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Applications of Unsupervised Learning
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Example applications of clustering 
in healthcare and finance
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Healthcare example
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Patient clustering

● Patients may have many different symptoms
● Can use these symptoms to classify them into different risk groups
● This can also be used to automatically detect outliers



CONFIDENTIAL: Oxmedica Ltd. 10347756

Patient clustering

● Patients may have many different symptoms
● Can use these symptoms to classify them into different risk groups
● This can also be used to automatically detect outliers



CONFIDENTIAL: Oxmedica Ltd. 10347756

Patient clustering

● Use the clusters to help you work out what disease people have
● Useful approach for sub-diseases e.g. helping identify cancer groups
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Patient clustering: Can detect outliers

Cancer

Kidney

Mental health

Heart attack



CONFIDENTIAL: Oxmedica Ltd. 10347756

Patient clustering: Can detect outliers

Cancer

Kidney

Mental health

Heart attack

⚠🚨
⚠

Can help you detect outliers!
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Any others?
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Finance example
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Building a diversified portfolio

● Ideal to build a portfolio of stocks which are have different 

characteristics to prevent correlated losses.

● Cluster stocks by various metrics e.g. variance, price, risk, 

industry…etc

● Each group of stocks should be highly correlated within the cluster but 

have low between-cluster correlation

● Select stocks from different clusters to get a diversified portfolio → 

lower risk
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Building a diversified portfolio

● What kind of risks might this protect the portfolio from?

● What are the limitations of this approach?
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Any others?
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Clustering in Intensive Care Units



CONFIDENTIAL: Oxmedica Ltd. 10347756

Recent work from my 
lab at Oxford

https://arxiv.org/pdf/2403.02945

https://arxiv.org/pdf/2403.02945
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Individual Task [10 mins]: Comprehension

● Read the abstract of the paper and think about the following 
questions.

1. What do you think the purpose of an abstract is?

2. What type of unsupervised machine learning does the paper do?

3. What is the specific method used?

4. How many features does it use?

5. What is the aim of the unsupervised machine learning method in 
this context? I.e. what is the point of the paper?
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ICU Risks

Ageing population1

2

3

Advances in medicine

Under-investment

Inefficiency

Poorer quality of care

Excessive pressure on 
clinicians
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Cluster 1

48.18%

Relatively healthy

Near perfect survival

Cluster 2

33.68%

Weaker patients

Survive with long-term 
health problems

Cluster 3

18.14%

Severe patients

76.19% morality

Group Identification: Results



2 Assigning Patients at ICU Admission

Cluster 1

Cluster 2

Cluster 3Emergency 
Department

Laboratory 
Tests
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Recap questions

1. What are the types of machine learning?

2. What defines unsupervised learning?

3. How can unsupervised learning be used in healthcare?

4. How can unsupervised learning be used in finance?

5. What are the risks of these approaches?
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5 Min Break
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Supervised Learning

2.07.2024



CONFIDENTIAL: Oxmedica Ltd. 10347756

1

2

3

Recap on definitions

Notation

Regression vs classification problems

4 [EXTRA] Evaluating model performance

5 [EXTRA] A brief introduction to gradient descent
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Definitions
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Definitions Recap

Artificial Intelligence Machine Learning Deep Learning

Unsupervised Learning Supervised Learning Examples/Individuals

Variables/Features Clustering Dimensionality Reduction
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Notation
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Supervised Learning Notation

● Covered on the whiteboard

● All notation also uploaded with the ‘Notation’ file on the website

● Predicted values
● Parameters
● Models as functions
● Loss functions
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Regression vs Classification Problems
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See the whiteboard
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Evaluating model performance



CONFIDENTIAL: Oxmedica Ltd. 10347756

See the whiteboard

Loss functions



CONFIDENTIAL: Oxmedica Ltd. 10347756

Discussion

What might be a suitable loss function for a regression 
problem?
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[EXTRA]

Gradient Descent

How ‘learning’ actually works…
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See the whiteboard
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An analogy…
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See the whiteboard

Source

https://www.google.com/url?sa=i&url=https%3A%2F%2Fmriquestions.com%2Fback-propagation.html&psig=AOvVaw1PDWF5IjfW1ckk8KzsJzl5&ust=1719933447939000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCIC0-MaRhocDFQAAAAAdAAAAABAE
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See the whiteboard

Source

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.researchgate.net%2Ffigure%2FNon-convex-optimization-We-utilize-stochastic-gradient-descent-to-find-a-local-optimum_fig1_325142728&psig=AOvVaw1PDWF5IjfW1ckk8KzsJzl5&ust=1719933447939000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCIC0-MaRhocDFQAAAAAdAAAAABAJ
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Discussion: Strengths and weaknesses
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Source

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.javatpoint.com%2Fgradient-descent-in-machine-learning&psig=AOvVaw1PDWF5IjfW1ckk8KzsJzl5&ust=1719933447939000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCIC0-MaRhocDFQAAAAAdAAAAABAR

