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OBJECTIVES 
VCE-5 is a program package to estimate dispersion parameters under a general linear model. It 
covers all options of previous versions of VCE (Groeneveld and García-Cortés, 1998). 
Additionally, statistical models cover variety of possibilities like heterogeneous covariance 
components for residual as well as other random effects, models with longitudinal data, 
random regression, multi-environment analyses, crossbreeding designs, etc. Additive and 
dominance relationship are implemented for direct, maternal and paternal components. The 
same trait may have different models as in case of the first litter in gilts and the subsequent 
litter in sows. 
Most of the models can be solved by any of the three methods available. Dispersion parameters 
are obtained by restricted maximum likelihood (REML) using analytical gradients, a Monte-
Carlo EM as well as Gibbs sampling. VCE-5 is written in Fortran 90. The algorithms are the 
same as in previous versions, insuring that dispersion parameters are always within parameter 
space (Groeneveld, 1994; Neumaier and Groeneveld, 1998). 
 
STATISTICAL MODELS 
Statistical models applied in VCE-5 have the following generalized form:  
 

yijt = [1,x'it, u'i]wi + [1, s'jt, q'j]vj + [1, z'it]wvij + ... +eijt 
 

with: wi = rand (ω, Ω); vj = rand(λ, Λ); wvij = φij = rand(0, Ψ); eij = ei
Т

,1:T = rand(δ, Σ) 
 
The observations yijt are explained by effects wi and vj and some interactions wvij among them. 
Each effect is expressed in a different form of regression equations with coefficients describing 
common characteristics (constant like 1), time/space independent characteristics in vectors u'i, 
q'j, and time/space dependent characteristics in vectors x'it, s'jt, z'it. Vectors ω, λ, φ, δ present 
expected values and matrices Ω, Λ, Ψ, Σ contain dispersion parameters for wi, vj, φ, and 
residual eijt, respectively. All effects in the model are treated as random. Then fixed effects are 
just special cases which have zero rows (and columns) in the covariance matrices. 
Observations in a time/space sequence are assumed to have residuals in vector eij correlated, 
thus matrix Σ is assumed to be full unless the user sets some correlations to zero in a set of 
starting values. 
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Heterogeneous covariances. Models can incorporate heterogeneous covariances for residual 
as well as random effects. The effect causing heterogeneity must be associated with random 
effect in a separate data file. For genetic effects, it can be added into pedigree file. It is 
assumed that subpopulations with different covariance matrices for genetic effects do not have 
genetic ties and have the same source of heterogeneity. A special case is heterogeneity in static 
two way crossbreeding schemes with the possibility of adding more complex crossbreeding 
schemes. 
 
Random regression models. A trait is described by a function or more combined functions. 
Functions create coefficients of incidence matrices, which we named also characteristics. 
Characteristics are of three types. Common characteristics are the same for all units 
(individuals, animals) which belong to a certain level. Time/space independent characteristics 
are special individual characteristics which holds the whole lifetime (age at first delivery, birth 
weight) or over the whole space. The third type are special individual characteristics which are 
changing over time or space (like test day). Covariance functions are not supported yet but 
prepared to be added.  
 
Non-additive genetic effects. VCE-5 can handle models with dominance effect for direct, 
maternal, and/or paternal effects. The dominance relationship matrix is created from pedigree 
file. If desired, users may obtain solutions of mixed model equations. Combination with 
heterogeneous covariances and random regression models is possible.  
 
Monte Carlo EM and Gibbs. In this new version, iterations or cycles for these two methods 
are computed without setting up the MME coefficients explicitly. Codes for the effects and the 
relationships stored in RAM are used to update MM solutions and (co)variance components. 
The algorithm mimics closely the idea behind the well known iteration on data algorithm, 
allowing the computation of large data sets. 
 
COMPUTING ENVIRONMENT AND AVAILABILITY 
VCE-5 is available as executable for LINUX, SUN-SOLARIS, HP-UX, IBM-AIX, and 
Windows. The package is freely available for research from the anonymous ftp server 
ftp.tzv.fal.de. 
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