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Exercise 1Exercise 1

IDM expression for 
Apply IDM to the sub-sample where A=1 
Whence

Precise DM expression for 
Apply PDM to the sub-sample where A=1

Bayes-Laplace: s = 2, t.j = 1/2

Whence 

Solution
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p(C = 1|A = 1,d)

p(C = 1|A = 1,d) ∈ [ n11
n·1+2

, n11+2n·1+2
]

p(C = 1|A = 1,d)

p(C = 1|A = 1,d) = n11+1
n·1+2

# 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 Exercise 2 –– question 1question 1

Notation: tyes y, tno n
Case    

Note that                                   inf = 0 

Case    
Obj. function = f =
f(1) = 4/5

Solution: (overcast, cool, high, strong) {yes,no}

c0 > c00 ⇐⇒ inf
tc0 ,tc00

µnc00 + stc00
nc0 + stc0

¶m−1 mY
j=1

nc0,aj
nc00,aj + stc00

 > 1

c0 = no, c00 = yes

nno,overcast = 0

c0 = yes, c00 = no³
5+n
10−n

´3
· 4n · 3

1+n · 3
4+n · 3

3+n

no ≯ yes

yes ≯ no
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Exercise 2 Exercise 2 –– question 2question 2

Case    

f = 

min f in y = 1
f(1) = 3/2

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

c0 = no, c00 = yes

no > yes

³
9+y
6−y

´3
· 3
2+y · 1

3+y · 4
3+y · 3

3+y =
36(9+y)3

(2+y)(6−y)3(3+y)3
d
dy ln f =

3
9+y − 1

2+y +
3

6−y − 3
3+y < 0



2
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Exercise 3Exercise 3

‘Temperature’ can be discarded (i.e., drop column T from table)
Case  
Basic formula:

min in w = weak for each y

f = 
f(1) = 8/7

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

c0 = no, c00 = yes

³
9+y
6−y

´2
· 3
2+y · 4

3+y · 2
6+y

no > yes

c0 > c00 ⇐⇒ inf
0<y<1

"µ
nyes + y

nno + 1− y
¶2
· nno,sunny
nyes,sunny + y

· nno,high
nyes,high + y

· min
w∈{strong,weak}

nno,w
nyes,w + y

#
> 1
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Exercise 4Exercise 4

Optimal tree:

Needed probabilities
PlayTennis:
Humidity: 
Temperature: 
Outlook:
Wind:  

:
:

Solution: (sunny, mild, high, strong) {yes,no}

Humidity

Wind Outlook

Temperature

p(high|yes,d) ∈ [ 310 , 410 ], p(high|no,d) ∈ [46 , 56 ]
p(mild|high, yes,d) ∈ [24 , 34 ], p(mild|high,no,d) ∈ [ 25 , 35 ]

p(sunny|mild, yes,d) ∈ [ 15 , 25 ], p(sunny, |mild,no,d) ∈ [ 13 , 23 ]
p(strong|sunny, yes,d) ∈ [ 13 , 23 ], p(strong|sunny,no,d) ∈ [ 14 , 24 ]

p(yes|d) ∈ [ 915 , 1015 ], p(no|d) ∈ [ 515 , 615 ]

[ 915 · 310 · 24 · 15 · 13 ]/[ 615 · 56 · 35 · 23 · 24 ] = 9
100

yes ≯ no

no ≯ yes [ 515 · 46 · 25 · 13 · 14 ]/[ 1015 · 410 · 34 · 25 · 23 ] = 5
36
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Exercise 5 Exercise 5 –– assumptionsassumptions

Overall model = joint density
Factorization

Accuracy (of mechanism)

Positivity
Ideal data: 
Actual observation:

CAR
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p(T,D, D̂,O, Ô)

p(T,D, D̂,O, Ô) = p(T )p(D, D̂|T )p(O|D)p(Ô|D̂)

p(D, D̂) > 0

p(o, ô) > 0

p(o|d)p(ô|d̂) = 0 if d /∈ o or d̂ /∈ ô

p(ô|d̂) = α ∀d̂ ∈ ô

88

Exercise 5 Exercise 5 –– sketch of proofsketch of proof

E(f |o, ô) =

P
d∈o p(o|d)

R
f(θ)p(θ)

P
d̂∈ô p(d, d̂|θ)p(ô|d̂)dθP

d∈o p(o|d)
R
p(θ)

P
d̂∈ô p(d, d̂|θ)p(ô|d̂)dθ

=

P
d∈o p(o|d)

R
f(θ)p(θ)p(d, d̂ ∈ ô|θ)dθP

d∈o p(o|d)
R
p(θ)p(d, d̂ ∈ ô|θ)dθ

= E(f |o, d̂ ∈ ô)


