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Trouble: GRM solve a one-dimensional optimization problem

smoothing parameter  uniformly distributed on the Euclidean sphere
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Setup
Optimization problem, possibly non-convex,
possibly stochastic:

Feedback, Deterministic Order Oracle:

Motivation
Human Feedback (e.g. RLHF):

Better!

Worse!

Our motivation: AI chocolate, AI wine, etc. 

Friendly method to our oracle

a by z

Assumptions
L-coordinate-Lipschitz smoothness:

;

(Strong) convexity w.r.t. the norm               :

Define norms (Y. Nesterov, 2012):

Non-Accelerated Methods

Prior works

Non-convex setting:

Convex setting:

Strongly convex setting:

Accelerated Method

Convergence in strongly convex setting:

Experiments

Low-dimensional case
Golden ration method +
Nesterov’s 2D generalization 

Total number of Order Oracle calls:

Stochastic Order Oracle
New feedback

Algorithm:

Asymptotic convergence:


