Likelihood

Likelihood is proportional to the probability of observing given data under a known probabilistic model. For continuous probability models, likelihood is proportional to the density function evaluated at the observed values.

[see suggestions in glossary-ttt.doc]
Model of sequence evolution

A statistical description of the stochastic process of substitution in nucleotide or amino acid sequences.
Likelihood function

Likelihood function is likelihood considered as a function of model parameters. For N independent samples xi and from a proposed density function f(x; p), where p is a vector of parameters, the likelihood function is f(x1; p) f(x2; p) ... f(xN; p). In phylogenetics, xi are most typically alignment columns, and p encompasses branch lengths and substitution rate parameters.

[hard to understand for biologists]
maximum-likelihood estimate (MLE)

The maximum likelihood estimate (MLE) of a set of parameters p is the value of p that maximizes the likelihood function over the space of allowable values. This value is not necessarily unique and is frequently obtained using numerical optimization techniques.

maximum likelihood

A principle of statistical inference developed by R.A. Fisher in the 1920s.  Essentially, it is generalisation of least-squares to non-normal data, and can be shown to lead to optimal estimators, at least for large sample size. Moreover, it is fully automatic once a model is specified, and allows computing confidence bands by means of the so-called Fisher information.
[surely correct, but hard to understand for biologists]
maximum parsimony

A criterion for estimating a parameter from observed data based on the principle of minimizing the number of events needed to explain the data. In phylogenetic analysis, the optimal tree under the maximum parsimony criterion is the tree that requires the fewest number of character-state changes.
star decomposition

A tree reconstruction strategy starting with an unresolved (star) tree inserting inner branches at the most probable bipartitions decomposing the star tree to get a (fully) resolved tree.
neighbor-joining

A heuristic method for estimating the minimum evolution tree originally developed by Saitou and Nei (1987) and modified by Studier and Keppler (1988). NJ is conceptually related to clustering, but does not require the data to be ultrametric. The principle of NJ is to find pairs of operational taxonomic units (OTUs) that minimize the total branch length at each stage of clustering of OTUs starting with a starlike tree The neighbor-joining method is therefore a special case of the star decomposition method.
Nearest Neighbor Interchange (NNI)

A heuristic algorithm for searching through treespace by rearranging tree topologies. It starts from a particular topology and proceeds by juxtaposing the positions of neighbors on a phylogenetic tree. If the resulting tree is better according to an optimality criterion, then it is retained.
Subtree pruning regrafting (SPR)

A heuristic search algorithm for searching through treespace by rearranging tree topologies (see also NNI). It starts from a particular topology and proceeds by breaking off part of the tree and attaching it to another part of the tree. If it finds a better tree, then the new tree is used as a starting tree for another round of SPR. If the maximum branches to be crossed by SPR is set to one, then SPR reduces to NNI.
Tree bisection and reconnection (TBR)

This heuristic search algorithm is similar to (SPR), but with a more extensive branch swapping scheme. The tree is divided into two parts, and these are reconnected through every possible pair of branches in order to find a shorter tree. This is done after each taxon is added, and for all possible divisions of the tree.

simulated annealing

A technique to find a good solution to an optimization problem by trying random variations of the current solution. A worse variation is accepted as the new solution with a probability that decreases as the computation proceeds. As the process continues the acceptance probability for a worse solution is decreased (the so-called cooling schedule)

posterior probability

The conditional distribution P((|D) of the parameter ( given the observed data D.
split decomposition

A canonical decomposition of a distance on a set of taxa that is given by computing isolation indices for all of the splits of the taxa. The split decomposition can be used to give a representation of the distance in terms of a split-network.

likelihood mapping

A method to visualize either the support at a single inner branch of a tree or to check the presence or absence of phylogenetic content in a dataset. The methods visualizes the amount of unresolved, partly resolved, and fully resolved trees, by plotting the vector of posterior weights from the likelihoods of each of the three possible topologies for each relevant set of for sequences (quartets).
