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Register Number:………….….

ME. DEGREE EXAMINATIONS: APRIL / MAY 2023

(Regulation 2018)

Second Semester

COMMUNICATION SYSTEMS

P18AET2001: Machine Learning Techniques

COURSE OUTCOMES

CO1: Discuss the various learning methods.

CO2: Apply appropriate linear model for a given application.

CO3: Solve a given problem using probabilistic model.

CO4: Understand graphical models and choose appropriate one for specific application.

CO5: Review and employ the neural network-based learning algorithm.

Time: Three Hours MaximumMarks: 100

Answer all the Questions:-

PART A (10 x 1 = 10 Marks)

1. Sequence the following steps for K-Means Clustering Algorithm

1. Recompute the centroids of newly formed clusters.
2. Assign all the points to the closest cluster centroid.
3. Select k random points from the data as centroids.
4. Choose the number of clusters k.
5. Repeat steps 3 and 4.

CO3 [K1]

a) 1,2,3.4,5 b) 1,3,2,4,5

c) 5,4,3,2,1 d) 5,2,1,4,3

2. Identify the size of the set of instances for a set of all possible days, each described by

the attributes given below.

• Sky – (values: Sunny, Cloudy, Rainy)
• Air Temp – (values: Warm, Cold)
• Humidity – (values: Normal, High)
• Wind – (values: Strong, Weak)
• Water – (values: Warm, Cold)
• Forecast – (values: Same, Change)

CO1 [K3]

a) 96 b) 973

c) 32 d) 5120
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3. As the number of dimensions or features increases, the amount of data needed to

generalize the machine learning model accurately increases exponentially. This is

known as _________

CO3 [K1]

a) curse of features b) curse of machine learning

c) curse of dimensionality d) curse of artificial intelligence

4. Match the given List I with List II

List I List II

A. Reinforcement learning i. supervised algorithm

B. Regression ii. reward based system

C. Clustering iii. split the data into predefined groups

D. Classification iv. unsupervised algorithm

CO1 [K2]

a) i, ii, iii, iv b) iv, ii, iii, i

c) ii, i, iv, iii d) iii, i, iv, ii

5. Which of the following Boolean functions can non linearly separable by Perceptron? CO5 [K2]

a) AND b) OR

c) NOT d) Ex-OR

6. HMM is a ____________model in which the state of the process is described by a

_______________variable.

CO4 [K2]

a) temporal probabilistic, single

continuous random

b) temporal probabilistic, single discrete

random

c) random, single random d) random, single discrete random

7. Assertion (A): Support Vector Machine or SVM is one of the most popular Supervised

Learning algorithms.

Reason (R): It is used for Classification as well as Regression problems.

CO2 [K2]

a) both A and R are individually true and

R is the correct explanation of A.

b) both A and R are individually true but R

is not the correct explanation of A.

c) A is true but R is false d) A is false but R is true.

8. Which of the following factors affecting backpropagation training?

a) initial weights
b) steepness of activation function
c) learning constant
d) momentum
e) network architecture
f) necessary number of hidden neurons.

CO5 [K2]
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a) a,b,c,d,e,f b) a,b,e,f

c) b,d,e d) c,d,e,f

9. Select the correct statements given below if the value of the regularization parameter
increased in least-squares regression with regularization.
(a) will never decrease the training error.
(b) will never increase the training error.
(c) will never decrease the testing error.
(d) will never increase the testing error.
(e) may either increase or decrease the training error.
(f) may either increase or decrease the testing error.

CO2 [K2]

a) b,c,d b) b,d,f

c) a,c,e d) a, f

10. Decision Tree algorithm is not an example of an ensemble method? Yes or No? Justify.

In decision tree, a single tree is built and no ensembling is required.

CO4 [K2]

a) No. In decision tree, a single tree is

built and ensembling is required.

b) No. In decision tree, multiple trees are

built and ensembling is required.

c) Yes. In decision tree, a single tree is

built and no ensembling is required.

d) Yes. In decision tree, multiple trees are

built and ensembling is required.

PART B (10 x 2 = 20 Marks)

11. Compare supervised and unsupervised learning methods. CO1 [K2]

12. What is the candidate elimination algorithm in machine learning? CO1 [K1]

13. What is bias-variance decomposition in machine learning? CO2 [K1]

14. List the difference between Bayesian Estimate and Maximum Likelihood Estimation? CO2 [K1]

15. Compare PCA and ICA. CO3 [K2]

16. What is the K nearest neighbor method? CO3 [K1]

17. What is Pruning? State its importance. CO4 [K1]

18. Contrast between boosting and bagging. CO4 [K1]

19. Draw the basic model of a neuron and show the analogy with biological neuron. CO5 [K2]

20. Recall the use of bottleneck layer in Auto-associative Neural Networks. CO5 [K1]

PART C (6 x 5 = 30 Marks)

21. Outline the algorithmic steps of Candidate Elimination Algorithm (CEA). Also

list out the Advantages of CEA over Find-S algorithm.

CO1 [K2]

22. Explain how support vector machine used in classification. CO2 [K2]
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23. Explain in detail the Independent Component Analysis. Also list out its

advantages and disadvantages.

CO3 [K2]

24. Assume the 1st-order, ergodic Markov model, M. representing the state of the

weather with the following states.

State 1: rain; State 2: cloud; State 3: sun;

The matrix with state-transition probabilities is given belove.

Given today is sunny (i.e., x1 = 3), what is the probability with model M of
directly observing the sequence of weather states “sun-sun-rain-cloud-cloud-
sun”?

CO4 [K3]

25. Outline the perceptron learning algorithm. What are its limitations? CO5 [K3]

26. Explain the basic principle of back- propagation learning. Discuss the advantages

and disadvantages of the same.

CO5 [K3]

Answer any FOUR Questions
PART D (4 x 10 = 40 Marks)

27. Explain in detail the concept and elements of Reinforcement Learning. CO1 [K2]

28. Summarize the following Linear Models for Classification.

1. Discriminant functions 2. Probabilistic generative models

CO2 [K2]

29. Apply K-means clustering algorithm to group the following data into two groups.

Subject A B
1 1.0 1.0
2 1.5 2.0
3 3.0 4.0
4 5.0 7.0
5 3.5 5.0
6 4.5 5.0
7 3.5 4.5

CO3 [K3]



Page 5 of 5

30. Examine how you draw a decision tree for the following data which has 3

features and 2 output classes using 1.Information Gain 2.Gini Index.

x y z class
1 1 1 1
1 1 0 1
0 0 1 2
1 0 0 2

CO4 [K3]

31. Illustrate the various layers of a convolutional neural network. Also, explain the

use and working of all layers.

CO5 [K3]

*************


