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Talk outline 

• Approximation is 2 steps 

 

• Some simple examples 

 

• Random regression model example 

 

• What is the difference 
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Approximation of reliabilities by ApaX 

• Need elements from inverse of coefficient matrix of the mixed 

model equations: 

 

 

 

 

• Approximations split the work into 2 steps: 

• Approximate amount of information due to records 

• Approximate amount of information due to pedigree information 

 

•   2 steps in ApaX 

• 1st step is the same: record information 

• 2nd step can be chosen: pedigree information 
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The first step 

• Approximates information in estimation of contemporary 

groups 

 

• Idea: all other effects have so much information that reliability 

is hardly affected 

• Effect having lowest estimation accuracy is accounted == contemporary 

group effect such as herd-year 

 

• Memory is saved by requiring contemporary group to be a 

within block effect 

• all within blocks effects are used but in practice there should be only 

one within block effect by trait 

• If not, then these effects may cancel each other in the 

approximation  singularity warnings 
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Example:CLIM file and ApaX instructions 
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No withinblocks: no fixed effect accounting! 

 

The only within block effect is ’animal’ 

PEDIGREECODE needed: this tells 

Apax which is animal genetics; 

 

NOTE: maternal effect models is case 

clearly indicates importance of iformation 

CLIM: 

ApaX: 



Misztal&Wiggans (mthd 2) vs. exact 
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Difference: r2(M&W) – r2(exact) 
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OK 

Typically less well 

This data did OK 



Misztal&Wiggans vs. Jamrozik&Schaeffer 
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Misztal&Wiggans vs. Tier&Meyer 
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Simple animal model example 
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Exact M&W J&S T&M 

The added fixed effect not accounted in the approximations. 

Need to define it as a within block effect. 

When only additive genetic effect, approximations work. 



Simple animal model example 
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Exact M&W J&S T&M 

No fixed effect accounted in reliability approximation 

When fixed effect is account, 

approximation do better but still different from exact. 

Approximations do not work well 



Simple animal model example 
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Data: 

Fixed effect has not many observations 

by level    not penalized enough 

 approximations give too large reliabilities.  

Exact M&W J&S T&M 



Random regression models 

• Interest is in functions not values of random regression 

• Functions can be used only by table file 

• Need values of function at many instances (eg. by DIM) 

• Table file tells values of function at different values 

• ApaX needs to be told which values to use 

• First instance 

• Number of instances 

• Step 
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CLIM file 
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ApaX instruction file 
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Controls level of approximation in the first step. 

 

Now: HTD and HY were approximately accounted.  



Different steps by method 
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Solutions 
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Exact 

Approximations have their price: fast but reliabilities often larger than exact. 

Misztal & Wiggans 

Jamrozik&Schaeffer 

Tier&Meyer 



ApaX conclusions 

• ApaX combines information from 2 sources: 

• Records 

• Pedigree 

 

• Approximations in both sources of information 

 

• Approxmations do not produce exact solutions 

 

• Approximations tend to work well when data is dense: 

• Number of observations per fixed effect level large 

• Number of animals with observations large 

 

• Approximations usually better when reliability is large 
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