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I HT’F 3¢ € {0, 1) 7m0l 52 5 /i b 1012 5 0 3 R
PR AR SCHR S S (12) 0T LA — 204 S 4 nT B2 5 v S T 2 2 (C) AR TR 55 B a9 i (H)
HEFERCR(AY) 0] 3R 5 B i i (Q)) 3l FE A i A 5 (T) I — B 24 (FOCs)
w, L,uCl H = AL, =0 (13)
w,L,(1— u)CrH * — 2L, =0 (14)

A= 0)A) (@ L)) (@K — 9B L0 — @) K7 P — @l )Ly (A7)

- (15)
+AM (A =0

afﬂ ( Qj[’ T;/) a1 al n aT,z( j/, )
A ¢l: ( J/’ ]/>+362],Q'//} ’11(1 ¢)|:T_/1<Q_/lv Tj/)+ aQ,/ QM:‘ (16)

— X+ A=

¢”ZI/1] Qj/|: aTj[ :|+(1 ¢)2/1]Qj/|: aTj/ :'

> (17)
HEF— &= (Gl 8h)=

n=1
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I bR M X 222 80T 52 ) 1 i f) e DG W e A T A ] /DN AR ) S T R g S A T
Ao 9 BE aB i A B R R R ik
)V
/z)‘“
Fop, & 52 i 3 i AR 1) 52 T8 BT AR | & B U B B IX 7 2 =2 T B A R R g, UL T B
TR i 7E L 22 1) 32 i ST A 38 ) AN B R 5 p DA T 57 T ) SR o A AR S o O BT T B2 5 R
T X j 2 2Z (8] 32 i BT A6 B¢ B8 JBCAS R 5 o DAy 52 388 R il 1 G 19 B 37 328 il S AR ¥ co BB 100 W T 57
T ity 75 M X 2 22 18] 5 i B 46 9% ) A 80/ TR Sy 5 e il it At B 5 3 D 3l X 72 =2 [ A 32
RO M ﬂw\iﬂfﬁﬂ,%lﬂ{K%l?]}wﬁ_f L A 1t 5 B A LA W Bl
W20 TR TR R T S A T b, AT B By 1 R A% L DX E] A by TR RS 3 U 8D, AR T B IX
I‘Eﬂﬁ‘ﬂﬁ%%ﬁﬁ%fﬁﬁ,ZIKXEEEh%’fﬁ%_fﬁ%ﬁunfﬂﬁli]JZIEﬂmszJE’Ji’J@I{N‘%i%Eﬁ:

,=0,0=0 (18)

ij; TJ/ ( gﬂ

at;

A}’<<1+ ATy Q;})A_;’ (19)

L9 R,/ 8N T 52 5 g b (4 T 37 43 BB BB/ o [l =X (19) 2 T 52 ) 1 ol U 8l 14
TR AT, BVRT B2 5 1 i AE 31X L 22 18] (9 8% 1 M R 22 BG4/ A e A /N T 0 R 5 AR 75
A HEERET 2 R .

e Ja L A A TR (13)—(17) #E 2 3HJ) 2 1) Y — B 2548, 97 AT X (18) Fn =K (19) ] LAAS 2 /]
B2 5 T AR B IX £ 22 TA) 3 a0 e I SR W R (Q))) A 38 LAt AL i 45 BE A e K P (T T 7

Q) = b x—m’)wM ﬁ—l 0 : (20)
RS Ui &i “ A}

T*: w CJ/ (2;{ (Q 1+‘r]) o (21)
! ’11 o+ Cai !

it 3 30 (20) (21) AT L5 75 23 18] — MBEE A 2% 45 T 5208 S Al e it L 3t 1X 52 2 i ik 55 8 B 3 Rk 2
(] Y — P ML, BAR AT A

