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Objectives of this study 

• Develop the monitoring and decision support tool 

• Production control 

• Marketing decisions (forecasting number of pigs above certain 

body weight threshold) 

• Quantify the value of information in finishers (including or 

excluding the information on body weight) 
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Material and methods – data used in setting  
model parameters and in reference data set 
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Material and methods –Multivariate Dynamic 
Linear model and Kalman filter 

𝑌𝑡 =  𝐹𝑡
′𝜃𝑡 + 𝑣𝑡,    𝑣𝑡~𝑁(0, 𝐼𝜏2) 

𝜃𝑡 = 𝐺𝑡𝜃𝑡−1 + 𝑊𝑡,   𝑊𝑡~𝑁(0, 𝑊𝑡)  

Observation equation: 

System equation: 
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𝜃𝑡 𝑃𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟 𝑣𝑒𝑐𝑡𝑜𝑟 

𝐹𝑡 𝐷𝑒𝑠𝑖𝑔𝑛 𝑚𝑎𝑡𝑟𝑖𝑥 

𝐺𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑚𝑎𝑡𝑟𝑖𝑥 

𝑉 𝑂𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 

𝑊 𝑆𝑦𝑠𝑡𝑒𝑚 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 
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Material and methods – parameter estimation 

𝑦𝑖,𝑗,𝑘,𝑡 = (𝛽0 + 𝐵0,𝑘 + 𝑏0,𝑗,𝑘) + (𝛽1+𝐵1,𝑘 + 𝑏1,𝑗,𝑘)𝑡 

+ (𝛽2+𝐵2,𝑘 + 𝑏2,𝑗,𝑘)𝑡2 + 𝐴𝑖,𝑗,𝑘,𝑡 + 𝜀𝑖,𝑗,𝑘,𝑡 

 Batch effect 

𝐵𝑖 =

𝐵0,𝑘 

𝐵1,𝑘 

𝐵2,𝑘 

~𝑁(𝟎, 𝑑𝑖𝑎𝑔(𝜎0
2, 𝜎1

2, 𝜎2
2 )) 

Herd -Fixed effects 

Pen effect 𝑏𝑖,𝑗 =

𝑏0,𝑗,𝑘 

𝑏1,𝑗,𝑘 

𝑏2,𝑗,𝑘 

~𝑁(𝟎, 𝑑𝑖𝑎𝑔(𝜎0,𝑗
2 , 𝜎1,𝑗

2 , 𝜎2,𝑗
2  ) 

Animal effect 
 𝐴𝑖,𝑗,𝑘,𝑡 ~𝑁 0, 𝜎𝐴𝑡

2  

Measurement error 
𝜀𝑖,𝑗,𝑘,𝑡~𝑁(0, 𝜎𝑡

2)  
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Material and methods –Multivariate Dynamic 
Linear model and Kalman filter 

Prior :                         (𝜃𝑡|𝐷𝑡−1)~𝑁(𝑎𝑡, 𝑅𝑡) 
in which 𝑎𝑡 = 𝐺𝑡𝑚𝑡−1 and 𝑅𝑡 = 𝐺𝑡𝐶𝑡−1𝐺𝑡

𝑇 + 𝑊𝑡.  
 
One step forecast:  

(𝑌𝑡|𝐷𝑡−1)~𝑁(𝑓𝑡, 𝑄𝑡) 
in which 𝑓𝑡 = 𝐹𝑡

𝑇𝑎𝑡 and 𝑄𝑡 = 𝐹𝑡
𝑇𝑅𝑡𝐹𝑡 + 𝑉𝑡.  

 
Posterior: 

(𝜃𝑡|𝐷𝑡)~𝑁(𝑚𝑡, 𝐶𝑡) 
in which 𝑚𝑡 = 𝑎𝑡 + 𝐴𝑡𝑒𝑡 and 𝐶𝑡 = 𝑅𝑡 − 𝐴𝑡𝑄𝑡𝐴𝑡

𝑇 .  
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Material and methods –Multivariate Dynamic 
Linear model and Kalman filter 

 
Sequential forecast for k steps ahead for j=1,…,k:  

(𝜃𝑡+𝑗|𝐷𝑡−1)~𝑁(𝑎𝑡(𝑗), 𝑅𝑡(𝑗)) 

in which 𝑎𝑡(𝑗) = 𝐺𝑡+𝑗𝑎𝑡(𝑗 − 1) and 𝑅𝑡(𝑗) = 𝐺𝑡+1𝑅𝑡(𝑗 − 1)𝐺𝑡+1
𝑇 +𝑊𝑡+𝑗  

 
 
Forecast distribution: 

(𝑌𝑡+𝑗|𝐷𝑡)~𝑁(𝑓𝑡(𝑗), 𝑄𝑡(𝑗)) 

in which 𝑓𝑡(𝑗) = 𝐹𝑡+1
𝑇 𝑎𝑡(𝑗) and 𝑄𝑡(𝑗) = 𝐹𝑡+𝑗

𝑇 𝑅𝑡(𝑗)𝐹𝑡+𝑗+𝑉𝑡+𝑗 
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Results – delivery decisions 
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Conclusions 

• Kalman filter is providing a concise framework for 
combination information from different sources thus 
increasing the precision of knowledge as further observations 
were done.  

• Presented model framework could be used to monitor BW at 
section level.  
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Conclusions 

• Model can be used to inform farmer about the starting week 
of the delivery as well as number of pigs ready to market 
from a given pen. 

 

• Further economic evaluation is necessary !! 
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