MmN E BT 7 = H v LaR— b 2009

Technical Report on Information-Based Induction

Sciences 2009 (IBIS2009)

A RFEFESINRE B SHED T2 D OFHEESIRY 7 ) v 7k
Split Position Slice Sampler

BRI PR EARI
Shunsuke Takei’ Takaki Makino' Toshihisa Takagi ™

Abstract: We propose a new tree sampling algorithm for Bayesian probabilistic con-
text-free grammar (PCFG) called Split Position Slice Sampler. Split Position Slice
Sampler is developed based on Beam Sampling method that is a fast MCMC sam-
pling algorithm for Bayesian Hidden Markov Model, and adapted to Bayesian
PCFG. This tree sampling method can be combined with Metropolis-Hastings sam-
pler to constitute an efficient grammar sampling algorithm for Bayesian PCFG. Be-
cause this algorithm does not involve any approximation, more efficient inference is
achieved without losing accuracy. We evaluate our approach by comparing with an
existing method in a small artificial corpus.
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2 Background

2.1. PCFG
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2.2. Bayesian PCFG
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2.3. Gibbs Sampler
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Function SAMPLE(A4,i,k)
Ifi=k
return TREE(4,s,)
Else
(j,B,C)=MULTI(4,i,k)
return TREE(A4,SAMPLE(B, i, j),SAMPLE(C, j,k))
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2.4. Metropolis-Hasting Sampler
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2.5. Beam Sampler
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3.2. Split Position Slice Sampler
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1. Sampling u, v step
u, ~ Uniform(0, 7, ) (11)
v, ~ Uniform(0, p;) (12)

2. Inside-Filtering Step
Py =1, <0,,,) (13)
pi/,lk = Z ZI(Vj < QA»Bc)pfjpjcﬂ,k (14)
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3. Tree-Sampling Step

Function SAMPLE(A4,i,k)
Ifi=k

return TREE(4,s,)
Else

(j,B,C)=MULTI(4,i,k)
return TREE(A,SAMPLE(B, i, j),SAMPLE(C, j, k))
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