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Introduction to MiX99
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Files in directory after a MiX99 run
• Input files (data, pedigree, variance components, 

covariable tables, solver files)

• MiX99 produces many types of files
• OK files
• Residual (co)variance patterns
• Block information file
• Iteration-on-data files (binary)
• Log files
• Solution files
• Instruction files for mix99i and mix99s

• If VC are estimated (REML convergence file)
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MiX99.lst file

• Created by mix99i

• Contains the most important information about:
• The input files used
• Data used in the analysis
• Pedigree used in the analysis
• Covariance parameter file
• Model used
• Data description
• Structure of MME

• Check carefully, whether the information shown 
agrees with the intended analysis
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mix99i > “standard output file” or log file

• Example: 
mix99i > mix99i.log

• Contains more specific (detailed) information
• Includes error messages in the case the mix99i

run was not successful

• Useful information when setting up a new 
evaluation run

Check version number
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mix99i > “standard output file”

• CLIM commands

• Model information
• Variance components used

• Error messages
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mix99s > “standard output file”

• Example
mix99s -s > mix99s.log

• Contains quite bit of information related to solver

• Check version
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mix99s > “standard output file”

• Parameters specific for solving 

• Memory requirements
• Convergence criteria and statistics

• Model derivatives calculated
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mix99s > “standard output file”

• Convergence statistics

• Preview of solutions
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Convergence criteria

• Iteratively solving MME requires a stopping rule or criteria

• Usually when solutions are “close enough” to true solutions
• Different criteria:

• CA: relative difference between LHS and RHS of breeding value equations

𝑐𝑎(") =
𝐫 − 𝐂'𝐚(") $ 𝐫 − 𝐂'𝐚(")

𝐫% $ 𝐫%
• CR: relative difference between LHS and RHS

𝑐𝑟(") =
𝐫 − 𝐂'𝐬(") $ 𝐫 − 𝐂'𝐬(")

𝐫 $ 𝐫
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Convergence criteria (cont.)

• CM: same as CR but including preconditioner matrix

𝑐𝑚(") =
𝐫 − 𝐂'𝐬(") $𝐌&' 𝐫 − 𝐂'𝐬(")

𝐫 $ 𝐫

• CD: relative difference between consecutive sets of solutions

𝑐𝑑(") =
'𝐬 " − '𝐬 "&' $ '𝐬 " − '𝐬 "&'

'𝐬 " $ '𝐬 "

• Default criterion in MiX99 is: 𝐶𝐷 ≤ 1.0e&(

• Criterion (CA, CR, CM, CD) can be specified in the instructions for mix99s
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Example
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Solution vector

• mix99s (or mix99p) will write solution files 
depending on the model

• The vector of solutions '𝐬 is written to a binary file 
(Solvec)
• Used for re-starting the iterations

• Solutions for fixed effects stored in Solfix file 
• Also Solfixnn where nn is the effect number

• Solutions for regression effects are stored in 
Solreg file

• Solutions for random effects (other than additive) 
stored in Solrnn

• Solutions for additive genetic effects stored in 
Solani

• Also, if requested can get solutions for
• Parent average (-PA)
• Mendelian sampling (-MS)
• DYD (in CLIM file)
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Solfix
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Solr01



©
 L

uk
e

MiX99 course on genomic prediction, Tuusula, 9–11 March 2026

Solreg
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Solani (single- and multiple-trait)
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Solani (multiple-trait RR)
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SolMS and SolPA

SolMS SolPA
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Files from a REML run

• If variance components were estimated MiX99 
also creates two additional files:
• REMLlog file: parameter estimates at each  REML 

iteration
• parfile: file with estimated variance components 

• mix99s > ”standard output file” changes a bit 
when estimating variance components
• Solving the MME
• Solving pseudo-records

• More detailed information in VCE session
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Output files
YD, DYD, Residuals, Predicted values
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YD, IDD for single trait

YD IDD
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Residuals 

• eHat.data0 file

Residuals corresponding missing values: -8192.000
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Predicted values

• yHat.data0
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Summary

• MiX99 produces quite many output files

• Important to check
• OK files (pre-processor, solver) 
• lst files

• Solution files depend on model
• Regression, fixed effects
• Different random effects

• New options 
• Mendelian sampling
• Parent average
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