55—, 2N (20) R WY, Al 52 5 R bl e 3 X 7/ 22 () F) a i 5o 2 BB 3 0 A% 2 T v T 9 Bt 2 T 5
Dy i ity B4 B 3 Ky AR B o 3T R R K R, 25 R] B B R AR L IX L2 TR A AR 25 AT AE
I, AT 53 5 T it 114 32 i 50 R R O S 5 2 T Sy S 2 ) S i R Al A kK A B T A v R B B A Y
BHACR . BIE b 58 B9 S8 S A B A TR R A AR e T s RIS — IR R
R fik 2% A 3 DX A ol BE A6 A B 1 A X T T3 5, BT R A AN M XMk ATl A olk 9 R AE T S MR
S U S W U R A A M DB R — D M R AT RS VI R HT, A 3 XA M B 5 AR R BIL 2 B T £
AT )5 B 25 (0 BRI AL BRI | 7R B R ) T 37 25 18] 25 AR T, B B 5 308 % 00 328 20 el 82 58 3, i X 1] 52
M 12 i A I 2 PR AR, 58 A 1) 5 T R Ak B2 2R ST RE W K DA di A AN ()l X 1L R Al B BE TR
PEAT A RO G 845 M XAl AE — > 58 53 58 A (T S BR T R NS A S 3l S R AR B 5 TR 9T B
T3 B B A A B R T — AR R TR o AR M T 37— A A R R R e T R A M IX (]
B Ty BE 43 0 SR AR, A% 0T A: 7 B ZR A 3 DX I 2l ) BAR oK A W R A A ol 158 A LA SE ARG Ay i AR DB
Pz BT S g LR BB B R R, LA SRR B A B AR R G B A N B ER A S R M A A
gl , A5 7873 M B8 IR a8 o 4 Al 2R 7 AR I T2 T TR M DX B By, AT S o X 57 B i A
W, AR SCHS bR B o B A AR L
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Hl: @A X R BEmmA, M T REZASD ,MBURAT HER, MR T
BiRE,

N -, aT/* Dy N N
85, aC(21) F B, 2 52 FE Atk 152 il 38 19 PR AR Aéﬁﬁiﬁﬂﬂa‘:> 0, i A2 8 FE ik 152 it 7 18
il
. o e SR - aT; aTy e e v s
1) Fe P /K Y- Bl 25 52 ) i e R ARG IE]HHLJ?Z'JETCT>O\%H <0, 3 15 Y A2 G R
il b,jl

Bt ) 2 308 e il 5 it 1R K VB A i, L A R SR 5 B A g A g R A A R AR O
KA, B g I A28 A LR AR 0 3 BEL R 3t TE 522 2% 45 DR 3R T 5 85t sl R e D 4 4 e 3K
R 2 ol 45 5230 K A G A B B ARG I o BT DL A A ] — R A A E T S R A B i e A
375 M DX 22 T B4 31X 57 5 G ek K Y- 57 T e A o 1 e DX H TR 14 5 3 i il 35 i B S R A
5 Z M B, 57 5 i B A M DX, G T 4 52 Al B B SE AR . E— 2D, AR SO S (15) £
A(19), HA TR A = ORI R R 0, WA

e
LA
Al =|"= X
A?l

!

9+0—1

IB[(1—aj )K'[(1—aj, )L}
B - (22)
(1—0)a. L) (a)K])

