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Dynamic spillover effects and impact mechanisms of
extreme price risks in the live hog market:
Based on a complex network approach
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(1. College of Economics and Management, Huazhong Agricultural University, Wuhan 430070, China;

2. Hubei Rural Development Research Center, Wuhan 430070, China)

Abstract To identify the cross-regional transmission characteristics of live hog market price risks under the impact
of extreme events such as animal epidemics, this study utilized monthly interprovincial swine price data from
2005 to 2022. Employing the LASSO-VAR-DY spillover network and DCC-GARCH methodologies, this study
analyzed the spatial spillover structure and driving mechanisms of extreme price risks in the live hog market.
The results indicate that: 1) The transmission of risks in the live hog market exhibits distinct event-driven
characteristics. During periods of extreme shocks, network connectivity increases significantly, and topological
indicators such as network density and the clustering coefficient rise in tandem. 2) Price risk spillovers display

time-varying and spatially heterogeneous patterns; following the 2018 African swine fever outbreak, the source
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effect of major production areas became prominent, regional interdependence increased markedly, while some

relatively isolated regions maintained relatively stable risk levels. 3) The compactness of the network structure

and the level of capitalization in live hog farming have a significant positive impact on the intensity of risk spillover;

the more compact the risk-linked network and the higher the level of capitalization, the stronger the inter-regional

risk transmission effect. The swine epidemic index exerts a non-linear impact on market risks. Its impact only

emerges once the epidemic develops to a severe stage, and such pandemic disturbances significantly amplify

cross-provincial extreme risk spillover effects. This study tracks the time-varying characteristics, spatial

transmission routes and driving factors of extreme price risks within China’ s hog market. It clarifies the

propagation logic of regional price risks amid severe market shocks. The conclusions drawn in this research can

provide practical references for optimizing interregional monitoring and early warning mechanisms for the hog

sector.

Keywords live hog market; extreme risk; price interconnection; spillover network; risk spillover factors
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Statistical data do not include Xizang and Hong Kong, Macao and Taiwan regions. The same applies below. Nodes represent provincial live
hog submarkets, and node size is determined by weighted out-degree. Directed edges indicate the direction of risk transmission, while edge thickness

represents the intensity of interregional risk spillovers.
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Fig. 1 Risk spillover network of live hog market across Chinese provinces from 2005 to 2022
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Table 1  Overall dynamic spillover network indicators of the live hog market

41 b ﬁﬂ$1¥ﬁ§ W) 2% 1% ] 2 5 %igﬁé%%%'ﬁl 2 AR K
Year Average degree Weighted average N'elwork Network density Average c.h'lslermg Average path

degree diameter coefficient length
2005 11.133 70. 587 4.000 0.384 0.530 1.867
2006 12.167 73.748 4.000 0.420 0.616 1.764
2007 11.700 69. 463 4.000 0.403 0.488 1.748
2008 15.100 67.950 4.000 0.521 0.663 1.468
2009 12.067 61. 883 3.000 0.416 0.508 1.612
2010 10. 800 61. 374 4.000 0.372 0.458 1.794
2011 16. 657 67.787 4.000 0.571 0.730 1.236
2012 12.133 61.566 5.000 0.418 0.612 1.657
2013 10.733 60. 175 4.000 0. 370 0.513 1.851
2014 12.933 52.722 4.000 0.446 0.613 1.518
2015 4. 600 17.888 9. 000 0.159 0.439 2.736
2016 15.767 71.480 3.000 0. 544 0.671 1.375
2017 12. 400 64.221 4.000 0.428 0.582 1.653
2018 12.333 63.735 4.000 0.425 0.542 1.748
2019 13.700 67.311 5.000 0.472 0.615 1.838
2020 14. 000 58.461 2. 000 0.483 0.641 1.181
2021 10.133 51.717 4.000 0. 349 0.603 1.871
2022 6. 000 27.976 4.000 0.207 0. 600 1.809
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Table 2 Dynamic spillover network indicators for each province

