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Abstract

Transportation infrastructure is a public service system to ensure the
normal operation of social production and residents' life. It not only plays
an important role in the interconnection of human and material resources
in the process of providing basic services, but also forms a benign
interaction with the transformation and upgrading of regional industrial
structure. Since the reform and opening up, China's transportation
infrastructure construction has developed rapidly and achieved
remarkable results. However, there are significant differences in coverage
rates among different regions, especially between the eastern and central
and western regions. Therefore, the impact of transportation infrastructure
on the transformation and upgrading of regional industrial structure has
been a hot issue of continuous concern from all walks of life.

Based on the above background and through the study of relevant
literature, this paper summarizes the effect and spatial characteristics of
transportation infrastructure on the transformation and upgrading of
industrial structure. The empirical part uses provincial panel data from
2000 to 2019 to explore the impact of transportation infrastructure on
industrial structure transformation and upgrading, and draws the
following conclusions:

First, the construction of transportation infrastructure accelerates the

spatial transfer and flow of various products and production factors,
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intensifies industrial agglomeration and specialized division of labor, and
plays an obvious role in promoting the transformation and upgrading of
industrial structure. However, the construction of transportation
infrastructure in neighboring areas does not significantly promote the
transformation and upgrading of industrial structure in this region. At the
same time, the promoting effect of transportation infrastructure on the
rationalization of industrial structure is greater than its promoting effect
on the upgrading of industrial structure.

Secondly, there are significant differences in the impact of
transportation infrastructure on industrial structure transformation and
upgrading in different regions of China, with regional heterogeneity. In
general, the impact of transportation infrastructure construction on the
rationalization and upgrading of industrial structure in eastern China is
more significant than that in central and western China, and its promoting
effect is also significantly higher than that in central and western China.

Thirdly, the paper classifies the traffic accessibility and finds that the
transport infrastructure has the greatest influence on the overall effect of
industrial structure rationalization and upgrading in the regions with
higher traffic accessibility. In the region with moderate transportation
accessibility, the impact of transportation infrastructure on the overall
effect of industrial structure rationalization is not significant, but the

impact on the overall effect of industrial structure upgrading is
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significantly negative. The overall effect of transportation infrastructure
on the rationalization of industrial structure is significantly negative and
the overall effect on the upgrading of industrial structure is significantly
positive in the areas with low transportation accessibility.

Finally, in view of the problems existing in China's transportation
infrastructure construction at the present stage, this paper puts forward
countermeasures and suggestions to promote the transformation and

upgrading of industrial structure.

Keywords: Transportation infrastructure; Industrial structure; Spatial

correlation; Regional heterogeneity
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G=>" Iixi=Lx1+I2x2+13x3 (3.2 )

Horp, 1 8RR =00, 11 RoREE 1 b= E St . — ks
DUR, G ERERIR T EE A T KT8

(3) RS

AR IR TEHOAN 77 b 5 K] J2 IR R K53 T DAY 77 b 25 0] AN 7 b 5 4 v 20
W EE R bR —. Bl 3. 10 B gh 50l 2 4 I 28 /R P8 HOR 42 [ 77 b 25 4 12
AR — A R AR B 1

AT SCIR IR TN, FFE =l A o A = S EEEROR, (H =
X L AR N o5 LEEDARS AN A, BT T P R o AR R e B & BRI AR B, A
FIF P g5t & B L. FI 3. 10 |l %0, 2000-2003 F4 /R85 RF4: LT, 7ok
R FEEAS TR 14D 10 L B N ] I AR A7 PR AE 77 b e T 2 v VA R FH AN £
IR o P EEE 5ol A R & B2 [RIASILES, 72— B b oG Rk
Al R, FHAS SRS A E, MR b5 S B AL . B 2004 455, 7
b ZE R ASG BRI 2R A5 B0 TRV B, B 7 P 55 3 g AR SR AR
FPEEERINR R, 1m T IXEA &R E R, RRIREURT TR, sk
TRFELE 0. 12 oAy, PRNVEEM & BALTE B RF S 0