- 9401
1+r;;+—a;’” Q;;) X

Jl

K (22) KB, 28 38 KL Al 152 it % 28 1 345 K 50 1 52 ) n] {8 Bly b IX5R B U o HE AT 220 1, 5 BE AR
FPEOO<o<<DHE M+ 0—1>0, B HIXH SR EBK, LT KIYCRE . [, 45
AR (L) HEAT /1T, Y = w BF, A 52 5 B i 1) BRL A7 38 Ji o8 A XoF 52 3 5 it 4% il 82 2 19 3L 1 /D 1 %
32 K 11 S B0 A s il 15 it A TR K Y- R T BE B R it 1 B B i A 0N L R BR B R A A A
SRR 22, AH IV ) Hi DX 28 3R ASOR AR B R o Pl e mT L B2 i 38 it 2 1 3 [ D 4% M DX T B 1
A 38 38 32 i BUAS T B T 5 1R 1) T 3 T 3k A — R AL R B AR R, i 8 B B IR I Eh IR AR Al
] 5 ZOR AL B R BLAT R B Al 1) B A A L B A D IR R A SR i Bh
WA T 45 A b XAl AR 7 e R R B R AR B RS DA TR DX PN S Al 25 A A B R
B A% A RS X B A B AT 7 i AR e . AR R TS b T RS B YT R, R
A Al B A DL TR AR 09 32 i A R B 22 0 7 R B TE 2l 3, AT SR A2 TR R 0k, B
R AL A Ml T 359 A 8 8 2 7= R (R 45, 2020) o [RIISE, 2 36 118 58 30 35 el 152 i 4 2 8 ) 1 4T “ 47 B
DX 28 35 " D440 A0 X 30T 3 0 HDIRES  4 R TR 4 55 L ol Ak 2 T 01 O 400 LR AS oy, A R Tk X
BB R T S 2 ) A R ORI A DR/ A A L R Ml P R R TR DRI T e A T R R T
WG IR T AU K ROR . HE I, AR SCHR B 2

H2. i@ A ahi%sb R T RSN ZFE KA FEHFAEEG YR, 8 & L% 4L 9 18 1L 3 e
WER HARERITZFERALE,

(—) gt
A IR PSR Y, B e R T R R

trade,= C, + a,transport, + X, + v, + y, + ¢, (23)
efficiency,= C, + a\transport, + X, + v, + 7y, + e, (24)

o 9l i B 7S 18 trade,, . efficiency, 53 B R Hi DX 52 ) i FIVE U5 38 K R0OR 5 R AR 18 transport,,
Ry A8 3 FE BB L 43 ) A % (highway,) R (railway,,) &8k Chsry,) S EE (airline,,) P4 51$8 bR 217

©Young(2000) F1 JH 2242 (2004) 45 i, v = S AU T, 75 BORF iR T 51 8858 4 ifi 5 2 A 7 R S A, 0% 5
BOIE A AT R X 5 R
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BEa . AER(23) (24) AR SCGR I T — R AT R AR AR S B R i 42 i A8 &L 04 X, B3R - HOR A
#r (technology,) - N I3 %A Chuman,,) | 4 fl K& J& (finance,,) 7 b 45 18 F+ 9 (upgrade,) BN T 1
(fiscal,) HN R B 0E (fdi,) FERY T Cinfrastructure,,) B IT 54 (medical,) IR AL (urban,,) .
WAL, Co 2k 5 BT 5 a0 R0 3 53 590 O [0l U 28 8805 ¢ 0 ¢ 43 590) SRy BT (ISF TR] 50, 4y, 70 ) Ay T 0 e 2080 07 0[]
[ 5 2N 5 €, S BEATLATE 3 01

SRIG AR SOV T T A2 38 55 At 18 it 388 o0 b [X. 57 ) I ok 5 M) 28 5 BG KBCR A TH i R BRGNS

efficiency, = C, + a,transport, + astrade, + X, + v, + y, T &, (25)

o Bl i BE AR & efficiency, NGB KRR f B A 18 rransport,, R 28 38 FE Rl Bt 5 AL AR &
trade, UL IX A Gy it o, a0 B35 NH R AR E 55 & LR b BSOS F2E .

