
Appendices

A) First-Order Approximation Gradient Descent Boosting

Derivation of the partial derivative of the risk function with respect to ϵ:
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Its value at ϵ = δ = 0:
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Similarly we can derive with respect to δ:
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where wi is defined as before.

B) Second-Order Approximation Gradient Descent Boosting

Derivation of the second partial derivative of the risk function with respect to ϵ:

∂2R[f t + ϵg + δh]
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Its value at ϵ = δ = 0:
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+ ŵi

]
,

where:

w̃i =

M∑
k=1

[
(yi − yk)(e−

1
2<ft(xi),yi−yk>)

1
2

]

and
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Similarly we can derive with respect to δ:

∂2R[f t + ϵg + δh]
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+ ŵi

]
,

where: w̃i and ŵi are defined as before.
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Derivation of the mixed partial derivative of the risk function with respect to ϵ and δ:

∂2R[f t + ϵg + δh]
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Its value at ϵ = δ = 0:
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where wi is defined as before (in the first order derivatives).


