T-17 Regularized Policy Gradients:
Direct variance reduction in policy gradient estimation

Tingting Zhao!, Gang Niu?, ng Xie3, Jucheng Yang Masashi Sugiyama?

* Reinforcement Learning :: Pollcy Search :: Policy Gradients
* Further stabilize the state of the art by directly reqularizing the variance of

the gradient estimates

Illustration of large Var vs. small Var
(Gradient of objective; Estimate of gradient)
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T-22 Learning Structure of Partial Markov Random Field

via Partitioned Ratio
Song Liu (ISM), Taiji Suzuki (Tokyo Tech), Masashi Sugiyama (UTokyo), Kenji Fukumizu (ISM)

Target: learning sparse and partial connectivity of an MRF.
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Contribution: A support consistent method is proposed and analyzed.
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T-33 Sufficient Dimension Reduction via Direct Estimation
of the Gradients of Logarithmic Conditional Densities

Hiroaki Sasaki , Voot Tangkaratt & Masashi Sugiyama
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Intrinsic Dimension: d;

Problem: Supervised linear dimension reduction.
® Obtain the transformation matrix B such that p(y|x) = p(y|z = B x).

Approach: Apply the eigenvalue decomposition to E{V, log p(y|x) V. logp(y|x) T}.
® Bis estimated in a closed form.

Our Contribution: A novel direct estimator for I, log p(y|x).

Our Method: Least-Squares Gradients for Dimension Reduction (LSGDR).
® An accurate and computationally efficient method.



T-34 Non-Gaussian Component Analysis
with Log-Density Gradient Estimation

Hiroaki Sasaki , Gang Niu & Masashi Sugiyama

2 Non-Gaussian Component Analysis (NGCA) [Blanchard et al., 2006]:
An unsupervised framework to find a linear non-Gaussian subspace.

©1 Approach: Eigenvalue decomposition to E{(V, logp(x) + x) (V, logp(x) + x)'}.
The non-Gaussian subspace is identified in a closed form.

2 Ingredient: Direct estimator for V, log p(x) without density estimation.
® Least-squares log-density gradients [Cox, 1985; Sasaki et al., 2014].

% Results:
® Convergence rate analysis to the true subspace.
® Experimental demonstration of the superior performance.
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* We propose a nonparametric Bayesian
tensor learning method:
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[ . . k
Gaussian process prior is employed for f* o — —— .

* Fast convergence rate is achieved
without assuming any strong convexity
on the design

* Application to multitask learning
* Proposed method outperforms existing

linear methods in experiments on real world
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T-43 #HEIJRIL (RRERKXF)
Adaptive Objective Function of ICA by
Gaussian Approximation in Second-Order
Polynomial Feature Space
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[D-12] Riemannian preconditioning for tensor completion

Hiroyuki Kasai (UEC, Technische Universitat Miinchen)
Bamdev Mishra (University of Cambridge, University of Liége,
Amazon Development Centre India)

» Propose a novel Riemannian metric that exploits both the
symmetry present in Tucker decomposition and the
least-squares structure of problem.

> The specific metric allows to use the versatile framework of
Riemannian optimization on quotient manifolds to develop a
Riemannian preconditioned nonlinear CG algorithm.

» Numerical comparisons suggest that our proposed algorithm
robustly outperforms state-of-the-art algorithms.
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D37 Convergence Rates of Quasi Monte Carlo
Integration under Misspecified Assumptions
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