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ABSTRACT 

Max i mum l ik e l ihood techniques for es t imat ing var iance 
components have des i rable featur e s . Neverthe less , the use of 

max imum l i kel ihood me thods for es t imat ing var iance components from 
unbalanced data is d i ff icult .  Moreover , add it ional compl i ca t ions 
ar ise in the context of maternal e ffects mode ls . I n th is thes i s ,  
procedures for generat ing max imum l ikel ihood est imates of var iance 
components in a maternal effects mode l are der ived for the case of 
unbalanced data . A h ierarch ica l  des ign where by each s ire i s 
mated to several darns is used , there be ing observat ions on parents 
and offspr ing . The spec ial struc tur e of the data together wi th 
the assumpt ion that the sires and the darns are unre lated is 
exploi ted in order to obta in expl ic i t express ions for the inv erse 
and the determinant of the var i ance-covar iance matrix of the 

observat ions , wh ich ar ises in the l ikel ihood funct ion and the 
par t ia l der ivatives thereof . Algor i thms are proposed to generate 
the l ike l ihood funct ion and i ts part ial der ivat ives wh ich are 
requir ed for constra ined and unconstra ined optimizat ion of the 
funct ion . As an i l lustrat ion , t he procedures are appl ied to 
wean ing we ight data of sheep and 8-week we ights of pigs . The 
procedur es are extended to est i mate var iance components in a 
mult iple-t ra it sett ing . 

Prov ided the relevant genet ic var iances and covar iances are 
known , best l inear unb iased pred ict ion techn iques can be used to 
pred ict d ir ect and maternal gene t ic values . Predict ing d irect and 
maternal genet ic values of a l l an i ma ls i s not d iff icu lt s ince th i s 
is a spec ial case of a mult iple-tra it evalua t ion . However , i f the 
object i v e i s to el im inate the influence of the maternal effect so 
that se lect ion i s for direct genet ic mer i t , pred ic t io ns are 
requ ired for the d i rect genet i c values of all an imals of interes t  
and the maternal genet ic values o f just the ir darns . Although no 
ana lys i s is carr i ed out us i ng actual data , bes t l inear unb iased 
predict ion equat ions for pred i c t ing d irect gene t ic values of al l 
an ima ls and the maternal gene t ic values of the ir darns are der ived . 
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I n  the proces s , the rap id me thod of inver t ing the relat ionsh ip 
matr ix is mod i f ied to enable the invers ion of t he 
var iance-covar i ance matr i x of the genet ic effect s . The 
r equirements that have to be sat isf ied in order to generate the 

correct inver se are g iven . 
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