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B HG ) S A AR 7= BE 9 X BUE (Inpgdp,, ) AT KIS B3 B (codr, ) (A7l j 19 COD HEH
JITA ATl B HE T ) 5 Al OB D 3R R A A (] < AR 33 " I A B U B w0, 20 R A
p AEGYTE RN, o, Fm BEHLIE I, TSR T —AE )2 1

(2) A TR AR 2 T ) B SR AR A AR L AT i AN ] A R AR [ ) S 7 7
FTE B DA AT 910 i) b4 R0 o DAY SE SR BEAT A B AR, O AR AR = A A5 L DX BT
o AT il R OB B BT RS R R R B Type,  AERCIL (1) BYSERR LG5I AR (2).,

Y., =B,+B, Policy ,+B, Policy ,xType +X '+, +v,+€,, (2)

i I e R 2 2 N o e R Sl - = I LT R S T 5 Gl = W = e Rl S A G O S I 7
R PAT YR R BUR R . o Type, A B LA BURY R B A REFUAS & 78 iR =1
BRI Type, =1 73 BIACE 1] L HE A7 9 B0 R i) b4 10 R il e DX A (2) rp JH A A 4

@ 5B B BRSO A 2 B T AR AR AT — R BT, AR ST A b i K BOR SC A A T — 4 D BUR
TFUR T 5 ALTE AR W) A2 A B SO Y 0 B DX DA S AR AR S O T AL 2% BOR T B0 2 0L b [ 0 22
PO (hip : /lwww.ciejournal.org ) B4
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FIAER (1) —5, HART B KR Type, =0 Hbu DX (1 S it 25 S, B, W0l 2 i 1 794 28 ] < i ) 512 it 2k SR
5,

(3) VATl 04 S5 0T P A3 BTSSR S G AN [ 4 30 T T S R SR R X 2 0 25 S AR Sk —
25 SR BURBOR 0 Al IS S ST vE T A o S B PR AN ATl S Bk, S BT S M TR AR
WB, B AR TS | B A Aol KA R HUAS 5 (Scale ) , B=1 FemREAIA Y Al -2 7= (B R F
LB il 5 5 B8 Al T A ) S SR B B A Aol BT A il R AR it (Soe ) , B=1 2R [EIA Al %5 %%
AL TR AT S RS B A4l COD HERL 7 b W SR AR i (Ind) . TEALTY (1) W Lk 1 | # #E Ui
SRR (3),

Y., =B,+B, Policy ,+f3, Policy ,xB+X'6+u. +v, +¢&,, (3)

Oy SF A &G R« B0 OSE AT PR b X5 AR R M XA Xk b AR AR R A e
R 55 Y T S it 25 2R 10 A My RIS S5 BT M B B, 8 s RIS K ) i ol R R ABE /1N 11 £ Ml =2 [ 4 1B 5 Ak AR
P25 5 A I TT K T S IR 4 T AT ST L B, AR 3 A Al Rl AT Al 2 T ) B R 2
S5 A 6 T T S it 28R ATl AR R B PR L B, AR BUR O BEAT . COD HE AR X FLAE A Ak 1y
T,

2. BESRIREF AL

ARSI Al ¥ Je HEECEE R B B Tl A b IR B SR 1T RO PR 3 — B0 PR p AR S PR R (SRR
Bifrap s ) £, 0 G GETHE %) 0 BARECE R I i 2ok 0 2 3 8 A0S e (J5E0 b DRy 2 AR S AT R
B AT g ) HECR 5 X HEOR A 859% LA Y Tl A b A Ay R A B B R
SROL A R LR T BEATAS 2 A 2 LU OR300 o det | DR 3K — B3040 2 o 4 0 A 44 iy e 4 1o ]
SER ORI EE R AR, O A AR SCIRR T ZEE B 5E T A Al BR 5 T Y (]
(Liu et al.,2017;Wang et al.,2018;Zhang et al.,2018) Fl4xk A8 IR R 3 0] RE (BRI A1 BER 7 £
2019),

