 2022;
Bai et al., 2022), and eliminating backward production capacity, increasing R&D funds and adopting
cleaner technologies were the intemal mechanism of ETS affecting the firms” TFP (Xiao et al., 2021;
Wu and Wang, 2022).

Although the existing literature has explored the carbon pricing effect on the technological
mmovation and productivity, there are still some research gaps. First. the existing studies mainly focus
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on the effects of the presence or absence of an ETS, while the impact of CPSM on firm-level TFP has
not received much attention, and especially the comparison of different types of CPSM on the
improvement of firm-level TFP has been little investigated. As an emerging policy tool, although
CPSM is considered to be effective to suppress the excessive fluctuation of carbon price and enhance
the policy effectiveness of ETS on promoting firm-level TFP ( Wang et al., 2020a, 2020b ), there
is still little empirical evidence. Second, the influence channels of CPSM on the improvement of
firm-level TFP have not been fully explored. Third, heterogeneous effect of CPSM among different
industries have been ignored in most literature.

To fill the gaps above, we use a panel data set of 494 listed firms in 8 carbon intensive sectors
from 2006 to 2019 and employ a difference-in-differences (DID) model to evaluate the CPSM effects
on firm-level TFP, and then we conduct a systematic analysis of the mechanism on how the CPSM
works, which makes up for the insufficiency of previous literature in the following aspects. Firstly,
this is the first study to empirically investigate the effects of CPSM on TFP. which enriches the current
research on the policy design of carbon ETS. Secondly, the effect of different types of CPSM on
improvement of firm-level TFP is investigated, based on which the policy design can be further
refined. Thirdly, we provide reliable empirical evidence for the theoretical hypothesis on the influence
channels for CPSM to improve firm-level TFP, and provide policy implications for national-wide ETS.
Fourth, the effectiveness of the CPSM among different sectors is compared, and the sectors in which
the CPSM effect is significant are identified.

The remainder of this paper is organized as follow. Section 2 conducts a theoretical analysis and
proposes three hypotheses: Section 3 describes the methodology and data: Section 4 discusses the
results of the benclmark regression. heterogeneity analysis and the transmission mechanism
identification; Section 5 conducts robustness test; Section 6 presents the main conclisions and
provides policy implications.

2. Theoretical analysis and hypotheses

Existing studies have confirmed that the ETSs possess a certain positive impact on firms'
behavior (Hong et al., 2022). In essence, these studies are usually associated with the Porter effect
hypothesis, which indicates that the environmental regulation can stimulate technological innovations
and resource allocation optimization, so as to improve their TFP in the long term. As an emerging
policy tool, the implementation of CPSM in ETS is effective to suppress the excessive fluctuation of
carbon price and provide a clear price signal to promote the improvement of firm’s TFP. Specifically,
the firms with high marginal emission reduction cost, may face the pressure of a prohibitive cost. At
this time, the carbon price signal can provide incentives for the firms to carry out transformation and
optimize resowrce allocation, so as to improve the firm’s TFP. Thus, the following hypotheses are
proposed:

H1: The implementation of CPSM in ETS can be conducive on firms’ TFP improvement.

Next, it is intuitive that the heterogeneity exists in the impact of CPSM on firms” TFP in terms of
firms’ ownership, size as well as industrial properties. Theoretically, the operation situation, COz
mitigation measures, and solvency margin among firms might depend on the firms’ ownership, size
and industrial properties (Ren et al. 2022). In specific, compared with non-state-ovmed firms,
state-owned firms have more chamels to obtamn favorable policy information and financing
advantages, so as to realize the improvement of TFP (Wu and Wang, 2022). In addition, larger firms
tend to be in a domiant position in sensing policy information and obtaining external funds (Marin et
al., 2018; Lu and Zhang, 2022), which are more likely to induce scale economic effect with the
implement of ETS, and thus realize the improvement of TFP. Moreover, the firms® industrial
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properties may also influence the CPSM effect on TFP. Specifically, as there exist significant
differences among industries in carbon mitigation technology, carbon abatement costs and risk
tolerance etc., the impact of carbon price fluctuations and the stability of carbon price on the firms
among industries is different (Mo et al., 2016: Tietjen et al., 2021). In specific, the impact of CPSM on
the investments of low-carbon technology and green innovation among industries is different (  Xie
et al. 2021a, 2021b ). Accordingly, the impact of CPSM on improvement of firm-level TFP for
different industries may differ (Wu and Wang, 2022). In view of this, the following hypothesis is
proposed:

H2: Firm-level TFP improvement by CPSM is affected by the heterogeneity of firm’s ovwmership,
size and industrial properties.

As mentioned above, CPSM can stabilize the carbon price to encourage firms to optimize resource
allocation and seck for more technological mnovation, so as to improve their productivity. However,
there are few studies exploring the influence mechanism of the effect of CPSM on firm-level TFP. So
we make a hypothesis on how the CPSM can improve firm-level TFP and verify it. Firstly . with the
carbon pricing being implemented, the firms will have to pay for the carbon emission and face the
additional cost or opportunity cost of carbon, and especially the firms producing more
carbon-intensive products will face higher costs and even losses. In this situation, closing down and
phasing out the energy and carbon-intensive equipment is a key measure to realize carbon mitigation.
Specifically, the CPSM can provide a stable and reasonable carbon price and will incentivize the firms
covered by ETS to eliminate the backward production capacity with low efficiency to promote carbon
emission reduction, and the firm-level TFP can be improved simultaneously, which is the so called
de-capacity effect.

Secondly, CPSM can promote technological innovation to improve the firm-level TFP. Specifically,
the firms in face of the stable and reasonable carbon price. will have a strong incentive to invest in the
technological innovation of CO2 emission reduction, so that the efficiency of existing production
process can be improved and new production technology with high efficiency and low emission can
be invented. Since technological innovation in low-carbon technology often faces a high risk, the
CPSM can suppress the excessive fluctuation of carbon price and provide “continuous incentive” for
firms to invest in technological innovation, and promote the improvement of firm-level TFP,

At last, existing empirical studies show that the fluctuation of carbon price in ETS will increase the
uncertainty of firms’ carbon-related costs and inhibit the financing capacity of carbon-intensive firms
(Baietal., 2022: Wuand Wang, 2022). As an effective policy to keep the carbon price at a reasonable
level, CPSM is conductive to stabilizing firms’ cash flow and improve the firms’ access to finance
resource so as to invest in advanced low carbon technologies and improve firm-level TFP.

In summary, the analysis above leads to the following hypothesis 3.

H3: CPSM improves firm-level TFP via three channels: financing effect, de-capacity effect, and
technological innovation effect.

Thus, the theoretical framework on how CPSM affects firm-level TFP is presented in Fig.1.

46



2023 FREMERFIHEFK T EETRNRRRILCLE

Mechanism analysis H3 |

Eesource allocation _.{ Financing effect | '
optimizati on —'{ De-capacity effect i

Technclogical Technelogical
]

. innevation innovation effect J

LTI

petrochemical sectors

H1 ;
/ Types of firm . . Industry i
i . . Firm s1ze . g .
; ownership classification |
i State owned fim = Total registered »  powet, building, steel, E
E and non-state capital nonferrous, chemical, :
' owned firm paper, aviationand
1 1
| i

' Heterogeneity analysis H2

Fig.1 The theoretical framework ofthe impact of CPSM on firm-level TFP
Note: H1, H2, and H3 denote hypothesis 1. hypothesis 2, and hypothesis 3, respectively.

3. Methodology and data

To evaluate the effect of the CPSM on firm-level TFP, this study introduces the measurement of
firm-level TFP in Section 3.1. Section 3.2 constructs a DID model. Then, the independent variables,
dependent variables, mechanism variables, and control variables are introduced in Section 3.3. Finally,
the descriptive statistics of the variables are presented in Section 3 4.

3.1 Measurement of firm-level TFP

The total factor productivity is estimated based on ACF model in this paper (Ackerberg et al.,
2015). Different from Olley-Pakes (OP) method and Levinsohn-Petrin (LP) method, Ackerberg et al.
(2015) considered the labor input into the intermediate input demand function, so as to obtain the
consistent estimation of the production function.

First, we agsume that the firm’s production function is as follows:

Ve = Brckpe + Bilpe + By + wpe + €54 (1)

where Y, 1s the loganthm for firm f’s output m year #; k #¢ 1s the loganthm for capital mput of

firm fin yeart; [ ¢ 1s the loganthm for labor mput of firm fin year #: wp, is the firm f°s TFP m year

tand £¢; 1s a random error term. The intermediate input My, 1s assumed to depend on the firm’s
capital input kﬂ and @Wg where Mg = f (kﬁ, wﬂ) . Given that the demand function is

monotonically increasing in Wy, the My function can be inverted, so that wg = [t (mﬁ. {uﬁ).

We assume that labor input and intermediate input are simultaneously determined by the firm during

the production process: then labor input is a function of productivity and capital,

lee = 9(Wrekpe) = g(fF 7 (mpewpe). kpe) = g(mype Kepe) (2)
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By substituting Eq. (2) into Eq. (1), we can obtain the production equation, as shown in Eq. (3) .

Yre = h(mye, ke ) + €5 (3)

where h(mﬁ,kﬁ} = Bkk_ft + g(mﬁ,kﬂ) + f_l(mﬂ.wﬁ) . Next, we use the

non-parametric method to fit Eq. (3), and the fitting value of firm’s output after eliminating the
influence of random error £, 1s obtained as j}ﬂ.
Finally, we use two-stage Generalized Method of Moments (GMM) method to estimate the

coefficients of ff. f; and B, inEq.(1). and thenthe fim’s TFP, wy; canbe obtained as,

TFPy = wpy = Ve — (-Bkkft + Bilge + .Bmmfr) (4)

3.2 Difference-in-difference model

The DID method is widely employed to evaluate the post-effect of environmental policy on firms’
TFP. taking the policy as a multi-period quasi-natural experiment (Xiao et al., 2021; Wu and Wang,
2022: Li et al., 2022). This study employs a DID model to quantitatively evaluate whether and to what
extent the CPSM policy can improve the firm-level TFP. Among a variety of policy evaluation
methods, DID is considered as an effective method to estimate the net policy effect, and thus it has
been widely applied to evaluate ETS policy effect (Bai et al., 2022; Wu and Wang, 2022). In order to
quantitatively examine which type of CPSM policy can improve the firm-level TFP, we conduct DID

model followed Lange and Maniloff (2021) as shown in Eq. (5).
TFPfTT = -80 + EMEU -BiJETS—typer?t + pXirt + Ye + aj + Eire (5)
where TFP;,, represents the TFP of firm i located in region r at year . ETS_type);
represents the dummy variables of ETS with type u in region » at year . Specifically, if a listed firm
located in region r at year ¢ is included in pilot ETS with type u CPSM., the dummy variable
ETS type/;=1. otherwise. ETS_type, =0. The coefficient [f,, represents the effect of type u
ETS on firm-level TFP. Similarly, X, represents a set of control variables related to firm economic

performance that may affect total factor productivity, y,represents the time fixed effect. @;represents

the industry fixed effect, and £;,, is a random error term.

3.3 Variable selection

In this section, dependent variable, key independent variables, mechanism variables, and control
variables are introduced before we conduct the quasi-natural experiment.

3.3.1 Dependent variable

TFP is the dependent variable in the DID model, and it is measured by ACF model shown in

section 3.1. The input and output indicators used to measure TFP are defined as follow. The labor
input, [ fe- 1 Eq. (4) is defmed as the firm /s total number of employees at year r: the capital mput,
k r¢- 10 Eq. (4) is defined as the firm f’s net fixed assets at year #; the intermediate input. My, . m Eq.
(4) is defined as the firm fs operation and management costs at year ¢, including selling costs,
financial costs, depreciable cost, employee salary ete. While, the output. y¢;. in Eq. (4) is defined as
the firm f's operation revenue at year . Therefore, based on the input and output indicators above, the
TFP for all listed firms can be estimated in this study.

3.3.2 Key independent variable

In order to evaluate the effect of carbon price stabilization mechanism on firm-level TFP, we
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should determine the key independent variable in Eq. (5). According to the document of 8 pilot carbon
emission trading markets in China, carbon price stabilization mechanism refers to a policy tool to limit
excessive carbon price fluctuation and keep the balance of supply and demand of carbon emission
permits in ETS. Ag shown in Table 1, Beijing and Hubei have the most sophisticated and detailed
ceiling—floor mechanisms in 2014 and 2016, respectively. Beijing sets a price corridor with a specific
ceiling and floor price (20 and 150 CNY) at which the regulator can release allowances from the
reserve or buy back allowances. Hubei takes the same approach but only provides an implicit price
corridor. Both pilots set aside between 5% and 10% of the total allowances in a reserve to keep prices
below the ceiling. Shanghai, Shenzhen, Tianjin and Guangdong seek to maintain a price floor through
reserve prices at auction in 2013, 2014, 2013 and 2014, respectively. Initially, Guangdong set the
reserve price at a much higher level (60 CNY in 2013) than the actual market price (about 17 CNY).
However, the proportion of auctioned allowances remained below 5%, limitmg the ability of the
regulator to maintain the price floor. Given this difficulty, Guangdong gradually cancelled its initial
reserve price by linking it to the spot market price. To curb higher prices. these 4 pilot ETSs also set
aside reserves to realize allowances into the market. However, the regulation does not establish the
explicit ceiling price. Finally, Chongqing and Fujian have no carbon price stabilization mechanism.
Thus it can be inferred that the carbon pricing uncertainty in Chongqing and Fujian pilots may be most
significant, Shenzhen, Shanghai, Guangdong and Tianjin pilots have the mediate carbon pricng
uncertainty, and Beijing and Hubei may have the lowest catbon pricing uncertainty.
Table 1 Carbon price stabilization mechanism in China’s pilot ETSs

Implementat

Pilot ETSs  Carbon price stabilization mechanism ST
1on time

Beijing set aside more than 5% of the carbon quotas for auction, and will
Beijing buy back carbon emission quotas to keep the carbon price fluctuating 2014
between 20 CNY/ton to 150 CNY/'ton.

The carbon price is intervened by auctioning part of the carbon quotas.

Shanghai The carbon price for auction is not set explicitly. 2013
The carbon price is intervened by auctioning part of the carbon quotas

Shenzhen but no hlggm carbon price l":- sct explicitly. Spcciﬁlcally_. the government 2014
sets aside 3% of carbon emission quotas for auction and they can buy
back no more than 10% of the annual carbon emission quotas.

Guanedon The government reserves 5% carbon emissionl quotas to suppress the

= excessive fluctuation of carbon price, and no trigger carbon price is set 2014

g explicitly.
The govemment limits the carbon prices varymng between -10% and

Hubei +10% of the previous trading day's closing price by issuing carbon 2016
emission allowances.
The government issues by auction or buys back carbon emission

Tianjin allowances to stabilize carbon prices, and no trigger carbon price is set 2013
explicitly.

Chongging No carbon price stabilization mechanism.

Fujian No carbon price stabilization mechanism.

Based on the carbon price stabilization mechanism of China’s pilot ETSs shown in Table 1, we can
divide the carbon price stabilization mechanism into three types. Type 1 ETS refers to that in the
Chongqing and Fujian ETSs, in which the government won’t intervene the carbon price. Type 2 ETS
refers to that in Shanghai, Tianjin, Shenzhen and Guangdong, in which carbon price can be intervened
by the open market operation or reverse prices at auction, but floor or ceiling carbon prices is not clear.
Type 3 ETS refers to that in Beijing and Hubei, in which the CPSM has reasonable price corridors and

follows clear rules in open market operation.
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The three types of ETS in China’s pilot ETSs are shown in Table 2, the value of dununy variable
ETS type.. ETS_type? and ETS_type’ in Eq. (1) are determined by the location of listed
firms. For example, the dummy variables for a listed firm located in Beijing or Hubei province, can be
represented as ETS typel =1. ETS_type? =0 and ETS_type, =0. and the dummy variables
ETS type3 =0. ETS_type? =0 and ETS_typel =1 for a listed firm located in Chongqing or
Fujian province.
Table 2 Three types of carbon ETS in China

Type Standard Pilot ETS
1 The government won't intervene the carbon price in open market  Chongging and Fujian
Carbon price can be mtcrvcned by the open market operation or o nghai, Tianjin, Shenzhen
2 reverse prices at auction, but carbon price floor or ceiling is not 4G d
clear and Guangdong

Explicit price corridors are set following clear rules of open

market operation. Beijing and Hubei

3.3.3 Control variables
In addition to the key independent variable, there are other factors that may affect firm-level TFP,
and we should control these factors in the DID model:

(1) Total assets turnover ratio (TATO). This variable reflects the operation performance of listed
firms. A higher total assets tumover ratio means a higher operating capacity. This variable is expected
to increase the TFP.

(2) Firm age (AGE). This variable reflects the firm’s establishment time, and a higher firm age
means that the firm’s operation experience and technology accumulation are richer (Xiao et al., 2021;
Wu and Wang, 2022). This variable is expected to increase the TFP.

(3) Number of employees (EMP). This variable is measured by logarithm of firm’s employee
numbers. A higher number of employees may significantly increase the innovation level and reduce
operation risks (Guan and Cheng, 2020; Xiao et al., 2021). Thus, this variable is expected to increase
the TFP.

(4) Manager age (MAAG). This variable reflects the manager characteristics of listed firms.
Generally., a higher firm’s manager age means that the operation and management experience of firm’s
manager are richer (Siebert and Zubanowv, 2010). Thus, this variable is expected to increase the TFP.

(5) Provincial economic development (ECO). This variable is measured as logarithm of GDP in
the located province of listed firms. In general, a higher logarithm of GDP means a higher level of
economic development and a better business environment of listed firms (Li et al., 2022). Thus, this
variable is expected to increase the TFP.

(6) Urban population (POP). This variable is measured as logarithm of urban population in the
located city of listed firm, and a more urban population means that a bigger market for the firm's
products( Xieetal.,2021a, 2021b ). This variable is expected to increase the TFP.

(7) Carbon price (CPR). This variable is measured as the average annual carbon price in 8 pilot
ETSs. As shown in other studies, the carbon price has significant effect on firm-level TFP (Koch and
Themann, 2022; Wu and Wang, 2022). In order to eliminate the interference of carbon price on
firm-level TFP, we use the carbon price as a control variable in the DID model.

3.3.4 Mechanism variables

As mentioned in section 2, there are three influence channels through which the CPSM affect the
firm-level TFP, and therefore we select mechanism variables to represent these three influence
channels:

(1) Financing effect (FI). Financing constraints is used to measure the difficulty the firms faced in
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accessing financing resources. The financing constraints are measured by a synthetic index built on
several financing indicators. According to Whited and Wu (2006), we adopt Whited—Wu (WW) index.
which is estimated by using the generalized method of moments method of the investment Euler
equation, to measure the firms’ financing constraints in this study. Existing studies found that WW
index could accurately represent firm’s financing constraints, which is calculated using the data related
to the firm’s financial and industrial characteristics, such as total assets, the firm’s sale growth rate and
the industrial sales growth rate (Yildirim, 2020; Bemnett et al., 2020; Ersahin, 2020). And a higher
WW index means it is more difficult to access financing for listed firms. Therefore, we select the WW
index to measure financing effect.

(2) De-capacity effect (DC). CPSM may provide a stable carbon price signal to incentivize the
firms to phase out catbon-intensive production capacity. In many relevant studies, the fixed assets
liquidation has been employed to evaluate the firm’s elimination of backward production capacity
(Wang et al., 2019; Zhang et al., 2020; Wang et al., 2020), which represents the total amount of
equipment assets that must be eliminated due to obsolescence and excess capacity (Alderson and
Betker, 1996). Therefore, in this work we select the fixed assets liquidation to measure de-capacity
effect.

(3) Technological innovation effect (TI). Compared with the other types of patents, green patent
mainly refers to that of energy conservation, alternative energy production and waste management'.
Plenty of studies confirmed that the number of green patent applications can better represent the
technological inmmovation level of firms in high-carbon industries (Cui et al., 2021 Jia et al., 2021;
Zhao et al., 2022; Wu and Wang, 2022). Therefore, we select the logarithm of green patent
applications to measure the technological innovation effect.

3.4 Data description

Considering that China’s pilot ETSs started operation in 2013, we set the starting time of the
sample as 2006 to ensure that the sample data before the launch of ETS is enough. Meantime, we set
the cut-off time for the sample as 2019 to exclude the effect of the COVID-19 on TFP of listed firms.
We also exclude ST, PT, ST* listed firms and delisted, unlisted, and IPO firms in the sample period.
Some missing values are extrapolated through the interpolation method. Thus, we adopt a panel data
set of 494 listed firms from 2006 to 2019 in § carbon intensive sectors’.

Except for the TFP, other raw data used in this study are collected from Chinese Research Data
Services Platform (CNRDS) and China Stock Market & Accounting Research Database (CSMAR).
Some missing values are extrapolated through the interpolation method. The descriptive statistics of
the above variables are shown i Table 3.

Table 3 Descriptive statistics of the variables

Category Variable Unit N  Mean Std.Dev. Min Max
Dependent TEP \ 4491 7778 0945  5.063 10.70
variable
TATO Yuan 4491 0701 0460  0.0510 3.256
AGE Year 4491 1125  6.254 2 27
Control EMP Person 4491 7.816 1175  4.159 10.93
ariables (logarithm)
varianles MAAG Year 4491 4924 2912 4060 57.19

! Data sowrce: https://www3_wipo.int'wipogreen/en/aboutus/

2 These carbon intensive sectors include power generation sector, building materials sector, iron and steel sector,

nonferrous metals sector, chemical sector, paper sector, aviation sector and petrochemical sector, which account for
fi tals sect h al sector, pap 1 ati f d petroch al sect hich t i

nearly 90% of China’s carbon emission in 201 8. In addition, these sectors are also covered by China’s pilot ETS.
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ECO Yuan 4491 1072 0596 8717 11.99
(logarithum)
POP Parson 4491 6326  0.789  4.111  8.047
(logarithm)
CPR Yuan 4491 4980  13.59 0 76.95
Mechanism FI 4491 -1.017  0.0800 -2.134 -0.528
variables TI Item (logarithm) 4491  0.247 0.686 0 5.476
' DC Yuan 4491 00520 0.729 -6.812 7.614

4. Results and discussion

The results are presented in the following three parts. Section 4.1 reports the results of Parallel
trend test. Section 4.2 presents results on the impact of the CPSM on firm-level TFP. In Section 4.3 the
heterogeneity of the effect among different sectors is analyzed. In Section 4.4, the mechanism on how
the CPSM affect the TFP is analyzed.

4.1 Parallel trend test

The prerequisite for applying the DID model is to meet the requirements of the parallel trend
assumption, which need to be tested before the benchmark regression. To empirically test the parallel
trend assumption, we follow  Li et al. (2022), and adopt the event study method based on the
following equation:

6
TFPy: = Po + k-.-Z_éﬁ“ X fot + pXie + Ve + @ + €y (6)

k¥-1

where DX is a dummy variable associated with the “event” of implementing CPSM, while other
variables are described in previous sections. The year in which region » implement CPSM is denoted
by s,.. As China’s first CPSM in ETS pilot was started in 2013, the samples only include the data of
six years after the implementation of CPSM. Thus, 6 is used as the threshold for setting the dummy
variable. The rule for assigning values to DJ, is as follows: if t — s, < —6, then D;° = 1.
otherwise D = 0:if t — s, = k. then DX = 1. otherwise D), = 0:if t — 5, > 6. then
DSF = 1. otherwise D& = 0. To avoid multicollincarity, we define the year preceding the
implementation of CPSM as a reference; that is, the scenario that meets k = —1 is omitted. The
symbols that remain in Eq. (6) have the same meaning as those in Eq. (5). Our primary focus is [3;.. a
set of estimated coefficients that indicate the annual impact of CPSM on firm-level TFP.

Fig. 2 presents the estimated coefficients with the 95% confidence interval. The horizontal axis is
the number of years before and after the implementation of CPSM. For example, 6 and —6 represent 6
years before and after the implementation of the CPSM, respectively. As shown in Fig. 2, we can
accept the null hypothesis of the consistent time-varying trends of TFP in both CPSM and non-CPSM
region before the implementation of CPSM: hence, the parallel trend assumption is acceptable.
Therefore, the implementation of CPSM can be treated as a quasi-natural experiment to investigate the
effects of CPSM on firm-level TFP. We can also find that, after the implementation of CPSM, the
effect of CPSM on the improvement of TFP becomes significant in the first year and gradually
becomes weak in the fourth year.
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Fig.2 Parallel trend test

4.2 Benchmark results of the impact of the CPSM on firm-level TFP

The impact of CPSM on firm-level TFP is analyzed using the DID model shown in Eq. (5), with
TFP as the dependent variable and the dummy variables ETS typel . ETS_type? and
ETS_type?, as the independent variables. As shown in Table 4, column (1) represents the results
without control variables, whereas the control variables have been added in columns (2). Table 4
shows that the goodness of fit for column (2) is better than colunm (1) with the year fixed effect and
industrial fixed effect.

The results show that from column (1) an (2), the coefficients of the core explanatory variable,
ETS type,. ETS_type? and ETS_type? . are all significant at least 1% level. In specific. as
shown in column (2) of Table 4, the coefficients of ETS typel. ETS type? and ETS typep,
are -0.352, 0.198 and0.381, indicating type 2 and type 3 ETSs can both improve the TFP of listed
firms in the treatment group by 0.198 and 0.381 compared with the listed firms without ETS. While,
the type 1 ETS may decrease the TFP of listed firms by 0.352. By comparing the coefficients of
ETS type? and ETS type® with the coefficient of ETS_type®, we can get the effect of CPSM
on the improvement of firm-level TFP. Specifically, the CPSM in type 2 ETS and type 3 ETS can
improve the firm-level TFP by 0.198 and 0.381, respectively. Moreover, the type 3 ETS, which has
explicit carbon price corridors and clear operation rules in open operation market, is the more effective
to improve TFP of listed firms than the type 2 ETS. There are three possible explanations for the
results. First, the uncertainty of carbon price without CPSM may increase the operation risk, and the
firms may delay the current investment of low-carbon technology adoption, so as to reduce the
firm-level TFP. Second, compared with ETS without CPSM. the ETS with the reasonable carbon price
corridors offer a more clear carbon price signal for firms to optimize resource allocation, and then
promote the improvement of TFP. Third, the reasonable carbon price comidors offer a long-tenn
incentive for firms to make R&D investment and green innovation, and then the TFP of firms can be
improved. Thus, Hypothesis 1 is verified.

Furthermore, the coefficients of all the control variables are sigmficant at the 1% level
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Specifically, the coefficients of TATO, AGE, EMP. MAAG.ECO and POP are positive, indicating that
total assets turnover ratio, firm age. number of employees. manager age, provincial economic
development and urban population have positive effects on firm-level TFP. The results are consistent
with our expectation in section 3.3.3. However, the coefficients of CPR is not significant, showing that
carbon price has non-significant effect on the firm-level TFP.

Table 4 Benchmark regression results on the impact of the CPSM on firm-level TFP

(1) (2)
VARIABLES TFP TFP
ETS typel -0.161%* -(0.352%%*
(-2.40) (-5.73)
ETS type 0.173%* 0.198%+*
(2.20) (3.07)
ETS type3 0.63G%+* 0.381%*
(6.57) (5.01)
TATO 0.818kH*
(31.97)
AGE 0.01 4+
(7.31)
EMP 0,307+
(25.17)
MAAG 0.0] 3%+
(3.48)
ECO 0,384+
(12.03)
POP 0.026*
(1.72)
CPR 0.002
(1.37)
Number of firms 494 494
Observations 4,491 4,491
R-squared 0.269 0.561
Time FE YES YES
Industrial FE YES YES

Notes: ¥#% ** and * represent significance levels of 1%, 5%, and 10%, respectively: the values in
parentheses are standard errors.
4.3 Heterogeneity analysis of the policy effect
In this section, we investigated the heterogeneity of the CPSM effect on TFP from the perspective
of firms’ ownership, size as well as industrial properties. Firstly, based on Eq. (7) the heterogeneity
effects of different types of firm ownership and firm size are considered.
TFpP irt — .B[] + EuEUﬂuETS_typerﬁ‘ + EHEU ﬁ::}fi * ETS_IZ_VPE:.‘: + pXIrt
Fye + @ + &y (7)
where H are variables describing firm ownership and firm size, including SOE; (dummy variable
set to 1 if the firm 7 is state-ovwned firms: otherwise 0), SIZE; (firm size measured by the logarithm of
the total registered capital). The meanings of the other variables in Eq. (7) remain as deseribed above.
Table 5 reports the effects for the heterogeneity analysis of firm ownership and size. Consistent
with the theoretical expectation, the coefficient of SOE * ETS typel, is significantly negative
(-0.190) at a 10% level, while the coefficient of SOE * ETS type? is significant positive (0.342)
at a 5% level and SOE = ETS type?, is significant positive (0.554) at a 1% level, indicating that
the CPSM is more effective to promote the TFP of state-owned firms than that of non-state-owned
firms. Moreover, the cocfficients of SIZE * ETS type). SIZE = ETS type? arc significantly
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positive at 1% level, and the coefficient of SIZE * ETS _typeS, is significantly positive at 5% level,
indicating that larger firm sizes result in the CPSM having more significant effect on the improvement
of TFP. Therefore, the results show that the heterogeneity in firms’ ownership and size has clear
impact on the implementation effects of CPSM, which is consistent with Hypothesis 2.

