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𝐏(𝐴, 𝑅, 𝑉, 𝐸, 𝑁) =
𝐏(𝐴 ∣ 𝑅, 𝑉, 𝐸, 𝑁)𝐏(𝑅 ∣ 𝑉, 𝐸, 𝑁)𝐏(𝑉 ∣ 𝐸, 𝑁), 𝐏(𝐸

∣ 𝑁)𝐏(𝑁)

a.)

b.) Choose a topological order for nodes:
(N, R, V, E, A)

𝐏(𝑁)𝐏(𝑅 ∣ 𝑁)𝐏(𝑉 ∣ 𝑁)𝐏(𝐸)𝐏(𝐴
∣ 𝑅, 𝑉, 𝐸)

𝑃(𝑎, 𝑟, ¬𝑣, 𝑒, 𝑁 = ℎ𝑖𝑔ℎ) =c.)

𝑃(𝑁 = ℎ𝑖𝑔ℎ)𝑃(𝑟 ∣ 𝑁 = ℎ𝑖𝑔ℎ)𝑃(¬𝑣 ∣ 𝑁 = ℎ𝑖𝑔ℎ)𝑃(𝑒)𝑃(𝑎 ∣ 𝑟, ¬𝑣, 𝑒)

= 0.75 ∗ 0.2 ∗ 0.8 ∗ 0.05 ∗ 0.65 = 0.0039



Query: 𝑃(𝑎𝑙𝑎𝑟𝑚 ∣ ¬𝑒𝑎𝑟𝑡ℎ𝑞𝑢𝑎𝑘𝑒, 𝑣𝑎𝑛𝑑𝑎𝑙𝑖𝑠𝑚)

𝐏(𝑋 ∣ 𝐞) = 𝛼 ∗ 𝐏(𝑋, 𝐞) = 𝛼 ∗ ∑
𝐲
𝐏(𝑋, 𝐞, 𝐲)

𝑋 = {𝐴𝑙𝑎𝑟𝑚}
𝐄 = {𝑉𝑎𝑛𝑑𝑎𝑙𝑖𝑠𝑚, 𝐸𝑎𝑟𝑡ℎ𝑞𝑢𝑎𝑘𝑒}
𝐞 = {¬𝑒𝑎𝑟𝑡ℎ𝑞𝑢𝑎𝑘𝑒, 𝑣𝑎𝑛𝑑𝑎𝑙𝑖𝑠𝑚}
𝐘 = {𝑅𝑜𝑏𝑏𝑒𝑟𝑦, 𝑁𝑞𝑢𝑎𝑙𝑖𝑡𝑦}

= 𝛼∑
𝐫,𝐧
𝑃(𝑎𝑙𝑎𝑟𝑚,¬𝑒𝑎𝑟𝑡ℎ𝑞𝑢𝑎𝑘𝑒, 𝑣𝑎𝑛𝑑𝑎𝑙𝑖𝑠𝑚, 𝐫, 𝐧)

= 𝛼[𝑃(𝑎, ¬𝑒, 𝑣, 𝑟, 𝑁 = ℎ) + 𝑃(𝑎,¬𝑒, 𝑣, 𝑟, 𝑁 = 𝑙) + 𝑃(𝑎, ¬𝑒, 𝑣, ¬𝑟, 𝑁 = ℎ) + 𝑃(𝑎, ¬𝑒, 𝑣, ¬𝑟,𝑁 = 𝑙)]

𝑃(𝑎𝑙𝑎𝑟𝑚 ∣ ¬𝑒𝑎𝑟𝑡ℎ𝑞𝑢𝑎𝑘𝑒, 𝑣𝑎𝑛𝑑𝑎𝑙𝑖𝑠𝑚) =
𝑃(𝑎𝑙𝑎𝑟𝑚,¬𝑒𝑎𝑟𝑡ℎ𝑞𝑢𝑎𝑘𝑒, 𝑣𝑎𝑛𝑑𝑎𝑙𝑖𝑠𝑚)

