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Take logs and switch to sum:

arg max Z log p(c | w)
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Expanded form:
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Negative Sampling Setup

We ask: did (w, ¢) come from the data?
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Objective with negatives:

| . | —v, -
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Negative Sampling Derivation

We want to maximize the probability that observed pairs are from
the data.

arg max H p(D=1| w,c;0)
(w,c)eD

= arg max Z logp(D =11 w,c;0)
(w,c)eD

Using the sigmoid:
p(D=1| w,c;0)=0(vc-vy)

So the objective becomes:

arg max Z log o(ve - viv)
(w,c)eD
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To prevent trivial solutions, introduce negative pairs D'.
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