PNV S A S T AR R e e R R R A, A 3. 10 F
b Z5 44 2 R B HURT S, I AR SRRl 45 F T R E ORI e R R OK
KT, WIREE. B 2004 G582, FPOVEMA S S BIOGE R, &3
WHRLARFE G Fa P R A . SRR S AL Rl S & A3
GEEL, CHEAHTERR, TR, AR Bk, FRIE R s KR
B 55—l 7 GDP (1 Bl B e KA N DA = = oMb X sk Se A 2= , B 95 3h
RPN T TP AN DLBEA . BORE R P AR AR R SRE) 7 .
Rl 57 Sh R AR BAR BT, Sl T RE P E I EA . SRR L
E AR ERAL, Rt IR A AL AR A R AR
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% 0.15 V‘ﬁf{;’;}fy—- *&.*’%l»?‘::v;ff;f":u —‘iﬂ\
;G\ 2.25 %]
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2.2
0.05 2.15
0 2.1

S S T R T A N S S R I A
LTI D DN
P AP A0 P 4R AP P a0 A gD A AY AP AP g

—0— TR/RIGEN == o\ IR IRIES
A 3.10 2000—2019 =N G S HAIL K= E R R AT St s
B R . VE &R

4 328 B Al e s 2ol S aE BY A B SEUE S 4

AR A S0 A T At X b 5 A P R T R ) S e T SR A3 T o T SRR
SIE 978 2 1R A7 3 OR8] HH R 1R A0 A (0 45 L s LU AT 28 (Rl AH G PEAR 56, IR L
BB 3 ot 2 ] TR ASUASE 28 18 5 T e R A 6 SRS RS 0, e EDCAN A R [ X0 [ 2 808
) 23 )R AR R AR Sy AR B (1 SIAIE [ AR s B, o [ 45 R SRR LB
JSEFTE)F RO 53 33 Je 43 A7 5 [ EAT 1 P9 AR I 23 A A AR AR M A B0 SR B TR 45 12 11
P S AT RETE
4.1 BIEXRIR, TERESHKIRE
411 WIERIFESEELE

ASCHE S BB R AR B AR A e N4 | AR B ) s e U R T AU S i
Y, YRR AR T 4 ) B BRI 7 M 58 A TR A B S R R E i (o
E %) K15 RS E— @ B it i g 2 da kIR T AF (R E St
LY o R E TR RS T 6 (CNRDS) JF48 Arcgisl0. 8 WIS G5 H . A &
Mgt R E 2RI T (PESHERE) DLRSEMhSRITFE. Hh, Malsk
BRI 28 MEARANE AN ST

VR IR FUAE I HE R Bt X 7= 5 R B TR s AL, AR SCiE DL R AR
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BAE AN F AR

(—) WA s

PNV EE R T T2 o ARSI Pl S5 A8 B BRI b R i A P = T
[0 B = My S R BT 2, BARBVETE D, 3. 2. 2 PV g Ha i B - P E HE AR

() BT

RGBS AIEE (TA) ARy A8 B AR it ) AR AR & . ASI@ ik
(R BRI 7 VL S 20 20 B I 98 0532 TA SRR A AT IR, bl it o9 2%
ACIEEFEFE FEFR B AN TR IR 3019 30 o, BRI RE, AR ER I L
BRI B X 2 S N VT A 2 R = MR AR AT 19 31 (EEERRFERE, HBE S
BT B AR R . BRI . B AT DR L B EE B A B
PR B AR BRI 175 31

FESZUE 53 87 B 75 2 SL K RS ARL oy, B 7 e BOA SO 7 (9 A% 00 2 R — A8 T ik
Pl BE Rt A1, Al O SR A 56 235 T S D0 vRE Ay FL S B A7, AR SR N SE [a] YA A A
EH DL 5 ) AR

(D) HARGHT (RD) o BABFFL, HEBDFE ™ 4505 BT+ 2 ¥ 32 22
BN —ENEARBH . BARGEH AL Aede = 55 3 4 7= 2, Rt e flis
HOGBT P ER 1T, HESH A AT 2. TH5L 5709 R&D A R AN S HX GDP
LS .