TEAKTS Ry gett b, coD HEUR STt e i Fabn, SR IZIR AR Y GE T BT 2 A — T i
HIIF G A5 LU 0, FE 2R, COD HERCS 15 Y48 AR M ROW SE 11 7T RE AR AE IR 22, — 2 PR A i S8 g
FEG I S TE Y 1 COD HERSE B 2 < — B A B A S, R e —
W Z 80, 5015 Y G T AR AF A I R DR R 55 () B (E R B, 2018) , e v B Tl Al PR B 4 114K
PR FH B 2 Al AT B4 Bl tH I 7E COD 5575 Y M bR A R U HE Z i, X A
M b 52 R 07 B il A A X T BRSSO T HERR R e v e o IR R Y T A SR B R E T
b Al BB ST A 2006 4F K LU BIREAS

AR SCAR Y 2 T 9 22 55 6 brote B rp ) B R G SR ST A T Al e A R e kv T
M A b P15 e 3 ECHE 2R A M Al 5O R (2006—2013 48 ) #EAT A T, 430 DA Al 1 32 A AR RS
FA Ml 24 FR Ry DCPC A Sl — 35 AT I AR VL IE , 508 B AR 1 D C D 22 2928 45% VLT J5 A\ 2006—
2013 AEILAFBIREA 438841 A~ i — 0 IR ICEC TR ATAE COD HRHUE & AL /K AL FR AR J) 5L it
P B PR AR N AR AR i 22 E AT L COD HE T AN K K AL EREE 7 Y 7 HEIEAR R ERTE 60% A5 A, FLARE
IR AR VG e F AR — 350 00 I 32 KT Yo HEIOR V6 3848 A5 AS A7 78 I 0 A R AR e P A 25 [ i, ©

)| AR S 2 BE v B Tl A B8 2 PR v D s R AR T B B8 5 2 RS SO0 0 A1 0 £ 1 5
HUECGEMAEE 2012) . QM ABUNT 8 ARk ;@ Tolk B =8 i sh B8 7= [ B8 7= 7= i i

@ B P T C 25 R T DL (b [ 0 2 5% ) I3k (hitp < //www.ciejournal.oxg ) B
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WA Ry A TE AR Al QT 8l 9% 7 B 11 i 9% 7 R B 58 7 8 Al 5 @ Tk B R T 7 B B A
1A ;& R A — 4 WIE A Al @587 T st 22/ T 0 B9 4lk Al i &8 A7k 43 25 50— R 3 o
(FE R ZFEAT 282002 4F 00k iE, fiela , TEHOL TR = MAEEAR LT 24T

F T 348 T Ml A Ml PR 0 B 1 A B o R R AR SR — 2B X S (4 7 e HE RS A
HEAT S B S (B AL B LA 136 25 40 ol HE i R0 76 AR A8 P AF A 22 1A% B DA b a4 ol 58 A HE il 5
it A B AR AR A PP S8 HE BOK O 22 B8 2 45 S DB WEURINZ Al Ry A7 7E 535 (B Al | 76 AH
B4 [0 05 H T DA B3

FIF Tl Al B8 45 58 3OS A b Ak 2 7 AR HE R () R K I 3 R i Ak B g 7 (i
H), oT LI 1 il cOD HEROM £ ME (InCOD) F1 gz K Ak BEBE 1 X BB (InWW T) | A hy i i 98 HE FIIG
VRN Y PR AR i A K R R U CHE R (M) X B (InNH3-N)VE R £alk 7K 75 G HE i 24X
Fe bR FE AT RSP 56 R FH e ) MDA ol B v Al Tl S (X B R LA Sk i SBOR R
Al = 5 9 S B (InQ) , 78 7T AAR g A sl J8 57 45 03 44 15 A b AR (A ge ) , R AR B £ A 31
BE T BT TR 1 Al B TR (DAR ) VR A Aol 2 i 4 il A8 it Ah | 3 T AR A5 Al i A5 1 e
JEATE AR B, AE 2 ULJZ T A SCRFH A Tl A sl 508 122 £ b fin S 50008 A 1 45 7K 3 e 7= i 5 e
Cuwpr) BT K TG G258 BE (codr) o T A ELHOK TG G A7l S A b7 43847 Mk 7 {8 LL # (Wang et al.,
2018), Ji & AT COD HERL & 4 F A7 Mk HE B i Fo F AR S D7 A (b B S AR S Y B i rE Y
GDP XA (Inp gdp ) F145 1 9% 11T H 2R K B2 U5 (Surface ) | J5 #5745 T Hb R K BE R 0 5 B0 AR Y LULAE

