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A ADDITIONAL PROOFS

Proof of Lemma 8. We denote h
(t) := hu(t),W (t),b. For every j we have:
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And from the updates of gradient-descent we have:
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Now, we have that:

@

@W
Lf,D(h

(t)) = E
x⇠D

2

4
n�kX

j=1

u(t,j)x>
j...j+k�1�

0(W (t)xj...j+k�1 + b)`0(h(t)(x), f(x))

3

5

And so:
����

@

@W
Lf,D(h

(t))

����  E
x⇠D

2

4
n�kX

j=1

���u(t,j)
��� kxj...j+k�1k

3

5  c(n� k)⌘T
p
q

p

k

Again, by the updates of gradient-descent:
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Proof of Lemma 9.
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Proof. (second part of Theorem 12)

For some ⇡, observe that:
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