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The genealogical ancestors to an individual are the the individuals that can be reached by a string of 
operators mother/father to that individual, like motherfatherfather.    Within that set are the individuals, 
that has genetic material that was transmitted to the present individual.     Genetic ancestry is in general 
given more attention as that is a component in genetic analysis and mapping, while ancestors that does 
not carry ancestral material is irrelevant in this respect.   However, it is of principal interest and with 
the surge of possibility of inference of familial relationships, then it is worth pursuing these questions.   
  Chang, Derrida, Møhle, Kammerle, Sagitov and others have investigated models of genealogical 
ancestry.   Matsen and Evans (2008 - ME08) investigated a simple model that added genetic ancestry 
from a single locus to these models and many interesting results were obtained.  
  ME08 combined a model of choosing parents with a model of choosing ancestors to two alleles within 
the chosen parents. 
  ME08 had a series of interesting results. Some of which are illustrated in the figure below. Firstly 
(their Figure 2), how many alleles do an ancestor (t generations ago) contribute to the present 
population as a function of how many genealogical descents is has?  Secondly, when a most recent 
common ancestor (MRCA) appears, how many appears with it?  ME08 results were very puzzling at 
first, in that this number had a very non-monotonic relationship to the population size.  Thirdly, how 
are the number of ancestral alleles distributed in the MRCA-generation.  ME08 used simulation 
techniquees that easily carries over to a  k-locus model.  [However, their more technical probability 
theoretical results might not] 
This project proposes to repeat the Matsen-Evans analysis (ME08), but with k loci.   Following would 
be interesting to do:  
  1 locus model extended investigations:  ME08 figure 2 only shows averages and was done for 1 set of 
parameters.  It could be of interest to investigate for different parameters and how varying individual 
realizations of the process were.  In Figure 2 there is a phase transition as predicted by Chang99 when 
individuals are either the ancestor of everybody or nobody.  How does the size of these two groups 
fluctuate as we go back in time?  What is the distribution of the Chang time? [we know its mean.] 
  k locus model: the addition of a second locus does not change anything that only relates to genealogy 
or genealogy and a single locus. The interesting questions clearly relate to 2 loci [with or without 
genealogy].  
 k-locus model (with r recombination rate between the loci):  as k and r becomes large and individuals 
descendants will also have inherited genetic material and the concepts of genetic and genealogical 
ancestry should converge.  But how quickly dependent on k, r, size of population (n) and number of 
generations (t)?  And the investigation could also be refined by assigning amount to genetic material 
inherited and also by a adding a multiplicity of the genealogical descendency.  After Chang-time, what 
is the distributed of the ancestral material in the present population?   How many are genetically 
empty?  
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