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Introduction

• Sum-Product Networks are generative probabilistic models with state-of-the-art performance in several machine learning tasks.

• Models learned from data can produce unreliable and overconfident inference on regions where data are scarce • Qualitative Global Sensitivity Analysis consists detects whether prediction changes when model parameters are pertubed independently • Goal: Tractable global sensitivity analysis of structured prediction
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A Selective SPN is one of the following:

• An indicator variable λ i,j (X i ) assinging value 1 if X i = x ij
and 0 otherwise;

• A product i S i (x)
of Selective SPNs S i with disjoint scopes;

• A weighted sum i w i S i (x) of selective SPNs S i , where i w i = 1, w i ≥ 0, and for each x at most one S i (x) > 0.

Maximum a Posteriori (MAP) Inference

Given SPN representing joint distribution P(X, E), find x * ∈ argmax x∈val(X) P(x|e) This is used for structured prediction. For Selective SPNs:

replace + with max

Global Sensivity Analysis

Let S w be an SPN whose weights are w, Credal SPN is defined as a set of SPNs obtained by perturbing the weights w inside some fixed space C, {S w : w ∈ C} obtained by:
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Robust MAP Inference

V i =                i is consistent leaf, 1 i is inconsistent leaf, 0 i is product node, j V j i is sum node , max max j∈ch(i),j =k max w i ∈C i w ij max x S j w j (x,e) w ik S k w k (x * ,e) , V k 1 • • • k • • • j • • • n w i1 w i1
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  MAP inference x * is robust with respect to a credal SPN {S w : w ∈ C} if: max w∈C max x S w (x,e) S w (x * ,e) < 1 → max w∈C max x S w (x,e) S w (x * ,e) < 1