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Tab. 1 Characteristics of spatial correlation network for corn markets
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Fig. 3 Spatial correlation of corn markets in provinces with price support policy from 2005 to 2018
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TS AR BB HAR A 3 TR TS A% B 3h (0 S LA B i X447 B B, JEHOE
S, A2 Im WO B A RE MR, O A X KT 37 4 A% e gl B4 B RS W e i R A
R, @M IER N 0 ImmhS BRSO “iafedw” i “#hs” BOR)R, 448
1 TR TN A Z AR 03 TR T AR IS0 (To) FIHENT (Net) FFAH
B ETE it aRI, TR I R BOR Y St T BOBCR S 1 R T S AR sh
XEHAUAS 0 KT A B snsnd (To) A2 (Net) BN, 10K I b
ORI AR XRS5 T K Ik s i A R 114 St AT A R 3 OB St 5 13
TR 3Z HA s 0 TR IR BB EmT - (From) KAk (23).

42 ERMHZEARBRRBEMIN 23 FEmmsmExcHBEEn EXTHERRY
4.2.1 %Ei'ﬂ: ] é’ﬁ éﬁ*ﬂﬁ‘ﬁE j‘:’ jﬁgﬂ} Tab. 3 Spatial correlation of corn markets in provinces with price

ﬁ}j‘ﬁz: EJ %‘ ’ﬁj\ﬁ ES }Kfﬁ % 23 IET] ;QE% support policy in different periods
S RSP RS AN 1 B U = vte 5 N (2 itk it 1 Py
Gyas B CHE M 4, i 28 254 1o CET 3.6499 15745 12454
BRE, (B frsp ang, BE2h LT 2.9899 1.9732 24172
Sl R HOT AR R B KT K FH 2003 16T 1208
FEHE M BUE R 1, /NTFE 34 ) BRI 24139 2.1409 1.7972
BEK 0, HMCHIEEA B JCHKs Fom WA 28350 30000 8
i 3t ArcGIS 228 T E K1 2 iy 2.9434 2.9787 3.0879
BRI (14), J4shi skt 00T s 29T
. L okmsem G0 S0 0
“E‘H/D\’“j':\xxééiA - ’ : ’
’ Pk -0.9584 -0.9816 -1.7650
CRAHUIPSUS N s N E Tt -0.5154 -0.8353 -1.0943

WIE N 0.4575, RUIPEE KT
[ DCHR BN % s MR OCHRE 1,
LR NI EIES 23S
BePESR , AAEAEIL A 1y W55
KR 03442, R EAKT G2 G
B2 AT — e SRR, T
B e B KT s B B b &
AT EROR K 03645, FKHE
P NI EIP S T Y i =i

4.2.2 MERESFME MNEHCH.LE
& (R4, WA HELD
OB EEE, b, Wb,k S ERENAREE
WL WL, fmE. WA, Wde. )T Sk
RGBT ERP O ER R, HaAH

BEIR T A, BRI S 1

e FET [ SR GEUER AR e b IR IR 55 0 GS(2016)2885 5

BRI 5 KA ) KB R 42 FRAEAL IR 130 S A
2, AEERMGEZ RIS T g 50012018 s 5ok iz e meg
Wiy SRR, AbTF AL E . BRAS I Fig. 4 Spatial correlation network of China's corn markets

By Z AN, X Oy FE N E KT from 2001 to 2018
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SREBCRIAE DY, DO TR 8 DA 005 H A A (0 HR PR AR, dE— P I T4 X4
By AT REAE R T 4 2 () QI R 2 rp AR TR o TSIl B R SCHRFBUR NS L 10T
WAL RIETTA R DORTSR . I CHON L T RAER IR O R, Bl
FEML R /NT ROARE, Ui 0 TR 5 A B (0 R C R D, R U2 HA
AU O T, TR as R R 45 R 2 AN, AbTFi g s Sdic . /Eh E
KEFKIASE RIS A, TR RER, AT RIS W SR M 4% Ak T i 2
ML, XESNE I SIS, TR IR AT AR Tl I EOR SRR BOR Y S, S EULE
Keiti b 5HAAE B TR0 H], WX AT 5 I 8 — & 295 U X 4 £y n]
RE M T HH O BN s, S EOL TR 5 AR 0y TR OC R 5

