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P RF S a0 v v 0 R PSR B B AR R R AE AR s PSR AL i PR R AR
F5 (5530 07 RBIR AL ) 557 5" s R AR B B ORI AR S B 7 S B A At AR A S R I
DA DX AR 7 SR R A, DA DX AR Al i R i e A6 R D B X O SR A Y A Y Al SR R
R A7 1Y 3 B o TR SR B LAY

X T i R AR 1 PR BSR4 bR U B, 2% 250 B T AR 3 Tl PR OK HE R | Tl AR A A HE i i &
WA 0 32 ) 7 AR, R TR (B R AT 25 o (TR XSS, 2022)

2. N EE

77 M 35 4] v WA A 9 7 ol 25 A e B A RN A AT SR A B B RN A L S b S R e AR R
PP GDP RN FF T ist Fom o TR A AL SR I ZR R Fe B AT i i PR A ILE(2)

1

3Y, Y. /L,
Y xn -1
=Y Y/L

Forbroy A Y LR IR 55 77 b (0 M DR ™ B 5 L, A LR UCER 7R 5 7™ b g ol A 0 B8R4 A i alk A 15805

isr, =

(2)

121



AR A3 B2 1

isr, A 45 R B AR B0, A BOBOR 3 W1 32 M X7 Ml 25 A AN 5 B 32 4 B /N T 07 ol 4 A e B
XF 7l A SRR B AR A B B AR SO B P AR B R T A S AR R B TR SRR AR R =
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ANFERF L O FE KA AR NERAETRLE HF LA RAELS T LMK FTRRRLARALTEAL RRERALSAR AL, RE
ARHIT(M)A19E (AT LR LA D HAR KL Z L F b ERIHH FLiat SHLERARR £ SHALERIGH,

122



VL= R FREEAL O B 80% 1 20 0 A% b 1T ARASE B B 5

FCH 2, Ay ] R ST 8 5y, A T E B B AR 5 o, A BEBILER 22 5005 X, O — BBV AL 5 M, — R AP Ay

=X
AR,

BEAY (1) 322 FH > 4G 56 B0 58 R0 i X6 T e HE 3080 0y S 52 i B AL 1 e B RE G R R AR, AR AL (2) %
0 UE PR 58 L1 XS rh A i Y RV RO 1P a, by e d, AR BB

FEARY(3) F2 SR FE IR B FL 30 o 4% B AR XS T HE R R 2 BV 1P aja, 00,6, voie, od dy IV BR B R AR
(= S iikul Bootstrapfﬁgﬁgﬁiﬁgﬁﬁiﬁ'ﬁo

2. BT R FA ) M AR B

Hh A1 2000 AR T SR R B A 0 i A B AR AFR R AR AR B R F oY . BT A SO e i
SR Y 0N AT LA FIAEAS TR B AR AE 50 T AR B L R A5 B AN R AR B 00 8 5 000 o R, ) A T R A
A DLS R AR SCRT R 5T 00 A AR d S A5 EA IR RO, B S5 B R T TAR 800 9 28 £, 1) TR AR AR 4 B L LA
[T BR A DX [a] K 55 2035 Rl 0% 90 15 22 850, S 18R SR o) e RS2 it it 4L S IR A o R A S 4, B A 3 DL =X (4) Al
X(5), H, () FEUWERB, B &KV, FoRFEAE 5 h A2l m g, X))o A
A5 AN [F T TRRAEL, B, B, A By AN R T TA (B 7K 7T, B 458 40 1l T e HF e 8 23 vy i M R 4

Incx, = a, + B,lner, X InM, + B,Iner, + B,InM, + Zﬁ/ X, tu +ty +o, (4)
j=1
Incx, = a, + B,Iner,(InM, < 7) + B,Iner, (z < InM, < &) + B;lner, (& < InM,) + B,Iner, +

