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where A*(x,) = V 1log mge (x,) = T — 1, (x,), Kt (%0, xu) = (Vez(x,)|0¢)(Voz(xu)|gt) T is the empirical
neural tangent kernel of the logit network z, and G*(x,,,y,,) = VoL(xu,¥,,)|2-
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a5} Proposition 1. Ler 7 = Softmax(z) and z = hg(x). The one-step learning dynamics decompose as
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Learn (xy = Y,yy = 4) using SGD

Alog ' (x,) = —NeA (Xg) K (XgiXy) G (X Yu )
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(a) Adaptation vector created by (Xy, ¥y)
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Similar:
Y= JT(XD =q)
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Dissimilar:
y= (xo = 0)
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(b) One-step change with the
same G (xy, Yu) (large n)
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(c) Accumulated change of epochs
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* Consider token-wise modeling

T ESHRFTER (off-policy)
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m Learning Dynamics of SFT
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+ W = Learning Dynamics of Off-Policy DPO
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