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Question 1:
a)
Demonstration of the Naïve Bayes Classifier Method for determining likelihood of having Obstructive Sleep Apnoea (OSA) – this example is going to use an individual with the following attributes:
BMI Group = Medium
Age Group = Lower
Gender = Male
Training tables to be used for calculation for Naïve Bayes Method (the individual person has been highlighted in yellow on the tables for ease of reference):

	Age Group
	OSA = Yes
	OSA = No
	 

	Upper 
	3/9
	4/5
	7/14

	Lower
	6/9
	1/5
	7/14

	 
	9/14
	5/14
	 



	BMI
	OSA = Yes
	OSA = No
	 

	High
	2/9
	3/5
	5/14

	Medium
	4/9
	1/5
	5/15

	Low
	3/9
	1/5
	4/15

	 
	9/14
	5/14
	 



	Gender
	OSA = Yes
	OSA = No
	 

	Female
	3/9
	4/5
	7/14

	Male
	6/9
	1/5
	7/14

	 
	9/14
	5/14
	 




Allocating the highlighted example will result in the following table.

	 
	 
	OSA

	 
	 
	Y
	N

	Age Group
	Lower
	6/9
	1/5

	BMI
	Medium
	4/9
	1/5

	Gender
	Male
	6/9
	1/5

	 
	 
	9/14
	5/14



This results in the following calculations:
Likelihood of OSA = Yes is:
= (6/9) * (4/9) * (6/9) * (9/14)
= 0.1270

Likelihood of OSA = No is:
			= (1/5) * (1/5) * (1/5) * (5/14)
			= 0.0029

b)
What method can be used to overcome the numerical errors derived from the small probabilities that Naïve Bayes Method typically produces:
We can introduce a finitely small value for probabilities that are 0, this avoids errors in the calculation. If the data sample is small, it could mean that it has not picked up a case that would meet the relevant criteria as yet, but it does not mean it would not happen, just that it is less likely.
There is also a need to be sure that the probabilities are not being under or over fitted.



Question 2:
a)
Uninformed Search – This algorithm has no further information on its destination node other than the information provide within the problem. An example of this is a Depth First Search (DFS)

Informed Search – This algorithm has information on the destination node, which helps in preforming a more efficient search. An example of this is a graph search.

b)
Dijkastra’s Algorithm is an algorithm that is a single pathway algorithm, it finds the minimum-weighted path between a pair of vertices in a weighted graph. It has a starting source, and it finds the shortest path from its source to all the nodes available – taking the path of least value at every opportunity.
It has a set of vertices, known as V, and sets of edges, E, where for example (q, r) would denote an edge between vertices q and r and the weighted distance between them would be (q,r).
q

r


· The algorithm is a shortest path algorithm;
· Works on both directed and undirected graphs;
· The graph does have to be connected for it to work;
· Considered a greedy approach to finding local optimal solutions. As solutions are stored it can also be considered as a dynamic approach to global optimal solutions;
c) 
A* considers the distance from the end as well as from the start.

d)
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Using Dijkstra’s Algorithm find the shortest path around the nodes
[image: Graphical user interface, application

Description automatically generated]
The ∞ is used to represent a pathway not available from the node that is being explored.
The cells highlighted in yellow represent the chosen path with the lower value as the algorithm explores open paths.
There is a point when either path D or E could be explored as they have the same value.


Question 4:
a)
Supervised Learning:
Supervised learning is where the machine is told which data to explore as it is labelled.
The process involves:
· Getting the training data;
· Vector creation for input and output;
· Apply/run the Algorithm;
· Modelling the outcomes.

Unsupervised Learning: Machine Learning that does not overseeing when running a model, the model is allowed to explore the information unhindered. Usually used on unlabelled data.
The process involves:
· Getting data;
· Apply/run the Algorithm;
· Modelling the outcomes.

b)
Naïve Bayes ML Algorithm is a supervised algorithm as the datasets are labelled 
K-means Algorithm is an unsupervised algorithm as it uses unlabelled data to determine its findings 
c)
Synaptic weights wk1, wk2 and wk3 are weighted connections used to offset the inputs depending on what is required form them. They are
· Each connection is weighted;
· Inhibitory connections have negative weights;
· Excitatory connections have positive weights.

d)

x1 = 0.8
x2 = -0.22
x3 = 0.12
Where : ∅(𝒚) = 𝟏/( 𝟏+𝒆−𝒚)

ReLu is a non-linear activation function that is used in multi-layer neural networks.

Time running short
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