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Abstract Latent topic models are statistical models which automatically captures salient patterns
or correlation among features underlying a data collection in a probabilistic way. They are gaining an
increased popularity as an effective tool in the application of automatic semantic feature extraction
from text corpus, multimedia data analysis including image data, and bioinformatics. Among the
important issues for the effectiveness in the application of latent topic models to the massive data set
is the efficient learning of the model. The paper proposes an accelerated learning technique for PLSA
model, one of the popular latent topic models, by an incremental EM algorithm instead of conventional
EM algorithm. The incremental EM algorithm can be characterized by the employment of a series of
partial E-steps that are performed on the corresponding subsets of the entire data collection, unlike
in the conventional EM algorithm where one batch E-step is done for the whole data set. By the
replacement of a single batch E-M step with a series of partial E-steps and M-steps, the inference
result for the previous data subset can be directly reflected to the next inference process, which can
enhance the learning speed for the entire data set. The algorithm is advantageous also in that it is
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guaranteed to converge to a local maximum solution and can be easily implemented just with slight
modification of the existing algorithm based on the conventional EM. We present the basic application
of the incremental EM algorithm to the learning of PLSA and empirically evaluate the acceleration
performance with several possible data partitioning methods for the practical application. The

experimental results on a real-world news data set show that the proposed approach can accomplish

a meaningful enhancement of the convergence rate in the learning of latent topic model. Additionally,

we present an interesting result which supports a possible synergistic effect of the combination of

incremental EM algorithm with parallel computing.
Latent topic model, PLSA, EM algorithm, Incremental learning
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