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Answer ALL Questions
[The figures in the right margin indicate the full marks and corresponding course outconies. All
portions of each question must be answered sequentially.]

1. | a) {An IT company is developing a new Al agent for text gencration. The team 1s | 2.5
going to follow pfoper guidelines for this task. As an Al Architect (NLP
Engineer), define what-should be the proper Text-Processing-Steps to follow?

b) | Another research team is developing a document classification model for | 2.5
academic articles.(The words “studies” and “studying” occur frequently. After CO1
applying stemming, the model’s accuyracy decreases. Now they would like to
modify the text-processing steps.)Which text normalization approach would be
more appropriate for this corpus, and why? - :

> i - e

2, D1: Al improves hcaltllcare service
D2: Al improves education system
D3: Education and healthcare need Al

a) | 1. List all uhig_lLe terms (vocabula_ry). e |
ii. Compute DF (document frequency) and IDF for each term. 1.5
1. ld_entify which term is most common and most rare. 1 | Cco2

|.1v. CalculatekTF—IDF\values for each term in all documents. 1.5

b) | For the query “ATI healthcare system”, sum the TF-IDF scores of the matching S
terms in each document, and decide which document is most relevant to the
query and why?
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a) | Drive a top-down parse tree ‘the smart students read papers in the library’ 7.5
using given Context F'ree Grammar. " . CO3

b) | A Multinomial Naive Bayes email classifier is trained to detect Spam and Ham | 2.5
messages. When tested on 8,650 unseen emails: The model predicted 60% of the
emails as Spam and 30_‘% as Ham. Among the actual Sparh cr;1ai-|.s“1—§0'°/o of
total), the model correctly identified 80% as Spam. Among the actual Ham

pemails, the model correctly classified 60% as Ham. Is the dataset balanced or
" unbalanced? If it were the opposite case, analyze how the overall accuracy might
change and why accuracy could become misleading for’this model.
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