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Introduction Algorithm
*The goal is to develop a method for learning data ' - Alternating optimization algorithm using gradient descent ascent.
representations that utilizes prior knowledge about the following «Finding best representation and worst function at each iteration.
statistical inference. «Resemble the best response algorithm from the field of game theory.

*We introduce a game-based formulation for learning

dimensionality-reducing representations. Algorithm 1 Algorithm |

input Py, %,.%,2.d,r,m,my > Feature distribution, classes, dimensions and parameters
Game-Theoretic Formulation input R {f1) Yielmol &> Initial representation and initial function (set)
regret(R, f | Pz) := min E[loss(y, Q(R(x)))] — min E[loss(y,Q(x))] for k=1 to m do
QREQpr Qelx phase 1: f("0t%) is set by a solver of [eq: phase 1 iterative alg] and
regret, e (Z,.7 | Py) = m1%maxIE[regret(Rf | Py)]
RCY W) . ..
regy +— regretic({RY,pY }ien, F | Px
regretyi (%, # | Py):= min max[[*][regret (R.f | Py)] B e ARTP" Yietw, | Px)

LR)eP(Z) fE

= max mmIE[regret(Rf | Py)] ) £0) . . o ‘
L(f)e 2 (F)ReZ phase 2: R AP; Yiek+1) is set by a solver of [eq: phase 2 iterative alg] > Solved using

Algorithm [alg: phase 2 sol]; step can be removed if k=m

> Solved using Algorithm [alg: phase 1 sol]

end

Theoretical Solution for Linear MSE Setting

set m" = argmingc,, regg
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