B4lnMu + ZS,BJXM/ +I‘Lz + 71 + 0'” (5)
Y | SEiE 53 #7
(—)E#m I3
1. EEEF5

& 2 R B L 5 ik HE R ROR B LA 25 SR SR 1, BR A AR ) St T D S AR e DX HE TR 3
KV RECHIE R W DL =8 #5132 28 T B ) B8 AR O AN AEAE S A58 0N, 5 U R [ H AT R R
BT LB TR X (1) 338 /N o ik IR | 4 (2) R[] 25007 A5 AU 1 22 45 W I A1
RO AE R 013, R E MBS A LT LA 5 0, X B HEBOSCR AR S I B 0.13 4N E 43 0. e
AR TR A7 7E (19 PN A M TR T, AR SCAR U A A 55 R il — o v i 01 M 25 <0 i R 2L (HERING L, 2014) 1 5 T 1A%
AT B B/ AR I H (2SLS) L, an gl (3) (1 (4) s, H g RES e IR 7 — 2. Hor bk B H e 5k
B (LM A5 ) PAH 35, RAASAAAESS T HAS &, Sargan T AR Bt JE R I P A B ZE W T HAEEA
B HAG I S R GG 5. SR, B T Ak HERCR B8 T AT BE 23 Bl B R AT AR Rl R g T2 e
M A VR FBREN, F (5) 13 31 & R 4L Generalized Method of Moment [B] 17 i 78 ( R4t GMM B 7Y ) | Hiy X Bk
HE TR0 B A AR TF 1) 3l A8 i 5 RO, 7E % IR S A R R T, P85 FIL R itk HE sk 3 0 52 e i — 2P B AR R
0.078, {HA5 9K i 2 1E .

PN AR EB 2 W 55 Bl HE SR B T IR 32 4 Hb 7 28 55 R KT B 9 U BT = e 1 532 I 1 AN [R) b DX PR
BE L 22 5 Ak St IR 23 52 e e HE CBCR B T o il — 2D AR 7R TR A) Y S BTSSR iR 48 0% e AN g
U5 BURCKE A AR A 2R o P8 R G A R AT S SR A AT AR R SRR S . NETHZE IR E  OXF T &
T R R 25 Ry i 35 1) 2 0 el DX R T 8ty DX T 5, A 5 R0 o 198 5t %o e HIE TS 36 A9 4 FH O AN B 8, R Dt PR — 7 T
TE T AR SCIE B A5 ] 6 A 2R A T Tl = 82 50 A o T M e 1T A 3 i 5, DX AR 43 3 T Ml i v Ak
SRR B, o v B AR A, PR R Ttk HE RO B AR IS B 5 53— TEAE T B A Y 5 o
PR P A8 45 UV T REAA AR B B B, X T 28 % A e A R v M DX T 5, b 5 BBORT A 1 B 855 ORI 75
A W 22 Bl BOR VIR A BB 3E — 25 & H i B2 Q0T 0 3R s 7 . %1 LTl Sy g v &R G X L, PR
P S A 1 b J7 Tl ol B B T 2, 4B 8 S 0, HR BITE BT R R T 1 b T RE IR A I RCR K P e
B HE RO B T o FLZR S A BOR R SCRR WY, 0 T b (A M DT R TR M e B TR G TR B L R BEE
ISR A " K AR Al 2 Tl e b AR 2 R 1) BB TR i b, R A — 2 R B B S Y St g B 0 R R A Tl
HEAIC B PR 85 I6 B i, 38 5 5 o T B i HE BOSCEROK . X TR IR O FE 0 VU XN, PR R A
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AR Fa2dk 1l
PR S Ao DER S
A5 A E /N TR X [ 7 24 7 A5 T 2SLS(1) 2SL.8(2) Z 5 GMM it 1T
L. Incx 0.704"*(0.00576)
Iner 0.158"*(0.0359) 0.130"*(0.0378) 0.194*(0.0881) 0.197"*(0.0882) 0.078""(0.00626)
Ingdp 0.363""(0.00884) 0.576"*(0.0262) 0.689°°(0.0279) 0.689°*(0.0279) 0.162°"(0.00475)
Inpop -0.0452"*(0.00711) -0.1917°(0.0871) -0.103(0.0863) -0.103(0.0863) -0.03607*(0.00509)
Incx -0.183""(0.00797) -0.362"*(0.0210) -0.349"*(0.0158) -0.349"*(0.0158) -0.122"*(0.00608 )
Inurb -0.361"°(0.0196) -0.185""(0.0218) -0.181""(0.0374) -0.181""(0.0374) -0.103""(0.00870)
Inest 0.0988"*(0.0207) -0.0444"(0.0228) -0.194"(0.0371) -0.1947(0.0371) 0.00481°(0.00613)
_cons -3.987"(0.203) -4.84277(0.645) -1.038"*(0.0600)
i 4 %4 il il il il
LM K 56 P 0.000 0.000 0.000
Sargan K56 P 0.17 0.256
AR(1)P1H 0.000
AR(2)P{E 0.907
N 3906 3906 3627 3627 3627
R? 0.409 0.299 0.216 0.216 0.306
Ap i IR B M X vl X 74 50 b (X P T 1l X Jb3 b X
ler 0.0367(0.107) 0.370°*(0.0756) -0.261"*(0.0656) -0.133(0.115) 0.245°*(0.0702)
2 ol A% ik 1l 1l il il kil
I 2 %4 2 il 2 1l =1l =1l =l
_cons -14.27"°(1.972) -8.239"(1.377) -16.56""(4.875) -14.80""(3.356) -1.555(1.052)
N 795 1120 266 322 1393
R? 0.255 0.373 0.551 0.414 0.364

