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                    Abstract
Final size relations are known for many epidemic models. The derivations are often tedious and difficult, involving indirect methods to solve a system of integro-differential equations. Often when the details of the disease or population change, the final size relation does not. An alternate approach to deriving final sizes has been suggested. This approach directly considers the underlying stochastic process of the epidemic rather than the approximating deterministic equations and gives insight into why the relations hold. It has not been widely used. We suspect that this is because it appears to be less rigorous. In this article, we investigate this approach more fully and show that under very weak assumptions (which are satisfied in all conditions we are aware of for which final size relations exist) it can be made rigorous. In particular, the assumptions must hold whenever integro-differential equations exist, but they may also hold in cases without such equations. Thus, the use of integro-differential equations to find a final size relation is unnecessary and a simpler, more general method can be applied.
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                    Notes
	This is the probability the first M do not transmit minus the probability that the first M+1 do not transmit.


	It is possible that a stub is left over at the end, or an edge is repeated, or an individual has an edge to itself. The proportion of individuals involved in such events is negligibly small as N→∞.


	If transmission and recovery occur as Poisson processes, \(\hat{T}=T\), otherwise \(\hat{T}\) will be altered to account for the fact that the initial infections are part-way through their infectious period.
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