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Re-estimation of China’ s Inter-provincial Trade Flow and
Research on Trade Evolution Characteristics

Li Ziruo Xia Xiaohua Huang Guitian

Abstract: For the first time ever this paper constructs a database of intra-provincial inter-provincial and
international trade covering 28 provinces in China from 1992 to 2017. The database includes inter-provincial
freight volume inter-provincial total trade volume inter-provincial trade data of different industries as well as
import and export trade data of different provinces and industries. Based on this database China’ s inter—
provincial trade evolution characteristics are analyzed comprehensively from the perspective of weight total
trade volume and trade by industry. The results show that the total domestic trade volume is positively
proportional to the economic scale of each region the trade in goods is more important in the undeveloped
regions of northwest and southwest China while trade in services has more influence in the north east
southern coastal and central developed regions of China. Each region strongly prefers domestic trade and intra—
regional trade to international trade and inter—regional trade and intraregional trade proportion of manufacturing
products is higher than that of primary products. International trade exerts a greater influence on north east
southern coastal regions while domestic trade is more significant to central northwest and southwest China.
The increasing trend of intra-provincial trade proportion reflects the lack of China’ s domestic market
integration. At last in order to analyze the impact of original data error on the estimation of inter-provincial

trade flow the Monte Carlo technique is introduced to calculate the uncertainty of inter-provincial trade flow
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estimation results whose relative standard deviation is no more than 6. 12% ~ 8. 44%.

Key words: Inter—provincial Trade Database; Trade Evolution Characteristics; Uncertainty Analysis;

Monte Carlo Simulation Technique

2005

(2005) .

2002
2010

2010

30

(2012) .

(2012)

(2012)

l

(

(2009)

(2013)

[13 ”» 2003 _
»
(2002) .
(2007)
(2009)
1993-
1992-2017 28



e 37 o

37 8
()
( » « »
()
)
1. o
1982
2. o
(1951) .
(2002) .
(2012) . (2012)
()
Leontief  Strout( 1963)
1. °
( 1996)

”( Leontief

Strout 1963)

Isard

(2007) 1987
1997
2007



e 38 ¢

2020 8

”»

(2009)

21

(2009)

13

Yi

“«

»

30 (. )21

21 0

LO® > 1 i

(2007)

o

”2003-2005 30 ( -



e 30

37 8
()
1.
(1)
9% ~21%.
( 2013) .
(2) o
)« Do
2.
(1) o
RS _MQRS
2"
fs R S
2"
( 1996)
s
HOO
H® R S
(
(2)
( GDP) -
(2013)
,
. GDP. .
Do
3.
(1) o

1993-2017

(

N

(



A R S yi R i
L Yi Q?S
= (i y) O
©)
(2) o
=R -R i o
®
( DA DA
XS DA )
2007 ( ChinadRIO 2007) ©,
()
N N 28 (
1997
( »
26 20 5
1 o
()
(2 (
o 2007
@ 1992 1997 .2002 .2012 2017
©) HS
@
2017 (2018)

®

)

(4)
45
R
® N
R 1
@,
DX
2007
v )
28 ( ) 8
+ China-RIO
N HS
15
1992 .1997
K )



37 8 : * 4] -

S01
502
S03
S04
505

506
S07
S08
S09
S10
S11
S12
S13
S14
S15
516
S17
S18
S19
520

521
S22
523
524
S25
526

) ( . ) o
- 1993 @ 37.239 42.60%; 2017
1993
15. 06% 2017 6.35% 13. 00% 4.52%
. 1993 15. 552 17.79%
2017 30. 13% .
o 1993 N
0.378.0.610.0.549  0.685
12.21%+19. 711%17.73%  22.12% 2017