S BN R HE RSO AR T o A AT BB AR T — T i B PO T Ao B i ok R AL P
DR AT BT PR B L SR £ 1 v R B X O B9 Tl B, Tl o5 HE B AR 4R T, 1E AR Tl A 3R Y Rk
WA B B o g A1 B 55 R A 1 St T RE 23 75 A M D A b S A I e e ARSI T A 45 R A A S
AR T IR S RN R 5 55— T T Sk ] A B S A S 2 0 5 Il B T AR
PRARE S5 ¢ R SR ATl MR, A A SBOOR 2  J0) 30 0 B B SR PR S B A R U K AR X T D
DX 75, 75 BRI o ARCHE 2l 20358 M0 ) S0 , 3 57 45 PR 7™ oMb o B 5 BEAR R 7 ol RUASE 3l S B A T3 — T
R AN 58 ™ 9 B 3 Je 1

Mg b A 2 [l 5 R BORFR, 205 5 R K P fi8 2 e A 3R 4 T, 2 U 3R [ 9 AN A7 A B8 B T PR B R AR
TR U B 5 A5 T AR 5 2 A R B HE A A 3K, 2 I BB B, 3 A 11 %5 B2 9 TH O R s Jo
YN ST EABUR A7 A8 0 A 22 55 B0 S0 5E W 5 3k i 5 AR B2 R0 S A A K - [ R R B 2 Tk HE TR K
- LA B AR T AT SR AT AR BEAS O Y 7 K Bl AR A e Je R Y TR, R B SR BN AR SR YR R . AR
TH P 45 T GO R AT SR T HEOBCRAR B 23 R BRI BRI, RE UG 0 A A7 B 1§ 7 IX el
HEWOR

2. IREMRE

BARARSCR M T T RAS R L K ARG GMM Al T+ — % R L 1 G2 1 A58 A A A TR, (ELASE Y A7 9% ] AT 7E
e 3t T A i M 2 T AR S A A D A T TR T AR SCRUCR T T B DR S (PSMO) A
A e R A A B T A SR ] 05 R A P O AT R e AT L A SR LR 3. B PSM Y AR S KA, A
A ) 722 kD P A 45 oR T 0.05 24 A2 DT IE 19 J5 =X ok A 7R B 0L T R AIL A8, AT o AR 1 B 2k Al 3 1 A5 1R 2
o AR SO o i A i B B AL A SR V- 2 R AT B O AL, PR I, LA SR R R RIE 1 S AR A
ST o A AR A Bl HE A B LU AT U Y R A A S e A AR A e AT S B AR HE R
$e T, I HAR RIBCR AN T i HEBCSCR B W . BRI 2 51, A 25% 50% F11 75% 1) 53 (i K nl A 45 1 3R 5%
HL ) X5 B8 HE TR B B T AR AT A AR U i f) e B, LA AP R 1 B 5 ML A ST it A7 30 B 5 3 Dl
B, WSRO A7 AE 1 BR A PR 85 1 HH A v b Ty SBORF I TR 2 M EOR B PR AT . SRA i L AR S I N AR
A Ak T % At P AG 560 TA g B 85 L A ) 2 B T DX HE T AR LA R A T R

A3 hEwaiai sk

L s i g 3 73 DC P Al 1 B A R AL 25% B 53 B BRI S5 SR | 50% 9 5 R BT S5 5 | 75% i 5 Bl T 45 5
Iner 0.02127(0.00969) -0.325"(0.0676) 0.34477(0.0432) 0.27477(0.0628) 0.114°(0.0636)
15 ] A8 dak il il ) £ P

