©

JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
TEST -2 EXAMINATIONS- 2026
M.Tech-II Semester (Data Science)

COURSE CODE (CREDITS): 22M1WCI236 3) MAX MARKS: 25
COURSE NAME: Natural Language Processing
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Note: (a) All questions are compulsory. s, %ﬁw

(b) The candidate is allowed to make Suitable numeric assumptions whereve reduired

Jor solving problems ‘%}’%\f
(c) Use of calculator is allowed g |
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Suppose you are training MST Parser for dependency and the sentence, “1 | CO2 [5]
Q3 | like online class” occurs in the training set. The POS tags for these words
are Pronoun, Verb, PropNoun and Noun, respectively. Also, for
simplicity, assume that there is only one dependency relation, “rel”, Thus,
for every arc from word wx to wy, your features may be simplified to
depend only on words wy and wy and not on the relation label,

Below is the set of features —
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f1: pos(wx) — Verb and pos(wy) = Noun | Pronoun

2: wx = Root | wx occurs before wy in the sentence

f3; wx = Root and pos(wy) = Verb

f4: wy occurs before wy in the sentence

The feature weights before the start of the iteration are: [5,20,15,12]
Suppose you are also given that after applying the Chu-Liu-Edmonds, you
ger the following parse tree { Root ~>like, like ->1, I -> online, online ->
class}

What would be weights after this iteration?

Q4

Dataset: An automobile is a wheeled motor vehicle used for transportin%g—
passengers. A car is a form of transport, usually with four wheels -

2

capacity to carry around five passengers. Transport for the London

matches. Giggs scored the first goal of the football tourna et 'eb!ev,
North London. Bellamy was largely a passenger in the foo,- ch, playing
no part in either goal -
Target words: <automobile, car, soccer, football> i

e
Term wvocabulary: <wheel, transport, passenger %u&r?azg\ent, London, goal,

match> F
Design a distributional matrix and ¢ Pq%g& ilarity using vector
product on the co-occurrence matrix. Whie] rget words are similar?

2012 soccer tournament began yesterday, with plenty of goals ig e-obefii
!

Q5

The distribution of two words A & B is givaltin 8:dimensional space as
W W/

A=[1,0,1,1,0,1,0,1], B=(0,1,1,1,1,1, 18},
beard index (A,B)

[2]

Q6

7

Compute (a} Dice index (A,B) and{h) ,‘
e

A word2vec mode! has voeabulary {uu;ivg,-ws,nu} {V = 4) and embedding dimension d = 2. The
two weight matrices are;
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Given the text fragment “... wy wp wy...", where w; is the center word and {tws, wy} is the
context

ﬁCompute the hidden layer h and the output score vector s for both models CROW and Skip-gram.
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