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Gloss Latin Italian ~ Spanish Portuguese
Word /verb | verbum  verbo verbo verbu

Fruit fructus  frutta fruta fruta
Laugh ridere ridere reir rir

Center centrum centro  centro  centro
August augustus agosto agosto  agosto
Swim natare nuotare nadar nadar

* Phonological rules more regular than morphological or
syntactic ones

* Basis of the comparative method:

A Probabilistic Approach to Language Change
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* Our work: A probabilistic model that captures phonological aspects of language change
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Inference of phonological Selection of phylogenies

rules

Reconstruction of word forms
(ancient and modern)

e A loglinear parametrization of the
edit model

e An inference procedure and experiments
on all three applications
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* In practice, the ancient words and/or the evolutionary
tree are unknown

» Methodology: manually inspecting the data

e Model: assume for now that the tree topology is known
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e Track mutations on individual words
it es /verbo/
----------------------------------------------- e A stochastic edit model
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e Edit parameters: one set of parameters 0,__, for each edge A—B in the tree
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| context operation P(operation|context)
um # deletion 0.1
um # substitution to /m/ 0.8
um # substitution to /b/ 0.1
a cb deletion 0.8
a cb insertion of c 0.1
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* Sparsity problems

Task 2: inference of phonological rules
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e Comparison with Appendix Probi:
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* Experiments , , A probabilistic approach to diachronic phonology
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Tas.k 11. reconstruction of Model Baseline | Model | Improvement . Log—lingar pripr yields bqtter re;con;tructions; interesting
Latin given all of the Dirichlet 359 333 7% connection with stochastic optimality theory
Spanish and Italian Log-Tinear (0) 3.59 321 1%
words, and some of the Log-linear (0,1) 359 | 3.4 12% * Enables reconstruction of ancient and modern word forms,
Latin words Log-linear (0,1,2) | 3.59 3.10 14% phonological rules and tree topologies



