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1 Please model the following as a Bayesian network. Your model is to be drawn on paper.

We are interested in the relationship between raining in an Australian national park and the number
of photos of happy quokkas uploaded to some social media service. The quokka, see example
photo below, likes to eat juicy leaves, so whenever it can find those it is happy. The leaves get
juicy whenever it rains. Tourists coming to the national park think the happy quokkas are cute, so
whenever a tourist sees a quokka that looks happy, there is a good chance they will take a picture
and upload it to their social media account. However, tourists don't like rain, so whenever it rains
the number of tourists will decrease. This will then influence the number of uploaded quokka
images negatively.

Make a Bayesian network describing this domain. The end-goal for your model is to be able to
estimate the status of rain in the national park only by monitoring the number of quokka pictures at
a given social media site, but you are nevertheless asked to make the Bayesian network so that
it is as easy to understand as possible, and not structure the model particularly for the rain-
prediction task. If you make additional assumptions about the domain then please write them
down explicitly together with your model. 

You should only make the qualitative structure (the directed acyclic graph), and you are not asked
to provide conditional probability tables. However, make your model so that it would be as
easy as possible for a domain expert to provide the required probabilities. 

Maximum marks: 12
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28 You are playing the game Hearthstone. (Note that if you don't know the game, it doesn't really
matter, as all the details you need are given in the text.) You are up against the famous player
Alice.

On your turn, you can choose between playing 0, 1, or 2 of your minions. You realize Alice might
be holding up an Area of Effect (AoE) card, which is more devastating the more minions you
play.

If Alice has the AoE, then your chances of winning are:
60% if you play 0 minions
50% if you play 1 minion
20% if you play 2 minions

If Alice does not have the AoE, then your chances of winning are:
20% if you play 0 minions
60% if you play 1 minion
90% if you play 2 minions

You know that there is a 50% chance that Alice has an AoE.
Winning this game is worth 10 gold and losing is worth 0.

So, you have to make a decision: How many minions should you play? Having learned about
decision graphs, you immediately sketch this following model:
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Use this graphical structure and the quantitative information given above to answer the following.
For each question, give your answer with one digit after the decimal point, e.g., -2.3 or 4.1. Each
correct answer gives 1 point, each wrong answer 0 points.

Question (a):

How much gold would you expect to win choosing 0 minions?  .

Question (b): 

How much gold would you expect to win choosing 1 minion? 

Question (c): 

How much gold would you expect to win by choosing 2 minions? 

Question (d): 
How much gold would you expect to win if you know the AoE is in Alice’s hand and you play

optimally given that information? 

Question (e): 
How much gold would you expect to win if you know the AoE is not in Alice’s hand and you play

optimally given that information? 

Question (f): 
Assume that your utility of gold is the same as the amount of gold, so for instance is the utility of
getting 0 gold 0, the utility of getting 10 gold is +10. 

How much gold would you be willing to pay to get to know whether or not the AoE is in Alice’s

hand before making your decision about the number of minions to play? 

(4)

(5.5)

(5.5)

(6)

(9)

(2.0)

Maximum marks: 6
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