x4 PEERTIHEE KB R HFE

Tab. 4 Individual network characteristics of corn market spatial correlations

H X PRIV FUTEE JsUN}S BERCG R i LR RN s
dtat 16 2 16 55.172 69.048 0.045
PN 18 11 14 62.069 72.500 0.575
L 27 27 14 93.103 93.548 3.698
i) 22 20 14 75.862 80.556 0.824
N 17 3 16 58.621 70.732 0.886
LT 13 3 13 44.828 64.444 0.500
H 8 2 8 27.586 58.000 0.290
BpiT 10 3 10 34.483 60.417 0.164
L 28 28 13 96.552 96.667 4.118
L 23 23 14 79.310 82.857 1.744
WL 26 26 12 89.655 90.625 2762
LB 20 19 13 68.966 76316 0.736
ficye 27 27 13 93.103 93.548 2915
A 23 23 14 79.310 82.857 1.145
AR 26 26 14 89.655 90.625 2.361
Gl 23 23 14 79.310 82.857 0.985
il 26 26 14 89.655 90.625 2392
Wi 21 20 14 72.414 78.378 0.783
&K 27 27 15 93.103 93.548 2915
i) 21 14 14 72.414 78.378 1.141
G333} 16 8 13 55.172 69.048 0.229
R 17 2 17 58.621 70.732 0.347
syl 14 2 14 48.276 67.442 0.144
S 14 3 12 48276 65.909 1.180
P 12 5 9 41.379 61.702 0.402
(St} 21 16 13 72.414 80.556 1.410
Hf 17 5 14 58.621 70.732 0.583
T 14 1 13 48.276 65.909 0.522
TH 18 3 16 62.069 72.500 0.493
B 8 0 8 27.586 58.000 0.163

YA 19.100 13.267 13.267 65.862 76.302 1.215
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%*bﬁﬂ%ﬁ@,ﬁﬂﬁﬁﬁgm BT R LT AR S EOK SRR 1Y
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HENZATHE A,

4.2.3 FEXBEBERANX  ASCHE— Pl B A 1K A8 1] SR 1 R I
%% R KOPFIRIE DT 2, WA IER 0.2, #5308 TRk 73 4 Ak (R 5) .

—RAELIE OB, AR HN . Wil FEE. TR, m@. SN, W, &
ﬁ\%E,IEﬁ@%%Eé% BARREIE Ay, HRNSSE L LT
MANRIEIT, 3P4 o [ S B K SZRFBOR A s 5 = MR 1Ay, o
%%ﬂ%\ﬂﬁ\MF\Qw\@%\ﬁﬁ\L@\MQ\M@\%@\%ﬁ,ﬁ%é
Ty FE R R ARTRH XA 0y, R i E OK RS SRR s 6 M 1y, 430
JEWIE TR AR TP, TV R, EEONTRERITE D

MEMRBCIR KRR (RS), H—HRARREON 17, ARG H R N9,
MR Z BRSPS R B 102, ML TIEZHRIRIN R, Hbedhi i e R 8D, R
Az i . B T ARRIN G R EON 11, ) Hofl i g DG RO 0, T2 RS SE R B
36, BHPNESEERECBIoN 1, & TR ARG 0.103, 2 32 E A2 B i A
Foft b R A AR R ), R A g AR S = AR AR H G R
163, TMHESZMRINR 47, ML THH R, LRI KRB, TR
i AR k@ﬁﬂﬁ%&ﬁ%%%@,%%ﬁ%%%%ﬁ%,W%%E@ﬁﬂﬁm,
S p) HoAt A g L R T2 AR

Nk HE %ﬁ%z@%%%% THRA R4 3 R (R 6) . Rt

JE55 KT R R W 4 5 E HEAT LU, IR 5 R R T S A I 24 E UG8 1, Bz Ml
Mﬁﬁo FH L PR B R B A R R I . 181 S TR R T KT 45 Al s ] GG 3R

