Derivatives of RF

1  BM25F

BM25F is defined by (1),(2) and (3):
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Derivative of BM25F with respect to wesc:
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Derivative of BM25F with respect to bsymm:
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Derivative of BM25F with respect to bgesc:
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2 BM25F,
BMZ25F ¢zt is defined by (9) and (10):
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2.1 First Round

In the first tuning round, ks is fixed to 0, and BM25F ., is reduced to BM25F, thus
Derivative of BM25F.,; with respect to k;:
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Derivative of BM25F ., with respect to wgesc:
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Derivative of BM25F.,: with respect to bsumm:
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Derivative of BM25F .+ with respect to bgesc:
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2.2 Second Round
In the second round, all k1, Wsumm, Wdesc, Dsumm and bgese are fixed except ks, thus
Derivative of BM25F ., with respect to ks:
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3 RF
The retrieval function RF is defined in (17):
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Derivative of RF with respect to w;:
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Derivative of RF with respect to a parameter p in feature; (i € {1,2}) — the textual similarities computed by BM25F cy;:
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4 RNC
Given the retrieval function RF' and a training instance I = (g, rel,irr), the cost function RNC' is defined in (20):
RNC(I) = log(1 + ¢") where Y = RF(irr,q) — RF(rel, q) (20)
Derivative of RNC' with respect to Y:
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Derivative of Y with respect to a parameter x in RF"
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Therefore, the derivative of RNC' with respect to a parameter x in RF is defined as follows:
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