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Claims

1. A latent variable model estimation apparatus comprising:
a variational probability calculating unit that
calculates a variational probability by maximizing a reference
value, the reference value being defined as a lower pbound of
an approximation amount in which Laplace approximation of a
marginalized log likelihood function is performed with respect

to an estimator for a complete variable;

a model estimation unit that estimates an optimum latent
variable model by estimating a kind and a parameter of an
cbservation probability in each latent state;—eard

a convergence determination unit that determines whether
a reference value, which is used to calculate the variational
probability by the variational probability calculating unit,
converges—; and

a latent state removing unit that removeg the latent state

satisfying a predetermined condition according toa calculation

result of the variational probability calculating unit in

repeating loop processing in which the variational probability

calculating unit calculateg the variational probability, the

model egtimationunitestimatestheoptimumlatent variablemodel,

and the convergence determination unit determines whether the

reference value converges.
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4— 2, The latent variable model estimation apparatus according

to anyonreofelaimsi+te3 claim 1, wherein the model estimation

unit estimates a hidden Markov model ag a latent variable model.

5+ 3. A latent variable model estimation methed comprising:

calculating a variational probability by maximizing a
reference value, the reference value being defined ag a lower
bound of an approximation amount in which Laplace approximation
of a marginalized log 1likelihood function is performed with
regpect to an egtimator for a complete variable;

estimating an optimum latent variable model by estimating
a kind and a parameter of an observation probability in each
latent state;-—and

determining whether a reference value, which is used to
calculate the variational probability, convergesw; and

removing the latent state satisfying a predetermined

condition according to a calculation result of the variational

probabilityinrepeating loopprocessinginwhichthevariational

probability isg calculated, the optimum latent variable model

ig estimated, and whether the reference value convergeg ig

determined.

33



33a



10

15

20

25

30

8~ 4. The latent variable model estimation method according to

any-ene-of-elaime-5-to-7 claim 3, wherein a hidden Markov model

is estimated asg a latent variable model.

5+ 5. A latent variable model estimation program causing a
computer to execute:

a variational probability calculation processing of
calculating a variational probability by maximizing a reference
value, the reference value being defined as a lower bound of
an approximation amount in which Laplace approximation of a
marginalized log likelihood function is performed with respect
to an estimator for a complete variable;

a model estimation processing of estimating an optimum
latent variable model by estimating a kind and a parameter of
an cobservation probability in each latent state; and

a convergence determination procegging of determining
whether a reference value, which is used to calculate the
variational probability in the variational probability
calculation processing, converges—,

wherein the latent variable model estimation program

causes the computer to execute latent state removing processing

of removing thelatent statesatisfyvingapredeterminedcondition

according toacalculationregult of the variational probability

calculation processing in repeating loop processing of the

variational probability calculation processing, the model
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estimation processing, and the convergence determination

processing.
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= 6. The latent variable model estimation program

according to any-eoneeof-edaims-9-teo3+ claim5, wherein the latent

variablemodel estimationprogramcauses the computertoestimate

a hidden Markov model as the latent variable model in the model

estimation processing.
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