Data Preprocessing-Data Binning

Data Binning

Data binning, also known as data discretization or data quantization, is a preprocessing technique
used to transform continuous or numerical variables into categorical or discrete variables by
dividing them into distinct intervals or bins. The goal of binning is to reduce the dimensionality of
data and make it more interpretable for analysis.

Why Binning?
1. Reducing noise: By aggregating similar values, binning can help reduce the impact of outliers
and errors.

2. Improving model performance: Some machine learning algorithms perform better with

discrete features than continuous ones.
3. Facilitating feature selection: Discrete variables are easier to handle during feature selection.
4. Enhancing data visualization: Binning enables more intuitive visualization of high-
dimensional data.

Types of Binning

1. Equal-width binning: Divide the range of values into equal-sized intervals (e.g., 10 bins).

2. Equal-frequency binning: Divide the range of values into intervals with approximately equal
numbers of observations.

3. Optimal binning: Use algorithms like Optimal Bin Width Estimation to determine the ideal bin
width.

Example: Binning Age

Suppose we have a dataset containing information about customers, including their age in years.

We want to create a new feature that categorizes ages into distinct groups for analysis.

Customer ID Age
1 25
2 42
3 28

4 50



We decide to use equal-width binning with 5 bins:

e Bin 1: 0-29 (young adults)
e Bin 2: 30-39 (adults)

e Bin 3: 40-49 (middle-aged)
e Bin 4: 50-59 (seniors)

e Bin 5: 60+ (elderly)

After binning, the dataset looks like this:

Customer ID Age (binned)

1 Bin 1 (young adults)

2 Bin 3 (middle-aged)

3 Bin 1 (young adults)

4 Bin 4 (seniors)
Code Example

Here's a Python example using the library to bin age values:

import pandas as pd

# Sample dataset

data = {
'"Customer ID': [1, 2, 3, 4],
'Age': [25, 42, 28, 50]

df = pd.DataFrame(data)
# Binning using equal-width binning with 5 bins

bins = [0, 30, 40, 50, 60]

labels = ['young adults', 'adults', 'middle-aged', 'seniors']

df['"Age (binned)'] = pd.cut(df['Age'], bins=bins, labels=1labels)

print(df)

Output:



Customer ID
1

2
3
4

Age Age (binned)
25 young adults
42 middle-aged

28 young adults

50 seniors
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