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Exercise 1

+
m [DM expression forp(C = 1|A = 1,d)
= Apply IDM to the sub-sample where A=1

= Whence p(C = 1|A =1,d) € [, 233]

m Precise DM expression for p(C = 1|4 =1,d)
= Apply PDM to the sub-sample where A=1
= Bayes-Laplace: s =2, 7;= 1/2
= Whence p(C = 1|4 = 1,d) = 2

n.1+2
= Solution
# IDM prob. PDM prob. IDM class. PDM class.
0 [0,1] 0.5 {0,1} {0,1}
1 [0,0.67] 0.33 {0,1} 0
2 [0,0.5] 0.25 {0,1} 0
3 [0,0.4] 0.2 0 0
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Exercise 2 — question 1
T 0l s ol N + Sterr gl ™ Ner a; 2
- lclr{ltcu Ner + Ster ]1;[1 Nerra; + Ster g
= Notation: fye, 2y, ty, > 1
m Case ¢ =no,c’ = yes
= Note that n,, gvercast = 0 = inf =0 => no # yes
m Case ¢ =yes,’ =no N
2 g —_ (5 4 3 3 3
= Obj. functlon—ff(mﬁ;) 2o oo iR
= f{1)=4/5 = yes # no
m Solution: (overcast, cool, high, strong) = {yes,no}

Exercise 2 — question 2

+

m Case ¢ =no,c” = yes

. = (2t .8 1 4 38 _ _ 3609+y)*
6—y 24y 34y 3+y 3ty (2+y)(6-y)3(3+y)3

d -3 1 4, 3 _ 3
-dylnff%y 2+y+6*y 3+y<0
= minfiny=1

= f{1)=3/2 => no > yes

m Solution: (sunny, cool, high, strong) = no




Exercise 3

m ‘Temperature’ can be discarded (i.e., drop column T from table)
m Case ¢ =no,c” = yes
= Basic formula:

2
Tyes il ) B ey Do high Toow

d>cd < inf
> 0<1y<1 Mo +1—y

= min in w = weak for each y

= min
Myessunny T Y Tyeshigh + Y  we{strong,weak} Nyes,w + Y

9ty B .4 9
'f( ) 2y 3ty Bty

™ f(l)—8/7 = no > yes

= Solution: (sunny, *, high, *) > no

>1

Exercise 4

Humidity ——» Temperature

Optimal tree:

Wind «— ¥ Outlook

Needed probabilities
= PlayTennis: p(yes|d) € [, 2], p(no|d) € [, £]
= Humidity: p(high|yes, d) € [, 7], p(high/no, d) € [3, 2
= Temperature: p(mild |high, yes, d) € [4, 3], p(mild|high, no, d) € 2,
= Outlook: p(sunny|mild, yes, d) € [5, £], p(sunny, |mild, no,d) € [3,
= Wind: p(strong\sunny,yes, d) e [3, 3],p(strong;|sunny, no,d) € [
v i s b A=
mo¥yes (542320 412 5-3

Solution: (sunny, mlld, high, strong) - {yes,no}
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Marco Zaffalon: Knowledge discovery from data sets under tenable assumptions. School on Imprecise Probabilities, Lugano (CH), 27-31 July 2004.

Exercise 5 — assumptions

= Overall model = joint density p(T, D, D, 0, O)
m Factorization
= p(T, D, D,0,0) = p(T)p(D, D|T)p(0|D)p(O| D)
m Accuracy (of mechanism)
= p(o|d)p(o|d) =0ifd¢oord¢ o
= Positivity

= Ideal data:p(D, D) > 0

= Actual observation: p(o, 6) > 0
= CAR

= pold)=a Vdeo

Exercise 5 — sketch of proof

A 4)do
E(fl0,6) =

YacoP(0ld) [ £(0)p(0) X g, p(d, d|f)p(o
YacoP(0ld) [ p(0) e, p(d, d|f)p(6]d

D acop(0ld) [ f(0)p(0) P(dvd € o0[0)dd
Yacor(0ld) [ p(0)p(d, d € 0[0)d6

= (f\o,d € 0)

o|d
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