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Introduction to Regularization

Regularization: Preventing Overfitting in Deep Learning Models

DEFINITION

Regularization is a technique used to reduce overfitting in machine learning models by adding a penalty for complexity. It

helps improve model generalization to unseen data.

KEY CONCEPTS

Overfitting L1 Regularization

Overfitting occurs when a model learns noise in the training L1 regularization adds a penalty equal to the absolute value of the
data, performing poorly on new data. coefficients, promoting sparsity in the model.

L2 Regularization Dropout

L2 regularization adds a penalty equal to the square of the Dropout randomly sets a fraction of the neurons to zero during
coefficients, discouraging large weights and promoting training, preventing co-adaptation and reducing overfitting.
smoothness.

Early Stopping
Early stopping involves halting training when performance on a

validation set starts to degrade, preventing overfitting.

EXAMPLES MEMORY TIPS COMMON MISTAKES
- Using L2 regularization in a neural * Think 'less is more' for L1 X Neglecting to tune regularization
network to control weight sizes. regularization, as it encourages simpler parameters, leading to suboptimal model
- Implementing dropout layers in a models. performance.
convolutional neural network to improve * Remember 'dropout' as 'dropping out' X Confusing L1 and L2 regularization
generalization. neurons to keep the model flexible. effects on model weights.
- Applying early stopping during training * Associate early stopping with a race, X Ignoring validation performance when
to avoid overfitting on the validation set. where you stop when performance deciding to stop training.

declines.

QUICK RECAP

Regularization techniques like L1, L2, dropout, and early stopping help prevent overfitting. They improve the model's ability to

generalize to new data, ensuring better performance in real-world applications.
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