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Effect of temporary purchase and storage policy exit on the price
discovery function in maize futures and spot markets
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(1. School of Economics and Management, China Agricultural University, Beijing 100083, China;

2. School of Economics, Guizhou University, Guiyang 550025, China)

Abstract Based on the improved cobweb model, this study analyzed the mechanism of the effect of the temporary
purchase and storage policy exit on the price discovery function in China’s maize futures and spot markets. The rolling
cointegration, VECM, BEKK-GARCH and IS models were used to explore the specific effect of this policy and it’s
reform on the price discovery function in China’s maize futures and spot markets during 2009 to 2019. The results
showed that: 1) There was a mutual guiding relationship between China’s maize futures and spot market prices. 2) The
BEKK-GARCH model displayed that there was a one-way volatility spillover effect between maize spot price and futures
price in China, the exit temporary purchase and storage policy made the relationship between futures and spot prices
becoming closer. 3) The IS model further revealed that the temporary purchase and storage policy weakened the price
discovery function in China’ s maize futures. With the exit of policies. China’s maize futures market regained its
dominant position in the price discovery process. 4) From a regional perspective, after the withdrawal of the temporary
purchase and storage policy, the price discovery function of the maize futures market in various regions of China was
improved to varying degrees, as the main implementation area of the policy, the northeast maize futures price

discovery function has been improved significantly. The market-oriented reform of China’s maize temporary purchase

Wk F . 2020-07-25

BETH . FRARBFFELSTH (71963005,71933004) ; K4t 2B 3 4 F A 30 H (18CJ Y036)
B—1EE . F¥— 05 AE, E-mail: lixinyi91@cau. edu. cn

WINAER . R, %, BB S A 25 FIR 2 26 35 i 5% » E-mail : zhumandegzu@126. com



228 SIS | A N S 1

2021 4F 55 26 %

and storage policy achieved remarkable results, which provided experience for the follow-up reform of the minimum

purchase price policy of rice and wheat.

Keywords temporary purchase and storage policy; futures and spot markets; price discovery; IS model; maize
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Fig. 1 Market price discovery function of maize under free market conditions
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Fig. 2 Effect of temporary purchase and storage policy on price discovery function of maize market
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Table 1 Descriptive statistical characteristics of maize futures and spot price data
B 25 N N _— PR 2
il P i BURIITE ¢ ¥{E IR/ ME S ON(
Data ) ) ) Standard o )
Sequence Meaning Unit  Observations Mean Minimum Maximum
categories deviation
F 4> [ # R 4r Jo/t 2 588 2 020.11 309. 37 1426 2 750
N — -

P 5 S N gy JT/t 2 588 2 107. 61 300. 90 1491 2 714
Original Sk RILH M JG/t 588 1 989. 85 302. 42 1405 2 550
sequence Sxc AL N JT/t 588 2 062. 56 270. 65 1372.5 2 760

Ser Fo A 3 X B 5% M JT/t 588 2 210. 83 301. 34 1571.7 2 784
LNF & EXHO e 588 7.599 0.155 7.263 7.919

" I o Fir A 5
3ot 50 4] LNS 4 [ o B R A 588 7.643 0. 145 7.307 7.906
Logarithmic ~ LNSyg  ZRdb % BB 52 f 588 7.584 0.155 7.248 7. 844
sequenee LNSyw  fBdtx B it i 588 7.623 0.134 7.224 7.923

LNSge oAt XX B8 5240 2 588 7.692 0.138 7.360 7.932
% 2 Johansen thEE K I 45 R
Table 2 Johansen co-integration test results
BHIBUNYI S E s
- JE Ak A4 i WmagEita 5%l FE P (i WEW RIS Ll / %
g T X A
Null Trace 5% Critical Lags Number Percentage
Period ~ Eigenvalue o -value
hypothesis statistic value period of rolls that passes the
co-integration test
AR r=0 0.033 95.443 25.872 0. 000
10 469 62.9
All sample period r<l1 0. 004 9. 966 12.518 0.129
yexsail r=0 0.027 56. 986 25.872 0. 000
14 300 66. 0
Policy duration period r<1 0.006 10. 231 12.518 0.117
1B r=0 0.067 65. 858 25.872 0. 000
3 169 57.4
Policy exit period r<1 0.009 7.801 12.518 0.268

1« 3 o PR G 6 ) LA 4 B S 00 i B MK P E

Note: The percentage that passes the co-integration test is determined at the significance level of 5%.

