
Data Preprocessing-Data Balancing

Data Balancing

Data balancing, also known as oversampling the minority class or undersampling the majority
class, is a technique used in data preprocessing to address class imbalance problems. Class
imbalance occurs when one class (typically the minority class) has significantly fewer instances
than another class (the majority class).

Why is Data Balancing necessary?

Class imbalance can lead to biased models that favor the majority class, resulting in poor
performance on the minority class. By balancing the classes, we can ensure that our model is robust
and accurate for both classes.

Types of Data Balancing:

1. Oversampling: Creating additional instances of the minority class through techniques such as
random oversampling or SMOTE (Synthetic Minority Over-sampler).

2. Undersampling: Reducing the number of instances in the majority class by removing some
instances.

3. Ensemble Methods: Combining multiple models trained on differently balanced datasets.

Example:

Suppose we have a dataset with two classes:

Class 0 ( Minority) 1 (Majority)

Count 100 900

We want to balance the classes using oversampling. We can use SMOTE to create synthetic
instances of class 0.

SMOTE Example:

Let's consider a sample from class 0:

Features -1, 3, 5, 7, 9

SMOTE creates a new instance by interpolating between this sample and another similar sample
from the same class. Let's say we choose another sample with features [-2, 4, 6, 8, 10].



New Instance:

SMOTE creates a synthetic instance with features:

[-1.5, 3.5, 5.5, 7.5, 9.5]

This new instance is added to the dataset.

By repeating this process for all samples in class 0, we can create more instances of the minority
class, effectively balancing the classes.

Code Example (Python):

from imblearn.over_sampling import SMOTE

# Import dataset

X = pd.DataFrame(...).values

y = pd.Series(...)

# Define SMOTE instance

smote = SMOTE(random_state=42)

# Fit and transform data

X_balanced, y_balanced = smote.fit_resample(X, y)

Note that the specific implementation may vary depending on the library or framework used.

By applying data balancing techniques like oversampling, undersampling, or ensemble methods,
we can ensure that our model is robust and accurate for both classes.
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