B398 108 H b2 1R R Vol.39 No.10
2023 F£10F International Economics and Trade Research OCT. 2023

RCEP

RCEP
( TERGM) 2002 ~2021 RCEP
RCEP “ — 7
“ 7 : N RCEP
o RCEP
X RCEP :
. RCEP; ; . TERGM
o F742 A : 1002 -0594 (2023) 10-0022-20
DOI:10.13687/j.cnki.gjjmts.2023.10.003
. WTO
RCEP 2022 1 1 . RCEP 15
N o RCEP
2021 RCEP 3908. 03
350. 17 626.61 o,
RCEP
1 2023-03-28
( 2022NFSHKXOO2)
(1992-)
(1963-)

22



. RCEP

113 ”
. (

0 2002 ~2021

? RCEP
?

2021) . RCEP
RCEP
? RCEP

~

( Wellman et al.

al.  1993; Mohrman et al. 2003) .
2001; Newman 2003) ,
2016) N
( 2018; 2019) ;
. ( 2018; 2018;
(
N 2020; 2021)
RCEP 2012 RCEP
RCEP
RCEP ; RCEP
X RCEP
( CGE)
RCEP
2022) o ()
(RCA) . (IMS) .

~

1988; PappiF U et

( Wilhite

. 2020) .

N 2017;

. () RCEP
( GTAP)

( 2022;

(TCD) .

23



. RCEP

(TC) RCEP
RCEP (.
2006; 2021) . () RCEP
RCEP

(. 2021; . 2022; . 2022;

2022) .
RCEP
RCEP RCEP
( . 2022; . 2023)

RCEP

( Temporal Exponential Random Graph Model TERGM)

( Hanneke et

al. 2010; Cranmer et al. 2014) , 2002 ~2021
TERGM RCEP
RCEP
RCEP
Gephi
RCEP TERGM
RCEP
« RCEP
()
. @ G
=(V E W) V  RCEP E
W  RCEP o RCEP
RCEP
; RCEP ;

24



. RCEP

vow T LN
Cg(1) N “ik 8
~ 1 X 1 X
CC, :Wl#jzj;ZIdij CC :Wi#jgj,:ldJ
1 kikil e e
Q:;% aij_im o Lj)
p= ;i‘al iOij
0§ = C¢;
( ) RCEP
2002 . 2021 RCEP
RCEP o 2002~2021 RCEP
RCEP o
2002 RCEP 124. 66
84.01 28.61% 19.28%; 2021
RCEP 350. 17
282.79 17.92%  14.44%
RCEP 52.94% . RCEP
2002 RCEP
181.25 51.32 40.56% 11.78%:;
2021 626. 61
RCEP 32.07% N
283.69 + 183.96 « 146.62 o RCEP
RCEP o

25



. RCEP

RCEP
RCEP
( ) RCEP
1 . « ”
01
RCEP
2021 0.98 1.01 RCEP
« ” 1
« ” RCEP
° 2 " ”
2002 2008 2014 2021
0.85 0.94 0.97 0.98
1.25 1.07 1.02 1.01
2. o
[43 ”» RCEP
RCEP o
RCEP
RCEP o N N

26



RCEP

o RCEP
RCEP
« »
RCEP RECP
’ 3: RCEP
2002 2008 2014 2021 2002 2008 2014 2021
14.51 22.00 32.41 35.65 6.32 1.59 0.44 0.35
8.69 12.28 16.27 14.02 4.47 1.59 0.44 0.35
2.19 4.82 5.29 5.51 0.00 0.05 0.26 0.35
6.38 8.45 9.43 7.76 8.90 1.59 0.44 0.35
0.38 0.75 1.52 2.71 0.00 1.06 0.16 0.35
0.10 0.24 0.77 0.82 0.00 0.00 0.00 0.00
4.56 11.32 10.38 7.74 7.05 1.02 0.44 0.35
0.38 0.76 2.21 2.06 0.00 0.08 0.16 0.08
18.73 21.27 19.69 13.40 8.90 1.59 0.44 0.35
5.64 9.39 12.70 12.51 6.32 1.59 0.44 0.35
3.62 5.50 6.89 5.00 6.58 1.59 0.44 0.35
2.94 5.56 9.53 12.03 3.45 1.02 0.44 0.35
3.62 8.35 11.84 12.36 0.00 0.17 0.44 0.35
1.57 5.44 9.72 12.26 0.00 1.59 0.44 0.08
0.10 0.31 0.33 0.24 0.00 0.08 0.00 0.00
( ) o
RCEP
100%
RCEP .
RCEP “ i “ i
3. o 2002 . 2008 . 2014 2021
RCEP o
RCEP N