9.10%-.21.51%15.35% 25.81%

2017 GDP GDP 12. 68%-20. 00%+14.49%  20.98%2,
1993 ® 0. 199 2017 8. 675
@
€ Do

@
NS}
W

—



« 4D e 2020 8
8.65% 2017  GDP 7.42%9,
2 8
( ) ( )
1993 2017 1993 2017
2.549 | 4.615 | 2.295 | 5.783 0.070 0.107 0. 061 0.051 1.507 | 1.138 | 0.446 | 0.756
2.428 | 4.619 | 1.427 | 2.796 0. 080 0. 095 0.034 0. 062 1.915 | 3.904 | 0.514 1. 494
5.684 | 7.020 | 6.572 | 22.748 | 0.198 0. 180 0. 041 0. 036 6.786 | 2.336 | 1.493 1. 667
6.933 | 6.233 | 3.630 | 5.255 0.334 0.277 0.118 0.128 | 12.641 | 8.928 | 6.227 5.390
6.871 | 4.498 | 2.630 | 3.691 0.285 0.264 0. 280 0.316 6.738 | 8.660 | 5.782 | 4.274
11.469 | 8.953 | 27.710 | 13.228 | 0.340 0. 345 0. 035 0.036 | 12.313 | 13.573 | 1.232 | 0.863
3.695 | 3.120 | 21.469 | 5.481 0. 088 0.111 0.013 0.018 4.390 | 4.286 | 0.377 0.394
4.082 | 4.655 | 4.230 | 10.981 | 0.154 0.170 0.021 0. 023 3.855 | 7.321 | 0.772 | 0.890
o 1993-2017
o 2017 GDP 2017 N GDP
95% 0
2017 N GDP
90%?@,
o 1993
2.42 2017 3.08
- 1993
-2017 N 70% 2017
2.89 .1.86 1.53
1993-2017 N 2017
13. 89% 12.39  .11.27 6.73
() @
( 1) 1993 40. 44% 2017 35.71%
11. 70% - N S N N N N
( 2) 1993 39.27% 2017
34.92% 11. 06% N N N N N
( Yo
4 Vo



37 8 *43
100 100 100 100 100
50 50 50 50 50
0 1995 2000 2005 2010 2015 0 1995 2000 2005 2010 2015 0 1995 2000 2005 2010 2015 0 1995 2000 2005 2010 2015 0 1995 2000 2005 2010 2015
Jex R L 7 WEE
100 100 100 100 100
50 50 50 50 50
0 1995 2000 2005 2010 2015 0 1995 2000 2005 2010 2015 0 1995 2000 2005 2010 2015 0 1995 2000 2005 2010 2015 0 1995 2000 2005 2010 2015
TF Ak AL L I
100 100 100 100 100
50 50 50 50 50
07995 2000 2005 2010 2055 © 1995 2000 2005 2010 2015 1995 2000 2005 2010 2015 © 1995 2000 2005 2010 2015 1995 2000 2005 2010 2015
: Eiyd i R
100 100 100 100 100
50 50 50 50 50
0’7995 2000 2005 2010 2015 [995 2000 2005 2010 2015 0 1995 2000 2005 2010 2015 07995 2000 2005 2010 2015 995 2000 2005 2010 2015
R Wik Wi P ]
100 100 100 100 100
50 50 50 50 50
0 1995 2000 2005 2010 2015 0 1995 2000 2005 2010 2015 0 1995 2000 2005 2010 2015 0 1995 2000 2005 2010 2015 0 1995 2000 2005 2010 2015
il S =H Berd N
100 100 100
50 50 50
0 0

