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Learning the Optimal Prediction Function 
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Learning the Optimal Prediction Function 
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Dataset vs. Sample
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Learning the Optimal Prediction Function

TEACHER-LEARNER PARADIGM
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SUPERVISED LEARNING: CONCEPT AND APPLICATIONS
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UNSUPERVISED LEARNING: EXPLORING DATA STRUCTURE

https://databasetown.com/unsuperv
ised-learning-types-applications/
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UNSUPERVISED LEARNING: EXPLORING DATA STRUCTURE

https://www.simplilearn.com/
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UNSUPERVISED LEARNING: EXPLORING DATA STRUCTURE

Transaction 1

Transaction 2

Transaction 3

Transaction 4

Transaction 5
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UNSUPERVISED LEARNING: EXPLORING DATA STRUCTURE
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Supervised vs. Unsupervised Learning
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Supervised Learning
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Unsupervised Learning
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Training Loss

not possible to compute its real risk (Expected Loss) R(g)
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OVERFITTING
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Understanding Overfitting
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Overfitting Consequences
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Overfitting in Model Training
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Overfitting in Model Training

MSE = 0.1864
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Overfitting in Model Training

MSE = 0.010
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Overfitting in Model Training
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What is the MSE Train Loss?

Train Loss = 0
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What is the MSE Train/TEST Loss?

Unseen 
(Test) 
Data

Train Loss = 0

Test Loss > 0
Test 
Error

OVERFITTING
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Training Goal

The ultimate goal is not merely to minimize 

training loss but to build models that 

generalize well to unseen data.
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Overfitting | Optimal | Underfit
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Generalization Risk and Overfitting

https://people.smp.uq.edu.au/DirkKroese/DSML/DSML.pdf

FOR A FIXED TRAINING SET
In this scenario, generalization risk represents the average 
expected loss of a prediction model (straight line) on new, 
unseen data points (black dots), taking into account the 
underlying distribution of data (red dots).
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Expected Generalization Risk with Random Training Set T

https://people.smp.uq.edu.au/DirkKroese/DSML/DSML.pdf

FOR A FIXED TRAINING SET
In this scenario, the Expected Generalization Risk is the 
average loss of a trained model (gGT) over all possible 
training sets (T), calculated using the loss function and the 
probability distributions of data and training instances.
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Application: Cross Validation

https://scikit-learn.org/stable/modules/cross_validation.html
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Example: Impact of Training Set Variability on 
Generalization Risk

https://scikit-learn.org/stable/modules/cross_validation.html

The graph demonstrates the variability in generalization risk 
(measured by MSE) across different training sets, 
highlighting how model performance can fluctuate due to 
randomness in training data selection, with the average 
generalization risk providing a more reliable performance 
metric.
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Example: Impact of Training Set Variability on 
Generalization Risk

https://scikit-learn.org/stable/modules/cross_validation.html

The graph demonstrates the variability in generalization risk 
(measured by MSE) across different training sets, 
highlighting how model performance can fluctuate due to 
randomness in training data selection, with the average 
generalization risk providing a more reliable performance 
metric.

Avg: 3.984
Std: 0.145
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Example: Impact of Training Set Variability on 
Generalization Risk