3. BBEME

T, H A A AR M IR SR b XAl COD HE O (R B B DA A7) 25 W0 55 1T K il ) o 4%
BORZCR . A 1 (a) AT LAE 104 il B SR S0 T HT Y 2007—2008 41, B3 1 IR B 5K b X Al
COD HEHCHES{E ) S B8 — 3, 2006 4 A BOR b DXCHE SR B AR T BOR ML IX | 22 ol
TRCEREAR BRI, T 43 30 T R AR AR ) P 34 A AR B b DX (TR ) IBR AT E Y
2008 H-if , P4 Ak COD HECHA{E 22 BE I W 47 K, Al B0 i X HE i S AU T B 05K b X HE s )
SEH R TR R TR, PIGL2ERE A 2010 4FAE SUAT B4R/, 2011 4 J5 O 1 XL 22w 5 AR BOR
Hi[X

VR g AR R 1) BT ECSEATY RO A AS TR R M X ATEE BOR B X Al coD HERE
fHEH E 1(h) s, N 2006 4F 2 oK il R A TR, A [F]ECHR Hh XORTEE B3R X 4l coD HE
SR E ) B AR B0, 2007 4E T 2RAR T T B eI IR T SR | 2008 AR T Al oD HE
JCS X B B o 258 2008 AT A AR ALK A VL A8 SR G T <) AT R Il X
H 4l COD HEBIMETE 2009—2010 4FEA7 /Mg L F {5 2010 4 # AH X T JF B DX S8t 5 4 o 9
KAOFREER TR, SR, B T 6T 2009 47 i 32 1 ] 7 0 BURF AT 9 #5073 284 X Ak /) coD
HEBCAE I A & A W] AR Ak, R SIS 19 245 300 20 B s B TT S HE S TR] B O 3 HCH, DX R R A 22
SACIECRACR . MR HEBCE YE 221 22 2R 5200 AR SORAE Ja SCIH AT 3R 36 rp ik — 25 6 56
H J8 T L Rhi i PR 25 B M X RN A B b X 22 18] A HE RO B AR

W SRR R AT

1 AKEEEFHRMATEHEREER
b0 TP W R o a2 1 o 1 S 12 S A 1 Rl B A5 G A P s A IR S
Bl DX AL A 75 e BEACR | (H 7 7 BURF 32 S0 B9 AT 9 B0 i IXOF AR ™ A 825 9 95 e i 2R
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ARECRH X vs, ARECR ML IX

e

R

)

i e U + ....... s AN _'_:::a
| | | mmmmmmgemnnnn 200007 [ "+ """" +‘ ~~~~~~~ | |
N — | — L e
2006 2007 2008 2009 2010 2011 2012 2013 2006 2007 2008 2009 2010 2011 2012 2013
—— EFX e HEEE
—— RS A X mmeeme T T SR B X , P
| —— B =mems WK B X | DI e

RONL, ARG (1), 4% 2 LAZK Y5 G AR 5L 48 b

(a)
E1

(b)
AR EIB R X AIEBRBX A COD HEME (M) HEEE

VR R R AR AL T B M Al PR B S T S A

Aol COD HET B X B AR B I 5l 5 48 T

T A A AR O M X B & T A DX ) AT DR S AT T b X 7K T G A BRALN
R ] 051 235 2 T ) 7 48 IBOSRE Hb IXC ) SF- 24095 e 0 BARON, AN W 3 (55 1 4) X AT g fR T R
AN ) iy DX 2 S AL BOCSR RIOCR T B8, 42T o, X Ll IR 7 AN [ B3 3Rt DX 1 Tl U5 285 2R R B, BOR AR~ H
KA AN XIS TR A K TS IR BEACR | BUR S T Policy 19 R8N -0.4564, JF 18 19%/KF F i
F R TR BRI Tl Al cOD HEBCTF- 3 N T 29 36.64%Y, BEJS 16 1 GBUR (1#E
SR AN AT Ml SR A < 1) b4 800 b DX A ™= A T 6 35 05 Y TR BRAKONE , BOR AR it Policy B 3R EL
H-0.1248 HHE 5%7KF- b b 2 | F WKl ] b4 150 b X1 cOD HEBCF ¥ TR T 25 11.73%,
RFARE QMK SR B A TR i R — A A3 T = Sl 0 107 P47 4 1, 805 76 5k 26 b X
I A T 2 TS IR BN, BUR AR 5 Policy 1 R/ (0.0309) AN 3%

