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Introduction Pitman-Yor Language Mode
e Segmentation of character sequence into words using * Non-parametric i.e. unknown number of words
Bayesian nonparametric approach [Mochihashi09] e Bayesian approach with power law prior (Zipf's law)

> Example: lamatestsequence — | am a test sequence

. . . * Probabillity for word w in context u recursively calculated as
* Here: Noisy character lattice with erroneous 1-best

Cuw- — Aufuw O + dujtu.

sequence (using zerogram character language model) Pr(w|u, S,0) = | Pr(w|r(u), S, ©)
> Example: ioumotasdcekunce — | am a test sequence Ol + Cu- Oju + Cu-
e Nesting: For u = () use likelihood of word w; being character
(phone) sequence c¢q, .. ., ¢k as base probability (fall back):

O{

> Assumption: present in lattice * Probability for characters (phones) calculated as above

e Qutlook: Unsupervised language acquisition from speech .
I - P r g g - P Experimental Setup
terative _Step gOrIt I o Artificially generated lattices

e lterate: 1-best sequence extraction and word segmentation e Database: Text prompts of WSJCAMO training data

k
Pr(w;) ~ H Pr(cilci_nst, ..., Ci1,S,0)
i—1

1-best character sequence * White spaces between words removed
— I e String expanded to lattice by artificially including errors to X
@Ct | best SequD @)m SegmentaﬁD percent of the characters:
from lattice L M estimation > Draw action from [insert|delete|substitute] uniformly
— — > Draw character uniformly in case of substitution or insertion
Language model probabilities > Draw probability p of correct character uniformly from [0. .. 1]

> Add alternative character with weight 1 — p
e Simultaneous error correction and word segmentation! _
» Exploiting consistency of character sequence within words Experlmental CERIE
WFST based implemen’[ati() e Bigram word/8-gram character language model

* Example segmentation:

* WFST used to determine possible segmentations and their | best sequence (zerogram at first teration):
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known words and unknown resembles Pitman-Yor
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character sequences Language model [Neubig10]
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co/Pr(cy|cy) Figure 1: F-measure for characters and words over iterations at different strength of noise
¢o/Pr(FB|<s>)

¢/Pr(FBjc,)

* F-measure on clean error free sequence:
> Bigram word LM: 36% [Neubig10], 65% (proposed)
* Contains all possible \7

@ > Unigram word LM: 52% [Neubig10], 57% (proposed)
subsequences for a string ~—

e Building of lexicon WFST computationally feasible for a Conclusions

e:</unk> ([)/PI'(FB|01)

ci/Pr(c;|D) co/Pr(c,| D)

single character sequence only = Two step algorithm e Unsupervised vocabulary discovery from noisy input
* [terative 2-step algorithm for simultaneous character error
CIErerces correction and word segmentation
[MochihashiO9 ] Bayesian unsupervised word segmentation with nested Pitman-Yor language modeling o {4 1fi : :
D. Mochihashi, T. Yamada, and N. Ueda, ACL 2009 SlgnlflCantIy OUtpe_rfOrmS ear“er algo.rlthm _
[Neubig10] Learning a Language Mode! from Continuous Speech e Qutlook: Replace input character lattice by phoneme lattice
G. Neubig, M. Mimura, S. Mori, T. Kawahara, InterSpeech 2010 d d b ASR d d
[Teh06 | A hierarchical Bayesian language model based on Pitman-Yor processes prO uce y ecodaer
YW. Teh, ACL 2006 = Unsupervised (zero-resource) speech recognition
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