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PR R o SRR B AT , BT 20 e
ﬁjm 0;’9;305 0_432;335 BRI, PebEARONS | A 5 (Pop) 1]
B TR AMBIAR 19 ,59% Rl 10% 09 B AT 555 0 A it HEBBENE. ZREFANE—EHLE
PR, R, PIAETE T DL LR B R 2 T A
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PR 4 SR A R TR I A SE R AR Sy 32 71 . T Sk A6 K- (Gre) B 1A R B0 1835, 329
Sl T SR AT R HE ST WSR2 W), R RE AR AR 2 AL RE R 181 58 R rP 9 SRk, SCRE )™ AR e HE AL, 24
ERALARREA B ) R S 0 A T I 2t B HE IS A B T AN B L

(=) R&EMRE

JEAEFEHEIT 45 2R s BT A A SR A HE ST A HEAE T EBR AR S 855 B8 A A 4R R Z 1]
AT REAFAETEAE RN AR IRD R, — A A 35t T 7 i [R] R, JA 4 oh)  — SEs d ELXE 42 ) i A7 mT RE 52 )
BRHEBT N . IR AR ) PR O R e HE B SR b T 3 W I T A e e 1 % R K P A5 3142
ABORE T 225515 1, BE RS W 5 | QT AA TR . T, A 0 B3R ) TR R B0k DR TR R B Y
HERRTE

Py s e M B R A e s A e SRR X — REUR, AS SO IO AR i A A T A e A
YERBIRT AA LR T HAS S F5 205 B0, 1% T HAS RANBEN )22 4k, A RE 58 4 S W BiEn A A4 4 S B
PRSI RE A, AU, £ S B R AN 85 2 (2023) ) (o fk B 45 T AR B AR B e it 5 F— A%
JE T AT AA SR IR #4728 T, A S 8 i B A I ) A2 AR 3800 (9 TR AS 85 (1V) o BRIy S RE T 7
T, —J7 i, A A B SRS O ST A A B S L, BRI A E T AL Sk,
RS AR T BB FE AR RS A B R AL S G0, AT AT, 5 e i 2 4 3l DB T BEE 3R A
BRI PR 2 T HASRARSCHE SR . 55— 7, MR AR Bt o Fr L8, & — Fh BE L= 552, %
TSI ] B TR HE ST RO 2277 B2 R, OF HL b — 4R 4 902 T 40 -5 24 300 30 i 00l B0k PRR B
55, BEH 2 T HAZEAMEPEEOR

THRARRMALEGIR IR 3, B (1) % BnlA4 R R BAE 1% K- F TR AA £ RS T A
AR A DGR R DT s EEALECE AW Y J B A A SR R BB S AR IE 1M 520, il i Kleibergen-
Paap rk LM %iit Ml Kleibergen-Paap tk Wald F i1 LLE 2], AR T HASRRBIAS 2 F155 T H AR 5[]
A, R TR B IO AT R . FER S (2) 55 Bl 525 B8 A A4 3R 018 R B A5 S B 4
H—MNZ AT . AR, ] T RS f g AT 11 9 45 3 1) 28 B0 (8 LG e [ A 5K B B I A i A
N S EARAL T BB A A T AR SR A0, SRR, TR AL T A9 45 R AR IR SO SR L B Al
K EUES

*3 IETEEFELER (=) e iEri

i M @) S T 2B 45 S T S A 4
v 0.47107 3o 7 R b LR R A 1 7 2R 0 R A A

. 008 e TR L R,

o143, 1. Sl A T
s Bt i Pl R T U PR TR SRS b I BT SR A e
il 20 Feil il TR AR Bl R A i LT PR A B
OB AR £ g RHEALE R W, 5 — R AR iy
Rletbergen-Paap ik LM 109597 072 [y SBM-SML #5580 B 17 B HE MO SE (Cep, )
Kleibergen-Paap rk Wald F 64.009 0 55— FUF GDP I LI A7 B i (7551
FEAS 3135 3135

FORITTHEETE ( Cep,) . NFR 4 511 (1) 151
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(2) ITLAE B, BB AA LR REHE 1% K7 T 83 R IE 3% 2 B3 T i HE B SR80 B et D iR 2 %t
AR SCHEAGE W 77 HE ST R

2. AR R

B A S T i 22 53 T RESE WA 125 SR R E . S5 P SO Rk AR (2021) P ik | AR ek
HR&D A G153 T 44t 25 Polb A B3 A 43 b ok T i B3 A A SR R % DA B b B85 9 B A e 4 3 8
AT, 3R 4 50(3) IR, Ui s 8 1Y 181 UH R B OR 0 38 1F, 5T SCR A 548 s B 19 2518 Of
Fr—3,

