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Weighting

• Why weight?
– Discriminating between multiple MP trees

– “Reliability” of characters
• Getting a better estimate of phylogeny - seeking the

TRUE tree

– Sensitivity analysis
• Exploring the information content in different kinds

of character change and the sensitivity of the
analysis to changes in assumptions (i.e., weighting
scheme)

Weighting

• Rationales
–Reliability

–Independence
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Hypothetical secondary
structure for a portion
of the 12S rRNA

Changes in paired
bases of secondary
structure may not be
independent and are
much more likely to be
transitions than
transversions

Weighting

• Rationales
–Reliability

–Independence

–Function?
• Should characters with important

functional consequences be weighted more
or less than “neutral” characters?
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Weighting

• How?
–a priori
–a posteriori
–implied weights - Goloboff (1993)

Weighting - a priori

• “Positional” weighting
– codon positions
– secondary structures

• Transformation weighting
– most often ts versus tv
– 6 parameter weighting
– “protein parsimony” - amino acid step matrix
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ÒPositionalÓ weighting based
on relative rates of evolution

 27 mammals 66 cuckoos 
  

total steps 
steps per 
character 

 
total steps 

steps per 
character 

1st position 1087 3.2 964 2.8 
2nd positon 517 1.5 423 1.2 
3rd position 2403 7.0 2922 8.4 
total 4007  4309  
 

A C

G T

transitions

transversions

transition = changes between the two purines (A,G) 
or between the two pyrimidines (C,T)
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Justification for ÒtransformationÓ weighting?

BEGIN ASSUMPTIONS;
usertype tv5 stepmatrix = 4 agct
0 1 5 5
1 0 5 5
5 5 0 1
5 5 1 0
;
END;

Generalized (Sankoff) parsimony using step matrices
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Weighting - a posteriori

• Iterative re-weighting (Farris)

• Find the MP tree
• Re-weight characters according to a function of

the number steps on the MP tree
– generally by their CI, RI, or RC (rescaled consistency

index RC = CI x RI)

• Find MP tree(s) with new weights imposed
• Repeat process until the same tree is found
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Tree 1 Tree 2

Score with weights
derived from...
Tree1 Tree2

Tree 1   2.0     2.5
Tree 2   2.5     2.0

Iterative re-weighting: a problem with circularity?

Weighting - a posteriori

• Iterative re-weighting (Farris)

• Dynamic weighting
– or parsimony with implied weights - Goloboff)
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Standard Parsimony Weighted Pasimony
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Standard Parsimony Weighted Pasimony
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