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Abstract

Government can regulate the country’s economy at the macro level
by adjusting the transportation infrastructure investment, which can play
a role in increasing investment, stimulating demand, promoting regional
economic exchanges, and narrowing economic disparities. For example,
in the past, strategies such as the "Western Development Strategy", the
"Central Rise Strategy", and the "Northeast Revitalization Strategy"
issued by the central government have all promoted economic
development through investment in the construction of transportation
infrastructure. Therefore, if we want to play the role of transportation
infrastructure in promoting economic develop and promoting the high-
quality development of regional economy, it is valuable to know the
impact of transportation infrastructure on regional TFP. Total factor
productivity (TFP) is a key index that represents the total quality of
development in different regions, and its changes play a crucial role in the
economic development of each region. Due to the decline in total factor
productivity in recent years, some scholars believe that China's economy
may face problems of high growth but low quality. In addition, it is
essential to promote a change in the quality, efficiency and promotion of
economic development and to improve the productivity of all factors.

Firstly, this thesis conducts theoretical research and analyzes the

mechanism of the impact of transportation infrastructure on regional TFP.
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Transportation infrastructure has externalities and spatial network. Its
externalities have positive and negative effects, as well as regional
heterogeneity, which has different degrees of promoting and inhibiting
effects on developed and backward regions. Its spatial network can
connect different regions, reduce mobility and transportation costs, and
promote interregional talent mobility and economic exchange.
Transportation infrastructure has an impact on regional transportation
infrastructure through its externalities and spatial networks. Then,
empirical analysis is conducted to scientifically calculate the value of
regional TFP using stochastic frontier analysis methods; Then, a fixed
panel model is constructed, with railway density and highway density as
core explanatory variables, and urbanization level, industrial structure,
human capital, economic development level, fiscal expenditure, and
consumption level as control variables. Ordinary least squares regression
analysis is conducted; Finally, based on the empirical results, effective
countermeasures are proposed for developing transportation infrastructure
and improving TFP in China.

Through empirical research findings, the following conclusions are
drawn:

(1) Overall, transportation infrastructure measured by railway
density and highway density has a positive impact on regional total factor

productivity, and can effectively promote economic growth and high-
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quality development in various regions.

(2) The impact of transportation infrastructure on regional TFP has
regional heterogeneity, which means the effects are different in different
areas. Transportation infrastructure can promote TFP in the eastern,
central, and western regions to a certain extent. The ranking of impact
effects from strong to weak is the central region. the eastern region.
and the western region.

This thesis has several main innovations compared with other
articles:

First, this thesis does an intensive study from the view of the impact
of transportation infrastructure on TFP in different regions. Compared to
existing literature, this article covers a wider area, and the data used for
analysis is more comprehensive, with the intention of obtaining more
accurate and realistic conclusions.

The second focus is on studying the impact of transportation
infrastructure on TFP heterogeneity and the Baumol cost disease
phenomenon in China, but there is less research in this area in China.

Thirdly, this thesis measures transportation infrastructure with
highway and railway traffic facility density variables. The level of
urbanization, industrial structure, human capital, economic development
level, fiscal expenditure, consumption level, and investment level are

taken as control variables.
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P 2R A5 TS L FR I A T N 4 T L X 48 S5 o BT R — X3 & AR A S
Rt 1) 2% ¥ TR A [, A T A S it s i 2 A 22 7 o

AZ 30 At B 1Y) 2 W) WY 2% A 2 1 s X e BR sl . X — T AR
A Al B AN E AT DL i 2 55 A, B AT UG HE I I XIS 42 5 R e
S FE AN [ 10 DX 2 B A (0 75 ) X 4, AN [ 4 X W DA ELIE Y o K e A2
S Bt BTt R T s R AT B 0 DR A TR R ISR N X 2%, DT i [ sk ) ) 22 35
HRAR o Il X8R 2z T ) 2 ) A IS ) i 2 ] LAt X [B) A [ E 3 A2, JF
fie it 2 Br S JE T AN A

&

O
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2. 4 ZIBEAIE HEA MRS

AT S A e R TR A R, BT AR R YR, BT DAl S A vt B AT
SRR, AR R TR R e . ASIE A B 1 A R T L3 O 2 3 X 3
ANANR] X sk H AR o =4 3 [X 45k A2 A0 1 A DA D Tt e A 503 2 i At st i ]
DAFRAR = 30 o BRAN AL (A B R AT, 3 vy i RS AT RCR A AL K A2 77 7, A
[7 X 45k 2 8] ) & 08 H k322 i 5 i e it ) = ) X 2 P i, B2 ) b .
LR 58 3 A 38 B Al B0 (1 4 e DA D AT A (AL 28k, AN (R AT DA A2 24 3 (1) 203
B K, IR LA A [X ) SR IS oK . FARAR DX A T] () A2 a8 32 i B A
A AR X At X2 TR RO IER A%, DTN 5 X2 5 JR g At it [X 22 5%
RJEIRE o

