MSBD5002: Data Mining and Knowledge Discovery (MicroMasters)

Exercise 5 (Suggested Solution)

Classification
Q1
(@)
I (1) = 1l L 1l L =1
nfo = > 0g2 > og2 =

Info(Tyes) = —1logl — 0log0 =0

1 1 4 4
Info(Ty,,) = —glogg—glogg = 0.7219

3 5
Info(Child,T) = gInfo(Tyes) + glnfo(Tno) = 0.4512

] ] 3 3 5 5
Splitinfo(Child) = —glog g~ glog 5= 0.9544
Info(T) — Info(Child, T) 1—0.4512
[ 1ld, T) = = = 0.57
Gain(Child,T) Splitinfo(Child) 09544~ 0>750

(b)

mrom =1-(3) ~(2) = os

Info(Tyes) =1—12-0% =0

o) =1-(2) = (2) =032

Info(Child, T) = %Info(Tyes) + glnfo(Tno) =0.2
Gain(Child, T) = Info(T) — Info(Child,T) = 0.5—0.2 = 0.3



Q2

P(HD =Yes | E =Yes,BP = High,CP = Yes)

_ P(HD =Yes, BP = High,CP =Yes | E =Yes)
- P(BP = High,CP = Yes|E = Yes)

_ P(BP =High,CP =Yes | HD =Yes,E =Yes) X P(HD =Yes | E =Yes)
B Yxefvesno} P(BP = High,CP =Yes | HD = x,E =Yes) X P(HD = x| E =Yes)

B P(BP = High,CP =Yes | HD =Yes) X P(HD =Yes | E =Yes)
B Yxefvesno} P(BP = High,CP =Yes| HD = x) x P(HD = x | E =Yes)

__P(BP =High | HD =Yes) X P(CP =Yes | HD =Yes) XP(HD =Yes | E =Yes)
" Yetvesno P(BP = HighlHD = x) x P(CP = Yes |HD = x) x P(HD = x | E = Yes)

0.85 x0.8 x0.25

085 x08 x025+02 x0.6 x075
= 0.65

P(HD = No | E =Yes,BP = High,CP = Yes)
=1-0.65
= 0.35

It is more likely that he has heart disease.



