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Estimating variance components with 
MC EM REML using MiX99 

Anna-Kaisa Ylitalo

MiX99 course: test-day models and single step genomic prediction
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Example, Feed efficiency data

Statistics: 

• Number of records: 22071

• Number of individuals with records: 791

• Number of individuals: 5586

• Number of herds: 4

For milk yield:

- 22071 observations

- Mean 27.2kg, SD  4.7, min 5.1, max 44.5

Variables in data file:

• ANI = animal ID

• HERD = herd ID

• HTM = herd x test month

• DIM = days in milk

• cage1 = calving age linear (in years)

• cage2 = calving age quadratic (in years^2) 

• milk = milk yield 

• L0 = Legendre: intercept

• L1 = Legendre: linear

• L2 = Legendre: quad.

• L3 = Legendre: cubic

• W005 = exp(-0.05*DIM) (Wilmink function)
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Model

𝑚𝑖𝑙𝑘 = 𝑐𝑎𝑔𝑒1 + 𝑐𝑎𝑔𝑒2 +  𝑓1 𝑙𝑐, 𝐷𝐼𝑀 + 𝐻𝑇𝑀 + 𝑓2 𝑝𝑒, 𝐷𝐼𝑀 + 𝑓3 𝑎, 𝐷𝐼𝑀 + 𝑒,

where

• milk = milk yield observation

• cage1 = calving age linear (in years)

• cage2 = calving age quadratic (in years^2)

• 𝑓1 𝑙𝑐, 𝐷𝐼𝑀 = fixed lactation curve regression function (for HERD)

• HTM = herd x test month

• 𝑓2 𝑝𝑒, 𝐷𝐼𝑀 = random permanent environment regression function (for ANIMAL)

• 𝑓3 𝑎, 𝐷𝐼𝑀 = random additive genetic regression function (for ANIMAL)

• e = random residual vector

Functions 𝑓1, 𝑓2, 𝑓3 consists of Legendre polynomials 𝜙𝑘 and Wilmink function:

• 𝑓1 𝑙𝑐, 𝐷𝐼𝑀 =  𝛽0𝑘𝜙0 𝑡 + 𝛽1𝑘𝜙1 𝑡 + 𝛽2𝑘𝜙2 𝑡 + 𝛽3𝑘𝜙3 𝑡 + 𝛽4𝑘𝑒−0.5∗𝑡 , 𝑘 = 1, … , 4,  𝑡 = 2
𝐷𝐼𝑀−𝐷𝐼𝑀𝑚𝑖𝑛

𝐷𝐼𝑀𝑚𝑎𝑥−𝐷𝐼𝑀𝑚𝑖𝑛
− 1

• 𝑓2 𝑝𝑒, 𝐷𝐼𝑀 =  𝛾0𝑖𝜙0 𝑡 + 𝛾1𝑖𝜙1 𝑡 + 𝛾2𝑖𝜙2 𝑡 + 𝛾3𝑖𝑒−0.5∗𝑡

• 𝑓3 𝑎, 𝐷𝐼𝑀 =  𝛼0𝑖𝜙0 𝑡 + 𝛼1𝑖𝜙1 𝑡 + 𝛼2𝑖𝜙2 𝑡 + 𝛼3𝑖𝑒−0.5∗𝑡

fixed

random
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CLIM file

RR-milk.clm
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Solver option file (.slv)

Specific solver options can be specified in a standard input file for MiX99s:

Options for PCG 

(CD ≤ 10−5, max 

5000 iterations)

reml.slv

Options for VCE 

estimation (CD ≤ 10−9, 

2 REML samples, max 

1000 REML iterations)

Run:

mix99i RR-milk.clm > p.log

mix99s < reml.slv > s.log  
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Checking the output files

parfile

Random effect:

1 = PE

2 = G

3 = residual

Row and column indices of 

the variance-covariance matrix

1 = L0 3 = L2

2 = L1 4 = W005

VC estimates

OK_mix99s file appeared

s.log file

s.log (end)

REML convergence (next slide)
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Convergence based on REMLlog

REML convergence
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Output files

s.log
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How to continue VCE (REML iterations) 

reml.slv

We run already 1000 REML rounds, 

let’s continue 2000 more:

Put -3000 ( = 1000 + 2000)

In the upcoming version of 

MiX99, one can set a different 

convergence criteria for the 

sampled data (in REML) 
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Convergence based on REMLlog

s.log
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Variance component estimates

parfile

Random effect:

1 = PE

2 = G

3 = residual

Row and column 

indices of the variance-

covariance matrix

VC estimates
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Example on calculating standard errors

New CLIM file (obs! not fully visible here) New solver option file

RR-milk_SE.clm reml_SE.slv

Run:

mix99i RR-milk_SE.clm > p_SE.log

mix99s < reml_SE.slv > s_SE.log  
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Output files

vceSE (standard errors) vceI (information matrix)
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(Toy) example on how to fix variance parameters

Let’s fix the variances of the genomic effect 

reml_pfix.slv

Fix 4 parameters

Random effect 

number, row and 

column indices

Run:

mix99s < reml_pfix.slv > s_pfix.log  

parfile
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Estimated variance components

new VC estimates (parfile) old VCE
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