AT A v bt R B JEE YRS ERENE 7 A KR AL B AL, AT 3
N o s i At B w] DAY R DX, AT (2 a2t DX 3] 22 35 37 30 (1R 2 i A
TEBIRR S, XA AR A MR AR BORSEEAR R X 3%, &
FH XA RCR, (RS X AR TR A R e s . NIX— AR, Kl
SRl B B AT IR AR

SR, ATEIERBE A A SMNBE TG, MAREIMEAL TG . E
AN R S AN 58 R AS B A B, M X RO OL S AT DAAG BIR e, 0k DX R 6%
REMNFTNA RG] BB RR S . BRSNS AN 2 NE T &
J FIAZ 38 5 A 2 1A 30 5 3 1) 0 5 R JR AT S v AN A S (R Ty o Xt &
R AT BONTE A I XS e R e o I R X IR 225 K J /KT
ANBLIFAC B RCR ZIHOR, S AL B T RE et “ MMM A9 A, B
AR B E N BRE Ja B3 T e M B2 57 ROE I3 T . IBLE e #fr ha] LLAS 5
AL HE At 1 ft FT RE 2 0 22 B IR M IXAEAE U AL, AT RE AR E AR B4
il Ve L X A 22 5F e

AZ 30 HE At 1t PR A Ak T LA 23 g A RO A R RN AT SR B N . AR AL
o7 2 EEAA IILAE 73 BP0 I 2 AN 2 K B Y i K e ik it e i ) 2% 1] 5 i e
FERCHR 0 DX I i, i ) A i F A X A B A P R R s AT A AN [
HbL X 22355 () e ads BARN P AT BRARAS o SRER N At 48 % [A] v 42 5 & B ) i %
Tsh s g, RI2GrimsiMetIg s, DURARNIAr G MR F1iR
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S, WEEREBE ARSI, dtl, S A ERMA A E R
[F1] 73 A1 32890 A SL 73 B3P 2 18] 1 5% [ AT e IR AT Fe R 5 ikaG . 20l
it sttt 422 a0 mT AR SRR BRE S RO AN RONE, AV a1l X AR TR TE 1 X (R 5
MK e, HEMA/ NGt 2 . 2SI F A it 8 B og 1 25 s s B IR AR R
L, CREAE B MR JE I X A RS B SR BORIEIBIX, AT K T X R 22 5 R
JEmZR

2.5 ZBEEME N ESERE FROERNEIH

o BB AR 08, R DAASH N A B A A R T e DA AR AR ROx
G FAE RO EAR I I8 B A e AT SN (R R 2, IRl X
FRF o0 A B A P ORI RN, . B 2.1 T JEoR IR BR80T TFP 1
sOMAE R A LR X EAR P LB ) B AR 3 A
B, A A B A v S e R T R AR IE 2 Ml AL, SR
W77, i H v 5 e a5 i R PN B BT < T DA i SR Al RN R AR BE A S AT A
R o FLR, A IE At vt il DA I 2L 2 1) X S PEOR R A5 R (A e K, e
ANTR] () DI B AR A (R X 2% o X FEAMN AR T A Il I far plAs, g it 1
TR GHRIEE X2 5r sl e IR ERCE, W s L 3eR. JF
H., A2 38 FE Al e 1R 23 TR 48 VRIS REA AL — e REJE B ol AN BF et . i
Ja AT I F Al it ) A1 S 4 T S 3 A 47 A SR 3k £ 5 i 3 ) A Bl R B AR
BRI B AN AR X 25 22, SN [ 1 X E) 28 5 A e ik B AE R -1l
WA i Gl RN B AR R R, S mb X A e B A 74,
112 BE L2 0 et o B A
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NI KA SR A DL AL FE A BT 3 X A AR 7 SR R R RS T

A2 B AL i | AT R AR R B 1 e e
v L J
T [F] A4 e s HERTEe » AZHIEH ke
Y
iz 5 AT A PR R A B AR e
EEFRER o K

2.1 ZEEAMBHENT 2B R AR E AL
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3 MXEERETRPVE

3.1 X EERETRHME S ENR

2415 (parametric frontier methods) F13EZ%i% (non-parametric frontier m
ethods) /2 BLAE %A F 1 U I FH RV AE 7= RO I B Rl T VR . DL AR X 240
ERAES BB BAANE, GFESH0E S5 S H0E a0 LR T,
DA B 3% 67V T AT A s R ES