3. TR REA

AT R =R BB A IR T () TR, 55— MIBRFFERFEA . — M &, EEETT A
Syl SRR I ) B XA L R S AESE ] LA 5 | AR AT A A S BE s Al 145 FE 38 35 1, S BR A A
(0 LTI A 23T, AR FEA A TS R L35 4 51 (4) o PTRUR B, B A A 48 RO i HE i S i e A
FAUBRAAAE . 56 = HEBR B RHE T, 0 7 S BR B BE(E X G 1125 R 52w, 45 6 80 55 AU Q0 A A R
FIBRHEL S R0X P A% A B A TRTS 1% 48 A PR, 2 4 511 (5) B A A 52 B4 [ )3 22 8505 e vk [ 1)
A THAS AL, S0k T B SR AR M@t . 28 = et s R . 5 3] 2020 4EF1 2021 4EFa A5 T4k
T IEH B S BRAR R AR B, R 4 90 (6) IR T RIRFEARMAG TR, A0 A A ER A HIH R
BN A B A AL 2B Ay 1) DR — 3k, R Z5 R A e fid

x4 REEREEIFER

AR (1) (2) (3) (4) (5) (6)
Agg 0.5130™" 0.503 5 0.262 4™ 0.213 1 0.228 8" 0.437 1
(0.1629) (0.161 3) (0.078 0) (0.059 2) (0.066 0) (0.1350)
R -4.408 3™ -8.052 17 -3.806 2" -3.060 2" -3.787 17" -3.920 4™
(0.814 3) (1.645 3) (0.807 0) (0.823 3) (0.735 2) (0.826 6)
P A2 £l F ) il Pl il £l
ST 5 5 £kl i £k i Eediil £t
AR 18 22 A Pl il il Pl Eediil et
PEARE 3135 3135 3135 2794 3135 2565
R 0.3377 0.336 6 0.4322 0.471'1 0.475 3 0.408 1

TE B (1) FFI(2) 43 BIAEIR T BRHE R S8 B Hebm 3R Cep, A1 Cep, , 31 (3) Rt A A SE B M EEFR %, 51 (4) —51 (6) 2331 3 B
BREEA HERR B TI0 At s IR

TP

(—) e

A SCHESE T QAT A58 28 e R R T 28 L TR B0 36— A, Q7 A A S
S 10 T A ARSI 7 T VG SO 3T B 3, 0057 A A 4 8 T A 4 T 55
354 90 G B0 58 6 B R QAT PRI B 6 B THRHERL . ¢ 5 A T P ROBL R 0 0
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INCIESE S S5 D))

25 501(1) @R, B AA LR S REE 1% 0K F 538 0 IE , R A %R ACE s, i
AIREEETE G IR . SR RS SE g R T AR A AP S A S A T IR AR A G RCR AR T AT
1 ] RESETE A ) BE AT LR CBURT IR 55880 RE KA B30 A 7 BRI Y 2 B ROF SR sHET T ), SRR AR A il AR
Per= i 5 LR 4 | 1) S R IR AR VRIS RE LA B3 N2 B 28 25, M X HE B SR8 A BB i, b — 25 AR
YT RS e S AR BOK AR 43 SR b AR AL IR e B Y AR AL R A A R R R HE S
RVEFRCR 225, 91(2) F1(3) o, 78 AT RFEE 58 4 ) B0 03 26, BB A A SR 309 11 H R 3 R
1E, T AE AT R85 4 I BAR A T 20 WA 58285 G 0K 6 G0 A A AR T T P R  5 4 0 J oe 301T 14 e i
B, LR FIRR IR A BT GIESE T B R AT RS )R AR A A IR AR TR HE S A FE AL 2
— BMAETE TR 2,