124



VL= R FREEAL O B 80% 1 20 0 A% b 1T ARASE B B 5

2 5 151 ¥ 3 DE A T B i R 25% 19 435 5 1m] IH 5 50% 1) 53 50 5 el U5 45 75% 1) 53 50 K ] IE 45
25 R il il il i i
_cons -5.548"(0.602) -5.353""(1.158) -3.7017"(0.231) -3.632"7(0.358) -3.742"(0.243)
N 3896 3896 3896 3896 3896
R? 0.300 0.605

(=) #0146 38

1. B9 SR AL A 36

R SC 3 T B0 L Rl RTE S A3 T 4R 58 T 055 R0 5 ik HE R0 ) BES AL, O 20 T ALRIE SR 1, A3
i IR B a~d, ay~d, BT A BN @, Xa,~d Xdy, B BCNAE AT 43 Tl B . JEF b, AR SCAR YRR A2 2 11 0
ﬁg{ﬂ\\Bootstrapﬁiéﬁg'@$ﬁ%\&SObel*ﬁTL\%\XﬂLﬂ:fﬁﬂ(z)%ﬂ*ﬁﬂ(3)%%’9L%’J%\iﬁo W3R 4, 4 Ml 785 B3R
G 7 Ml 45 48 o AR T 5, B0 AL o 0 o B v Tl ol 1O 5 s T Tl A R AL W R T Tk e (E
A7 B D0 A 1 DXl 45 F DK AR 2 Al HE R R R AR R o 3 3 Bootstrap B A R K 50 R, R RN A N
0.013, B (5 XM AR 0, RELW E AR M Sobel K 35 K A , Horh A ROWAH 4 LUK 9.94% , ik T P58 FL il 7~
b 25 ¥4 v B A AL 8 48 ) A B o ARG I 5, 7 ol 65 K 5 B B AR ) S R R A AR . L, BRI L S
Jita A A F 72l 454 1 A BEAR AR R (B H TR A TR E 7 S5 48 A BEAL IE AN BB 3R = DX SR HE R R KT,
SR AT REAE T3 H A=k g5 H TR DAL g8 Tk il 3k o 35, B AR 32 B8 DU vk Tl iy >R 1 7 R 20 7]
FEMR) 50 7 AL T R BB AL BT AR T T AR T T G SR (L R S B RN o 7E R RERE ol o
F AR A B4 B AN T 0 A R 0 M 2 R A B A R 1 €0 R R T TT BB ME DL R RN b 5 4
T WA 28 05 5 SR AR AR G e A T IR B L X T HE RO A R . M Bootstrap A K IR A, U
R B0 0.006, 46 % H 7 oA 4.92% 40X F =\ 254 BEAR IR AN = . R, B AR A, 78 R85 R 50 i
2 3 3 7l 5 R v B Ak T AR AR HEOSCR AR T

A4 FAREET A K E 515 bootstrap 4 B Fr Sobel #1625 R

R R 5 Bl % 7 25 P 2] kb 7l A O FEA T SRS N REVR AR
VA 1A W, W, . "
= Ak i tia HEER LR EZ IR F A8 =T+
Iner—M ~0.040" ~0.364"" 0.175" ~0.024" -0.023° 705.069"" 0.682°"
‘ (a,~d,) (0.027) (0.096) (0.035) (0.013) (0.012) (77.081) (0.060)
M—Inx ~0.325"" 0.018"" ~0.106 0.787 0.374°" 0.0004"" 0.236"
(ay~d,) (0.023) (0.007) (0.018) (0.045) (0.053) (0.000) (0.010)
S 0.013" ~0.006™ -0.019" ~0.019" -0.008° 0.033" 0.161"
il
: o (0.006) (0.004) (0.004) (0.009) (0.005) (0.008) (0.017)
;"X;’Z) (0.002, (-0.015, (-0.026, (-0.036, (-0.019, (0.018, (0.128,
@172 0.026) -0.002) -0.011) -0.001) -0.002) 0.048) 0.194)
Bootein 0.117" 0.136" 0.148" 0.148"" 0.138"" 0.097° -0.032
Bt % —— (0.057) (0.047) (0.045) (0.043) (0.035) (0.054) (0.043)
,;A’y R (0.004, (0.044, (0.059, (0.063, (0.069, (0.009, (-0.116,
P 0.229) 0.228) 0.237) 0.233) 0.207) 0.202) 0.005)
0.130"" 0.130"" 0.130" 0.130"" 0.130"" 0.130""" 0.130""
- (0.038) (0.038) (0.038) (0.038) (0.038) (0.038) (0.038)
AL (0.056. (0.056, (0.056, (0.056, (0.056, (0.056, (0.056,
0.204) 0.204) 0.204) 0.204) 0.204) 0.204) 0.204)
] Sobel toxt 0.013° ~0.006" ~0.019" -0.019" -0.008° 0.033" 0.161"
;ﬂ;‘ e (0.009) (0.003) (0.005) (0.011) (0.005) (0.007) (0.016)
WA 174
IMediated / Totall 9.94% 4.92% 14.35% 14.37% 6.52% 25.51% 1.24

S E 0Tl AR R - OF LA RN, BRI R AL E T 7l % ol A 4R 5 RIVER I8 ML o 3 5 A
A e T3 Gl R 3 T, R Tl PR AR ] A 7 AR AR 7 R A RIS SO, A i
53 58 5y AR AR AT B A ol 368 o 1T A 3 A e T o {FLIC Ao 40 AT IR ™ 19 7 b e ol Al 5 SRR B 2 R IR
Bl HE RO K FARPR BEAE , 3 77 Ml B A (B K P AT Ak T S il 2k ™ 28 6 n T B B, 7™ it B L 6K ) ]
PRSI e A A o ST 7ol AR RS R I R 1™ ol N e AR B AFAE T Sk i R AL A
2o 7 Ml e ol A 5 T A JHE S T BRI L AR ) S RN B AR R 0.019, XL (5 L 14.35. @ZHEALAR
R, TCAe R K 2R IE R TC R Z LA R IR B IE AR Tk Z R AR 3R ™k Z e R
A B T o8 7l BRI A A B v 7 7l KRS BE Ty A BRI B O L AR R 2 B AR R AT B TN
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AR A3 B2 1

A AU N A 52 U AR P A TR R M R R R T AT 2 i DXt HE R R T T 5l ) 22 AR AR R
RALAT AT 40 T7 o3 BORBS: T 7, TR S A 7l A e A, T 4 22 B A B B A 18 AL 80 7 418 v ik R T 2
FROKF- o NI S5 MU Al [ 42 28 I (EL R R, 249 1 BRAS [ At R M AR o R WY, I iy 3 [ B 35 L ) S i, o o) 2 LA
HEHCE A S 1 ) B AR A BOR T BOF A T 70k 2R A5 5 R G 23 ok — 25 fie R 3l i 7l A3 T PP 9 3K e
1) 555 PRI AL A o o HE TSR 1 e BE AR

RORZ R - DX T2k G EOR BIHT I, PR LS L E T 28 (0 H R QURTE B, 1 4 6 1 AR A8 A B T
2 e DX Il HE A R FLAE R U 1 A T )2 T, BRI LA T HE TR R T R R
ROV AR M 0.033, Bk A 2 3 A A%, IF LN 5 B R 25.51% s @4 T RE IR SR TH ST 5 L 3% 48 [l A 45 5 8o 3R
S B (2 T RE PR AR AR T, BEIRCR S T AT B T Bk HE AR R AR T, 1 W 1 BRI L A S 2 AT BRI
HE” ) UUE Ja R0 5, RO AEL A 0161, 328 ey T BRI AL Xeh T B HE T 003 9 S8 2800 52 0 ) I 42 2800 v B
358 L) X8 B HE AT AN 33X TR A PR LA X T HE OO 9 3R TH R BRI ORI R S e A 2K
B, G PE A 1,240 i RS AR T 5 0 J2 TS, PR L] 32 5 A AR PR AL R AR T A A (B R B 5
B IX S Btk HE R B B BB Ak . AR e R A5 R I AL | RE TR AR B T B (8 BRI T T TE o K AR B
S5 T Dl A P Y B R AR

2. PR

oA AL ARG 36 F A AE 00 TE PR A5 R LA ] A A 0 B AR e (EJR R 2 SR AE R [ B AR PR AR R L 3
S5 TR X T HE ORICR R R 55 O AR o T v A kA T R A A R Y A ) R L ) X kR SRR Y PR 2R
KA o RSO I 5 IR R AT PR 0, LR B 4 SR WK 5