(D)ZENE

1B E S 2R KA E, SFMRKBCRMNI T F 5, 306 EE 25 KPR 48
FRAA—3. BT, A LR TR 2R A7 RAEA T 4 (RS, 2021) . AL,
AR SCAE S R RS2 A (2014) AT L DL 4 0 4 29 A /K P ke Ml et 28 D I KR, R AN F -

efficiency, = (gtfp./g:.)/ [(pgli+ xgki)/g:]
= gtfp./ (gl + xgk.), gtfp.= gu— 8L — xgk:

Hep gip, WEBERAEF RO KR, o HATRK R 0.0 0 B RIE A E KT R 97 3 1 f
BEA T B 5 gL, R gk, A3 0 DR 57 B ) RV AR A R, A (26) T, R U RACR AR TS gup,
BUEAEE, Y gifp, > g, B BTG R AR S Z 38 T, Y gofp, < g, B, B KACR S Z TR, Y
glfpy= g BF PR BORARAE

2. MK F . sTaA A Ak, P E 7Ok EE A 5 3 Al 1R i 1, DK AE B 0 B L MR B B A
3C 3 F Al 152 it A S BN A T ) IR 5 0 ) B K B, Dk 8 T R T R R R B T IR S
il o AW N AZ s AT Mk A R IR, B R B R T B 5% s A A 2 F R N B BRI
UL 2SR R GE T Jmy A B X 4% 28 28l SE b I it AT PR AR gE it . B AR SCES A BRI AR, S %
SCME £ AF (2022) 1 S, 3 RO BRI L kA R O B8 i A 3Rt 1 0 B X 4 Pl R B T —
AN F5 )37 0 28 S A I AR AR R . L, A B R A A SO (R A I R AR B
FRE0) /YR T 47 B DK AR 5 3 3 Rk A I T Kk A R ) AT 0 R B R AR Z AT k107,
B 6 T R 38 AR WA O 17 5 vy Ak B LA SR T 3 g R S TRDE AT 00 B o R S A RAE R 07,
BRI S WAE R 17 5 B AT 2 LA T B A0 A8 T FsF 0] a0 47 3000 B, R A 08 A s TR ok 07, B A0 A
WA 17,

SMH B Z R HRE . R T X R G U AR AR RS B AR SO SR B A AR (2020) (2
F 5 % (2022) 90 | 8 1 51 7 BRI E I 38 bR AT AG 5, A AR

(26)

Vi

H, Q¥ N i I I RAE S SH M5 5y it 5y 8 RAE (AR ITR = 57 9 SA X 8T 9 B 7R
(FET R ) 5y IS B 2 0T 500 B 1TT7E R 48 F1 S 8 Z [8] (Y BE 52 2R %0

OA 338 M ALFE SBMBLIR GML 8 803 2 2 A4 7= 3 (TFP) #4758 . Horb, 7= 5 A5 o W TT 92 BR GDP; 42
AFE AR BN i B2 BAF TR 7T B 3l T 9 AR A R B MOl A B AR B (R, S R 00 B AR A R B, AR SO
S A G ROR A S TLART B A R A 2 Ko, = Lo X[(g, + 60+ (1+g.) /(g + 8,) 1/2 38 I 53 3k 1 %5 A 4
o HH, Koo 2 2002 4F BEAAF Bk 5 oo, 7 2002 4F 822 95 7 $ 5F 5 ¢, 2002 4F & 2003 4F G U B K 5 8, AR B B AT
IHR 2 Bk 2245 (2004) iYL, 4 0, = 9.60% o
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13X (27) 7T LAAS ) 881 7E R4 F S 8 Z 6] i BE 488 R BOHIE A X
&Rs_ng/(y" ol ) (28)
5,

A AR (27) N (28) , Fe BN 20 B X [ 2004—2019 4F 1 IX 57 5 Ui it A T4 53

55— il 2002 4F 2007 4F 2012 4F 2017 AR e F AR 20 )b B A R Db b X
AT ) PR B R AR 45 48 45 3B 118 PR S  (QI) Y L Y (pf) VBT R (&) DA K 4 [ B 7
Gy ) Bt AR5 AR X (28) TR R R B (0F) .

