
Appendix for paper: Structured Learning via Logistic Regression

Theorem 5. The difference of l and l1 is bounded by

l1(x, y, F ) ≤ l(x, y, F ) ≤ l1(x, y, F ) + εHmax, Hmax =
∑

α

log |yα|.

Proof. Defining µ∗ = argmaxµ∈M θ ·µ and µ′ = argmaxµ∈M θ ·µ+ ε
∑

α H(µα), one can write

l(x, y;F )− l1(x, y;F ) = −F (x, y) + max
µ∈M

(

θ · µ+
∑

α

εH(µα)

)

+ F (x, y)− max
µ∈M

θ · µ

= max
µ∈M

(

θ · µ+
∑

α

εH(µα)

)

− max
µ∈M

θ · µ

= θ · µ′ − θ · µ∗ +
∑

α

εH(µ′
α)

≤ ε
∑

α

log |yα|.

The last line follows from the fact that θ · µ∗ ≥ θ · µ′, and that H(µ′
α) ≤ log |yα|.

Denoising
Fi \ Fij Zero Const. Linear Boost. MLP

Zero .490 .490 .490 .441 .490
Const. .490 .490 .490 .440 .490
Linear .443 .077 .059 .048 .033
Boost. .429 .032 .014 .008 .008
MLP .435 .031 .014 .008 .008

Horses
Fi \ Fij Zero Const. Linear Boost. MLP

Zero .211 .211 .212 .209 .210
Const. .211 .211 .212 .209 .210
Linear .141 .139 .126 .105 .113
Boost. .074 .068 .063 .057 .060
MLP .054 .051 .046 .039 .041

Table 2: Univariate Training Error Rates
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Figure 4: Example Predictions on the Denoising Dataset
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Figure 5: Example Predictions on the Denoising Dataset
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Figure 6: Example Predictions on the Denoising Dataset
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Figure 7: Example Predictions on the Horses Dataset
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Figure 8: Example Predictions on the Horses Dataset
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Figure 9: Example Predictions on the Horses Dataset
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Figure 10: Example Predictions on the Horses Dataset
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Figure 11: Example Predictions on the Horses Dataset
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Figure 12: Example Predictions on the Horses Dataset
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