Student Number 1907620 (Questions 1 ,3 and 4 answered, on separate pages)

Question 1 

a) This person is likely to have OSA, as probabilities of yes multiplied by criteria is greater of that of No. Calculations Below.

[image: Text, letter

Description automatically generated]

b) To overcome the numerical errors which have been created by very small probability values within the Naïve Bayes method, is to use the ‘log-space’ or ‘log-probabilities’ method. The normal Naïve Bayes method will always calculate a probability between 0 and 1, log-probabilities is between infinity and 0 instead. The logarithm numbers may turn out to be negative but it will be greater than those of 0 to 1, so a greater absolute value to calculate on.














































Question 3

a) A screenshot of the pseudocode has been provided below. 
Basically the algorithm takes both parent gentoypes, randomises each so they are not in a particular order, evaluates the fitness based on pre-defined fitness calculation, and while the termination criteria is not met yet loop through genotype strings until the chromosome that has been labelled for mutation or is in the cut points is hit and then either swaps the single chromosome with the opposite value in the case of mutation or swaps the cut off points in the parents in the case of a mutation, until a termination criteria is met.
The key variables will be the mutation chromosome selected – this will be the chromosomes to swap to opposite value, the cut points will be labelled to cross these over the parents chromosomes. Also the fitness calculation will be predefined and termination criteria will need to be known up front. And obviously the chromosome values themselves need to be predefined.
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b) The common terminating conditions used by genetic algorithms are normally: When there has been no improvement after a number of iterations, the absolute number of generations is met, the objective function value has met a pre-defined value or by manual inspection

When manually inspecting things, sound judgement always must be used and there is always a chance the persons assumptions are incorrect to start with, a lot of knowledge and skill would be needed and there is always a chance of human error in calculations which would provide false outcomes.

With the absolute number of generations or when a pre-defined value is met, appropriate values have to be selected to begin with, but how to state that figure some knowledge is required to estimate reasonable values.

What seems to be the most effective termination method is when there has been no improvement of a number of iterations, as a natural convergence has been met.


c) By switching over the parent cut points the following children are produced:

Child 1 18897131
Child 2 35456762

See Below
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d) Order of fitness would be child2 (6), child 1 (5)
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Question 4

a) The difference between supervised and unsupervised learning is that with supervised the model is trained with a dataset that holds predictor variables and answers, known as labels, so it learns from the answers and the predictors within the training dataset so when a new dataset with similar predictors is presented it refers to the training dataset to look for similarities and give answers on the new dataset. Unsupervised on the other hand is not trained and data provided is not labelled, so there is no answer to train from. Instead, it looks for similarities in the dataset in real time and groups datapoints together based on likeliness. 

Processes for Supervised:
· Gather historic or training data
· Get predictors/features from dataset
· Label training data (log answer within dataset)
· Choose and develop Machine Learning algorithm
· Train Model with labelled dataset
· Feed Model with new dataset containing equivalent predictor/features of training dataset
· Model provides output for labelled new dataset, based on similarities in training dataset

Process for Unsupervised:
· Gather dataset
· Get predictors/features from dataset
· Choose and develop Machine Learning algorithm
· Feed Model with dataset
· Model provides output, labelling dataset, based on similarities in the dataset

b) The Naïve Bayes algorithm is a supervised algorithm, as it is trained using labelled data, so data has been categorised into the classes that are available for classification. The Naïve Bayes learns the probabilities that underlay the classifications to estimate a probability by using frequency counts on a given dataset. Whereas k-means is an unsupervised algorithm used for clustering datapoints into groups based on similarity. The k-means algorithm will cluster groups of datapoints, which are unlabelled, based on the mean of the cluster centroid, but also calculate the centroid itself based on the mean of the datapoints assigned to it, and do this until a convergence is reached, meaning the datapoints assigned to the centroid are unchanged or the centroid location itself is unchanged.

c) The purpose of the synaptic weights is really to allow training to take place. The weight refers to connection strengths between the two nodes or the influence that weight has on the summing junctions.

d) ReLu answer = 1.2864, logistic activation = 0.9731
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The ReLu method is preferred because it is faster, its more computational efficient because it uses the max functions and tend to show better convergence.
They also have a reduced likelihood of the gradient to varnish.
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