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                 TIME: 2 HOURS
Instructions: Answer Question 1 and Any Other Two.

Question 1: (20 Marks)
Compare and contrast the Step and the Rectified linear unit (ReLU) activation functions.
(4 marks)
A simple neuron has four inputs (x1, x2, x3, x4) = (1, 0, 0, 1), and one output, y. The weights of the four inputs are w1 = 0.34, w2 = 0.07, w3 = 0.59, and w4 = - 0.21. The bias of the neuron is b = 0.19. Find the output in each of the following cases:
ReLU activation function                                                                    (4 marks)
Step activation function where f(x) = 0 if x< 0.5 or f(x) = 1 if x >= 0.5,  
(4 marks)
Discuss four problems for which neural networks are well suited to solve.
(4 marks)
Using  suitable diagrams, illustrate the Recurrent Neural Networks (RNN). 
(4 marks)
Question 2: (15 Marks)
Obuya has a conflict of choosing between Moraa and Njeri as a fiancée. Age, level of education, tribe, religion and beauty are factors that Obuya considers important when making the decision.  Making necessary assumptions, construct a neural network that may assist him in making this difficult decision.
(7 marks)
Discuss four core components of any machine learning Solution.
(8 marks)
Question 3: (15 Marks)
Consider the following data generated by classification Deep Feedforward network  and Perceptron algorithms on a particular data set.

          Deep Feedforward network algorithm 
	Sensitivity (TP rate)
	0
	0.56
	0.78
	0.91
	0.96
	1

	Specificity
	1
	0.99
	0.81
	0.42
	0.02
	0



          Perceptron algorithm 
	Sensitivity (TP rate)
	0
	0.42
	0.58
	0.64
	0.9
	1

	Specificity
	1
	0.99
	0.8
	0.68
	0.04
	0


On the same grid, plot receiver operator characteristics (ROC) curves for the two algorithms.
(12 marks)
Interpret the graphs to identify the best performing algorithm.
(3 marks)
Question 4: (15 Marks)
Analyze four possible strategies through which a machine learning model can be optimized or fine-tuned.
(8 marks)
Suppose the next data point in the training set is x = (0, 0.5, 1), and suppose that the correct classification for this point is y = 1. With current weights  w = (0.44, 0.6, 0.1) and bias b = -1:
Use the perceptron learning rule with h = 0.1 to update the weights and bias.
(6 marks)
Explain whether there is or no improvement in classifying this data point.
(1 marks)
Question 5: (15 Marks)
Elucidate four reasons why transformers like BERT are preferred against other neural network algorithms.
(4 marks)
Illustrate the ‘attention’ notion as applied in transformers.
(5 marks)
Elucidate three parameters of a perceptron as a single-layer neural network.
( 6 marks)
END.


