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Note: (a)All questions are compulsory.
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solving problems

Q1. You are working on a text classification problem using Naive ayes, and you have a dataset
with the following training data for two classes, "Spam" and " ot Spam." You want to classify a
new document based on the word "offer."

Class Number of Documents Total Documents in Class (N)
Containing "offér.(x) *
Spam 120 "

Not Spam 50

400
600

Using Laplacian Smoothing with 3 sm g factor (alpha) of 1, calculate the Naive Bayes
probability of the new docume . }gel'qng'ing to the "Spam" class and the "Not Spam" ¢lass based
on the presence of the word "offer.” [5 marks] [CO-2]

Q2. What is significance of ggemetric margins in SVM classification? Suppose you are working
with a binary c;IaS'sif' tion :'problem using a linear SVM. Decision boundary for SVM is
represented by equation 3x—4y—7=0. The equation of the hyperplane is represented as
ax+by+c=0. Based above information, calculate the geometric margin for the hyperplane for a

data point (2, 1). * ' [4 marks) [CO-3]

Q3. r]_*:____lqéib;raté' on the concept of Cross-Validation and its significance in model selection. How
can it help avoid overfitting? [4 marks] [CO-4]

Q4. Describe Bayesian Regression and Bayesian Logistic Regression. How are these techniques
useful in modeling and prediction? {3 marksj [CO-4]

Q5. What is feature selection, and why is it important in machine learning? List and briefly
explain various feature selection techniques with suitable illustrations, [4 marks| [CO-4]
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Q6. Discuss the differences between DBSCAN, k-means, and Hierarchical clustering, Discuss
different scenarios where one maybe preferred over another? {5 marks] [CO-3]
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