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PART A — (15 x 1 = 15 marks)
Answer ALL questions.

Choose the correct answer :

1. Which of the following is NOT a typical
application of NLP?
(a) Sentiment analysis
(b) Image recognition
(¢) Machine translation

(d) Speech recognition

What is the first phase in the NLP pipeline?
(a) Morphological analysis

(b) Semantic analysis

(¢) Tokenization

(d) Synatactic analysis

In NLP, what is the term for a word or sentence
having more than one meaning?

(a) Ambiguity (b) Redundancy

(¢) Polymorphism ) (d) Inflection

What is a language model?

(a) A system for identifying nouns and verbs in a
sentence ’

(b) A system that assigns probabilities to
sequences of words ’

(c) A system for translating languages
(d) A system that performs sentiment analysis

In an N-gram langue model, the probability of a
word depends on how many previous words?

(@ 1 (b) N
(¢) Al previous words (d) None
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Which problem does smoothing address in N-gram
models?

(a) Overfitting

(b) Underfitting

(c) Zero probabilities for unseen word sequences
(d) Increasing computational complexity
Transformation-Based Learning (TBL) for POS
tagging is also known as

(a) Stochastic tagging

(b) Brill tagging

(¢) Maximum entropy tagging

(d) HMM tagging

In HMM-based POS tagging, what do the hidden
states represent? -

(a) The POS tags

(b) The actual words in the sentence -

(¢) The grammatical rules -

(d) The syntactic tree structure
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12.

What is the main challenge of POS tagging?
(a) Assigning a probability score to words

(b) Handling ambiguous words that can belong
to multiple POS categories

(¢) Counting word frequencies

(d) Extracting named entities

Which of the following is an example of a
treebank?

(a) Penn treebank
(c) CKY treebank

(b) Chomsky treebank
(d) None of the above
CKY parsing algorithm is most suitable for which
of the following types of grammars?

(a) Context-Free Grammars (CFG)

(b) Context-Sensitive Grammars (CSG)

(¢) Regular Grammars

(d) Probabilistic
(PCFQ)

Context-Free Grammars

What does a Probabilistic Context-Free Grammar
(PCFQ) associate with each production rule?

(a) A string ' '
(b) A probability
(c) A terminal symbol

(d) A non-terminal symbol
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14.

15.

Which method is typically used to measure the
similarity between word vectors?

(a) Euclidean distance

(b) Cosine similarity

(¢) Manhattan distance

(d) Hamming distance

Dense vectors are most commonly learned using
which of the following techniques?

(a) One-hot encoding

(b) Skip-gram and CBOW

(¢) Syntactic parsing

(d) Manual annotation

Latent Semantic Analysis (LSA) is primérﬂy used
for which of the follox;ving tasks?

(a) ~ Parsing sentences

(b) Document classification and word similarity
(¢) Grammar checking

(d) Word segmentation
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PART B — (5 % 4 = 20 marks)

Answer ALL questions, choosing either (a) or (b).
Fach answer should not exceed 250 words.

(a) Describe the role of parts-of-speech (POS) in
NLP.

Or

(b) Explain the concept of formal grammar in
English and its importance in NLP.

(a) What is an N-gram model in language
modeling?

Or

(b) Give the difference between a unigram,
bigram and trigram model.

(@) Describe the rule-based approach to POS
tagging.

Or

‘ (b) Explain the concept of ‘Emission probability’
in HMM for POS tagging.

(a) Give the significance of CKY algorithm.

Or
(b) How does probabilistic CKY parsing differ
from standard CKY parsing?
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20. (a) What is Singular Value Decomposition (SVD)
and its role in Latent Semantic Analysis
(LSA)?

Or

(b) Give the usage of wordnet in Natural
Language Processing (NLP).

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)
Each answer should not exceed 600 words.

21. (a) Explain parts-of-speech (POS) tagging and its
importance in NLP, providing examples.
Or
(b) Discuss about on methods to deal with

ambiguity in NLP.

22. (a) What are the key éhallenges in trainiﬁg
neural language models, and how do they
compare with N-gram models?

Or

(b) Explain the role of smoothing in language
modeling. Compare different smoothing
techniques used in N-gram models.
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24,

25:

(a)

(b)

(a)

(b)

(@)

(b)

Discuss the use of Neural network POS
tagging and how it differs from traditional
methods.

Or

Explain the different types of POS tagg'ing_
systems and their applications. -

Explain the conversion of Context-Free
Grammar (CFG) to Chomsky Normal Form
(CNF) and why CNF is important of CKY
parsing.

Or

Discuss the importance of treebanks in
training statistical parsers and how they
contribute to the development of probabilistic
models. -

Discuss about word sense disambiguation
(WSD), and why is it important in NLP.

Or

How do dense vectors improve the
representation of word semantics compared

to  traditional sparse representations?
Explain.
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