MO [ A2 B 38 5 ROR AR TR Pk 25 M AL ok b AR B IR I SC 2 RE AL R R AC C SR A IR K
2k O BAR BT -5 PRI L ) 52 E AR B B3, AR I A R G2 . BARORE A Tolk ™ (&
P e s X B 5t 3 35 AL o) S5t g B R T, JH X gk HE SR ) AR A DR A 2058, R AR 7 T
0 e 3 X IS 58 R 5 ML A 9 S T B o 7l el A B SR AR T AT Bl T BRI LA A 2 A 4 A A R AE Ll
P JBE A pe M DX STt B B ML T R A B T 7ol S 1) el A R U A B T R A AR 28 R
71X 772 oMb 25 e B 2R A gl DX, D) 0 2 B 35 L o) STt LA 937 L B 5 R A 1 A iz L 7ol 22 A Al 4
SRAT SR 1 AR R i N SE 5y RS ARG o 2 (5 B R BT AT B T S5 R o 3RSl 28R A R — 2B R, (R A
VERI R EEAXS B . 2B , TR B AR O R, B I50 AL ) DA 45 9 J= T 140 8115 4 P S WS A ) S [ 3 IXC
7L A5 R Ll B RS, S 22 S 1 4 B 5T ML) T BE AT REAT S0 45 P 85 L A A A [ A P B AR AR A T
P TI DX I i HE O R AKF

k5 HAYFAELRE

| PSS e | PSR | TR | PG SRR R | PR R SRR | REEARAH | RIRESCRE T
InerxM | 0.0837(0.119) -0.001(0.027) | 0.3207°(0.070) | -0.640""(0.177) -1.526"7(0.287) 0.001"(0.000) | 0.047(0.034)
Iner 0.111"°(0.038) | 0.136"7(0.038) | 0.197""(0.039) 0.164""(0.037) 0.152'"(0.038) 0.098°(0.038) | -0.018(0.037)
M -0.329"(0.0237) | 0.018""(0.007) | -0.108"*(0.018) |  0.781""(0.045) 0.386""(0.053) 0.001"°(0.000) | 0.235"*"(0.010)
il 2 i il il il il il il il
Iif 2 A 4 il & il P4 ] P4 il il 4 il il
_cons | —7.322"7(0.597) | -5.7157"(0.602) | -5.673""(0.596) | -6.732""(0.579) -5.634"7(0.597) | -4.772"°(0.608) | -3.586""(0.562)
N 3906 3906 3906 3906 3906 3906 3906
R 0.336 0.300 0.310 0.356 0.314 0.308 0.398

3. NHEEE S

T SC ] 5 R0 A 36 3 AN (W) R 5T B AR T B R X e HE IO B R WA AT 5 8T R 25 1 43 B
R It L AR B R SR IF 43T o 2 T U, A S o i DA A LR, E B B 00 9 T RN R A S Pl
VA AR AR B AR R R A AR L AR IR OC R UL 60 AT R B AS 56 45 Ok A BR B L S 7l A5 4
FEAE TRl A 5 Z BE AL AR I CRE VR SCR AR B X T TS0 ; 57l Bl AL 8RR K 2R R st o
ARAN BT EL A — TR BN 5 10 5 77k S5 48 & A AR R 0T AR B TTAR RO . AN P B KR E L 4 300 1K
Ak RS, F 4B B A R, B A XA 19%0~10% K PR UG, AL o, RS TR AA
BRI A 55 45 S 55 00 A5 %) ) T R A LR e — 0, 22 00 HE T AR B AL ) S B VR R H ROCR B E T &R
BOFA W2 (AR A0 E A U [T 50 o PRt Sy 6 6 HE 3R B30I 25 7K [R] B 48 7R B85 A0 i 5 A () A% 1 7 )%
R PRI TTRRAE RN A SCR 1A R ECGHEAT T A R, W3 7.
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VL= R FREEAL O B 80% 1 20 0 A% b 1T ARASE B B 5