(1) ZH0%

SR TR 18 F R BOT XS BASAM B AT VEAR IR, 0 250 58 X e )
IRRIE A BT, AR5 R A i S R O Y (1 % e 2, ETTI A
BNSHEME, BJa AT 30 B BUE R I R A 3%

— MR UL, BONE WAE LA =M ERTR R AT TS BENLATIR 2
ik AR B B AT 3 AT

BEHLRTUS 70 #19% (Stochastic Frontier Analysis) , tHFRJy SFA J7i%. BENLET
TV A2 8 I B AL B VRS R0 RE AR R R AT RN . BEALRT 2 R i T A7
FERZE DR ¥ BT IR, SLEaIERENLRZE B AR TR MR ZED. b
MRV B RTINS SR LR - vk 2 — o A BEAL AT WS 40 AT 7 VR oK
T A2 % 75 % BB T RENLR 2o T s . A A —E AR, #
F N RETE IS 5 {55 175 100 R 2 i 25 14 B 1 K 14 DX 4 L 158 22 ORI R T 3 2 00

H A 7M1 (Distribution—free Analysis) , t 7] LLfE #AF%/E DFA J5i%.
H EH 531 73 AT 73 A T 0 R0 AN B2 I [R] s R AR5, B AT 5% 222 T2 00 ) 44
8] P9 RSB B 25 R TS5 T % o | R AT 23 ik e Al & AR AR 1R B
(K3 18 R ZE SR T Z I A EE B, SR B & A FEA I R U . (H R AR R
Y, E AT T ITERARLE — AN, B9 AS BRI SO P BN B AR K
SEHE, BT LA BB SR ) 2R ST B

JERTI 53 AT 50 Mg (Thick Frontier Analysis) , Bl TFA J7i%, HEH 5H
H 20 AT 3 BT 5 25 LU o JEE I 2 AT U vk P P AR A 2 T 1 22 B SR Ay B T8 2K
I, A R U AL, FLREA BT 22 S R Al S REN LR ZE 00, (B2,

25



NI KA SR A DL A2 B FEAH B0 Hb X 42 AR R K R R SR T

JERTIR AT TV EARAETE — 2 B PR, w2 BB 2 A FEAR I SRR, 1M
ANBEH T IS AAMA T RCE
(2) dez¥02

FEZHOE S SHOEN TR TT N R FSAE T, BEARE A Aok
MR R BCH S8, AR E B MBI ERBE . B ha B aIENE
Y25 G5 BT i 2 U S8 IR 5 A P F 9 AU 507 4%

e 2575 (Data Envelopment Analysis), fij’54 DEA J5i%. $dEmng
IIHTIEHEAT M T R FLE R DMU i NSl A i 80is . & i 2 )5,
A LAf3 3] DMU FIABXFEFREUE, HEF 2 58 AR A 20 DMU &% Aid,
HE QRS A TE A B R IS R B ARIL, R e s AR IR e ha

[ H 4 B 779 (Free Disposal Hull) , ] AR FXFR{E FDH. B HiABQ
ST YR T Marchand (1984) 55 Ao [ H AR B AL 7B 7122 4 R A
AL, FER DEA J5ia AT 5 i i AR ) . H AL B A B O R E A
AR TG AR ER, T H A B M. BN E HAEB ST AR
R ELale B A B, XaFEEE LN, BrbosEdZE T E
15 B 1 R AU B T @ B 4 3 B T AR B ORI

W R S HEMAESEOERIAN A, T LK BRI AR U 2
REUS LT AE:

ESHOT VR B KA AU 75 BT 0 R B 8 AT 5 S, xR T DAk
XTI R R, AT DL S T R I E T AN E B R R R,
M B SRVR F ) R R A B Ja P45 R AR R RS HOERRE AR B 3 ik
ARG IESR, AT LATE b A AR AR A B RANPP SR B 2 1 o 1 B3 R b U
& FAAFAE T RENLR 2 R, R T [/ — SR B, AAFEAT A%
BAEN, WASFET ERERINT T ERERN. IFH, SHfENASR
VP SeRBENE, Ban, R R A N S S PR B B A N A 2 TR A AE
w2 AHERTE . SR, DL BRI S SRS EBOUTER A W A 1% AT
IRREEETE, Bk, AR ROk 50 AR i) B 2 15 10