(2) XFAMFIRUEE (OPEN) o« BUAREFER B, HIX XM IFIRORE ks, B F)
TARIE PV F BRI ARG o 0 HMF T8 R EL AN B 75725 FH SR o) FH A e B A%
BRI GDP SME A LL EARES

(3) JAEEAFIKT (URBAND o IREEAL AR R E N DR, NHRRaIN
B S =P N KRBT B ), H M NECR B, SR E AR R
ZPEL R, (e SR T  — R R IR N XA 1 AT
Z b,

(4) NFTGEAIKT (HUMAND o AT BEAKF R8s A ) 58 =
My =78, AR GIFHRIEIRS) 77, (RAEFRIE 3= T 55 3 /) % 4R
RIMEA AR BERIER,, Szl g i 1 R 2. BRI 75 3
T i S A E R A N BN T B .
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(5) WABSCHIZKT (GOV) o BUR I B H KT BT BLEDULAA I H 3t 77 B
XA X 28 55 5 3 (1 2 SRR L o A SCAE P BUR I B A A7 GDP B AR NI B S
H KT (T R 57

(6) P RIEKT (PGDP) o LHF R KT R AR T AR, RAF
et J n] LA 3l i BN AT B, UG 9 75 3K (R (23 1 1 B 27,
PACTH IR, B (2 BE P ML S5 H e BT 2 A SCR A 2 i 5 I AT
N B R, IR AR s 52, LL 2000 003 M], b NS A 4R
77 IR E AT P IR AL B A5 B S A A i E

®4.1 TETEBRHBMEY

AR A4 R BT AR R 3 1
7P S5 HE AL TL TRIRTEH
PS5 Al G 7l 25 2 AR B
A IE AL TA 1/2X (R0 5 2 + 58 8 A SR AR 2 4 40
BARBH (%) RD R&D 22 B H N (5 H[X GDP [ LL =
XM (%) OPEN SR FH AN BB B AL GDP S Y L
PRAEALZ KT () URBAN WA S AN DR
NITHEAIKF (%) HUMAN T A 3 e A AR AE R N SN T L B
A S HKSE (%) GOV TBURT VA S5 HH 00 o 6] P A 7= S L
G RIEKF () PGDP IRl P A 7 S E AN B
4.1. 2 HEEXEF

A SZUF R 56 B P 3448 AreGis10. 8 Al StataMP 14, Ffi%&HL 2000-2019 4F
WHE 31 M. HET. BIEXEEENRTER. £ 4.2 BEFEAIRMSR

ESE S
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R 4.2 BAYERIHER LS T

A A% Al i RKH /ME
LnTL 620 1. 5931 0.7535 4. 0807 0. 1312
LnTA 620 -0. 7746 0. 2460 -0. 1193 -1.3982
LnRD 620 —-4.5912 0.7374 -2.6025 —6. 5770
LnOPEN 620 —-4.1513 1. 0551 -1.7027 -9. 1803
LnURBAN 620 -0. 7537 0. 3220 -0. 1098 -1.6435
LnHUMAN 620 -4.3239 0. 5904 -2. 4531 -6. 1707
LnGOV 620 -1.6313 0. 5168 0.3215 -3. 0414
G 620 2. 3050 0. 1348 2. 8320 1. 9667
TA 620 0.4752 0. 1206 0. 8875 0.2471
RD 620 0.0133 0.0113 0.0741 0.0014
OPEN 620 0. 0249 0. 0238 0. 1822 0. 0001
URBAN 620 0. 4950 0.1574 0. 8960 0. 1933
HUMAN 620 0.0154 0. 0080 0. 0860 0. 0021
GOV 620 0.2303 0. 1801 1.3792 0.0478
LnPGDP 620 9. 7392 0. 6842 12. 2373 9. 9226