27



RCEP

4: RCEP

2002 2008 2014 2021 2002 2008 2014 2021
93.33 100. 00 100. 00 100. 00 100. 00 100.00 100. 00 100. 00
87.50 100. 00 100. 00 100. 00 100. 00 100. 00 93.33 100. 00
70.00 93.33 100. 00 100. 00 70.00 93.33 100. 00 100. 00
100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
70.00 93.33 93.33 100. 00 70.00 93.33 100. 00 100. 00
70.00 73.68 87.50 93.33 60. 87 73.68 93.33 93.33
70.00 93.33 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
70.00 82.35 93.33 93.33 66. 67 87.50 100. 00 100. 00
100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
93.33 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
93.33 100. 00 100. 00 100. 00 93.33 100. 00 100. 00 100. 00
82.35 100. 00 100. 00 100. 00 100. 00 93.33 100. 00 100. 00
66. 67 87.50 100. 00 100. 00 66. 67 87.50 100. 00 100. 00
70.00 100. 00 100. 00 93.33 70.00 100. 00 100. 00 100. 00
70.00 87.50 93.33 93.33 58.33 82.35 82.35 82.35

2002 . 2008  RCEP

. . 2014  RCEP
. 2021
RCEP .
“© »
0~5%
(43 ”»
RCEP
4. - .
2011; . 2016) =0.5

28



. RCEP

<0.1

0.25~0.5

2002

0.1~0.25
2 RCEP “
o 2002 ~2008
2002 0.79 2008 0.60
0.52 0.62 RCEP

29



. RCEP

o 2014 2021
0.75 0.87 0.4 0.19
» 2002 10
2021 7 N N N N
6 o . .
o 2002
2021 o
+~ RCEP
RCEP RCEP
RCEP
RCEP
( Lush-
er et al. 2012) , RCEP
. . . ( 2012;
N 2016; . 2016; 2020) . RCEP
RCEP . RCEP
3
RCEP
()
( Garlaschelli & Loffredo 2004) .
( 2015;
2020) . RCEP
H1: RCEP o

30



. RCEP

()
1. .
H2: RCEP
2. .
(5 ) o

H3: RCEP
H3a: RCEP
H3b: RCEP
3. .

2021) .

“ ”»”

”»

111 ”

( Cranmer et al.

( Giuliani

2012) .

2013) .

RCEP

RCEP

(O—-0—-0);

RCEP

RCEP

RCEP

31



. RCEP

H4: RCEP
()
1. .
RCEP
1 0-
2; o
J .
3. .

32

RCEP

( Desmarais & Cranmer

2017, 2022)

GDP GDP,
(fia)

2012) .
1



. RCEP

1 CEPII

( edges)

( mutual)

( gwdeg)

3a
( gwesp)

3b

¥V

( gwdsp)

( stability)

( Ingdp)

( Inpergdp)

(lang)

CEPII
( Indis)

( fa) 0

( Inland)

( Inwater)

4. TERGM . ( TERGM)

. TERGM
( Lusher et al. 2012; Leifled et al. 2018) . 2002
~2021 1 20

RCEP TERGM

33



. RCEP

P(N'I B N7 = (L)exp(ﬂoedges + Bymutual + B,gwdeg + Bygwesp + B,gwdsp
a

+ Bsstability + B;Ingdp + B,lnpergdp + Bilnland + B, Inwater

+ B, Ingdp + B,lnpergdp + Bslnland + B lnwater + B lang
+ B;dis + B,fta)

Nl NL—I ¢
1/a

R btergm

RCEP

RCEP “

7 RCEP

RCEP
3a
RCEP

RCEP 2002

t—1 RCEP

0~1 o edges
(

RCEP

3b

RCEP

2021

(1)

RCEP

«

«

113 »