A S ORI F R R SR EE, Bl ISR B R HOR 30, BEAL R
ZE DA E AR TC R T HAH 73 85 SCIRIIN EAT 1Y, SR AR 0 B A AE T ] LAY Bt
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T FAEA DR — BWEAARE, IF Hn DU 25 R 1 B2 k. Z80EE
A PLINS SR 28 AR B RCR . 1 H S BGAEEAT G R b, BEvs el %
Pt BEALEZ M X R BT (T8, XA ] DLORIE DS SR s AR . ANz AR
SHOTFIEAH BB L ERBENLYE, BT AR & LR FPRL . SHOERAE
SRR SR, XA TR RORIISREE A2, B/ ZR AR R R IA
EEHE Nk B, SEGERREOT B AR SR D HARE M E, X
FEAR MR ZOR R, FEABCR S KA RERAA A 5.

g Eprg, BL R B A RIS RCR PR 5 iR S Hak AR S 80k a A
[ I R PR A, A AP At AN, ASRE— MR8 ) IR — A I
WR— R ITE AN 1 R AZAR Y S 0 T SRAREA (R SEBR T B0, AR i R AR —
FORERM AR NG, A& RIS R .

3. 2 fB PR R A ST 75 SR PR R AR L

AT 3R E BRI LR AL fE R S e T 22 opr, BT AFESE —4E N, R
AFFRBUE I T A IEE IR, XFAIERE IR AR SRR E TR E TE
RAZF 51 ESH, T2 P B AL R O 22 5% R R A B 2 Al PR 3R AR 3y 51 /2 Y
K179 SFA J7 35T DAAESERNRE FE X IX S8 7 I ) b AT IR A B, 5 e RIS
SFA J72iEA] DAE — € R B2 b 11 55 208 M SR = 0kt 85 SR s . b, 72
A E S b R 2 B BEATL BT 20 B 7 VAR SRR
(1) Ry
PAT R BEHLRT VR 20 A 5 A i — i 2K

Vie = f (i, t)exp (v — pig) (3.1)
fE LR,y MRS DI t FERISERR ™ K 0 AR 1D HBIXCER ¢4
B RN: M (g, ORI R AL B R RCRFA TR RAET 7 s vy
TR ZED, REEATERER (253, GitiRES) SRR
PENTEIL s e REEBRTICRIN, vy M —FH Z AR AR HAHH,
MALHT o BRBCETE;, = exp (), ARG BRI BEF AT SERR K Z 8
MM, a0 R = 0, IBATE, =1, FHIXAI g 0 I DX I 1) A7 b T4 7
ROV by R2Z, WHRpe>0, A0 <TE,<1, XHLRPEIZXNEEZA
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fE B iR ER AL (301D By nmE E AR EL BiEE AR T R A A S
(3.2):

Iny; =1Inf(xie, t) +vie — i (3.2)
NG, HARANKAL, @53 7L A (3.3),
Iny;e = BotPrIn Kie B2 In Ly + Bt + (v — py) (3.3)

WETEZHy =0f(9; +02), v €0, 11ZIRAF TR L BR H

BAE PERTVE T AR, Wy =0, XL AR LR E N, £
IR 75 51 ) S B ™ i B A P T AT D s T SRy =1, Xl it B SR ™ H i 25
A FERTIR T ERBEA LR Z A R R, AR = TR 51 S (0 52 Br = H i 25 26 7= BT
M. Hik, yEmT 1, stEEmnTyET 1 EL. R TamEm /RN
W, ATRLIEIE N (3.4) TR B A b DO A IR R — 4 i A B R AR P R A
TFP;; = exp(By + B3) " TE;; (3.4
Hrbexp(Bo + Bs) & tAEMAF= RN, TE NEE i NMHIXAESE ¢ FEIIHAR L
A
(2) A AN 1 A
ARSI A2 2000 23] 2020 4F, FEASR R E KR4 =1 —14
W EA X, R 11 A8, 4508 . fmE. o5, &R Ak,
WL, BifE. REE LT WHCAER: XA 8 M, a2
. b, TR, VOPE. Rl BRI AR P XIS 12 4
BWEIAX, oAl P, Wl B, . R I il B
Hl . Bedi. Zm s A EHBEEEHRIET (PESRHEE). (hE
NASHPELE) DU R 7 Gt % . SSUERR E BN BL T =M &
1 77 HARE . SFA RHUE PR b AR B I 2000-2020 4 &-44 T H A XY
SEBRAR P RME,  FFZ 2000 FEARNAEAE 9 FE, X 2000 2] 2020 4 HIE#EATF-5
2) MRBEARARE (K)o HRIFEIEEIE IR, FEEE 7 58 WK
BATAFERARN K B9BUE, ATDEREBLF AR (3.5):
Kit = Kig—1y X (1-8) +Iy, (3.5)