K6 FRIBLAA SZAFTARENER LR
) 95% {5 X [
[ TAK A A SUH
B I A F P BS K % s 0%
A 78.34 0.000 300 35.844 26.252 21.600
7l 54 g B AL WU [ 67.27 0.000 300 31.800 21.976 18.487
S IR 46.07 0.31 300 79.057 67.216 60.427
7l 45 4 A5 B B[4 13.60 0.347 300 32.567 28.856 21.778
. B 65.53 0.000 300 28.065 23.564 19.422
Pl fp IR XU [ 1A 3.98 0.76 300 41.906 19.582 15.079
ok B 94.73 0.000 300 34.302 23.152 18.624
’ ﬂ“:% s XA M 56.01 0.000 300 28.187 20.490 16.983
- =@M 13.06 0.477 300 48.940 40.157 35.560
7k ek 2 HE AL B[ 44.73 0.000 300 25.600 18.577 15.178
R U [ A 451 0.707 300 31.741 20.301 15.585
, o — T 50.12 0.000 300 33.880 23.095 18.434
4 VN i
RARAG EARE -12.85 0.980 300 31.805 22.563 18.170
A 240.06 0.000 300 23.578 18.724 14.814
RE TR AR AR LT ] 193.47 0.000 300 21.997 16.571 13.254
=H [ 48.89 0.490 300 98.138 86.843 75.705
M TERRE W5 a8 R S0R A7 MM EE A KAR
B TRl 22 Bz A0 B AR, (EF R 3%, B AR X )y WL P X ) B ey
Rl 40 4% 0, 2 B BR 55 0 61 55 BE Y A FH 2508 i 11 A Inerx/(Inist<~1.151) 0.087" | (0.014,0.160)
o wr s N . PSR R | InerxI(=1.151<Inist<—0.876) |0.105™*| (0.032,0.177)
R RBOFARA G258 e BRIt 2ot Al a : lner><1(—0.87g;lnisz) 0.118"*| (0.046,0.191)
25 5L 55 SO0 [l )3 g A AR R — g, BART R - InerxI(Inrzi<—1.05) 0.1447| (0.071,0.218)
@%Fﬂkéﬁ@%fﬁ%(ﬁ;&ﬁ)%& F-1.151 Hd’, Inerx/(-1.05<Inrzi) 0.141™" E0.067,0.214;
Inerx/(Inrdi<—0.151) 0.166"*| (0.093,0.239
PR 355 WL A 0 T B HE RO B A2 HEAE FH O 0.087, oy g 840825 | Inersd(<0.151<Inrdi<0.01) | 0137 | (0.064,0.210)
Bt 25 77 0 45 ¥ = B AL B B85 — ) Al A T X JH] Inerx1(0.01<Inrdi) 0.1227"| (0.049,0.195)
) InerxI(Inrwi<0.01) 0.160"*| (0.086,0.234)
_ _ i S ﬁ: N Nl _/[ - JH. o Lo N s 1%
[=1.151,-0.876 3 i , HALHEAF A i — 20 2 FAFRERLRRE Inerx1(0.01<Inrwi) 0.148"| (0.074,0.222)
F} 8 0105, 475\ 45/ B AL IS A — IS . InerxI( gte<5) 0.123"*] (0.048,0.200)
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Study on Multiple Paths and Threshold Model of Environmental Regulation on
Carbon Efficiency

Jiang Sanliang, Lu Caibao
(Economics School, Anhui University, Hefei 230039, China)

Abstract: The relationship and mechanism of environmental regulations on carbon emission efficiency from the two dimensions of
structural upgrading and efficiency improvement were bescribed. How environmental regulations improve urban carbon emission
efficiency was studied. Based on the data of 279 cities in China from 2006 to 2019, non-parametric percentile self-extraction method,
stepwise regression method, Sobel test and interactive regulation model were used to verify the influence paths. Threshold model was
used to explore the regulatory effects of environmental regulations under different paths. The results show as follows. Firstly,
environmental regulations promote urban carbon emission efficiency, but there is regional heterogeneity. Secondly, environmental
regulations improve carbon emission efficiency by promoting industrial structure upgrading, green technology innovation and energy
efficiency upgrading, industrial structure rationalization and industrial agglomeration “mask” the incentive effect of environmental
regulations. Thirdly, environmental regulations have various threshold effects and regulatory mechanisms for improving carbon
emission efficiency. When giving play to the dual incentives of environmental regulation on carbon emission efficiency structure and
efficiency, it is necessary to pay attention to the dimensions of different paths in order to improve the accuracy and grasp the intensity.

Keywords : environmental regulation; carbon emission efficiency; regional heterogeneity ; mechanism of action; threshold model
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