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Please see workings out captured below. 

Answer- 

Probability of the individual with medium BMI, Lower age range and male suffering an obstructive sleep apnoea is 0.198
OSA = Yes = 0.198

Probability of the individual with medium BMI, Lower age range and male not suffering an obstructive sleep apnoea is 0.008
OSA = Yes = 0.008

The individual is not likely to suffer an obstructive sleep apnoea as it has been calculated as lower than the probability that they would. This is given the assumption the individual has medium BMI, Lower age range and male. 
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Using the Naïve Bayes equation and probability, it generates very small numbers. This is because multiplying small numbers with other small numbers can lead to very small numbers to work with. To overcome this and avoid numerical errors, a log probability space can be used. 

This is a logarithm of the probability- it will count the number of occurrences of each factor in repeat multiplication. For example- 100 = 10 × 10 = 102

This method can be used as it will represent an approximate real number and provide stability when working with very low probabilities. 
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An informed search algorithm has information on the goal state to achieve, which leads to more efficient searches. It works by estimating how close a state is to the goal. An informed search uses its knowledge of the searching process and can find a solution quicker than uninformed searches. This leads to this type of search being lower in costs and time. However an informed search may not always complete. An example of an informed search is A*. 
A* is informed as it calculated an estimate which guides the search. 

An uninformed search has no additional information on the goal node. It doesn’t use searching processes and will always complete as it can explore and search the dataset. An example of uninformed search is a depth first search and Dijkastra’s. 
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Dijkastra’s algorithm is categorised as an uninformed search as it is widely used for graph searching. The algorithm is optimal which means the shortest path can be identified. For this to occur the algorithm doesn’t require any knowledge on the target nodes beforehand. 

It will look at the labelled nodes and do a distance count from the starting node to the current node. It will identify the route and updates an open and closed list. 
The closed list holds nodes that have been examined and the shortest path identified. The open list will contain nodes that are adjacent to the closed list node. Dijkastra’s will search adjacent nodes and store them on the open list to consider until the shortest route is identified. 

Dijkastra’s will identify the shortest path between two vertices in a graph however can be caught up in an infinitely long path depending on the data. Time complexity and Space complexity will need to be considered. 

Time complexity is: ( V + E l o g V ) 
[bookmark: _GoBack]
Space complexity: O(|V|2).
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The A* algorithm is an informed search. It is formulated from weighted graphs and starts from the starting node and aims to find a path to the given output which produces the smallest distance, time, cost etc. 

A* is Dijkastra’s algorithm that modifies the evaluation function. This means it tries to look for a better path using heuristic functions. 

f(n) = x(n) + y(n)  

x details the cost path from the starting node to node (n) which is the same as Dijkastra’s algorithm and y is the estimated costs. This can be used to determine whether f provides as estimate of the cheapest path from node (n). The Euclidian distance can be used to calculate this- √ ((x1-y1)² + (x2-y2)². 

A* can perform this algorithm more efficiently than Dijkastra’s as it uses shortcuts (heuristic) and greedily can choose which vertex to visit next whereas Dijkastra’s will explore all adjacent nodes. 
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Shortest Path- 
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Machine learning is a form of Artificial Intelligence that gives computers the ability to learn without being explicitly programmed. 
There are two types of machine learning, Supervised and Unsupervised. 

Supervised learning trains the data to predict the dataset by labelling vectors. It is less complex than unsupervised learning as it reads the data and attempts to replicate the input data. Classification is referred to as supervised learning. Classification is able to predict the modelling problem given the labelled vectors. A popular example of this is classifying emails to identify if they are spam or not. 
Regression is also a supervised learning technique as it is used to predict continuous values and outputs a real number. Regression generates a model and predicts an output from the new input. An example of this is linear regression. 

[image: ]


Unsupervised learning is when vectors are not labelled. This is when the algorithm will try and identify any patterns and find relationships with the data input. Some examples of unsupervised learning is identifying classes within the data and clustering the data to appropriate areas. For example k-Means looks at the sample data and creates new data by allocating it to a certain amount of clusters which are identified as ‘k’. An example is provided below where k=2. Data is being clustered into two areas. 

[image: ]
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The Naïve Bayes algorithm and k-means algorithm are examples of unsupervised machine learning. 

As unsupervised machine learning does not have labelled vectors and works to identify patterns within the data input, Naïve Bayes and k-means are good examples. 

Naïve Bayes is a classification techquie. It is based on the Bayes theorem where it makes assumptions that particular features in a class are unrelated to another area.  It works on the probability of areas being related or unrelated. 

The Naïve Bayes equation is- 
[image: ]

The algorithm will classify the data and output the most probable class. For example will someone win a game given X,Y,Z – Yes/ No. 

k-means clustering is unsupervised as it clusters the data into the most suitable cluster using the Euclidean distance equation. 

√ ((x1-y1)² + (x2-y2)²

This equation works out the distance between centroids and measures their similarities to output appropriate data. However as it is an unsupervised learning algorithm consideration needs to be taken on the fixed number ok K as this will depend on the data size and sample. For example an Elbow method can be used to determine the optimum value of k in k-means. This will identify the optimum number of clusters the unsupervised learning should consider when using k-means. 

For example- 
[image: ]
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The purpose of the synaptic weights is to allow training to take place and allows the weights to change so outputs are what they should be. Output example- 1 or 0. It can transform the input data within the hidden layer to allow machine learning. 
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Workings out details in images below- 

Calculate the output of the activation function for the data given in question and figure 4A on exam- 

∅ (0.4944)= 0.621….

A rectified linear unit does not suffer from gradients problems and saturate for positive vales which is quick to complete. It doesn’t active all neurons at the same time. 
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