2. GREH ARG

25 90 (4) T A A L R e B AR T A A TS5 5 T LUR B B0 A A SR R B
1% (W 7KF-F 58350 1F , BEBH Q1T A A 4 3R AR % UK sl ¢ (0 G058 16 2h I J& |, I8 1E T 307 2 6 B BT /K P i 42 7
5wl S R QU R SR R SR EE R RS — Iy, AR 0 A& 5 0 RE % i P i
REVR A, DAL RE R 2R 4540 , 7 R A2 (0 7= SEBORRR 3 59 — T 1T, S (0 5 ARl oo itk b A 7 35 45
PRALOR B ™ i, # vE B E BRI 2T 5, AR SRR A R L A TR, P, A SR T A
BARAH AR REA ] 53Ry b AR =2 DB BRI 9 i AR 425 5B A A AR SR i HE I SR ) A
MRS H1(5) F1(6) o , LR EH AR QIR 32 w5 3l i 21, BT A A 52 5 04 11 U5 R BT 5% oK
SR R IE TR S (A F AR BT BAR B30T 4 IF A 353X R BB A A4 R RRHE I SR8 4
THE R R BAAE T EEAR QUK TR m R, ERR R0 UESE T 9K shag (F AR 1R G1H A
A SRR HE ST 5 — EZALH], B UE TR 3,

x5 MHKREEEAER

- DES s SREFARGH
(1) (2) (3) (4) (5) (6)
Agg 0.055 2™ 0.383 1™ 0.077 0 3.3022™ 0.4150™ -0.001 1
(0.012 1) (0.172 4) (0.2815) (0.433 3) (0.169 2) (0.3532)
g el 0.088 8 -6.037 4™ -3.0920" -13.527 7° -6.769 0 -1.9210
(0.1722) (1.729 4) (1.473 8) (3.236 6) (1.790 0) (1.216 4)
AL i i ) Bl £l P2 1
BT R S R il Pl 12 ] 12 1l 2 1l £t
{7 B il il 125 ] 25 1] P il P 1
AL 3135 1045 1045 3135 1045 1045
R 0.3756 0. 500 5 0.387 7 0. 608 7 0.469 1 0.363 9

5 (1) —H51(3) F(4)—4(6) BB BAZ B4 R Com 1 Gei , 51 (2) H(3) 203 K AR AT L35 4 JIREAR %1 (5) %1 (6)
S50 ARG AR AR,
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(Z) BERMESH

B SCRIAHT AA R SR L EETH T BHE SR, IR 2R3 A A5 2R AN [v) 28 3 T 1) e HE il 4 58 1)
MRS AFAEZE Sy AR mm it 420 B A A 7 2, BB X0 A RSS9 i ke 551 g 0 T 6 1) 22 J A -4
FAXHHT AA GRS M RsHE R S A T S T T

1. DX 5 i

AN DX 28 55 R R A0 R AR /K Y- 55 07 T A7 A WD k22 5, BT A 4R RO Bl HE Tl 52 04 14 52 i 7]
REAAAE X 2E . AR SCHR BREI R G R R0 A e REREAS 0] 43 S AR T ATV AR X =20 . 1% 6 W] LA
Al A0 A HE R RRHRBCSTRL I 1] 5200 52 90 AR5 P 5 1Y 25 18] 3 A A% Sy RS L XA A A
A BN BHE R S A A B I8 199 T ) 5 00 T w50 S 50 DX 00 3 A A 0 SR G ik HE il 252 20017 5 Wi I A B &
X AT B T AR B DX DA PR3 B 8, SRR 7l 2 A0 Jm T b, (AR 28 U R TR KT Sk BB K ST R T 2258
G JJAERE T GRSk SR HAE Sy b DX AR e 7 TRk JReBRARE T R DR S | B A A A TR A SR 1 PR TE AR 7 43 B
W, REWRIEN B AAGEGE T b P ey NI BEA K- (S BT K 745 (H v 7 3 X 28 5% Kk e
W AT 36 I T AR, 2 AR N 19 YR AL, 3R PR B 2R 3 3 T A0 ) P I T e BRAS O e M . [FIA
FR PG A DX A AR T A s i R B B, 57l & SR v T RE R AL AT, =z AR 3l il p e s A Ak T
T RRRES A0 A A8 RS RRHE ST TR e LA S B

