SD Compendium of statistical distances

Code name:
Argument type: PSD matrix

1 Stein divergence

Stein loss introduced in 1961' is a square matrix symmetric divergence. Let
D denote the number of rows/colums of positive definite matrices 31 > 0 and
o > 0.

Then Stein loss? also called S-divergence® or Jensen-Bregman LogDet* is
defined by:

S(X1;%s) = tr(27 %) — logdet(X7'83) — D =S (Z9; %) (1)

It is a matrix Jensen-Bregman divergence for the convex matrix generator

F(X) = —logdet(X), hence its name Jensen-Bregman LogDet divergence®.

2 Properties

e The square root /S (21;33) of Stein divergence is a metric.

e Stein divergence is invariant to affine transformations: S (A%, B; AY2B) =
S (21, 22), for A,B € GL(D)

e Stein divergence is invariant to inverse transformations: S (El_l; b 1) =
S (21, 22)

e Stein divergence may not be convex®

e The matrix gradient VxS(X;Y) = (X +Y)~ ! —1Xx~!
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