1995 2000 2005 2010 2015
Hi

01995 2000 2005 2010 2015
TH

1995 2000 2005 2010 2015
i

1 (. (%)
100 100 100 100 100
50 50 50 50 50
079952000 2005 2010 2015 © 1995 2000 2005 2010 2015 © 995 2000 2005 0102015 1995 2000 2005 2010 2015 ° [995 2000 2005 2010 2015
e ¥ Wk
100 100 100 100 100
50 50 50 50 50
079952000 2005 2010 2015 © 1995 2000 2005 2010 2015 © 1995 2000 2005 20102015 1995 2000 2005 2010 2015 1995 2000 2005 2010 2015
T H 21N ki LH
100 100 100 100 100
50 50 50 50 50
07995 2000 2005 2010 2015 01995 2000 2005 2010 2015 © 1995 2000 2005 2010 2015 © 1995 2000 2005 2010 2015 1995 2000 2005 2010 2015
WL ZH wE { R
100 100 100 100 100
50 50 50 50 50
0’1995 2000 2005 2010 2015 ©1995 2000 2005 2010 2015 19952000 2005 2010 2015 1995 2000 2005 2010 2015 1995 2000 2005 2010 2015
aIEE) Wik bl ES V|
100 100 100 100 100
50 50 50 50 50

0 7995 2000 2005 2010 2015

100

0 1995 2000 2005 2010 2015

0 7995 2000 2005 2010 2015
=

50

100
50

100
50

0 79952000 2005 2010 2015
Hifg

0 79952000 2005 2010 2015
FTHE

0 79952000 2005 2010 2015
Hrad

01995 2000 2005 2010 2015
S}

) (%)

0 1995 2000 2005 2010 2015
il

P HOR T = B (A, BRSSO URE T I b, SUN. HIERN SIS0 EAL
THIAN A —LE NSRS — Bl A PR ET a0 R Wi A ) 2R a1 A
Ao UFET EJ 0T RITT IZR A NS5 08— BLAL THGR KPS ke 1 [
#H g Z A — R A o

SLRUR NI

s AR SS B 5y ARSOR B PR 5 AR N 51 5 e BRLL R LA

B BRG] o TOIR e A B BT )3z i A A I AR B ik I 55 5R
KT 19932017 4F FREE PR 5 V3 oG5 v AP 0 1 BA 3R 1 4548 Z 81 A9 52 D) R AR e f
s DO S e 1 TS — R R A R e