Table 5 The heterogeneity of CPSM effect on TFP among firm ownership and size

) @)
VARIABLES TFP TFP
ETS typel 0257+ 1 AT
(-3.81) (-4.43)
ETS type2 0.065 -1.010% %+
(0.91) (-2.73)
ETS type3 0.078 -0.618*
(0.81) (-1.70)
SOE_ETS typel -0.190*
(-1.74)
SOE_ETS_type2 0.342%%
(2.50)
SOE_ETS_type3 0.554%%*
(3.94)
SIZE_ETS typel 0.138#**
(3.75)
SIZE_ETS type2 0.147%%*
(3.55)
SIZE_ETS type3 0.096+*
(2.43)
Number of firms 494 494
Observations 4,491 4,491
R-squared 0.563 0.581
Control vanables YES YES
Time FE YES YES
Industry FE YES YES

Notes: ¥*% *¥ and * represent significance levels of 1%, 5%, and 10%. respectively; the values in
parentheses are standard errors.

Next, Fig. 3 reports the heterogeneity of CPSM effect on firms® TFP in 6 carbon intensive
sectors®. For power generation sector, the cocfficient of ETS_type is -0.61. indicating the ETS
without CPSM has decreased the firm-level TFP by 0.61. While, with the CPSM being implemented,
the firm-level TFP has been improved much. Specifically, the cocfficients of ETS_type? and
ETS type2 are 0.38 and 0.58, respectively. One possible explanation is as follow: as the largest
carbon emitter in China (BP, 2020), almost all firms in power generation sector are covered by the
ETS. Thus, a clear cartbon price signal provided by CPSM can accelerate the phase-out of
low-efficiency unit and promote the low-carbon teclmology adoption, and eventually improve
firm-level TFP.

For building materials, nonferrous metals and chemical sectors, the coefficients of ETS_type?,
are 0.25, 0.52 and 0.35 at least 10% level, respectively. indicating type 3 ETS has improved the
firm-level TFP by 0.25, 0.52 and 0.35 in these sectors, respectively. In other words, an explicit carbon

price corridor and clear operation rules in open operation market are conductive to improving TFP of

3 Due to data availability, the listed firms in aviation sector and petrochemical sector are not enough to discuss the
effective of CPSM on firm-level TFP. Thus, this study investigates the heterogeneous effects of CPSM on firmsin
power generation sector, building material sector, iron and steel sector, nonferrous metals sector, chemical sector, and
paper sector.
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listed firms in building materials, nonferrous metals and chemical sectors.
For iron and steel sector, the coefficient of ETS_type, is significant negative (-0.34) ata 5%

level. but the coefficients of ETS_type? and ETS_type? arc all non-significant at least 10%
level. It implies that CPSM cannot mitigate the negative effect of ETS on firm level TFP in iron and
steel sector. The possible reason for this may be that the production procedure of firms in iron and
steel sector is complex, the Monitoring, Reporting, and Verification (MRV) cannot assure the accuracy
of carbon emissions data during the period of 2010-2019, and the CPSM cannot provide an incentive
to improve firm-level TFP. Thus, CPSM is ineffective on the improvement of firm-level TFP i iron
and steel sector.

In summary, we can conclude that the implementation of CPSM for firm-level TFP is affected by
industrial heterogeneity and Hypothesis 2 is verified.

ETS typet ETS type2 ETS type3
ion - -
Power generation ﬁ o —
Building materials - @ | | & | o |
-0.06 -0.11 0.25
Iron and steel - O | & L8
-0.34 0.29 0.09
Monferrous metals - . e
-0.51 0.60 0.52
Chemical L e o & |
-0.32 0.18 0.35
Paper - O L.
-0.25 -0.03

1 -5 0 5§ 1 1 -5 0 5 1 1 -5 0 5 1
Coefficient Coefficient Coefficient

95%CI 90%C| ——

Fig.3 The heterogeneity of CPSM effect on TFP of firms among 6 sectors
4.4 Mechanism analysis of the policy effect
According to our discussion in section 2, CPSM can improve firm-level TFP via the channels of
financing effect, de-capacity effect, and technological innovation effect. To empirically identify these
effects, we construct the following two-stage mediating effect model based on DID model.
In Stage 1, the effects of CPSM on the potential mechanism variables are examined based on the

following equation:
M;,.. = 0y + 0, ETS_type}, + 0,ETS_type? + a3ETS_type’, + pXiye
Tye @ + &y (8)
In Stage 2, the effects of mechanism variables on firm-level TFP are examined based on the
following equation:
TFP ,; = 8 + 8, ETS typel, + §,ETS_typel, + 83ETS_types; + 6, M,

+pXipe + +ye + @ + &4t (9)

where the mediating variable M is the potential mechanism variables, including financing constraints
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index (FI effect), liquidation of fixed assets (DC effect). and the logarithm of green patent applications
(TI effect) shown in section 3.2.4. The other variables are described in Eq. (1).
Based on Eq. (8), these three influence channels through which different types of CPSM affect

the mechanism variables are verified. As shown in colunm (1) of Table 6, we examine the effects of
CPSM on the financing constraints of listed firms. The coefficients of ETS_typel. ETS type?

and ETS_type?® are 0.016, -0.012 and -0.020 with the significance at least a 10% level, respectively.
The results indicate that the financing constraints index of listed firms with type 2 and 3 of ETS have
decreased by 0.012 and 0.020 compared to listed firms without pilot ETS. While, by comparing the

coefficients of ETS_type'. ETS type? and ETS type®. we find that coefficient of

ETS_type? is higher than that of ETS_type® and ETS_type?. indicating that type 3 ETS. an

explicit carbon price corridors and clear rules in open operation market, is most effective to ease
financing constraints of listed firms in carbon intensive sectors. In column (3), we examine the effects

of CPSM on the logarithm of green patent applications of listed firms. The coefficients of
ETS_typel. ETS type? and ETS type? are-0.321,0.139 and 0.329 with the significance at a

5% level, respectively. The results indicate that the growth rates of green patent applications of listed
firms with type 2 and 3 ETS have increased by 13.9% and 32.9% compared to listed firms without
pilot ETS. By comparing the coefficients of ETS_type? and ETS_type?, we find that cocfficient
of ETS type? is higher than that of ETS_type?, suggesting that type 3 of ETS is most effective
to promote the technological innovation of listed firms in carbon intensive sectors. In colunm (5), we
examine the effects of ETS on the fixed assets liquidation of listed firms. The coefficients of

ETS_typel. ETS type? and ETS type® are not significant at least a 10% level. The results

show that the ETS with CPSM is not effective to promote the de-capacity in carbon intensive sectors.

Based on Eq. (9). we examine the effects of mechanism variables on firm-level TFP. The results of
colummns (2) and (4) in Table 6 show that the effects of FI and T1 are all significant at a 1% level and
the signs of the coefficients are also in accordance with the expectations. The coefficients of TT is
significantly positive, indicating that the firms’ green innovation can improve the firm-level TFP. The
coefficient of FI is significantly negative, suggesting that the increase of financing constraints inhibit
the improvement of firm-level TFP.

In summary, we can conclude that CPSM can improve the firm-level TFP via the chamels of easing
financing constraint and incentivizing green technological innovation. While, the CPSM is not
significant to improve the firm-level TFP wvia the channel of de-capacity effect. One possible
explanation is that the current carbon price in China’s pilot ETS is not high enough to promote firms
to eliminate the carbon intensive production capacity. Specifically, according to the report from World
Bank?, the average carbon price in China is only about 40Yuan/t COz. It 1s still well below the carbon
price in developed region, such as Europe, where the average carbon price is about $49.8/ t COr, about
8.7 times more than that of China’s ETS pilots. Thus, Hypothesis 3 is verified.

# Data source: htips://openknowledge worldbank org/handle/10986/35620
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Table 6 The mechanism analysis of ETS types on firm-level TFP

) @) 3) ) 5) ©)
VARIABLES FI TFP TI TFP DC TFP
ETS typel 0.016%* -0.265% k0 321%kk () 324%H* -0.056 (.3 520k
(2.53) (-5.03)  (-568)  (-525)  (-147)  (-5.72)
ETS type2 -0.012* 0.134%* 0.130%* 0.186%#* -0.012 (0.10g %4+
(-1.82) (2.42) (2.51) (2.87) (-0.31) (3.07)
ETS typel -0.0207%* 0.270%+* (0.320°%k* (0,352 %4k 0.150* (0. 3707%4*
(-2.27) (4.10) (3.35) (4.67) (1.79) (4.98)
FI -5. 427k
(-8.58)
TI 0.08 g4k
(5.53)
DC 0.014
(1.24)
Number of firms 494 494 494 494 494 494
Observations 4491 4,491 4,491 4491 4,491 4,491
R-squared 0.433 0.680 0.140 0.565 0.021 0.561
Control variables YES YES YES YES YES YES
Time FE YES YES YES YES YES YES
Industry FE YES YES YES YES YES YES

Notes: ¥*% ** and * represent significance levels of 1%, 5%, and 10%, respectively: the values in
parentheses are standard errors.

5. Robustness test

In this section, a series of robustness tests were conducted to ensure the reliability of DID
regression result, and the robustness check were performed in three ways: replacing dependent
variable, regression analysis using PSM-DID, and controlling the impact of other policies.

5.1 Replacing dependent variable

The firm-level TFP measured by ACF model is employed as the explained varable in the

benchmark regression. To wverify the robustness of the benchmark regression, two alternative
firm-level TFP estimated by LP model and OP model are used to replace the initially dependent
variable (Cui et al., 2021 Xiao et al., 2021). Moreover, we also add control variables sequentially in
the original model to test the robustness of the results. As shown in Table 7, colunm (1) and (2)
present the results without control variables, and colummns (3)-(8) present the results with the control
variables being added sequentially. The results show that from colunms (1)-(8). the coefficients of the
core explanatory variable, ETS_type? and ETS_typep,. are all positive and significant at lcast
10% level. Simultaneously, the coefficient signs of the other explanatory variables also did not change,
indicating that the results of the CPSM effect on firm-level TFP is robust.
Table 7 The results of replacing dependent variable

(1 (2) (3) 4) (5) (6) (7) (8)
VARIABLES TFP LP TFP OP TFP LP TFP OP TFPLP TFP OP TFP LP TFP OP

ETS typel  -0.082 -0.116% -0.145% -0.180™F*F -0.120%FF _0.162FF -0200%FF -0 322%F*
(-096) (-1.76)  (-191)  (-3.12)  (-2.92)  (-330) (-5.89)  (-5.89)
ETS type2  0.060  0.154%% 0,103  0.189%F* (252%FFF (260%%F (18240 0 185%H*
(0.62)  (198)  (121)  (285)  (482)  (451) (342)  (3.14)
ETS type3 0.647%kk (570%6F (,824%4% (0 720%4k (457+0E  (5]4%%k (26240 () 3]3%kk
(521)  (6.12) (727)  (851)  (8.00)  (8.05)  (431)  (4.63)

TATO 0,088+ () 926%FF (,051%%k (QQTHEE (.932%Hk (,885%kk
(26.52) (31.06) (41.53) (36.73)  (41.89)  (36.71)
AGE 0,032 0,021%F 0,002  0.005%% 0.007* (.010%%*

(1335)  (1093)  (131)  (280)  (397)  (5.40)
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EMP 0.608**F (.308+%F (.616+%F 0.316+%*
(54.44)  (2480) (57.64)  (26.72)
MAAG 0.012%#F ,015%%F (,008%+*F 0,010%**
(3.97)  (440)  (2.58)  (3.09)
ECO 0.313%%  (,352%H*
(1231)  (12.17)

POP 0.036***  0.030%*
(293)  (2.17)

CPR 0.002%*  0.002*
(241)  (1.93)

N“;.“bmf 494 494 494 494 494 494 494 494

1r11s

Observations 4,491 4491 4,491 4,491 4,491 4,491 4,491 4,491
R-squared 0275 0266  0.432  0.447 0.763 0.576 0.778 0.602

Control YES YES YES YES YES YES YES YES

variables

Time FE YES YES YES YES YES YES YES YES
Industy FE ~ YES YES YES YES YES YES YES YES

Notes: ¥*% *¥ and * represent significance levels of 1%, 5%, and 10%. respectively; the values in
parentheses are standard errors.

5.2 PSM-DID estimation

The DID method requires that the randomized assignment of group status. However, the setting
of pilot ETSs may be self-selected in this paper, which may lead to the biased estimation results. The
propensity score matching (PSM) is a powerful procedure for removing this estimation bias (Jia et al.,
2021). For this reason, we use the PSM-DID method (Li et al.. 2022) to check the robustness of the
results above. Specifically, we first use PSM to match treatment groups to firms with similar
characteristics from the control group. In the matching process, logit regression is used to predict the
probability of each firm entering the treatment group, and the matching methods include kernel
matching, calliper matching and nearest neighbour matching. The covariates include TATO, AGE,
EMP, MAAG, ECO and POP, which are all internal characteristics of firm and regional level. Then,
we use the DID model to re-estimate Eq. (1) for matched samples. The results are shown in Table 8.
The estimation coefficient, symbol, and significance level of different matching methods are basically
consistent with the benchmark regression shown in colunmmn (2) of Table 8. Therefore, our results are
robust.

Table 8 PSM-DID regression results

(1) (2) (3)
VARIABLES  Nearset neighbor matching Caliper matching  Kernel matching

ETS typel -0.246%** -0.345%** -0.346%+*
(-3.23) (-6.02) (-6.04)

ETS type2 0.101 0.200%** 0.206%**
(1.23) (3.09) (3.22

ETS type3 0.330%** 0.492%** 0.479%**
(3.46) (6.61) (6.60)
Number of firms 494 494 494
Observations 1.496 4,270 4,310
R-squared 0.486 0.549 0.553
Control variables YES YES YES
Time FE YES YES YES
Industry FE YES YES YES

Notes: ¥*% ** and * represent significance levels of 1%, 5%, and 10%, respectively; the values in
parentheses are standard errors.
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5.3 Controlling the impact of other policies

Another concern is that other policies during the sample period, especially pilottype
environmental regulation policies, may interfere the significant effect of CPSM on firm-level TFP.
After collection and investigation, such policies include the SO2 ETS pilot policy (SETS), the
low-carbon city pilot policy (LCCP) and de-capacity policy (DCP). Referring to Xiao et al. (2021), the
cross terms of dunumy variables of relevant policies and time trends are added into the baseline
regression model, which controls the impact of these policies on the estimation results. The results are
shown in Table 9. The coefficient of SETS is significant at a 1% level, indicating that the 502
emission trading scheme has a significant effect on firm-level TFP. However, the coefficient symbol
and the significance of the key explanatory variables do not change, which means that, although the
baseline regression results may be interfered by SETS policy, the estimation results are still robust.

Table 9 Regression results after controlling other environmental policies

(1) (2) (3)
Controlling for SETS Controlling for LCCP Controlling for DCP
VARIABLES TFP TFP TFP
ETS typel -0.340%k* -0.335%4* -0.360%**
(-5.49) (-5.26) (-5.87)
ETS type2 0.168** 0.203%+* (0.202%%*
(2.57) (3.15) (3.15)
ETS type3 (.38 74k (.37 3% 0.380+*
(5.09) (4.88) (5.01)
SETS -0.00] #ok*
(-4.24)
LCCP -0.040
(-1.48)
DCP 0.074
(142)
Control variables YES YES YES
Number of firms 494 494 494
Observations 4,491 4,491 4,491
R-squared 0.563 0.562 0.562
Time FE YES YES YES
Industry FE YES YES YES

Notes: ¥*% ** and * represent significance levels of 1%, 5%, and 10%, respectively: the values in
parentheses are standard errors.

6. Conclusion and policy implication

Following the “Porter Hypothesis”, carbon emissions trading scheme (ETS), as a market-based
policy instrument to mitigate climate change, can provide carbon price that may reallocate the
resources and stimulate the innovation and then improve the enterprise productivity. However, as a
flaw of the carbon ETS, the excessive carbon price fluctuation has been witnessed in many carbon
markets. As a supplement to the ETS, the carbon price stabilization mechanism (CPSM) is introduced
to reduce the policy uncertainty and provide a clear and stable price signal for firms covered by the
ETS. In this paper, what we concern about is whether and how the CPSM can affect the enterprise
productivity, e.g. the total factor productivity (TFP). Using a unique panel dataset of China’s 494
listed firms in 8 high-carbon imtensive sectors from 2006 to 2019, we build a difference-in-difference
(DID) model to examine the effectiveness of the CPSM on improving the firm-level TFP.
Additionally, the heterogeneity of the effects among industries is verified, and the influence
mechanism of CPSM on the firm-level TFP is explored. Finally, the validity of the evaluation results
was verified, and we get the robust results as follow.
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First, the pilot ETS with CPSM has a significant effect on the improvement of firm-level TFP.
Moreover, the type 3 ETS, which set explicit carbon price cormridors and clear rules in open operation
market, is the most effective to improve firm-level TFP than other types of ETS. Second, the effects of
CPSM on firm-level TFP are heterogencous among firm’s ownership, size and industrial properties.
Specifically, the pilot ETS with CPSM can significantly improve the TFP of state-owned firms and
larger size firms. Moreover, the pilot ETS with CPSM are conductive to improving TFP of listed firms
in power generation sector, building materials sector, nonferrous metals and chemical sector, and the
type 3 ETS is most significant to improve the TFP of listed firm in power sector than other sectors.
Third, CPSM can improve the firm-level TFP via the channels of easing financing constraint and
incentivizing green technological innovation. While the channel of eliminating carbon intensive
production capacity is not significant.

The results of this study have key implications for the policy makers in China and other countries.
First, this study confims the effectiveness of using the CPSM to promote the improvement of
firm-level TFP. Thus, China and other countries can accelerate the construction of CPSM in the ETS
to set an explicit carbon price corridors and clear operation rules, so as to provide a stable carbon price,
and promote the improvement of firm-level TFP.

Second, the results of this study have key implications for the coverage scope of the nation-wide
ETS. Specifically, the effectiveness of CPSM on the improvement of TFP of firms in power
generation, building materials, nonferrous metals and chemical sectors have been verified in this study:
however, only the power generation firms are covered by the national ETS currently. Thus, from the
perspective of improving TFP, the firms in the building materials, nonferrous metals and chemical
sectors can also be gradually covered in the national ETS in China. Regarding iron and steel sector
and paper sector, the results indicate that the effect of the CPSM seems to be not significant to
promote the TFP than that of other sectors currently. There are many possible reasons for this result,
and a possible one is that quality of the carbon data in these sectors is still to be further improved to, as
the production process is complex and the accurate data may be difficult to be obtained. Thus, for the
ETS in China and other countries, the Monitoring, Reporting, and Verification (MRV) procedure
should be further improved to increase the credibility of carbon emissions data of firms in these
sectors, o as to provide strong incentive for the covered firms to optimize the resowrce allocation and
stimulate the imnovation of low carbon technology.

Third, in order to improve the enterprise productivity under uncertainties, the Chinese and other
countries’ govermments should implement some additional policies to complement CPSM. On one
hand, the financial innovation related to the carbon mitigation can be promoted to expand financing
channels and alleviate the financing constraints of firms in carbon intensive sectors. On the other hand,
the govemment can strengthen the intellectual property protection of technology innovation to
promote the green technology R&D investment of firms in carbon intensive sectors and incentivize
green technology innovation.

Although this study provides the above findings and implications, it still has some limitation.
Specifically, this study uses a panel dataset of 494 A-share listed firms in 8 carbon intensive sectors,
but the unlisted firms are not included in our datasets due to data availability. In future research, more
complete sample data can be included to verify the robustness of our results.
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P R kA, BL0.05 AT o i FERIRE, LL 0.95 SFfH0r (i il |
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{EAF BT BN 4E QVAR(p)LLFEUT F-
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y=e(r)+ Y B(n)y +e(r)t=1..T
il (0

o, TEOD . Y=0ua ) N dipir, Ve g ¢ WIE S | B IEE A A,
AT e o G4 AE M R B TRIRE R N AEakEr sl i B (D 2R 5 P R BUTRIR B N x N 4

g, SOPHA(OTD) g e o o oot ay TR N ARSI I U SR
Yo TSR 2 A A AR A BK P

7 1 A B0 5O mgsnn OO mfhit, g S0= G050 g

QD Vet ¥e ) =0 | gogb 0k R, AR Ve FEPE SR R 1R H R KON -

0,03 rewe¥ioy) =E(0)+ S B (O
i=1 25
HFAE QO IR AR, A AR B AR, 2 e 8 BAT el A A [ (SURD
L5800, grE TR T, elEsE AT EU D ARSI R I0Z S (equation-by-equation)
HEATAt -
205 T QVAR [R5 F 8
XL (D 1) QVAR)BERY, 3L i Rase PR SR FIY, nlE ECEEA0 e BRE (7 43 £ Bl )

TREFHSIARREE. B SFEENESRERRE. SRR L N ESEES SRR RET R, A3
0.05 SHim HFRFEAS ERFELFHERELE. BEEEHET LIEEEZE. SEREHAT IS RRTHRIEFEES
B RS RS B, R3CB 095 LR ERIERE.
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Zr\-lz_;\-lm_; i 100
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EESEUR N clEERi-Rp il < 8 CliER Y o o
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Adrian and Brunnermeier (2016) rf1 ACoVaR « s fp » (gl Al JE o4 (5) ['fJ (r} Ll

R (6 Te@ g From (D) | s tn F ISR

ATo,; =To,(r=0.05)-To,(r=0.5), ATo,, = To,(r =0.95)—To,(r =0.5) 1)

AFrom,; = From (T =0.05)— From,(r =035), AFrom, = From,(r =095)— From/(r =05) ()
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ASI, =67 (r=0.05)-6 (r=0.5), ASI,; =6 (r=095)-6](r=0.5) (9)

K (D Hli. AR R, ATo Ao gy iR R RS e TR R IR

1 HACTE A TR RS M ;38 (8) /o £ MM RIS S, AFTomy g AFTomy s
i ol F RS S s BRI R A EE AR BT PRSI e R (9 A MR
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Ak M. bE. A, mE. SEE. EE. . SEJoR. E. sk $E.
BRI, #% W R (R foke A, ek 7 Rk EE R FiimEE, B e E
P 17, FEASE 2407 41 2020 4425k GDP HE# T 14, S AT EREHOE S AR b B0 TSR g &)
.

SRETA AR A (20210, SRR (20220 RN EPU i %k, BCioE s tEF FEmit;
2, WA E RS R . P, A @R EPU 5 BOIUREOkem) 1 & [ ) B v
FerE. o, h[H BEPU £ 50K ] Huang and Tuk (20200 il EiiE 5, RN %M EPU 45
HONF ) Baker etal. (20160 il fe%. A a2 2003 1F 1 J1 4 2020 9F 12 J] . Aoy
GO PR RS T A B A PR B AR AR, @ B A AT A AS AR SRS it
R WL TR 9T

VU SIZuESS AL S b

(—) 2HAFEEa k5w

A MR TR it (7=0.5 )0 Bk ko fik (r=0.05, 7=095)
6 tH R HOE i R I, B S T S R A s b R A, AR P T 14
A 5 BT S i A Ak . QVAR BT B Bl 4 ATC HERIRSEN 1, Fuil iR 2=
Ji 2o R I H i 6.

R ER T 14 AN EFEGEEEE A EAFRS PG anz, s (0 ~5) () 4
HEFEMEMNFARER, 71 (3) 1] ) NETFTEMhir i saiiha . B et
BMERIE T2 b i B s s Bk, b aPRE T, S ECE LM U R B, ok
L PR IR G RO R BT MR TR, S /a3 A (2019), AEECSE (20200 B FEA BLAH .
PRI EEAE 45 T e tH S FE R ARLE,  0AR 2 B B AR L il B8 rb [RPIR S R SO E SR sl )
o [HE RN . AR T2 S B R b RS, SR TR SR AR Ao O B
b, BRI B R RS A R A .

2179 (5) ~31] (6> NIET 0.05 &AFr AUt theas B, M7 14 R FERR
A PSS PR ACE, [R5 (9~ (10> &5 7 A RS A ST IR, BLE
5 B O e i P RS B BRI ARAE . wTLLEH, B%, ORISR TR
ek, TR (] (R A OGIDERE S B . JE T 0.05 &R i B s i th S H0N 53.44%, i TFIE T
SR AT EUY) 45.63%. BREHIG A 07 s AR B B SR AL TR0 FRRIRA, I S AR S )
W) 55 5 M — [ &5 8 A5 i 8, T 2% b (0 B B A A 70 RS K P R, BiOEs btk
B REINT, i S A AR B e A A s . af T W A, BE T AR i E

EXMHASEEARE, £HANT 216 MNE BEsha e e 04 36, BMIES 36 NE. ETEENERY,
FICEFN RS &M A& 005 f1 0.05, ™IE 0.01 M0.99. Jenaetal. (2021) TS EFANEHE o fi#hE 00541 0.05.
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W73 ~89.53% (S [HD; Af T4 HHE AT, 352 Frb A B e [ 18.05% O [H) ~61.75%
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S it~ [ o B ) s
# 1 U AEFREGOEEEE e AR PR (%
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I EEMAEEEMAEHERRETEENEES.

Z 1G] (7)) ~4) (8) T 0.95 R fr ufr)ita thes L, iy i ETHIRE R
AN, B C11) ~F1] (12D A A AT S B B0 ) L e 2% [ A 1o R s i As (k.
Al DA, 5 BREs v TR, [ SR L RO e . FE T 0.95 SRR
P ELR) S R EC 66.34%, T TS TR A 21 45.63%. thdmrm -0 AR RRECHR IS e
S PRz ETRIRA, s s ERE R, BT At e i B H R A A R
(e AT ok, BCRESEE EAe, R R AP B B A e bR T
0.95 214 A B froits T B 17.60% (P 1) ~130.07% C(H A2, it AJEHEE 49.62% NI
TR ~86.39% CLP9). f)n, ECHOEEENEE ETHR, rvEds A BT, Brdidi
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H R RO LHER A PE Bt RS R RN .
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I T4 Frb B St HH AR BRI A B RO Sk Al L THI AE tH KT, (R A R 55 T i
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Wi B ERIRAS FEEONIAR8. — i, AHELICR R, AsfER R Lt ee s sl i
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Quantile Connectedness of Policy Continuity across the

Globe

LI Zheng SHI Qing BU Lin
(School of Finance, Tianjin University of Finance and Economics)

[Summary]:

The sudden COVID-19 outbreak greatly impacted the global economy, and China continues to
issue a series of policies and measures to deal with the negative effects of the pandemic. Policy
continuity changes not only affect the local country but also spill over to other countries through trade
and financial channels. In other words, beggar-thy-neighbor policies can offset each other. Existing
studies show that policy adjustments by developed economies have strong cross-country spillover
effects: by contrast, China's spillover effects are relatively limited. However, in the turbulent
international situation, extreme shocks will promote the continuous adjustment of the roles of
countries and reshape their influence.

Existing studies use the spillover index based on the vector auto-regression or time varymng
parameter vector auto-regression model, which generalize the relationships that prevail at the
conditional mean to the entire conditional distribution, such that it cannot adapt to different shock
sizes and directions. Therefore, under the QVAR model framework, this study uses a conditional
quantile-based spillover index to study the cross-country spillover effects of policy continuity under
different shock sizes for both positive and negative shocks. The study focuses on spillover changes in
the extreme states of policy continuity as compared with the intermediate state and further investigates
the asymmetric spillover effects between extreme rising and declining states. In addition, to explore
China's international influence in extreme states, a relative spillover index is constructed to study the
heterogencous effects of extreme shocks on directional spillovers across countries.

The findings are as follows. First, both the total spillover level of policy contmuity and the
spillover-in level of each country show a U-shaped structure at various quantiles, highlighting the
significant positive effects of shock size. Second, compared with that in the intermediate state, in the
extreme states, the total spillover and the directional spillover levels of most countries increase
significantly. Moreover, the two extreme rising and declining states have asymmetric spillover effects,
1. e. , the total spillover shows a greater increase in the extreme declining state, and the spillover-out
shows a stronger asymmetry than the spillover-in in the two extreme states. Thid, the effects of
extreme shocks are heterogeneous across countries, and China's directional spillover level, especially
the lefi-tail spillover to developed countries, has risen sharply. Thus, China's international influence
has increased significantly in the extreme states. Therefore, the traditional spillover index may be
unable to accurately describe the cross-country spillover characteristics of different states of policy
continuity. A conditional quantile-based spillover index should thus be used to comprehensively
understand the policy contmuity network and the roles of the countries involved.

Our study has the following implications. First, related departments should not only strive to
ensure the continuity, consistency. and sustainability of macro policies but also exploit the strength of

policy coordination with other countries to maintain multilateral cooperation. Second, regulatory
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authorities should refine the early warning mechanisms related to the policy continuity shock size and
direction, formulate clear and specific control schemes for different situations, and focus on
preventing the adverse risks associated with increased spillover effects in the extreme states. Finally,
to enswre stable economic development, China should accelerate the development of dual circulation
fully tap into the potential of domestic demand to create a strong domestic market, and effectively
resolve the negative spillover effects caused by the adjustment of other countries' policies. More
importantly, information sharing and implementation cooperation should be enhanced in extreme
states, and the common development of all countries should be promoted to ensure high-level opening
policies.

