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Price transmission among mutton sheep industry chains in China
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(College of Economics and Management, China Agricultural University, Beijing 100083, China)
Abstract In order to clarify the price transmission in the mutton sheep industry chain, based on the monthly data of
product prices in the upstream, middlestream and downstream links of mutton sheep industry chain, a vector
autoregressive model is constructed in this study. The impact of external shocks on the transmission of the price system
of mutton sheep industry chain is analyzed by using impulse response functions and variance decomposition. The results
of Granger causality test confirm that feed and live sheep price fluctuation are the cause of mutton price fluctuation
rather than vice versa. From the impulse response diagram, under the disturbance of mutton price, feed price, and live
sheep price, the response of mutton price reaches the maximum in the current, second period and third period, and
then is gradually weakened. The results of the forecast variance show that the live sheep price and mutton price
contribute more to the change in the mutton price. At the end of this study, policy recommendations are put forward to
improve the existing mutton sheep price emergency mechanism from the perspective of the industry chain, improve the
mutton sheep market circulation mechanism, improve the efficiency of price transmission, promote moderately large-

scale sheep breeding and promote the vertical integration of the mutton sheep industry chain.
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Fig.1 Trends of mutton price, live sheep price and feed price
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Table 1 Descriptive statistical results of variables Jo/kg
7 i I T 1 2 /M 5N £
Variable Average value Standard deviation Minimum Maximum
T A% 2.39 0.18 2.00 2.83
Feed price
&A% 25. 94 4,65 16. 11 40. 09
Live sheep price
F A A% 66. 44 10. 54 48. 96 99. 20

Mutton price
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Table 2 ADF unit root test results of horizontal series
AR ADF 4iTH K 55 245 7Y 5 %6 5B KT i FE o 36 45 14

Variable ADF statistics Inspection type 5% significance level cut-off value Test results
e A% —2.360 (csty D —3.452 N
InSL

T AN H —1.639 (crts D) —3.452 AFE
InHY

AN —0.184 (erty D) —3.452 AP
InYR

TE < In R BO BB A6 560 1 SRR BORAFAE SR . o FRORIREE . « FORM ) %

Note: In represents a logarithmic sequence, and the null hypothesis tested is that there is a unit root. c¢ represents the

intercept, t represents the time trend.
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Table 3 Johansen cointegration test results

b 17 kK

Number of cointegrating vectors

FRIEAR

Eigen value

T8 K 58 25 1B

Trace test statistics

50 3 MK Il FUE

5% significance level cut-off value

0 A~ bl & 1]

0 cointegration vectors

0. 000

/A 1A PpRE i

At least 1 cointegration vector

0.149

20 2 AR i

At least 2 cointegration vectors

0.054

E/D 3 AP

At least 3 cointegration vectors

0.012

22.2697 29. 680
6.563 15. 410
1.170 3.760

T x RN PR R

Note: * indicates the selected cointegration rank.
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Table 4 ADF unit root test results of the first-order difference sequence

Gk ADF %i1{H o 38 24 7 5% MK I AUE R 6 4538
Variable ADF statistics Inspection type 5% significance level cut-off value Test results
— B 22 43 0 IR A —5.931 0,0, —1.950 FR
d_InSL
— B 220 WY A% —9.188 (0,0, —1.950 FRa
d InHY
— B 22 53 19 5 T A —3.871 0,0, —1.950 FFa
d_InYR

T d_RR—Br 238085 R

Note: d_represents the first-order difference sequence; the same below.

R 5 VAR ERHHHIA

Table 5 VAR model order confirmation
i e B 8 FPE & AIC {H HQIC 18 SBIC 1§ P1E
Lag order FPE value AIC value HQIC value SBIC value P value
0 0. 000 —13.229 —13.195 —13. 145
1 0. 000 —13.948 —13.811 —13.610" 0. 000
2 1.56E—10" —14.070° —13.833" —13. 480 0. 001
3 0. 000 —14.032 —13.692 —13. 188 0.103
4 0. 000 —14.008 —13.566 —12.910 0.070
5 0. 000 —13. 880 —13. 336 —12.529 0.662
6 0. 000 —13.709 —13.062 —12.104 0. 968
7 0. 000 —13.831 —13.082 —11.973 0.001
8 0. 000 —13. 885 —13.034 —11.773 0.007
9 0. 000 —13.797 —12. 844 —11.432 0. 328
10 0. 000 —13.714 —12.659 —11.096 0.298

