
Supplementary Material: Multivariate
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1 Training and Implementation Details

Parameter Value

Image Encoder ViT [3]
Report Encoder SciBERT [2]
Optimization AdamW [4] with a learning rate of 2e− 5
Normalized Dimension [64, 128, 256, 512]
λ [0.2, 0.4, 0.6, 0.8, 1.0]
Device 1 Nvidia V100

Table 1. Details on hyper-parameters.

2 Axiomatic Properties of Game-theoretic Interaction

Axioms 1 Given a set P = {1, 2, ..., p} of players, a characteristic function
ϕ : 2p → R, and a coalition C = {i, j} ⊆ P, following properties are met for
the Banzhaf Interaction score B(C). (a) Symmetry: If ∀S ⊆ P, ϕ(S ∪ C) =
ϕ(S∪C′

),
∑

i∈C ϕ(S∪{i}) =
∑

i′∈C′ ϕ(S∪{i′}), then B(C) = B(C′
); (b) Dummy:

If ∀S ⊆ P, ϕ(S ∪ C) = ϕ(S),
∑

i∈C ϕ(S ∪ {i}) = 0, then B(C) = 0; (c)

Additivity: If ϕ(∗) and ϕ
′
(∗) have B(C) and B′

(C) respectively, then ϕ(∗)+ϕ
′
(∗)

is B(C) + B′
(C); (d) Recursivity: let V(∗) denote the Banzhaf Value [1], then

V(C|N \ {i}, {j} ∪ C) = V(i|N \ {j}) + V(j|N \ {i}) + B(C).
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