B0 BREAE AT S GDP R IEM KR, &8 B 15 GDP K AR T X R

YR /YF=1+ opf

=(1+algh )1 +akglk,)(1+afgh )1 +algh)(1+alghs), (29)
n=1,2,3,4,5

Horp opf ARA SR MM KR, Y W RAR (AE B g8 W RAE W 14F GDP I K % a Ny
FU A8 28 850, T D R Al 2o b O R AN AT . (EAS — R A0 X TR 0 GDP IR AR B R A
0y AR SCKG e R4S 48 B AR GDP 19 28 AL 4% 43 77 Hh 308 5l 4 B8 = 1 5 GDP () BB 7 1 20, % T
ik 528 {45 55 (2022) — 80, AN R 3R

55 = R AR A LR AR BE A R B T RIAE & B R R R SR (27) X b X R ) i R R AT
o

AR T o A SR AR B AR (D ARG, UL R B AUES  F HOE R L R B
BB Z A0 ECAECI BE 5 (2) N T BEAR, ARG 5 NS R 2 A 500 B 5 (3) &x il & &8, AT oK 4 il LA %
HAHE GDP Z Ol B 5 (4) 75 b 4548 TR 9, UER = P b 8 in 8 55 55 — = 30 Il = He i % 5 (5) B
I, A B 5 GDP 22 He il B 5 (6) 41 i B4 0%, LA 24 4 S B foff FH A/ 4 40000 5 (7)) JE Atk 1%
it , DA T Al XA A S A T R 5 (8) BT AR, DA vl Fholl (B ) B U AR B 5 (9) I AR, LA
MREXANO 5208 AN H Z il B,

()& EFEHBP SRR ST

BT 2021 AR CHp DI T G0 AR 48 ) B 11 AR A AR 0 A — 0, 3 40 728 i 6 A LA 3R BRI B
IO S v [ 2004—2019 45 Ml 9% e DA B 3 T B0l VR S R e 6 4 . T S I TR] B R AR K, AR S
SBR T 5k 2% L G0 1O BEORE A FE 4 0T, AN 8 B B O BOHE B M A (R 5, A3 284
A3 T 0 ST i AR RS R A LI B R 4544 4 o AR SCKE IR B BN FAR B S AR A L 2004—2019
AR T )2 1A AR DR X BT A LS TR SRR A AR R AT A B 7 — A B A R AR
SCHCHE 8 A D AR A AR e ) R A 5 A S ) R T e AR ) (O B IR B SR AR ) A
B CHIBX CEEET) GRS M7 E R 5 M2 & B AR b B RS A28 s i b E %
H6 R ) 90 3 S R T T A R TR T A, R 1O R B PR R R M S T A

(1 #&r %t

AF i 75 T 1561 ¥IE fie/IMA RE
ZTF R AOR efficiency 2B ALK —0.0193 —87.1636 21.0851
X 57 5 i trade 5| SRR Ak 38675.7400 127.6317 426727.8000

DA LA ] RAT 5 E0 1148 bR 52 S It b U 0 4F 03 S FERB AR O M 1B 48 R MO LA B e TR AE AR e,

o LR 4E SR 2002 4F 2007 4F \ 2012 4F 2017 4F , 7 RI4E A 2004—2019 4 B 3L Rl AE 2 4h R HABL Ay o i i 2002 4F BE #2

F BN E 2003 4% 2004 48 B BE 5 B0, (4 1 2007 45 B2 452 R 45004 B 2005 4F . 2006 45 . 2008 4 . 2009 445 br B2 5 44

fifi B 2012 4F BE 4 2 B0l 3 2010 4F (2011 4F L2013 4F . 2014 4E- 45 b 52 5 B , 1 2017 4F 1B 88 2 B4 53 2015 4F . 2016
4F (2018 4F (2019 445 bR 57 5 $ 4% .
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g k1