3) FHENHN o AN SO B BE AL IV 70 A VAR B P A R v 1 57 B4
CLE R GEih R 4R IR “ A2 mtl N0 (SRR R 17 BHE R R 1
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XFERENS U Ros 07 SRR

3.3 2 EFRERNFLERURKIEDH

EFRA PRI E R FIRIRYE Cobb-Doglas ATAEE ) SFA FEAY, FEAK
P A (2 Kk 31 BT B IXAE 2000-2020 SRR FIAUE S8 5 34T 15
ARG AV A 36 o o TN SO YT 1) N REAS B AL, O ELAE I B 45 ) S A
Eotr E AR FER . P DI A B A R A R ST D
(1) A 4 B A 7 A AR AR A A AE

£ 3.1 2000 3] 2020 FEERAEFRKFHE

FAn B ARFBHEX R X P X

2000 1.732944149 1. 923092038 1.498742 1.77699841
2001 0.81989725 0.913157028 0.755346 0.791188722
2002 0.456993784 0. 479865605 0.274389 0.616726748
2003 0.937390262 1. 079384039 0.900713 0.832073746
2004 1.881293016 2. 131958518 1.651109 1.86081153
2005 2.263786617 2. 464722885 2.089142 2.237494967
2006 1.907350394 2.193735867 1.639675 1.888640316
2007 1.024289831 1. 156351356 1.04427 0.872248136
2008 0.552165695 0. 54001552 0.654787 0.461694564
2009 0.678421624 0. 804380986 0.474055 0.756828886
2010 1.54813431 1. 679954016 1.550505 1.413943914
2011 2.298849416 2. 471525062 2.077486 2.347537186
2012 2.133525522 2.375553181 2.082997 1.942026386
2013 1.388196338 1. 492454938 1357513 1314621077
2014 0.706202564 0. 756001496 0.647819 0.714787195
2015 0.619766107 0. 62968301 0.610938 0.618677311
2016 1.23646569 1.31217983 1.086536 1.31068124
2017 2.198932993 2.295737982 2.051557 2.249503997
2018 2.299277553 2. 513622468 2.076365 2.307845191
2019 1.644520213 1. 755298091 1.435466 1.742796548
2020 0.771447829 0. 848655438 0.734708 0.730980048
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MFE 3.1 ATEUEH, FERFFAIEA 2000 4E2] 2020 451X 21 4E[H], A [E
FLAR I 4 B AR 7 AR DL R AR R 1 = Kb ) 4 R A 7 SR A B AR Ak
TR, AR R RIS ET .

MEAF B [ BRI R B R A T R RS T ORE, SRR
WK RGNS, HE2RRAMKR. 2000 5] 2002 4, SERER
A RS A N RE, XA ZHRIIBRS] . A 2002 FIFAGIG K, ETHES
—E RS 2007 £, SR 2007 SEF] 2009 4, KA 4Bk &Rt AL
i, PR E TN N A R A AR B TSR R R E N . BE)S
HZ N T R R fENLRA T 2 MEBGE, kiREaDr, #HarkE.
an, EIEIG IR BT AR T R . X LE RS BOR B T
ERIRE, SBERAFRIFHRAW R SR AT R R K T
RAFTEW S, AR RIS B RRAES . Ak, ERNHRRE,
BI 2018 4EF] 2020 4E4FI], AFERA=RIIGKRIE FREMBSE, Xn]
BE-5 7l g A BRI AR R A K

MNTR I DK 0 bt X P 5 X ) 4 2B 3 AR P SR A — 4R 1 P U
ATDAE M HREHADCR St XA b, Ui X (1) 4 E R A = R K
ORI WEEARBUE R, AR 0kt DRI 176 30 b X ) 4 2 30 1 K 2 1) 4L
HERTHERHLIX . 7E 2014 -2 J5 BIHEE R, POiBHhIX ) 4 2L 30
KR MBE SRR, REHXIKZ, X K.

