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Research on dynamic change correlations between the
production performance of laying hen and egg price
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Abstract Cointegration test and vector autoregression (VAR) model were used to analyze the monthly data from 2009
to 2014 which came from main provinces of producing laying hens in China. The results showed that: There were long-
term equilibrium relationship and dynamic change correlations among the three variables at different periods; Current
laying hen stocks,egg production,egg price varied mostly on the changes of those variables in the first two periods.
There were obviouse dynamic change relationships among the three variables on Granger causality, impulse response
values or contribution rate variance at the lag length of 1 to 7,12 and 17 periods. The empirical results were coincident
with the biological rule of laying hens. Chicken of commodity generation begins to lay eggs after about 5 months

feeding. The laying rate is stabilized at 6 —7 months; The laying cycle is 12 months and the raising cycle is 17 months.
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Fig. 1 Monthly change trend of LNS,LNE and LNP from 2009 to 2014
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Table 1 Judgment results of VAR model optimal lag length
X B AL SR A T B . 2Rt A7 2 ) Jiti FC 2% WE-ZE A
e . WKL S R E o o -
Hir J5 414 Logarithmic Akaike 15 B e 5 EEN
o Likelihood Final prediction
Lag length likelihood ) information Schwarz Hannan-Quinn
ratio test error
estimator criterion criterion criterion
0 287.617 - 3.16e-08 —8.757 —8.657 —8.718
1 455.516 315.134 2.38e-10 —13. 647 —13. 245" —13. 488"
2 467. 311 21.049" 2.19e-10" —13.733" —13.030 —13. 455
3 468. 860 2.621 2.76e-10 —13.503 —12.500 —13.107
4 474,795 9.497 3.06e-10 —13.409 —12.104 —12.894
5 479. 993 7.837 3.49e-10 —13.292 —11. 686 —12.659
6 489. 852 13. 954 3.48e-10 —13.319 —11.412 —12. 566
7 497. 683 10. 361 3.72e-10 —13.283 —11.075 —12.411

TE « o FRon % MED R 0 E Y B DL #E R

Note: * indicates optimal lag length.
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Table 2 Variable stationary test results

24y Bt KT FAE S/ % -4 1k
A5 " (C.T.K) DWI4 ADF {f Significance level Py Ko iy 435 B
Variable Difference Test form DW value ADF value threshold P value Stationary
frequency (C,T,K) - 1 test result
5
N
FEEN TR LNS 0 (C,T,D 2.116 —2.053 —3.475 —4.095  0.563 )
Nonstationary
o . _ N
X2 = & LNE 0 (C,T,D 2.051 —2.033  —3.475  —4.095 0.573
Nonstationary
. , AT
X5 Hr kg LNP 0 (C,T,00  1.627 —2.980  —3.474  —4.093 0.145
Nonstationary
FEE RS 224 D(LNS) 1 (0,0.,0) 2.063 —5.608 —1.946 —2.598 0. 000 (1) "
X2 7 i 22 41 D(LNE) 1 (0,0,0) 2.025 —7.770  —1.946  —2.598  0.000 (-
X9 5 M 2243 D(LNP) 1 (0,0,0) 1.963 —7.451 —1.946 —2.598  0.000 I(H~

AT 2 CLT VK 430 3R 7R 00 #4500 R I 40085, 1 U5 300 B S R 06 ATC DU AT SC HEI . D IR 22 530541, » FonAE &t
FOTE 1V S FKF Baliad ADF PR PR 56
Note:C,T,K of test form represent constant term,trend term and lag length individually. The selection of lag length follows AIC and SC

criterion. D represents a difference sequence,and * indicates variable differential is significant at 1% level by ADF stationary test.
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Table 3 Johansen cointegration test statistics track results

5 it SPARTE 2 C/ & B AR

0y RSB FEAEH o P {H
) Trace 5% significance
No. of CE(s) Eigenvalue P value
statistic level threshold
WA 0. 230 35. 548 35.011 0.044
None "
EL14 0.184 17. 264 18. 398 0.072
At most 1
ESE AV 0.042 3.013 3. 841 0.083
At most 2

T x RIRAE 500 535 VKPR 4 BB

Note: * denotes rejection of the hypothesis at the 5% level.
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Table 4 VAR equation parameters constituted by LNS,LNE and LNP

FE PR RS LNS X7 e LNE X EMAE LNP
) 255 " e e " " . WE e R
Numerical . WELM WwE2M WwE1M WE2M wWE1M WE2M |
Type Constant R-squared
order Lag 1 Lag 2 Lag 1 Lag 2 Lag 1 Lag 2
Pt g LY = 1. 459 —0.538 —0. 140 0.200 0. 060 —0.069 0.545 0.966
1 T Git & ;
7.536" —2.806"  —0.861 1.221 1. 945 —2.332°  0.682 —
T Statistic
X 2 0.833 —0. 667 0. 444 0. 335 0.038 —0.049 —1.021 0. 940
2 T it i i}
3.516" —2.845" 2.227" 1.668 1. 009 —1.351 —1.045 —
T Statistic
X AN 0. 487 —0.180 0.069  —0.708 0. 895 —0.155 —1.215 0.795
3 T %G1t & .
0.624 —0.233 0.106  —1.073 7.159" —1.313 —0.378 —
T Statistic

T« FORTE SYKT TSI « St it B

Note: * indicates ¢ statistic of parameter estimation is significant at 5% level.
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Table 5 Grager causality test results

i B JELAR 15 FURIIE(EN F iitM8 Py A 6 25 2R
Lag length Null hypothesis Observations F statistic P value Test results

LNE A& LNS ff) Granger J§ A
1 71 0.004 0.949 5% Accept
LNE does not Grangercause LLNS

2 70 6.991 0.002 fE 45 Reject
3 69 3.933 0.012 45 Reject
4 LNS £ LNE f Granger J 4 68 4,362 0.004 E 45 Reject
0 LNS does not Granger cause LNE 67 2.925 0.021 fE48 Reject
6 66 2.838 0.018 45 Reject
7 65 2.305 0.041 fE 45 Reject

LNP A& LNS # Granger J&[H
17 55 2.443 0.029 45 Reject
LNP does not Grangercause LNS

1 71 4,515 0.037 1E 4L Reject
. - R 4 i

2 LNS A LNP  Granger A 70 3.661 0.031 E 45 Reject
4 .

6 LLNS does not Granger cause LNP 66 2.328 0.046 fi4fs Reject

7 65 2.481 0.029 fE 45 Reject

LNP A J& LNE iy Granger J§ K
1 71 0.673 0.415 % Accept
LNP does not Grangercause LNE

1 71 4,823 0.032 145 Reject

2 70 4,349 0.017 E 45 Reject
LNE A& LNP fJ Granger J5 A

3 69 2.898 0.042 JE 45 Reject
LNE does not Granger cause LNP

7 65 3.319 0.006 E 45 Reject

8 66 2.292 0.037 E 458 Reject

T 506 B 3 KPR 4 s 2 IR

Note: Accepting or rejecting null hypothesis at 5% significance level.

3.3 VAR Bk i 57 o7 £
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o i WA BO AR TE N R 55 6 015 5 O Je IR T B

ig. ranger causality among LNS,LNE and

LNP at different lag length ST . LT 6 0 P 5 A AR X B B b o

LNS doer Granger Cause LNE
at lag length 17
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Fig. 3 Impulse response of LNS,LNE and LNP between each other
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