Our study has the following strengths. First, the latest proposed conditional quantile-based
spillover index is used to explore the impact of shock size and direction on cross-country spillovers of
policy continuity. Second, using the 0.95th and 0.05th percentiles to represent the extreme rising and
declining states of policy continuity, respectively, we examine the spillover changes and asynunetric
spillover effects in the extreme rising and declining states. Third, we construct a relative spillover
index to test whether the traditional spillover index accurately captures China's directional spillover
level under extreme shocks, thereby revealing China's international influence in the extreme states and

providing empirical support for the construction of a new dual circulation development pattem.
[Keywords]: Policy Continuity. Cross-Country Spillover, Extreme States, Conditional

Quantile-Based Spillover Index, International Influence
JEL Classification: E60, F42, C32
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Investors’ online searching and green knowledge

dissemination

miEE EEW s [
(KiEMEXTF €mMFhk, X2 30022)

[Abstract]:

The dissemination of green knowledge can effectively promote knowledge sharing and facilitate
green technology innovation, which is important for mitigating climate risk at the microenterprise
level. This study focuses on the effect of retail investors’ intemet information search behavior on the
dissemination of corporate green knowledge. Using the investors’ online searching volume and green
patent citations of Chinese listed companies from 2011 to 2020, we find that retail investors’ searching
has a significant positive impact on the green information dissemination of firms. Online media
coverage and social media posts could effectively moderate this relationship and improve green
knowledge sharing.

[Keywords]: Investors’ searching: green patent citation: information dissemination; Chinese

market
1. Introduction

Corporate green innovation is accompanied by new knowledge creation based on existing green
knowledge (Hao and He, 2022), and the acquisition of extemal knowledge is crucial to promote
corporate innovation (Kong et al., 2022; Wang et al., 2020). Existing studies find that learning external
knowledge and integrating it into firm internal technology is important for corporate innovation (Arfi
et al., 2018). However, the prerequisite for knowledge sharing is that the relevant knowledge be
noticed and obtained. Corporate green knowledge dissemination is important for information sharing.
Therefore, it is important to explore the determinants of green infonmation dissemination, which
eventually plays the role of green knowledge spillover to promote green innovation.

Xu et al. (2021) find that retail investors’ searching is important in financial market information
acquisition and cotporate governance; Kong et al. (2022) further conclude that retail investors’
searching is vital for the knowledge sharing of firms and thereby affects corporate innovation. He et al.
(2022d) find that retail investors’ searching could promote corporate green innovation. However,
empirical evidence in the academic literature on how investor search helps corporate green
information dissemination is still lacking. This work aims to fill this research gap, which is also an
extension of the above three papers.

Active investor searching could help to reduce the information asymmetry between firms and
outside parties (Wen et al., 2019; Xu et al., 2021: He et al., 2022d). Under the limited information
processing ability of investors, they cannot receive all the information in the market, and investors
tend to focus on the stocks they care about (Ruan and Zhang, 2016; He et al., 2022ca). In the current
digital information era, various digital formal and social media platforms have emerged, facilitating
the exchange of information between investors (Wu et al., 2022). Investors further expand information
dissemination by Internet searching and interactions (Hao and Xiong, 2021). In the above process,
corporate green knowledge information is also observed by external parties. If investors do not even
search that firm, it is less likely for them to notice the green innovation of the firm. Therefore, we aim
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to explore whether firms more investors’ searching lead to broader green information dissemination,
which is measured by green patent citations. To answer the above questions, this paper empirically
examines the effect of investors' searching behavior on green knowledge dissemination using Chinese
nonfmancial listed companies from 2011 to 2020 as the research sample. The results show that retail
investors' search significantly increases green knowledge dissemination. Firms with higher retail
investor searches also have a higher number of green patent citations. This result is robust to a series
of endogeneity concerns. We further find that online media coverage and the number of stock forum
posts positively moderate the above relationship.

We contribute to the literature in the following ways. First, we provide empirical evidence of
retail investors’ searching on green knowledge diffusion. Existing studies show that the accessibility
of information and knowledge is an important factor influencing corporate innovation (Kong et al.,
2022; Wang et al., 2020). Arfi et al. (2018) argue that green knowledge sharing could significantly
promote corporate green innovation. However, few studies have examined the determinants of green
knowledge dissemination. We fill this research gap by providing direct evidence that investors’ online
searching could promote cotporate green knowledge dissemination. Second, this paper extends the
research on the impact of retail investors' attention. Previous studies have indicated that investor
attention affects asset prices (Xu et al., 2021; Wang et al., 2022) and corporate govemance (Hao and
Xiong, 2021; Wen et al., 2019). This paper provides new evidence from a green knowledge
dissemination perspective.

The remainder of this paper is organized as follows: Section 2 introduces the data and empirical
design: Section 3 provides the empirical results, robustness tests and further discussions: and we
conclude Section 4.

2. Data and Empirical Design

This paper takes Chinese listed firms from 2011 to 2020 as owr initial research. We further
exclude (1) firms in the financial industry: (2) firms with special treatment such as ST, *ST and PT
during the sample period; and (3) firms with missing data on major variables. A total of 2221 firms
with 15035 observations are finally obtamed. Among them the green patent citation investors’
searching data, online media coverage and stock forum data are obtained from the China Research
Data Service Platform (CNRDS), and the other firm-related financial data are obtained from the
CSMAR database. Finally, to eliminate the influence of extreme values, all continuous variables are
winsorized at the 1% and 99% levels. The detailed definition of the variables is presented in Table 1.

<Insert Table 1 about here=
Table 2 shows the descriptive statistics of the main variables in this research.
<Insert Table 2 about here=

In this paper, we choose the number of citations of corporate green patents (GPC) as the
explanatory variable to measure green knowledge dissemination. Following Wang et al. (2021), we
take the natural logarithm of the number of corporate green patent citations plus one. Green patents
are related to the theme of green technology. If a firm’ s green patent is cited, it means that the patent
is of high quality and the green knowledge has been effectively disseminated. Therefore, the higher
the citation amount of a firm”’ s green patent. the broader the relevant green knowledge dissemination.
Similar to Da et al. (2011) and Deng et al. (2022). the investors’  internet searching indicator (SVI) 1s
selected as the explanatory variable. SVI is the web search volume of listed companies obtained from
CNRDS, which mainly includes the search volume of keywords, including the full name, abbreviation
and stock code of listed companies. The data come from CNRDS, which integrates and summarizes
the search data of listed companies. To mitigate the impact of endogeneity issues, we take a
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one-period lag for the explanatory and control variables. The empirical model is shown in Equation

(1).
Greentt=a+pSearchi,t—1+AXr—1+&it (D

where 7 and ¢ indicate firm and year, respectively. Green;; denotes the green knowledge
dissemination of a firm, which is measured by the number of a firm’s green patent citations (GPC).
Search;;_q denotes the investors’ searching volumes for firm 7 in year -J. X;;y are control variables.
Following Hao and He (2022), Kong et al. (2022) and Wang et al. (2021), we also controlled for firm
size (Asset), book-to-market ratio (Bm), return on assets (Roa), Tobin’s Q value (Tbq), the largest
sharcholder ratio (Topl), asset-liability ratio (Lev), operating cash flow (Cf), firm age (Age) and
whether the firm is state-owned or not (Soe). £ is the disturbance term. B is the coefficient of
interest, whose sign and magnitude represent the direction and degree of influence of retail investor
search on green knowledge dissemination.
3 Empirical results

3.1 Baseline results

Table 3 presents the baseline regression results of OLS estimation with equation (1). The
coefficient of Search in colunm (1) is significantly positive at the 1% significance level; column (2)
adds more control variables, and the coefficient of Search is still significantly positive at the 1%
significance level. A one-umit increase in investor search led to an increase of 0.2329 units in the
number of citations of corporate green patents, indicating that retail investors®  searching could
significantly contribute to green knowledge dissemination.

<Insert Table 3 about here=

3.2 Robustness tests

Table 4 reports the regression results of the robustness test. First, we replace the dependent
variable with the number of citations of corporate green patents excluding self-citations as the
explanatory variable, and the result is reported in column (1). Second, we further control for firm fixed
effects to address the omitted variables issue in column (2). Finally, the Tobit model is used to replace
the OLS model for regression in columm (3). The coefficient of Search remains significantly positive
in the above results.

<Insert Table 4 about here>

To mitigate the estimation bias caused by endogeneity issues, we further apply the Heckman
two-stage model, PSM regression and 2SLS regression. Colunms (1) and (2) in Table 5 report the
regression results of the Heckman two-stage model. We use the highest 30% of investor search firms
as the treatment group and the remaining 70% as the control group. In the column, the coefficient of
O  his significantly positive. Columns (3) and (4) in Table 5 are the regression results of PSM. We
selected the firms according to the year 90th quantile of the investors’ searching in the industry, and
one to one matched the selected firms with the nearest neighbor. The coefficient 0 /1 in Column (4)
s still significantly positive.

<Insert Table 5 about here>

Colunms (1) and (2) in Table 6 report the regression results of 2SLS. We use whether the firm is a
constituent of the CSI 300 Index as the instrumental variable. ifSH300 is a dununy variable that takes
the value of 1 if the company is a CSI 300 index constituent stock. Our instrument variable passes the
weak instrument variable test, and the coefficient of Search in the second stage is significantly positive.

Therefore, the results in Table 4-6 further verify the robustness of our baseline regression results.
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<Insert Table 6 about here>

3.3 Moderating effect of digital media

As an important information intermediary in the capital market, the media promotes information
dissemination through information mining, interpretation, and transmission (An et al., 2020). The
rapid development of various digital formal and social media has effectively broken down the
information barriers between firms and external parties and further broadened the access of extemal
investors to relevant information (He et al., 2022b). An invertor” s active search will further amplify
the information dissemination role of the media (Wu et al., 2022). Online media as the main
information acquisition source helps the dissemination of firm-related information (Neto, 2022; He et
al., 2022a), through which corporate green knowledge is transmitted and thus captwed by more
relevant outside parties.

To test this effect, we test the moderating effect of online media coverage (News) and the number
of stock forum posts (Guba), and the results are shown in Table 7. In Colunm (1), the coefficient of the
interaction term is significantly positive, and the coefficient of the main explanatory variable,
investors' searching, is also significantly positive, which indicates that the amount of online media
coverage has a positive enhancement effect. The analysis of the results in colunm (2) is similar to that
in column (1). In addition to absorbing the advantages of traditional media, online digital media
deeply integrate with Internet technology and become the primary source and main diffusion channel
of information. The emergence and flourishing of online media reduce mformation acquisition costs
and enable investors to easily access the green patent information of firms. Social media, represented
by stock forums, provides a communication platform for information exchange among investors, and
this communication further promotes the dissemination of corporate green information.

<Insert Table 7 about here>
4 Conclusions

This paper empirically investigates whether retail investor online information searching behavior can
promote green knowledge dissemination. We find that retail investor search can effectively promote
green knowledge dissemination. This finding still holds after a series of robustness tests. Further
analysis reveals that online media coverage enhances the efficiency of investors' access to information
and helps to further expand green information dissemination. Our study enriches the understanding of
green information dissemination in the internet environment. Corporations should try to disclose more
green information with online digital media to achieve a stronger impact of their green innovation for
environmental protection.

This study finds that investor online searching could significantly contribute to green knowledge
dissemination, while online media and social media play a positive moderating role in this process.
Based on the above research findings, we propose the following policy recommendations. Information,
as an important resource, has value, scarcity and shareability. As a convenient and efficient
information acquisition and dissemination tool in the digital era, digital media should fully utilize their
advantages in information mining to explore valuable information in the market and provide it to retail
investors who are at an information disadvantage, thus contributing to the reduction of market
information asymmetry and shaping a good information environment. In turn, investors could use
social media to obtain useful information and share it on the platform to promote information

dissemination and knowledge sharing.
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Table 1 Variable definitions

Variables Svmbal Definitions
The natural log form of corporate green patents citation amount
GPC
o plus cne
Green Patent Citation L
The natural log form of corporate green patents citation amount
GPC t . o
- excluding self-citation plus one
Invertor's Searching Search 3'1111: natural log form ofinvestors™ search volume ofa firm plus
Size Asset The natural log form of firm asset
Book to Marketratio Bm Total asset divided by market value
Return on asset Roa Wet profit divided by asset
Tobin's Q Thg Tobin's Q value
Top 1 shareholder Topl Shareholding ratio of the largest shareholder
Leverage Lev Liability divided by asset
Cash cf Cash and cash equivalent divided by asset
Age Age Firm age
S0E Soe S0E=1; non-SOE=0
L , A dummy variable that takes the value of 1 if the company is a
Instrumental variable IfHS300 CSI 300 index constituent stock
Media coverage News The natural log form of media news amount of a firm plus one
Stock Foram Guba 3'1111: natural log form of Guba forum post amount of a firm plus
Table 2 Descriptive statistics
Variable N mean sd min p50 max
GPC 15035 0.9722 1.3302 0 0 5.3753
Search 15035 12.7569 0.7185 11.2250 12.7001 14.9954
Asset 15035 22.3506 1.3210 20.0311 22.1744 26.4077
Bm 15035 1.0244 1.0627 0.0979 0.6671 6.1830
Roa 15035 0.0422 0.0566 -0.2372 0.0401 0.1967
Thq 15035 2.2842 2.1283 0.1666 1.6585 12.0657
Topl 15035 0.3557 0.1496 0.0933 0.3374 0.7496
Lev 15035 0.4255 0.2052 0.0518 04190 0.8790
Cf 15035 0.1663 0.1315 0.0142 0.1263 0.6497
Age 15035 16.5679 5.8498 2 16 52
Soe 15035 0.3258 0.4687 0 0 1

Note: This table reports descriptive statistics for key variables in our analysis. All variables are defined in
Table 1.

86



2023 FREMERFIHEFK T EETRNRRRILCLE

Table 3 Baseline regression

(1) 2)
WVariable GPC GPC
Search 0.7068%%* 0.2329%%*
(38.80) (12.20)
Asset 0.4427%%*
(30.09)
Bm -0.1420%**
(-9.62)
Roa -0.4360%*
(-2.44)
Tbq 0.0082
(-1.58)
Topl -0.4446%**
(-6.71)
Lev 0.5320%%*
(7.66)
cf 0.5268%%
(6.46)
Age -0.0090%**
(-4.92)
Soe 0.1562%%*
(6.31)
Constant -8.553%%* -12.1627%%*
(-34.75) (-40.55)
Industry Yes Yes
Province Yes Yes
Year Yes Yes
Observations 15033 15033
Adj. R? 0.229 0323

Note: This table presents the OLS regression results of the effect of retail investors' searching on green
knowledge dissemination. Column (1) shows the regression results without the inclusion of control
variables, and column (2) shows the regression results with the inclusion of control variables. The
t-statistics in parentheses are calculated based on robust standard emrors. Industry, province, and year fixed
effects are controlled for in each regression. * ** and *** indicate significance at the 10%, 5%, and 1%

levels, respectively. All variables are defined in Table 1.
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Table 4 Alternative proxies and regression method

(1) (2) (3)
OLS Fimn FE Tobit
Variable GPC t GPC GPC
Search 0.2320%** 0.1292%** 0.3718%**
(12.20) (5.04) (10.37)
Asget 0.4424%+* 0.2684%+* 0.7789***
(30.08) (8.57) (28.99)
Bm -0.1419%** 0.0123 -0.2560%**
(-9.62) (0.79) (-9.31)
Roa -0.4361** -0.0527 -0.9343%%*
(-2.44) (-0.37) (-2.50)
Thq -0.0093 -0.0059 -0.0245%
(-1.60) (-1.11) (-1.96)
Topl -0.4443%F* -0.1747 -0.973]***
(-6.71) (-1.15) (-7.51)
Lev 0.5324%%+* -0.0123 1.0798***
(7.67) (-0.13) (7.93)
Cf 0.5270%** -0.1306 0.6573%**
(6.46) (-1.58) (3.85)
Age -0.0090*** 0.0190%** -0.0160%**
(-4.93) (4.07) (-4.43)
Soe 0.1562%+* 0.0868 0.2850%**
(6.32) (1.30) (6.17)
Constant -12.1565%+* ST 1737 -22.676]1%**
(-40.55) (-10.59) (-42.00)
Industry Yes No Yes
Province Yes NO Yes
Year Yes Yes Yes
Firm No Yes No
Observations 15035 15035 15035
Adj./Pseudo R? 0.323 0.248 0.126

Note: This table is the regression result of the robustness test. Colummn (1) is the regression result using the
number of citations of a firm’s green patents excluding self-citations as the explained variable; Column (2)
is the regression result of the finm fixed effect model; Colwmn (3) is the regression result of the Tobit model.
The t-statistics in parentheses are calculated based on robust standard errors. Industry, provinee, and vear
fixed effects are controlled for in each regression *, **_ and *** indicate significance at the 10%, 5%, and
1% levels, respectively. All variables are defined in Table 1.
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Table S Endogeneity tests: Selection bias

(1) (2) (3) (4)
Heckman
1* Stage 2% Stage 1* Stage 2% Stage
Variable Search Group GPC Search GPC
Search 0.2279%** 0.3222%**
(8.34) (3.70)
Asset 0.1128%*** 0.5124%** 1.6208*** 0.5664%**
(16.24) (22.83) (36.63) (8.10)
Bm 0.0095 -0.1526%** -0.7006+#* -0.1948***
(0.53) (-8.50) (-15.40) (-3.55)
Roa 0.8824%** 0.0789 -1.0472 -0.8045
(3.89) (0.28) (-1.39) (-0.80)
Tbq -0.0297*** -0.0237+* 0.2214%** -0.0545%*
(-4.22 (-2.38) (10.17) (-2.44)
Topl -0.8221%** -0.8544%%* -2.2208%#* -1.0625%+**
(-10.08) (-6.12) (-9.31) (-3.44)
Lev 0.7040%** 0.8748*** 0.84674** 0.8762%*
(8.31) (6.66) (3.20) (2.50)
cf -1.1030%** 0.1238 1.5506%** 0.9283%*
(-10.95) (0.62) (4.83) (2.33)
Age 0.0029 -0.0093*** -0.0109 -0.0268***
(1.29) (-3.77) (-1.55) (-3.20)
Soe 0.4504%** 0.2830%** 0.323 4% 0.1063
(14.74) (4.61) (4.05) (1.05)
Constant -13.7008*** -38.8703*** -16.4017***
(-29.97) (-37.08) (-12.00)
IMR 0.6869**
(2.43)
Industry Yes Yes Yes Yes
Province Yes Yes Yes Yes
Year Yes Yes Yes Yes
Observations 15035 15035 14919 962
Adj./Pseudo R? 0.305 0.392

Note: This table shows the regression results of the endogeneity concern Columns (1) and (2) are
regression results for the Heckman two-stage model; columns (3) and (4) are regression results for the PSM
model * ** and *** indicate significance at the 10%, 5%, and 1% levels, respectively. All variables are

defined in Table 1.
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Table 6 Endogeneity tests: 25LS regression

(1) )
258LS
1% Stage 2™ Stage
Variable Search GPC
Search 0.9317%%*
(6.65)
ifHS300 0_2720%%*
(17.28)
Asset 0.3445%%* 0.1630%**
(55.50) (2.80)
Bm -0.1537%%* -0.0250
(-24.88) (-0.88)
Roa -0.7360%*** 0.1766
(-8.81) (0.76)
Thq 0.0443%%* -0.0438%%*
(15.50) (-4.38)
Topl -0.5463%%* -0.03%0
(-18.86) (-0.38)
Lev 0.2105%%* 04453 %%*
(6.89) (5.84)
cf 0.133g%%* 0.4630%%*
(3.44) (4.80)
Age 0.0017%* -0.0110%%*
(2.00) (-5.47)
Soe 0_1086%** 0.0722%*
(10.51) (2.43)
Constant 5.2619%%* -15.0802%**
(38.39) (-24.15)
Industry Yes Yes
Province Yes Yes
Year Yes Yes
Observations 14186 14186
Adj./Pseudo R? 0.545 0.259
IstF 2598556

Note: This table shows the regression results of the endogeneity concern. Columns (1) and (2) are
regression results for the instrumental variable 25LS. The t-statistics in parentheses are calculated based on
robust standard errors. Industry, province, and vear fixed effects are controlled for in each regression. *, **
and *** indicate significance at the 10%, 5%, and 1% levels, respectively. All variables are defined in Table
1.
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Table 7 Moderating test

(1) 2)
Variable GPC GPC
Search 0.2086%%* 0.2380***
(10.12) (10.53)
Search *News 0.0768%%*
(5.70)
News 0.0414%%*
(3.20)
Search *Guba 0.1278%**
(7.95)
Guba -0.0177
(-1.03)
Asset 0.4037%%* 0.4236%%*
(25.89) (27.67)
Bm -0.1297%%* -0.1315%%*
(-8.42) (-8.60)
Roa -0.6786%** -0.6725%**
(-3.60) (-3.58)
Thg -0.0200%** -0.0131%*
(-3.42) (-2.30)
Topl -0.4408%** -0.4259%%%
(-6.63) (-6.40)
Lev 0.4376%%* 0.4509%**
(6.23) (6.45)
cf 0.38G4%%% 0.3660%**
(4.86) (4.59)
Age -0.0068%** -0.0062%**
(-3.69) (-337)
Soe 0.1930%%* 0. 1864%**
(7.68) (7.43)
Constant -11.3062%%* -11.7830%**
(-34.92) (-38.19)
Industry Yes Yes
Province Yes Yes
Year Yes Yes
Observations 14972 15035
Adj. R? 0.335 0.334

Note: This table presents the regression results of the moderating effects. Column (1) reports the regression
results for online media coverage as a moderating variable; column (2) reports the regression results for
stock forum posts as a moderating variable. The t-statistics in parentheses are calculated based on robust
standard errors. Industry, province, and year fixed effects are controlled for in each regression. *, ** and
*** indicate significance at the 10%, 5%, and 1% levels, respectively. All variables are defined in Table 1.
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v kA e B4 e ] i CREII S, 20200, Lk U5 AR R 25wl nl od il 7 7 45 B 8 1)
it fE~ THECRATHT, AECRES 2 ) SRS MR v aE Sy, Mol il VS OB 2wl = Ao
o LA A P S (Stoeckli etal., 2018). 2 A TRV AE . @Il 2R H A, @)
ALY, DS AR AENS SRR U P RE R, 1R T e AR KO .
DRXEEE . Ed e SRR R SRR, — s T Er NG Egs, B4
SN HAR LT 2eh efk, Bt el URRRA ) RO N O T, DR SR 5
(1) (1) 40 FE B sl a7y, SR RS R0CR (UFIH, 2017; Gatteschi et al,, 2018). FlHs Rtk O for i
P35 H OB BEAE i AR I s Ik A e 55 B o BiesE, 20190, Maffeikth F3E
G T AR N R

fEeisE 3. G H) At 10 58 4 g R a0 F B A R R BB AT ik 2 S5 48T«

SO 1 510 4 I 3 - € |

(—) &Rt
1JE AR
A iz T BCECGEATIH, RS O S L ORRE X DSE 4 DR . F4E F R SR
Hausman £5 %5, 5 R A2 B0, A sy REfE [ B Bhe T R -
MESTt=L0+FIPremiumir+E2Xit+ui+&it (1
Horh, MESONBIRFAR &, Rt i BB ES Ko, A Soh R O H A 445
HEATIIE ;. Premiumsz iy iU RS Bl DS F RIS AE IS (L 2l Keehy - dPsiAr &, wiy
BOE BRI, ereWNAREN . A SCT BSOS 21 REURE T O AR o 1854 71
Bom, WAL ik, BER S OB AT R sl D 5E 5 ACr, ez, WA fEsfE -
2.0 RN B
FESEREH D OB ey P S5 D BRSO Rirge P s A O amid il Bt £4
Ao BHEGE O FE gy e 4R, A SoRy e B b A RN R A T L R, AR
BOEWN R
S, WEUEH FE RO R ah 2 R
FCit=a0+aIPremiumii+a 2 Xit +ui+dit 2
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A58, WUl S M OR B R R BT £ AU R G BA -
REDIr=p 0+ IPremium iy 2FCit+y3Xat+uitot (32
A, BRSOV AR BT 2SR B EAT H T4 o R .
MESTr=@0+@ IPreMiumii+@ 2 F it @3 R& DI 4 X i+ pi+-5it 4
Wb, FOERRRE T AR, R&DICK/WRNFIK Y, dit. e GicHBibLILa. 1%
EEEE ol 8w g1t Einh v S el VMR R R VR o p e M oy 1 0 a6 1l 3 L R R ol el iy <

W 2 firos. FbE Qe Top A RN BRI AT 40 8, Horh B SRR, 0N SN
“ S IR — 2 gl Br 2 i — IR THU D505 017, VAR RN N @l xe2; 5 2k N
5 F OB — (R R B — 42 A 524 7, RN A pixep3; SR “HI1
15 PO B — 2R et Ve 2 R~ R B — $E THE 55 4 )7, 2R A AN el xp2 x @3-

?

MR Ll mpay ©)
al 1 P2 3
EOERRR = BOESEH

©

Bl 2 S A R R e Y 15 4 g R 0 E b A R R Y

3.0 TR ETR

5 AR B A e AR 75 3 (e R = A R T Hh (5 AR B H 1 3 5 g it e iz
SRR BVET AR A S B B S 2 R AR Ao e TRl B, FH] Hansen
(1999)42 1) I TR A2 iz B 7R B I T DR AR B AS RIS IR R S 1 24 I oG &,
AR T THEASA T A S g NI R, Py i ) T DR R S0 )
MESTE=F0+FPremiume s/t <p 1 +FPremiumir/pl <th<p2+---+

SrPremiumsz-/on<th+5n+ 1X1t+pi+ert (52

G5 T ) EAERReREL I FES AR TERTEL L, SR 0. th T TR E R, o
AT TR A AN, (R R AR AN R S EUE D5 MR R D SR g D RSCER
(1) 2= L g1, fovee e GrdA I K. o [H 105 AR % H 23 23w Pl HIAASE], 4325w
RIS, BT DR B R T R R A U TR, (EURE A A X (1]
TRAMEELS, AR A R 4 P B8l : 20092019 4. 2007-2019 4. 2005-2019 -
2004-2019 1F, 45 B OGS PR H O 554 DLt B 1 TR 80 .