2. T RS S B

L AT 205 A M VAR A R T, 2 B AH X I 04 /NIl T e RS 28 35 | % 1 Ak R A5
T AR A LEANE BRI, A IR T RS & 5 S B A A B2 R X e HE B Bt AL M 5 ) A SO () 55
ot 5 T 9 A Sl T BRS04 F vE SE ) (1R 2 (2014)51 ), L 2014 AESRIX #4819 Rl A3 v KRR A 30k
TR R R TT (100 J5 LA E) (HEEET (50 T3 ~100 J7) AN (50 T3 AR ) =4 Bt AT mlE, k&6
AT, AT A3 X 3 T A B HE S 25 R R Wil ) [ 1 2R 500 3 A I T X /NS T %) e s 88 T 1Y)
1) R B 33X A B A A SRR X i HE B a8 ) A1 1 4 FH 28 0 B S0 P 3 ol RASLRRAIE % 1 vl i
(O RS2, — 7 ThD AR T /NSO, K 3k i LA O A Py € B °F- 7 DA BB 22 sl L 45 | RE RS A KR 3
BB AA A TAE BB | 358 5 AT RS2 58 4 77 LA SO RS 6 AR A 5 4 ), 08 1 6 Bk HE ik 23384 1)
PEFABTEW b 55—y, A2 PP B R A S b HE L S8, B KA T AT LA ok ez v ] = i W5 |l
Th55 3 1 S H R A PR, B T REDSHE s /NS O 2 A R AR AL Ok KSR G55 s 1, (AR E
NA B TAME LA SE R FE T HE R 88

®6 XEBEWHMESRRESTEAER

- X 45K T RS
A s FEH Rkl i N T
Agg 0.576 2 0.058 4 0.094 5 0.586 7" 0.250 1™ 0. 089 6
(0.213 0) (0.098 3) (0.189 8) (0.223 4) (0.107 1) (0.232 4)
R -6.397 37 -1.7127 -4.018 0™ -4.140 1™ -3.5711° -2.676 6
(1.715 5) (1.140 9) (1.708 4) (1.226 5) (1.299 7) (2.1180)
P2 i 25 il il P2 il Etil! il
YR i A et il il il il il
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F<6(4%)
- X 45 et A
AR s VU RIgi L) N i
A5 T 5 RO il il £t £yl ] ]
HEAE 1 100 1 100 935 1595 990 550
R 0.4859 0.414 8 0.490 9 0.456 5 0. 480 7 0.418 2

3.3 WS 5

55 B 1SR ) BEAS PR A i B A SR 55 AT B, (RIS, 3007 BURFAE A S84 i s g T 224
RSP P AL ORI | SR S B RE A A . AFIBISR TR 51 J I, BB A A 5 Xk
ARSI R SR 2E 5 o AR SO DR H 26 A ) Cop B s A A 51 0 R4 ) L 4% 2019 4FAE
Z: BN TR] (AR 0] LAGkE S8 s SE AR 6 AN A TRl B R2 M), K e LA W5 | 3T 100 595 8 %E 4 560 1 51 ) ik
7, R WA 55 W5 138, e A b KOO SR T AT FEOR 015, e 7 o, B5R A A 5 SR ke
HER ST S A AR W] S A3l T 0 5 | 0 S AR A, B IR 51 0 3l ety 15 A A 4 SR X HE il S 3807 A I 1]
SN 555 73T QU A A B R B HE I ST R 7 A W R 4R THE . mTRE I SR R A T, 9 I 5 1 7 ik
T HAT B A O E L, BT B OG5 1 A O, 2 00 7 Bt | BT rh O RTE iz 25 3t 25 8 F -
B, B R BRI AR, iz 5t FERbMEIR BRSO W2, A5 R 2 0 A A T K B e A ol TR i
AP AA RIS BGEE BA R AN, 5 Z AR, 55051 S 72 N A2 i B 22 2%
IR P s ] 25 5 T X LAl I QBT A AR oK, S BRI A A T A AS ) S e AN g i 2L, D i 15 A A"
SERARTL 555 | T i HE SRR A

4. KM R K-S i

— B WA T R A AR T J BB BEAR AR S T, T WX 28 7 0y 3 ki 3 B35 D i
7 R LA, DRI A2 G360 BB A A 5 SR AN (] LR I A R /K S-S H BR B R S8 R 52, AR SCHs
BT ELIR O R T e b (S B R AR ) 73 DAy v ELIBR I 42 JR K-S, G ) il DA AR EL IR I i R 7Kk
HIZ 7 RIA, vog ELIBR I A JE KPS B A A SR A4 1T U 2R 80 35 I AR IR I 25 JE K - kel BB A A S 2R
A BB 3, X — SRR QU AA B IRAR T 1 ELIR I A R (B HE I SR8, (IR LR 1 J
YR BURRHER S WL R0, AT RERYIRRER | IR N e 20K B — s JK P A e R i o A T A
BRI F B T AT B 22 B BT A A SE (R iz AR REAE B 7 i ia B, HESh ek BRI T H A,
BEMTA B FARTHHEST . AR, FLIE R0 e K P v RO T, I 28 SR Bt Ak T 5 4 fI 38, BERIS PR i
TTRALGEHIR I BAT 7R EBE &2 | Rt SR FH 0 265 DI ) P A P B Rl D BEARE , I BRA [R) 81078 A AR 4 4
PR LE PR BT THHE ST AR LI 0 A JR AT, BRI A A8 19 A 7 et T S MR B34 BT 18
%, RS BE SN A W 2651 5 A 2 Al s J2 A7 BURE , DR T X B HET S8 AT 22 520