— RN Rz g R, FE A A AR SR PUAR B OGRS AR K
ihﬁﬁ%%ﬁ%,ﬁﬁﬁ Jr TS AR N i O R 55— TS AR — AR i i

RS EATHIWREKXEX R

Tab. 5 Correlation of corn markets among different blocks

; KA B WREMEE SCPRAES BERA
e e I L
HrHe— 17 4 2 0 9 0.276 0.739 102 e TN
bk — 0 11 0 0 4 0.103 1 36 F5Z g A
M= 66 24 102 53 11 0.345 0.416 47 ETHIITEEN
Ay 36 8 45 30 6 0.172 0.252 53 EZ RPN TREN
F6 EARTIHZ B KBAREI ML E 5B FE TG 58 P
Tab. 6 Density matrix and image matrix of all blocks
Me— Mt — M= Mty Mrde— Mt — M= A
MrHe— 0.236 0.111 0.020 0.000 0 0 0 0
Ml — 0.000 0.917 0.000 0.000 0 1 0 0
Mk = 0.667 0.545 0.927 0.803 1 1 1 1
My 0.667 0.333 0.682 1.000 1 0 1 1




2598 i B 2E 76 %

KA, MEA 5 HA 2 AR A H 4 ﬁ
WROGHR, e iz o s, H mﬁ%f%@*

Jirt AL AT R 2 T oK SRR ECR ) SE 1 55 T 1% FH. BAT)
M 5 FL A AR B A SCIe M 5 20 — AR R R N
WBAFFERE 22 B S R AN, 1A ] Ao o
3 MR AEAE RS R, TLLAE W, %
M B AE DU R Al B A Ak 46 X6 1 32 S A
BEART MBIk, EEEHT
AR 1y 2280 F & R o, TE
Tk R B AR B — T T
B E SR R, B P K )
%EXT§§ MR FNes =M b is e &R, 78 I N—
*ﬁﬁ%ﬂ] fi =R [ EF‘ ’ﬁf}fﬁ Fig. 5 fafial frﬁio?ij}ff marlljataséiifvaaiis blocks
43£*$ﬁeﬂ%ﬁm A BlESES R
4.3.1 TEFEBRBERIEL [ SO0 E TR 28 RS T T 00, Mokt —
A AT IR L PR R Yo s 1 EOK T A [ OCHE 7 H SIS AT R B, S2 e [ EOK T
YRR R R B FOKSAFEOR 2 48, fETigiies . mim#s s 5 880 L i ik
BEEAFILE, BT, X0 EOKSCHRPBOOR ,  a b s I B WSO R AR R T 4kl
Wa” R B R A T DA e, T IEOR S A A B R 1, AR EUR S
WUE A 0, HeHUTT 37 M FRA B2 75 A P RN T 325 Al E 8 e i i 3 BE 28, PR Z Al
HHE R BT ArcGIS -5 1 HA B8 ST 22 8] A BRI BRI 33 il = X
AT A X i3 A A R, PEIX g it A PR 2 B ok R E R ER,
B XTI A PR 2 8] EORIE i 25 55 m o BPAHE B8, {5 AL id e —f
FRPERLE, AFTEESWI, BT B HARE B S, i T sy EAR TR HE
FIWT AR TR TG A E S, T RE SR IEH A M X T K T NS XA X F K T S ks
HATEUN, PR TS AR AT LAGE S B 00" g, ARSCGRIE A £
KAMAG ZE R WAF B BB o EPXTT KT, SRS S gl T A b Fs 0T
Al W%ﬁﬁﬁ%ﬁﬁﬁ%ﬁ%%%% EEBLFNER. Rl EE R
. BRI A TR . g d U B R R A BT AE S A s bR R R it
%ﬁﬂ,Tu&%%tﬁ%%ﬁ%ﬁ%%&Eoﬁ?iﬁl%,ﬁ@@?ﬁﬂ.
Y=F(X) (15)
A AN Y BRI A B OCHOCR, RN ) R 22 7 2243 e A S
R ERTIGZS A IS ; X (=1,2, -, 8) NAMBASR, T E KT8 0] KB ¢
ES P e )il P ﬁ%h%mﬁ?¢MEéﬁﬁ%ﬁm%§%%Fﬁp
TR0 SrXig# I, (5880 M b R AR &, BUCSE I fa) 454 Ty Xt
NARPRIEIIME, SRS FHAS A X LR bR P A E A da 0 22 Sl i 25 S e . 48 FOK 7 i
BAHRIE T DI CPESETHEYE), B8 TR P B iR IR T Be s 8 e . itk —20
ﬁﬁrﬂﬁ%%.%%WM%ﬁﬁE%E,%#$Wﬁ%ﬁ%%ﬂ%§%ﬂﬂiﬂﬁ%
3AHEE, NG RERT (2001 4F 1 H—20084E9 H ) . ImfkY (2008 4F 10 —20164E 5
) AN (20164F 6 H—20184F- 12 H ), FH-43 IR EEAN ] B Bt 5% i PR 28 46 1
4.3.2 QAPHXMSH i 5000 Uk Bl HLAH P B 40 AT BN [R] B KT 32 [R] Gk
B QAP FHIEAHTEE SR (7). BR=X# S 2 4h, HAr 5 FoRTimas M B A B