(=) TEHRR

1B R

HOHE ARG READERI 7 & MO RS, e riZE Ghix) WO sEEAR
SR E A EER, X8 brAe A sk b ) N Tl e R S . A Y Hausmann et
al. (2007 {0 AR SCWIFTE il B4 Ut I A S R 4 ) B

B, PIEA KRNI AR AR A E Brifg oG PE S g i 1) 1S PO 474 54 i A
GrFbaitE, AFIXECRTAN R AR RTINS, b EsE A e A S R S O E ALY
WK B, PRI RIASTR) O D) e 25 i A ) Sl b EE e 35 i B B, X8
YE A E B GE T IMBCE Y, BAR SR ARWF:
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PRODYFr=IRCALEIRCAEXpCgapit, RCAGt=F i EX X it EXir (63
Wb, RCAyefost 1 A0 5 =S B L i35, PRODF Efe i AR I,
peaapitR sl BT e E sbr NS H YOS, EX Feant .
Bk, BIERAE I OERE . LG ok UG s O ST
FONBCE, HRE g SRSy, R TP EUGER, -5 0 R
MESIt=7EXLEXItXPRODYE D)
2. REAE
A SR RS VS FH ORI 23 v 848 O B LR PR S R O 2 N AT DAt 0 AL ) e
bre TR OR DY B B S S A2 oo N R R 11[ A
R FEAS A s )

&1 WLMIER &1 WL MER &1 I MER

xR 2004-2019 Hb 2005-2019 g 2005-2019
g 2004-2019 pni] 2005-2019 i N=) 2005-2019
it 2004-2019 =HE 2005-2019 Ji 2007-2019
ey = 2004-2019 mJ 1] 2005-2019 =T 2007-2019
I 2004-2019 i 2005-2019 A 2007-2019
E* 2004-2019 iIrT 2005-2019 Ak 2009-2019
= 2005-2019 Fi2 2005-2019 LIF 2009-2019

8%, BEEREFEE N ERITHEESNEEHTEOGERFREAHFEMTEMELaE,
FE R OF RFRE FEAEEME R ZEHIE, A FRIIEIEMAESM, 8{0EA LT 21 - ERIiTE K
Ei#iTHR. B, dFEOERFRRSSAFH e AR, EtbEE IS E. 85, BF<H
EFfsEE > PREPELOGERAFRSEEHE, EHSFRRRSTmRME, AEFPrasiteEm
FIE, HEET]. ESE S EEES R A SERTEEHEE.

oA L

A TREBIZ A bR, A CSH T ARAE M (2012) ML, BREUR S H S [ e B
PER AR T b, AR N AR R B LR . R TR BB R bR, AR
Fo G E R SR BN DA = B FEAE R T it A e R Bt Bk o1

4%

AR AT ok, Bemais DSE S R FE e R AR S, MUK . AR I
)\lh'f’r'/l;"‘*,kl LA S, TolkfbkoF. ASCRAITARE I 5 GDP (1) LB . 55

 BHFAT N A &LA\H“ﬁ.}JJJiHJU]'J'Ui,&I i GDP [ HLdE e . S0, JERETEMEE . A a‘u“;
.Wt. On P R EO RO RGN EE . 55 1, HEAb T e A SCR PR 27k 2R -l A a2 A B
52y U HHIB=i=15[xii=1nxi]2, L rf w2 d512 8 om0 48 1 A O i il 18, A Sci s r‘”
P EORT s KEE GO S o8, SRlERE. AR SR SRS GDP 1)
PRI . b, BEAREE. ACSCRASChRRI A i B R T R A A BB TR, X A
A 5] B U A e O 0 1 Tl

(=) #dEHW

AR 2004-2019 4 E 21 4~ 295 TRER Hcds o Forb B 15 AR B 325 i) G
ur AEd sk A E SR . T OPEMERESE. OPESHESE)N $E 8 ESE. i f

ks HOC B X L 2004 4 I-_)J-le.rfl-.,u kb R A A1 ok Sz

U SCUELE S5 BT

(—) AApwBEXEF RS

FL SN R IET 4% BN e 2 o o8 (1) # U ER 1 i O e R RS S OS24 i) 0%
Ry 1EDAES BRI BB 1% MK BRENIE. 25 () SN TRGERN. 55 (3) FilfER
e TS R, s R s e AR R RS, O E G "wmm BESF NP
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FEE B R HOH 0.0069, HEETE 1% FRENIE, SF 7 #ef 1, BDH 45 R s &
HOFE g AR R -

T H M LB o 155 4 g Seming bz ) S [l V8 3L, k2D s aRRL I T3 4740
R R T il RN E MR SR R PR /N I e IR A R T 25y N ) s o N 2
2004-2019 i A\J%) GDP MLEFET, 8 21 8100 438 A2 GDP &yttt [X 5 \35) GDP S iCHhIX .
F29hE (O W5 (5) 4 Premium P BEAG R E 19%40F B & Nk, i@k &0
FerTEA A, Fe W2 AR AT S it X M 1 F AR ek e 11 524 el A b 25 A K
gt g, xR T RIRRE, B @i mek S8, AT O 4s ) Ges E e
i VANl Bevss (LS. m s 1 PE%E AX) GDP B4 {0 A (3 4 TRk AKCF, X iim i
PG ORI S 2T R AT B IR A AR e . 3 Il SR 2 X i 1 5
G VEA,  RET R AT B H D T84 JpoK P AR EEEIC, AR 55 62 0 S84 i) 1%
R AR S Ak oA 1 A BT SRR I B 2 sl Pt S IR RS, Rz A X D
PR R0 15 4 Dy SR A e B R R e B [R); e A1l o HL e Y S0 4 )i
JE AT R I ) PR Al i B R GE, b AT SRy, 07 2 ) s AN A e it
DRl 2 DX R 1455 T O e tH 158 4 00 PR B e 0 I 2 555 «

22 FEERNES B R A fi Il 155 B

1) (20 (3) (4) (5)
BRTE A 2R 2T AP GDPEEME At GDP FEE
MES MES MES MES MES
Premium 0.0304" 0.0469"" 0.0069" 0.0060™"" 0.0169"
(0.0033) (0.0046) (0.0014) (0.0014) (0.0044)
Contral NO NO YES YES YES
FE NO YES YES YES YES
N 336 336 336 160 176
R 0.2029 0.3098 0.9642 0.9646 0.9768
F 85.0115 102.8681 836.6665 400.0559 698.7312

S () PURIRAEIR e, s5, SHRIFITRIE 1%, 5%. 10%KF FRE. #R0 A1 GDp HEEaE
b T MST. Fi2. SE. B8R, WFE. =k, L. T, HEE RS A GDP BiEE . TE
B

(=) Fvham 69 3E R PE4F i

R TR ST U AR e LR 7 et A = ol . A S LR RS R S PR T TR A
HEAEAR I R DG IR 0 S84 D 0E b FIR T IRERON . (el 7 1 IR A it
A e T TREECE, £ 3 b PRI SR R B L (Bootstrap) S & 4lFf 500 2%
3PS5

FRHEA 3 SR T THE RN RS B EE L, B2k, T T iAWl — 4R A X ()b 38 i B A TS
A S FEA X [A) R T T HERS 56 25 B LN ENE, iFBZEA R MRS, O s B &t 0 3 5
JIt e S BB AR LR PR REAE s HCY, 2005-2010 SE T 2004-2019 TEREA DX R FAL TR KK
T ME 5% 1% AT i g . FE Tk, AR T IR AR o DX itk DG aE Fo R ma s S, [l
IHEE R T 4 p.

23 RUEZONT TRER T TR N R s

. ) ki ) &5 & )
TR E . [ {E F 95%2 {5 B8]

fails 10% 50 1%

Single™ 1.8543 2179 | 186888 | 21.1844 | 287111 [1.8329, 19156]
2009-2019

Double 0.6712 11.71 | 183299 | 218439 | 309346 [0.5484, 0.6805]
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Single® 1.8543 2298 2012598 23.6266 36.5189 [1.8329, 19154]
2007-2019

Double 86175 9.58 15.2067 23.8301 32,5429 [7.3734, 9.0485]

Single® 1.8543 21.38 19.3162 233217 32.7975 [1.8329, 19156]
2005-2019

Double™ 86175 23.06 16.8888 209953 292628 [7.7921, 9.0485]

Single”™* 0.8030 37.10 16.2899 20,0066 27.6301 [0.7714, 0.8615]
2004-2019

Double™* 21.5699 21.61 12.2383 15.2333 19.557% [20.2544, 22.9795]

AR 4 b4 ASPERRE EE b ST TR S B R N R 5L £ s,
$i EMES @) FINENEEE B, YRS T 0.8030 B, HY FUE A AR EEHH
A B BN, X el T S R 5 i kA 2w e B R,
A1 M R R 22 57 53— FRAERT ,  75 Moy b 23 25 w4 L 4 R RS HR 1 A AR f3E 2 e AL
B EE SRR, PR SR . AR N, HEShH DS R R, 5, EiEm e (D
2 (3) FAYENAEE R, Pl NERRGE —ANTTHE, B G R RO 2 S D s g i Rl
AECRRIC. axalfeh T 3, B D06 R R R S D SR ps I, o
PR T B O SE S e i S Rl B . 5=, AR STt B e D5 FMRE:, /e
1 bl BT B R N BB N . =Lt O MRS dig b AR 1S BA KRR S 20
3O [0 e R R ] A, DAL ) R 1 Al B 1 2 A R DS A RS, SECR Ol xt
i VR PRSP EE L % ) B i st R e 2 B R, BMIC 7 s G R D 55 4
IR . DR V5 R R 25w 5 SR Q) o R (e il ) PR %, BPJS O o
BB BB AT AR e A g LIS e 5 F et 1 10 2550 00 SRR

4 DUETONTTRER T TR R £

(1) (2} (3 (4]
(T4 < (8] 2009—2019 2007—2019 2005 —2019 2004—2019
MES MES MES MES
Premium/#/¢3=p01 0.0450"" 0.0496""" 0.0837" -0.1978"
(0.0108) (0.0154) (0.0183) (0.0302)
Premiumiz-jol<th=pZ2 0.0081" 0.00717 0.0248" 0.0045™"
(0.0031) (0.0030) (0.0050) (0.0014)
Premiumit-Jo2<th 0.0105" -0.0003
(0.0026) (0.0015)
Control YES YES YES YES
N 231 247 240 96
R 0.9350 05454 05570 0.9849
F 436.5491 158.9914 484.2539 468.1476

(TR 1 AR Ty
(—) X FEPHAEEBPEX
25 RHL AR IRTIEE B 55 (1D Bl hrb AR g SR BN A AR e SR Y
[k B, 28 B R Sl AP 1 BB 1% K01 B NIE, TR 5 R aE 4T ek
FREh BT LR R, 55 () F T A AR AR G BT R 2R A SR A gL B, Al
HIRR L9010 [l V3 R B S BN 0k, D0 H M55 (5B Revs 43 2 R G0 Er, JF Hah ey
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(1) B AT R A QUK. 2 (30 BRI AR AR B 44 FERT PR PN R BTy fURn i
REOGRE TR, SR [ ZECN 0.0041, /T HIE F BT 0 58 4 g ) S5
BERE AR, HLAE 19%K0F B8 . WS S8 (1) 4 (3) Al lal V4 b 25 4 DG R B S 3%
n] DL R e 5 2 R REAT .

5 S R RS O S5 i) el 2 T b i [ 25 51

BBRTE (1) @ (3
FC R&D MES
Premium 0.0305"* 0.0230"* 0.0041%
(0.0077) (0.0028) (0.0015)
FC 0.0493" 0.0375"
(0.0194) (0.0095)
R&D 0.0667"*
(0.0263)
Contral YES YES YES
N 336 336 336
R 0.7100 0.9387 0.9667
F 19.0702 93.4035 733.4992

HRHE 5 (RS Sa s e 1 1S Bt th 10 254 i B & i vh A R0 A 365 L],
b 3 fogse

AR = oy FeE)

0.0230*  0.0375* 0.0667

HOEREE = HOFRH

00041

B3OS G ET t 0 SE 4 i B 2t rb i 200 FRkS Bers A
(D) B S EP N BB EETHEE

B N ) A R ek B 4 6 Bras . Merbnl &, VS ARt 0 58 4 Sy s sl e iy
0.0069, Eff 0.0041 CH{ {5 I AT O 554 Jpi0) EAE AN +0.0028 CHE VA5 Y R e HH 11 3%
e I (AN =0.0069, A SCRTHFFTIRIH LS SR 1 OS24 i) b A i i 42 04 3 4%,
L&k A, “Premium—R&D—MES " M4 21/ EHIAE =MbY, 29 5 S 20NT) 22.38%,
M “Premium—=FC—R&D—MES"” FHIEM/ERI AR, 29 ST 1.46%.

i, AR AN R S E PR TR A AT AT TS R A ) S R LA
FE 7 =0HHEL 1 500 4~ Bootstrap FEAS, A5+ A MR HHEE 95%[1 BAG XAl b A 0,
I-J'nl?tLlJ'rffrﬁ'&lﬁ.iéuﬁ= M6 h Rl EL, BT A RS s ie ) R AU 5 . SauF rEle R 2, B
Yt A5 PR ol DL 2R R BT 2R . S S RHEE U Er i ikt 52 4 AR Tt

%6 BEAD E A R SRR A

o . Bias-Carrected 95% CI .
fulskEiT WEE Boot SE A MEE
Lower Upper
B 0.0069 0.0016 0.0040 0.0103 100.00%
BEME 0.0041 0.0019 0.0009 0.0082 5951%
Premium—FC—MES 0.0011 0.0006 0.0003 0.0027 16.65%
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Premium—R&D—+MES 0.0015 0.0008 0.0003 0.0030 22.38%
Premium—*FC—~R&D—~MES 0.0001 0.0001 0.0001 0.0003 1 46%
(=) AR

JETH DU R R 52 4 1) Bl & i vp A A R 25 58, 8 21 80 0 A2 GDP

Erih X 55 N GDP 8Kl X, ik DA FIREL M A fEHh X 2 5
£ 7 FPEHTEE SR
o (1) (2) (3) (4) : (6)
- AIGDP EEhK AT GDP EFEHRE
FC R&D MES FC R&D MES
Premium 0.0189™ 0.0173™ 0.0035™ 0.0615™ 0.0207 0.0123™
(0.0094) (0.0032) (0.0014) (0.0252) (0.0075) (0.0044)
FC 0.0665™ 0.0180 -0.0277 0.0608™"
(0.0267) (0.0110) (0.0234) (0.0134)
R&D 0.1163"* 0.0452
(0.0320) (0.0457)
Control YES YES YES YES YES YES
N 160 160 160 176 176 176
R 0.7321 0.9263 09683 0.7025 0.9073 0.97%96
F 7.7972 64.0976 362.2672 14.1453 53.7504 642.8210

T Q) 2 G FlfEas 7 A GDP &k X e e R 56 fry e] 13 4% |
Eliie P SOl |1,_JFJJHJhduizﬁﬁt4\
= PER S ! Z 97 “Premium—FC—MES” {£ 5
E S P
AP, T 2 ) R T 2% o )
gy Ol
N,

T @) £
22 0 T R 2 RHE O AR 0 RECH T BB A S

i

], Ak

MmeﬁmHWJﬂ%fﬁ

fr A
L1l

flfehs

SRR T

oo RAER

L, Al LU
5, RBHPERT /’\iJJ GDP 4% fry i [X (1) 25 5 A 250
TG AT R A HEIE B b A A 2

£, )LJL—:'J.J R T i D Nl R AR

mefﬁHWFurﬂufnnbxj% [R e 1 B

RS TER], SRR Eh T 24 i i

ANheE, & 8 kR [N GDP A X ) 2 T A 2 e R A5 L,
FIEATLL A “Plcnnmn—-FC—-R&D—'I\{ES" b Arh RN S 1%
|HJLMLHAJIF1inMLmtbmiqu ¥

“Premium—R&D—MES"” 1L 5

’ﬁ*Fi’J‘Se',{'ﬁfft'iﬁ*i‘-fl,(;IL‘Fij'T‘ffﬁ[."iE-fi\‘w & X FE

H RS A i X RS A A R

ILL'JMH~III+*1>€I4,U, , fEIR

SO L

(6) A4 17 N1 GDP Skt By b A28 R 5 (=l 45 3, @ ki
5, HARME G B O S5 R £ 3
A EL S

" s R

A TG e
£ 8 I FEAZ b Rl 5 PR S L
B BE W | BootSE | omrcomected 93N Cl | o e
Lower Upper
HR 0.0060 0.0015 0.0033 0.0093 100.00%
49 GDP B 0.0035 0.0016 0.0006 0.0068 58.38%
il Premium—FC—+MES 0.0003 0.0004 -0.0001 0.0015 5.68%
nEBk Premium—+R&D—+MES 0.0020 0.0008 0.0007 0.0039 33.50%
Premium—FC—+R&D—+MES | 0.0001 0.0001 0.0001 0.0005 2.43%
HR 0.0169 0.0071 0.0082 0.0367 100.00%
B 0.0123 0.0059 0.0059 0.0301 72.73%
A¥J GDP Premium—~FC—MES 0.0037 | 00023 0.0001 0.0099 22.18%
BEHX Premium—+R&D—+MES 0.0009 0.0015 0.0008 0.0054 5.56%
Premium—FC—~R&D—~+MES | -0.0001 0.0001 0.0007 0.0001 -0.46%
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(v9) 4% 3-hupl 693 Kb ie

M SR BT F ] B, A RS 2 AR R QBT ) £ 3 B R RN AP AT A
st BURTEAFAEAG SHLBIR IREPERFIE . ASCRAp A A e N T TR 28 A2 1 D S PR e
FISE4e MRG0 - AR BT AOA T TR 208 K B A0 LLRHS B9 TR0 I A S 2 R A
£, FEAR N .

(ERETT T TRERRRUA 2 i A | TR B, MRART 146 9 BT, T THATE 2000-2019 4E-
2007-2019 E L, 2005-2019 EREACKEE HUA 5255, {H4E 2004-2019 SE[UREAIX (i) F )AL,
A [EF] 2004-2019 FEFF ABCR AT 96 AL, 5 oAt JLALREA K b b ) b Rl TR
(B2, PR3 20042010 fFUREAT THARL RS B 45 L. LUREAS BEA SRS Jg T TR
I THS R RS ok L ERR, AR BT A BAGREE R, O3 A ARBs it e 354 1) R0 S5 1)
[FEErERFAE .

429 DABPRBENGEIE AT TR T TR B0 Fady

" 1K " 1K " 1K

;g FEAE QE Em F =~ ;iﬁﬁ o 9528 5L [A
2009-2019 | Single* | 3.3669 | 28.84 | 225915 | 25.8601 37.3175 [3.1825,3.5959]
2007-2019 | Single® | 3.1137 | 26.49 | 24.0623 | 28.7615 37.5555 [3.0425, 3.2800]

R&D 2005-2019 | Single™ | 3.1137 | 27.31 | 22.1151 | 26.6835 34.7087 [3.0425, 3.2800]
2004-2019 Single | 1.8000 | 6.20 | 20.0416 | 26.9468 34,5828 [1.7800, 1.8506]

AR B A 1 TS AR S (T TR Tl VA 45 SR 2% 10 B s A 3 AN TFREAIY [ RECK
CERIFZ PO SR SR (X () Py 5 RS A2 N ) (A SR B R B0, BEE TR H 8
P VR, S R E AR SN [0 BB 3 A THREACR I TR BT, X Y
FHEO B AL TEARKCFR, OSRGOS 5 2 SRR ER AT AT IR, (PR BT
AN TR 5, O PRt D52 4 Sy PR Ve A 7R KR, X &
Bt 7R AR ARG B S . RHEREE (AR i DRGSR i R R M THE R e 1
JERN, AR 45 R R s A AR T B WAL RSS, AT EH 11354 1R Tt

F 10 LIRFPR PN GBI N0 THER) 2R PER S0

(12 (23 £3)
ke 2009—2019 2007—2019 2005 —2019
MES MES MES
Premium /#/A&D<p1 0.0077° 0.0071% 0.0079*
(0.0016) (0.0031) (0.0016)
Premium /#/R&D>01 0.0331° 0.0357%* 0.0354**
(0.0054) (0.0076) (0.0067)
Control YES YES YES
N 231 247 240
R 0.9381 09467 0.9556
F 274.3924 6394.5887 116.7615

AN RafER S

JE I AT SO AT, AR VS F OB 2 5 i i S s D el S A g
fipE, BETADF R R RS

(=) EF3MH 454

AR B R AR R D504 ), AR 51 B sa 4 AR B BT S, dETR R 1 5
ELPNET T/

TClit=FEXit—IXit EX it +1Xit (8)

Horh 2Xie5 205y W3 os ¢ 5F D VLS VR, BB SR ) Zedid WA AE-1, 1]
Z ), M B R S Bk 1 1 I, iZHR KR O S5 R M . ] )14E B R AR
&) F,
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A SR U R A o H VS R B ol A SCoi O T HE Vs P A 258 el
BHURIRAERE WA S AT, [l ISk B RAE 58 (2D Aifrh,
(=) EHXSHLE
N T ORUEES B R PR, A SO FEA IS T VRS, MOl — 252 . Ao 'J:rtj*ﬂmwﬁlf:';&-:(2020>
ML B, AGERBGR RS 0T A i ’f..,&]m(t,ﬂ (3> mp. Hik, #EF| 2008
T b Lz, ACSCIREL 2009 fF 2 5 IFEASEE TN o, @Es (4 ’WJU[/J\D
(=) HAEHPE
A SRR RS B (2017 WIEGE, IR S IR O S A AR R SN A
PE THEAR G, iz ] 2SLS [k el AP @i, A iz ff] Kleibergen-Paap tk LM it ilb {7
Fad, &5 BN e 1% 5 PR R iy ﬁH?Htu? 55 AR e e IR i, T HAR
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Does Export Credit Insurance Improve China’s Export

Competitiveness?

[Summary]:

This paper uses provincial-level business data of China Export & Credit Insurance Corporation
to explore whether export credit insurance has an impact on export competitiveness and through what
mechanism. The research shows that export credit mmsurance significantly improves export
competitiveness, and has a greater promotion effect in areas with relatively backward development
levels. And this paper examines the nonlinear characteristics of the influence and finds that export
credit insurance has a significant threshold effect on export competitiveness. In addition, this paper
finds that export credit insurance indirectly promotes the growth of regional export competitiveness by
easing financing constraints and improving scientific and technological innovation by constructing a
chained multiple mediated effect model. And there iz a chain mediated effect of "export credit
insurance — financing constraints — technological innovation — export competitiveness”. There
are regional differences in the influence mechanism of the multiple mediated effects of export credit
insurance. Export credit insurance is more prominent in areas with high economic development levels
to enhance export competitiveness by promoting the level of scientific and technological innovation.
In regions with low economic development level, the way to strengthen export competitiveness by
easing financing constraints is more obvious. At the same time, there is a nonlinear threshold effect
through the intenmediary mechanism of scientific and technological innovation. With the growth of
R&D investment, the promotion of export credit insurance to export competitiveness will have a
qualitative leap. showing the phenomenon of technology-enabled insurance. This paper provides an
important theoretical basis for giving full play to the function of export credit insurance, ensuring the

stable development of intemational trade and promoting the construction of a trade power.

[Key words]: export credit insurance; export competitiveness; mediated effect; threshold effect
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A Study on the Cross-market Spillover Effect of China's
Financial Stress from the Perspective of Systemic Risk

Management

LI Zheng Fang Meng-jie ZHANG Meng

[Abstract] :

This paper constructs the financial stress indexes for the four major financial sub-markets of the
money market, stock market, bond market, and foreign exchange market in China. Based on the
perspective of systemic risk management, it studies the cross-market spillover effects of China's
financial stress from the two dimensions of time domain and frequency domain. The result shows that
the financial stress spillover effects among the four sub-markets are significant, and the impact of
extreme events has significantly increased the spillover effect. In addition, the cross-market spillover
effect of financial stress in the time domain is mainly driven by long-term spillovers with a cycle
length of more than one month. Each sub-market plays a different role in the transmission of financial
stress. The money market and stock market are the main stress spillovers, and the bond market and
foreign exchange market are the stress receivers. In addition, there are significant bidirectional stress
spillovers between the money market and the bond market, and between the stock market and the
foreign exchange market.

[Key words] : Financial Stress: Cross-Market Spillover Effect; Time-Frequency Domain;
Systemic Risk
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A Study on the Extreme Risk Spillover Effect of
Onshore and Offshore Stock Index Futures Based on
MVMQ-CAViaR Model

[Abstract] :

Based on the recursive MVMQ-CAViaR model, this paper studies the extreme risk spillover
effects of onshore and offshore stock index futures. The results show that: On the whole, whether carly
shock or extreme risk, onshore stock index futures have a stronger impact on offshore stock index
futures, and offshore stock index futures have a higher frequency of significant impact on onshore
stock index futures. The relationships between different futures show that there 15 a two-way extreme
risk spillover effect between FTSE China A50 and CSI 500. And FTSE China AS0 to CSI 300, CSI
500 to HSCEI and HSCEI to SSE 50 have extreme risk spillover effects.

[Keyword] : Stock Index Futwres; Extreme Risk Spillover; Recursive MVMQ-CAViaR Model
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Research on Information Spillover Effect of China’s
Commodity Futures: A Comparative Analysis Based on

Price and Volatility Connectedness

Bu Lin, Ren Shuo

[Abstract]:

Selecting the daily data from 2015 to 2021, this paper applies the dynamic spillover index based
on the VAR model to explore the linkage relationship between different kinds of commodity futures in
China from the perspective of return and volatility. The results show that:(1)The total return spillover
shows a "U"-shaped trend during the sample period, while the total volatility spillover is more
sensitive to the shock of extreme risk events.(2)Chemicals and soft commodities are important price
leaders and risk senders in China's commodity futures market, while grains and precious metals are net
receivers of price and risk. In addition, the retum spillovers of 10 commodity futures have increased to
varying degrees after the COVID-19 outbreak, but volatility spillovers have different sensitivities to
different extreme risk events. The volatility spillover of chemical is more sensitive to the shock of
COVID-19, and the volatility spillover of soft commodity is more sensitive to Sino-US trade
disputes.(3)There are obvious structural differences in return spillovers and volatility spillovers
between commodity futures. The conclusions of this paper have practical significance for government

policy making and investors' investment decision-making.

[Keywords]: Commodity Futures: Spillover Index; Price Comnnectedness: Volatility

Comnectedness
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The Spillover Effect of Global Foreign Exchange
Market and RMB’s International Influence

LI Zheng!?, WANG Xinyu!, BU Lin'
(1. School of Finance, Tianjin University of Finance and Economics, Tianjin 300222,
China:
2. Laboratory for Fintech and Risk Management, Tianjin University of Finance and
Economics Tianjin 300222, China)

[Abstract]:

This paper examines the differences between the spillover effects of the global foreign exchange
market in nommal state and extreme states from the static and dynamic aspects, constructs the relative
spillover-from and spillover-to index to quantify the difference degree, and investigates the
international influence of RMB in extreme states by selecting exchange rate retums of 25 global
currencies from 2006 to 2020 and utilizing the spillover index based on QVAR model. The findings
are as followed. Firstly, the spillover index based on the conditional mean and the conditional median
can well capture the spillover effect of the global foreign exchange market in normal state, while
misjudging the spillover effect in extreme states. Secondly, compared with normal state, the total
spillover level of the global foreign exchange market has risen significantly in extreme states, the
spillover effect between currencies is mostly underestimated, and the spillover effect in extreme
depreciation state is stronger. Thirdly, in the two extreme states, the spillover-from level of the great
majority currencies shows an upward trend, which the currencies of emerging economies have risen
even more. However, there are differences in the changes in spillover-to level in extreme states.
Currencies in emerging economies have risen sharply, while most developed economies have fallen
slightly. Fowrth, in the two extreme states, the directional spillover level of RMB increases
significantly, and the spillover-to level increases to a greater extent. It is concluded that the RMB has
changed from a net receiver in normal state to a net sender in extreme states, and its international

influence has strengthened remarkably.

[Keywords]: exchange rates; spillover effect; international influence; extreme states; RMB

internalization; QVAR model; tail dependence
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A Study on Volatility Spillover Effect of Onshore and
Offshore Stock Index Futures based on Time-Frequency

Perspective

[Abstract]:

This paper for the first time uses both the DY spillover index and the BK spillover index to
examine the volatility spillover effects among three onshore stock index futures - CSI 300, SSE 50 and
CSI 500 and two offshore stock index futures - HSCEI and FTSE AS50 - from both the time and
frequency domain perspectives. We find that firstly, the volatility spillover effects among the five
stock index futures are significant in both the short and long term, and the short-term total spillover
detenmines the level of time domain total spillover, while the long term total spillover dominates the
trend of time domain total spillover. Secondly, the time-series characteristics of the spillover levels of
the five stock index futures are highly similar, but the spillover levels show obvious heterogeneity.
Thirdly, the level of spillover from onshore to offshore stock index futures is higher than that from
offshore to onshore stock index futures in most periods, but when major events occur, the level of
spillover from offshore to onshore stock index futures is higher. Fourthly, there are significant
time-varymng characteristics in the role played by the five stock index futures in both short-term and
long-term risk transmission. Finally. the net premium levels of onshore stock index futures show the

exact opposite trend to those of offshore stock index futures in the face of major event shocks.

[Key words]:Index Futures; Overseas Listing: Volatility Spillover Effect: Time-Frequency

Domain
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Collaborative Governance Effects of Emissions Trading
System (ETS) on Air Pollution: A Spatial

Difference-in-differences Approach

IRBRAE MR FEE % 53
(KEMEXKFEEMENR, XE 300222)

[Abstract] :

With the rapid development of industrialization and urbanization, the excessive use of traditional
non-renewable energy such as coal has caused the ecological environmental degradation (ED), and
resulted in a series of air pollution problems. especially the intensification of urban air pollution and
the soaring haze index. Besides, China has become the world’s largest emitter of CO2 in 2006, and
faced with a serious air pollution status.

Given that the air pollutants and carbon dioxide are almost derived from the combustion of
traditional fossil fuels such as coal, oil and natural gas. therefore, both have the same root and
homology characteristics. Hence, we believe that the carbon emissions trading system (ETS). as one
of the basic carbon reduction policies, can achieve collaborative governance of PM2.5 concentration
while limiting carbon dioxide emissions and accelerate industrial transformation. Considering the
diffusivity of pollutants and the mobility of pollution sources, this paper argues that the
implementation of ETS policy will also have a certain impact on the level of air pollution in
surrounding areas.

Through arranging the previous literature, we found that there are generally two strings of
literature analyzing the consequence of the ETS policy. On the one hand, in terms of the carbon
emission reduction effect of ETS policy. most scholars have confirmed its role in promoting energy
conservation and emission reduction and improving carbon emission production efficiency in
perspectives of provinces, cities, enterprises and space. On the other hand. in terms of green
development effect, the existing literature shows that ETS policy can not only effectively promote the
green total factor productivity (GTFP) of the pilot and surrounding areas. but also significantly
improve the level of green innovation in China. However, for the collaborative governance effect of
ETS policy on air pollution, most of the existing literature is based on the difference-in-differences
(DID) model, and pay little attention to the research on spatial dimension from the prefecture-level
city level.

To make up for the deficiency of existing research to a certain extent. this paper based on the
panel data of 283 prefecture-level cities in China from 2006 to 2019, empirically evaluated the effects
and its mechanism of ETS policy on PM2.5 concentration via spatial difference-in-differences (SDID)
model, and also investigated its spatial decay phenomenon. Therefore, the marginal contribution of
this paper is reflected in the following three points:

(1) This paper from a spatial perspective using SDID model empirical investigates the
collaborative governance effects and spatial spillover effect of ETS policy on PM2.5 concentration at
city-level.

(2) Bazed on a thres-dimensional perspective, this paper also explores the spatial decay and
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spillover boundary characteristics of ETS policy's collaborative governance on PM2.5 concentration in
surrounding non-pilot cities.

(3) This paper discussed the heterogeneity and transmission mechanism of the ETS policy’s
effectiveness in reducing PM2.5 concentration.