T & IE AR A5 ¢ S0 R0 301 52 i s i 32 45 1m0 00 i 4
7, BB IR ECM, -, N 1E , 50K 3 2% 18 1E 0
BB 1) O 25 KV ) TR 1) 2 o S B, 5 BT KA A
P i 75 2 IR o DA 28 0 7 i 85 42 A4 I ) )80 8 g € ok
BN N . ik R A7 22 ] ulR L )6
4 1R 22 168 TE T 28 0 46 o (0 38 R T B AR R ML R

W 20 T R O s e 5 49 A I 09 6% 3 1Y e 2 BT R
A I,
A o 0T I IO Y £ R R I, R OK BB 6

PO AR Z [ AEAE R I X m 51 0 R . TEAF
2281, ALNS F F 9 E >k 9 6% 0 £5 R A J5
ALNF, | \ALNF, , \ALNF, , &%t/ Hf A5 4
3, e W H A I i IBOOR A7 22 01 N X A R S
ALNS Wi B S35 . B K I A BOR R H 5, AT LA
KB ALNS 51 F #9168 0 55 %0 J5 B ALNFE, |
ALNF, , \ALNF, (1) 28 502 % {0 A 5 35 1 #0 Fr
Ko, R A B R A B TR A I 52 T 3 T
fiE , DT B 47 1l R B 5| 5 EOKR T 50 4%
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Table 3 Parameter estimation results of VECM

o A FEA F 21 IR H
e All sample period Policy duration period Policy exit period
Variables
ALNF ALNS ALNF ALNS ALNF ALNS
—0.073™ 0.004 ™" —0.084" 0.001 —0.078"" 0.013""
ECM,—,
(—0.009) (0.001) (0.012) (0.002) (0.016) (0.003)
—0.091"" 0.005" —0.076"" 0.003 —0.128™ 0.010
ALNF,
(—0.020) (0.003) (0.025) (0.003) (0.036) (0.006)
0.048™ 0.011" —0. 004 0.006" 0.139™ 0.020™"
ALNF,_,
(—0.020) (0.003) (0. 025) (0.003) (0. 036) (0. 006)
0.059 ™" —0.000 0.059" 0.005" 0. 058 —0.012"
ALNF, 3
(0.020) (0.003) (0.025) (0.003) (0.035) (0.006)
0.493™" 0.269"" 0.166 0.260™" 0. 808" 0.277""
ALNS, ;4
(0.137) (0.020) (0. 186) (0.0243) (0.200) (0.035)
0.307 " 0. 140" 0.544™" 0.147™ 0.075 0.132""
ALNS, .,
(0.142) (0.021) (0.193) (0.025) (0. 205) (0.035)
0.028 0.122™" —0.093 0.137" 0. 088 0.121"
ALNS, ;
(0.143) (0.021) (0.202) (0.026) (0.199) (0.034)
C —0. 000 0. 000 —0.000 0. 000 0. 000 0. 000
(0.000) (0.000) (0.000) (0.687) (0.001) (0.000)
e I 10 14 3

Lags period

TE D wex | x| PRIRIRTE 1652 M 100K F R 23, TR, ORI VAR 8B R AL 5 N, A B 505
SREARIT AN G 10 W A ST S HE R 14 3008 IS E 3 0. (EL T R R T FR L R R A T Ak

A S FNAE SRR 3 B 2 ) 1) 50

Note; D #%x , x% and * represent the 1%, 5% and 10% of statistical significance levels, respectively. The

same below. @ According to the optimal lag rule of VAR model, in this paper, the all sample period

sequence is delayed by 10 times, the sequence of policy survival period is delayed by 14 periods, the

sequence of the withdrawal period of the policy is delayed for 3 periods. However, due to the limitation of

space, the lag term after the third order of the model during the all sample period and policy survival

period is omitted in the table.

