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Outline

• The statistical paradigm.

? Estimates and confidence.

? Statistical approaches to variability.

? Robustness

? Inspirations from ranked data.

• Building a treespace with a natural distance.

• The Bootstrap.

• Special cases: multivariate statistics and Treespace
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Estimation in Treespace

Estimate τ̂ computed from the data:
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Data
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Data can be:

• Binary

Lemur_cat 00000000000001010100000
Tarsius_s 10000010000000010000000
Saimiri_s 10000010000001010000000
Macaca_sy 00000000000000010000000
Macaca_fa 10000010000000010000000

• Aligned

DNA Data for 12 species of primates
Mitochondria, 898 characters on 12
species,( Hayasaka, K., T. Gojobori, and
S. Horai. 1988).
12 60

Lemur_cat AAGCTTCATA GGAGCAACCA TTCTAATAAT CGCACATGGC CTTACATCAT CCATATTATT
Tarsius_s AAGTTTCATT GGAGCCACCA CTCTTATAAT TGCCCATGGC CTCACCTCCT CCCTATTATT
Saimiri_s AAGCTTCACC GGCGCAATGA TCCTAATAAT CGCTCACGGG TTTACTTCGT CTATGCTATT
Macaca_sy AAGCTTCTCC GGTGCAACTA TCCTTATAGT TGCCCATGGA CTCACCTCTT CCATATACTT
Macaca_fa AAGCTTCTCC GGCGCAACCA CCCTTATAAT CGCCCACGGG CTCACCTCTT CCATGTATTT
Macaca_mu AAGCTTTTCT GGCGCAACCA TCCTCATGAT TGCTCACGGA CTCACCTCTT CCATATATTT
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• Gene order

These data sets usually come with their own metrics.
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The parameter is a semi-labeled binary Tree
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Statistical Paradigms

Classical Frequentist

- estimate the parameter,
(either in a parametric (ML) way,
semiparametric (Distance based methods),
or nonparametric way (Parsimony))

- find the sampling Distribution of the estimator.

Bayesian

- Specify a Prior Distribution
- Update the prior using the Data
- Compute the Posterior Distribution

Difficulties arise as the estimators lie in a non Euclidean space.
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Sampling Distribution for Trees