𝑃(¬𝑒𝑎𝑟𝑡ℎ𝑞𝑢𝑎𝑘𝑒, 𝑣𝑎𝑛𝑑𝑎𝑙𝑖𝑠𝑚)

= 𝛼𝑃(𝑎𝑙𝑎𝑟𝑚,¬𝑒𝑎𝑟𝑡ℎ𝑞𝑢𝑎𝑘𝑒, 𝑣𝑎𝑛𝑑𝑎𝑙𝑖𝑠𝑚)

where 𝛼 =
1

𝑃(¬𝑒,𝑣)
=

1

∑𝐚,𝐫,𝐧𝑃(¬𝑒,𝑣,𝐚,𝐫,𝐧)



where 𝛼 =
1

𝑃(¬𝑒,𝑣)
=

1

∑𝐚,𝐫,𝐧𝑃(¬𝑒,𝑣,𝐚,𝐫,𝐧)

We know how to compute each probability:

𝑃(𝑎,¬𝑒, 𝑣, 𝑟, 𝑁 = ℎ)

= 𝑃(𝑁 = ℎ)𝑃(𝑟 ∣ 𝑁 = ℎ𝑖𝑔ℎ)𝑃(𝑣 ∣ 𝑁 = ℎ𝑖𝑔ℎ)𝑃(¬𝑒)𝑃(𝑎 ∣ 𝑟, 𝑣, ¬𝑒)

= 𝛼[𝑃(𝑎, ¬𝑒, 𝑣, 𝑟, 𝑁 = ℎ) + 𝑃(𝑎,¬𝑒, 𝑣, 𝑟, 𝑁 = 𝑙) + 𝑃(𝑎, ¬𝑒, 𝑣, ¬𝑟, 𝑁 = ℎ) + 𝑃(𝑎, ¬𝑒, 𝑣, ¬𝑟,𝑁 = 𝑙)]

And

∑
𝐚,𝐫,𝐧

𝑃(¬𝑒, 𝑣, 𝐚, 𝐫, 𝐧) = 𝑃(¬𝑒, 𝑣, 𝑎, 𝑟, 𝑁 = ℎ) + ⋯+ 𝑃(¬𝑒, 𝑣, ¬𝑎, ¬𝑟, 𝑁 = 𝑙)

= 0.75 ∗ 0.2 ∗ 0.2 ∗ 0.95 ∗ 0.75 = 0.021375

To avoid computing 𝛼 in this way, compute 𝐏(𝐴 ∣ ¬𝑒, 𝑣) = 𝛼𝐏(𝐴 ∣ ¬𝑒, 𝑣)
instead where,

𝛼 =
1

𝑃(𝑎,¬𝑒, 𝑣) + 𝑃(¬𝑎,¬𝑒, 𝑣)





















Arc Examined Values Deleted

All arcs

𝑉1 → 𝑉2

𝑉1 → 𝑉3

𝑉2 → 𝑉1

𝑉2 → 𝑉3

𝑉3 → 𝑉1

𝑉3 → 𝑉2

New arcs

𝑉1(𝐺)

𝑉2(𝐺)

𝑉1 → 𝑉2 𝑉1(𝑅)

𝑉2 → 𝑉1

𝑉3 → 𝑉1
None

None

None

None

None

None

𝑉3 → 𝑉1

𝑉3 → 𝑉2

𝑉3 → 𝑉1

𝑉2 → 𝑉3

𝑉2 → 𝑉1

𝑉1 → 𝑉3

𝑉1 → 𝑉2

𝑉2 → 𝑉1

𝑉1 → 𝑉2



R,B

R,BR,B







• When: 24-10-31 14:00 -18:00

• Using WISEflow, which means you do the exam on your own laptop.

• You need to install the FLOWlock Browser

• See link on course page for more information

• 2nd occasion: 25-01-09 14:00 -18:00



www.ida.liu.se/~TDDC17
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