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Online eXp-concave Optimization (OXO)

Objective:  regret minimization

Regret-Runtime Challenge in OXO

Newton-style update with 

Hessian-like matrix

Online Newton Step (ONS)

[Kivinen and Warmuth, COLT'99]

[Hazan, Kalai, Kale, Agarwal, COLT'06]

Online Quasi-Newton Steps (OQNS)

OQNS circumvents Mahalanobis projections with log barrier:

[Mhammedi and Gatmiry, COLT'23]

Our Results

LightONS achieves ① optimal regret,② reduced runtime,③ “ONS-like”

Simply changing 1 line of ONS

[Cutkosky and Orabona, COLT'18; Cutkosky, ICML'20]

LightONS (Our Method)

Surrogate loss:

True decision:

Domain conversion settles 

improper learning issue:

Run deferred projections

on surrogate loss, then use 

cheap Euclidean projection

to ensure proper learning.

Answering COLT'13 Open Problem

Consider Stochastic eXp-

concave Optimization (SXO).

Applications to Downstream Results

Compared with OQNS, LightONS is simple, incurs small constants,

most importantly, is “ONS-like” (applies to downstream results).
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