RT WHHERFMESTEIEER

e s LI R SR A
s _
5k 55 ] fik
Agg 0.5250™ 0.103 1 0.427 5™ 0.026 0
(0.1815) (0.108 7) (0.163 0) (0.121 3)
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R7(£)
s i HIR K JR K
Clid 55 [ i
R -6.688 5™ -2.147 8™ -5.207 1™ -2.323 1"
(1.499 9) (0.904 7) (1.1125) (1.1207)
AL £l il il il
IR T R A ] gt ] il
A3 T 5 RO il £t il £l
AR 1100 2 035 1573 1562
R 0. 466 1 0.4322 0.540 0 0.314 8

(=) = EAL

1. 25 ] AH GRS 36

h T LA AR S iHE AL A O R B R s A T AR T 2 PR AR SR B 4 R 5 22 4
HU(Moran” s T) XFFFEXT T4 RIAHSEMEAG 0 . AT 8 S ,2011—2021 4RA1HT A A £ R SiHER STt
PHAR 5 1) 725 ] AR DGR B0 54 22 H8 0 o 1F , FLrh B A A B2 3R BT X6 g 1Y) 5 22 F B 358 a0 T 19% 1Y o 3
IR HE SR 2 A8 B i i T ORI KSE (1 2 3 MR 56 X B R QT A A 5 R A HE I B R A AR
A 5 14 23 (] SE R ARRAE , BDBIET A A 42 K RNl HE R ST v (SRAIK) A4 3T 0 ) o s ( BRAEC) 8 A 3uk i A 1
HPERRIT . IS TAE S B, 2011—2017 ERY 5 248502 I ETHSH 2018 fE 2 e fa T Pte . PRI 7EWF9E
BT A FE R HE ST s B AR Z 2 [ K 2

£8 CMAAEREHRHAMGHNEREZIEH

Hh AL B i P S 5 B HEE
SEf
Agg Cep Agg Cep Agg Cep
2011 0.343 0™ 0.0750* 0.240 0™ 0.058 0 0.235 0™ 0.059 0™
(8.664 0) (1.997 0) (9.574 0) (2.4810) (9.149 0) (2.4650)
2012 0.357 0™ 0.119 0™ 0.260 0™ 0.070 0™ 0.257 0™ 0.073 0™
(9.026 0) (3.096 0) (10.3820) (2.9250) (9.990 0) (2.9450)
2013 0.386 0™ 0.118 0™ 0.279 0™ 0. 066 0™ 0.277 0*** 0.068 0***
(9.7270) (3.046 0) (11.097 0) (2.722 0) (10.731 0) (2.743 0)
2014 0.407 0™ 0.147 0™ 0.294 0™ 0.077 0™ 0.292 0*** 0.079 0***
(10.2320) (3.759 0) (11.636 0) (3.1820) (11.287 0) (3.159 0)
2015 0.420 0™ 0.166 0™ 0.306 0™ 0.088 0™ 0.305 0" 0.089 0***
(10.544 0) (4.2200) (12.130 0) (3.5950) (11.794 0) (3.5540)
2016 0.429 0™ 0.175 0™ 0.314 0™ 0.092 0™ 0.314 0™ 0.092 0™
(10.760 0) (4.4570) (12. 444 0) (3.764 0) (12.122 0) (3.668 0)
2017 0.437 0™ 0.199 0™ 0.321 0™ 0.105 0™ 0.321 0*** 0.105 0***
(10.985 0) (5.0850) (12.730 0) (4.2940) (12.4150) (4.1630)
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R8(&)
HuFRAT £ Hi R g (CH=NiEr
RO
Agg Cep Agg Cep Agg Cep

2018 0.461 0 0.191 0" 0.343 0" 0.107 0 0.343 0™ 0.106 0™

(11.593 0) (4.900 0) (13.594 0) (4.3800) (13.2520) (4.2220)
2019 0.467 0 0.180 0 0.342 0" 0.100 0 0.340 0™ 0.097 0™

(11.748 0) (4.6220) (13.5820) (4.0860) (13.1810) (3.8910)
2020 0.478 0™ 0.196 0 0.350 0 0.105 0 0.348 0™ 0.103 0™

(12.027 0) (5.0120) (13.909 0) (4.2810) (13.499 0) (4.102 0)
2021 0.474 0™ 0.198 0™ 0.345 0™ 0.109 0™ 0.343 0™ 0.106 0™

(11.928 0) (5.0750) (13.696 0) (4.4510) (13.289 0) (4.2230)

ARSI 2 fH,

2. 23 [t Il 4

et s | @ B (IM) BUSR L (LR) JIRJR 78 (Wald ) A K S22 ( Hausman ) K356, 45 & K 56 45
P gL At 4 L[ 2 4 ()AL TEAR AR SR A T SCUE A0 AT . FE IR b R A% O A A A B i — 30 4 AR R 2% fit mT
REAFAE OB RS RO, 3 9 IR T s AT HEBRL A [ 9 25 58 . A OB AR TR AT, Agg 14 81T 22 8K
0N IE 9125 R B RE A 5 R HE ST 5 W 7 23 (R 4R B - A R HEFE T . 5 o [T U9 45 SR AH
Fb , 2003 T ) A 25 1) B Bl PR ARG B8 A A S5 SR A b X B HE S sk i Bk, BEr A A 4R R 2SRl &2 H.
T WxAgg W 1R1E ZR 550k £, 76 b 3EUE 2 6 I A 2 B o PR R 0 19 1) S 3B MR A 30, X R BB A
A TAA 2 i FH R 1 XRG4 1 DAARR AR i S AN . 2% B8 s (1A% 73 At B 32 SOt s+
P, S TR A 1000 0T A A 2 SR X i HE T K 0405 W R B A B O 8 93 Ty 44 25 R1 A8 43 Ry LA 3000,
A tEASONE , PTLAUR I, A b 3 BRI BB S 0 25 AR MR O T, BB A A B2 2R G e HE T 3% 1) T2 A
N7 5 25 T RSN 8 R B Sk 1B AE RIS TR 1B A A2 SR R A 4 AR b X Rk HE i B4, (H i 28
[ 2850 g Xof S 0, IX s HE B i A 4 = AR S A . nT R Y B R AE T, QT A A8 T SR R, A i X A
My AR B B o S TR (e A5 A b DX BRI A A R 340 b DX Bt HE S 88 2 ) A7 A 2 TR TG, A 400
JEL 0 b DX B HE R Sk i B Tt o RIS, TR B (1) R (4) i WxAgg BRI REON 1 2 W 7E i 3442 ¢
F A AA G RXTBHE I SRR W3 (25 IR0, X AT REAE T, e 30 & P ARAR I T R Z 08 T
[Fi] A48 B R — 3R TR, 71737 0 AR G 2 ARG A B ) 07 0 15 A AR 26 1 4 [ 5 7, BB A A 45 B 37 ) g
g PRI A AR Y 28 (RS AVE RN, 52 4 300 5 G VR RN AR TG B G0 T, 1 349 25 [ 200 A ik 35
2 B IR TR 4,

NS TA) AR SRR R ST, TC A U A T 78 k2 5 U S 30, AR A 300 1) 3l i ke HE ik 20 14 25 ) F A DG &R
B p 76 =FIRCE NN IE ARAG 25 B M AR R 22 e . ELAARH,, 23 (8] A R G R BO0E PSR 0  T HL
A A e 1 Sk 2 TSR P b L 2 R O R 15 2 2 R o 22 o 3 T 2 [ ) 225 () G R I, 28 [i) R O RO 38
o ARG 3K 2 I RRHE A STR R B 9 1 1] 25 (8] 36k B 0N (A7 A SR B X 22 |) 77 A DL B A Y mT g
JE R, AR A R 2 A, B LA B AN A SB35 ) 32 B R2 ), G I B A A T R A

@ f#H 2010—2020 4FAHTAA G RAKF B URA BO ARSI, SUEM T AR A AR AL
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L5 FHAR T =2 5] SR 1 L )y et (5 fRBIR 2 JR 2 B AR A MM 1) A 5, 5 20 WA i 22 6, k2 8 AR &R Sl T i BERASE
AL B A e HE I STAE e o 5 Z AR, SR T3l AR REARIBGHR 73 PR B B2 56, (EANHH 408 X Ik
TEAEA BARAY G DAL, il fr) BE DR A5 A4 R0 Ml S5 Rt AN AR [R) , i B 22 56 17 P T 5 B A 7= 7 e 39 P 98
A KA 2 38 2 (BB B A B A AR X o v, MO BORF T ER) S AL X B R B AR A
B, foe 3 W [ £ R AN 3%