Based on that, this paper proposes the hypothesis of policy implementation effect and the scale
effect, structure effect and technology effect, and then constructs a theoretical framework of the
influence of ETS on PM2.5 concentration.

Besides, in order to ensure the existence of spatial correlation, we carried out global and local
Moran’s index tests. At the same time, We conducted benchmark regression based on SDM, SLM and
SEM models respectively. to ensure the reliability of model selection. The mam results show that the
ETS policy significantly reduced the PM2.5 concentration of pilot cities by 5.93% caused from two
mechanisms: structural effect and technical effect. Which means ETS policy can effectively promote
the transformation of industrial structure and improve the level of green innovation technology in pilot
areas, thus playing a role in reducing PM2.5 concentration.

However, such a decrease influences PM2.5 concentration in neighboring cities with an N-ghaped
trend over 0 to 900 kun. In detail. the changes in the spatial spillover effects of ETS policy on PM2.5
concentration can be divided into three stages. In the first stage, when the distance threshold is less
than 150 km, the spatial spillover effect is significantly positive that show a trend of increasing first
and then decreasing. And the spatial spillover effect shifts from positive to negative at 150 k. We
argue that heavy polluting enterprises in the pilot cities moved to neighboring regions to circumvent
the ETS policy. However, when the distance becomes further, the city's commuting conditions restrict
the transfer of industries. And pollutants are diffusible, so ETS policy will exacerbate pollution levels
in surrounding cities within 150 km, which 15 known as “the pollution haven effect™. In the second
stage, when the distance threshold is between 250 and 700 km. the spatial spillover effects is
significantly negative which show a V-shaped trend of first decreasing, then inereasing until the peak
at 300 km. Within this range. new technologies will be introduced by enterprises, which will have a
demonstration effect on enterprises in neighboring regions. So PM2.5 concentration will decrease in
those regions where polluting enterprises can't transfer due to distance, that is namely “the pollution
halo effect”. In the third stage. when the distance exceeds T700km, the spatial spillover effects
gradually tend to 0, the spatial attenuation boundary of ETS policy on PM2.5 emissions is 700 km.

To further verify the reliability of the regression results, a series of robustness models are
conducted, including parallel trend test, placebo test, PSM-DID model, excluding the interference
from low-carbon pilot city policy (LCPC) and "Air Pollution Prevention Action Plan", and using the
spatial economic distance weight matrix for regression comparison.

Furthermore, the impact of ETS policy on PM2.5 concentration may vary among pilot cities due
to the intensity of their carbon markets, hence we also confirmed the heterogeneity from the
perspective of carbon market by using a spatial difference-in-difference-in-differences (SDDD) model.
The results show that, the effect of ETS policy 15 more significant in pilot carbon markets with high
carbon price volatility and large carbon trading volume.

Based on the above analysis, these findings can help to further study the collaborative
govemance effect of ETS policy. and provide relevant feasible policy suggestions for the steady
implementation of the policy throughout the country and effectively promoting air pollution

prevention in China.
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[Abstract] :

The 20th National Congress pointed out that the distribution system is the basic system for
promoting common prosperity, so it is necessary to establish a sound third distribution mechanism  to
guide and support enterprises, social organizations and individuals with willingness and ability to
actively participate in public welfare and philanthropy. In fact, many companies are also keen to give
their wealth to the people.In order to study the correlation between corporate donations and corporate
performance, this paper selects the panel data of A-share listed companies  in Shanghai and Shenzhen
from 2015 to 2021 to conduct fixed- effect analysis. and concludes that corporate performance and
corporate donations are negatively correlated through multiple regression models. Companies are
more willing to imecrease social donations when their asset-liability ratios are higher. It is
reconmmended that the government should improve the corpeorate donation system.  especially for

companies with poor performance, and reduce the tax burden of companies.
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Does Energy-consuming Right Trading Mitigate Energy
Transition Risk? Evidence from China’s Listed

Heavy-polluting Energy Enterprises

OEE XEhE FEeE
(KEMEXKFEEMENR, XE 300222)

[Abstract]:

The total global energy consumption continues to climb and the concentration of greenhouse gas
emissions continues to increase, which leads to an increasing trend of climate warming and poses a
threat to human life and social development. According to the latest “BP World Energy Statistics
Yearbook 2022", we have analyzed and observed the global energy data in 2021, and compared it with
the energy data in 2020 or even earlier, and found that many changes are taking place in the energy
industry and the energy transition is not easy. China, as the world's largest energy consumer, is
undoubtedly facing serious challenges brought about by the energy transition. Along with the
economic development, the total energy consumption in China continues to climb. The economic
growth model, which is based on high energy consumption, is unsustainable. so the Chinese
govermmnent is paying more attention to energy efficiency and the succession of old and new dynamics.
As China's basic national policy to "conserve energy. reduce environmental pollution at source, and at
the same time promote the optimization and upgrading of industrial structure, improve energy
utilization efficiency. and achieve high-quality economic development”, the core market system to
improve the level of green development and promote the completion of the "double control" goal, the
"energy-consuming right trading system" was born.

The energy-consuming right trading (ECRT) policy is crucial to improve energy utilization and
ultimately achieve the "double control" goal of energy intensity and total energy consumption, but has
seldom received attention. Therefore, this paper employs the difference-in-differences (DID) to
empirically evaluate the impact of ECRT policy on enterprises’ energy transition risk based on the
panel data of China's listed heavy-polluting energy enterprises during 2009-2021.

Considering that some low-polluting enterprises are not involved in the transition, we keep only
the relevant data of heavy polluters after sereening. In the context of the implementation of the ECRT
policy. accounting data is considered as a basis for using the Z-score of an enterprise to measure its
transition risk. It is found that the implementation of ECRT has a significant mitigating effect on the
energy transition risk of enterprises. After a series of robustness tests, the conclusions of the article
still hold. First, in order to further verify whether the experimental and control group settings satisfy
the parallel trend assumption, this paper further investigates whether there are significant differences
in the distribution of enterprise energy transition risk before and after the implementation of policies
related to ECRT. The result indicates that the ECRT policy can significantly mitigate the energy
transition risk of enterprises, and the policy is sustainable. Second, to further verify the robustness of
the baseline regression and avoid the interference of other omitted variables, to ensure the hypothesis
that the shock of ECRT policy causes the impact effect, we conduct the placebo test. The estimated
coefficients of the virtual treatment group regression results are mainly concentrated around 0, and the
p-value of the majority of the estimated values is more significant than 0.1, that is, they cannot pass
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the 10% significance level, the conclusions of this paper are robust. Third, the propensity score
matching method (PSM) and the difference-in-differences method (DID) are combined to match the
treatment group with the control group according to the propensity score and the impact of energy
trading on the risk of the energy transition is re-estimated by using the samples with successful nuclear
matching. The result shows that when the endogeneity problem caused by non-random selection in the
pilot regions is excluded, the suppressive effect of energy trading policy on the energy transition risk
of enterprises is still very significant, which is consistent with the findings in the benchmark
regression and further confirms the validity of hypothesis.

What’s more, to better understand the heterogeneity of the impact of ECRT on energy transition
risk, the regressions are conducted for energy-listed enterprises with different sharcholdings and
regions. It can be seen that for non-state enterprises, the implementation of ECRT policy can
significantly mitigate the risk of the energy transition, while non-SOEs have a weaker resource base
and lower connection with the government, so the pilot implementation of ECRT policy disperses
some of the energy transition risk for non-SOEs by optimizing resource allocation efficiency. And the
effect of policy effect is more significant in the non-western region, which may be because the
industrial agglomeration is more prominent in the non-western region, so when subjected to policy
shocks, the intensity of the impact will be relatively high, and the transmission speed relatively fast.

Further analysis reveals that ECRT mitigates energy transition risks mainly through two
mediating paths: promoting technological innovation and improving enterprises’ cost pass-through
capability. The green patents of enterprises are used as a measure of their technological innovation, so
as to test the mediating role of technological innovation in the mechanism of the impact of ECRT on
the risk of energy transition of enterprises. The result indicates that ECRT mitigates enterprises’
energy transition risk by promoting enterprises’ technological innovation. Since cost pass-through
capability camot be measured directly, we use the industry Lemer index to measure the cost
pass-through capability of enterprises. The result indicates that ECRT mitigates enterprises’ energy
transition risk by improving enterprises’ cost pass-through capability.

The main contributions of this paper are as follows: Firstly, unlike previous studies in the field of
ECRTS, this paper analyzes for the first time the impact of ECRTS on energy transition risk and
further analyzes the mechanism of ECRTS in mitigating energy transition risk, thus deepening the
research on the policy dividends of ECRTS. Secondly, in terms of research perspective, this paper
examines the impact of the implementation of ECRT policy on the risk of energy transition of
enterprises from a micro perspective, explores the role of ECRT on the energy transition of enterprises,
and tries to provide feasible suggestions for the development of energy transition of enterprises.
Thirdly, in terms of research content, while evaluating the ECRTS in mitigating the risk of energy
transition of enterprises, we further investigate the mechanism of the ECRTS, and also compare and
analyze the heterogeneity of ECRT on the risk of energy transition of enterprises, and try to provide
suggestions for the development of energy transition of different types of enterprises. The research in
this paper is based on the actual situation in China, which can provide policy suppert for the expansion
of the pilot ECRTS in China and even the steady promotion of a unified national energy market in the
future, and promote the win-win development of energy conservation and emission reduction and
economic growth in China.

The findings of this paper not only enrich the research under the policy area of ECRT, but also
provide a reference for decision making to improve China's ECRT policy, expand the scope of pilot
projects and even build a national unified ECRT market.
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Does carbon emission trading scheme improve regional
green innovtion efficiency?

—Evidence from China

THE & =
(KEMEXKFEEMENR, XE 300222)

[Abstract]:

As an envirommental regulation policy, the carbon emission trading scheme (ETS) can promote
green technology innovation by enterprises and is crucial to reshaping the green development pattern
of the economy. Using a panel dataset of 275 prefecture-level and above cities in China from
2006-2019, a spatial difference-difference (SDID) model is used to study the impact of ETS
construction in promoting Green Total Factor Productivity (GTFP) from the perspective of green
innovation. The results show that ETS significantly promotes regional GTFP, and the positive spatial
spillover effect is estimated to persist roughly up to 1250 km. However, there is also a significant
"carbon leakage" phenomenon. A series of robustness tests were conducted, including placebo tests
and propensity score matching methods combined with SDID (PSM-SDID) models. Second, the
moderating effects were analyzed from the perspectives of both carbon price factor and institutional
design. This indicates that an excellent institutional design of ETS can enhance its effects on GTFP
promotion. In addition, the heterogeneity analysis results show that the effect of ETS in promoting
GTFP is more significant in regions with a favorable policy implementation environment. The
enhanced monitoring mechanism and intellectual property protection mainly generate this. These
findings help to accurately assess the benefits of ETS's contribution to green innovation and provide
an essential reference for decision-making in designing a national unified carbon emission trading
scheme.

Green innovation is crucial to transforming the economy and achieving the dual earbon goal. The
severe consequences of climate change and its catastrophic economic and social impacts are forcing
all countries and regions to work together to find new solutions to mitigate climate change and reduce
CO2 emissions. In this critical situation, the Chinese government has proposed that carbon dioxide
emissions strive to peak by 2030and strive to achieve the target commitment of carbon neutrality by
2060. Green innovation is concerned with the sustainability of resowrces and the environment. It is a
technological innovation that integrates the quality of innovation development after considering
environmental pollution and energy consumption, economic development, and environmental factors.
Green innovation aims to rationalize resource allocation, improve environmental efficiency, and
achieve social, economic, and environmental sustainability. By adopting green production
technologies, companies achieve the goal of reducing the use of resources and reducing the emission
of pollutants.

Appropriate environmental regulation policies are critical to promoting green innovation. Based
on the Porter hypothesis, appropriate "appropriate environmental regulation will stimulate
technological innovation". The direct impact of environmental regulation on firms is mainly achieved
through the compliance cost effect and innovation compensation effect induced by environmental
regulation. Adopting green innovation technologies will reduce the emission of various pollutants in
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the production process, thus offsetting the increased costs brought about by environmental regulation
policies while enhancing the competitiveness of firms in the market.

The catbon emission trading scheme policy (ETS) is currently considered a representative
environmental regulation policy. In a carbon market, carbon credits are a tradable commodity that can
be allocated "cost-effectively” through market mechanisms after being granted to emitting companies.
The Chinese government started to launch its ETS in 2011 and selected eight provinces and cities,
namely Beijing, Tianjin, Shanghai, Chongqing, Hubei, Guangdong, Shenzhen, and Fujian, to start the
construction of a carbon emission trading scheme pilot in batches. By June 2021, the cumulative
allowance tumover in the carbon markets of the pilot provinces and cities was 480 million tons of
carbon dioxide equivalent, with a turnover of about 11.4 billion yuan, effectively promoting GHG
reduction for enterprises in the pilot provinces and cities. China has surpassed the European Union
Emissions Trading System (EU ETS) to become the world's largest carbon emission trading scheme.
However, constructing a national carbon market in China still faces many challenges. The Chinese
govemment is exploring a reasonable solution to establish a national carbon emission trading scheme
in China through the policy practice of cartbon pilot.

Facing the dual pressure of economic growth and environmental protection, China is in a crucial
period of economic development. As a representative environmental regulation policy, the carbon
emission trading scheme is the key to guiding enterprises to green innovation and achieving the
economy's green transformation and the dual carbon goal.

Based on the panel data of 275 prefecture-level cities in China from 2006 to 2019, this study
from the perspectives of green innovation to measures the green innovation efficiency (GTFP) of
cities and two sub-sectors, the green innovation R&D sector (GIR sector) and green inmovation
utilization sector (GIU sector), using the super-efficient Network SBM DEA model that considers
undesired outputs. The SDID framework is further employed to analyze the direct and spatial spillover
effects of ETS on GTFP. Finally, the moderating effects and heterogeneity are analyzed from several
different perspectives.

This study finds that ETS can promote the improvement of GTFP in pilot cities, but there is a
"carbon leakage" phenomenon, which generates a negative spillover effect. By decomposing the
spatial spillover boundary, it is found that there is a siphoning effect around the city, which reaches a
peak at 300 km and inhibits the improvement of GTFP in the neighboring areas. Beyond 300 km, the
positive spillover effect of technology diffusion starts to dominate until the promotion effect decays to
0 at about 1250 k. The spillover effect starts to turn negative beyond 1250 ki due to the problem of
"carbon leakage". In addition, the scope of positive spillover effects in GIU sector is much significant
than GIR sector.

This study finds the moderating effect of carbon price factors and market system design on ETS
affecting GTFP. An increase in the carbon price level and volatility can promote the development of
local GTFP. However, increased carbon price volatility can create more uncertainty for companies,
prompting them to shift high-emitting capacity. In addition, practical ETS system design can improve
the effectiveness of ETS. the moderating effect of the ETS-based institutional design suggests that the
introduction of the benchmark method for carbon allowance accounting and the introduction of paid
allocation for carbon allowance distribution in the current ETS can enhance the effect of the ETS in
promoting GTFP. In terms of the penalties for non-compliance, the use of multiplier method penalties
currently cannot achieve the desired effect due to problems such as unclear penalty criteria. The
existence of price fluctuation restrictions prevents carbon trading from having a disproportionate
umpact on the regular operation of enterprises and provides a guarantee for enterprises to mvest funds
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in technology research and development in a long-term and stable manner.

This study finds that differences in the policy implementation environment are also important
factors affecting the effectiveness of carbon market construction. Regions with higher levels of
intellectual property protection, mass environmental concern, and government legislation can play a
role in strengthening ETS to enhance GTFP locally. However, it has a suppressive effect on the
neighboring regions with different paths of action. The improvement of intellectual property
protection level forms the "innovation highland", which acts on the GIR Sector and has a siphon effect
on the green innovation R&D resources in the surrounding areas. The increase in environmental
concern creates public opinion pressure, which acts on the GIU Sector, prompting some enterprises
that cannot effectively use new technologies to shift their high-emission capacity to other regions.

These findings can provide valuable references for policymakers to develop carbon market
construction programs. We makes the following policy recommendations.

The promotion of green innovation technologies should be enhanced to transform new
technologies into actual productivity successfully. Our empirical results show that there is currently a
significant siphoning effect in the process of green innovation. The effect of ETS to promote GTFP
lasts roughly 1250km from the city center. However, the siphoning effect is more severe at the results
transformation sector, such that a trough of innovation resources is formed within a city-centered
range of 300 k. Only beyond this range does a significant positive spillover effect occur. Therefore
ETS promoting GTFP is less effective at the sector of transformation of results and should accelerate
the industrial construction in the surrounding areas as well as strengthen the introduction, promotion
and support of green production technologies, form green innovation city networks, and green
economic belts, and promote the synergistic development of green innovation in regional cities in
order to break the inhibiting effect of the siphoning effect on GTFP in the surrounding areas.

Integrating different pilot ETS should be promoted to accelerate the construction of a unified
national carbon emission trading scheme. The ETS can generate positive spillover effects to promote
GTFP in the pilot cities. However, there is also a problem of carbon leakage, and this negative
spillover effect is pronounced beyond 850km. At the same time, there are significant differences in the
systems of each pilot carbon market, with varying degrees of stringency in the management of
enterprises participating in the carbon market. As some of the high pollution and high emission
enterprises are facing the control of carbon emission trading, they choose to avoid carbon control by
capacity relocation. This leads to a disincentive effect on GTFP in the area where the capacity is
relocated, which could be more conducive to improving local GTFP. In order to avoid the
phenomenon of carbon leakage, policymakers should promote the integration of various carbon
markets and the construction of a national carbon market, thus promoting the overall improvement of
GTFP nationwide.

The construction of ETS should be promoted to ensure they can operate effectively. Price, as the
signal of the carbon market, is the main factor that constitutes the cost of participation for enterprises.
The increase in carbon price level and the increase of volatility will increase the production cost of
enterprises, thus pushing some enterprises to seek new altemative green production technology to
reduce the cost to maintain the competitive advantage. At the same time, excessive price increases or
fluctuations can interfere with the average production and operation of enterprises, so price volatility
limits are also an important mechanism to ensure that enterprises are willing to participate in carbon
trading in the long term. In addition, a practical institutional design of ETS is also crucial to ensuring
the scarcity of carbon emission rights and bringing into play the advantages of the market trading
mechanism in resowrce allocation. We should explore the management mode suitable for the current
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development of China's carbon market, strictly improve the design of each system, and make each
system standardized.

A favorable policy implementation environment should be built for implementing ETS. The
empirical results show that increasing public attention and legislation significantly contributes to ETS
enhancing GTFP. A synergistic monitoring mechanism at the mass and government levels should be
formed to constrain the behavior of corporate entities involved in the carbon market and enswre
compliance and emission reduction under the law. Meanwhile, improving the level of intellectual
property protection can protect the rights and interests of green innovative technology developers, thus
motivating enterprises to invest more actively in the research and development of green innovative

production technologies to gain technological advantages.
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BENTEX, Rz NhEESEh;

F£=, EERE (2), HTBEETEATUHETE. PNEE #EETEHTIRE
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2023 FREWEAFIFEFKEIEFTUXEREZRL LH

BANE, TEMR TUHEREE. PNEESEVREFFHREZEMNXR, & MP. X AR
BE, RREFEST TR

®RE, AMFECVRRENEAFES UV RSEANGHNTNE, FUHED M T&EHE
1ot 2% ATEARRUSETZENXEEES™, BELIVERESMNTHLEGHES.
BEARRIR. KACEHEARBAVERESY S, MERARARERUAFERESEIR
fezEAtEMER, FR@EERERS, 3IAT KZIEBS R HENZT .

v SEHESHHT
(=) A b i 2R
AXERRETRESLE . FROMELOEREUEHEUFEOREEE, FRRG

EIHEIEARTERBANMERZE, FEHEERRENEE (40) #HiTEESH.
*2 wAHEREEESEIGELRE

EEH Bl E R Bl E R Bl E R
(1) (2) (3) 4
-0.0366" -0.0405™" -0.0658™"
ZB (0.0028) (0.0027) (0.0092)
) -0.0510°*
LTV (0.0097)
-0.0169°" -0.0105
PN (0.0076) (0.0074)
0.4944™" 0.3933°
ASSET (0.0592) (0.0581)
-0.9356 -0.3919%
ROE (2.0700) (19847)
-0.3676"" -0. 4176
TBA (0.0692) (0.0671)
0.7356 0.7820
CASH (14428) (13836)
-0.0719 -0.0674
MM (0.1036) (0.0993)
0.0232%* 0.0262°*
LR (0.0039) (0.0038)

c 02739 0.2852 0.2821°"° 03019
ons (0.0035) (0.0023) (0.0075) (0.0065)
N 8847 9295 8847 9295
R2 0.1116 0.0115 01345 0.0475

FA% 10.1600°"° 13.4800° 11.01007 14.7200™

= (0.0000) (0.0000) (0.0000) (0.0000)
K e EE p=3 p=3 =3 p=3
A%EE I?E E E E

MR 2 FEESERM7= FEBY 7 1%HNEFHKERNEE, SitEFRETME. £ (1)
(2) FINEBRERE T, EEFNEEEEAER ZIBINAREZE AR, RHEUWHES %ﬁ

R ESHEANE,; & (3

) (4) FINEEERE =

OB RN BN RS ELIREE . EPAERIEL T ik 1.

(=) THapER
L Sl N

RS EN S U RESFHNR T

BRMELLMNRBEZ AR, KA

CINEFEE TN RSN, ZRUHESISTRITHE AR,

MRt ERESREEFANE. ARASGIANRTERMEATNEE, EHAEE

&ﬁ&'ﬁ%ﬁ&m(m}

FB (41).
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2023 FREMERFIHEFK T EETRNRRRILCLE

#3  RITESPNPERE

By BEEmy EERE BN BEERN BRI
(1) (2) (3) (4) (5) (6)

RISK LOAN RISK RISK LOAN RISK

Bl=20 8 E— g% E=% E—5 g% E=3

7B 00366 -0.14277°  -0.0300"
(0.0028) (0.0147) (0.0030)

LTV -0.0510 -0.5002 -0.0420
(0.0097)  (0.0527)  (0.0105)
0.0332°** 0.0313**

LOAN (0.0024) (0.0024)
N 00169  -0.3545°  .0.0330°  -0.0105  -0.3141""  -0.0206
(0.0076) (0.0653) (0.0133)  (0.0074)  (0.0647)  (0.0128)
ASSET 04944 2.8546™  0.3578°  0.3933°7 20505  0.2919°%
(0.0592) (0.2950) (0.0603)  (0.0581)  (0.2990)  (0.0593)

ROE -0.9356 -10.2015 -0.8605 -0.3919 -8.9788 -0.2334
(2.0700)  (103144)  (2.0952)  (1.9847)  (10.2030)  (2.0181)
IBA -03676" 530547 .02180""  -04176°  -5.0515"  -0.2460°"
(0.0692) (0.3918) (0.0807)  (0.0671)  (0.3914)  (0.0783)

CASH 0.7356 -3.1904 0.8252 0.7820 -1.8673 0.8244
(1.4428) (7.1143) (1.4450)  (1.3836)  (7.0388)  (1.3921)

-0.0719 -0.5339 -0.0838 -0.0674 -0.4783 -0.0735

(0.1036) (0.5419) (0.1101)  (0.0993)  (0.5360)  (0.1060)
0.0232°  0.2554"%  0.0158""  0.0262°7  0.2451'"  0.0176"

LR (0.0039) (0.0214) (0.0044)  (0.0038)  (0.0213)  (0.0043)
Cons 02739" 203744 03864  0.2821°"  20.7216™"  -0.3482""
(0.0039) (0.0206) (0.0499)  (0.0075)  (0.0416)  (0.0500)

N 8847 7767 7767 8847 7767 7767
R 0.1116 0.1595 0.1732 0.1345 0.1570 0.1991
F s 10.1600°*  23.4300°°  8.5800°°  11.0100°"  24.4900""  9.2200°"
2 (0.0000) (0.0000) (0.0000)  (0.0000)  (0.0000)  (0.0000)

B EEE = = = = = =
MEEE R £ £ £ £ £

EFR3P, BERE (1), 4) FEFR TENFENPIVREFANEHEE, ME—
SHEEERPE, FUHENRENEZE AR, RBEMEEEBREEC VARETLINE;
BEEdR (2). 5) FEMRTEUFENRTERHENENR, ZUSHENFRENEESLR,
RBEEUSHERBARRBTERARE B3 (3). (6) EEMRTEMNFE. BHEREN
PTUREEANENEN, ZUHENFRUSHRTETNREIEE. B 3) PEUFENR
FENENT (1) PREVFEREENE, B (6) PEUHENREENENT @) $H
LM ERSETERAREGFESS RN, BiE T B2 PRNE—MESER, BI'ENR
HELKE RTET S LHE.

245 KRB N

EMEEN S FEEF AN T EFERAIENN, EUHERES{E#A L #TEH
BEE, BREVASEEENE, TIHELREEE. SRIERGSHRAMEBR% H
WASIAMI SR KEELRNEE FHETIREESFIXER (40), FE (41).
HER (42) #EFEIE44T, SIEERNT:
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2023 FREMERFIHEFK T EETRNRRRILCLE

4 gt riEE
By By Bedn B BN BEEds
(1) (2) (3) (4) (5) (6)
RISK FL RISK RISK FL RISK
Bl=20 8 E— g% E=% E—5 g% E=3
-0.0366™  -032277°  -0.0301""
ZBI]
(0.0028) (0.0157) (0.0029)
-0.0510°"  -1.2879"°  -0.0401""
LTV
(0.0097)  (0.0537)  (0.0104)
0.0190°"* 0.0139°*
FL
(0.0021) (0.0022
o -0.0169  -0.3886™"  -0.0384"  -0.0105  -0.3130"  -0.0351""
(0.0076) (0.0620) (0.0114)  (0.0074)  (0.0584)  (0.0109)
ASSET 049447 5.4984°"  0.3628""  0.3933°"  3.3654" 031477
(0.0592) (0.3252) (0.0606)  (0.0581)  (0.3128)  (0.0590)
ROE -0.9356 0.7757 -1.0552 -0.3919 3.5596 -0.4926
(2.0700)  (11.3486)  (2.0745)  (1.9847)  (10.6562)  (1.9933)
BA 03676 -1.7316™°  -04743"° 04176  -12118"°  -0.5383*"
(0.0692) (0.4240) (0.0776)  (0.0671)  (0.4020)  (0.0753)
CASH 0.7356 -4.9305 0.8516 0.7820 -2.4480 0.8304
(1.4428) (7.8996) (1.4441)  (1.3836)  (7.4185)  (1.3877)
M -0.0719 -0.9476 -0.0173 -0.0674 -0.6664 -0.0232
(0.1036) (0.5813) (0.1063)  (0.0993)  (0.5459)  (0.1021)
0.0232° -0.0359 0.0343"*  0.0262°*  -0.0378  0.0376""
LR (0.0039) (0.0255) (0.0047)  (0.0038)  (0.0241)  (0.0045)
Cons 02739"*  102655°  -0.0893"°  0.2821°*  20.0052°*  0.0102
(0.0039) (0.0223) (0.0408)  (0.0075)  (0.0416)  (0.0439)
N 8847 8363 8363 8847 8363 8363
R2 0.1116 0.1709 0.1632 0.1345 0.1514 0.1844
FRB 10.1600°*  23.7900°**  8.9800°*"  11.0100°"  27.4400"  9.6900°"
(0.0000) (0.0000) (0.0000)  (0.0000)  (0.0000)  (0.0000)
iEEE R 2 2 2 2 2
MEE R = = = = = =

wRST, BERE (1), ) ZZEWMRTEUFENEIESEHIRENEE, ME—
SHEEERTE, ZUHENFRENEEHN0, ZRAUHEEBERAVHRESEHINE,
BEzih (2). (5) TEMRTEAFENCVSHUNENE, EUFENREGEZEAR
AR EE SR EeY SR MK, BESN (3). (6) TZMR TAUHE. blss
X WREZTAMENTWE, EUFENREI NN, bUVSHAREEEHNIE, RHE
BEASS T8N, Bk 7Rk 2 PRE_fMESEE IR UHERE—Srvesit—4
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2023 EREMEAZTIHEFHETEFEXE

RREWLXLH

ok FLES .

3. BT TR O,

ENHEREERTRERITETIE.

BFEMWETIRE.