4.2 xR

4.2.1 FEWNEEFRE

25 1) A0 T R 0 2% X 9 5 A X S 755 A A0 T s B B, 2 4% X
Sl T Ak 6 M B B P o TR R R TR R, 3 P 2 A R R T BB
I BEAL AR 2 1 I R IR 2R« A EL A6 2R o KR A% ST PRI 9 L A RV 9 25
B, AHIERIREE T queen AT 97 [RIAL TG W AF 975 18] - S (0 92 o
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BRI A 4.1 Pror:

w=2 2y (4.1 7
_VI/nl WnZ Wnn_

WPRFERE B JR I, A SCas A ACEFERE W, (4, j=1,2,..., 31 WFEEER

WA 4.2 FroR:
- {O, XI5 X A FHAREG = 5 (4250
I, XI5 X I8 HE A0

4.2.2 B AR e S ol S r) =S 8] 1 X AR I8

Moran’ s T $E%/2 M 5L & 2 8] 2 75 A7 75 2 () AR 1A R 2 (8] A O 2 fif 2 22
fabr (Anselin, 1988) ™. JEH ML K, Moran’ s I 8% N4 /R Moran” s 1
FEHCRJ 38 Moran” s T 8%, 4R 55 22 F8 500 BTN IX 1] Y & 5 A7 AE AR R,
T ) 38 B = A 5 R I DX 1] P A 6 s () B A B o AR 43 e e ot g i
TR A AT B 7 A R R R A8 B A B 45 R IR AR RO AT A R
Moran’ s T FEEUAIIEL, DAMLRE GEACEHLAL it 7l 45 1) & B AL DL R
S5 e A 2 TRV AE 1D 25 ) ARG A 50 2 75 A7 25 8] 1 AH G, RIS A9 J S i
UEE A SE R AT Rk . HpaREA AN 4. 3:

XL XX - X)X, - X)

S ’ z; Zj‘:l VVij

(4.3 30

n __ 2
s, 52 = 20 XD ey, ST W, wprae s

n
IR, Moran’ s T F6 80 HUEVE R RIEAE-1 B 1 Z |8, % Moran’ s T F55KT
0, PRI FoRASEZ (AL IR [A S AR SCE, HARR R 25 R0, Ik 13 AR B
RAIGMEBR IR . 25 Moran’ s T $84/NT 0, OB IR AR & 2 [AIAFAE B a) 2% (8] A 5%
P, AR Rl A 45 58, S e AR B2 B B . %7 Moran” s T 48455 T 0,
BRI SRR A & 2 [ BEAMEAE IR R S A A e, B AR SR S Rl AR SCE, RIS )
I BEH LRI
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PBUKHE 2000-2019 F3HE 31 ME . HEE T . HIRIX GBIt 7k 4h
Fa B BRAL UL K7 b S5 4 v AL B A R DN S 8 i B 4. 3 sUPo i B QA &
2 BT E AT RIR TR BRI R AREC &R . HAREHEIRE K 4. 3:

& 4.3 2000-2019 FFAHRAE ) Moran’ s 1T SEFARE

" A I LA 5 PN g R AL PSR Ak
i Moran’ s I z {8 Moran” s I 7 H Moran’ s I 7z 18
2000 0. 466 4. 366™ 0. 323 3. 486™ 0.232 2.349"
2001 0. 480 4.510™ 0. 357 3. 887 0.219 2. 256"
2002 0. 480 4. 503™ 0. 323 3. 773 0.219 2.254"
2003 0.479 4.515™ 0. 296 3. 712" 0. 205 2.138"
2004 0.471 4. 495™ 0. 369 4. 046™ 0.202 2.110"
2005 0.475 4. 534™ 0.318 3.830™ 0. 091 1. 164
2006 0. 564 5. 199" 0. 308 3.691™ 0. 086 1. 130
2007 0. 562 5.203™ 0.291 3.296™ 0.104 1. 305
2008 0. 569 5.270™ 0. 269 3.224™ 0. 105 1.315
2009 0. 577 5.315™ 0. 305 3.620™ 0.135 1. 587
2010 0. 577 5. 308™ 0. 246 3.666™ 0. 167 1.873
2011 0. 579 5. 328" 0. 285 3. 784 0.175 1. 950"
2012 0. 581 5. 347" 0. 406 4, 346™ 0.173 1.925"
2013 0. 590 5.418™ 0. 397 4. 342" 0. 181 1. 989"
2014 0. 589 5. 405™ 0. 324 3. 761" 0. 168 1. 880
2015 0. 590 5. 400" 0. 386 4.111™ 0. 161 1.815"
2016 0. 590 5. 393" 0. 446 4.516™ 0.182 1. 988"
2017 0. 594 5.421™ 0. 358 3.940™ 0. 184 2.033"
2018 0. 597 5.430™ 0.370 4. 055™ 0.228 2. 443"
2019 0. 602 5. 446™ 0.375 3.716™ 0. 264 2.811™
E(D) -0. 033

