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The estimation for probabilistic models in a discrete space requires the
computation of the normalization term to be a probability. However, in high-dimensional discrete
spaces, the computation of the normalization term often requires a computational complexity of
exponential order. In this study, we use an un-normalized non-probabilistic model (called the
extended model) instead of a probabilistic model, and proposed an estimator by combining the
extended model with the technique of empirical localization and homogeneous divergence, which can be

constructed without the normalization term and asymptotically achieves the Cramer-Rao bound.
We also construct a unified framework for handling multi-class classification methods and robust
non-negative matrix factorization algorithm, by using generalized divergences.



MCMC



@

()

©

beta gamma



4 4 0 1

K. Machida, and T. Takenouchi 2

Statistical modeling of robust non-negative matrix factorization based on y -divergence and its 2019

applications.

Japanese Journal of Statistics and Data Science 441-464
DOI

10.1007/s42081-019-00041-3

T. Takenouchi, and S. Ishii. 273(17)

Binary classifiers ensemble based on Bregman divergence for multi-class classification 2018

Neurocomputing 424-434
DOI

https://doi.org/10.1016/j .neucom.2017.08.004

Takashi Takenouchi, and Takafumi Kanamori 18

Statistical Inference with Unnormalized Discrete Models and Localized Homogeneous Divergences. 2017

The Journal of Machine Learning Research 1-26
DOI

T. Kanamori, and T. Takenouchi 95

Graph-based Composite Local Bregman Divergences on Discrete Sample Spaces. 2017

Neural Networks 44-56

DOl
10.1016/j .neunet.2017.06.005




13 1 3

2019

Causal Outcome Prediction on Combinatorial Action Spaces

(1B1S2019)

2019

, , R. Monti, A. Hyvarinen

Robust contrastive learning and nonlinear ICA in the presence of outliers

(1B1S2019)

2019

M. Ishii, T. Takenouchi, and M. Sugiyama

Zero-shot Domain Adaptation Based on Attribute Information

The Eleventh Asian Conference on Machine Learning

2019




T. Takenouchi .

Parameter Estimation with Generalized Empirical Localization.

Geometric Science of Information

2019

2018

Relaxing Imbalance with Positiveness

21 (1B1S2018)

2018

2018




Parameter Estimation with Deformed Bregman Divergence

Information Geometry and its Applications IV

2016

2016

2016

2016

2016

19

2016




19

2016