M sE S E. HEit,

EXSINEWVIEREHNERE, EHBEERREFFER (40), £E (41). 28 (42)
TR ESAT, TSR TR
TS5 AR ERA
SR BEs  Buis GAE BEAE  BEiE
1 ! 2," 4
RISK CS RISK RISK CS RISK
CVEEZ g5 [ g=5 F—5 [ =5
7B] -0.0366™" -0.0233™ -0.0372°7
(0.0028)  (0.0087)  (0.0028)
LTV -0.05107 -0.0284‘ -0.0513™
(0.0097)  (0.0153)  (0.0096)
cs 0.05117 0.0515™
(0.0071) (0.0068)
N 00169 -00440  -00157°  -00105  -00179  -0.0091
(0.0076) (0.0473) (0.0076) (0.0074) (0.0131) (0.0073)
ASSET 0.4944™" 0.2121 0.4539™ 0.3933™ 0.6995™ 0.3536™™
(00592)  (0.1304)  (0.0593)  (0.0581)  (0.1103)  (0.0581)
ROE -0.9356 -10.8082% -0.9740 -0.3919 -0.5424° -0.4325
(20700)  (5.4474)  (2.0633)  (19847)  (32490)  (1.9777)
TBA -0.36767" -0.1032 -0.3482°7  -04176"7 -0.1372 -0.3992°"
(0.0692)  (0.2638)  (0.0691)  (0.0671)  (0.1938)  (0.0669)
CASH 0.7356 -1.2749 0.4559 0.7820 -4.3942°7 0.5027
(14428)  (3.4461)  (14387)  (1.3836)  (24982)  (1.3792)
MM -0.0719 -0.2407 -0.0725 -0.0674 0.0613 -0.0679
(0.1036)  (0.2046)  (0.1032)  (0.0993)  (0.1808)  (0.0989)
0.023277 0.0099 0.02227 0.0262° 0.0070 0.0252°7
LR (0.0039) (0.0110) (0.0039) (0.0038) (0.0100) (0.0037)
Cons 0273977 0.4287 0.25147 0.2821°" 04514 0.25997
(0.0039)  (0.0113)  (0.0050)  (0.0075)  (0.0131)  (0.0080)
N 8847 7238 8847 8847 7238 8847
R? 0.1116 0.0139 0.1775 0.1345 0.0162 0.1921
F 414 10.16007 0.41007 8.52007 11.0100**  10.51007 0.23007*
T (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)
i jB) &l = = = = = =
MEEE = = = = = =
EFRST, BERE (1), 4) TERRTEUFENEVESSFARRHNEME, ME—

SHEEERTE, RUHRENREEZANR
). (5) EBAR T EWHEND WS RKEENT
1, IRARUFERSEHRC VA SRIEEE BEd (3)

I, ?W$EM§ﬁﬁﬁ

BIERR (2

& REEN GV RSESARENE

EERIE,

—BhEIERRE

Ut R AL ERR S P R,

14— W RBE".
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BAET i 2 FVE=FESE

Ut R W EHRE B PR B RS B2 M ;

oI, RUHENFREEEN
. (6) FEMR TEUHE. £
WIS TR EE AR
g1z, A AWHERE



2023 FREVEARFZIHEFKEIEREXERZ L LE

(=) &

AR ZHENEANIRABN S NRFSELINERNENE, 5K 6 Fix.
#F6 IR EESHEFELRE

iR
EEi EEHF EEi EEF
-0.0802° -0.0136
ZBI (0.0149) (0.0189)
-0.0816° -0.0360*
LV (0.0122 (0.0150)
N -0.5279" -0.0134° -0.4676™ -0.0056
(0.0822 (0.0081) (0.0945) (0.0071)
04778 0.9420"" 0.3021°" 0.3812°"
ASSET (0.0331) (0.0607) (0.0829) (0.0767)
ROE -1.5951 0.9314 -1.7928 1.0324
(2.8170) (4.0352) (23618) (3.3775)
IBA 172727 -0.8236™ -0.2389 -0.3022°
(0.1774) (0.0788) (0.1875) (0.0691)
-0.3575 2.3073" 0.2639 1.0113
CASH (0.7085) (1.0457) (6.0647) (13222
MM 03403 0.2271% -0.2033* 0.0717
(0.1478) (0.1118) (0.1398) (0.1327)
R 0.8248"" 0.0459°"* 0.4881°"* 0.0156""
(0.0157) (0.0043) (0.0237) (0.0038)
Cons -0.1607° 0.2007° 0.0373 0.5506"**
(0.0148) (0.0140) (0.0646) (0.0789)
N 5509 3338 5509 3048
R? 0.4323 0.1807 0.6758 0.6234
B [B]E B = = =
MEEE = = = =
AW PIE 0.04 0.005

LS ETEHRETE AR AR S EE RSN, BEUNENREARE
BEHR, FHEEOUHESSAORENENFRERES YANEEESNRETE S
SHRNMELEAERN, BV SEEECVHETRENRREZ A0, BEa0LHRE
BIHETATEEEC D, F—5HEEECINESSANRN NS ERERS. 256
VEFNEFSLENHERS, BELLHRAATENEE. BANRERALY, B
HESIIEANSE RENANALLBETLRLE. NERTRBSHKR (HETE
SRR . AESEEE, 2SHRTSSENIKGETELOUMNEE DHeLs
RUEE. HHRFNOVERARE Bl RWEEENILES AR EERN FE,
AEAAREEDE, SURBRELBAN DS EREE, Wil TS,

() ik n

LAY kil 2 A K

AXEENTERSEETREERR: E— SALUBARRGEEER, WRIE
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2023 FREMERFIHEFK T EETRNRRRILCLE

1RE, ARG GMMAR R AT =, ANERAUHFERENRELE, FHARS GMM
BE, sl str. AXEH Centtietal. (2017) FHEAIEWHEREE (MPI) B2,
ZIEEEARAANHERRRENNEEA. WRERMFR T Fir.

#*7  BUHESEIGEYRE

S-GMM S-GMM S-GMM S-GMM
(1) (2) (3) 4)
i -0.0218 0.1325 0.7587° 1.1869°
L-RISK (0.2270) (0.1085) (0.1782) (0.4871)
-0.1237°
ZBI (0.0728)
-0.0807°
LTV (0.0197)
-0.0202° -0.1050*
MPI (0.0176) (0.0456)
N -0.3427 -0.6316™ -0.1939
(0.3365) (0.3381) (0.2326)
-0.3825 0.5222°" 2.9207
ASSET (0.8788) (0.1342) (3.2134)
1.3900 3.7123 -0.2088
ROE (4.9603) (2.8574) (0.2487)
-1.9267 2.1620° 46153
TBA (2.0871) (1.1721) (5.9271)
-0.2077 1.0581 0.9551
CASH (0.2800) (1.3205) (1.9859)
4.4854™ -1.2474 -3.4437
MM (2.2528) (2.6373) (6.3335)
R 0.8821°" 0.1013 -0.3495
(0.2762) (0.1268) (0.5145)
Cons -0.2393 0.0316 0.2518° 0.7554°"
(0.1808) (0.1189) (0.1255) (0.2932)
N 8058 8058 3384 3244
AR(D# 0.0000 0.0000 0.0000 0.0000
AR 0.3250 0.2590 0.3400 0.6120
Sargan #1% 1.0000 0.8930 0.74200 0.8700

M EFREERERR, Saen HIET, BRENATRENASRAEE, S1RES
ESf, E (1), (). 6). @) JPEEERET, EUSESERNIELR, HEEY
HEE BRI U ESSANGD, BRI

2. SRR

AXHERETE (43), 3INT KZEESEUTRGTER, FHRLUSREAENTHS
£\ ST ARRIT . KZ SBEIE 5-0.6495, 752 0.4087, i B WAYBA HIRERE
BEEA, TEFLURREEHH.

RISK=5-MPr&MPKZ+5 L OANEASSETS -ROE+ TBA+>CASH 5 -MNE g LR +4+4 45, (43)
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2023 FREMERFIHEFK T EETRNRRRILCLE

ASCHIRED (43) FHERHNEEAFESEE, BIEERMERS T, EXUFEESES
KZEHMZTEMEEAL, AN REELR SV RETEENEHETLHE.
*8 MRARS U GHESELRNE

KZ E51
7B] LTV
(1) (2) (3) (4)
P -0.0396™ -0.0352°" -0.0593" -0.0436™
(0.0027) (0.0028) (0.0093) (0.0098)
n 0.0015 0.0020°* 0.0226" 0.0214°
MP*KZ (0.0007) (0.0007) (0.0051) (0.0053)
K7 0.0004° 0.0005" 0.0002 0.0003
(0.0002) (0.0002) (0.0002) (0.0002)
PN -0.0186™ 0.3017° -0.0106
(0.0077) (0.0065) (0.0074)
0.4938°" 0.4003°**
ASSET (0.0592) (0.0581)
-0.9195 -0.2417
ROE (2.0687) (1.9829)
-0.3675° -0.3828°
TBA (0.0694) (0.0675)
0.7395 0.7985
CASH (1.4420) (1.3821)
-0.0712 -0.0649
MM (0.1035) (0.0992)
0.0246™ 0.0257°
LR (0.0039) (0.0038)
Cons 0.2857° 0.2738° 0.1729° 0.2813°
ons (0.0023) (0.0039) (0.0071) (0.0075)
N 9295 8847 9295 8847
R 0.0112 0.1115 0.1521 0.1474
ST 13.4500 10.1600 13.9200 10.6600
= (0.0000) (0.0000) (0.0000) (0.0000)
B EEE = = = =
MEEE = = = =

MEFRFEBERMAT, & (1), 2). ). ) FNEEERET, EUHFELSERE
BEAR, EARMHEEBERALVHESSEOM; &£ (1), (2). (3). (4) FIMEEEG
Bor, EYHESES KZEEMTENEEAL, RHAKZE), BEVREELE IR
fe BB DLW ESEER, AR ek,

A b bitie
A —STREMEIN £ LESEARRNL BEEL FHL YRR AIR R
ARSNBHFAREMGER. Bit, AXGINELRNEKE, 2 Q. BFEFREMES.

% NEFAGEE (2020) p9RRER, EAZIBRAKEZEFTLEZAEVE WERATRE
ZFRFEINMBCEIRAENS, BEIEASNBECRAFHELEZE (PN), HPZEEAEMESR
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2023 FREVEARFZIHEFKEIEREXERZ L LE

1T 1%45 B4bIE.

AXEER (43) MBI L, BTEMPHKZIEHERATVBANEKE, £E Q. K
FAFEN, TRtV BRGNS EIKEN NRIMIEFAREENERNFESE VRS
FAREZ ERIER.

o t—E ot AESMIMNBEEEE

4BV BHCHCR ZIREET] SMBECEREE
ZB] LTV ZB] LTV ZB] LTV
(1) (2) (3) (4) (5) 6)
L RISK 0.3753° 03701  0.3847 0.3790°*  0.3794™° 03792
' (0.0113)  (0.0113)  (0.0112) (0.0112) (0.0112)  (0.0112)
NP -0.0014  -0.0513""  -0.0028  -0.0430""  -0.0351°"  -0.0709"
(0.0064)  (0.0115)  (0.0059) (0.0155) (0.0045)  (0.0090)
-0.0229""  -0.0119™
MPHIGROW (0.0032)  (0.0053)
-1.3890 -1.3841°*
MP*TBA (0.1607) (0.6466)
-0.0334  .0.0510""
MP*PN (0.0092)  (0.0170)
N -0.0271  -0.0128°  -0.0171  -00174  -0.0372°"  -0.0052
(0.0209)  (0.0035)  (0.0071) (0.0072) (0.0102)  (0.0078)
-0.0273°  -0.0375""
IGROW (0.0034)  (0.0210)
ASSET 0.1587""  0.14617  0.1491" 0.1333" 0.1232%  0.12357
(0.0581)  (0.0583)  (0.0581) (0.0586) (0.0583)  (0.0583)
ROE 0.4991 0.3942 0.6678 0.5846 0.5506 0.5564
(1.8589)  (1.8648)  (1.8599) (1.8690) (1.8678)  (1.8683)
BA -0.3380°° 02667  -13646™°  -0.7069°*  -0.4367°  -0.4301°"
(0.1544)  (0.1573)  (0.2185) (0.2201) (0.1049)  (0.1049)
CASH 0.5541 0.9716 0.1178 0.1257 0.0042 0.0007
(13618)  (1.3648)  (1.3557) (1.3624) (13615)  (1.3618)
MM 00711  -0.0767  -0.0815 -0.0896 -0.0837 -0.0830
(0.0988)  (0.0991)  (0.0986) (0.0991) (0.0990)  (0.0990)
R 0.0455*  0.0442°  0.0370°*  0.0317°*°  0.0405°**  0.0394°*
(0.0065)  (0.0066)  (0.0053) (0.0053) (0.0057)  (0.0057)
Cons 0.1574°  0.1693""  0.1462°"  0.1667°°  0.1224™"  0.1579°"
(0.0082)  (0.0093)  (0.0078) (0.0089) (0.0066)  (0.0083)
N 7972 7972 8058 8058 8058 8058
R? 0.5867 0.5812 0.5823 0.5811 0.5766 0.5760
Fism 2.5000°  2.5500°7  2.5400°7  2.4500°  2.5000°°  2.6000°
2 (0.0000)  (0.0000) (o.ooooy (0.0000) (0.0000)  (0.0000)
B [B]E B v B B B =
MEEE yoa yoa yoa yia yoa yoa
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Macro-prudential Regulation and the Risk of Corporate
Debt Default :
Risk Mitigation or Risk Exposure

[Abstract]:

Preventing and resolving the risk of corporate debt default 15 one of the important ways to
maintain the stability of capital market and prevent systemic financial risks. Based on the traditional
five-sector equilibrium meoedel, this paper incomporated the behavior equation of macro-prudential
regulation and enterprise risk into the theoretical model, and studied the influence and conduction path
of macro-prudential regulation on enterprise risk. Based on the panel data of non-financial listed
companies, this paper analyzes the transmission mechanism from three perspectives: credit contraction
effect, credit cost constramt effect and loss aversion effect and discusses the problem of firm
heterogeneity. The results show that macro-prudential supervision effectively inhibits the increase of
corporate debt default risk, and the stronger the level of financing restrictions, the more sensitive the
trend of corporate risk change to macro-prudential; Macro-prudential regulation can reduce the risk
of corporate debt default by reducing the scale of bank credit, increasing the cost of credit and
weakening the degree of corporate financing . In addition, the higher the growth, the stronger the
development ability and the greater the extemal policy uncertainty of the enterprise, the more sensitive
the change trend of the enterprise risk to the macro-prudential. This paper enriches the research on
macro-prudential regulation and corporate debt default risk, and provides new clues and basis for

further restraining corporate default risk from the perspective of macro-regulation.

[Key words]: macro-prudential, bank credit, cost of credit, corporate financing, corporate debt
default
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B—E M, SAGEMLE GDP 1978 EHEETE, 1 HEREEEREE, =8
BEEAFREMBISEHETER, FEESEZESAR (2008) AMEBUEH 10.96%2,

ZAGEEL 2000-2017 1 HREREUE (T A2FESFAERE) #5W5, SIEEZ=RET (+
EfirEs) (PFEADHRLSTES) (FPEERGSUTES) (PEREZTEELE) (P
ERFEGTEL) (PERARESNIEE) ASamiitEE, MlEhRAETN B s
NEFH TN, ST SEAMEITERNE 2 k.

#* 2 FETEMHE S TER

Variable Symbol Mean Std. Min Max P50
BEFSREERE Edev 0.2718 0.1552 0.0798 0.8485 0.2223
ENUT A {5 labor 0.4876 0.0573 0.3331 0.6617 0.4519
HEGFE LaK 8.3003 1.1741 49073 10.9781 §.4101
AT EE Cap 0.5412 0.1266 0.2740 0.9973 0.5225
EELFTE State 0.5636 0.1547 0.13535 0.950% 0.5881
FHEEE Edu §.4538 1.0724 5.4383 12665 §.4052
2l R Unem 3.5589 0.710% 0.7600 6.5000 3.6000
BT Gover 0.20%4 0.10335 0.0691 0.7583 0.1875

(=) RApEBERXSH

FKIZFHRABMTEWMEFESRELXRNABEER, TUEAFTHRALTEE
FEREARNEMWESHEZERKETEZAN. FHAZFVRANKERS—AE TR
mHBRAEER, ER—NEGAEFSELIEZE, #EhAlFEeLE~tRE X
ZFeREXREFIIFER. BEKH FHERMLAIERETEFERELAR
MEXE (RIASEFSENZFRREEN) IRERRKE. MALXRENZFS
REXRNTMWMEZAL EREFANREMEARAZREEFTFARNEETEEZ —.
RIEFFREBREOHSINEFEREE, SFERKTEZX=1TEERW, o32RANS
B A PR AR FUR AR A R RO . BRSAEERATIRRKT, Bk
SRRk, BEFEKEMGATERELRY K, REETREN~ W EMAEREM T
FEINBEERE] T SRRNEFTIEKKE. AT TRKEEEHANERNEL, AEFERNE,
W BFEMFASZEREFTHELIKE, FHRABTHENY T SRELFRERE,
THKFETENEEMERERTELRF TEKRE, FEHRAMEEN LA, FalliAhEs
SFRREEEE. LIFESNLFEREER. FEAFMENANAXRARLS, #ARHE
LEAFRM, FABUMTRESREFTINNEFTIE, EANAEERFRENER, &2
Btz #E S, JERATNSTFEREARNET Z—.

3 EHFRGHER

i = (1) 2) (3) (#) (5) (6) (7
== Edvp Fundament Innovation Coordinate Gresn Open shared
Labor 013467 042697 00426 -0.1501 -0.3893°7 -0.1270 -0.0652
(0.0661) (0.1884) (0.0990) (0.1848) (0.1391) (0.0952) (0.1223)
0034577 0.0491° 0.0140 0.0446° -0.0248° 0.0158 0.0318°
LoK . . - . . . - . - . -
(0.0121 (0.0279) (0.0146) (0.0230) (0.0145) (0.0159) (0.0158)
-0.08917° 0.0297 -D.0464 -0.1272 0.0368 -0.0338 -0.0664
Cap , - P . . , S o . -
(0.0387) (0.0754) (0.0475) (0.0903) (0.0780) (0.0564) (0.0445)
State -0.0509 0.1217 -0.0554 -0.1333 0.1406° -0.07135 -0.01038
- (0.0354) (0.1002) (0.0730) (0.0824) (0.0775) (0.0785) (0.0764)

Y E BTRORBEERGENERM 2018 SHIERERS, SURA 2000-2017 FERHIE

274




2023 FRERMERFERT K FEIEFTEXEREZRXCH
Unem -0.01807 0.04467 -0.0256™ 00124 0.03337 -0.01447 -0.0214°
- (0.00 80) (0.0178) (0.0093) (0.0106) (0.0144) (0.0060) (0.0108)
019717 -0.6083° 0.089% -0.21646 0.0622 0.0760 -0.1363
Gover o e . . , _ . - .
(0.0746) (0.1580) (0.0868) (0.1736) (0.1233) (0.1078) (0.1229)
0.008¢9 0.0015 0.0205° -0.0111 0.0014 -0.0100 0.0124
Edu o ) R ) , _ , , )
(0.0076) (0.0187) (0.0123) (0.0165) (0.0181) (0.0141) (0.0110)
cons 0.16807 0.41407 0.0466 0.3707° 0.59257 0.33447 0.0127
. (0.0677) (0.1783) (0.1429) (0.1576) (0.2233) (0.1371) (0.1500)
N 540 540 540 540 540 540 540
R-sg 0.4953 0.2009 0.4333 0.16384 0.4225 0.1700 0.3151
F 14.16 9.57 §.46 3.50 10.20 6.62 5.10

.rl : “”""““""ﬂ““""""}"ﬁ‘ﬁ]fﬁH_T--li 10%

Gl

ﬁ%ﬁ?ﬁﬁﬁmﬂﬁﬁm(

%A %G KFELRER.

BEAUETHEERAZNBERER. T

AN ERERRTNAERREZEE, BthoRFaEXMAESRE,
3. ;btl:lEUEl {0L53~

[Eess-uk

ZRE (

2SLS) X%

HEFFHTEE, R47F 4) JZ2UHE—HAHIREEEMN SIS HHEAGR. BRT

BEMEER, XATEZEEFHAERRE, FHRACTINEERGAERRE B
ZREZ, EREALEEEERMGE TFHEAGEELFEROATER. BEAFHR

FRERNETEE, BRINSEERETEFT—HRAETEH RS, SRWE (5) FHh
™, TIRRENRENNSEENERERELA -, RPANGREREN.
x4 REMEEGHER

B (1) 2) (3) (4) (3)
FE RE OLS 1SLS Xt
0.1546" £.17727 0.58447 -0.6421°7 0.1693°7
Labor ) o ) . , -
(0.0661) (0.0707) (0.0813) (0.0883) (0.0670)
0.0345"" 0.02847° 002537 -0.0242° 0.0362°7
LoE , . i _ . R .
(0.0121 (0.0110) (0.0053) (0.0053 (0.0133)
Ca -0.0891™7 D.07987 021627 -0.22557 -0.0855"
P (0.0387) (0.0359) (0.0413) (0.0412) (0.0415)
State -0.0509 0.0428 005457 L0656 -0.0433
; (0.0354) (0.0374) (0.0279) (0.0286) (0.0385)
Unem 001807 £.01977 004427 -0.03927 -0.0160
; (0.0080) (0.0081) (0.0074) (0.0079) (0.0105)
-0.19717 -0.20907"" -0.0602 00143 -0.1960°
Gover I P R o e .
(0.0746) (0.0778) (00579} (0.0573) (00822
00089 001817 01055 010787 0.0079
Edu ) _ ) . ) _ ,
(0.0076) (0.0075) (0.00548) (0.0056) (0.0100)
cons 0.1680™ 015017 019327 0.1723% 0.1552°
E (0.0677) (0.0671) (0.0728) (0.0800) (0.0783)
N 340 340 340 510 510
R-5q 0.4593 0.4853 0.7080 0.7182 0.4916
F /Wald chi2 14.16 103.47 113.22 788.31 13.10

(=) #ehbup 947

EFARATIEERTELFEZRANGN. £

E—h+o—

'EI_JJ':I

M EREEES
EFBRNDARES
%S%HHF%Q
L95 BIBEAAFut

EERNHRZHNELD.

2FF L E MR RSN RERE TR

HNERM, AABASEZHE TOL HENERESZz— BEERASTES

mFﬁﬁﬂﬁﬁﬁﬁﬂ A e A3 B RN AR R T — S A 5 50
HFENHRAGFE. ERELHFBENAREFTER L

275

e RELRR,

ADFRENIE, FHHHSHENER, BIRE.




2023 FREMERFIHEFK T EETRNRRRILCLE

THEENE, EEFREAFT KNBEATFHERAGFEANEET. 2008 E2EF
BAERFEN 217 T, 2017 FiEE 6.45 oo, EIPERKE20% L. FallgAmE L
AEFHTFENTSHEE, EEFLEHAR, BLSBEREFHEALETFSE, EBALER
. NPHBEETERXE, FIRAGEEZERRETZHELATFE, BIEREHN
-1.3881, #MNELFEREAREEFEZONG RN, HiElERNa 02411, 5230
By 41.25%,

2.0 DGt 2451 0%

Bhadur and Marglin(1990) 84347 7 Sz A B T W2 FHEW, 5 F AL
FIEMEEELENFBERT AT RN, BHENEE =LA ERFR A AR
M. YEHERM AR, BEREYXZERNRES, BB HAEEE:R, FRTHEKX
En, ERKERARREHMFAN' BRI EFTRESEEHNEERTER, RS
PIEFEREEE. CULFERELARE. NMEITERXS, FaIARIZREER
REZBENFRUBEANELE, =BERSZINERMIMUESEREREEFEKE, 1
ZRTHFIRARINLSFEREARAINGER, EZ80N A-0.1801, §23MH
30.83%.

ITEA R

MEZHBAEESY, FAREZYHERRNKENTIASEYR ZEBRADEXRENE
m, SIRFESHI2FENS, BARREME, EARTRTEREER, FEitbEFEmayl
NEXANCVHEEAREFTAEEE . S0 VFHE—eF, —AEBURAGE AR
SEFHEAMNGT T, H—FAELEDRESVFSABRARKEN, &—2FE SR
A AR EE, RORARE, AN DR BEHR AL EIN T mE 2{2HEE
EHISIBUA TR SR A R W EXNLE . BN A= 2 ESE TR =R AT
EEEE AT R FRCEH TR RS, (TERETReS BRI MR ERE
FREE, #mERSIINARTNESTERELRNIFIER, EERIERS 2 S8. 11%.
AL NIMMEBENELEFEZWNANEXR, REFTHERM, RABERIGAKE, B
BMNBERKRAMERBSR, XNEMEANRESEAL=HE, LML FIESAN A
R,

% 5 wRlFlLitER

e FHRAES BEREBEES BAL X
== e L e " = — ) e L e L " " e L = —
Lot 5 — s==4 Lot F— =7 fil = s==
058447 | L3RR | 0343377 | -0.58447 | 043867 04807 | 06318
Labor . ) \ )
10722 1.2008) {0.2109) {0.0696)
3 0986 "
M(x)
; 0142)
2 01748 07487 180"
Lok J ) . .
‘‘‘‘‘‘ 1) {0.0143) (0.0150) (0.0030)
1162 04ETE™ 37449 13317
Cap . . . .
..... 412) {0.1146) (0.1204) (0.0663)
0.0543 -0.0476 1393 03g4™
State . o I .
0233) 1.0702) )738) 0242)
01092 1099 —
Unem B _'I_'I-
©0155) | (00051 | @oose) | (0.0035) | (o005 | oose) | 0.0 163) (0.0036)
1.3916™ EREE D 0224
Gover _ o i
{0.1472) 1547) | (0.0 $11)
Edu 0.3113 0.0233 1078
{0.0133) (0.0140) (0.0046)
19317 -1.3562°" 0740 30737
cons _ -
1.0718) {0.1997) (0.2099) )29 7)

276




2023 FREMERFIHEFK T EETRNRRRILCLE

B-sg 0.7080 0.8631 0.7760 0.7080 0.6459 0.7257 0.7080 08172 0.7322
F 184.24 47931 12997 184.24 138.61 175.3¢ 184.24 339.7¢% 181 48
Sobel 02411 01801 0.0474°
e {0.0387) {0.0333) {0.0219)
iy o anen
?AE 0.4123 -0.3082 00811
() #t—F 5
1. DX b5 it
MNEFEREARKIEGELERES, ATHFAAREEARFESHX 28
FERGERENZERNAELE Y, FRHXZFERKEIHEESTHRFHX. Hik

AXNEBHEAGARFBXANFPEDBX FIEESTHRAGTNE TS REELRNT M,
HirERMz6 RE (1) 7 (RHHX) #AE (2) 57 (PEMHEX) Air. FHER
MiteNEFfeaREARNAFER T EANELEFARREKLEN R RN P ARG
X, RBHEXAAEMERFAREE. NEXEHAEHTERETF. THRALTHE
TEREARMNIFNTIEFIELEFARNEABNGEARBINAE, PEFHKK
RTEMEBANANEATRENTERS, MAUFENFAEFEKRERHENEZ, £
FTARESZIHFIMAME LA E.

2. 58 A 57 AR AR PE DS 5+

EFBEZZOERBENESRNBEZER/RANAFHEFTHTIEEEEZE, TXE
UER-ZHERBEEAERTTE, STz aRAGINEFEaREARNENER.
BESEABUNGEENRTE=RERNER, ANSEZSENSER (2017) *FHETE
Bt VES £ REEGEEY, R ETEHARN DER-0.0745, AREFTHER
HEitow/\TF1l, ZEFRAATHXR, FEEEFATENEN, FEAIZTHANER
BE NEMRE. RESEEITERI ARl AL 2000-2008 FEj8) D{E 4 0.4019,
hEFRANZHHERMER, —ERAAERER. BABRENEZTHEAGTELH
FRAXSFTH2ENEREMELALABEEN, DEHLEER, AESFHIMERXR
FEHEABNXAR., #—PBEEETEHEMTERLN, 30 1M8HmP 19 METHMD
BE/NTO0, FHHNELERNNAZLFEREARNEEFNAEEZ—.

ANRIEEENXE D ENSEHEEEREHEAS o KF 1 Mow /N F 1 A,

T UEESARMN VES £ AMRERAMT:
¥ = Af (K1) = A K~ [(E,L)+ (%}(Elf:}]% (3.2)

AP YHFESH, K, L, B ELOBFRTHE, FTIHRASENAEKE, ARFEA#LS E5TES
SMESE, B =] HFRFAEBERNAE, %o=0HEmE8AEES CD B8, RERMNEXEED L35
AERNFT I RRSUSHFAETFTNNERE o,

L., bE, . .

Op = —61n(E) | EIn(MRTS ) =1+ SE; k=1+Dk (3.3

2 amrs, =-S5 F YL pEy RREFERODEREAERE L RRFIHAIES
TR & a ¢ K E

D=bE, | E,. Hox RIERTUH, L D>08, ow=1, RTEEFRSFTAEREMAT 1 ZFRWHERX
7, RzZNFEIAAEHXE. DUBEYN (32) ABNMEHETRERAFE:

fim

mYy=A+AImK+4,mL+i(K/L) G
R -9 1=, ,_ & b5 QN (3+i)h,
' lec e m (1+e)" E, Ay

AR (3.5) IHRE-SZHERBIEETSMIGIT.

277




2023 FREMERFIHEFK T EETRNRRRILCLE

EHERMT 6 RE (3) - (6) FIFR, HEE (3) FIAE (4) FAURBEN AR
BETER, 2 (5) 3IA% (6) FIHEHZERAETER. ERETRAREIEEM
3, AANBHANERMER, BRNAELARVESFLRHGNEEHRES 0009,
RABRBARHEAA-SHERBE TR, SHRARTOMHILER, ERE 04104,
MIBREE, EERLRHEATHE, SHRANDAREFBRELRNARENEE
BEARHES. Yo /T 16, BANSHNHERERE —ERAATHLER,
BRAENNRADF LA S TERAARANSLER, YERNABRESN, £
NELRTEE, U ABLESHTSNNBENRN, TEHUAGTRBLE
M NERH DA, E—FFEC LR, MFAKE £ TR
RATEHNEFEREBER.