RCEP

6: RCEP TERGM
1 2 3 4
e 43,3475 ~ 34,59 ~29.61 %% ~12.63 %
2C S
& (1.84) (2.51) (1.82) (2.73)
wal 1.38% 1,335 1,21
mutua
(0.04) (0.15) (0.32)
. —5.53% —2. 17
wde.
gdes (1.05) (1.54)
N —0. 69 ~0.63 %%
gwesk (0.16) (0.36)
u ~0.03 ~0.15
Ewasp (0.06) (0.15)
. 2.38 %%
stability
(0.36)
CDP 1.07 % 0. 88 ¥ 0.58 © 0.30
7 ( -0.05) (0.03) (0.05) (0.08)
I CDPoer 0. 14 % 0.16 % 0.29 % 0.07
P (0.04) (0.05) (0.03) (0.09)
It 0.24 % 0.28 ¥ 0.33 0 0.13
nwater
(0.03) (0.04) (0.03) (0.11)
luland 0.65*** 0.55%* 0.47 % 0.65™*
(0.07) (0.12) (0.14) (0.24)
nCDP 1.03 % 0.82 % 0.87 0.43
(0.02) (0.04) (0.05) (0.09)
IuGDP -0.15%** -0.17%* -0.17%** -0.15%*
nGu. er
P (0.03) (0.02) (0.05) (0.07)
vater ~0.15 % ~0.23 % ~0.15 % ~0.11%
(0.02) (0.03) (0.03) (0.07)
Inland -0.03 -0.21** 0.25" -0.13
(0.08) (0.09) (0.13) (0.27)
. —1.29 % ~1.20%** Z1.207% ~0. 66
cov_dis
- (0.06) (0.08) (0.09) (0.18)
oo T 1,435 1,175 1,06 0.56 %
cov_lan
—ane (0.11) (0.08) (0.10) (0.17)
cov fta 1.46 *kk 1' 35 *kk 1' 27 *kk 1. 13 *kk
Y- (0.12) (0.14) (0.10) (0.06)
() R T 1% 5% 10% .
GDP. GDP.

35



. RCEP

( Geodesic distance)

GDP

( Dyad —wise shared partners) .

( Edge —wise shared partners) .

( outdegree) 1000 TERGM
4 RCEP
95%
RCEP
()
1. o 2 10
TERGM 7 5 o
2. o RCEP 1
1
1 1 0,
6 o
3. TERGM - TERGM
( MPLE) TERGM
( MCMC MLE) 7.
1 (6 MCMC MLE . 5-8
4
()
RCEP
2002~2021 RCEP TERGM

36

95%



RCEP

7: TERGM
5 6 7 8
edees -7.74" —11.53* 14.05*** 14.16***
oaes (6.12) (3.41) (2.81) (2.81)
1.19%%* 1,13 %% 0.92*%* 0.91 ¥+
mutual
(0.22) (0.32) (0.20) (0.19)
e V% —2.12%* —3. 71 % —3. 72Kk
gdes (1.32) (1.52) (0.80) (0.73)
- ~0. 88 ** ~0.62 % —0.57 % 0.56***
gwesp (0.21) (0.35) (0.26) (0.19)
@ -0.06 -0.14 -0.03 -0.02
gwasp (0.11) (0.13) (0.06) (0.06)
. 2.68 %% 2.36 %% 2.26 %% 2,31 %%
stability
’ (0.15) (0.37) (0.07) (0.08)
lnGDP 0' 22 *kk 0' 28 *kk 0' 29 *kk 0. 31 *kk
(0.13) (0.07) (0.06) (0.07)
0.05 0.07 0.06 0.06
InGDPper
et (0.18) (0.11) (0.07) (0.07)
vt 0.03 0.12 0.11 0.13
nwater
wate (0.10) (0.11) (0.09) (0.08)
0.69 0.61*** 0.55** 0.53**
Inland
(0.56) (0.22) (0.27) (0.26)
WCDP 0. 41 % 0. 42 % 0. 48 0. 49
(0.06) (0.12) (0.05) (0.06)
p— —0.31%%* -0.15% ~0.18*** ~0.19%**
e (0.11) (0.09) (0.06) (0.07)
Inwater -0.18" -0.10** -0.15%** -0.15**
(0.11) (0.06) (0.04) (0.06)
land -0.12 -0.14 -0.07 -0.06
nian
& (0.42) (0.14) (0.22) (0.24)
v die —0.54%%* —0.69*** —0.55%** ~0.56%**
A (0.26) (0.17) (0.17) (0.15)
cov lan 0.38" 0.56*** 0.58** 0.57***
—ane (0.20) (0.16) (0.28) (0.26)
cov fia 0.40" 0.62** 0.637* 0.54
- (0.22) (0.14) (0.22) (0.13)
() NN 1%+ 5% 10%
RCEP - RCEP

[13 ”

(13



. RCEP

o

- RCEP
RCEP “ + + + 7
RCEP o
RCEP
N N RCEP
o RCEP
()
” n 216}
RCEP RCEP
RCEP i
RCEP
RCEP
RCEP .

RCEP

38



. RCEP

( 2022) ;

RCEP

( 2022) ,
RCEP

“ ”» “« ”»

RCEP

( . jerry_huang618@ 126. com)

CEPII
Y

HS02 01~24 51~52

® O

Do

2022. I

2011. 2000-2009 .
2022. RCEP
(4) :56-66.
2022.
2017.
2022. RCEP
) (5): 112-126.
2022. RCEP
(2) :53-64.
2021. RCEP ]
2020. “ ”
(8) :24-40.
2020.