T« x 7R AR I bR i L B0 R B

Note: * indicates the selected lag order.
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Table 6 VAR model estimation results

AR R (1) FET(2) T (3)
Variable Module (1) Module (2) Module (3)

WE 13— B 22 43 B AR A% 0.615" 0.146 0.015
L1.d InSL (0.095) (0. 295) (0.053)
WG 2 B9 — B 22 43 B AR R A —0.362" —0.054 0.096"
L2.d InSL (0.096) (0.297) (0.053)
WG 1B — B 2243 B 2R RS —0.018 0.012 0.035"
L1.d InHY (0.035) (0.108) (0.019)
R 2 B — B 22 0 B R AN A —0.014 —0.139 0.046™
L2.d InHY (0.035) (0.109) (0.019)
WE 10— B 22 4 1 SE R AR 0.24 0.418 0,714
L1.d InYR (0.188) (0.585) (0.104)
I 2 J A — B 22 53 19 2 1AL (A% —0.233 0.250 —0.195"
L2.d InYR 0.177) (0.550) (0.098)
fig/el] —0.001 —0.001 0.002"
Constant (0.002) (0.006) (0.001)

L e B 40 5 155 WO bR 22 TR .

Note: L is short for the order of lag, standard deviation in parentheses; the same below.
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Table 7 Granger causality test of VAR variables

AR 15 R 7 e By H P i
Null hypothesis Chi-square test Degree of freedom P value
d_InHY A2 d_InSL BY# 22 7% K 0.413 2 0.813
d_InHY is not Granger of d_InSL
d_InYR AN J2& d_InSL 4% 2= A5 A 2.007 2 0. 367
d_InYR is not a Granger reason for d_InSL
d_InSL.d_InHY.d_InYR 7R d_InSL i #% = 28 i A 2.204 4 0.698
d_InSL, d_InHY, d_InYR are not Granger reasons for d_InSL
d_InSL A2 d_InHY Mk 22 74 J5 A 0. 246 2 0.884
d_InSL is not Granger of d_InHY
d_InYR A& d_InHY A9 22 78 A 2.135 2 0. 344
d_InYR is not a Granger reason for d_InHY
d_InSL.d_InHY .d_InYR A J& d_InHY A4 2 5 FH 2.552 4 0.635
d_InSL, d_InHY, d_InYR are not Granger reasons for d_InHY
d_InSL ANJ2& d_InYR A% 22 28 R 4.843 2 0.089
d_InSL is not a Granger reason for d_InYR
d_InHY A& d_InYR A9#% 22 28 LA 8.557 2 0.014
d_InHY is not a Granger reason for d_InYR
d_InSL.d_InHY.d_InYR A& d_InYR #5224 K 13. 894 4 0.008
d_InSL, d_InHY, d_InYR are not Granger reasons for d_InYR
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The solid line in the figure is the response of feed price to mutton price; the dotted line is plus or

minus twice the standard deviation respectively, the same below.

Fig. 2
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Impulse effect function diagram of feed price on mutton price
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The solid line in the figure shows the response of live sheep prices to mutton prices.

Fig. 3
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Impulse effect function diagram of live sheep price on mutton price
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The solid line in the figure is the responsiveness of mutton prices to mutton prices.
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Fig. 4
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Impulse effect function diagram of mutton price on mutton price
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Table 8 Variance decomposition of the impact of external shocks on mutton prices

00 34 TR 48 SRS T %
Forecast period Feed price Live sheep price Mutton prices

1 0.062 8 0.142 7 0.794 5

2 0.067 5 0.216 1 0.716 4

3 0.105 8 0.2959 0.598 4

4 0.143 7 0.3016 0.554 7

5 0.154 7 0.298 3 0.547 1

6 0.1550 0.298 2 0.546 8

7 0.155 2 0.298 2 0.546 7

8 0.155 3 0.298 1 0.546 6

9 0.155 3 0.298 1 0.546 6
10 0.155 3 0.298 1 0.546 6
11 0.155 3 0.298 1 0. 546 6
12 0.155 3 0.298 1 0. 546 6
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