3TN HE TRz

RELGEBEREY MOSRIEETHSEERERX, ADEREHEE
SFERFRER. AREFHLANENETNRONELZBULRE, AOZHL
SRELFEDELADEBNEACREBRIESEF, LEEHFEEESEEHM
AE, MEIEAELLN, FEUIEAEERNC. ANEHNADNERRIERE
THEBRABENSS, STURADTEITASRNEMER, EEANFHEE,
EADEREHERSHARFANPERTEEANEFERNENFOARERESR
Bl AXUSHACRER LS EARERES HBRANENEEARERE,
HERMFE6RE (7) FINE (8) Flfin. SRETERRRIRBHBRE, FHK
MNYFREFERRARETEENNHIER, aTELERRESHEN, EEAD
EHSERE, FNEBADKRARIE, ARAGEMG. SYRARSRREAT
HERENBRETNNELEREE RITEFERELR.

o H—ENHEHER

X R EY HAZTHEREY FHANERMIE
k8 (1) (2) (3) (4) (5) (6) (7] (8)
E M&W orr>1 ox1<l cu>l cr<l H L
0.0940 0.1681° -0.0990° 0.41047 0.0981 0.1702° -0.1694° -0.0679
Lebor (0.1216) (0.0869) (0.0504) (0.1302) (0.0892) (0.0835) (0.0871) (0.0644)
LK 0.0624™" 0.02138 0.0345™" 0.03857 0.04807" 0.0255 0.0560™" 0.0254
(0.0113) (0.0150) (0.0082) (0.0135) (0.0122 (0.0162) (0.0090) (0.0190)
-0.0716 -0.0641 0.0483 -0.0863 0.0337 -0.0973 -0.13577 -0.0142
cep (0.0712) (0.0492) (0.0647) (0.0513) (0.0506) (0.0625) (0.0478) (0.0604)
-0.0089 0.1059° 0.01338 -0.0583 0.0082 -0.0854 0.0191 -0.0190
sate (0.0368) (0.0538) (0.0341) (0.0778) (0.0263) (0.0555) (0.0390) (0.0497)
i -0.0386™ -0.0130 -0.0202"" -0.0154 003877 -0.0084 -0.0276"" -0.0122°
Cnem (0.0090) (0.0080) (0.0067) (0.0099) (0.0049) (0.0089) (0.0063) (0.0066)
-04914™ -0.1475" 0.1453 -0.2427 04680777 | -0.138777 | 02326777 | -D.4028°7
Gover (02119) (0.0602) (0.1413) (0.1527) (0.1477) (0.0564) (0.0646) (0.1749)
0.0022 0.0057 0.0095 -0.0061 0.012%9 0.0093 0.0001 0.0199""
B (0.0087) (0.0097) (0.0061) (0.0070) (0.0094) (0.0109) (0.0079) (0.0094)
0.1176) 0.25427 0.0726 0.41937" 0.1267° 0.1829 0.0773 0.1200
. (0.0714) (0.0942) (0.0779) (0.1205) (0.0698) (0.1135) (0.0921) (0.1010)

C R BERIAOS|SE=15-65 F ARSI ZRATA 65 Z R EAOR

278




2023 FREMERFIHEFK T EETRNRRRILCLE

180 360 270 270 198 342 276 264
-3q 0.6610 0.4674 0.3224 0.2813 0.6714 0.4387 0.6619 0.2817
28.06 §.96 6.43 5.91 96.07 9.52 2747 6.75

U, &5 RIgtil

A3CH F 2000-—-2017 FEFRAREUEST T ZHIMAD TN EF s RELRNTM, R
ZRENRFTHERMESHEFESREAREFEENIHIER mAXRRDREELETS
RELZRNEBRLFEEZ. MEATIBI AT ERRES WA GREH —ATHAEZRRET 5
HHEEFE, NIRFTEFER. E5—THIURSEEREZEHKENHFRES
E, ARERTNEFEREARNAFIER. £ PHRNELFARNERMRE. #E
~FHBERE M NAFHERA ORERENXKE, FHRANTNEFERERROHIFIZUE
EX. AitAEREFBEAMDE, BERMREGEEANEE T, TEEFESNEENR KN
EENEFT, TEZZRASEFE, KRERSERBAN, AHERSEN, VYREASET
NEFBRERR RESFEZFREA. RAARZIOHERXE REREE. 80, B
Wiz, BREEFSEZAEN, 7R ERARFELFETTHXERER, #HHHERER.

F— ZTEWASERE RSERWNKE, RIEAREWHR, EIREEH. A/
SHHRAMTNBRA LS FAREEETERIER, UEKNEEREHSNNE, &i8F
BNEFARNEMIEIER, LANEFSRELARNABEHTUIRSERBNAIR. R
MFHERES, HWERARRBENIES, FHRANINRESHEEEER TXERASEA
i, XWIEIAREHRUEREFERELREAEEEN. —7TH, BERUXENANRES
BHa ERIERKEEIZMEABFEAERKENRT, XEEEMAMRTKR, LMY
ARNTREEE. H—HH, WAZBENRNEEFTIAREEH, FHLARS L. Lo
REMPEREWEETR, AEREARNEIETIIAXRER. £=, TEAXRE, B
BERTFE, ¥ AHALFRHS. AARRNREFEREAREENNNERZ— #iES
BRENKEHeH ARENARNEL L, ERBANTH=6E, UTEFT—RERRA &
HEilidie. ERUE HRSIREE, MUIEERTE EAFERTRTFIERTNRITER,
EREFEMAR, BUHSENNTHRREUNBENEAMREN. £=, ALEHIHNAE
BzEMXR. SRECELRNFTEER, BAXRRIEHEHAHARN, Rt~
EMMEFARARERAR, SRSRASEREK BRERY K MERASH, H5E
FRERENSRELAR. 0, REFBEMNBEER, RETHME. 20215128, R
ZFTESUREE, SRESFER=8E7, BFKNE. Hshd. MBES. £5
RETHRRELFNXE, THETE, EXTAHSHRARENCROAEFEREN.
ERERFREEEER, HEARNALTEZSRIIES. AREAZTNERRE 2
MESFETEEFRE, NLEFNRBEARBGEANGE, REDHIEABREEFHA
BRI AP, BURESEEKERENSR, TEERSTSREFEEHF IR
L.

AR

TEER. 8B4 (ERUANEZTHE - RIHHIETENSE) , (BFR) 2009 TE 35, THRE.
SEE: (FAUAMTIRERESZHEETRER) . (SFFNT) 2014 FF 38, WTH. FH, 6k
{EHHED, sREVNSTFEFTIUANTHTA) . (25FF (ET)) 201855 28,

2EIE, BRI, ki, FE: (AR, EREFHEEFEL—ET IRE-JEH - FERE
ERmsBnmi) , (2FERELFEE) 2013 T8 108,

3V. Thomas, M. Dallami, 4. Dhareshwar, D. Eaufmann, N. Kisher, R. lopez, ¥ Wang, The Quality of
Growth, New York: Oxford University Fress, 2Z000;E. Barro, Quantity and Quality of Economic Growth,

279



2023 FREMERFIHEFK T EETRNRRRILCLE

The Chilean Economy, 2000(5), pp. 5-6.

15FER (FAZINEEHHATESEHSTXEFES EIEREARE BRIRLEFER)
(HERE(RERHEFD) 2018 F5F 02 5.

EFEW. &, Hfs. KBE (CHMRATEINSRELR)  (EULFEE) 2012 5F 04

OMEFRE. XF%R: (FHAPESREXRNANGE, REFAESZIERE) . (HF) 2018FF

TERE, B4ZE, T (tEFLLSRERR) . (PEILEHF) 018 FF 108, it =
T4 (SREXRINETESHHREFNENFL) . (HFE) 2008 FF 06 5.

eEEE, S (PESREXARENE: 1978—2018) (&5} 2020 FF 06 .

9@ENE. MmEiE, ReR: (FiEmEE THLD—W Sl A S FEENERRTSTE
) . (BEF2FHR) 2014 55 125,

0FEREE ., TR, TL4A: (CIP AFHMTMEEATRAR) | (BFWFR) 2000 FF 01 8§, FH:
{eFERPFIMTEEN A2 ER SETEERRMUENIIERYE) | (EREF5EREE)
2016 & 0n EF,

WEe: (AMATEZFEEAEANNA) , (BFFE) 206 F£F 441, THF. WIR. 3L5=: (&
AR, TAWADT FTESHEMEE) , (BFHR) 2013 FF 11 5.

@E%. ®BTE: (PEFIRALETEAEMNEFIE—ETEREREENTIES ) . (UEE
Fh 2010 E 048], SR, R k= (FIWAMLE. EFREFTHEFE), (PEILEF) 2008 F5 02

@NE: (FENSFEKET FiEia &2 THAa"? BThEtRASENBEESREKES

WeyZm) . (BAFRFME) 2020 5 0L #.

Wi 8, BEE: (FIWANTSHFESFERKRE) . (SFFaE) 2010 FE 08,

OB, X2 (HF-SUER BN SHREFER S SR RERAER)  (8F2F
T ) 2013 EE 1H,

(7D, Acemoglu, Laber—and Capital-dusmenting Technical Change: Jownal of the European Econemic
dzsociation, 2003, 1¢1), pp.1-27.

@8Mlachila, Montfert, L. Cui, 4. Jidoud, M. Newiak, B. RadzewiczBak, M. Takebe, V. ¥e, J. T.

Zhang: Financial Development in Sub—Saharan Africa: Prometing Inclusive and Sustainable Growth
¥ashington DC: International Menetary Fund, 2016; [FE. HFFE: (PEEGEFaRELENINES T
i), (2FFEE) 2018 F£5 048], JHKR, IAFE (MFtEsrmc s RaRsnERR—ET
258 P A REIEE), (HPRERASFR SRR ) 2020 58 03 5.

WTE HsE (HERUFENIFHELSTERELRNBEFER) (FEAZFR G4 )
2018 FF 048, REZE. 2 (PERKFSREARNINE. hRSEMBERE), (ZRME) 202058 4
B, FER. IEHF. W (BFes5PESFERRSE AEVFH5S2BIEE), (2FREEFEE) 2020
FEOTH.

QFEEE. EXE. REE (SRELRENEFERFE) (BHHRE) 2009 FE 01 H; (EY, &
ki, WER, ARR, £F (SREARMNEFERAEEER) (SEHR) 01955 0T H.

QESA: (FEAXFELHNBELE: 192~ 2006 F) , (HELFRAZEFHR) 2008 FHE 105,

QEME. HE: (FTEREZSFELHRERLNERENENST) . (SREFHR) 2000 F£F 45,

@ 4. Bhaduri, 5. Marglin, Unemplovment and the RealWage:The Economic Basis for Contesting
Folitical Ideolegies, Cambridze Journal of Ecomomics, 1990, 14(4), pp. 375-593.

DR BER: (EEERERKEA THRASEIERRE—ETHESFRREENZR M), (F
TTEFTHTE) 2007 5 02 3,

OFg, TEE: (NETRBEACZHRAETEERRARE) | (MFEZF) 2020 FF 06 H.

280






2023 FREWEAFIFEFKEIEFTUXEREZRL LH

ﬁﬁﬂl*‘:l'ﬁ\ %E#;FH&A%:L»FF%I Lﬁ]ﬁ@ﬂ

FRZRAE 30 30
(KEMEXKFEEMENR, XE 300222)

HBE]:

TER, SREFAHTHMBEEEFRERTRENEE QFEE, KREMRHEMWL FTRTHE
B, MR 7T HSRELELSFRENIES. SRAFELRGEFUEENTTY
FB& HEFARABRTREEETRT FHONE. EHit, RCET2009-2019 F£+E 114
FEFVRTEREGE, ARTRESAENALELY LIIRERTEEAHENAN R E
ROEWEEERNS, FENHRETHIARTE. ARKIN. ﬁﬁ%ﬂﬂﬁ%ﬁﬁﬁ%ﬂ
B T RITARENEEIRKE, it B TREES A, GMM 5750/, DID WEE,LITE
ﬂWiﬁiﬁﬁ%@ﬁ%ﬁEm%ﬁﬁ.Mﬁ%ﬁ%ﬁ%ﬁ:ﬁﬁﬁm%ﬂﬂﬁﬁﬁﬁﬁﬁm
BRI IERE R #—SHINEBIPNEEEE, RTREEREESRAENRE
HEROFWPEET EZNFNMER, SHASAN B AT RARTNEREZE#HTH]
ﬂﬁmmﬁ@$ml tbsh, REMSNERET, MERISKEEERSTERLEFER

SHENBENRTHES, SHRAENNANRTHNERRENRAIREMBE, MAIXRTHR
ﬁﬁ@%%ﬂ&%hﬁﬂﬂ%ﬁ Wnd I VRETESHAEER, MHBEELSFS
REXREEBTME.

ET bRt ACREDTEREEIL F— MSHREIEZSFNAEEAL I
EfVRTNZRTARRTESHAR. SHRRNNBSERRTHNIYESERNTS/RES
kR TEARERIE. BVROTNZEMSHRASNNBENRTHFUEDR, RURTERS
. BIEEENE, MTESETHEEZEE, BIEREtERRE, a0 5887 ERT

NAMEHEEDE. LHEFEZSF FES HERAHEHMEMNESET, BLETENIZ
ﬁﬂﬁ: SEFE. MBEEFRANA, SEMIVBFTRERNARERARE £, U5
ﬂﬁﬁﬁm.ﬁﬁﬁﬁﬂﬂﬁmﬁ&¢ TEN HNEEENR, B NE SHKEAt et
RFRSETRELELEFE N . IMBRIERVRETRIZFEMASRAFEHEIR/ALN
E, ERXEeRBENRTNEEENRESN, £= HTHAREEFHVRTNE, €
HAER NN AN RTHEERENRNEERNE ETERRE AREENFHVERTHSEH
B #8465, S TERILSKGEEERSHER L SBTE NEENSET Eea
HEfHE L SEKNREIEREMMEE. Bit, bERONEFELHMESETVE
WEE AR, MBI MM ESKEHAR, haEALEREIESFNEN, BHRE
ZFeREAR.

282



2023 FRAMBAZEHFK T IERR XLRLA LS
BFEE RN RIHEZLENZN S

Zik F=E
(KEMEXKFEEMENR, XE 300222)

EE]:

RlsEXR, BxieEEA. FATIRIRHEIMRE. TMSHERNEERERES. &
MR VEED, BERDEELIRBELERVE R FEINRRDIEZEK
EEBIRMARINBRNE—CNES. SHXFERINELEEREXNNLEXCEE
B, FOEFCEENSEESHFINSFEE SN R ER RS EKEMHF—FR
SiEE| ErEINER.

ETI, #XEENMETHZLE SR RESEiECHR, Bl ER, 8F
LS BESERERAERAR. EERMREND. (BERVEAFEDEEERIDIE
ZEKINIRG. BE, RXFARIFEESE. /SEETSNREFRARKE.
FHREBKE, HEMAKE, ZRUKE. BRMEXR. = LED. TIHEAKESETEZE,
ZEE /A NEIRER | ST TEFEESHNAMARSENT ML, BidEAE%E
ENARBXEE B#ETTREESHT. GRERE (1) 2010 2021 F, BESFLEES
sAELE, BRIMBRIESHXEFEESHLIRALE. BN, S58zLE5eamnE
AFEAL, BESFUEERSAEE, SFLhERAFARE. 2) #EERDTESEN
FREREIN, RGBS EKEOERR EH, B/NREENEFERIVAEFZENELE, K
WHRAEFREEERFAST, RULAFSEWEEREEE. (3) DEERFE. Si5%
EEMaBEANIREEKENIRS, BEERRPEAFESLSAKESES 1% KR
BREEKERE 041Th, SFLESHTHETES E. §FEFHENRAEEEK
FEEREMER, SRAESSHFENRT, AFEESHNEEREN RIbREEEE
AEE. pXARRMSTRE, SRTEFABRRAUEESENSRESEE, 5%
SR MIELENREAERERS. P, AFBRXPHROER, ANERETIFRKE
MEFERE ABRE, SFEEesRlEEENEH#IERFERENBE LS. £
HERTRE. FRNEELO. HEREEES-MOEHTAREERE, BXHNEEGR
B PARKAL.

ETERSITHDRR, BXRHEERREN, ARREFESSEFRIAEEZE,
WIRSHFEE L RE. AMREANFEESHUFKE, HERTHNEFTEESHES
ER, (BHEHFLESHNRMAR RRREERMTENY, REAMRESEENNEG,
RERMAREEKE.

R@gial: SiFdEsat RbEEE RIbR

283



2023 FREWEAFIFEFKEIEFTUXEREZRL LH
EMFIBER. RITEHFNKES%E SRBEREER
—HXF DSGE RIBUFREERI

SkKE AN
(KEMEXKFEEMENR, XE 300222)

UFE]:

ARSI ELZEFEZ BRI DSGE 22!, #5717 G H B RIS T MEEAY R,
Hiht TRESHBCRIFZEAGER. EUERLE, # T4 T HREAGRBERNSESHMBEGE
IMERENNER. RAIl (D2ARERFIEFEE U (g 752 LAEHIEE, BHhE
BRI TRITERNE, HSET EZNEFNNRRN, FTEEREFEKETE., BRER
5. HREERSZ. BEZetL MRS, BREATIBEMSENRTE TN IE
BIEm® BN, UL FNEFMOTGRES. Qe EREY URFHNEFRTERTR
fe, A, BTHARBRZECY SRR EofPERROSTR —ENENESF REBA,
EE, EEEERFEFEEEbERSEMVER, SEMVERIERNEMNENERSE
= EHREDSER - SRedl SRS, AEEBERERSENENEFREE
REFEREES, B, HEMBREHEIN T EANINER. O)HBRFHRBENE @ EBFRERL
FHE, THAIBECOFERENIEN BRFEEMSEM MO ENGEME, 4
RTRMTERFRECE, AMBERMEEEFESE~H. HRNEFRANTEERERLD, R
ERMEDNEETHE, RN, BMEFEERERTEEEERRE RS R AHER.
(Ap@id o irel IR, BEEREAENRAME T Ml EHHR, BERENHEFENZ
FREINESEHSEARENEN. B, fedl SRS UERULE P RRHREE
PrSEmt =@ x.

EE, BEAXMHRGE 827 UTEER® BTIMRTFENZREL VSRR
IR SRS H BER = R AR e, Eit, BUFEE(R A EHE R Fe AR AR
XEmHINE, ENEERIRTEENE. =270, s, BFEEZ. SLHRFERT
BURRT, ABZABEFNARNN, NSENASESMBEEHTIMAER, RESIII
BEREH, WRERLBHNENEN, FEEFELEFTERNE, BRE~H. (B#l.
FetlSttEsH, AEERLERERFIBEFOASSERTERRENAS, ZWEF
HaESNhHARE. B, BFSESFet I StEXRZELRAEMNEE. R, &
FTBENEEEAN, BFASE—RNERSRENEE, EATgRENEERSTRET
MEEIEN, A TSNS FEEANREREMNEAEETIKE, T8 MER. A,
e SERSE, LHFEAFEEAMENE FR R VET, mEEMREERN.
By, BFEFEM) SEEEEN T LRENRBNEE DRI EEIPSFRE. BEEZE
P SEEEVIRES, BT ROESTIE B FERE. HFELHEEN AMSEXESEE 21BN
i, BN S FEEHRENARKBE R BMNES, FHNARNBFHEARNEE, BF
A, RELRE| IV REERENEHN B

284



2023 EREMAA S IHAKLIERL TRELWOCH
E Bt 28 mhxt 3 E Fhae IR iR 28 st I S2 i it 5 —
—HF SV—VAR—TVP BB SCUE SR

Z= W ZR 5
(KEMEXKFEEMENR, XE 300222)

HEZE]:

B dmanESAE—TERSER SN NE AR ZUNEERZ. FEES
HHREAEREOE, SEIEZATRTHED, ZEIFEFHELNGEREENETHEORE
BB SRS, BTt AN FESHTEINEEETAAEER . ESRER
EWEENS R, SREFHEEERLE. SETHANBEISKMERT RO AN TH—
Hif, FEEBRFREENARESUFHENFTHRR, EX—E8#T, HEFERAEHEANT —
TEER, THAE CEY K, RERREATFERSIEENHRE LIRS, FeeRTHH
REREZRAAREESFEZRNEEGENE. BHfEASHBEERENATEEM, TUEEE
MESHE, BEHREEBIREFERREDY, BRIELSEKFEETmEEUAEXER.
TESEIEFmIEREXt Y. BTSN REREET RN~ EIMEm, KE
FreeR M Xz v NEFRREE S S ARG EA. BT ERERS FEFER
BETm Sz B ESBE 2R ) SR ER R .

FETIE, ANET2012F 1 AZ 2022 £ 8 ANA EEEE, XAN TS mEGRIFE
B (SV-TVP-VAR) FA#HF JEFRNEsIRNEEFEREmTNEEZ ST <R URER
HE S REFERET I ENESNSESARABIERNE. AN TRIEXaHEtE
RRRIES BE e, A WII BES REARFRRIEaINIETE, EHEP R RE
fEla EFEURFE s E EUE T AME AR EF R T i GEMEmERIETE, AT EEE]
ARt IERL . <5 i8] PRk A Ry A BB SRk e iy S0 b = AT ERR i R s B E e R
Rt . RElEFm.

ANLIUERFE, £— BfRafhRsitBEFERREm IR NG EFTRIEZE
FEFRYEGEA, EL 3T ANED RGPS/ FxETaEm, SERRHET
B EFERRETBRMNEERWEENAOFEREER £, BBt E
FeERmERENENFMGE A FEEARN ERZENEEEREAR, =HzREFEE
AREEIEEE M TN EFIL. ATAmazENEEEEEREBENAETRE, KE
FeeRRis N EREN HE T R BIZEELEREH NG, Efrsir S E5ayfEaFsae
BRI G ENTIEREER BEZWE B, stz RN R E N & E =T
EERUN E= BRsthEsiEE AR NEEFEET R ENT NEEEE 5K
F7SE, SEN SERHMEZ I BREFEREE— 2L R EE, SHRNESERE
Bz, BELEEFEERETENE LA ERMEESEEDSINE, fmPiERhmynEE
FEMIEEREE. Efrpfr bR F RRERSENTEREERESEHEEZE, M
EFRfi TERANP R NIEEREEMFA . AX S ATEEREETHSHEFEREE
mizpz EfRE, SIREFERETHRREAR. BEREFERETERASH TR
RH—FNTLEN.
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RERRGEH AN L NHIAE. PABTEXEE, HERRENIEHEE ANESR,
XA BEH BN E KT R 7 — gD, FEMIEESLANESFHE. RS, HEEEE
KEHESEZEEFERERMESERD. RE-TAIRSEL, EMENEsdAesE
E, BULHRERBER, KEFSEEETSTPALE, TEAEEFRGHNERES.
Hit, FrEFRERENEENSRNEENRZ BNBERE N TERFS I 1#E— ST EAR
mIENREEIE, ENRITHNEE, F-SHueaME. A3 % 7 ERFEENE
R P ERNTAEENENTEE, JENTEET £— RETHFARERNMENEER
MEEWHINEE. BEgERNE XA RNMEEINENNTIEFRRE LD, EHFIELTE
FrEEEM SRS EaFmEEN FHENKE, AEFERNMENAHREENS, STURnIEMN
oEEMEEHEA. £ NEMNXEASMENFE, FEGHESETIIEEFTHFTERNE
MENBETENENENE, AXRAAIEENEEHEGTHR. £=, R TRNEENE
MAFIAE. BREASSHREXMNEFRA, T ENTEERNAEZNEZRITEHNA
W, ARFMENEEETOT, SEIERERINME KRN FEEE EEEEmN L,
AR AR NS AR A T FAYIHE.

ACF 2007 £E 2021 EMASIEEEIE Mk RNBHNAHEE BN R
BHERFEWE. #—SWRMENAFRESTER, ERNBEAREENEFTELYTEES
TUVEHFRENEOEE B5E60MENARRESEANXE. 2FEEAPIRN T
7, HEREENENIREESRRCVHMERE, REREERNEENE, XBERED
W RBEFFEEFHIFIEA. it EEEE£MHP. XRIMEEZENEEFERMXR.

RIBBEIMGEL, ZAVAUT=mNEEEE. ALEMEAFRE T L&

Bk, BTEERENMENAFHEIHENT BRNEFRNNE, REEFEFEEENMEEE
ek R X SR T AT E M .

BHXR, SENRESNERMEAREENE W ESAFE WAL, REmEREE,
PR LR RERA A, MREALERSUOERENMETREHE XNHRES. YEFE
BIMEAREIEIEE, CUVEEESNEONSHET EfRENEN. ¥ TEEFEEms.
HELRAUESINENANREMHERN, BEERTHFBEE TS ZBRREES S,
Bh IE8ETRIT AR AR L K -

BE, BAEEN GRS AERNEBNAFE BN . BEENIGTE S IERT
EENS, LT RREAER.
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A Shleifer # Vishny(1997 iR BRI THiZEHE AERE, 18%E Frank (2018), B ETH
REETNBEREFNNETESESSNRFEAFEL, XoMPETHPAERESHEEE R
TESTHNMEIENNRE, MERNERRAEBNTERER, ERERENNAEELS.
AEFXASEHFZRAGESIMEITENREREFTI, EEhPETHNTARES
MEFET ALK, RPN ABRAEBTAHANEREFN RN EERNEXHNEMN. LS55
Tk

(1) B&ffrSEgrEAdE A3 TR R

MEEENAH, EPARASESIYMNBASNERT, MHEXBEENMEENEEHER
S, FERZEEFENEEERFEIONEINESEnENEakE. BEREE
ZEARAEMMMEI T ENREERTEER.

fEFHmEtEEN—TARNERYEEN—ITFERN, XFREHFRIENEE, FHRIT
BB RELBEEEART, E—1FEERIELX. I, BNMZEhaFadEEE—
ZENEUHENRN. FEFEAGENRNNREERF AR, EaFE EEN—H
ANRBILEFEOMFEHRITBIENE, FEFIRITBINGEFNER. BREHERN—
AEhHE—=ERN, REMRLIRE, MHE—"S=ERNNEHRIr2FNE Af. TR
BMZE LA EEN—TARZIWMERN, EPEEN—TAE—1FEZRHIAREN
R .

(2) XX BEFNERENSET B IHENIENIER

HFPARBFENFTRE, EXGHEEFETumR)F EHASIMEIEEIEE (WSVI)
AT AFRRESTENRELTE, §ERIET AT RS2 0EHE, FEMAREEST
EXEIEmESYE. RERIE T SEaEEdEENTYRMEIENR. E8FRATIAR
BENXSIREF X EEKENREEIENTHEZIEZEENEN. JEREFRE
AMHBERFAFTHEEEAZFSORE, BERAFREFN NI EENENREERE
. DWW LRI T EEHENITANRE, #TREMHEE. BIBELIIER ARE
MR HEMENRNEE5E, EFMERITER, ToESdHaNRERNHATE,
REPEENNERNEEE. PARESERETINEEESNEARENGFETHRER
EmgP. FNENMIEENENER L.

LIHEEENSEREMENEN, PTARTEETEENTENEIEREAE EF
REFRLZRE BREREN . Bit, RENMBRSHREANEERS, BEAZIEXRMNE A
TEENEENHNENN. SEESEELRIMEHER, PARFAEN ERMEHERNTE
BERA AEHFRETHMHEERSALFETEKBAEN NS, BLEESSEENE
AdiE, SER, BRRESETHENN, KPESNRENN. BERETHZERENNE
REENEN, S TEEATSEEREMEERSANEE TR REMnNEEdR.
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TR, REASXBEESHENT DR ESKESTE . EIESRERDEIERL
EHZFHSARSEGERE . VNASHERENEHETIRENXENE. Bi#TA
EEmPH, RPEAFEESNE. FEMRNSREARER, MPEADAREREIEIPRE
BV ER. £=AR. £EAR. ZEEE, BAREE 2035 FEATUHS T XA L.
AL PHERERRE T XHAMEEMAHS T IR AEEEE RLEM. BIFOEEHP
MIfE, MMERGFEEFTmEMIFEERK, EERASTHSEARRAENGE, ®IU7T $
ERARUHNERER. SVETMPEBAE RPN HKEE FNTHFE fFEedgRE
PTIVERRARESHANEFEESEEN—EERE. B, BERFEEXThISEEAE
AZFERERNFRERAN—SE. —FH LTEREEIHESER, fFedEREsR
StliE REEERFASOTNMA FEREHET mia—7TH, ET0UNHMEFEN
ZE FEAERNSRNERTESLCVEETEREONE FEEENEIETESFEX
BESNEM AN, AmEEAIHHEEN, RetVHNERE. ETHU ERRGEA
ERIF, ALPIEEE EH AT A6, Bt REedERNh K AEKENEEE A
#l.