RCEP

(6) :84-98.
(11):31-42.

. (9) :252-262.
J. (10) :36-50.
] (

39



RCEP

(5):771-787.
2017. “ ”
(4):10-19.
2021.2000—2019
. (6):1557-1572.
2021. RCEP
81 +151.
2020.
(6) :106-120 +137.
2021.
2022.
121-139.
2016.
. (3):60-72.
2022. ( RCEP)
(9) :33-45.
2006.
2012.
2016. “ ”
(2):101-110 +137.
2019.
2018.
2023. RCEP
2018. “ ” : .
2015. “ ”
. (12) :74-88.
2018. “ ”
2235.
2022. RCEP.
2016.
2021.
2022.
2020.
2016.2001~2013 “ ”

(8):45-49.
(7) :22-41.

. (4):164-173.
(6) :940-953.
(4):125-128.
I (11):101-113.

. (11):2218-

(3):49-64.
. (8):97-107.
J. (1) :27-40.
(11):4-17.
(5):1055-1067.
. (11) :1629-1636.

Cranmer sj Desmaraisha Menninga E J. 2012. Complex dependencies in the alliance network J . Conflict management

and peace science 29(3) :279.

Cranmer S J Heinrich T Desmarais B A. 2014. Reciprocity and the structural determinants of the international sanctions

network J . Social Networks 36:5-22.

DESMARAIS B A CRANMER. 2012. Statistical Mechanics of Networks: Estimation and Uncertainty J . Physical A Sta—

tistical Mechanics and its Applications 391(4) : 1865-1876.

Garlaschelli D. and M. I. Loffredo. 2004. Patterns of Link Reciprocity in Directed Networks J . Physical Review Letters

93(26) : 1-4.

Giuliani E.2013. Network Dynamics in Regional Clusters: Evidence from Chile J . Research Policy 42(8) : 1406-1419.

40



RCEP

Hanneke S Fu W J Xing E P. 2010. Discrete temporal models of social networks J . Electronic Journal of Statistics 4:
585-605.

Leifeld P. S.J. Cranmer and B. A. Desmarais. 2018. Temporal Exponential Random Graph Models with Btergm: Estima—
tion and Bootstrap Confidence Intervals J . Journal of Statistical Software 83(6) :1-35.

Lusher D. J. Koskinen and G. Robins. 2012. Exponential Random Graph Models for Social Networks; Theory Methods
and Applications M . Cambridge: Cambridge University Press.

Mohrman S A Tenkasi R V. Mohrman A M. 2003. The Role of Networks in Fundamental Organizational Change: A
Grounded Analysis J . Journal of Applied Behavioral Science 39( 3) :301-323.

Newman M E J.2003. The structure and function of complex network J . Siam Review 45(2) :167-256.

Pappi F U Scott J. 1993. Social Network Analysis: A Handbook J . Contemporary Sociology 22( 1) : 128.

Wellman B Berkowitz S D. 1988. Social Structures: A Network Approach J . American Political enceAssociation 83(4) :
1404 -1405.

Wilhite A.2001. Bilateral trade and “small —world” networks J . Computational Economics( 18) :49-64.

Research on the Evolution of Agricultural Product Trade Network Pattern
and its Influencing Mechanism in RCEP Countries:

Based on the Perspective of Complex Network

HUANG Xiaoyan, LI Guoxiang

Abstract: It is of great significance to explore the evolution of agricultural product trade
network pattern and its influencing mechanism in RCEP countries for clarifying the trade
status of various countries and ensuring China’s food security and stable supply of important
agricultural products. This paper adopts complex network analysis method and TERGM to
investigate the evolution of agricultural product trade network pattern and its influencing
mechanism in RCEP countries from 2002 to 2021. The research conclusions show that
agricultural product trade pattern of RCEP has undergone significant changes and trade
network is characterized by “core —periphery” with China as its absolute core and has the
feature of “small world”; the reciprocity effect, multiple connectivity effect and stability
effect in endogenous factors are also the important factors to promote the evolution of agricultural
product trade network of RCEP. The policy enlightenment indicates that it is necessary to
pay more attention to the key nodes of RCEP trade network and stabilize the basic market of
agricultural product trade; to deepen the multi —directional cooperation between China and
RCEP partners and strengthen the core position of trade network; to give full play to China’s
core role in trade network and promote trade rules and regulations to be fairer.

Key words: RCEP; agricultural product trade; complex network analysis method; TERGM
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