B VIRV PR  h  ARAE LA R Ui XA N B 5 L Bl o N 1993-2017 4
S = W BV HR S 79 TR (RN S5 LB TR B A T e



o 44 . 2020 8
o 8
3 4,
3 8
(%) ( )
79.71] 0.59 [10.07 | 3.59 | 0.05 | 2.96 | 2.49 | 0.54 | 0.370 |0.295 | 0.037 | 0.038 | 0.016 | 0. 002
3.47 |64.08 [13.35| 3.75 | 0.91 | 9.58 | 1.69 | 3.19 | 0.063 |0.040 | 0.013 | 0.010 | 0.002 | 0. 001
13.16| 2.95 |51.27 | 8.73 | 1.40 |14.26 | 5.24 | 2.98 | 0.283 |0.145 |0.093 | 0.045 | 0.010 | 0.001
1090 5.78 | 1.02 [10.75|53.50 | 6.59 | 14.92| 3.89 | 3.54 | 0.230 |0.123 | 0.047 | 0.060 | 0.004 | 0. 006
0.08 | 0.21 | 1.48 | 5.69 |51.38|27.03| 2.29 |[11.83| 0.266 |0.137 |0.055|0.075 | 0.007 | 0.005
1.70 | 0.93 | 6.26 | 5.32 | 11.17|65.01 | 2.94 | 6.67 | 0.645 |0.419 | 0.115|0.110 | 0.004 | 0.001
4.48 | 0.52 | 7.22 | 4.35 | 2.97 | 9.23 |67.12| 4.12 | 0.205 |0.138 | 0.034 | 0.033 | 0.001 | 0. 001
0.53 | 0.54 | 2.27 | 2.19 | 8.45 | 11.54| 2.27 [72.22] 0.373 | 0.269 | 0.039 | 0.064 | 0.002 | 0. 001
62.72| 0.57 [17.31] 4.29 | 0.08 | 5.15 | 8.81 | 1.06 | 3.418 |[2.144 |0.579 |0.696 | 0.027 | 0.275
2.22 [77.29 ] 8.79 | 1.07 | 0.36 | 4.25 | 3.31 | 2.71 | 0.879 |0.679 | 0.107 | 0.092 | 0.005 | 0. 179
13.61| 1.78 |51.33| 5.33 | 0.87 | 16.76 | 6.70 | 3.62 | 4.348 |2.232|1.387 |0.730|0.049 | 0.862
o1 8.06 | 0.52 |12.72[42.52| 5.38 |18.66| 6.67 | 5.47 | 1.822 |0.775 | 0.468 | 0.579 | 0.021 | 0. 656
0.11 | 0.13 | 1.60 | 4.14 |43.9130.94| 2.85 |16.33 | 2.370 | 1.041 | 0.633 | 0.696 | 0.036 | 0. 523
1.05 | 0.22 | 4.36 | 2.04 | 4.39 |79.84| 2.97 | 5.12 | 16.703 |13.336| 1.591 | 1.776 | 0.029 | 0. 172
2.64 | 0.26 | 2.55 | 1.06 | 0.59 | 4.35 |86.35| 2.20 | 11.414 |9.856 | 0.909 | 0.649 | 0.010 | 0. 150
0.36 | 0.24 | 1.56 | 0.99 | 3.84 | 8.48 | 2.49 [82.04 | 10.075 |8.265 |0.677 | 1.132]0.023 | 0.263
4 8
(%) ( )
90.74 | 1.81 [ 2.23 | 2.43 | 0.11 | 1.36 | 0.92 | 0.39 | 1.220 | 1.107 |0.045|0.068 | 0.031 | 0.030
2.99 [81.95]5.69 | 2.82 | 0.51 | 2.35 | 2.45 | 1.23 | 0.741 |0.607 | 0.062 | 0.072 | 0.023 | 0.038
3.71 | 5.76 |76.44| 4.76 | 0.57 | 4.79 | 2.07 | 1.91 | 0.732 |0.560 | 0.102 | 0.070 | 0.020 | 0. 022
1092 1,321 0.93 | 1.55 |85.69| 1.23 | 5.36 | 1.67 | 2.25 | 2.245 | 1.924 |0.214|0.107 | 0.085 | 0.076
0.15 | 0.41 | 0.45 | 2.96 |83.71| 6.11 | 0.63 | 5.58 | 0.933 | 0.781 | 0.086 | 0.066 | 0.201 | 0.193
1,09 | 1.14 | 2.30 | 7.90 | 3.74 |79.51| 1.21 | 3.10 | 1.523 | 1.211 |0.138|0.174 | 0.023 | 0.021
1.65 | 2.67 | 2.22 | 5.49 | 0.87 | 2.70 |82.14| 2.26 | 0.681 |0.559 | 0.050|0.072|0.008 | 0.011
0.24 | 0.46 | 0.70 | 2.53 | 2.61 | 2.36 | 0.77 [90.34| 2.000 | 1.806 | 0.063 | 0.130 | 0.015|0.014
85.90| 1.84 | 4.51 | 2.13 [ 0.19 | 2.83 | 1.99 | 0.62 | 12.581 |10.807|0.849 [0.925|0.378 | 0.317
1.75 |78.50| 7.58 | 1.84 | 0.35 | 3.90 | 4.32 | 1.75 | 13.183 |10.348| 1.390 | 1.445 | 0.461 | 0. 989
1.08 | 1.90 |85.27| 2.74 | 0.52 | 5.40 | 1.71 | 1.38 | 52.738 |44.972|4.174|3.592 | 1.302 | 0.436
- 0.45 | 0.41 | 2.45 |80.36| 1.79 | 10.81| 1.54 | 2.18 | 59.083 [47.479|6.989 | 4.615 | 5.597 | 3.518
0.06 | 0.12 | 0.72 | 2.78 |82.23| 8.41 | 0.50 | 5.18 | 38.181 |31.394|3.701 |3.086 |5.178 | 2.755
0.30 | 0.44 | 2.42 | 5.43 | 2.73 [85.50| 0.96 | 2.21 | 117.582 [100.538| 8.096 | 8.948 | 1.076 | 0. 500
1.25 | 2.84 | 4.50 | 4.54 | 0.95 | 5.63 |77.42| 2.87 | 20.078 |15.544|2.008 | 2.526 | 0.331 | 0. 160
0.09 | 0.28 | 0.87 | 1.55 | 2.38 | 3.12 | 0.69 |91.00 | 83.070 |75.597|2.700 | 4.773 | 0.680 | 0. 434
3 o
o 1992