AZGRE 2009 £E 2020 EHEERMVIEAHFER, XASEEmAZERIEE
HEDKYE, PR SFE AR NEWRERIEKENTm. MREERE: £— 4l
BAERNSEZRSO VNI AIEKE. £, BHTINERRE, PUHEMNGVIREILEE
I GEERNENERITKENERTEP 4L T EEMEDER, E-SH05b0
FeELUNTHREREKENEZ RN £=, HHnEERE SfegisEeRt Ve
ZIRALZ, #FEhEEAl M S EIMATIRS S VM RIEKE. Bt lgeEiths
BERECVHE~FHEMNMRSEVHREAEKE. &5, SRESITERA XT3
EFERNEETESY, MIEFEERNENBERITKENENEMEE.

ETU EARER, A9 MNBFNCYAENAERENTREN. BFAHE, 5EBF
g R E H NSRRI FE ERIHE. ABFth Y EH e ol T AT
RiTH, REBRF{ER, At VSeERRHrEnNe. SERFRIZIENtVEERA
PFNXHFMNEIS. PV FHE BECUNZRNERERESR FRIRRESHEXINARNS
EENER. EAPIVESTHESEMEENGT, BEhIEEXER. 2 EE
SR, FEEEANNAPVENZRIRENERBEESE, X EIHRESEFNHE
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[BEERERUEEANINE, EfFFERETHIRETHzEMNEREREY]. BiEFM0
SEREMHNRENm Sz BB mya NN <BEETN THHE5 TERNBEEFIEEREEX
BEE. RACHXBNEERESREMHZBMNXEITET T EEFEANDHT, BAFERTIL
IMHHAGH—THR. 5% SIMaAZHREENE SRE Sz (8 FREN RS B -
BE, Bx. BRARASHAZEERT VA FHEIERE MEREBIEASERERS
FESTATENWFLER (Asadictal 2022, BHENFLA, 2021). EEFHH=REBE, +
B 2EE 9RE R 2 [BITF EICEIM A E XA (Davidand John, 2012), FEW5TEER Mz =M
BEshada N, MEARZEEEET Sz B R FEfNEEE N AATTEE (18
INGFEE, 2018); HOR, OEMRZENCTREMSSREMGMENFSRNNEEZSERE,
MmEAENBEREMGRNTNETZNESESHTEIXS, MNm¥EREDHE R E%EE
Z RiEhEHm R ENTERE (Asadietal . 2022); &, RAEEFEWMR TR
mipEREmGz BRL AR, BROUFFEXNIIMELARETENTIERNERE, X+
NI mHZ5FFNEERFTESNE, 0T TRELSH ER B ER T BASIENE.

BETI, RCER=(BFFEREMY (Bx. BBNXAS) M/\1TExBRENY (G7
ExHhE) (E5fsnE, RHTVP-VAR-DY FHIsEH B 555 T BfFEEmHiBnE
mpz T EE AR, EILEMLE, #F—FHE TVP-SV-VAR fZEIF T HE B T Rof iRy &
#H, RAETHHEEANATERNEE. ST XRENT: £2. =490 AXaER
STbEt, SN AERFERME SR EMHIRSML N o, Lo ABEmigk
fRENEHEEST. EATTHEREERREIN. GRET £ EfFSEETHERE
MPRGFERENTHRNSERE NN, WFEEENETHREENN, BRE2EEL KEL
NSENFTERRERS, £, EfFRERMHNBREMHNEL SN STRED S ERT
Hivad, BERERMSHEL 2ENE. EffesEil. COVID-19 S NESHELE
B, EmZiKsiatinEERR F£= MEREUEHE. SREFEEIAAEMTRETS
R ESBETHREENEERE, E4flEestmpaniy i, Sna 4l e ER
HEMEREBRNEENHE. AXHRETIARTIEAEERAEsNEEENDREE
LR ERG erAERE—EERKENERE BT
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EheERNZL, BLRTERERTHREAEAEEEENIER, ERNWEEH KT
THEHVNFERE, HEETHNRENNBEEENEFNTERETEXEE. Mkl
FEFVETHEELS, ARG TEERTHNETENEERAEENER. EE0ME
BEASHIRTREEENEREFNAREA LY. BRI REBNNIEN TEF
EARASHRBEEXRSEE, ERVRTESEIREPLMRAFEXTINER. AXUFEE S0 K
WHRTHMFREER, FEHFAEENHERTAGESNEN. DEEREFRE £— 85
HEENTEHVRTREREONCERREHER. €2, SFUEVEE THIRTNEE
74, BEFLRGERS V. BIEEESLL. ¥ ZeFhAaL, X=MEFHEETEX
BFTASRRBF SN REBIATRNERER. £=. S EIN RS
BEHEHEERRAN. ERTEESKESHARKEMNR. SFHEEN RREOILILE
HEANTAREMESNHFTRIEABRE, NTEHFRTUREERTRIEZAHE.
HFUEENAREONEMEH ERAEEHARKEREMNHEE ERE, EE2R/KER
RSB XNAEE. B, AXEN, SFHEE TR LRTHERIEKE, mMAfRE
MM ASIRARESR. RO THAERET KNOT K TE, nREAREK ROEESK
BRI R RN ANERELSEZ TR, NRTNRBEESERERFET.

HFUMERSNBEREAERE, BlRTEEERFNFMEVNRESEENG,
REFTHEAN, NEHFAEESEE. NRSCERT=REREESRENRERSES TlH
EREFHEE, BEHEFUMEERREN, AENHEEN, BEMEAEKE, E#88%
RIREN, ALFHSNREFERAREAN. B, BURTEINES b,
BEas. i EESINEETR. XTHERN. £2FEMKEEET. TRk
RN, MRS EENGEYE B THESARMNTINEEZ. RIFIE5884K
RELEMNELN&E FHMFIEETSRNFIRTEFCEENHANIZR, FKERAEN
RAASHBRASNESERTR. ERkVEgHks, EABENESNE. NTESFTHRS
TRT, SRREFRIFMEE FEFIAN, BNRFEEFHEETXRNNES
MEFE SEEFERMFEESN. BEFNARER, BRXERNERSE.

BURTENI=1AEET, RAZLEEEEH. EEEVGEELE, EHESUED
<A, B—EREREEE. DEANYN. MREFL. FRUNofNER, #—H5
BEFVEMNSRENE P& L TEENAEENR. SHRENE LN ZRA N 1S
RETHER S, RESIRNEIEL. MREFANETE. EEAEEF EREIINEFTL
BanEE, NERENSETERIMHTEN, BTFEEALIEZNN], RAMANRART
PEEMS TRENE, ERRENSFHEEFE. SkEN, FlRTthEF5ERN
MBENDEMSHIAEEEERANZREE FIBEEEEARMNELEN, RABSE
BKE. ERTIMEER L —AEEMEERRZ TAEI, MEa THEF e AnSR A
A—HEHEMYT ZEFHAFTEREEFFUEFANTUERT, EXHFHRRERAR.
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[EELFERAN SR ERIHEENRANE, Birm i EAm Hie A EEh AR b £ 3
thB&EEE, EAEFRSHETHTHXE—H—EFAEEanm St hESERLh
HETBEEZENE. NMEFALXE, EFARRSANARERNMEEETERNENERT
WiEE T 21 L B ARKE, PERARATHMERAE, BEEARFERATRIALS
2. MET FENERARESTHNEE. BitEXTH, SRS EFENERATE M
mipmREHTHR, XEEERTEFRARBaHHS T EESHAD FERimMEKER
GlEtkinMsi iRy, ERENTFERRREANETE ARERRENAANE X
JARTEESAMHEREN AT ERNTEREEEEE. XBREX L BIEEE
FrRREa Mg S FEHHNRn R, o ORR s R EHa 24 F X EZmgnihm
Pk, MmREENARAARES Bzl Ro MEthnsfRENRRERE
MBESAZ. HTLEDHEERESHREFERPHNERNERSME, MEFRARESN
BEHSHNEESRTHELIENAE BETHARRELE, LEEERm NS EAHE2
& T, BERFAFEATSHS TE SR RN M EE SN RN TEEE.

BIEIREAARE RN, PEEENSIMIMRAAFESHE AFanhSedETH
KX ANHREY 7 EANRRER. ENFEUTNINTERSE—S5uE 8%, WA
N IR SN EEFRARE A HAERSH T H2 BN EHNE, MY TERARE
T ESM RN L SN AREN AR R, S5O EFEAREAT
pxirh B & pm i My A M AR AR, SR BRI SRR RN 77 1) T B R
RIS T, M el 8B RAE T Hem A7) i T BFr KRR ah 5% P E S8 589 M
H32E, &a HRNFERLEENE BFRARRE &SN T ESMm M ED LR
THRITIEE D, NRBES2AX—SRMERREAF TN SR MEBETHERNFME £
AT rEEREER AR EEN G TR AR SN .

BETI, AXGEXBEE TINS5 R HAREAYSET 154 (QVAR-DY) HFIREE
DENE AXPERAREAHHAITESHTHAMANR, EREARREERARE
amig (BER. ZEE. TUEEARSG) EAMNRERRL FRENNERS BAHKE
AR, EE 2003 &£ 1 A £ 2022 F 8 AEfElEm. fi5Fmy. NLhE. MEans
miEETmSEATERRE MM S, BINERE TN E8 PR EL S
8U7% (QVAR-DY) , MEBSHEIZSRIAERN 7 EFAREamaNTEE#THNEE
A AE RS, oW 7 EFIRESRmRS N RRED TR A R RR IR
lesh, AXEELRCT THEERREZENHHZENMERIICR, FERRRA{IE
EFMAEETERE, NWEHENEEMSHEFARE &Y FE S g M E HE.

MRERFTH £— T QVAR REMEL EHRER R b A RE R RE S A
R, EBREFRS TEHERSTRiEAS TR aL SN~ ERA, JTRRERFRR
mam N EESETHELNELKE, SIAETREEGSMEEL IS EZEFESR
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DB, BT, ESRSHEEANT, EERSTEEHKEHFENTS. MisRET2EE
KERFRHTS, BEARREERETERARET, FREHESERAMILE, #HNix
AN REPNEEZEEE, $£=, xS adEoid, RinkESS5EERES2RTER
FEBRANER, i T EFRIE 2ERKEN F N R EKE FER ST EEKE,
HNMREEEER, BREEKE., #AKXE TR S —EfunfEF e E=HENE
3, 51902008 £, 2012 EEFFSEEAL. 2020 EERFEHATIES. 20, SA5ERK
FEmmNTESHTENNE RN ERES. FREN I EEHENENTRYE, XfEX
MHEARHE. FEAFEamH L HEBEFRRFA. EEERET, TL&ETHNA
EEEEKERS, EETHNAEEEEKEIRE ERERET, 2ETHENARME
HKFERS, MILLETHNAAMREKEIRR. FEMiEERdzE TILEELE
WSEREMHRET, KL AKERERAEENRA, Ah, HRETHNERE
BEMHXEEERSTRIAEZEAFN TS, HESHTHNTENEEZITHHARE
B. HrEwHRERTERFESRATHNE NG, #iPeEhmBERETEE —ENEE ET=.
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BESFRRBFHBEEESREBREEK, TNSHEKSRERRERY
HEOCHAHSERLAN. SFEMBRERINSUANTENHRERR. SELHSEET
MEFHYIEL, R ETFARHHN GRS, ETFl, AL 2007-2020 EPRA B
FHATEIEATRNA, RESENEENEY, SEHXE P REE X —AETHI
FgH BN O S EAIFHF MR, (ERE . RINEEREER IR MR A S EEA
MIEENFRYE, BENEAXOE—SRE 7T BAEmHAE ES Ol ge g5hRERHEEe
CUHERTR, RRAZTHATHSFRERRDNOELEE, ARPNTREFS
RELR.

kil $— PREEFLHENTRACVSEOFKE, BERHET PRS
BRENEEAEERARIEASAEER. £, ATNTHLRAER. AFEE. K
BAREKEMIRTIFNBREERZ V. HELE. RENHNEE, FHTELPFE
B WEREAFMEHFIN. £=, BV ~MMRATLTLSEEEFEARRN, PFEE
B HAREUEHNE WML BERRT. BEfh, S5THEEMRRI. SPFEE"L
WESEAPNSELBRNTHYSEGLIRT, BEEEAL (ELFL) FEARE
Hig# TREARETF, MEEFEEEEL (FEFESETL) PUNEAEEMFLT THFEX
FREBIEERIT . B, PR BITEEC VR G S FhH R HE T AR,
AW FEN R T BEAHHANEFANNFEAFENEZNMRILT, ABVETHSEH
FEMFEREETEEET.

ACEETEERNT: £—, FRTURERHISNAHREE AT, AXEH
RE—MHHLAEIS, BT PREEE—EARNRBTT RAT SRS LVRES
FZEMERXR, ERTFEUAFEFHEENHFTDT £=. MCIEERRFEEMSIT
MEEFRRE. REPREE TRPRLLHENRERE, SRAEELT—SHESHY
W EREEIFTTAMAETTOH, MUATEDHTRNERAENAEERNRE TRE
T ENERINEE, WERETAILRFE N VERIHENELHSE, £=, H520TR%
BEEHE, FRRRAMRENALTHFRTHFROFETRHREOTN, FREBT AT
SHERELSFX—FrEE, hETARERIEEEEAm G SE AR AREFRRES
£ h2 ERES B SHOTITE.

Cegial: Hamipitm et FS2EE
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HHB AT HES K LI HEL T HESHAREEABNAR. HEX, BEHAELT
s RcEER S EE. WRRER. FHBEEFE ABRIIA MSCIErYhiziesl, AR
78 QFIl # RQFI I FTERT|, HATHIEENESAARALAAREN EayNERA. 5l
ANBINERBZ FIRTEEHBE i, EECEERINGESHFENENEEERRITRE
BRIMEEEERATHETHER. ERAENETKHBNMERAFR, WEHTE—SEES
BieEE. Ah, BEHHFNTENESESRIAEMNEEEREERY R ES BER

SETERMEINHEN, HHREEM EH. EREST, RESNEERIHETTH—
BOEEE, IMTNNBET AN RENHFREBRARTRNEN, XHERERELD
BEKERIMNTRUERS, RRIEEARDHENHHEE HELFNURN BX A6 E.

PERAMLELBRERALASRSBNHNXEYE, B —EoASIETRKFELS. 3F
BAOAERH, BERNEFEEI IR RREABMETHNIREELAR. RINERESE
HEKEMESET I, TEERESENIE T, G RE28HERZE. BEDEE
FUMEIRERNERS M, BEEBSNENENHRE. NRiE, FEHARNEETHRENSE
KEZERENETHRE, BLFESET. FETHAEETHENETIBETESERX
EHEBN T . CEBRZIE AH RN ARSI, BRGIBEANTEIHIBEENRIR
SHRAREFR. BT, XEWR T PFRBEXZ ST ELHEN AH BNHHBAEIHRE, F#+3
LTS AR BNERM IHE TNERSIFNERNRN EZR, RRAEDHAB#EES
WER AH BRIk RI, M ARETHARTENR I <BLENSREERN. HRxFE
Bi: FRBRZ SN AH BRNHER EEmBIER, HIEEE E#EE, X—MEWERER R
BEXSHIEY AEENMBEE. PFREEINERSIENERAMRNEENGEEEZR, £
AR, ENTRER, FESETIENERLRNMEERER. XoSEAEEEN,
PFREBR Bt BHIFINEREAR T @ AR, RN ERTIRL TREMHMNER. #
—EHRELIN, FLANERD. LERENREAESESE AL RERMNB BN B
HFESHERT BTN, mENTIENER, BYPIEINERNFWEE. NEEH
RAEEXE, ELRFETHEET, NERISMRET SR XA SRk B .
Hit, BEENALAHGARHEFEENIERRE, B2 NERST ZELN, HTUEK
XM TRRERE.
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2008 FEMENELE BREMMRTEANTIZEESFEERGIXBRAEEEIEASZE
BignzR. FIMEFEAMTER, BXMEFANETEEG JESMEIEHAENTHHER
TiE, FERASERERFEIRATHERKEESHNIE, [THENER ™ SSBRITIRA
HEERE, RETHRRKIIAFEWE. Mz, EMEMEEREmT, SREKSHA
B, BREERNAR, 27EZEY, MAEJRSEREERFESL ERFET, R
7l N AR R FE TR XN A AR BN RE M B RKERN A EEE. AXUHTX A6, F
RFARBREHRE NS BR=ENBERIRETEREY, FARERET LN HFEBE
iR SR ER L.

AXEFHER S MEHERR T AR EBEXNFRET S KOF M, NEXIFERE
MRMAEETT THFE, RIS RELRESILBLEERERLEAFEBERE
THRETSEKR, FXBEREFEE. 4128 55 EERTHe/G MSPE LEESH7. 2R
MRE=MER AN IR GLATEZMRRE, BN, XXX EFRERIE T HhEBE
ExSEGHEZ ANREREERFATHMEZEE W A omtEE SHEHIEER T
BI/E MSPEELEE, ENMAEMNFLREFREMNIR BI8EMoET TREEEE, B
WETIEERMNEEN. DIEEREE 7T HEEREREER, sEACUAHELRDFIER
FEH, MAEBENRETmESREFERNEEA.

RETIVEERSFUSHNEABRPREE A THRMNER ERFENEEIRFE—F
AFEN, RAERBEENIRYIESTRETVERNNSHYBENEN . KNEKETRS
M, REDHHBKUESHIRE KA. ®REEIREN—FLX, EANEMmH~ELENR
FEFEERKELHIELT, MAEREESNRETEERK=EAFEm. B, RFER
ENL=FESREATNASZAKEZZRT, SRS cAREERTREL SRS
EZE, FREASSFEFER SREASHNEBAENERG .. ELTET, RETLES
BRA B oEEE A A RER TR e &, 2020 EREMEEIENEREN T £KE
TR ERE, SEXIY WEETRERIGF S FEEMANIIR. k8 Tk RFEBR
B, EHREERTEENCE PHERSERNAERRELEELSTFIEK. FRLEND
RHEE. BEl, RREALZERALRAFERE, BMNEIR T LHRFEBEER
FETHBSRECNERPIANAZEENLRETEFHERE TSR, Bit, KEWVHE
REERERN N A EEESRNAES . AXRIEERSTEALIIMRNEREEMSR
ik, FABERETVREXNREN NN A EBE MRS T 57 R AT .
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2005 7215 L MR, BELFRASLES THESY 5442%, FTHEME RS EFHETH
BV ENEESFLNNRERA. SR TEEYE #R\EFLEESENEKE L
MWEEAREEARTLEEINIFHENE R mIFEEHULEKESNEERBSIERE,
ECERAEENENE FARASETHREENATER, MLEKENAEEXEHIES
FANANEFSREARIMINEZGRASRESE EEBSIAETLYL. BREATIEA
M%x. ETRTLUPLERESASNNZEBINERETEERE AT RN A EFEE, 45
ARTILCENFRENEFEAE LN EDRESREAR, WEISMRERE, BHitE
AEAMEARAARTERCEFL. £FsB4Ass—FLBEAIEYs SE4aT
GRBEISEARIERE SRNBEEARD. AR EKSeaT ST asIIEl
HEGMSEE Y, EALSKREHES, TERLSHBENEFAREE UBE LRSI
EMEm RUOEETERAESEFRSFeaEFATERSKSHFRNY Kl #
Mt FENEHMm PN LEZ FEP, BMZELFEAENRANGE, MmslZCxk
.

AFE—SRREWLELAGSNEREER, AXMINEERARTEREBAHNART
LCEXHENERAESRENTI, NENEXResNEEY, EFAMIE ASLELRS,
FEARTILEESENEKE EMELRE. §AEXETTHI9ECEEE (BEER) i£H
ZFEAEREE, B VEC ZHENESEL JIMEE AR TE 14 1980 TR i CE
SEREE. KEOEHLENMKSHLEXEHEE, ol EXEEanarEE. R, AH#
— BRI SRS AR LEEHN, iEH TVP-SV-VAR £E14 30 T 5% %
SHEASNARTLEENEAENKEXENERAESEE. SEMTER: £— £%e
HEFETRERESFEARRERAHTARTILELRE. ETBESFARTAESEET
[1%S, MEJLEXSE, BMBCREEREIET, RETHRSAASTHSIENIELSE. £
. SR ANNENNLEAENEWERAEFIES LT, FEENKEHLERE
s ERWLELRSHZAHZNEEA. 2=, ERNLELRSTIETREAEEALRR
HHEEREA, MEKELEAGSEHKBEFEAARERE, BRZEXIESRANE M
FRE. BE ETHRERANAS. 5% EEFEERNISHRLHANTUNART
CEXENEE, RDLEENHXENKAXEMSIPHENER EXSREAHFHENTE
PLF, HEWNSReBAHTAXPEASATLER. X, fEcANTERESLERY
EE THEENMWLEXS. ANNEEEAERRINEUFESETENININEAEESRE
ERER DEFIERDNE. RE, NiRSHBEARTLEREANGEE, EHTENGH 5N
X, B EREMCES ERRI—S I ENE, MhEZSkResFHN—EE5F
By -
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ADZEE AT R MBS R IE 2t 52
Ko S il SR O T S8

SR [ &
(KEMEXKFEEMENR, XE 300222)

EE]:

2016 UK, BEREFEMEIATREENER S RIEMBMER LA FE TE, Rl
BEMBEETNERUEORAAE, sIRERSEEN. SLEN, BERNZREEEN
B, RIMEEGFERETHE HohXETHHEFETRSENEFEN. HioTialk
HESNEFEY, SEREEMNEASLETRE. AltES T, BEAQZRAN R FMES
WRAENEREEAETIE, FHTEMAMRACDZRAEET TR MESmmBAEas, A
seHfthERil. RERERERESE.

NEMFZOEAOZBR UL FEETEENZEE W, EEZRHEENE ADQ
ZRARRUIMEGDEENFEEEFE IR ERRYE, FESHIFREEST
AR . WE—[a@#ETHR, EHTINEN R FESITREEEINR. ELEST,
AXETHE 20062020 FHREHREAREIE. 7 ARZLRL. ERAIFERIIPELED
WENXR, GEFRAE H— ARZRANKREEMEASLENTE2E UE, BEHEEE
FAOZRANEREBMERSERMERSETR, TLIEaE (RTZRFHNEE
SFIMALLENH0.241) Zfa, AOZBERWTENREEMERLSt £ nESm. =, A
OZB RV AFER UEER, SEA 0B dEadEmickiimiexneB@mmii
SEEE2ME U RN, E= AOZRASEeENERIENEREERRENKEER.
EgA AKX, PHERETRK. fREF-X, ADZHANREENERS EAN{ETHERE
AHPE, MERMBXRIMEHEHENEUEEE, BEZSBAINE, ADZBR{EHxxXE
HWXREBEMNER S ~AEBEEEER. EO, BHauaikiE, s siEs
ADZRTREENER SERRTER, ASSRERNEFSHARKEES, AO0Z
EUTRERRER S AR A e E.

ETU, AXBEEBTNAT H—, FEZERUNEFLANREREEEA. B, —¥X
AN ADZREUHABEFRIHERERZS EPRCERE—eEELRE TREL™,
S5EXMRZRFE—EN 3. BEGE—FSHRERIN, ADZRLSREBEMERA
REBRMERSESFERUEXR, EA0ZRUEERRER, RUIMESHEHRAEE RGD
TR etEhiE, XAMTHEE RS ER R IR ECE Birm I, RRA
XHitHE, Bal, RELEHANTHAELEM, BM2020EXE, CEZHENTIHENS
RE. REAERERPRANGET, tEREFMERZENLEER T H 2016 FRIEKR
PERyEE, AR, BRE, BERHMNZRLRBGH—FINE, FETHEANEEZR
Ehex, DEAEADZRAUEEA—SNER, ERtiEnE. = SFHAEHBRXAD
ZRANRIMESHEHINER. Bl ReI~X. PHBREFRIE=E. REEAKE
RENHX, AOZRACNREBEMERSENRMEERARE, XERERTFNIRELE™
ZFHAMREBNKE, EREGlEZRReE~NREdE X5SREMR 3.
BEFEREFAX. REBEASNMBX, IAKEREAEX, ADZRAT, FbFMEEHIE
RUCEDRR \REeELr&Mfaz. WAAZEOA, JESIWHLCERZE SERHEE
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RGBS, AREMLAREEZRNER T, XEBXNRRAED thEE—THE,
Hit, BRIHERSMWEERM, MASHXFNESHX, #EHEEVHEERMHER Y
it ZiERedEBErE, RARPMRRARYE REReLF . H=, ENSHEXF
ElEERAER, BistbiERe PRl . RISBXFENRBENR, TEIBAR
ZRUBERARVYRABKREEZBEELE, RABTERANFEES, BhiEXE5r{E
YipE, SERVMESHETEIRE. —BEREEMERSERETIEESR, EbHRES
BENTR N KREEMERILE TROSEMRR=E. Hit,. MIBLERAE KT X
TR EFEERATREMIREERNTA LI, TZFTERFTSHIENE, FRIEL
BAMEE, PFibsttipmi. HO, FERNESHAROTNE. £ E RGN ER
R, XHERVYREANEN, BEEIXEETISMALMMK, BFIRTRIHEL
BANFL, BdPRER. BFEaEREER BRUACERNASTK BRIV
REMEZRE S I EIRRL.
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BESHKREFRPAFENBSETE, WEREY Ao RaRERNETEIETH
5. A FENS EXE (Sperling and Arler, 2020; Safari and Das, 2019; ESTHIKFH, 2020) .
2020 %, PREFTIESUCRIAMEIOAE . PHALTE, FHHEE WK 3060"EfF. TH-+
RERLEDFELR, EH#ASEAMEELENERSSH, FRLEFEERTEEZE, N
sREREISNAA MBS ERER, Fitl. FR. RiRIhEFTmKR
IKIETTEN.

HBAZREATI —ENELRTSEATHKENE, BEEIEANMEETRA, T8
EIM. LE. BE. BT ESTEMNEAEN (Smithetal, 2005). sEREE AT
BHE XA AESEREN— R AN THEENZFNENTE" (Binderetal,, 2017), &
BRENEURTERFEEFTHANBRUFIARARENRERKEES] (Hansenetal., 2017). HEif
FBIFEE AR R RGEERT, “EAIFENE NERRGREEAB/N. —FH, &R
FeAH o] PIRREERG IR B AR, MiE Bt R I MMEM X Sst i, 5—J7H,
BETRRIFLCIFNE o] LIFR RaE T EFERE, O RABRERSMERS V&0, MmpE
RXELBNE CoEAKEX, 2021). PELRIEATESIZEERE. ERER IR,
RERIPAEFNEFARREHNNENGFEXRIAETE RN R, EXW WK BIcE
EF1+9RE (XEFFMAES, 202). PEERERGFE AREN. WEHE, SAFEST
E. GFHR. BAHEFNTANUESREREERINEEZEAEEL, BIRH T IRHNIT,
SHERENERFEMAEERIRE L HIEE (Rosenbloometal., 2019). FEEEREHE
HREESHMEN (Laldjebaevetal., 2018), EIZE|ASNIAFEN EENTHA,
SEBEEEiRS.

TEEFERHNERANER . — hESREANARTER, THEFREIN BT,
RN AFEN RS ES—E AT, —RIERENEINTE SE R RS, o
SENMEPEXEEMAE, BEFTUTIERIE, NREREREEGHINAE, HHEXHRRE
HEGRES. AUkl FFERRAENRTNS S FMPEERGHEL S RRREZEN
XABHFEEMEREANIEN. EXHFNEREXET NheEREMERESKES
SHAENXFNEEYE, ¥REREISHNIEECERE. ULENET hilgsERE
Ein ez Eaiihaael st FRHTEENYEIRITT, AFEFHIESELWERERR
Hex.

MAFFENHAAGAEZN, BUEFEE—eRARE. IEETHRENEN SXE
SHAEM7RE, BERVBREETHEERT, EZFEXTW{RHEEERARIE
HifEs, MR RENEHNTREN—EEENS FRENNES N, A ER
WmmaxEa, #EMUED B EREBREE SKESaNiE —Ez BX RIS myIE.

AET 20112020 F 30 MR EHRITBEEMAEHREEER T T e REE AN XE £
MBS MM, MREI: b EaRG 1 R o] R EACE 1 F0AE sS4 hnE| Xis 8t MBS
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BRERE, ERENEUNKESMNRENEMENE UL, #REWEE R EFIH
REWX e, BiESYIRFERLEN, FNEREMENERE TIREIHEE
MEFHB AN S MBI K g es N, RO MEsE(R #ae IR LA ik B m N
KEgeaMiEEmERXEes M, FadlidihammtatREtig iy Kig S Mivm
e sEREHEINKESHANEHNERELLNIEEE BREEIFERYHEIT i
REFE, Rtz sERENENTRETEIGIEFth I ARG BX S M. MRS
el APEIIRIAE . WP iR EPRRERENEENIUE. FR TR RSN
ENHEEE.

AXFEDFTEE T — 2B REE EREFN L RS AN R eI 6
RENEE XESaME E-eEE LR TIAEMRLT —RlEESEMES,
EFERENE L SR SN XA, IFSINGFITTNRERF o P S mis, &
—EEE R TIEMERER, =258t o KR RE R AN K S s M
M, FANEFEERAMWELEXERENXESAMNENISHR, a—eEELERTAF
FIRRAEER

?-’IKKE’J?*#’J?H@DT FEENRTE, F=RoRER R, FEFoEMTRIT
SRMARLTULNT, E/FP2HE—FNR, REEERAET.
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