X ] RE N ERE A 2000 45, BOGLIARI o, w46 K 703058 S it
PO ER R A S5 SR VU A X B 5RO o 30 Ky 4% B8 S v s i R Al it
NI BURE B AT S BUR S i, TEE X SR A e R R T B E R,
AR T PR IX AT kR Bk, 755 P R IX e B R A A
R B R R r S DR X3 o 171 R 8t X T DAy R R ke 13 A F P B
Pt LA @ LAl i LU e 3, R AR HRRFRE AT, R
HIX (28 50 K R /K P B v T X

gi bRTIR, ENAERAERNEE ZIEY LASS, HKE
FBUE AR ARAE BB, WARE NIRRT B, SRS R K. 7
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NI 2 RS A AR S

A2 B FEAH B0 Hb X 42 AR R K R R SR T

Pl X ) 4 T A 7 A ) R R R I AR A X AT R i X, A AR

FERIU I 18] J5 48
o 4 T VA DX AR A R A R I S A

(2)

=M=y
FEBL A HY o

3.2 PEATWARXEERE RN FHE

REHLIX FIME HH R i X FIME PG X PIIME
AR X 1.515110922  mFEfdhX 1.447659842  PHEHLIX 1. 49874574
Jext 1. 480537128 g 1. 457146591 e 1. 557000551
KA 1. 480870433 WA 1. 470229666 KT 1. 547364333
B 1. 513913972 L) 1. 412090872 K 1. 514257038
LTA 1. 6199339 HIITE 1. 34100086 DM ES) 1. 492246797
g 1. 554803275 A 1. 452957624 PR 1. 577815681
LI 1. 41696657 MNES 1. 542533985 7 i, 1.418912748
A 1. 460161507 AR 1.473283397 PR 1. 534602521
fREA 1. 575891706 biplEy 1. 43203574 Hilt& 1. 459094339
448 1. 40681877 EUGFG 1. 495402019
7RG 1. 573489156 FE 1. 526009089
WG 1. 582833721 HiE 1. 438204202
i 1. 424039557

R 322 31 AT R XN EZ R A REFEBE, WTUEH: 31
ANMETH B XAENIIEA 2000 4F2] 2020 R Z R AR PHE S, R
DN G 05 3 DX A B A 4 TR AR 7 R P B B v T B X . RS AN G

Pt DX = Kb ) P 805 B A8 T B YA DX 2 B AR R KT A

K

& BT WBUE 1.34100086, AT B G X AWM FEEH KT 1.4. R

P IX 3 /T 2 E B
1.447659842.

A 1.515110922,
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4 FBRMZ IR R ST RE RN
4.1 FgEiRt

4.1.1 T EHAA

(—) WA R: ATHRATFH (Total Factor Productivity)

31 MENHHRXMAEERAER (TFP) NHMBRAR, MV T
DL E], =B ER T X AR A PR RN o B

() fRBAR &, AL (transport)

AR SL ARG O R 70 B AT S At VL B AU (transport) o 20 BRIk 6 2 4% IX
S oy B H i ) A B R A i, T DL SRR R AT @ R R IR KT . 7RI
KARE 31 METHIAKERE (road) MEBKERE (railway) KM% X
AT A B TR o

(=) il

(1D ANIHEAR (hum), 5 2 o Rl 4 K5 B/ N 3R 55 30 48 35
Wi LR T J-F JNERTH RS A NI TEAR . SR 2 8E FE R
BN DI BEARBAR A LG, SR 7V R BE LS A T 1 S B N AR L . Hh
DX PN 70 B2 A K P AT U 7R H M 55 30 70 2 808 s . — MR, 57307
ZHERERE, AR alE. el AEAKPEAT R AR A
FERCR R B — AR A

(2) WK Curban), 12738 &5 A BN F1 B IR N 1T ) BE B R
o TSR, BEAETRE RN 5T B AN W WA 3T A, SR A KA
ThaE. XA TIOR3 S PR B AR . (R TR R A
K, X ARERTRA AT K RAAAE— 5 IANHIER, WA Ry KIN S 1
ZoUFZERE . ST A K RLZ A 1 DX 4 B 30 AR P 2R JARAE — E IR Rk

(3) 45Ky (industry) , 72 AT 58 =7 IR o5 437 b ™ H i e
kAT A, RBOZ L E SRR S R, H TS g AR
Bidbob, 88 = AE Fe s 7= o ) LR = o AR R AR R R R D e
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g A AR B =V . T DA I B8 = MV 3G N B B E RO b X B
JE& 7 ) AP MV G5 T ) A o 77 MV 25 6 T 2 e Bnd 22 5% v Jo B Je By L
VRS BRI EL T P SR i AR &

(4) TR IEKF (gdp) , A& XA A 7 B B BORAER . & XA
Az 7 SEME AT DA 7R A5 IXCAE S BT (8] B A P0G B i 4 BUR, RERS R i i &
DERTEIR o 225 R KT 5 4 B A 77 38 AR R AT AEAH TSI ) 58 2R 1

(5) WBCZHIKF (findo WA H 7K1 P & DX 1l 05 T S HY 5 3
AR B B AR AR . A 38 it At A EE ) TR R UL R W B . IR L
iy 7 W BB HE b 5 0 BSOS Y RE % SR HE M DT BURE R A P s S 2 5 IR,
5 i 4 SR AR FOK AT B AR AE — 2 BRI R AR

(6) THPE/KF (consumed. i FHAL2TH 2 i & SRR BORF R . T 3%
KPR PAE — R b o i e AT K A 5 K -F. IR H.,
DK v T AR A8 A VAR R AR A, KA. BRI, e BT DX AV 3K
AR T A .