4.2 ERHEAKRMIM M i& K oh i H AR
k25 52 A BORR AT IS A TR A A% U Bl i
BN ] BE & AE B AR 4R, 32 ] WinRATS 8. 0 84 4r
TAL T4 A FF 2 AR 1 1 — ot BEKK-
GARCH1, BRI, Frfg g Jein e 4 fin. w5
A BRME  RES oo T Lo TE 100K 3,
R E KW SN ks B 82 B & E— Wiy
S B, ELAEAE B AT AT 0 B Bl i R . B

T 4 A A2 3] 3 OR T ad 0 35 PR A e, A i A
HURR 5 W8 2, TR R e i R SO R T T
ORI BE T I 19 4 A SR AR

RUAPE T 255 R 5 A B B @ van
5 by WA KCERAE 100K T 35 3R I B AN B BT
Y I s 1 B R A ARCH R0, 53X 5 3¥9{E 7
T BT S WA B0 — 2. HA 1 117 375 8] 9 58 UK 7
ASCFEAE K B 1] 38 42 14 300 il 8l i o 5 LG8
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Table 4 Estimation results of binary BEKK-GARCH (1, 1) model of maize futures and spot

=N T8 JENLE L
I 2R All sample period Policy duration period Policy exit period
Equation Coefficient  z bR i K bR i K bR i
Coefficient Std Err Coefficient Std Err Coefficient Std Err
0.528"" 0. 030 0.505™" 0.033 0.514™ 0.051
B 4% 1 0 A
. o 0. 004 0.003 0.002 0. 004 0.012" 0. 007
Spot mean equation
i Hi 0.012"" 0. 002 0.013" 0. 003 0. 008" 0. 005
™ Pz 0.813" 0.144 0.680"" 0.193 1.015™ 0.232
WL S 5
. P2 —0.140™" 0.032 —0.118" 0.031 —0.198" 0.059
Futures mean equation
fig el 0.014 0.024 0. 002 0.030 0. 025 0.028
ca,D 0.010 0.012 0.014 0. 007 0.036" 0.015
ce,D —1.004" 0.161 1.166" 0.120 0.280™ 0.089
Cc2,2) —0. 000 0. 465 —0. 000 0.227 —0. 000 0.108
ACl,D 0.460"" 0.053 0.410™" 0. 049 —0.431" 0.088
FAF T 2T R A1,2) 0.646" 0.241 0.614™ 0.281 —1.220"" 0.301
Conditional variance AC2,1) —0.002 0.008 0.004 0.012 0.009 0.017
equation A2,2) —0.544" 0.074 —0.475" 0. 096 0.496™ 0.107
B(1,D) 0.870™ 0.028 0.909" 0.018 0.903" 0.031
B(1,2) 0. 004 0. 287 0.190 0.343 —0.766" 0. 280
B2, 0.029"" 0.007 —0.028" 0. 006 0.012 0. 009
B(2,2) 0. 405 0. 260 0.239 0.178 0.855™ 0. 065
X AR E —3 124,982 —1 984.234 —1014.132

Log Likelihood

ISR IR 5 A 0158 ) BT A 0 sl s R N I
AN b T EAE L I A BOR R 1 BRI 5 I s
ST ) BT A BT e W s B A SR T g
Wi i B B T 1 AN & AR T VR O I B i AR AR
4.3 EREIGMIAKMERMINEREXIGERRR
TEAR 75 W B AL BT A0 A% 51 5 G 22 N B0 1 2%
N B Al b2 A B UL (IS) AR A5 B i oK
HIER AL T 3t 4% B T) BE B 48 A, DA E— 2045
F A OT R IO AE U A% R T TET A4 RE X T R R X 3k
SIEE . B R HITHCER  ZRMFEK S,
4 [ B YL A R A T Y ORI 0 T 3 0 45 R
&5 YA R 0. 188, 1 [A] 4 B 5% 17 3 BF 5 b ]
0.812, FWIX —mH BT £5 T £ KRME LI
gl #2500, I i BORAF 22 0 ) 30 5215 B0

