Elizabeth Lowrie Proctor – 1903551
Artificial Intelligence and Machine Learning Exam – ACCA6011
11/01/2022


Question 1

1a)
OSA = YES
BMI Group = Medium | OSA = Yes  = 4/9
Age Group = Lower | OSA = Yes  = 6/9
Gender = Male | OSA = Yes  = 6/9
OSA = Yes  = 9/14

(4/9)*(6/9)*(6/9)*(9/14) = 0.127

OSA = No
BMI Group = Medium | OSA = No  = 1/5
Age Group = Lower | OSA = No  = 1/5
Gender = Male | OSA = No  = 1/5
OSA = No  = 5/14

(1/5)*(1/5)*(1/5)*(5/14) = 0.003

0.127 < 0.003
Given the OSA Yes result is greater than the OSA No result the probability of OSA Yes is more likely.

1b)
In order to overcome working with small probability numbers the use of the logarithm of the probability values. These log-probabilities work as they provide a wider range of numbers to work with.


Question 2

2a)
Uninformed Search = No additional information about the distance from the current state to the goal. Example algorithm includes Dijkstra’s algorithm
Informed Search = Has additional information about the estimate distance from the current state to the goal. Example algorithm includes A*.

2b)
Dijkstra’s algorithm always takes the best path that presents itself. Dijkstra’s algorithm uses the weights of the edges for finding the path that has the lowest total weight (distance).
For a priority queue time complexity is:- O(|E| + |V|log|V|) where |V| is no. of vertices and |E| is the number of edges.
For array or list implementation this is:- O(|V|2).
Dijkstra’s space complexity – depends on graph density but worst case is O(|V|2).
The benefits of using Dijkstra’s algorithm include its low complexity making it almost linear, it is effective in finding the shortest path between a single node to all other nodes. This algorithm however only works with positive values and as it does a blind search of the nodes it can generate a lot of time waste.
Dijkstra uses the minimum priority queue data structure in order to know which node has the shortest distance.
2c)
Dijkstra’s algorithm can be adapted to become the A* shortest path algorithm by adding the heuristic value (The estimated cost of moving from the current node to the final).

2d)
A(0,A) Initial node:
	
	Closed list
	Open list

	1
	A (0,A)
	B(24,A)
	G (9,A)
	

	2
	G (9,A)
	E (19.5, G)
	B (24,A)
	H (36,G)

	3
	E (19.5,G)
	B (23.4 ,E)
	F (27.9, E)
	

	4
	B (23.4,E)
	C (35.7, B)
	F (27.9,E)
	

	5
	F (27.9,E)
	C (34.2, F)
	H (37.5, F)
	

	6
	C (34.2,F)
	H (37.5, F)
	D (40.5,C)
	

	7
	H (37.5, F)
	D (40.5,C)
	
	

	8
	D (40.5,C)
	
	
	




Question 4
4a)
· Supervised learning  - learning by example where the data provided is labelled
Process for implementing predictive model for supervised:
Data -> Extract feature vectors ->Label vectors -> ML Algorithm -> Predictive model ->Labelled test data
· Unsupervised learning – No labels are included in the data
Process for implementing predictive model for unsupervised:
Data -> Extract feature vectors -> ML Algorithm -> Predictive model ->Labelled test data

4b) 
Naïve Bayes ML algorithm – Is an example of supervised learning due to the data being labelled.
K-means algorithm – Is an example of an unsupervised learning due to no labels/information known about the datasets. The algorithm itself’s aim is to discover the patterns/clusters.

4c)
The purpose of the synaptic weights within the perceptron neuron is that learning can be achieved through modifying these connection weights.

4d)
Output calculation:
0.8 x 0.1 + (-0.22) x (-0.4) + 0.12 x 0.22 + 0.3 = 0.4944
Max (0,0.4944) = 0.4944 

Repeated calculation using the logistic activation function:
0.6211
The use of ReLu is sometimes preferred as it doesn’t suffer from vanishing gradient, it doesn’t saturate for positive values and it is quicker to compute.