HRR3: s AR R
(mt ﬂﬁﬁ IR,

Hadha: 2228 \ARER
(IR )R AR
AN I i N 3:5))|




1034 THAAR : Bk SCRFBOR O TS 57T v B EOK s ) ek 2599

FIMRKER . o, IR DL “ iz feiidi™ i “#h™ BUR Y5 oK1

23 A SCHRAF A R A T AHOCC R o 3/ I T 3 884 LA K T B 8 15 KT 372 1) 5
BRAMISE R BAITE 1% R, Hrh 5B Ar e I AN OGRSl E A7 1
FRAHRICR, MHNRBILE L LIA, T R i s s & 5 R a8
(] SCIR AR G R R 0B e T A B, U T S AR AT I B g 15 oK g3 ) 5
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Tab. 7 Correlation results of QAP
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Tab. 8 Regression results of QAP
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Spatial correlation of corn markets under the background of
price support policy reform in China

DING Cunzhen
(College of Economics and Management, Shandong Agricultural University, Tai'an 271018, Shandong, China)

Abstract: Market spatial correlation is one of the key indicators that reflect the operation
efficiency of corn markets. The implementation and reform of corn price support policy in
China plays an important role in changing the spatial correlation of corn markets. Employing
market price data at province level, this study first analyzed the change of corn market spatial
correlations under the price support policy reform. Then, social network analysis was applied to
describe the network characteristics of corn market spatial correlations, and quadratic
assignment procedure (QAP) analysis was used to investigate key factors that affected the
spatial correlation. The results indicated that, (1) overall, the spatial correlation of China's corn
markets was relatively high, and there was an upward trend in recent years. The
implementation of temporary corn storage policy exerted insignificant effect on this upward
trend, but it led to a decrease in the spatial correlation between markets in policy- affected
provinces and those in non- policy affected provinces. (2) The spatial correlation of corn
markets presented a multi-threaded and complex network structure, which was closely related
and stable as a whole. Provinces with large corn consumption in the central and eastern regions
were at the center of the spatial correlation network and played as the central actor in the
network. However, provinces in the western region and provinces implementing corn support
policy had little effect on the spatial correlation network of corn markets, indicating their
marginal and disadvantaged role in the network. (3) Geographical proximity, market distance,
market power, information transmission effect and the implementation of temporary storage
policy were the key factors that affected the spatial correlation of corn markets. Furthermore,
the role of market power and information transmission effect in determining the spatial
correlation has become increasingly important.

Keywords: price support policy; spatial correlation; social network analysis method (SNA);
quadratic assignment procedure (QAP); corn; China



