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Data preprocessing is a crucial step in the machine learning pipeline that involves cleaning and
transforming raw data into a format suitable for training a model.

1. Data Cleaning:

e Handling missing values: Impute missing values using techniques like mean, median, or
mode imputation.

e Outlier detection: Identify and handle outliers that can skew the model's performance.

e Duplicates: Remove duplicate entries to avoid bias in the model.

2. Data Transformation:

e Feature scaling: Normalize or standardize numerical features to bring them to a similar
scale.

e Encoding categorical variables: Convert categorical variables into numerical representations
using techniques like one-hot encoding or label encoding.

e Feature engineering: Create new features by combining or transforming existing features to
improve model performance.

3. Dimensionality Reduction:

e Feature selection: Identify and select the most relevant features to reduce dimensionality
and improve model interpretability.

¢ Principal Component Analysis (PCA): Transform high-dimensional data into a lower-
dimensional space while preserving important information.

4. Data Splitting:

e Split data into training and testing sets to evaluate the model's performance on unseen data.
e Cross-validation: Divide the data into multiple subsets for training and testing to assess
model robustness.

5. Handling Imbalanced Data:

e Oversampling: Duplicate instances of the minority class to balance class distribution.
e Undersampling: Reduce instances of the majority class to balance class distribution.
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e Synthetic data generation: Create synthetic samples of the minority class using techniques
like SMOTE.

6. Data Normalization:

e Scaling features to a standard range, like [0, 1] or [-1, 1], to ensure all features contribute
equally to the model.

7. Data Preprocessing Libraries:

e Popular libraries like scikit-learn, pandas, and NumPy provide functions for data
preprocessing tasks, making it easier to clean and prepare data for machine learning
models.

Data preprocessing plays a vital role in ensuring the quality and reliability of machine learning
models by enhancing the data's suitability for training and improving model performance.
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