VE: ks, ek, kFoRIEIT 1% 5% 10%KF R EEMHEL.
R 4. 3 IR TG 25 B n] 50, FE AZ 8 FE A v it 5 7o b 50 & B A 45 a5
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ZIREINAE 15T N B A H i B 3 [ S B it B b S5
BEAL R 5 35 (102 18] LA SGME T A7 A8 B 8 ) S TR B SRR AIE - £E 3 2530 — 48
A IE B R ) 4R B AR B A YERFAE 0. 55 A2 A B R B AR,

ZER S AL b S R v AR ) A JR 5 2 SR O B AR S s I e 3 [
I VR IR R0 . SR EATE, BRIEAGE AL vt 7k ai ) & B A DAL

SERL R AP R B 2 A A TR A 1R) F A SOk Z, RIVERLR B R A 3 Al st
Jits e 35 EL= b 25 0 B Y T SR bR RO b X T 55 A2 8 S it s it 5 35 Lk 4 F
RT3 X AR ST o DRI, 254 13 2 8] A2 T B Ak 1 it 5 7 Ml 5 A e R
THAFAE S35 (105 TR)AH S PN 4 Py 2 ) 4 BRRFAIE .

4.2. 3 ZBEME R E)A8 /AN 8 B HEX S

R 18 T B I PSR 2R A8 1 Al At 1) 7 TR A S A0 2 [ | AR G, 1] o
RIRHR B BRI A5 8 e A 4. 1 B2 BOR EIT 20, AR R 2 A
T ORI EE =GB, H 330 P e P 58 30 Rt 50t 8 A 2 Bt 1 1) ) 225 ) A 56
Mo BACRE, 87.10% (27 AN B4 3T B Al Wt 70 A A7 AR AR SRR . L
Hr, 45.16% (14 KIBEMES R bat. Rige, b, Bifg L75. #h
VLo 2 YOPE. L7, TR, WAk WA, TR, EPO , RBHAGATEHE
Bl A5 it 8 W KPR v T S SO 480 A v I T A 38 R it 4% it B 11 2 ] 23 AT R
fiE. 41.94% (1341 MAEMESE =K QLG W), NZE. T7. FHk
BT, /. P BRit. Hl . HilE. TR WD, RIS A E AL
et B KPR, [T SR 4183 A K S 2 i S5 it 18t e 6, Bl 14) 22 1) 4 A R AAE

I B2 B R R B, FRIE 12, 90% (4 AN R4 4 BLW AR 7t 2 A) Aok e
REESE R, HIDCOGRREE . T R RN o AEIX BEAL T R ER X,
ST L A B AT A Vi A B PRI, [ IR SR &0 30 50 v 7K P A e Al B it
L P 25 ] 3 A AT o DRI LG BEAIE 7 % ) 2 88 Rt 152 it A 14 1) 4 A RO A7 TE B 2 P 4
SRR AN 35 1 7 A IEAE S
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Moran scatterplot (Moran's | = 0.629)
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B 4.1 A@EERLBHE 2000-2019 I ] Moran B4
4.2. 4 P ERNZE R RS B HEX D
AT 8 3o B 22 B R IR R Mk g5 7 A B AL DL R = b &5 4 = A 1) 2 T A%
ISEIESEIENEES E

Moran scatterplot (Moran's | = 0.345)
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B 4.2 PEMgE A AL 2000-2019 £E354E Y Moran S5 &
HE 4. 2 MR ZHOSERT A, R ABUS EE A THE —RIBAE =R R,