®9 TEMERBOTFLER

23 ] -2t (] 05 KU i A i J 31
Ak
(1) (2) (3) (4) (5) (6)
p 0.093 8™ 0.0213 0.014 9 0.098 5™ 0.0212 0.015 4
(0.0250) (0.038 8) (0.0379) (0.0250) (0.0387) (0.0379)
Agg 0.438 6™ 0.441 1™ 0.441 6™ 0.449 6™ 0.453 5™ 0.455 2™
(0.025 8) (0.0257) (0.0257) (0.026 1) (0.026 0) (0.0259)
WxAgg -0.052 8 -0.278 1™ -0.271 2" -0.073 1 -0.282 0™ -0.273 2"
(0.051 5) (0.080 5) (0.076 7) (0.0520) (0.081 5) (0.078 0)
EHAT 0.439 2 0.441 5™ 0.442 27 0.449 9*** 0.453 8™ 0.455 8"
(0.026 5) (0.026 3) (0.026 3) (0.026 8) (0.026 6) (0.026 6)
Tt AT -0.014 6 -0.277 2** -0.271 2** -0.033 3 -0.280 9 *** -0.272 9%
(0.051 4) (0.077 5) (0.073 5) (0.0522) (0.078 3) (0.074 5)
Y YT 0.424 6** 0.164 3% 0.171 0% 0.416 6*** 0.173 0™ 0.1829™
(0.059 8) (0.082 3) (0.078 2) (0.060 6) (0.0829) (0.079 2)
Pt A i il il i i i
T [ RE RO i i i i il i
A7 [ RE RN Pl il il P i il
Log-Likelihood 3429.305 6 3451.8315 3451.787 2 3433.273 6 3 456.244 0 3 456.834 9
FEA 3135 3135 3135 3135 3135 3135
R? 0.417 3 0.394 2 0.395 7 0.416 7 0.3927 0.394 0

TE: 50 (1) 05 (4) i BRABHEAR R, 31 (2) F3 (5) Sy HbBRBE B S, 510 (3) 051 (6) o f L BE B AR G

N ESRSBOR R

ARICEET 2011—2021 4 [ 285 DIl T VB EEA  RGEHEE T BT A A R RO RHEL S8 520 L
HALH], ot — e —F Z M S BRI S 2 M0, BFFE 4 R AR, A A A8 RS2 T} TRk HERL 5t
RO Bl T — RSN @ VER S . Ll o0 2 W1, B3R A A 4 SR 4 T HlE ik B A% mT LA ok 384 56 v 5 22 58
S ST RIRE SR EER BRI LS SEE , S BRI &S Rk, H B b va R X /N 555 | T 3kl
VAR ELIR I e FRe /KPR AR 3, G5BT A A SR SR 4R T 1 AR DX PR Sl 8 K 5 | g v B IR R
JEAFEE R T O BRHEI SR, 25 (AL BB i | BT A A4 SR 3 30 3t DX e HEJl 5 38 A ) J ) 25 ]
B 1) i HH AR
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FT ERE5E 3 LN BORE R

F— FE R AA SIHA G BEEST T, 2/ SR il s T, SL QR E BE ST STk AL A
A RE M 22 A S A AP ERAIL , $ B8 TCRH A R S THE I, FE O BT B RS, IR
SRR A R AR R R A BRI SRR, IR AR R A 597 0B, D S8 XU FAR B
NA TR, SEATHEANTFRC AA BOR , g™ W e s FQHT b O A5 QR 28U, S SR [ N AR A 5 AR 4 B
ANAVZOBTARR I AA PR, 51 525 3 TAE, R A A S iR Susn RAEHE ShHLH
I, DA 2 BT A A 23 [ 4 Jay T rh P o XA B8 A A 5 1R B RIS 5507 T 1 780 F EAUR R G54
PEIR— LA TR T B B BB A A S /NI R R o X6 T 55 W5 | 7 3 ARG EL 36 0 e JE ke
JO7 B A S SR A A ISR (R AR Bt , A R AR BIE A2

