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Under- and Overfitting in Regression

[C. Bishop, Pattern recognition and Machine learning, 2006]
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[Figure: Tim Hulsen]

Overfitting in 

classification



We would like to learn to predict a value y from observed input x

Handcrafted from domain 
knowledge (e.g. type of 

model, number of layers, 
number of units: 

architecture)

Learned from training data

We can overfit on what exactly?





Validation (hold-out) set

We remove parts of the data from training, and use it for 

evaluation, to check whether we overfit.

Validation dataTraining data





Optimization loops

Design model architecture

Load next batch

Forward pass

Backward pass – calculate gradients

Weight updateSGD

Validation performance is NOT representative of the performance of 

the model in the wild! We overfit on the validation data!

Calculate validation performance

Change model 

Graduate student / Engineer / Meta-learning algorithm



Validation (hold-out) set

We remove parts of the data from training, and use it for 

evaluation, to check whether we overfit.

Test dataTraining data Validation data



Visualization of the training 

process











Logistic Regression underfits
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