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IV 

Abstract 

This thesis co mprises several co mputer si mulation experi ments in which the per­

for mance of a selection of phylogenetic methods was assessed. Data were gener­

ated according to a known model and used as input for the phylogenetic methods. 

So me new methods were introduced, and their perfor mance co mpared with extant 

methods. Perfor mance was judged by several criteria, being accuracy, consistency, 

efficiency, falsifiability and robustness. 

The experi ments were designed to be biologically relevant ,  and yet co mputa­

tionally tractible. Hence the models of evolution used were si mple, to allow a wide 

range of para meters to be tested for their effects within the bounds of available 

co mputing resources. 

The experi ments were divided into two main types, the "s mall n" with up to 10  

taxa, and the "large n
" with fro m 10 to 30 taxa. Para meters which were allowed 

to vary in the "s mall n
" case included nu mber of taxa (n) , sequence length ,  tree 

topology, edge length probability distribution, and purity of data. In the "large 

n
" case, nu mber of taxa, sequence length, and edge length probability distribution 

were varied. 

The si mulation experi ments show that the accuracy of phylogene tic methods 

decreases with increasing n, and that the mean nu mber of internal edges of the 

generating tree which are incorrectly inferred increases at least linearly with n. 

The rate at which the sequence length must increase with n, to retain a fixed 

confidence i n  the inferred tree, is shown to be at least linear i n  n. 

All the methods are approxi mately as susceptible as each other to sa mpling 

error, which is exacerbated by the generating tree having very short or very long 

internal edges, and by finite sequence length. All the methods are susceptible to 

rando m error such as sequencing error, but provided such error is s mall ,  the effect 

is not great . 

One type of method, using edge lengths inferred by the Hada mard con jugation 



process, is shown to be much more robust to impure data and to sequenc ing error 

than are the other methods. 

·with n 2: 10  only the fastest methods were used. Increas ing n aga in decreased 

the accuracy of the methods . Vary ing the "molecular-clockness " of the generat ing 

tree was shown to have a much greater effect upon those methods incons istent w ith 

data wh ich do not sat isfy the molecular clock hypothes is. 

All the methods used are descr ibed algor ithm ically, and the ir computat ional 

complex ity is d iscussed. New proofs are prov ided of the cons istency / incons istency 

of several methods w ith the models of evolut ion used . 

A notat ion is introduced to character ize all tree topolog ies, and used throughout 

th is thes is. 

Pseudocode IS  prov ided for all the major algor ithms used m the s imulat ion 

exper iments. 

V 
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