AR 0. 023, BLETIILF T 0. 977, B E %
BF B N 1A% A 4 & BT fig A2 B T E A L X —
51055 2F H WO 450 A R Y R A 7
T B S R R E R T
“ECR AT S S 0T T A0 ks AR B B B0
BRALR M K% & BUHL I ME DLIE s MR R o, Y
I ik B 5K OB R, E Ok B T 3 15 B0 w2
0. 216, [Al B A 4% 1 4 15 B 00 A0 i & 0. 784, 5 K
T 0.761, R E RN E T E M Z 5, 4
B ORI BT A% 2 BV B & TR0 R AR IF R
MM RS T oA, S EuE TR Ut
1+ S il 1 i 1EAC 5 FF A 18505 SAUE T 00 P 5553 4k R ORI 4%
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Table 5 Basic situation and regional comparison of IS index in maize futures and spot markets in China
Bk SRR e iR 4
% Target All sample period Policy duration period Policy exit period
Region classi mgeds  mSWE Wemh BEWE W%hE ALY
fication Futures market  Spot market Futures market Spot market Futures market Spot market

R 0.236 0.861 0.034 0.987 0.702 0.298
4 [H

TR 0.139 0.764 0.013 0.966 0. 867 0.133
National

S 1y 0.188 0. 812 0.023 0.977 0.784 0.216
# R4t R 0.292 0.767 0.114 0.902 0.985 0.015
# Northeast TR 0.233 0.708 0.098 0. 886 0.999 0.001
China -1 0.262 0.738 0. 106 0. 894 0.992 0.008
#4edt KR 0. 654 0.445 0. 270 0.786 0.920 0. 207
# North TR 0.555 0. 346 0.214 0.730 0.793 0.080
China S 0. 605 0.395 0.242 0.758 0. 856 0.144

TR 0.425 0. 660 0.177 0. 868 0. 861 0.139
# HAth

TR 0. 340 0.575 0.132 0.823 0.921 0.079
# Other

Sy 0. 382 0.618 0.155 0. 845 0. 891 0.109

I 2 RRZION TR Xz —.

Note: # indicates that the project is one of the regions under the national project.

PE— 252 b7 4 [ 4% X e 22 6] K 9 6 0 o7
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RINTIBE , fe 248 5 1 T 37 M ks 1 S 340 A0 1 AR
Horp R A= XA R B0 28 HW B i 45 B
BHIEH 0. 106 B 2= 0. 992, 8K 3k 0. 886, AL
77 X B A% R B ) R AE ST P D R Y D TR A
T FEBOR SR P9 L AR b 7= XY T K B R 6% AN
M L2 T XTI i IO B S ) L T A2 T SR R L %
DX 38 ok 6% 4 # 4 2 PR 2 BE T 37 BHL A A B R
q, PO, Y68 BOR R S AR AL BRI 5T A %
RIMDIGES BB AR TE A B3, MLk
TR 2. B8R T 3 R B A 0 ) RE A TR A 7] M
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T 375 [ R A% 09 T o 107 7 A b i 0
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BT KT M0 M R T RE R SE ma AL FE . 7F 3
filh 1o 25532 FHIVR s U 85 3 BT L ) DR 258 IE A
BEKK-GARCH £ R Fl1 {5 2 045 A, 45 50 1 3K =
I i B0 AR HH X T K 09 6% R0 B 5% 71T 3 ¢ A & BT R
B EARFZ M oL . i R EES BT .
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