Relation between a population consisting of one or many families and our apologies for possible confusion
Dag and Darius last edit 070408
Confusion has been caused as we (Lindgren and Danusevicius) have not made clear in published papers that within full sib family variance components were used as entries. That is likely to cause confusion and many readers may be led to believe that results apply to other values on variance components than they do. However, the values used were chosen to be relevant for Scots pine and Norway spruce in Sweden, so relevance for these cases or our suggestions for the Swedish program are not affected.
The results are correct, but if the given entries are interpreted as given for a large ideal population, the results are correct for somewhat other entries than the reader may think. It is not likely general conclusions will be seriously misleading. In all connections when the results were mentioned (all published papers, all seminars) we have referred to the EXCEL workbooks on the web, and when inserting entries it is always crystal clear that it is within family and comparison with a large ideal population is made. Thus it is very unlikely that real users of the developed tools for their own purposes will be misled. However, we how constructed this sheet, have inserted this information to further reduce the risk of misunderstanding and control the possible damage.
Populations can be regarded in different ways

A population can be regarded as a large population consisting of many segments (e.g. families). Or it can be regarded as a segment of larger population or regarded relative to a reference population. A full sib family can either be regarded as the whole population or as a part of a larger real or imagined population. In quantitative genetics it is often stated that there are certain relationships between the variance components in full sibs as a function of the population it was derived from. These relationships are however subject to many assumptions. These are assumptions are probably never full-filled in a real breeding population when there is no linkage equilibrium. Therefore it is important to make clear that it is a large ideal population, when the simplest rules apply.

Why did we choose a single family as a population?
The main reason to consider a single full sib family as the full population when developing the formulas in BREEDINGCYCLER, is that the program deals exclusively with within family selection. Thus all these assumptions connecting the full sib to a large ideal population are circumvented. 

Considering the single family as a part of a larger population makes the formula more complicated and depending on assumptions, which may not be fulfilled. These assumptions include a genetic balance, which is unlikely to occur in early forest tree breeding, absence of inbreeding, an infinite population (thus not the “full breeding population”), it matters if it is parents or progeny etc. Disadvantages is that it is more conventional and traditional to formulate the variance within a full sib as a part of a large ideal population; that most readers will assume that the population considered is the large ideal, and that most observations on variance components reported concerns populations which can be approximated by the large ideal population.

It may help in constructing formulas relevant for a larger population to start with considering a full sib as the population and when build the higher hierarchy formulas by considering the relationships between a full sib and the larger structure in a translation table, and when just insert the translations.

The Swedish breeding program was formulated as a mostly within family selection. It is great complications in mixing between family selection and within family selection, but now when breeders focused on within family selection it seemed justified constructing a program only for that. We doubt it would have been possible considering both between and within family selection. We thought that this was initiation of more focus on within family breeding. And it seemed simpler not to complicate the formulas.

Dag L has developed a “linear” program, GAINPRED, following steps from plus tree selection in the wild forest over crosses to a seed orchard. For long-term breeding that could be transformed into the BREEDINGCYCLER, there the idea is to mainly focus on what happens in a single family at a certain time. Breeding progress is almost linear under at least the five first generations (Rosvall 1999), thus it is reasonable to assume key entries will not change drastic in this period.

The variances are indexed S for Single Full Sib Family as part of a large ideal population, L.
	Designations

	Entity
	Population considered

	
	General
	One Single full sib family
	Large ideal

	Additive variance in goal character (mature character)
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	Coefficient of variance for goal character
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	Additive variance in measured character
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	Dominance variance in measure character
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	Environmental variance in measured character
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Relation between variance components if a single family or a large ideal population is regarded as the population
	Variance components in a large ideal population if considered the population or a meta-population composed of many small populations (full sib families.

	Population = one Single full sib family
	Single full sib family as part of a Large ideal population
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	Variance components in a full sib family if considered a population or a segment of a large ideal population

	
	Population = one Single full sib family
	Single full sib family as part of a Large ideal population

	Additive variance in goal character (mature character)
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	Coefficient of variance for goal character
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	Additive variance in measured character
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	Dominance variance in measure character
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	Environmental variance in measured character
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Acknowledgements: Tony Shelbourne pointed out this unclearness for us.
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