(7) $HBKF Ginvest). A H1%4 T B IE X [ 5E 587 S s O i i 2 (b
F=100) KK 7R o A FERH I 2 % b X ] 58 9% 77 P50 0% I B RO &), T [ E B
B AT R Z A AL R R R . B, SR BKF AT BE 0 2 b i) 4
BRAT R S AFAE— € KR BELE .

RPN ERE 4.1 Pos:

4.1 ZBYH

A b A E A Y UG T A L
PR A PR X4 4 B AR P tfp
. N </A%>®/gﬁuzazm ZRC
JE X AR B
RE R gy PERE AR ATERUER P
s FiAHE) y
NITHA NI hum
WAL KF DX HRAE N O/ X 3 s A urban
P 4 o = P/ KR 7 R industry
o 2 3% 2 JE KT X 358 77 A ot gdp
WA AT A3 H /DX A 7 S AR 3 fin
W A X bk 2 2 R MRS consume
o Biﬁ%ﬁﬁﬁ%ﬂ%%ﬁ (L4 et
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Iy NE 2 =2 DAT'd

A2 B FEAH B0 Hb X 42 AR R K R R SR T

4.1. 2 BREMSHIEFKIR

AR SR FUECR AR T A [ KRl X B 5 A AT EE, DL )52 A 2000

I,

BHAFEA.

b2 2020 FEA5H, HoE A ARG 7 IREREE 31 METT (EREKD 1
ARAERHBIX . R AP i X A P S R A T (BIRXD B4

£ BB HHAT IR . ASC AN IR A6 2 AR OR IR T B K Gt JR A o s i 22K

FANNEARG G ANZT L E M. Bl s

2 F YR Eviews

BAFREAT o N 1 ORAIE LD B35 TS bR B (0 B PE AT TR T 5, AR5 e il R SR iR
PEgEit 4R, & 4.2 18

1L 24 AR B A AN [R] B 38 3R

VeG4, AIER 1%

AR CLEH, PLESRAH BIREAR B BN IR .
R 4.2 R EGTER
AR & X FEAZL ¥ME brifE 25 % /IMH i KA
tfp BEFAEE 651 1.491369  0.7437941 0.0506265  2.980076
road N2 651  0.72003834 0.49478082 0.018 2.205
railway B B B 651  0.02165161 0.01911066 0 0.1
hum NAR 651 269 197.3364 51 1170
industry PNk g5 651  0.45823999 0.09048333 0.29644546 0.837316
gdp 20K 651 8.99148258 1.25643311 4.76898827 11.6186503
urban T A KT 651  0.51241475 0.15965726 0.195 0.938
consume  JHWACEXEr 651  7.99845681 1.33516333 3.75887183 10.6678338
fin IAECT B 651 0.24317574 0.18277281 0.06912564 1.35377664
invest B HE K 651  102.476795 3.000749 113.3 96
4.2 HEER
N TR FCANE) b XA 8 FE Al Wi 4 B2 AR PR R, AR EE T
TR,
tfpl] =ﬁ0+ﬁ1transportu+(TX)U+/1U+€U (4 1)

R (4. 1) NEEZIE
PRI, RER i § RS S A GARES A A

B A 15 0T 4 B 2 AR = B AR 2 M 5 e ) T AR S AR
ul,jﬂmﬁfﬂluﬂﬂ B/‘J fé

BN, e NBEHLIR Z T, tfp;; A& B R AT R R, Bo o H B,
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4.3 BERLGRSH

FE IR FH 52 307 2 R 5 SR DA A T [ 5 25 S R B ATLARON, 5 HH BAR
Gt 1R 1%H0 8 KT R IR 2K BENLRLS (B i, BT DASEIERE Rk 4% 1
[F] 5 2SR

7E I i%k B 38 B/ 335 (Ordinary Least Squares) SR SIZIF 45 84 i3k 47 [l
Hor A, il E D ZaRIVE R BOYE B EE 8 D57 BUA M s R an A&
4.3 foR.

