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Question 1 : [20 Marks]
Focus Area : Patient Support:
1.1 Functional area: Patient support [any suitable answer that support the concepts of weak and strong AI in Patient support]
Weak AI / Narrow AI: designed and trained to for specific task within a given domain. In this case, the specific tasks can be, appointment scheduling, medication reminders, symptom tracking etc. [2 Marks]
Strong AI (Artificial General intelligence): AI system with human like general intelligence, capable of learning, reasoning and adaptive across wide range of tasks. Provide a comprehensive patient support by tracking symptoms, personalised recommendations based on patient data and information. [2 Marks] 
1.2 Explanation of any one functions that can leverage Weak AI characteristics.
A suitable Example:   [3 Marks]
Appointment scheduling by using the predefined rules and algorithms; access the scheduling system, slot availability check and coordinate with patient’s calendar.
Medication Reminders:  Send medication reminders via notification of messages.

1.3  Explanation of any one potential avenue evolve towards for strong AI capabilities.
A suitable Example: [3 Marks]
Symptom Tracking:  track and analyse patient symptoms over time; modifies the tracking strategies in response to feedback and historical data;
Accessing Health Information: provide personalised recommendation based on patient data; employ natural language processing to understand the queries by patients and provide responses. 
1.4  [6  Marks]
	Performance Measure
	Environment
	Actuators
	Sensors

	Accuracy of appointment scheduling; Accuracy of medication reminders
	Patients personal devices; healthcare providers system 
	Notifications; Messages
	Patients response; Medical records



1.5 Ethics considerations any suitable ethics consideration as below  [4 Marks]
Weak AI:  Ensuring patients privacy and confidentiality of medical information by adhering to strict data security protocols to protect patient data.  
Strong AI : ensuring the data transparency; Informed consent; etc.  

Focus Area: Clinical Assistance
1.1 Functional area: Patient support [any suitable answer that support the concepts of weak and strong AI in Patient support ]
Weak AI / Narrow AI: designed and trained to for specific task within a given domain. In this case, the specific tasks can be, accessing patient records; provide relevant patient information to health care providers etc.  [2 Marks]
Strong AI (Artificial General intelligence): AI system with human like general intelligence, capable of learning, reasoning and adaptive across wide range of tasks.  Advanced medical guidance, proactively intervene to prevent complications or provide timey assistance.  [2 Marks] 
1.2 Explanation of any one  functions that can leverage Weak AI characteristics.
A suitable Example:    [3  Marks]
 Accessing Patient Records: use electronic heal record systems to retrieve patient records Presents pertinent patient data to healthcare providers in accordance with predetermined guidelines.
Clinical Decision Support: to offer basic decision support by providing healthcare providers with relevant patient data and treatment options based on predefined guidelines and protocols.
1.3 Explanation of any one potential avenue evolve towards for strong AI capabilities.
A suitable Example: [3 Marks]
Patient Monitoring: to monitor patient data in real time and see any trends or abnormalities that could need attention. It modifies its monitoring strategies in response to patient feedback and changing situations.
 1.4 Any suitable answer  [6  Marks]
	Performance Measure
	Environment
	Actuators
	Sensors

	Relevance accuracy of information provided to health care providers;
Effectiveness of patient monitoring; accuracy of alerts generated;
	Electronic health records, clinical databases, real time patient data; monitoring devices 
	Recommendation, alerts or notifications  to health care providers; 
	Patient date, medical records, health metrics



1.5 Ethics considerations  any suitable ethics consideration as below  [4  Marks]
Weak AI:  Ensuring accuracy and reliability in clinical decision support. Transparent recommendations and treatment suggestions   
Strong AI : patient safety and privacy in monitoring and alerting process.  
Question 2: [20 Marks]
2.1 Any suitable answers that support the following points [ 4 x 2.5 = 10 Marks]
i. Large branching factor and complex game state.
Due to the numerous possible moves, the Game has a large branching factor and with complex state. Since A* relies on heuristic functions to guides its search and a function that accurately estimate the distance to the goal state will be challenging. 
ii. The level of strategy required to both create and obstruct potentially winning lines. 
Given that A* primarily concentrates on determining the shortest path to a goal state rather than assessing complex strategic interactions, it may find it difficult to effectively account for these strategic factors within its heuristic framework.

iii. The incomplete information and the unpredictable of movements by the opponents
A* requires complete information to make informed decision, since there are uncertainty in opponents move, it will be difficult to develop an effective heuristic function.  

iv. The dynamic nature of the game
Since it is based on a fixed heuristic function and does not adjust to runtime changes in the game state, A* is not well suited for situations that vary dynamically.

2.2  Any suitable answers that support the following points [ 4 x 2.5 = 10 Marks]
i. Large branching factor and complex game state.
By iteratively examining the game state through tree expansion, simulation, and backpropagation, MCTS excels at handling this complexity. By dynamically updating its search tree and assessing the efficacy of various actions based on simulated outcomes, it adjusts to the complexities of the game.
ii. The level of strategy required to both create and obstruct potentially winning lines. 