30



I R A - 2 18 3 TR A A 28 38 R AR 7 e 5 A4 e T TR ) RE A AT 9

FH b 1t B T 7 o 225 ) B A B A 2 TR HH 1 1) F 2 (R AR DG . BLAACSKR, 90. 32%
(28 4D HIE ML S5 K & BRAL S ATAPAE SR SR MERFAE . Forr, 29.03% (9 M) 1
BWMEE—RE b, R B O #0. f8E. 0. R, EE),
RIS G PV 2R G BRAFR BRI SR 4RI b 5 4 BRAL AR BE e i 1
Hi XA BB 25 18] 0 A 4R AE . 51.61% (19 ) HIEMAESE =% (776, 1.
WS LT HAR. BORIT. R, Wik, Wim. BEER. DU SR S
FaiE BRPE. HR . . TE. B, RIS LS A BRI,
[7 B SR T30 777 M 225 - BN P8 AR AU Pt IX 0, L 1 25 ) 3 A AT o T I 2 2
MEIEEDL, 9.68% (34N MIA G BB R H 2 (B Ui ek, Anffre s —

PR, HIX 3 AR AL O I AR . RIS T2 R IR ALK, RILH A G =
b S5 A BRACFE BERRAR, TR B SR QT 72 b 235 4] 5 B A 5 8 A v P X a0, R ) 2
) 3 AL o 3 PR 45 TR 2 BH R [ 7 M 45 4 A B PR 0 AT IR U A7 AE B i (R SR 3R
MR S5 55 1) 2% ) TE AR DG

Moran scatterplot (Moran's | = 0.193)
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B 4.3 PSR AL 2000-2019 £E35{E ¥ Moran i &l
SEE 403 B HURER I, R R FE A T — RIRAEE =
B, o i B L = ol 5 4 v A B AR R T A [l (R S TR AE oM . BACR
67. 74% (21 ) B B P LM m R MAAAE SRR E . Fodr, 16.13% (5
AN MBS —RIR bRt REE. R o WD , 2R Gk
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Ha v AN RS PR A vy [ s A 408 3 7 b 55 ) v R A R 2 vy ) it X/, R ) 2 1)
AAFFIE. 51.61% (16 AN 7R =R (VG Hlt. 777, k. =i, W
S ZB. Hilg. TEL NN BN = RS EE . k. e, 2
I HH A B 7V A v A AR PE LIS, TR B SR 0530 7 b 485 ) vy R A RS P8 A Py 3
DX A, Bl PR 25 [B] 23 A REAE o I B = BUR A K, A 32.26% (10 ) A ME
AP 5 S TR Gk S, Herp 16, 13% (5 ) A eSS — G R Gl #E k.
VLV, Hgrd. B , SIS L ES W S R EE IS, TR SR AR =l
G5 Koy v AR B2 A v ) b X B B 1) 22 1) 3 AT R AE o AR B AN 0 7 B AE S5 T R
PR, HXORE R IZT PEIR. JARBARLTE, IXEEAE T DY RER X, I
H A B b S AL e AR B 5 ) IR AR R 7 M 25 ) ey SR A R B IR X
B S ) AL . LIRS RERH, JRIE ML 54 s AL B 0 AR A7 A B (2
PR SR AP A 25 1) 1) TE A SR A
4. 3 BEERE R ER A AR ARBRRE
4.3.1 ZE) R BE I E

7% [B) T AR 2 A B B (Al BTk 2 —, B — RILAAE T4 = R A
FOOT T TR G R 25 R B SEUE AR R R, =R P (74 S ] TR ASORRE 2R R A T 3
T

() 7% [a) o T AROAR R

Yi=ai + yWYi + XufSic + i (4.4 50
Forr, vy R A R A i [ il 5 I ) el A 2R
(=) 7 [A) iR 22 T AR AR
Yi=ou + Xiufie + i

MHit= nguit + &it (4.5 1)

Horb, O AEALE S RRETHAE T R, AR ER B NRYLRZE
T 15 A7 AE 25 18] 5 A K
(=) = [A) AL T AR A 7

32



22 G R A 2 1 S TR A A 28 38 R AR 7 e 5 A4 e T TR ) RE A AT 9

Yit:/lz sziﬁﬂraXﬁpZ WiXic + ui + ve + Mit (4.6 1)

j=1 j=1
Hordr, AW R AR A (Al Ja I [BLE R B, p o iR AR & 5 [B) ¥ s T
fETFREG Wi R MRTE RS, Ve R 8] [ 8 RN, i N BEML IR 22 50

4.3.2 FEEHRRBE E R ARl R RERIERE

1 0 3 AR 5 ) 1 25 TR DS M5 LUBGE 2 U, 9 7 S IERERL A 45 38, 46
AUt 7 1A V- R R R4 7 R 0 i, DA (R A SCHCHR SR B 2 R . 2
EARUR I B R PR I R 307 v Bk B T AR (M) o LR LM RS 45
AL, ARRAEAE A I S RN, A R A (SAR) 5 AL
(ARSI, AR AL (SEVD .

