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Note: (a) All questions are compulsory. :
(b) The candidate is allowed to make Suitable numeric assumptions wheiglj% re
: 4

Jor solving problems

(c) Use of calculator is allowed . _ %:%"* %
Q.No Question % Y

a) Consider a recurrent network in which the mddéﬁstgtes havea| 3 2.5+
Q1 dimensionality of 2. Every entry of the 2
transformations between hidden states :

ore

urthermore
of different
prone to the

sigmoid activation is used between
temporal layers. Would such a ne
vanishing or the exploding gradient lglé”h@;?
b) Recommeénd possible methods fg; thing the input and
output layers in the machine g a;f’e pproach with sequence-
to-sequence learning, %‘ %% ‘ :

0/%&
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b % Fm OR

P ”4"%:{

a) Draw and explam@g}/k architecture. Show how information
flows throug;i’ rget put, and output gates.

How is i ffére‘?r'fy from other artificial neural netiwork ol 5

b) Explain ?9 itshing gradient is reduced in LSTM
Q2 archite’g,ﬂ 8%,

Cong d%ﬁ/twa neural networks used for regression modeling with 4 5
Q3 %cntwal stficture of an input layer and 10 hidden layers containing

Q units' each. In both cases, the output node is a single unit with
- l’me%ﬁ activation. The only difference is that one of them uses linear
af 1vat10ns in the hidden layers and the other uses sigmoid activations.
1ch model will have higher variance in prediction? -

a) Suppose that you have a model that provides around 80% accuracy 4 5

Q4 on the training as well as on the out-of-sample test data. Would
you recommend increasing the amount of data or ad]ustmg the
model to improve accuracy?

b) How does backpropagation work in CNN?

Q5 Consider a network with a single input layer, two hidden layers, and a
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single output predicting a binary label. All hidden layers use the
sigmoid activation function and no regularization is used. The input
layer contains d units, and each hidden layer contains p units. Suppose
that you add an additional hidden layer between the two current
hidden layers, and this additional hidden layer contains q linear units.
(a) Even though the number of parameters have increased by adding
the hidden layer, discuss why the capacity of this model will decrease
when g > p?

(b) Does the capacity of the model increase when q > p?

S5

=3

O

Qo6

a) What is the effect of increasing the regularization parameter on the @\\m 0,55

training and testing accuracy? At what point do training and

testing accuracy become similar? \k
b) What is the Attention Mechanism? Why was it 1ntroduced’? A

Explain the working of attention mechanism with diagram A\N

OR

a) How do attention mechanisms improve LSTMZ'
b) Why are Transformers replacing LSTMs?2, § *
&

oV
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Q7
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a) Does the classification accuracy of hé’*%a hi
. improve with increasing training data\siZe? How about the point-
wise average of the loss on trajminginstances? At what point do
training and testing accuracy, betome similar? Explain your
answer. ;

b) Consider the following c\ Apite

§\\\\w :

AN f@)=tanh(w -z +)
AN |

he Value L is given by,

\(x
%

A

L—w@ f(=)*

Here, x and y are constants and w and b are parameters that canbe
modified. In other words, L is a function of w and b. Derive the partlal
derivatives, 0L/Ow and 0L/ db

2.5+
25=5
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