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EU(buy(c1)) = P (q+(c1))U(q+(c1)) + P (¬q+(c1))U(¬q+(c1))
= 0.7 × (2000e− 1500e)+

0.3 × (2000e− 1500e− 700e)
= 350e− 60e = 290e.
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EU(¬buy(c1)) = 0e
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P (q+(c1) | pass(c1))

= βP (pass(c1) | q
+(c1))P (q+(c1))

= β × 0.80 × 0.70 = β × 0.56 = 0.56
0.665

≈ 0.8421

P (¬q+(c1) | pass(c1))

= βP (pass(c1) | ¬q+(c1))P (¬q+(c1))

= β × 0.35 × 0.30 = β × 0.105 = 0.105
0.665

≈ 0.1579

P (q+(c1) | ¬pass(c1))

= γP (¬pass(c1) | q
+(c1))P (q+(c1))

= γ × 0.20 × 0.70 = γ × 0.14 = 0.14
0.335

≈ 0.4179

P (¬q+(c1) | ¬pass(c1))

= γP (¬pass(c1) | ¬q+(c1))P (¬q+(c1))

= γ × 0.65 × 0.30 = γ × 0.195 = 0.195
0.335

≈ 0.5821
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P (pass(c1)) = 1

β
= 0.665
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P (¬pass(c1)) = 1

β
= 0.335
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EU(buy(c1) | pass(c1))
= P (q+(c1) | pass(c1))U(q+(c1))+

P (¬q+(c1) | pass(c1))U(¬q+(c1))
= 0.8421 × 500e+ 0.1579× (−200e)
= 421.05e− 31.58e = 389.47e.

EU(buy(c1) | ¬pass(c1))
= P (q+(c1) | ¬pass(c1))U(q+(c1))+

P (¬q+(c1) | ¬pass(c1))U(¬q+(c1))
= 0.4179 × 500e+ 0.5821× (−200e)
= 208.95e− 116.42e = 92.53e
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VPI(Pass(c1))
= P (pass(c1))EU(buy(c1) | pass(c1))+

P (¬pass(c1))EU(buy(c1) | ¬pass(c1))−
EU(buy(c1))

= 0.665 × 389.47e+ 0.335 × 92.53e− 290e ≈ 0e.
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VPIE(X) = (
∑

x

P (x | E )EU(αx | E , x )) − EU(α | E ) ≥ 0
6�7

"��)�
α

#+ ,�� * �+, /.))�$, '/,# $ %#(�$
E

3 >,+ .,#!#,4 #+ -�=$�- *4



EU(α | E ) = max
A

EU(A | E ) = max
A

∑

i

U(Ri(A))P (Ri(A) | E )
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EU(α | E) = max
A

∑

i

U(Ri(A))P (Ri(A) | E )

= maxA

∑
i U(Ri(A))

∑
x

P (Ri(A) | E , x )P (x | E )

= maxA

∑
i

∑
x

P (x | E )U(Ri(A))P (Ri(A) | E , x )

= maxA

∑
x

∑
i P (x | E )U(Ri(A))P (Ri(A) | E , x )

= maxA

∑
x

P (x | E )
∑

i U(Ri(A))P (Ri(A) | E , x )

≤
∑

x
maxA P (x | E )

∑
i U(Ri(A))P (Ri(A) | E , x )

=
∑

x
P (x | E )maxA

∑
i U(Ri(A))P (Ri(A) | E , x )

=
∑

x
P (x | E )EU(αx | E , x ).
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