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M - Max mark; CO — Course Outcome; B
Understand, 3 — Apply,
e  Course Outcomes

L — Blooms Taxonomy Level (1 — Remember, 2 —
4 — Analyse, 5 — Evaluate, 6 — Create)

CO3 - Check the syntactic and semantic correctness of natural language.

CO4 — Select a suitable language modelling and feature representation to develop real-world

applications.
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. No | s
i. Consider the sentence:

“The young scientist analyzed the complex data in the laboratory.”
Using transition-based d

ependency parsing, derive the dependency structure for the 1033
given sentence. Present the step-by-step parsing process in a transition table, listing
the stack, input word list (buffer), action taken, and dependency relation added at
each step. Finally, draw the resulting dependency tree/graph.
2. Consider the following sentences:

1. The idea slept quietly

2. The table opened the door with a key.

3. The number two is red.

4. The car read the newspaper. 10314
For each sentence, perform Semantic Role Labelling (SRL) by identifying the
appropriate semantic roles. Examine whether these roles satisfy the selectional
restrictions of the predicate. Based on this analysis, determine whether the sentence is
semantically valid or anomalous, and justify your answer.

1
3. Consider the following sentences:
Sentence 1: The young boy met Ravi near the park.
Sentence 2: He greeted him with a friendly smile.
The following Context-Free Grammar (CFG) is provided:
S — NP VP 0l3]3
VP — VNP |V NP PP
NP — Pronoun | ProperNoun | Det N | Det Adj N
PP — P NP
Det — the | a
Adj — young | friendly
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Algorithm to resolve the an
aphors “he” Cpaioas 99 . F
and demonstrate the step-by-gtep tral\\rZr a?d s e
T L sa of the parse tree used by the algorithn'x to |
. : y antecedents. Finally, rewrite the sent ing
pronouns Wlth thelr r esolv ed antecedents 3 ences by l'eplacmg fhe ‘
- Consider the following sentences: - -
5 ol ’
Sentence A: “The tiger chased the deer.” - e }"\',‘; j
Sentence B: “The lion hunted the deer.” -. Tul Jf‘ o
Sentence C: “The tiger hunted the deer.” - L e 5
%: ::ctabulary is: {tiger, lion, deer, chased, hunted} ¥ “J.‘:‘; “_‘; &
ntences are represented using Term frequency (TF) vectors: it A f__f -
Tferm Sentence A | Sentence B Sentence C _‘ A‘ e %
tl.ger 1 0 1 | e :
lion 0 1 0 . - .
deer 1 1 1 . ‘ .
chased 1 0 0 “h DR REE
hlmted 0 1 1 " ‘»—‘ s 1" 1%
a) Compute the Inverse Document Frequency (IDF) for each Term. ‘.', =
b) Compute the TF-IDF vectors for Sentence A, Sentence B, and Sentence C. e i N
c) Using the TF-IDF vectors, compute the cosine similarity between: ' i 2
i) Sentence A and Sentence B w- vt
ii) Sentence A and Sentence C i w o
d) Interpret the results. Which pair of sentences is more similar and why?
5 Consider the following training COIpus:
<s> bipdls build small nests </s>
<s> b}r’ds eat small in:le{ets </s> D? 3—;4 & 1% %
<s> Lats chgse small mice </s> .
<s> dogs chase small cats </s> 2
<s> bifds watch small in§écts </s> )
Test §entence: <8~ birds chase small mice </s> o
(a) Compute the Bigram and Trigram probabilities of the test sentence using Laplace s
smoothing. Sob 8 |
P . . i .t‘u
(b) Compute the perplexity of the test sentence using both the Bigram and Trigram g
models after applying Laplace smoothing. ,
(c) Compare the results and justify which model performs better for this case.
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