AR e 0 2 33 ] ¥l He/ME PN
highway A % FEL RS0/ AR5 AT 1B X T AR 98.6669 2.8999 942.2932

railway Bl (i =1; Kz HE=0) 0.9630 0.0000 1.0000

A2 38 B Al 1 it

hsr Rk (FFiE =1; K& FFil=0) 0.3184 0.0000 1.0000

airline Wizs GEAL=1; KEML=0) 0.3996 0.0000 1.0000

HARAB B technology R ABCE/ (3 B+ AR 20.3554 0.2830 72.7316
NITHAR human 107 NAER K R 4 180.6929 0.0000 3502.1800
G R R finance AR 4 LA SR AL/ GDP 112.9287 7.5319 962.2103
7 T upgrade S R N /4 3 91.0055 9.4317 1347.7440
BUN T 1 fiscal W% /GDP 26.0124 0.9232 1162.8770
SN H AR Jdi AL RS A1 55 4 8 249786.3000 0.0000 12500000.0000
FEA it infrastructure A AR R S5 T8 e T AR 1546.1420 0.0000 22160.0000
BT 518 medical Pl (B L) B I % 8799.9290 377.0000 115771.0000
Wi A A urban TR AD/&mEaAN 35.7295 0.0000 100.0000

mM.LIEE R

(—)EAERAER

A Statal6.0 AT H 404, 2 2 0 BEAY T BRI 45 3 . Hor 91 (1) —(4) 43 BIE
TN R R AT XX R G W R EE R S A RG] A B[R] T KON A
PER B8 R L BRI R A A3 1 DX B ) U G, B R 05 0 0.2084.0.4684,0.2154,
BCAF AU 1A BRI WY, 1T EL S R | v N i X BA B 9 A 1] 05 R B AE 190 K
PRI, 5 35 19 52 38 kil 152 it At 160 A 4 T 8 — R TiT 37 A 1R B0 17 1% S ) B il 28 it R e, T G AR SCER I
F G T 48 735 9, A2 300 5 it 18 it 22 15 RE 08 (2 g 26 )7 2 3R 78 43 i 2l , i ey DX Bl T 3 — IR0 1R 3 A v A0
B 45 Ml DX A 77 B3R 0 b R O R Al AR R SR AR A A 7 R A UAS, DT 2 3 b IXC ] B2
Aok, B b X 57 B

AR SR e B, LS R 1 X5 B I e A S et 2 O B, DA R B — 0.1873, 1% 45 BB A TR AR
W ARSCN R AT BEAAAE AN R IR - — 7 I, 28 ds i LA — @ FR kv L E 2R K s T fg , il s 1%
12 7 A S AR 5 38 6% 32 R BT o e A, O IR A S 5 X 5RO B 2 1A) T B IE A 56 G A M LA iR
W5 05— J7 L AE Ry — Ak TR R i T 5K, b B S 2 i PL I R A R O T A A s
(), F T A 22 2 0 3 T R A 8, SR AT AR I 5 T B 10 25 [0 A Jm A7 AR W R OB, A it — 25
Vi L 25 P ISR R X B A 3 — 2D 5 S B AR A T S U T A RE TR B R 0 A A2 i 3R Y [
i 184 0 b X 3R 5 O

%2 ®mPELR
(1) (2) (3) (4)
At
Intrade Intrade Intrade Intrade
0.2084™"
Inhighway (2.84)
. 0.4684™"
railway
(7.32)

DR IE 2020 4E (b FE 3 G445 %), B 2019 4E B T A Bk % s i K R i
3827971 J3 i (799314 Jy i \1458.09 Jy i, Horpr, B AL A S8R & 5 HeAH 0.03% 6
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4k 2
- (1 (2) (3) (4)
Intrade Intrade Intrade Intrade
0.2154""
hsr
(6.94)
—0.1873™
airline
(—4.17)
il A = = = =
i [B] FT  A80 7 = = = P
pURIRIER 4544 4544 4544 4544
g R B R? 0.4590 0.8678 0.8685 0.8675

e ok A B R R LU SU AI0N K ERE AR THET A A RBERRETREREFERTE, T
AERBAGADN SARR ;R TFE®E, EX P AN TEHNETDELER, L& L, AT ARERAE LT,

