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An analysis on price relationship between China and

US soybean futures markets:
Based on structural breaks viewpoint
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(1. Institute of Agricultural Economics and Development. Chinese Academy of Agricultural Sciences, Beijing 100081, China;

2. College of Economics and Management, Qindao Agricultural University, Qingdao 266109, China)

Abstract The structural breaks of China and US soybean futures markets price was investigated by using Bai-Perron
test, furthermore, characteristic of the structural break of price relationship variation and its influencing factors between
China and US soybean futures markets were analyzed by using the cointegration test, Granger causality test and impulse
response function in stages. The main conclusions are as follows: 1) Overall, the price of China and US soybean futures
markets are cointegrated in the long run, and the US soybean futures market price has leaded China soybean futures
market price;2) The price of China and US soybean futures markets has five structural breaks, and before and after
some breaks, the correlation of two markets price has changed. 3) Significant events including global economic crisis,
sharp fluctuation of oil price and change of market control policies have affected the price relationship between China
and US soybean futures markets.
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Fig. 1 The variation trend of InP_D and InP_C
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Table 1 The results of Johansen cointegration test
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s 4 ~ Y = =) m

TR FRIE(E S E2 Ry Il 18 it Critical
“ritica

Hypothesized Eigenvalue Trace statistic  Critical value Max-Eigen |
value

No. of CE(s) statistic

0" 0.007 8 16. 34" 16. 16 14. 82 15. 00
<1 0.000 7 1.52 2.71 1.52 2.71

T x FORAE 1090 i 235 MK 7 T4 R R .

Note: * indicates to reject the null hypothesis under the significance level of 10%.
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Table 2 The results of Granger causality test (2006-01-04—2015-11-05)
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Table 3 The numbers of structural breaks in InP_D and InP_C
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Table 4 The date of structural breaks in InP_D and InP_C
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2.3 HAHREWNPEXRSHETHENRERN
A

H 45 Bai-Perron 5 % 53 21| f) 8 48 15 . 8F InP_D
5 InP_C JF 9 B FEA X 0] 43 1 6 A~ X, 43 51 2
TTUMEERGBG . FEFEAT VA 56 =22 AT 5 0 ) 6 g A Bif
Wiy InP_C Al InP_D ¥4 #E47 ADF B0 AR A 55
S5 W OR RSB InP_C Al InP_D #RAEAE B4
WRIG ABG S — W 22403 5 . i T4 w] 0 A i
Wiy InP_C #1 InP_D Jp 5 ¥4 1(D) ., [F A, #2 4E
AIC YW E T VAR B S A0 5 B 8. 76 it
A B AR InP_C f InP_D #1477
Johansen VK IG . L5 NFE 5 Frn. £ Bt 3 fi
Brie 4.InP_C 5 InP_D M EMEE C RARSRAFAE L T 7E
BBt 1.2.5.6 }.InP_C 5 InP_D Ay BRI 5%,
T X — AN R 0 JE DAL TE T 4% 48 O L BOSR 78 Ak 1 1Y
55 K0 58 75 114 5 W R LA R JBUIRE SR BB 17 Xof 5 it 28 2
FIEES . BHR 2007 4E 5 AREB R T 2 BRIE MR
BAEHL . BT K A0 4% B 5 [ B T 3 K S ks

B b T R o B v [ BORE SR BT B A 4 I
AL G BT R S A R R R LR ) UK A
T B B SR AR — R B A T R A A Y KR
kAT v 56 R T I AR T 3 0 4 Y PR R O R TR
2007-05-31 | J57 I A& & Az e A8 . 2008 4F 1 42 2R M
4 Rl fE AL A [ B R ST 3 e d T Bk BRAR v [ BE
T 2008 4F 12 H JF If 52 it O &2 1k I Wi i BOSRE L (L
Bifi 5 [ P R T T A A A T 38 L A e B ) P T R
SEAHEEPR R G EAN TSR . BEE K
7 i i IR SR R 8 S i LA B MU A 4 AS T LA 1B
VAR L 58 K T O A IR Bh C R A
2012-03-29 | J5 09 X8 N & 4 A2 4k, 2014 4 F 2
AF FR UM B K I B At R IR B S B AR AN A%
SR A AR AR N K T 3 0 A B AT 4R B
i ,2014-03-20 2544 58 48 i AT B0 A8 h 38 K W AR
THMIE R, HRFI GRS R A 25
i F 5 R T IB BT T 37 1 A0 A OC B L 2 WL R 45 R
ST 4 &R



