Recitation 11 Solutions
1.
18.6 Note that to compute each split, we need to compgR¢erainder(A;) for each at
tribute A;, and select the attribute the provides the minimal remgimiformation, since th
existing information prior to the split is the same for aliriliiutes we may choose to split ¢
Computations for first split: remainders fdrl, A2, andA3 are

(4/5)(—2/41og(2/4) — 2/41og(2/4)) + (1/5)(—0 — 1/11log(1/1)) = 0.800

(3/5)(—2/31og(2/3) — 1/31og(1/3)) + (2/5)(—0 — 2/21og(2/2)) ~ 0.551

(2/5)(—1/2log(1/2) — 1/21l0g(1/2)) + (3/5)(—1/31log(1/3) — 2/310g(2/3)) ~
ChooseA, for first split since it minimizes the remaining informatioeeded to classify ¢
examples. Note that all examples witl = 0, are correctly classified @ = 0. So we only
need to consider the three remaining exampies x4, x5) for which A, = 1.

After splitting onA,, we compute the remaining information for the other twailadties
on the three remaining exampléss, x4, x5) that haveAd, = 1. The remainders foA1l and
A3 are

(2/3)(=2/2log(2/2) — 0) + (1/3)(=0 — 1/1log(1/1)) = 0
(1/3)(—1/1log(1/1) — 0) 4+ (2/3)(—1/2log(1/2) — 1/21og(1/2)) ~ 0.667.
So, we select attribute A1 to split on, which correctly cifiss all remaining examples.



2.

Ri(1,1) = P(Ai(x) = 1|y =1) =2 =1
Ri(1,0) = P(Ay(x;) = 1]y = 0) = 3
Ry(1,1) = P(As(xy) = 1|y =1) =5 =1
32(170) = P<A2(Xi) = 1|?/z’ = 0) = %
R3(1,1) = P(A3(x;) = 1|y =1) =3
Rs(1,0) = P(As(x;) = 1]y = 0) = 3

_ 4
=533 3=13>0
So we predict yg = 0.

X7
P(y7; = 1|x7 = (0,1,1))
X 5(%7 22 1)1 : P(Al(X7) = O|y7 = 1) : P(AQ(X7) = 1|y7 = 1) 'P(A3(X7) = 1|y7 = 1)
P(y7 = 0]x7 = (0,1,1))
X f(?{? = 0) . P(lAl(X7) = 0|y7 = 0) : P(Az(x7) = 1|y7 = 0) : P(A3(x7) = 1|?J7 = 0)
=533 3=15>0

So we predict y; = 0.

With Laplace correction:

Ri(1,1) = P(Ai(x) = 1ly; = 1) =3
Ry(1,1) = P(As(x) = 1ly; = 1) =2
Ry(1,0) = P(Aa(x;) = 1]y = 0) = %
R3(1,1) = P(As3(x;) = 1y = 1) = g
R3(1,0) = P(As(x;) = 1|y = 0) = §
X6
P(y6:1]X6:<0,0,O))o<%-%-%-%:%.
P(ys = 0xs = (0,0,0)) o 2- 2. 2.2 = 2L > L,
So we predict yg = 0.
X7 .
Py =1 = (0.1,1)) oc 2132 — &
P<y7:O’X7:<0,1,1>)OC5-5-%-%:%<2L0.

So we predict y; = 1.

The decision tree predicts ys = 0 and y; = 0.



