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1 Stein divergence

Stein loss introduced in 19611 is a square matrix symmetric divergence. Let
D denote the number of rows/colums of positive definite matrices Σ1 � 0 and
Σ2 � 0.

Then Stein loss2 also called S-divergence3 or Jensen-Bregman LogDet4 is
defined by:

S (Σ1; Σ2) = tr(Σ−1
1 Σ2)− log det(Σ−1

1 Σ2)−D = S (Σ2; Σ1) (1)

It is a matrix Jensen-Bregman divergence for the convex matrix generator
F (X) = − log det(X), hence its name Jensen-Bregman LogDet divergence5.

2 Properties

• The square root
√

S (Σ1; Σ2) of Stein divergence is a metric.

• Stein divergence is invariant to affine transformations: S (AΣ1B;AΣ2B) =
S (Σ1; Σ2), for A,B ∈ GL(D).

• Stein divergence is invariant to inverse transformations: S
(
Σ−1

1 ; Σ−1
2

)
=

S (Σ1; Σ2).

• Stein divergence may not be convex6

• The matrix gradient ∇XS (X;Y ) = (X + Y )−1 − 1
2X
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