®2 Kl B 75 i R AL
LRI IX SR =ROIE S fi] b O X AT OB IX
InCOD InCOD InCOD InCOD
Policy -0.0324 —0.4564%** —0.1248+* 0.0309
(0.0403) (0.1244) (0.0517) (0.0354)
Aol 85 5 2800 P P P &
A7 [T 5 280 P = I 2
PURIURIS 77173 42283 47299 63943
i R? 0.9448 0.9432 0.9458 0.9451

TR e i ok S ZROR B VE KT 1% 5% A S 10% ., 355 9 R SR I bRl 15 | RIS 2R Wl — ARy 38 e, DL R 45 3%
&, B4 InCcoD 18 COD HERUE X 8Ll B T30 ,Age \DAR Surface wpr .codr Inpgdp Fl* TLAE TR HE 4048 Bt 45
b i 75 4 SRR A R D R

©  EHEAE COD ZEL I T 53 R 100x[exp (B, )-1].
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2. AEYHAERX TAKHENBERSERIER

Xof ) S 2 )G 6 245 R S T YT T < 1) R0 M ORI < R 1 B i X 2R 3 i a4
Al 7= H A 52 K T Y HE A B A (R R 1 i 2 K AL BRBE ) s AR P ATH O b DX Al R B
SRR, Fe B EATY O BT Ly BURE Ry I BT e i e 0 Sh LR X AL

RAA Al Tl 5 7™ (6T B500E R 7K Ak 3 RE 7 % B8 hy DR AR b | FH AR AR 6k Y] - il 76 AN [ 8
R ]l DX AF T A 32 SR 5 ) b DX ) BB S T AR AE (L3R 3) I I A SR W R X A AR St T K
1515 0B S Il 4=l = -l = 1 51 e <5 A RS b | A s KB et O || R (92 IS B2 e S
B N Al 1 R K A BRAE 7 3 2 BT ) 2 B e A Al TR R R K Ak BRRE ok
SEIIETE R BRI R s ol 7 A 0 A R A TS G vh BSR4 < A R B il X
fe K (RS  RECN-0.1920, HAF S%/KF LW 3E)  FE«In By 80 Xk 2 (BUK A8 & R 4L
H-0.1029, HAE 5%/KN- 3 ) , Fe W il i 15 SCR B o 4ol = A 67 DA AR T 4 1l
FE R i XEE Z R T Al 0 5 K A BRAE g  th mT BE SR R Al B AR P s BT R Y 4R
I, FE AT X7 I R Al ™ | WO BE B 3 BRIl 19 oD HERL &, X Bk A
COEATY 0 i X HE— DR Al ™= DS B K T G 9 HE Y S AILAR X 4555

*3 AR B T A 4< i B9 BUR $51E
A& A X ) b4 Bl X AT R X
InQ InWWT 1nQ InWWT 1nQ InWWT
Policy ~0.1920%* ~0.1337%* ~0.1029%* 0.0078 0.0008 ~0.0143
(0.0952) (0.0642) (0.0485) (0.0246) (0.0260) (0.0178)
A Ml [ A = = = = = =
Ay [ RN = = = = = =
pURITNES 51076 34533 57065 39179 77569 51980
A R 0.9274 0.9521 0.9328 0.9522 0.9329 0.9521

TE  RUVESE InQ Al InW W T 53 53 ER Al Ul B 7 (8 X S008I 2 7K A #T R T X6 B (e

HER AR TR AE < F A B 1) TR AT s XS it R A A L R R —
e T A SIS (WAR 4) LAl COD HERCE: X80 R AR B4 [0l 15 25 SRR B TR 5975 436 FRAL
TEAE < H R E Q0 D i, 78 <] b O M X A P AT YT X R 5, AR Tl S E
T K AL BRRE 1 X80 PR B 09 [l I 45 R [R5 36 3 45 R (L& 5),