S A A BRI SU O B AT 352 5 UM M Sk B BRI AN, — 7 T, M7 BUR I 58 35 A A
AR FWORIEIE , KR QET A1 & B AP 220 BRI A5 55 4 ) 5 T B AR, HE S N H B IR BRI |
BT ARRRIC AR SFYRSE 1T A R, FE 00 A X EE BRI 3, 4 i i 2 TR BRE T, Y R Al 1Y BEDHE Y
R A, LA IR 2 A i AR a7 Ok QS W) 5w , 2 i S TH HE I S B (I s 25048, 55— i, B
JFHRI] B S8 22 5 i A ) e R AT 18 A7 4 € B¢ AR B L TR <, A O D0 R IBUSREE >4 1) 8 A A, AR
B I G SRR BRI R A= 2 S QR A (0 % W] 2 sl v, 2 T TR i S5 R RHIT IE BT 4 Ml s 5
VB, 207 1 2 M 2 TR B S AR AR BHIF 52 77, 3 S iR S5 AL S A SR ML, 02 1k 2 6 B B 7™ i (9 11 7
o, AT S BRI 3% T 6 e

B =, ISR 6] P RISl Bl DX e SR BE— AT A AL S BE 22 T BRI R R AR
() 038 A7 A AR R AT B RRERT: | 00 8 i /K P A s ML JE A% SR P B 78 5 1 A D 5 A DX sl
(] e AR A R 4 i (0 S0 AR PR BT SF U A A , LAY 3 8 10 3 X BR HE U i B T, B R T 7 2
XA UL AR 25T — 5 19T, 2 BT A 5l DXCHR 5 DA s v, D/ X ) G e 4 i 8 A A
GRURIR DY, RIS, DK P ol i e 25 5 DX 2 T 0B 503 PR HR I, e [R] 44 2 i DX 305 50 B o ML, AR AR
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Can Innovative Talent Agglomeration Improve Urban Carbon Emission Performance?
—Empirical Evidence from Prefecture-level Cities in China
BAO Pengcheng, YIN Chaojing, YANG Kun
(Southwest University, Chongqing 400715)

Abstract: Improving carbon emission performance is an intrinsic requirement for achieving China’ s “ dual
carbon” goals. Rational innovative talent agglomeration can overcome the spatio-temporal barriers of knowledge
exchange , improve human capital structure and production efficiency, and accelerate the transformation of scientific
and technological innovation achievements to reduce carbon emissions. Therefore, it is imperative to explore
whether innovative talent agglomeration can improve carbon emission performance to accelerate the low-carbon
transformation of the economy. Based on the panel data from 285 cities in China from 2011 to 2021, this paper
utilizes the SML index of the mixed distance function to measure carbon emission performance, empirically tests the
impact of innovative talent agglomeration on carbon emission performance and its mechanism, and discusses the
heterogeneity and spatial effect.

This paper finds that innovative talent agglomeration can improve urban carbon emission performance. This
conclusion remains valid after accounting for the endogeneity issue. Mechanism test shows that innovative talent
agglomeration can improve urban carbon performance by enhancing sustainable competitiveness and driving green
technology innovation. Heterogeneity analysis shows that innovative talent agglomeration has a greater impact on
carbon emission performance in the eastern region, large and medium-sized cities, strongly attractive cities, and
cities with a high level of Internet development. The spatial effect analysis shows that innovative talent
agglomeration inhibits the improvement of carbon emission performance in spatially linked areas.

The potential contributions are threefold. First, based on the perspective of low-carbon transformation and
development, this paper examines the important impact of innovative talent agglomeration on carbon emission
performance, reveals the stimulating effect of gathering talents worldwide on the economy and society in the Chinese
context, and expands and deepens the existing studies on the influencing factors of carbon emission performance.
Furthermore, this paper provides a reliable and new instrumental variable to solve the endogeneity issue of
innovative talent agglomeration, namely, the number of academies from the Tang Dynasty to the Qing Dynasty.
Second, from the perspectives of sustainable competitiveness and green technology innovation, this paper expounds
and examines the mechanism of the impact of innovative talent agglomeration on carbon emission performance,
providing a new theoretical research direction for improving urban carbon emission performance. Third, based on
the differentiated characteristics of geographical location, city scale, urban attractiveness, and the level of Internet
development, it comprehensively reflects the environmental effect of innovative talent agglomeration. At the same
time, the spatial Durbin model is used to investigate the spatial effect of innovative talent agglomeration on carbon
emission performance, and the impact of innovative talent agglomeration is depicted in multiple dimensions, which
have specific guiding significance for promoting relevant talent policies.

Keywords: innovative talent agglomeration; carbon emission performance ; sustainable competitiveness; green

technology innovation; spatial spillover effect
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