593 FRGE: hRREMRIT MR RRUIR — ETHMRLINM 163

*£ S5 M E Johansen thE L&

Table 5 The results of Johansen cointegration test in stages

B BB ROCHER
; N Wit E " S h e =
i B T EAN o T FEA%K Gt s o i e /d
Trace Critical Critical
Stage Hypothesized ] Hypothesized Max-Eigen Lags
statistic value o value
No. of CE(s) No. of CE(s) statistic
B 1 0 15. 40 18. 40 0 12. 24 17.15
Stage 1 <1 3.15 3. 84 <1 3.15 3. 84 1
BBt 1 0 8.98 15. 49 0 8.98 15. 49
Stage 2 <1 3. 60 3. 84 <1 3. 60 3. 84 4
B Bt 3 0" 30. 34 23.15 (O 22.97 21. 74
Stage 3 <1 7.37 6. 63 <1 7.37 6.63 1
B Bt 4 0" 26. 60 18. 40 0" 21. 65 17.15
Stage 4 <1 4.95 3. 84 <1 4.95 3.85 2
BBt 5 0 10. 57 15.49 0 5.84 14. 26
Stage 5 <1~ 4. 74 3. 84 <1 4. 74 3. 84 1
BB 6 0 5.47 15. 49 0 3.36 14. 26
Stage 6 <1 2.11 3. 84 <1 2.11 3. 84 1

TE e Lo oo SR IFRIR 1090520 F1 100 88 35 Mk O 48 4 5 1B 1%

Note: * , *% , ¥%x indicates to reject the null hypothesis under the significance level of 10%,5% ,1% ,respectively.

S5k 23 A5 i Ja v 38 R T AR M A% A8 Ak 1 AH L SY %u InP_D SRR ZHm Y, iélil CBOT Kk 5.1
ﬂ@?é? e As Ak 2 L 2008-10-15 F1 2012-03-29 “H % InP_C 2 E DCE Kk & B8 M #% InP_D 45
X2 AR SAE R G K InP_C #l InP_D J¥ 31 A JE L {H InP_D % InP_C E’J%ﬁﬂnfﬂxﬁ%
I3 3 ASERY a3 AT Granger PRAG S L 45 2R 4N MIX ] 2 5 X 3y InP_C 1 InP_D A8 & 5% 11 3¢
6 iR AEX ] 1 A1 2 P9, InP_C il InP_D f A IR R R JE AR T 2012 400 16 [ B T A R 2k

KRB, 2 FH R W AE X ] 3 WL InP_C L% ok 5 I B IS A A% 1 S T 9

R 6 S HE Granger ARG

Table 6 The results of Granger causality test in stages

X [H] J Bk Hir J5 41 /d F it P{H
Stage Null hypothesis Lags F Statistic Probability
1 InP_C &~J& InP_D i) Granger J& [H 3 44. 90 8. 00E-27
2006. 1.4~2008. 10. 14 InP_D A& InP_C i) Granger J& [ 2.49 0. 05
2 InP_C A& InP_D fJ Granger J5i [H 5 26.53 2.00E-24
2008.10.15~2012. 3. 28 InP_D A& InP_C 4 Granger Ji [H 3.24 0. 007
3 InP_C A~J& InP_D i Granger i [H 2 5.25 0.01
2012.3.29~2015.11.5 InP_D A& InP_C i) Granger J& [H 0. 26 0.77

1 : Granger PR EAS 56 (9 5 5 AR 4% ATC o 0 6 5 .

Note: The lag periods of granger cauality test are determined by AIC criterion.

HE— 40 X TRl A VAR AR 3545 5] £ ik v o) InP_C Mk wpAs =, & 5.6.7 o] I, InP_C X}
R, O S AR 4 ATC #EN AR, 5 SR E 5. InP_D ) — A~ br o 22 81 15 B o o A IXC (] 1 3] X
6. 7}1)? s Ho 2 Ll InP D ik s As &, 45 3 DL B 3 Je b e B, IX | 1 N whfi e 45 78 0. 6% —
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Fig.5 The results of impulse response function (2006-01-04—2008-10-14)
0.0150—\/\/\/___ 0.0184
£ 0.0125} i/ 0.016—\\/\\
Z Z,
£ 0.0100} £ 0.014F
£ 0.0075} = o012}
E 0.0050| j—g 0.010/\//
& e
ﬁj{_ 0.0025 ;E\-ﬁ 0.008 |
0.0000 . . . . . . . . | 0.006 . . . . . . . . ‘
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
WG/ Lags )5 Wl/dLags
(a) InP_Dfy ik it ImpulseshockoflnP_D (b) InP_CHy Bk b ImpulseshockoflnP_C.
— InP_DRIEMNIREE G IR T F I ks —— InP_CEANEF L3 5 T K 5 3 i ks
B 6 Bk R i 5 (2008-10-15—2012-03-28)
Fig. 6 The results of impulse response function (2008-10-15—2012-03-28)
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The results of impulse response function (2012-03-29—2015-11-05)
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