FEHIEIA A [ B0 A0 pi) L3 e e X SRS 7 BURF I 5 GR BB HLAE e 22 5 (HI 1L
COFATYTRC B IX HT 5 AR < B R BTGB T 0T B 32 BRI — R R PR
FAOFE N, HAKTS RR B E R 3 538 VI8 Jy 0 i) g b 47 0 s XA i T R i e i 4
Sl e FL T B i B ) 5ok VT IR BURF I B AR ), AL AT 8O0 | 07 BUR
F B (975 530 BB LR 55 | nl BEAT LEA U 47 D (DL 2R MW, 2018) , U Ak 28 3 31 1 45 O HE 5t
R S HLALSS T B B R AT Sl LAY 55 55 X BOR A T RCR BA 1825 19 22 Ak
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%4 R ) 2 B B R MR E H 2 (COD HE M BT 8 )
M ovs. AKX Fitvs. AR ] b ovs. AT
InCOD InCOD InCOD
PolicyxType 0.3628%*:#:* 0.4989%:* —0.1595%**
(0.1139) (0.1283) (0.0552)
Policy —0.454 1 %% —0.4365%** 0.0430
(0.1235) (0.1259) (0.0351)
Al [ 5 R = = =
A Ay 18] 3 RN P s P
SRR 51406 68050 73066
P R? 0.9446 0.9442 0.9459

x5 AR EETKFBRAROBEL R (FFHMEKGEEANHEARETE)

Wb ovs. A& AT vs. HE b vs, P47
InQ InWwwT InQ InWwT InQ InWwT
PolicyxType 0.0924 0.1368%** 0.2224%* 0.1283* -0.1466%** 0.0119
(0.1025) (0.0681) (0.0982) (0.0701) (0.0533) (0.0257)
Policy -0.1824* —0.1311%* —-0.2155%%* —0.1359%* 0.0191 -0.0156
(0.0948) (0.0648) (0.1011) (0.0678) (0.0261) (0.0175)
A Ml [ 5 240 & & & & & &
AF A [ R0 & 2 & & & 2
PURIUNE) 61903 42081 82407 54882 88396 59528
i R? 0.9298 0.9514 0.9307 0.9517 0.9340 0.9518

3. BRY MM AR5 E4HHRRMEREER

X TR 3 4G 6 45 2R e BT TAT R 7 AT 7 I il DR R Al B9 7K 95 S HE O™ A T i 8O
XHHECRIUE R B AT AL A | I BE S I HE ™t T A2 — 3 2 B Al SR i 2 B 0 G 5 1 A
DX, SR A [ L1 of 2 4 e o PEARCR AN i D S B b IR A B | AR SCHE— AP AR Al KB Aol iy
il A T ATk COD HEHC b L T il B Y S o PEASCR HEA T LU

()RR B | Al A5 Bk ) T 2 SR R (L35 6) , AT il £ < 1 2 15 81 i DX R Al
{8 R T SR i i (EL ] U] 2R B AE 909 1 B A5 B F 3%, 0 3B MK AT BR A < o) B B0l DX 9T
X R AR M B RERIRCR S/ AR JFTE B 22 5% 0 T PAT Y B IX A BGH 15 ROCR A
A LR ) AT LA 2 R AR R Aok 9 COD HER iy EL I A sl HE 375 3 AR FL 22 P 7= 1 . il T
TRVA XS PR K AL FERE J1 77 A 25 50, DRk Al B8 8RS 3 mTREA T R 22 T AL BOR BE

@ VAR A FRRE )y oAy PR AR e 1 [ )9 45 5 2 Wb B T 22 5% ) R 2 Chitp  //www.ciejournal.org ) BF 7
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T3 AR T A7 0 Bl R K TS Y i 7 A IR B SR A <SP AT M XX A [ RS Al )3 o 22

S AL BORRCR AL S W T M 75 BUR S 28 57 1 KORTS B3 BEA0 -1 5

* 6 A [8) 2K B AT 4K 1l 0 SR B A AR = B
H & E A X fi] b4 HicH X AT RO X
InCOD InQ InCOD InQ InCOD InQ

