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Geenerative model

Typical assumptions:

1. tree structure T = (V, E), |V|=n+l
2. p(node = X) = px
3. p(child =x | parent =y) = py—x

4. Py Dy—x = PxPx—y = Dxy

n
p(XOa---,XIl ‘ T) - pXO ]___[ pp&i%Xi p(x0) prod plxi,pai) / plpai)

i= 1 = prod p(xi) prod p(xi,xj) / p(xi)p(xj)

=[ H Pxi][ H Pxi.x; / (Px; pXJ)]
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EXEMPLAR COPY
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A study of chain letters shows how to infer
the family tree of anything that evolves over time,
from biological genomes to languages to plagiarized schoolwork

BY CHARLES H. BENNETT, MING LI AND BIN MA

#B SCIENTIFIC AMERICAN JUNE 2003

chain letters



U URUBUBUNERE Toussaint, “Classification

Fit=100.0% e and phylogenetic analysis
of African ternary
rhythm timelines”, 2003.

Diaz-Banez et al., “El
Compas Flamenco: a
phylogenetic analysis”,
00157

etcC.
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GENETIC TREE POPULATIONS LINGUISTIC FAMILIES

Criginal language unknown
Niger-Kordofanian

Nilg-Saharan
Khossan

Alro-Asiatic = =wn

Indo-European

Dravician
Uralic-Yukaghir

o s a3

Cavalli-Sforza et al. , The History and Geography of Human Genes, 1993

languages & peoples




tolzel valve Périnet valve

Design innovations

Temkin and Eldredge, “Phylogenetics and Material Culttural Evolution”, 2007

design



Tekke Gul Salor Gul

Ersari Gul Saryk Guil

Tehrani and Collard, “Investigating cultural evolution through biological

phylogenetic analyses of Turkmen textiles”, 2002.

skills



5asic principles

When do we introduce a hyparchetype?

A

o——

B

“Steiner tree”



5asic principles
When do we introduce a hyparchetype?

A = kissa
A

B = kissa CH

C = Kkoira



5asic principles
When do we introduce a hyparchetype?

A = kissa kavelee talvaaseen
A

B = kissa kaivelee teeveeseen CH

. . . B
C = koira kaivelee taivaaseen

kissa kalvelee talvaaseen
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1 sanctus ' beatus

beatus henricls ex Anglia

henricus ' Henricus
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beatus henricus ex Anglia  bea¥s henricus ex Anglia

wricus ex anglia
beatus henricus in Anglza

d(X Y)'—g21p(XY) g71p(X)

beatus Henricus ex anglia

maximum parsimony / MDL

text phylogeny method
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Real data

12th-15th century

53+ manuscripts

objective: locate origin &
reconstruct original

Case l: Saint Henry



Case 1l: Saint Henry




Domain experts happy
Origin: most likely Finland

Reasonable reconstruction
Caveat: root?

(score symmetrical; cf. causal
discovery)

Case l: Saint Henry



Case 1:
Notre

Besoin
Scores:
PAUP 75%
RHM 77%
S B M 73%

Correct stemma,

n 7.;

SEM
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Correct stemma

Case &:
Parzival

Scores:
PAUP

RHM

SEM




B(/ Bb

Case 4:
Heinrichi




Scores:
PAUP

RHM

Heinrichi —




Case &: Julius Caesar
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Least Squares
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