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217-482: Machine Learning for Mechatronics Applications
Mid Term

217-482: Machine Learning for Mechatronics Applications
Tutor: Chalita Hiransoog
Note: Only dictionaries (both paper copies and electronic dictionaries) and

calculators are allowed into this examination. Answers are expected in English
and show all working when possible.

Question 1: Introduction to Object Recognition and Machine Learning

1.1 What is the main objective of Object Recognition task? (5 marks)

1.2 What is the main objective of Machine Learning? (5 marks)
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Question 2: Decision Tree Learning
Given Entropy(S) = %=1 -pilogz pi
Gain(S, A) = EntroPY(S) - Z(v € Value(A)) (Sv/ S)(Entropy (Sv))
2.1 Construct only the first level of the decision tree to estimate an individual's
credit risk from the data from credit history of loan application below. (15 marks)
2.2 Find Gain(Debt = high, Income) (5 marks)
Data from Credit History of Loan Application
NO. RISK CREDIT DEBT INCOME
HISTORY
1 high bad high low
2 high unknown high moderate
3 moderate unknown low moderate
4 low unknown low high
5 high bad low low
6 moderate bad low high
7 low good low high
8 high good high low
9 moderate good high moderate
10 low good high high
11 high bad high moderate
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Question 3: Bayesian Learning

Naive Bayes Classifier: wvng = argmaxgie vy P(vp) i P(ai|v)

With the same data from Question 2, use Naive Bayes Classifier to calculate the
credit risk of the individual with the following properties:

1%t individual - Credit History = unknown, Debt = high, Income = low
2" individual - Credit History = bad, Debt = high, Income = high

(20 marks)