PR 2006 4F- 20114 2016 4 2019 4
ng A i A i AJE i AJE g
In-degree Out-degree In-degree Out-degree In-degree Out-degree In-degree Out-degree
L5 Beijing 61.74 36.28 69. 47 72.26 71.66 133. 27 69.31 12.61
Kt Tianjin 75.78 34.45 51.04 66. 25 70.15 143.76 69. 20 90. 96
Wt Hebei 67.35 71.65 81.57 115. 33 68. 46 142.96 69. 14 100. 15
P4 Shanxi 78.68 98.74 73.00 108. 88 68.61 140. 54 68.77 91.96
M%7 Inner Mongolia  80. 27 104. 92 53.34 4.52 70. 30 4.18 50. 14 47.33
1L 7" Liaoning 58.13 4.90 83.24 110. 77 77.79 148. 20 68. 86 60.08
M Jilin 52.17 46. 44 83.18 111. 23 71.66 71.54 68.51 51.25
MBIEVT Heilongjiang 66.12 8.70 84.57 89. 87 69.17 40.61 77.33 45.83
¥ Shanghai 81.46 78.91 77.98 97.69 71.97 132.82 83.20 109. 17
TLF5 Jiangsu 74.28 108. 69 75.90 68.73 71.92 130. 18 55.27 76.42
WL Zhejiang 82.90 95.01 78.99 89. 39 67.73 49.04 73.63 98.68
Z# Anhui 76. 34 78.93 81.84 116.13 72.38 139.76 67.62 113.41
4 Fujian 63. 14 43.30 76.42 99. 84 70.51 3.91 70. 60 78.08
VLVY Jiangxi 76. 86 72.75 76.98 120. 80 72.51 108.12 75.61 105. 04
11 %5 Shandong 67.47 115. 26 77.12 115.97 75.57 123.43 68. 39 120. 36
VB Henan 68. 32 95. 46 72.77 119. 95 72.91 143.63 73.34 106. 76
Widt Hubei 85.70 77.22 77.77 96. 83 68.19 102. 67 65.25 76.29
11 Hunan 79.14 87.90 75.77 110. 16 68.22 89. 39 68.41 75.73
I~ Guangdong 74.89 101. 84 63.79 108. 42 75.88 16.78 65. 50 71.27
J7 P4 Guangxi 76. 46 106. 48 68. 84 104. 96 72.66 58. 14 71.05 37.90
R Hainan 83.24 79.31 47.32 12.18 70. 21 0.00 69. 04 30. 39
# K Chongqing 61.27 30.01 46.44 4.47 72.17 0.00 68. 36 98.78
PYJI Sichuan 75.75 3.96 55.64 3.97 67.23 0.00 69.97 73.73
Ht M Guizhou 63. 44 30.79 68. 56 0.00 68. 33 0.00 63.39 0.00
=M Yunnan 80. 31 102. 67 44.11 4.45 74.48 0.00 64.74 3.98
B P Shaanxi 80. 49 93. 86 70. 16 67.62 72.87 145.54 73.62 94.90
Hl Gansu 78.42 113.82 66.70 0.00 72.60 59.96 50. 66 23.95
H I Qinghai 84.55 105.03 51.43 4.70 72.82 0.00 49.11 24.91
T & Ningxia 78. 44 82.53 37.10 5.25 71.23 15.97 65.05 44.39
Brim Xinjiang 79.33 102. 63 59.58 0.00 74.21 0.00 66. 26 55.02

U AE Lt 49 BAUE P 0 PE R B
Note: In-degree and out-degree are weighted measures of network centrality.
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Fig. 2 Overall extreme risk level in the hog market
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The figure presents selected representative regions. The same applies to Fig. 4.
3 AERETWIHM IR R H ACoVaR fE 4R
Fig. 3 Extreme risk spillover ACoVaR indicator for the live hog market
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Fig. 4 Extreme risk spillover MES indicator for the live hog market
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Table 3 Regression results for risk spillover drivers
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Variable Model (1) :Risk spillover ACoVaR Model (2) : Risk spillover MES
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Note: Robust z-statistics are reported in parentheses. *#*, ** and * indicate significance at the 1%, 5% and 10% levels, respectively.
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