Strategic concerns in "Connect Four" include forming and blocking possible winning lines. By iteratively sampling actions and assessing their results through random simulations, MCTS investigates the strategic depth of the game and helps the AI to create and improve its strategy dependent on the status of the game at the time.
iii. The incomplete information and the unpredictable of movements by the opponents
MCTS handles uncertainty effectively by using probabilistic simulations to explore various possible sequences of moves. This adaptability allows the AI to make informed decisions even with incomplete information about the opponent's strategy, as it can evaluate the likelihood of success for different actions based on simulated outcomes.

iv. The dynamic nature of the game
Using random simulations as a basis, MCTS iteratively constructs and improves a search tree that can adjust to runtime changes in the game state. MCTS dynamically updates its search tree in response to player movements, allowing the AI to adapt its decision-making and take advantage of new chances or effectively counteract challenges.
	
Question 3: [20 Marks]

3.1   [8 Marks]
			             [Correct equation 2 Marks] 

Given that  ;     [Substitution of correct values  3 Marks]
  = 
  = 1.610						[Correct answer 3 Marks]			

3.2  [4x3 = 12 Marks]
	No
	Learning problem
	Suitable learning mechanism
(2 Marks)
	Justification
(2 Marks)

	3.2.1
	Detecting unauthorized transactions in credit card data to stop financial losses, shield customers from identity theft, and keep the financial system trustworthy.

	Supervised
	Labelled data, it is a classification task, performance evaluation; model interpretability 

	3.2.2
	Organizing a large collection of documents into relevant groups or categories according to their subjects, content, and themes in order to content recommendation, and information retrieval easier.

	Unsupervised 
	Unlabelled data, best to segment into relevant categories; discovering patterns and similarities; content recommendation

	3.2.3
	Recommending products to users based on their preferences, purchase and browsing history, and demographic information to enhance user experience and increase sales in e-commerce, retail, and media industries.
	Unsupervised 
	Unlabelled data, no need for explicit features,   segmentation based on behaviour and preferences; discovering patterns and similarities; content recommendation

	3.2.4
	Optimizing inventory levels and supply chain operations to minimize costs while meeting customer demand.
	Reinforcement learning 
	Dynamic environment, exploration and exploitation trade off, rewards – feedback; complex decision space; adaptive learning 



Section B
Question 4 : [40 Marks] 
4.1 A proper explanation about the seven stages   [10 Marks]
1. Data Preparation : Datra visualization ; data preprocessing including handling missing values; encoding categorical values; normalizing numerical features)
2. Define the network architecture : hidden layer count; neuron in each layer; activation functions
3. Initialize and compile the model : create the instance of the model; add the hidden layers,  neurons and activation as per the definition; specification of loss function; optimizer etc.; 
4. Train the model : fit the model to the training data; monitor the training process to ensure the convergence and not overfitting
5. Model evaluation : make prediction based on the test data; performance evaluation using appropriate evaluation metrics
6. Fine-tune the model for the best performance : parameter tuning
7. Predict and deploy

4.2.1 500 observations and 8 columns  			[1 Mark]	
4.2.2. None  							[1 Mark]	
4.2.3  When the amount of missing data is relatively small compared to the overall dataset and removing those instances won't significantly impact the analysis or modelling task.
[2 Marks]
4.3 This task can be considered as binary classification problem as the objective function is to predict whether the student will be admitted based on the features such as GRE, TOEFL scores, university ratings, letter of recommendation, statement of purpose strength, research experience etc. 						[4 Marks]
4.4 Sigmoid function 						[ 2 Marks]
Sigmoid function is well suited for binary classification tasks because it can effectively model the probability distribution over two classes.
Any suitable answer that address output range, non-linearity, gradient calculation, and probability interpretation. For example		[ 4 Marks]
The choice of the activation function such as sigmoid can impact the output of the model by limiting the limiting the output range between 0 and 1 ;
The nonlinearity allows the model to capture complex pattern and relationships and enables the model to learn and represent more complex decision boundaries between classes; 
Effective training using gradient based optimization. 	
The probabilistic interpretation by the sigmoid function can provide a valuable insight to the model prediction confidence. 
4.5
Overfitting: The situation in which the model is performed well on the training data, but fails to generalise the unforeseen data ( validation or test data).   [ 1 Mark]
Consequence: any suitable explanation based on reduced generalisation performance and increased Variance 						   [ 3 Marks]
Example:  Cause poor performance in real world data - inaccurate predictions practices that lead to incorrect admission decision on new applicant.
Increased variance – model is sensitive to small fluctuations in the training data; Provide inconsistent prediction for different applicants causing difficulties in relying on the model recommendation when making admission decisions. 

4.6.1 Correct calculation     [ 4 Marks]

	
	Predicted

	Actual 
	
	Accepted
	Rejected 

	
	Accepted
	150
	15

	
	Rejected
	30
	5


 
4.6.2   Correct calculation     [ 4 Marks]
 



 =0.869    
Interpretation of results Correct interpretation      [ 4 Marks]
Precision of 83.3% of the students predicted to be admitted by the model were admitted. With a recall value of 90.9% the model managed to correctly predict 90.9 % of all qualified applicants. F1 score of 0.869 suggests that the model achieves a strong overall performance in predicting student admissions, with a good balance between accurately identifying qualified applicants (precision) and capturing the majority of actual admitted students (recall).
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