e



37 8 : e 45 -

0. 645 0.419 2017
16.703 13.336
; 1992
72.22% 2017 82. 04%; o
o 1992 N
; 2017 N N
0.911 0. 676 0.559
4 o
o 1992
2.245 1.924 ; 2017
117.582 100. 538 ;
90% o
. 1992 68.43% 2017
70.70%; 1992-2017 2%
1992-2017
81.28% 86. 52%Y;
63. 86% 68.30% o
64% @ 83% o
. 1992-2017
97. 48% 93. 96% 92. 54%
94.27% » o
o 1992-2017
63. 04% 65.75% 83.82% 83.27%
73.43% 74.51% .
1992 0. 630 71.99%
11. 59%; 2017
76.42% 13.98% . 1992
4. 690 37.49%
5.426 43.38%; 2017 35.43%

@
(72.22%+90.34%) /2=81.28% ( 82.04%+91.00) /2=86.52%
@ 1992 (79.71%+64. 08%

+51.27%+53. 50%+51. 38%+65. 01%+67. 12%+72. 22%) /8=63.04% .



T

2020 8

57.86% .

GDP

10210° 10210° 10210° 10x10* 10x10*
5 5 5 5 5
P95 3000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020 {990 2000 2010 2020 1990 2000 2010 2020
b 7 7k
10x10° e 10210* 10210° 10x10° 10210*
5 5 5 5 5
0 0 0 0 0
1990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020
10210* T 10x10° kil 10x10* R 10x10* 10x10° e
5 5 5 5 5
f950 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020 {990 2000 2010 2020 1990 2000 2010 2020
D s . .
10.x10° 10210° i 10210° 10210* 10210* )
5 5 5 5 5
0 0 0 0 0
1990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020
Val) i i R
10x10° 10210 10210° 10.x10* 10210°
5 5 5 5 5
0 0 0 0 0
990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020 1[990 2000 2010 2020 1990 2000 2010 2020
104 L B 10" =W B Hifr
10 197 197 ERRATELE
: ] 3} . i ey ey
1990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020
Hig THE o
( )
100 100 100 100 100
50 50 50 50 50
0 IH |H IH IH 0 IH I 0 IH IH i 0 IH | 1 0 IH “ 1
1997 2002 2007 2012 2017 1997 2002 2007 2012 2017 1997 2002 2007 2012 2017 1997 2002 2007 2012 2017 1997 2002 2007 2012 2017
100 ALx 100 R 100 ikl 100 LI 100 AR
50 50 50 50 50
ol al 1, 11l b 1T I T O TP e A N TN P e A | T I
1997 2002 2007 2012 2017 1997 2002 2007 2012 2017 1997 2002 2007 2012 2017 1997 2002 2007 2012 2017 1997 2002 2007 2012 2017
» =+ N v b
100 Ly 100 Gk 100 R 100 100 L]
50 50 50 50 50
o Y P PR N Ve A PO [ T e PR I 1 e | T [ TN
1997 2002 2007 20]2 2017 1997 2002 2007 2012 2017 1997 2002 2007 2012 2017 1997 2002 2007 2012 2017 1997 2002 2007 2012 2017
100 ksl 100 £l 100 il 100 ILF 100 it
50 50 50 50 50
o S PR T | VRN T o P N 4 VN 1T P e A 1 R | Y
1997 2002 2007 2012 2017 1997 2002 2007 2012 2017 1997 2002 2007 2012 2017 1997 2002 2007 2012 2017 1997 2002 2007 2012 2017
L W ) & =
100 100 100 100 100
50 50 50 50 50
1997 2002 2007 2012 2017 1997 2002 2007 2012 2017 1997 2002 2007 2012 2017 1997 2002 2007 2012 2017 1997 2002 2007 2012 2017
100 Ll 100 B 100 = 6 il Hil
I = o A R A
50 50 50 3
po 1P 1 ) P 1 Y e 1 O N Y iy
1997 2002 2007 2012 2017 1997 2002 2007 2012 2017 1997 2002 2007 2012 2017
Hig TE i

