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The sommer package was developed to provide R users a powerful and reliable multivariate mixed model
solver. The package is focused in problems of the type p > n (more effects to estimate than observations)
and its core algorithm is coded in C++ using the Armadillo library. This package allows the user to fit
mixed models with the advantage of specifying the variance-covariance structure for the random effects, and
specify heterogeneous variances, and obtain other parameters such as BLUPs, BLUEs, residuals, fitted values,
variances for fixed and random effects, etc.

The purpose of this vignette is to provide answers to frequently asked questions (FAQ) related to performance
and possible issues:

1) I got an error similar to:

# iteration LogLik wall cpu(sec) restrained
# 1 -224.676 18:11:23 3 0
# Sistem is singular. Stopping the job
# matrix multiplication: incompatible matrix dimensions: 0x0 and ...x...

This error indicates that your model is singular (phenotypic variance V matrix is not invertible) and therefore
the model is stopped throwing the “incompatible matrix dimensions: 0x0 and . . . x. . . ” error message.
Whether you can try a simpler model or just modify the argument tolparinv in the mmer function. The
default is 1e-6, which means that it will try to invert V and if it fails it will try to add a small value to
the diagonal of V of 1e-6 to make it invertible. If this fails then the program will stop returning that error
message which should make you check the quality of your data or model attempted.

Sometimes the model becomes singular when you use variance covariance matrices (i.e. genomic relationship
matrices) that are not full-rank. You can try to make it full-rank and try again.

2) My model runs very slow

Keep in mind that sommer uses direct inversion (DI) algorithm which can be very slow for large datasets.
The package is focused in problems of the type p > n (more random effect levels than observations) and
models with dense covariance structures. For example, for experiment with dense covariance structures
with low-replication (i.e. 2000 records from 1000 individuals replicated twice with a covariance structure of
1000x1000) sommer will be faster than MME-based software. Also for genomic problems with large number
of random effect levels, i.e. 300 individuals (n) with 100,000 genetic markers (p). For highly replicated
trials with small covariance structures or n > p (i.e. 2000 records from 200 individuals replicated 10 times
with covariance structure of 200x200) asreml or other MME-based algorithms will be much faster and we
recommend you to opt for those software.

3) Can I run rrBLUP for markers and GBLUP for individuals in sommer

Both types of models can be fitted in sommer. The only thing that it changes is what is the random effect of
interest; the marker matrix or the identifier for the individual.
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## rrBLUP for makers
data(DT_cpdata)
mix.rrblup <- mmer(fixed=cbind(color,Yield)~1,

random=~vs(GT,Gtc=unsm(2)) + vs(Rowf,Gtc=diag(2)),
rcov=~vs(units,Gtc=unsm(2)),
data=DT)

## iteration LogLik wall cpu(sec) restrained
## 1 -533.942 20:23:14 4 0
## 2 -373.864 20:23:18 8 0
## 3 -292.05 20:23:22 12 0
## 4 -259.206 20:23:25 15 0
## 5 -255.006 20:23:29 19 0
## 6 -254.802 20:23:33 23 0
## 7 -254.795 20:23:36 26 0
## 8 -254.794 20:23:40 30 0
summary(mix.rrblup)

## ============================================================
## Multivariate Linear Mixed Model fit by REML
## ********************** sommer 3.8 **********************
## ============================================================
## logLik AIC BIC Method Converge
## Value -254.7943 513.5886 522.7526 NR TRUE
## ============================================================
## Variance-Covariance components:
## VarComp VarCompSE Zratio Constraint
## u:GT.color-color 4.183e-06 8.412e-07 4.9727 Positive
## u:GT.color-Yield 2.650e-04 3.458e-04 0.7663 Unconstr
## u:GT.Yield-Yield 5.904e-01 2.594e-01 2.2763 Positive
## u:Rowf.color-color 1.721e-04 1.232e-04 1.3974 Positive
## u:Rowf.Yield-Yield 8.340e+02 3.932e+02 2.1209 Positive
## u:units.color-color 2.464e-03 2.792e-04 8.8280 Positive
## u:units.color-Yield 3.812e-01 2.012e-01 1.8949 Unconstr
## u:units.Yield-Yield 3.239e+03 2.865e+02 11.3051 Positive
## ============================================================
## Fixed effects:
## Trait Effect Estimate Std.Error t.value
## 1 color (Intercept) 0.1663 0.03875 4.291
## 2 Yield (Intercept) 132.4217 18.75134 7.062
## ============================================================
## Groups and observations:
## color Yield
## u:GT 2889 2889
## u:Rowf 13 13
## ============================================================
## Use the '$' sign to access results and parameters
## GBLUP for individuals
A <- A.mat(GT)
mix.gblup <- mmer(fixed=cbind(color,Yield)~1,

random=~vs(id,Gu=A, Gtc=unsm(2)) + vs(Rowf,Gtc=diag(2)),
rcov=~vs(units,Gtc=unsm(2)),
data=DT)
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## iteration LogLik wall cpu(sec) restrained
## 1 -362.46 20:24:46 3 0
## 2 -289.256 20:24:50 7 0
## 3 -259.023 20:24:54 11 0
## 4 -254.901 20:24:57 14 0
## 5 -254.799 20:25:1 18 0
## 6 -254.794 20:25:5 22 0
## 7 -254.794 20:25:8 25 0
summary(mix.gblup)

## ============================================================
## Multivariate Linear Mixed Model fit by REML
## ********************** sommer 3.8 **********************
## ============================================================
## logLik AIC BIC Method Converge
## Value -254.7943 513.5885 522.7526 NR TRUE
## ============================================================
## Variance-Covariance components:
## VarComp VarCompSE Zratio Constraint
## u:id.color-color 4.918e-03 9.887e-04 4.9742 Positive
## u:id.color-Yield 3.120e-01 4.064e-01 0.7678 Unconstr
## u:id.Yield-Yield 6.940e+02 3.047e+02 2.2774 Positive
## u:Rowf.color-color 1.723e-04 1.235e-04 1.3954 Positive
## u:Rowf.Yield-Yield 8.339e+02 3.931e+02 2.1215 Positive
## u:units.color-color 2.464e-03 2.792e-04 8.8280 Positive
## u:units.color-Yield 3.811e-01 2.012e-01 1.8942 Unconstr
## u:units.Yield-Yield 3.239e+03 2.865e+02 11.3045 Positive
## ============================================================
## Fixed effects:
## Trait Effect Estimate Std.Error t.value
## 1 color (Intercept) 0.1823 0.004489 40.60
## 2 Yield (Intercept) 132.3328 8.555778 15.47
## ============================================================
## Groups and observations:
## color Yield
## u:id 363 363
## u:Rowf 13 13
## ============================================================
## Use the '$' sign to access results and parameters
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