e 3 MY 2 Lk 1 U S5 SR R OR e R B, 0 I BRI LR Ak R S YA B TR TH A B K AL
(A H R E4 91K 0.0330.,0.0382.0.0191 F10.0697, H.4» BIFE 5% 8% 10% Bk F | 8% X /M4
SCHRVS TR . AT L S8 R A 3R bt A A TR DX ek T 8 % R B RE e A R T I S AT B IX 48
BT | A o R B A R R WR VR VR A R s A R P R T A B K AR

k3 @)%
o (1) (2) (3) (4)
efficiency efficiency efficiency efficiency
Inhich 0.0330"
eneay (1.68)
y 0.0382"
raitwa
Y (1.67)
0.0191"
hsr
(2.24)
0.0697
airline
(1.83)
P AL Bt = e & 2
T [ R = 2 e JE
P ] [51 7 2800 = 2 = e
RURIUEIER 4544 4544 4544 4544
AR R BR? 0.0059 0.0553 0.0553 0.0554

(Z)MFIEELER
Fe A T A A T M X5 B R PR K ORI A S5 R . R 45 (D) — () 5k
N VBRI v AR S 3 A M X5 ) O R M 2 B K ACR A MU 5 R . TR L, TR SR
SRR B R R LS YRR A AR T M IX 2 AL I R B4 51 D 0.0003.,0.0250,0.0110
0.0774, H101 )3 R B4y 5046 10% 80 5% WK b B35 [T, # X 52 5y i B 0 26 57 338 K 380 19 5% i)
W IE  BOA SCHR AR U8 2 A5 B S 4 B0 UE . LAk, RS A Hh X B 5 i i A S AL AR i L s X 4
Tedh KRR B S 3 O IE o AR SCEE A 26 2 PSR 3 P 2 R 2 T G KRR 0 (8] U 45 SR A Ml X )
FL 25 R TR A KB 5 Y A2 3 3 i KR R A A AR PR SR IR R (CINE AR RIR 595 3l ) 45 ) TE TR A
V) 35 B 38 30, k5 4 v 0 L Xl R £ K50 B 7, PR AT B X R B R R RCR IR T . B
T b, 28 B a0t A R T AT T 40 B AR R 2 B R T IS R AR R AR b X5 B 1k i i
i op B W Ml X 5R ) i (R, A8 R A 1R it 3 A T b DX (R 2R R AR R S AR TR B AR, AT o
By 4 XA 3 L Ll A 43 ORI S BR  AEoke B sk T A v e On; O Ak B R BE L R HE L AR R
FLZ8 3% (Brinkman, 2016) , & 4488 R RIS 28 U L 35, AT BB A% 412 1= 28 T 14 K AR
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k4 wmEasR
3 (1) (2) (3) (4)
efficiency efficiency efficiency efficiency
e 0.0003"
gy (1.84)
y 0.0250"
raittwa
Y (1.71)
0.0110™
hsr
(2.14)
o 0.0774"
airline
(1.85)
0.0370 0.0384 0.0379 0.0404
Intrade
(0.78) (0.74) (0.78) (0.76)
s i A8 bk b b b 2
I T [ A% b = b =
FisF [E) 1 %07 = = = =
BURIUKIEN 4544 4544 4544 4544
A P R B R 0.0061 0.0555 0.0555 0.0556

I RENRE SR EELE

2 18 B AN [ 32 38 5L il 3 e 9 B0HE R AE AR SCHE SR R BT RS0 U A 7 (Sys-GMM) Y
B2 T AR TR G 50 A B S M) 8 B B R AMOR 4 SR  RR EME  AR S T A 22 SR RS 55 40 ) X Ak B L e R
W25 52 Wi 28 5% 1 1 80 10 P S M AR R A 0 0 e AR SRS R T L AR e i A BRSSP A [
X Ry, 32 38 LAl it 5 28 U HE K R0R Z IRDUE e A7 AE B BRI AE TR, i R T R A 3t U
Sk R k3 HCHSF ) U0 kR 2 A ) R, R B TR T R R DG R AR A — o 1 TR

