




Table 2 Comparison of true expected values and the expected values 
from various procedures is always 0 )

Ref. A* U g A 1 A2 A5 A6 A13 A15 A1
true values 20.0 - .634 .321 -.321 -.634 .634 .321 .477

1 100 20.103 _ .084 .040 -.040 -.077 .090 .042 .066
2 15 20.034 - .441 .219 -.220 -.428 .455 .225 .340
3 9 20.000 - .634 .321 -.321 -.534 .634 .321 .477
4 3 19.927 - 1.155 .608 -.605 -1.231 1.006 .536 .771
5 1.2 19.903 - 1.602 .849 -.848 -1.741 1.118 .609 .864
6 0.5 19.921 - 1.970 1.032 -1.033 -2.105 1.027 .558 .792
7 0 . 0 20.000 - 2.534 1.284 -1.284 -2.534 0.634 .321 .477
8 15 20.082 - .474 .218 -.228 -.436 .512 .228 .370
9 9 20.000 - .634 .321 -.321 -.634 .634 .321 .477
10 1.2 19.863 - 1.514 .822 -.819 -1.713 .826 .485 .655
11 0 20.000 - 2.534 1.284 -1.284 -2.543 .634 .321 .477
12 15 20.090 - .509 .213 -.229 -.437 .513 .222 .368
13 9 20.000 - .634 .321 -.321 -.634 .634 .321 .477
14 1.2 19.809 - .941 .866 -.780 -1.674 .861 .538 .700
15 0 19.857 - .966 1.426 -1.141 -2.392 .776 .463 .620
16 15 20.000 .159 .429 .207 -.214 -.432 .593 .362 .477
17 9 20.000 .000 .634 .321 -.321 -.634 .634 .321 .477
18 1.2 20.000 -.886 1.740 .987 -.917 -1.810 .732 .223 .477
19 0 20.000 -1.432 2.534 1.284 -1.284 -2.543 .634 .321 .477
20 15 20.000 .318 .436 .200 -.214 -.422 .552 .402 .477
21 9 20.000 .239 .647 .307 -.321 -.634 .580 .375 .477
22 1.2 20.000 -.205 1.798 .929 -.917 -1.810 .651 .304 .477
23 0 20.000 -.477 2.534 1.284 -1.284 -2.534 .634 .321 .477
24 15 20.000 .477 .422 .214 -.214 -.422 .503 .451 .477
25 9 20.000 .477 .634 .321 -.321 -.634 .516 .438 .477
26 1.2 20.000 .477 1.810 .917 -.917 -1.810 .589 .366 .477
27 0 20.000 .477 2.534 1.284 -1.284 -2.534 .634 .321 .477

is again quite common in dairy sire evaluation when we have only 
sires in the model or also (to a slightly lesser degree) if we have 
sire and maternal grandsire in the model. In this situation we need 
g since even with the correct A* we have

EfA^y1) t  GrV r _ 1 [I-Xr (Xr ’vr_1 Xr)- 1 Xr 'vr _ 1  ] yr

(yr = reduced vector of observation)
In this case g represents the genetic progress brought about by se
lection on females.

In rows 24 to 27 information comes only from one parent and we 
have three measurements per animal. But in this case the numerator 
relationship matrix (G) is used only within generation (group).

With regard to the numerator relationship matrix and groups there 
are several points to be noted (see also QUASS & POLLAK (1981)). If 
the correct A* is used and all information relevant to the selection
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is included in y then there seems to be no necessity for groups. If 
they are included the expected value of g should be zero. But this 
does not mean that there is no disadvantage if we include it. After 
all we estimate something which need not be estimated. The related 
question when to include; different group effects if they are not too 
different was investigated by KENNEDY (1981). A disadvantage of the 
numerator relationship matrix when it is applied to animals of 
several generations is that is creates essentially a closed popula
tion. If there is heavy selection the population progresses, and if 
there is an animal e.g. in the third generation with unknown (lost) 
parentage, then the expected values of the contemporaries are much 
above zero due to the selection in earlier generations, but for the 
one animal with unknown parentage the method assumes that it has an 
expectation of 0, the expectation of the base population. The animal 
has only a chance of being selected if there is a lot of informa
tion in the data.

This extremly simple example should be sufficient to indicate 
that the application of the BLUP procedure or similar procedures is 
not without pitfalls and that we are well advised to design our 
breeding scheme to be as good as possible in order not to rely too 
heavily on the validity of the estimation procedure.

Summary
In the first part of the paper there is a general discussion about 
the aim of estimating breeding values (to maximize genetic progress) 
and it is shown that there is not necessarily a simple relationship 
between the usual optimality criteria and genetic progress. Consi
deration is also given to the question of what type of information 
is available (a priori information and information provided by the 
data) and there the relationship to Bayes procedures is stressed. 
With the help of examples the question under which circumstances 
the BLUP procedure is optimal is discussed and some relationship of 
the BLUP procedures to older procedures are reviewed. Again with 
examples the problems of using BLUP are illustrated if the popula
tion is undergoing selection and the variances are not well known 
and/or if not all information utilized in selection is included in 
the estimation.

Zusammenfassung
Der erste Teil der Arbeit umfaBt eine sehr allgemeine Diskussion 
iiber den Zweck der Zuchtwertschatzung (Maximierung des genetischen 
Fortschrittes). Dabei wird gezeigt, daB zwischen den iiblichen Opti- 
malitatskriterien und der Hohe des genetischen Fortschrittes nicht 
notwendigerweise eine einfache Beziehung besteht. Es wurde unter- 
sucht, welche Informationen vorhanden sind (a priori Information 
und die Information aus den Daten) und der Zusammenhang mit den 
Bayes Methoden betont. Mit Hilfe von Beispielen lieB sich die Frage 
untersuchen, unter welchen Bedingungen die BLUP Methode optimal 1st 
und einige Beziehungen zwischen der BLUP Methode und alteren Metho
den darstellen. Ebenfalls an Beispielen wurden einige Probleme bei 
der Anwenaung der BLUP Methode erlautert, wenn die Population 
selektiert wird und dabei die Varianzen nicht genau bekannt sind 
oder wenn man nicht alle Informationen, die zur Selektion dienten, 
auch bei der Zuchtwertschatzung beriicksichtigt.
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