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Note: (a) All questions are compulsory. o
(b} The candidate is allowed to make Suitable numeric assumptions whé?e%g% mred

Jor solving problems & %5?
e
(c) Use of scientific calculators is allowed. ' ' {‘i‘? Sug A:;“ﬁ
F
N g

Q.No Question co Marks

A system is designed to recognize handwudl %9) from 1 4
QL . | images (28X28).

1. Define the Task (T), Perfoxmancea;l\?% ¢*(P), and Training
Experience (E) for this system. %}%’ -
2. Specify the Target Function of g : :
3. Bxplain Function Approximalion “and How FEmpirical Risk
Minimization (ERM) is us%% Il system and why?
2

4. What is the Inductiye%Bfysfafid why is it impoertant for this
system? & 3

5. Suggest one smtable.'g;gal type for handwritten digit recognition
and justify ymgt.%ghmce

Q2 A teache ‘g i}w‘gﬂgoutputs the softened probabilities. -
é%h M ff, p(T) = (0.60,0.25,0.10, 0.05)

N é%?tgdent network outputs:
e,

Ay p(5) = (0.50,0.30,0.15,0.05)

,%! w?

j»? 1. Compute the KL divergence:

D_KL(p(T) [ p(8) ). And D_KL(p(S) || p(T)).

2. If the true label is Class 1, compute the cross- entropy loss of
the student.
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Q3 A system is designed to detect whether an email is Spam (Yes) or Not
Spam (No). Each email is represented using 4 binary and 4 tertiary
features.

- 1. Define the Instance Space (X) for this spam detection: system -
and compute ifs size.
2. Calculate the Total Number of Concepts (C) for this system.
3. Explain Syntactic Hypotheses and describe how they relate to
the model used, _
- 4; Explain Semantic Hypotheses and determine - their “total |
number. &ﬁﬁ
T Consider the following. training examples for the target %‘t‘:

Q4 EnjoySport, described using three attribut -ﬁ ( ’}‘5"
Sky. € {Sunny, Rainy}, AirTemp € {Warm, Cold}, and H cl1 :
{Normal, High}. R
Example . Sky AirTemp Humldltygﬁa ﬁhﬁ 3 Sport
1 Sunny Warm fgw Yes

%, ‘&%
2 Sunny Cold ; f% Yes
3 Rainy Warm No
4 Rainy Col ':;': ?‘%Normal No
Y ﬁ% .
NG
Using the Candldaét%Elunﬁaﬁon algorithm:
Deterf qf’he}gquence of updates to the specific boundary (S)
anf enefic boundary (G) after each training example. .
2. thelfinal specific boundary and final generic boundary.
_ S%@f"’hypotheses in the version space consisient with the
&4 ghen training data .
G R & :
Y y do robust regression loss functions combine properties -of
Q5% Yagduared error and absolute error? Discuss how this helps in handling

outliers in real-world datasets
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