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1. Introduction

o Dimensionality reduction is a technique used to reduce the number of input variables

in a dataset.
2. Importance

o Helps in data visualization.
o Reduces computational complexity.
o Prevents overfitting.

3. Common Techniques a. Principal Component Analysis (PCA)

o Linear technique to transform data.
o ldentifies the directions of maximum variance.

b. t-Distributed Stochastic Neighbor Embedding (t-SNE)

o Non-linear technique for visualization.
o Preserves local structure of data points.

c. Linear Discriminant Analysis (LDA)

o Supervised technique for classification.
o Maximizes class separability.

d. Autoencoders

o Neural network-based technique.
o Learns a compressed representation of data.

4. Steps in Dimensionality Reduction

o Standardize the data.
o Choose the appropriate technique based on data characteristics.
o Evaluate the performance using metrics like explained variance ratio or reconstruction

error.
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. Considerations

o Balance between preserving information and reducing dimensionality.
o Impact on model performance after dimensionality reduction.

. Applications

o Image and speech recognition.
o Genomics and bioinformatics.
o Finance for risk analysis and fraud detection.

. Challenges

o Loss of interpretability in reduced dimensions.
o Determining the optimal number of dimensions to retain.

. Conclusion

o Dimensionality reduction techniques play a crucial role in handling high-dimensional
data effectively, improving model performance, and aiding in data visualization and
interpretation.
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