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Part A:  Answer all questions. Show the steps required to arrive at the answer for questions. 

Q. A1 

 

 

 

 

 

 

Calculate the best LDA (Linear Discriminant Analysis) projection vector for 

following dataset. (Show all steps of calculations) 

 

X1 = (x1, x2) = {(1,4), (3,7), (2,4)} 

 

X2 = (x1, x2) = {(11,10), (9,11), (8,9)} 

6 M 

Q. A2 Consider a following Figure 1 which represents the dataset which consist of two 

classes (Assumptions: Classes have equal number of instances).  Draw the decision 

boundary if we do training using SVM with three different kernels, linear, 

polynomial and RBF.  

 
Figure 1 Q. A2 

3 M 

Q. A3 

 

 

Differentiate between k-means clustering and Gaussian mixture with expectation 

maximization clustering. (Minimum 3 correct differences)  

3 M 

Q. A4 Given a following observed datapoints (X: xi) with two classes A and B, 

Class A Class B 

10 14 

11 11 

8 9 

10 13 

The prior probabilities of class A and B are 0.4 and 0.6 respectively. What will be 

the class of following unlabeled data points (x1 and x2) using Gaussian for 

classification? (Show all steps of calculations) 

 

i. x1 = 5 

ii. x2 = 12 

4 M 
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Q. A5 

 

 

 

 

 

 

 

 

 

 

 

Consider a neural network with linear activation as shown in Figure 2. The output 

of each unit is a constant C multiplied by the weighted sum of inputs. 

 
Figure 2 Q. A5 

i. Represent the above network using single unit network, including the 

weights and activation function.  

ii. Can it be possible to represent the above network using linear regression? 

If yes, write the equation of Y. If no, explain why? 

 

4 M 
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Part B:  Answer all questions. Show the steps required to arrive at the answer for questions. 

Q. B1 

 

 

 

 

 

 

Consider a census data represented in Figure 1. From given data, we want to predict 

either person earn more than 20K a year. For clarity we modelled the two features 

with boolean variables X1, X2 ϵ {0, 1} and Y = 1 indicate that a person earns more 

than 20K a year. The Figure 1 shows three positive samples (Y = 1) and one 

negative samples (Y = 0). Answer the following question based on given data. 

 
Figure 1 Q. B1 

i. Is there any logistic regression classifier using X1 and X2 that can 

perfectly classify the examples in Figure 1? How about if we change 

label of point (0,1) from “+” to”-”? 

 

ii. If we train the Navie Bayes classifier using maximum likelihood 

estimation. Calculate the prior probability P(Y) and conditional 

probabilities P (Xi | Y = 1). 

  

5 M 

Q. B2 Differentiate between active learning, supervised learning and semi-supervised 

learning. (Minimum 3 correct differences) 

3 M 

Q. B3 

 

 

Consider a following dataset which shows willingness of certain customer to eat a 

chocolate of certain manufactures with specific flavor, 

Manufacturer Flavor Willingness to eat 

Lindt Strawberry Yes 

Lindt Milk Yes 

Cadbury Strawberry Yes 

Cadbury Milk No 

Milka Strawberry No 

Milka Milk No 

i. In above dataset, which feature (Manufacturer or flavor) has the larger 

information gain with willingness to eat? 

4 M 
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ii. Also draw the decision tree for predicting willingness to eat which 

maximizes the information gain?  

Q. B4 Calculate the Q-learning table for following listed state, rewards, and actions 

sequences for two states and two action system.  

i. Current state: S2, Reward (R) = +20, Action (a1): S2 → S1 

ii. Current state: S1, Reward (R) = -10, Action (a2): S1 → S2 

The learning rate (α) is 0.5 and a discount factor (γ) is 0.5 for each step. The 

initial Q-table is as follows, 

Q-values S1 S2 

a1 -5 0 

a2 -5 0 

  

4 M 

Q. B5 

 

 

 

 

 

Answer following questions in 2-3 sentences. 

i. When we should use multiple-linear regression? 

ii. How regularization prevents overfitting? 

iii. How to find values of parameters which will help to reduce cost across 

iteration? 

iv. How Hidden Markov model differs than Markov model? 

 

4 M 

 

**********    ALL THE BEST   ******** 
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