Bl

IR @ R R A A e ERE

#8ATEEZE (A) AfgA: 96 £ 7T A 268 H 1A X1A

s
A

¥ 3L FRARAIRIEF B AL

1.

' | YRTAE  TEE

You are a witness of a night-time hit-and-run accident involving a taxi in Athens. All taxis in
Athena are blue or green. You swear, under oath, that the taxi looked blue. Extensive testing shows
that under the dim light conditions, the probability that a taxi looks blue, given the taxi is actually
blue, is 75%. Likewise, the probability that a taxi looks green, given the taxi is actually green, is
also 75%. Based on maximum likelihood, what is the most likely color for that hit-and-run taxi
(5pts)? What now based on MAP (maximum a posteriori), given that 9 out of 10 Athenian taxis are
green(Spts)? '

In learning, attributes can be roughly categorized as discrete-valued or continuous-valued. For
which type of attributes, we never use the same attribute twice along one path in a decision tree and
why not (5pts)? Then how do we reuse the same attribute in the other category along one path
(Spts)? ‘

(10pts) Let’s define “Boolean True” as 1, and “Boolean False” as 0. Given two Boolean inputs,
implement a neural network with only two input units, one hidden unit and one output unit to learn
an XOR function. Draw your neural network clearly, and specify all the weights and thresholds.
Note that you can have whatever connections you like.

(10pts) Describe two widely-used pruning strategies for decision tree learners, and briefly explain
why pruning is useful.

(10pts) By comparing rote learners (learning by simply remember each observed training example)
with decision tree learners, briefly describe the need for inductive bias.
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