F£4.4 IMBRBRER

InTL Guit & P 1A
LM-Error 540. 664 0. 000
Robust LM-Error 226. 171 0. 000
LM-Lag 334. 007 0. 000
Robust LM-Lag 19. 514 0. 000

AFUHE J. Paul Elhorst BIRFRZ R RI, 2 IM-Error. LM-Lag. F3{gf
LM-Error DL &R g ) LM-Lag [F]i &2 & 1, sy A 4 JE AR, 56 FH 2 () AL T2 8
A CSDMD ™o T, SRy TSN R A, A A S AT R LU S (LR)
DAl g @5 (hausman) , DMEHHRSSIEZ IR KA RMEFI AT SE1E . HARKG LR
iR 4.5,

£ 4.5 ERKRS T

SN SDM SEM SAR
Hausman 104. 79™ 21.70™ 20. 27
LR-SAR 49. 58™ — —
LR—-SEM 55. 12" — —
LR both ind 43. 49™ 72.77™ 57.58™
LR both time 717.13™ 835. 02" 778. 417
AIC -228. 8389 -187. 7239 -193. 26
BIC -157. 9634 -147. 8564 -153. 3925
Log-likelihood 130. 4195 102. 8619 105. 6300
R-sq 0. 4279 0. 0098 0.0151

VE: ko, sk, kR NIATE 1% 5% 10%7KF R 1) A I .
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RAEZSEH 2R (hausman) 45 ER, MRS R KT 0 Hid
T 1%V B ERSS, RIAE ZE R B, 8 P B RN . [ B AR
YA Ie 25 SR AT, =R R I T [ g R A A AR ] S RN 38 1% 1 KT
NS, PR AR SOE TR GE R R . SDM YY) LR A e i 1
1t KF N R E R, RS0 49. 58, 55. 12, RIILEE 14
()AL S AE B 3E A F A SC IR B8 2 AT o [RIES,  SDM B2 /) AIC J& BIC /)N,
Log-likelihood 1 R 778 K. £ BFriR, DL BRI 45 RIGFRM, ARICIHESHT
AR IR 7 328 AN AR IS [ R[] 5 RIS [ 2 ) A AR
4. 4 ZBEHRIRB RS T BB 57

AT CAZRRIGH (TL) AP 2 RFa % (6 VRN R R, LA
ACEAEEE (TA TENARARE, FIH 2000—2019 41148 B S E, 12H W
[F] 72 RN 0 2 (DA S A2 HEAT 1B U5 o 2% (R AT SRS I (0 A — AN 48 AT A4
i(i=1,2,...,30) 54—/ XA t (£=2000, . . ., 2019) AT i) B 1) 2R F0R R 43
A

n n
LnTLit=AWi Y, LnTLit+ao+a1.LnTA i+ piWij >, LnTA it + a2control it + year it

J=1 J=1
+ &it + Wit
Hf,  uie(0,621) (4.7:0)
n n
Gie= Wi Y Gie+oo+oiTA i+ piWii 3. TA ijt + a2control it + year it + €it + it
J=1 J=1
H,  wim(0,621) (4.850)

(4.7) A (4.8) 3, year Ko € RN, & R M E RN, it
NBENLRZET, H AR 45 R AT R s
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£ 4.6 TR EEREIHE R

A LnTL AR G
IEE2 VO STk S S ¥ YA IEE22 VO CTE 25 S S ¥ YA
LnTA 0.8776™  0.6354 1.5131"  TA 0.1878"  0.0412  0.2290"
(3.41) (1.21) (3. 50) (2. 00) (0. 29) (2. 45)
LnRD 0.1018%  0.3586™  0.4604™ RD -2.6831"  0.4690 -2.2142"
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