(—)Sys-GMM %

AR SCHH Sys-GMM ik 17 R e PR 36 i &5 R 2 5 i . Hoh & 5311 (1) B (2) 45 R
L AR2)TE 10% 1 5B B K B T L # GMMAS A %%, R, Hansen A6 36 48 i1 # 4 A 8.3
Tl T HAR WA R, 8ok A R S RAAT IR . 158 1T A B L X R 5 T i 1
BRI, 28 B M IXBR ) ik R AR 106 KO BT B I s e ROk 0.0021, Hk 51 A
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Transport Infrastructure, Regional Trade Flow and Economic Growth Efficiency
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Summary: Countries worldwide attach great importance to transportation infrastructure, for its development level
profoundly affects the quality of a country’s economic growth. Since the 21st century, China’s transportation
infrastructure has achieved leapfrog development. For example, expressway, high-speed railway and air transportation
have accelerated the cross regional flow of productive factors such as population, capital, and technology and the process
of market integration, as well as the three-dimensional, comprehensive and regional modern transportation network
layout. Transportation infrastructure is the basic link to establish market connections, which is conducive to promoting
the smooth flow of goods on a larger scale and improving the efficiency of market-oriented allocation of resources. Against
the background of building a unified domestic market, cross regional transportation infrastructure has an irreplaceable role
to promoting the full flow of resource, supporting the supply-demand balance of regional products, and prioritizing
economic development efficiency.

This paper establishes a multi-sector and multi-region spatial economic model to discuss the relationships among
transport infrastructure, regional trade flow and economic growth efficiency in spatial general equilibrium. Theoretically,
the reduction in transportation costs brought about by the construction of transport infrastructure is conducive to
promoting the flow of goods, resources, and factors over a broader range, and improving economic growth efficiency by
increasing regional trade flow. The analysis of Chinese urban data based on matching and integration shows that the rapid
expansion of highway, railway, and high-speed railway can significantly increase regional trade flow. Further testing the
mechanism that transport infrastructure affects the economic growth efficiency shows that highway, railway, high-speed
railway, and aviation can improve economic growth efficiency through increasing regional trade flow. The above
conclusion remains robust after considering different methods of measurement, as well as interference factors such as
omitted variables and mutual causality.

The contributions of this paper are three-fold. Firstly, this paper focuses on the efficiency of economic growth,
rather than the scale or rate of economic growth. This paper analyzes how transportation infrastructure affects economic
growth efficiency through increasing regional trade flow, and discusses how transportation infrastructure optimizes
economic production efficiency in improving resource allocation efficiency, so it has novelty in research perspective and
content. Secondly, a spatial economic model is established that includes mobile labor, depicts inter-regional trade, and
reflects resource allocation. In this model, the transportation of goods mainly relies on transportation infrastructure, and
the optimal transportation cost is defined as the lowest cost route decision of producers between different locations,
resulting in economic growth issues in spatial general equilibrium. Thirdly, using the data of 284 cities in China from
2004 to 2019 to verify the theoretical hypothesis, this paper builds a highly refined distribution database of China’s
transportation network from the perspective of a comprehensive transportation network to explore the impact of highway,
railway, high-speed railway and civil aviation on regional trade flow, and economic growth efficiency.

This paper enriches research on the relationship between transport infrastructure and economic growth efficiency. It
provides empirical evidence and important insights for transport infrastructure to promote the flow of commodity factors,
break regional market segmentation, and improve resource allocation efficiency under the construction of a unified
domestic market. When evaluating the costs and benefits of transportation infrastructure investment, decision-makers
should fully consider the hidden cost, and pay attention to the practical problems of high investment cost, low use
efficiency and repeated construction of projects. In general, it is necessary to optimize the role of transportation
infrastructure in resource reallocation, relies on the government to break through the “administrative region economy”
barrier and provide transportation guarantees for improving the efficiency of economic growth, building a unified domestic
market, and building a new development pattern based on “dual circulation”.

Keywords: Transport Infrastructure; Economic Growth Efficiency; Spatial General Equilibrium; Unified Domestic
Market
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