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Introduction

Assumed that basic concepts of CLIM known

Contents

• Reminder: simplest CLIM

• GBLUP: many ways to achieve the same

• SNPBLUP and RegIndex to easy computations

• Giving variance components by CLIM

• Complex models and macros
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Reminder: Data file

CLIM commands

CLIM options CLIM specifications

DATAFILE [TEXT | BINARY] <FileName>

INTEGER  < column names >

REAL        < column names >

MODEL

  < model lines >

• The data file contains observations and model effect 

information (classification effects or regression 

coefficients)

• Each record ,i.e., line has two parts

• 1st part: integer numbers (classification effects, sorting 

variables, index values)

• 2nd part: real numbers (observations, covariables, 

weights)

• Integer numbers  0 are assumed as missing

• Missing real values are coded by a missing variable 

code (e.g. -9999.0)

• Default format is “text format”, where columns are 

separated by space (alternative: binary format)

• There must not be a header in the file

• Sorting of records can reduce solving time

• Example: 

id herd year xlin x2 pheno1 pheno2

…

A least squares model!

…
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Some ways to compute a simple two trait GBLUP model

Solreg:

Solfix:

Solr01:Genomic breeding values

iG.dat

Solani:

COVFILE approach

Equivalent

in MiX99

Different

in MiX99

But results

are the same
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Note: different formats of inverse G in GBLUP can lead to same computations
Inverse of G matrix in lower triangle dense format:

iG.dat

Inverse of G matrix in lower ijvalue format:

iGijv.dat

By default, the solver

reads matrices to RAM

→ These formats lead to

same computations.

Lower dense is more

efficient (storage).

→ Some approaches may

look different but solver

may treat them the same.

For large models,

“bin” or “raw”

formats are more

efficient.

We’ll cover that later.
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Example: SNPBLUP model
by REGMATRIX

SNPBLUP.clm:

Solreg:

Solfix:

GBLUP.clm

Solf01:

Solreg_mat:

Solani:

This SNPBLUP model produces marker

solutions, not directly breeding values.

Solutions similar but

No breeding values directly

by this SNPBLUP model

and 

preparing data is awkward.
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Example:
Using 
REGINDEX in REGMATRIX

SNPBLUP.clm:

RM_geno.datdata_geno.dat

RegMatrix data and DataFile data must allign exactly!

→ When an individual has several observations,

       genotypes in the RegMatrix will be repeated.

1) In this case, a lot of repetition of the same data

2) REGFILE needs to be sorted in the same order as DATAFILE

It is simple to solve these using a REGINDEX in REGMATRIX.
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Example:
Using 
REGINDEX in REGMATRIX

SNPBLUP.clm

RM_geno.datdata_geno.dat

RMi_geno.dat

RegIndex gives the owner of the row in the data file.

1) Each owner can have only one line in REGFILE

2) There is no need to sort the REGFILE file.

SNPBLUPi.clm
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Example: 
SNPBLUP model

Results remain the same!

GBLUP.clm

Solani:

Solreg:

Solfix:

Solf01:

Solreg_mat:
New:

SolDGV01:

SNPBLUPi.clm
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Example: 
SNPBLUP model

SNPBLUPi.clm

GBLUP.clm breeding values

Solani:
SNPBLUPi.clm breeding values

SolDGV01:

Correlation is one but there is a level difference of 0.10597: SolDGV01 = Solani + 0.10597

This is due to not centering REGMATRIX as is done in the G matrix.

Centering as for G in G-1 of iG.dat gives SolDGV01: 

Other useful options in REGMATRIX: SCALE & FORMAT

SCALE: allows using the same variances as for GBLUP model as scaling done like for the G matrix

FORMAT: allows SNP marker packing (FORMAT=m) or not space separated SNPs (FORMAT=s)

Similar options for single-step SNPBLUP considered later.
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Variance component parameter file

Random effect 

number

Row 

number

Column 

number
(Co)Variance 

parameter

Editing of input files Parameters

GBLUP model

PARFILE Vc_2tr.par

→ Genetic variance is 1.0

→ Residual variance is 2.0

PARFILE CLIM

1 LOWER

  1.0

  0.0 1.0

2 DIAGONAL

   2.0

   2.0

Alternatively (in new MiX99) 

It is possible to mix formats after “PARFILE 

CLIM”:

LOWER Lower dense matrix

DIAGONAL A diagonal matrix

IDENTITY Identity matrix

SPARSE The typical parfile format

Special option 1:  PARFILE IDENTITY → all variance matrices set to identity matrices

Special option 2:  PARFILE MIXED <parfile> → parfile has the LOWER/DIAGONAL … commands

Random effect 

number



©
 L

u
k
e

MiX99 course: test-day models and single-step genomic prediction, 10-11 April 2025 12

Variance component parameter file

Random effect 

number

Row 

number

Column 

number
(Co)Variance 

parameter

Editing of input files Parameters

GBLUP model

PARFILE vc_2tr.par

vc_2tr.par:

→ Genetic variance is 1.0

→ Residual variance is 2.0

vc_2tr.mix:

1 IDENTITY

2 DIAGONAL

   2.0

   2.0

PARFILE MIXED vc_2tr.mix

PARFILE CLIM

1 IDENTITY

2 DIAGONAL

   2.0

   2.0

Or in CLIM equivalently:

Random effect 

number
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Reminder: MODEL instructions with component names

Single trait repeatability model with a fixed regression function 

milk = c1*cov1 + c2*cov2+ c3*cov3+ c4*cov4 +HYS + p + a + e

• p = nonhereditary animal effect

• a = random additive genetic effect

• where the regression function could be a 3rd order Legendre on days in milk

Examples for MODEL commands

User-defined component names: P and G

• General regression effects are always 

given at the beginning of the model line

• Only the covariables are specified
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Example: two trait GBLUP model (PARFILE CLIM available in new MiX99)
DATAFILE small_GBLUP_with_misses.dat

INTEGER ID ones HerdYear

REAL    Cov1 Y1 Y2

MISSING -99999.

DATASORT PEDIGREECODE=ID

GBLUP DGV LOWER iGL.dat

PARFILE CLIM

1 DIAGONAL

  2.0

  2.1

2 LOWER

  1.0

  0.5 0.8

  0.1 0.01 0.2

3 LOWER

  3.0

  0.8 3.1

RANDOM PE DGV

MODEL

  Y1 = HerdYear   -  PE(ID) DGV(1 Cov1 | ID)

  Y2 =   -      ones PE(ID) DGV(1 -    | ID)

1 1 1 2.0

1 2 2 2.1

2 1 1 1.0

2 2 1 0.5

2 2 2 0.8

2 3 1 0.1

2 3 2 0.01

2 3 3 0.2

3 1 1 3.0

3 2 1 0.8

3 2 2 3.1

Tmpfile.par

Multi-trait models

PE

DGV

Residual

Variance counting is column down from left to right

DGV variance of trait 1, component 1

DGV covariance between 1st components in traits 1 & 2

DGV variance of trait 2

DGV covariance of trait 1 components 1 and Cov1

DGV covariance of Cov1 of trait 1 and trait 2

DGV variance of Cov1 of trait 1
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Macros can simplify models

• Some model parts are replaced by a short name

• Less errors because same macro used in different traits

• Large models look simpler

Example model:

- 6 trait model with maternal and direct effects

- Showing the model is not possible

- Following are given steps to simpler macro based model
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Macro: DEFINE <name> <what this name means>

These effects are all the same for all traitrs

These effects can differ by trait: macro makes a substitution

Remember: Order of effects have to follow the required order: regression, fixed class effects, random effects, additive genetics

Using CLIM having macros:

mix99i --usemacros AMBLUP_macros.clm

Where AMBLUP_macros.clm has the CLIM file.

NOTE: macro name should not be the same as an already used 

CLIM command or column name or component name.

Depending on where macro has been defined, this rule may be broken (not recommended!)
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Macros using macros possible

Macros having macros are defined after the macros they include

Using CLIM having macros:

mix99i --usemacros AMBLUP_macros2.clm

Where AMBLUP_macros2.clm has the CLIM file.
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A simplified model
Using CLIM having macros:

mix99i --usemacros AMBLUP_macros2.clm

Where AMBLUP_macros2.clm has the CLIM file.
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Using macros may give uninformative error messages

Should have used

HOFR

Should define macros using macros later

Error message usually looks like this and seem not very informative!

Here OTHER is not present in the original DATAFILE columns suggesting macro was not replaced by the string intended.

DEFINE MODEL    HO FR MODEL command is changed to be ‘HO FR’ → ERROR: Syntax error or unknown command.
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Questions?
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