
Question 1a

We have

v(y) · φ(x; θ) + γy = v(y) · (α× (Wx+ b) + c) + γy

= αv(y) · (Wx) + αv(y) · b+ v(y) · c+ γy

= v′(y) · x+ γ′y

where

v′(y) = αW>v(y) γ′y = αv(y) · b+ v(y) · c+ γy



Question 1b

We have

v(y) · φ(x; θ) + γy = v(y) · (A(Wx+ b) + c) + γy

= v(y) · (AWx) + v(y) · (Ab+ c) + γy

= v′(y) · x+ γ′y

where

v′(y) = (AW )>v(y) γ′y = v(y) · (AB + c) + γy



Question 2a

A useful property:
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Question 2a (continued)

We have
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Question 2b
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Question 4
Under this mapping, we have the following data points:

h = [0, 0, 0, 0, 0], y = −1

h = [0, 1, 0, 0, 1], y = +1

h = [1, 0, 0, 1, 0], y = +1

h = [1, 1, 1, 1, 1], y = +1

Now if we set u = [1, 1,−4, 0, 0] we have the following data:

u.h = 0, y = −1

u.h = 1, y = +1

u.h = 1, y = +1

u.h = −2, y = −1
So setting u = [1, 1,−4, 0, 0], γ = −0.5 gives u.h+ γ > 0 for any example
labeled +1, and u.h+ γ < 0 for any example labeled −1.
It follows that if we choose v(+1)− v(−1) = [1, 1,−4, 0, 0] and
γ+1 − γ−1 = −0.5 we correctly model the data.