PolicyxScale -0.1260%* -0.0073 -0.0264 -0.0005 -0.058 1% 0.0535

(0.0657) (0.0879) (0.0296) (0.0387) (0.0279) (0.0339)
Policy —0.389] —0.1879%k* —0.1111%* -0.1026%* 0.0650 -0.0309

(0.1004) (0.0647) (0.0546) (0.0519) (0.0415) (0.0275)
A Ml T 5 2B JE e = b 2 P
AR I8 280 JE e JE P P i
PURIIE(ED 42283 51076 47299 57065 63943 77569
W R? 0.9432 0.9274 0.9458 0.9328 0.9451 0.9329

T : Seale=1 FFZ AN A AR B 7 E IR AT\ BT Al ™ (32 fEL A P (3 50K F

(2) AT i) S o Aol BT AT ) S o P 8 el D 48 R L3R 7 4 SRR BT T il A < A & 1 ) L X
] b XA S ARt B A PR S B S Y B A A S B 5 (B P AT RO M X K
FHREAR T FEA MR X SR IITE AT H X 37 BOR TE AT B D0 B X 4 A
A ARy R S it 4 B DA B — & SR 9 RCR (R S 1 SRR B DR L P Al ) T S2 D

x7 AEEEAK G MR RE & R RE
[ & O i X ) L9 i X SEATY O X
InCOD InQ InCOD InQ InCOD 1nQ

PolicyxSoe ~0.0587 0.1123 0.1145 0.1058 ~0.1300 ~0.2136%+*

(0.1285) (0.0843) (0.1098) (0.1018) (0.0874) (0.0458)
Policy —0.4554%%% | _0.1939%% | —0.1263%% | -0.1045%* 0.0328 0.0037

(0.1253) (0.0960) (0.0516) (0.0479) (0.0355) (0.0263)
A ol [ 72 2L = = = = = =
AP A ] 78 RN = = = = = =
L {E 42283 51076 47299 57065 63943 77569
% R 0.9432 0.9274 0.9458 0.9328 0.9451 0.9330

TE : Soe=1 PR A& T EAT Al 45 M 7 [ A Al A ep e [R5 il

111



EUVEE AR EBR B MY BN S REHR

AT S, A7 M 75 B HEROWASE S BT 9 (01U 45 2R L3R 8, & SRR IRl 7 A v
M DX HE TR Bl 36 15 28 L W 5 L [ U 2R 50 3 PP A BR A 1) R IO M X RS ]
KAl AT LAREARAS R 47 M Al 59 COD R, AEHAL ] g B2 7 HEHOWAR R 5947l s Sl A, 7 <~ 4747
I DX AT A AT LR g 3 S ATl By 7 K- 3 nT R B e 1T ) S HE OIS R 9 A7 ol A
X555 B R 0 R DAY 3 Qe it B 22 5 i

*8 AEEEAKHHRAOTL BRI
A& T A H X ] 1 4 i X AT X
InCOD 1nQ InCOD InQ InCOD InQ

PolicyxInd -0.0055* 0.0009 0.00627 0.0005 0.0010 0.00497%#

(0.0030) (0.0069) (0.0027) (0.0029) (0.0020) (0.0017)
Policy ~0.4308%*% | —0.1962* —0.1608%** | —0.1058%* 0.0253 ~0.0280

(0.1199) (0.1163) (0.0558) (0.0454) (0.0384) (0.0263)
Al [ 72 L = = = = = =
ARy [ R = = = = = =
WL fi 42283 51076 47299 57065 63943 77569
i R 0.9432 0.9274 0.9458 0.9328 0.9451 0.9330

TE: Ind RFEAMFTRATALE COD HEHN L,

S8 i ok =Y X ¥

1. FiraKm

AT A R AR 25 43 B U A R M Y R AR 2 — | BV TR i O S D B M DXRN
AR H X 4ol COD HEBL AT 1, AR SCS BB SClk B 4o A ) s i Ak 5, AR
AT SR AT IR ] ) S SRE RO , R S b AT O WA AR Y IR B current FEAUAS & 40
%Uﬁﬁﬂ%ﬁﬁ%?éﬁ@re)*ﬂﬂ%)ﬁ%?fﬁ(post)@]ﬂﬂxﬁio FIE AT .