# 4.3 OLS FIHEHR

e JSYEZN
0. 3501
RAILWAY (2. 0406)
ROAD 0. 8015k
(4.1694)
URBAN 0. 8945k
(3.2077)
INDUSTRY ~1.6391%
(-1. 6828)
HUM 0. 9358
(0. 8340)
oDP 1. 2401
(1. 4707)
—1. 3680k
FIN (-3.2144)
CONSUME 0. 2699
(0. 6999)
INVEST 4. 3122%%%
(3.5655)
c —17. 9100k
(-3.1705)
R-squared 0. 2196
Log likelihood -512. 7240
N 6510
Province P

VE: ok, wk, wkBoR(EL10% 5% 1%KF FEE, 5N NE

M EZRA 3HRT LA Y, RO R AR B Ak B o R R o % 8 Y 5 ) 28 0 2%
NIE, XU 2 B e B AR P R B IR RS R A, B LBk
AT 5 G0N o % 58 T8 2 G 46 P A BE A B R B i M X A R A R
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PG TR KT I AT, T R RBORRIAE, AR X A A28 S fi
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R 4.4 RRESHTEIHER

X 11 N N N
ﬁgw:ﬁ R RS [l
B
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RAILWAY (3.2599) (2.3930) (4.5635)
0. 8806% 0. 8830k 0. 6553*%
ROAD (2.1873) (2. 7487) (2.3479)
1. 43695 1. 6548 4. 5910%
URBAN (2.0913) (-0. 8248) (1. 7234)
-1. 6635 0. 5696 -3, 3768%x*
INDUSTRY (-1. 2059) (0. 9609) (-2. 3705)
HUM -1. 0528 -0. 5008 4, 2741%x%
(-1. 6267) (-0. 1977) (2. 0569)
GDP 3. 3934 4. 0940%*% 0. 4986
(2.0823) (2. 7558) (0. 4025)
FIN -2. 5120%% 0. 5465 ~1. 2628%*
(-2.6912) (0. 9538) (-2.3361)
0.5878 0. 0301 0. 3330
CONSUME (0. 6972) (0. 1008) (0.5729)
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INVEST (1.8995) (1.7910) (1.9382)
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(1. 8450) (-1. 6408) (-1.5265)
R-squared 0. 1856 0. 3217 0. 2528
N 2310 1680 2520
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A 3 J2 it e i A% B [ AR R ) B B AR A R, i DA M SO ) A B
B (road) MEKEKE L (railway) 228 Hl S0 IS FAEAI A B8 AR 5 &
AT B A DA A AR R AR 28 e ER BRI S L o AR AR e PEAR B0, U P8R
i FELRRRT 2 i HURE o % T VA X RN 1 B0 B R AR 2 g s B AT 2k i
B, R TL AT GL KRR MR AL e (R o i B AR B AT A ) -E N ) 28 A 7
B PR T R WEBCCH R I 9T LK
FBLIKT BB ) BR L3 SEAIE PR RF— B

WRPINERR 4.5 TR 4.6 fon, BB EHATRE MRS,
R i PEAR B A2 A AR B 1) [ UE AR B )y 1) B BB R S TSR 4.3 IR 4.4
M R, ARz . K, fef@ iy, ERrgwtseaiiels
TRFFAAL

R 4.5 31 HhREAERKER

A SR
0. 3068*
T (1. 6084)
0. 8383k
GL (4. 3790)
0. 9865k
URBAN (3. 4918)
-1. 6035%
INDUSTRY (~1. 6467)
0.7974
HUM (0.7281)
1. 0987
GDP (1. 3201)
—1. 3996%s*
FIN (-8.2971)
0. 2810
CONSUME (0.7273)
4. 4031kk%
INVEST (3.6501)
c -16. 7506%*
(-2. 8552)
R-squared 0.2198
Log likelihood -512. 6269
N 6510
Province gel

VE: ok, wk, wkBoR(EL10% 5% 1%KF FEE, 5N NE
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R 4.6 Mo EIER RS R

X5 ) ) 7]
At KRR S [t
0. 5495%% 1. 3030skkk 0. 86063k
RAILWAY (2.3536) (4.0702) (4. 3708)
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ROAD (2.0236) (2. 9460) (2. 2546)
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URBAN (-0. 1576) (-0. 4765) (1. 68367)
0. 7603 1.1235 —3. 3949k
INDUSTRY (0. 3256) (0. 6666) (-2.3906)
HUM -0. 4198 -1. 2480 4. 1512x%
(-0. 2530) (-0. 4893) (1. 9866)
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(1. 6698) (2.3332) (0. 2401)
FIN =2. 1172%+x -1. 0798 —1. 3667*k*
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