
Support Vector Machines (SVM)

1. Introduction to SVM

SVM is a supervised machine learning algorithm used for classification and regression

analysis.

It finds the optimal hyperplane that best separates data points into different classes.

2. Working Principle

SVM works by mapping data points into a high-dimensional feature space and finding

the hyperplane that best divides the classes.

The hyperplane is the one that maximizes the margin between the classes, making it

the most robust decision boundary.

3. Kernel Trick

SVM uses the kernel trick to efficiently transform data points into a higher-dimensional

space without actually computing the transformation.

Common kernels include linear, polynomial, radial basis function (RBF), and sigmoid.

4. Support Vectors

Support vectors are the data points closest to the decision boundary.

These points are crucial in defining the hyperplane and are used to make predictions.

5. Advantages of SVM

Effective in high-dimensional spaces.

Versatile with different kernel functions for complex data.

Robust against overfitting, especially in high-dimensional spaces.

6. Disadvantages of SVM

Computationally intensive, especially with large datasets.

Difficult to interpret the final model compared to decision trees.

7. Applications of SVM
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Text categorization.

Image classification.

Bioinformatics.

Handwriting recognition.

Face detection.

8. Tips for Using SVM

Normalize input data for better performance.

Tune hyperparameters like the choice of kernel and regularization parameter for

optimal results.

Use cross-validation for model evaluation and parameter tuning.

9. Conclusion

Support Vector Machines are powerful algorithms for classification and regression

tasks, particularly useful in high-dimensional datasets and complex decision

boundaries.

Understanding the working principles and tuning parameters are essential for

maximizing the performance of SVM models.
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