Y, =B+ BD,+X 8+ +v +&,, 4)

o D, BRI AT B R AR B AR (4) S0 R AR, H TS b TR o B A B A
AR I current 78 F FRARAEAR ANIE] | [A] B 52 BR FAEAR A0y, AS [R] B0 i DX B0 1 ) AR 3t A7
Jr 255, BOE BUOR A UG A S FE A 3 AT 0 FRUME AR AT R S B R S HEE AR AR L | O Z AR A
(pre ) U 1 DX R AR B Hb DR BR800 A 3 5 T 0, AN [ J] il B80S b DX 1 S A7 e ks s 45
FERW B M X V) R T R S8 it AT B, B AN i 35 5 T 0, 5K Ml X RN A U b Xl 2 P AT
‘e (K 2),

2. REIFIEIE

SR HE B 5t T A5 i S R AR TR A SR AT L R ARG By SRR B T A 0 Il ) 5 SR 5 A2 B R
UL DR 28 ) 52 0] A SC ) A Y v (] R a4 DX R RN ) | R S T A Mk R AE R ARy
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A X F & A X
i - i 0.51 i
0.0 +—4 I
| 0.0 +‘—+\ |
| .
-0.5 I I
| —-0.5 1 |
| |
| I
101, i | . . : . -1.01_ . | . . . .
-2 -1 1 2 3 4 5 -2 -1 1 2 3 4 5
fi] L o X AT O X
0.2 \ 0.2 H

' |
L]
-0.2 1 + 0.0 |
—0.4 4 -0.14 T/
| 2 3 4 -2 -
B2 AKFHNEITHEERE

T T TR A 14 2 2R [l U R IR T ) 959% 5 DX W) 888 Al 3 s ISR ST G 4 17, B R0 R BORE St I, I 43R R
ORI

[ A
™ [C—

FRAE AR AS o | IRT A 25 SR AT T B 22 AN ml LI R 2 s ), T DA AR B — 4 H AR T AR | I A
o A TR ) 5 SR % B ATL Bk 2 1) i ol 2B B ot | I BRE AL by 500 WRIFARA RIS #EAY | AT DL
191, 12 Bt A1 Ak 3T ASEAUL ) T il X6 Al HE AN 237 A= S 25 o BB 22 43 3 ) [ 05 R AR TE S i
B N ZSEAN RN, SRR BENLA: A K AR R ARG T A G AR 0 BT, ELA
THER p [HHER, BB R L KRB RR, © X &K PIA TR S5 R I AR 52 335t 28 1 1 T4,
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The Diffusion Models and Effects of the Local Environmental Policy Innovation
——A Micro-econometric Evidence from the Diffusion of River Chief Policy
WANG Ban-ban', MO Qiong-hui', QIAN Hao—qi*’
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Abstract: Local environmental policy innovation can provide important experiments and cases for enriching
national environmental policy toolbox. However, under the dual pressures of economic development and
environmental governance, an innovative local environmental policy may have differentiated policy effects in regions.
Therefore, in order to effectively promote the local environmental policy innovation, it is necessary to empirically
evaluate the following three issues: reproducibility of environmental policy effects, differented policy features among
diffusion models, and variation in regulated entities under each model. To address the above issues, this paper
utilizes a special case: different diffusion models of the China’s River Chief Policy (RCP). Applying firm-level
pollution and economic data, this paper uses the Difference—in—difference (DID) approach to identify policy effects.
The main results are as follows. (DDuring the policy diffusion process, the policy effect of RCP was successfully
replicated under the bottom-up diffusion path, which is led by the higher government; while insignificant in the
parallel diffusion regions, where the policy was actively imitated by other local governments. @1In the initiated
region and the bottom—up diffusion regions, RCP reduced COD emissions mainly through sacrificing the output of
firms, rather than enhancing their waste water treatment capacities. However, in the parallel diffusion regions, RCP
could neither reduce the firms’ output, nor cut the COD emissions. @RCP in the parallel diffusion regions showed
heterogenous effects among regulated entities. It had effectively reduced COD emissions among large firms but
exerted relatively weaker regulation on emissions—intensive sectors. It also increased outputs in sectors with intensive
emissions to compensate the economic loss from other entities.

Key Words: local environment governance; policy diffusion; River Chief Policy; China enterprises
environmental statistic database
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