Question 1a

We have

v(y) - o(z;0)+vy = v(y) - (ax (Wz+b)+c)+,
= av(y) - (Wx) +av(y) -b+o(y) -c+y
= V(y) -+,

where

V() =aW u(y) v, =av(y)-b+oly) e+



Question 1b

We have

v(y) - ¢(x;0) + 7y

v(y) - (AWx +b) +¢) +,
v(y) - (AWzx) +o(y) - (Ab+c) +y
= V(y) -z +,

where

V'(y) = (AW) w(y) 7, =v(y) - (AB+c) + 1,



Question 2a

A useful property:

O (06 S expliy}) = 2 (Zpewltrd) ey
_ X 1/ = g
alyl " Y Zy” eXp{ly”} Zy” eXp{ly”}




Question 2a (continued)

We have

LS, (1) =1, —log > _ expf{ly}

y//

Hence

aLSy(l) —1_ exp{ly}

ol >y exp{ly }
Similarly for y, %/ such that y # ¢/,
dLS,(1) exp{l,}

Ay Syexp{ly)



Question 2b

(9ly/ _ - aly/ Ohk/ _ 8ly/ agk(Zk)x
8ijk el 8hk/ 8Wj7k 8hk. 8zk I
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9o i y = y;, 0 otherwise
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Question 4
Under this mapping, we have the following data points:
h =10,0,0,0,0], y=-1
h=10,1,0,0,1], y=+1
h=1[1,0,0,1,0], y=+1
h=1[1,1,1,1,1], y=+1
Now if we set u = [1,1,—4,0,0] we have the following data:
uh=0, y=-1
uh=1 y=+1
uh=1 y=+1
uh=-2 y=-1

So setting u = [1,1,—4,0,0], v = —0.5 gives u.h + v > 0 for any example
labeled +1, and u.h + v < 0 for any example labeled —1.

It follows that if we choose v(+1) —v(—1) = [1,1,—4,0,0] and

Y41 —v—1 = —0.5 we correctly model the data.



