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INTRODUCTION 
The software package Partition offers a fully Bayesian method for assigning the individuals in 
a sample to source populations, on the basis of multi-locus genotypic data. The allelic 
composition of these source populations and even the number of source populations 
represented in the sample are treated as uncertain. The parameter of interest is the partition of 
the set of sampled individuals, induced by the assignment of individuals to source populations. 
 
Partition can also be used for the much more general problem of looking for evidence of 
population sub-division in an outcrossing species. 
 
COMPUTING METHODS 
The model and the prior distribution. The population genetic model assumes that each 
source population is at Hardy-Weinberg and linkage equilibrium. A Poisson-Dirichlet 
distribution is used as the prior on the allele composition of the source populations. A number 
of alternative options are available for the prior on the partition. 
 
Bayesian computation using MCMC. A Markov chain Monte Carlo method (based on the 
Metropolis-Hastings algorithm) is used to generate a large sample from the posterior 
distribution of the partition. However, in general it will not be feasible to evaluate the evidence 
supporting each possible partition, even for a sample of moderate size. What is needed is a 
computationally feasible method for identifying those sets of individuals whose assignment 
together is strongly supported by the posterior distribution. So, the output from the MCMC 
sampler needs to be processed in some way. 
 
Posterior co-assignment probabilities. Our approach is based on the posterior co-assignment 
probabilities of sets. The posterior co-assignment probability of a set is the posterior 
probability that all the individuals in this set belong to the same source population (category, 
or element, of the partition). It is not feasable to compute the posterior co-assignment 
probability for every sub-set of the sample, unless the sample is small. However, it is possible 
to compute complete arrays of posterior co-assignment probabilities for small sets (of 2, 3 or 4 
individuals). 
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Agglomerative hierarchical clustering algorithm. We have introduced a new agglomerative 
hierarchical clustering algorithm (Dawson and Belkhir, 2001) which can use the information 
contained in these arrays to construct a rooted binary tree. This tree provides a useful visual 
representation of our confidence in every cluster in the hierarchy. In the case where only the 
(2-dimensional) array of pairwise co-assignment probabilities is used, this algorithm reduces to 
the classical furthest neighbor (complete linkage) algorithm. The height of each node 
(measured upwards from the root) is a Bayesian measure of the evidence in support of 
assigning all individual in the set (defined by this node) to the same source population. 
 
OUTPUT 
Partition offers other outputs in addition to the rooted binary tree described above. For 
example, it plots the posterior distribution of the number of source populations represented in 
the sample. This is also an advance on previous methods (including Pritchard et al., 2000). 
 
RELATED ASSIGNMENT PROBLEMS IN POPULATION GENETICS 
Another assignment problem which often arises in population genetic studies of wild 
populations is the problem of assigning sampled individuals to parents, on the basis of multi-
locus genotypic data, when there is no genotypic information available from the parents. The 
programme Parents, reported in Emery et al. (2001), appears to have been the first fully 
Bayesian approach to this assignment problem. We have developed an approach to this 
problem which is closely based on Partition. The software package Sibship will soon be 
available from the same web site as Partition.  
 
AVAILABILITY 
The software package Partition can be downloaded freely from the web site:  
http://www.univ-montp2.fr/~genetix/partition.htm 
 
COMPUTING ENVIRONMENT 
Partition is primarily designed for the Windows operating system (W9x , Win me and 
Windows 2000). However, the Wine package makes it possible to run native Windows 
applications alongside native Linux applications on a Linux (or Solaris) system. 
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