(%)



37 8 « 47 o
4 @ Y
o N 2017
. . ( Temursho 2017) o
( Bullard ~ Sebald 1988) o Lenzen  (2010)

o Temursho( 2017)

10% o
(2012) .
R v =l oy
QF = QF + 8QF
(v d" /73y )0F (5000
ot = (6 =) /1
5t
10%.50% 100%
5 10%
; 50%

100% 6.12% ~ 8. 44% o

1993

e

o Quandt( 1959)
o Lenzen( 2001)

3% o Wilting( 2012)
Wilting
s i & = df +sd
s
) o

13 ”

0.57% ~0. 79%
2.880% ~4.03% |
Wilting( 2012)

1997 1993-1997



« 48 o 2020 8
5 2 (. )26 (%)
1992 1997 2002 2007 2012 2017
-10% 10% 0. 60 0.57 0. 67 0.61 0.63 0.79
-50% 50% 3.03 2. 88 3.37 3.10 3.18 4.03
-100% 100% 6.49 6.12 7.12 6. 67 6. 82 8.44
10% 10000
0.73% 4.6% ., Lenzen
(2010)
5.5%~8.5%.
o 100%
6.12% ~8. 44% o
o 5 100%
100%
o Lenzen (2010)
19924 199748 20024

10" 107 10° 10°
RWHE ()
200748

]&.
HuE (e

5 28 (.

107

1992-2017

Ro&E (zi)
20124F

W%

7

FEXTE

10° 10°
HAHE (25
20174

107

Aok (L)
-100% 100% )




37 8 : « 49 «

PSR N O VR Y

10
11
12
13

14

17
18
19

20

163.

. 28 (. )26
6. 12% ~8. 44% .,

. ( ) 2007 (5): 36-42.
M . : 2005.
M . : 1996.
. 2002(9) : 58-64.
M . : 2007.
M . : 2012.
. — I C )
2009 8(4): 1455-1474.
. 2012 35(9): 41-60.
2002 A (2009) — C .
2009: 19-36.
. 2013(5) : 100-108.
. 2018(4) : 88-97.
. 2012 29(5): 3-9.

Bullard C W Sebald A V. Monte Carlo Sensitivity Analysis of Input-output Models J . The Review of Economics and Statistics
1988: 708-712.

Isard W. Interregional and Regional Input-eutput Analysis: a Model of a Space-economy J . The Review of Economics and Statistics
1951: 318-328.

Lenzen M. A Generalized Input-output Multiplier Calculus for Australia J . Economic Systems Research 2001 13(1): 65-92.
Lenzen M Wood R Wiedmann T. Uncertainty Analysis for Multi-region Input-output Models-a Case Study of the UK’ s Carbon
Footprint J . Economic Systems Research 2010 22(1): 43-63.

Leontief W Strout A. Multiregional Input-eutput Analysis M . London: Palgrave Macmillan 1963.

Quandt R E. On the Solution of Probabilistic Leontief Systems J . Naval Research Logistics Quarterly 1959 6(4) : 295-305.
Temursho U. Uncertainty Treatment in Input-output Analysis A . Handbook of Input-Output Analysis M . Edward Elgar Publishing
2017.

Wilting H C. Sensitivity and Uncertainty Analysis in MRIO Modelling: Some Empirical Results with Regard to the Dutch Carbon
Footprint J . Economic Systems Research 2012 24(2): 141-171.

( ) o o : leeziruo@

como



