How to Easily Create Multi-Column
Boxplots with Seaborn

Authored by
stats writer

December 1, 2025

RECOMMENDED CITATION

stats writer (2025). How to Easily Create Multi-Column Boxplots with Seaborn.
PSYCHOLOGICAL SCALES. Retrieved from https://scales.arabpsychology.com/?p=103301

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://scales.arabpsychology.com/?p=103301
https://scales.arabpsychology.com/?p=103301
https://scales.arabpsychology.com/?p=103301
https://scales.arabpsychology.com
https://scales.arabpsychology.com

How to Easily Create Multi-Column Boxplots with Seaborn

Seaborn is an essential Python library built upon the foundation of Matplotlib, designed specifically
for creating informative and aesthetically pleasing statistical graphics. When dealing with complex
datasets often stored as a Pandas DataFrame, analysts frequently require tools to compare the
underlying distribution of multiple variables simultaneously. The boxplot is the quintessential
visualization for this task, offering a succinct summary of numerical data distribution across groups.

This guide details the expert method for generating a comparative boxplot visualization of several
columns within your DataFrame using the powerful seabor n. boxpl ot () function, a technique
crucial for statistical exploration and data validation.

Before diving into the practical example, it is vital to understand the basic requirement for using
seabor n. boxpl ot () effectively when visualizing multiple columns. Seaborn, like many modern
statistical plotting libraries, prefers data to be in "long" or "tidy" format rather than the traditional
"wide" format often used in spreadsheets. In the long format, all measured values are stacked into
a single column, while a separate column identifies the category or variable they belong to.

Introduction to Seaborn and Boxplots

The core purpose of a boxplot (or box-and-whisker plot) is to graphically depict groups of numerical
data through their quartiles. These visualizations are invaluable for detecting outliers, determining
skewness, and understanding the spread and central tendency of data. When comparing several
columns--which often represent different categories, treatments, or groups--creating simultaneous
boxplots allows for rapid, visual assessment of differences in their distributions. Seaborn simplifies
this process significantly compared to raw Matplotlib, provided the data structure is correctly
prepared.

The standard syntax for creating a boxplot in Seaborn requires specifying the categorical variable
for the x-axis, the numerical variable for the y-axis, and the source DataFrame. Since we aim to
plot multiple columns (e.g., Column A, Column B, Column C) against each other, these column
names must first become values within a single categorical column. This necessary step involves a

process known as data transformation.

The following snippet represents the target syntax structure once the data has been correctly
reshaped. Note the use of generic placeholder names for the variables:

sns.boxplot(x='variable', y='value', data=df)
Here, ' vari abl e’ would hold the names of the original columns (e.g., 'A", 'B', 'C"), and ' val ue'

would contain the numerical data points associated with those columns. The dat a=df argument
points to the reshaped Pandas DataFrame.
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Prerequisites and Initial Data Setup

To demonstrate the multi-column boxplot generation, we will begin by establishing a foundational
dataset. This dataset simulates scores collected from three distinct groups, labeled 'A’, 'B', and 'C'".
In its initial form, this data is structured in the wide format, where each column represents a
different variable or group. This is a common starting point for data analysis but requires
adjustment before visualization with Seaborn's statistical functions.

We rely on the Pandas library for efficient data manipulation. If you haven't already, ensure both
Pandas and Seaborn (often aliased as sns) are imported into your environment. The code below
initializes our wide-format DataFrame, representing the points scored by players across three
hypothetical basketball teams.

import pandas as pd

#create DataFrame

df = pd.DataFrame({'A": ,
'B":,

c1))

#view DataFrame
df

ABC
0581
1782
2792
39134
412155
512177

As observed in the output, the teams (A, B, C) are separated into individual columns. If we were to
attempt plotting this structure directly, Seaborn would not inherently recognize that we intend to
compare the scores (values) within these columns as separate groups on the x-axis. This
necessitates the critical step of data transformation to prepare the data for visualization.

The Crucial Step: Reshaping Data Using Pandas nel t ()

To create a boxplot comparing the data distribution across columns A, B, and C, we must convert

the wide-format DataFrame (df) into the long format. This process, often referred to as
"unpivoting" or "melting," consolidates the column headers into a single categorical column and
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stacks their corresponding values into a single numerical column. In Pandas, the most
straightforward tool for this operation is the pd. nel t () function.

The pd. nel t () function takes the original DataFrame and transforms it, creating two new primary
columns: one containing the original column names (often called the 'variable' or 'Team' column),
and one containing the actual data points (often called the 'value' or 'Points' column). This new
structure adheres perfectly to the requirements of Seaborn's statistical plotting functions.

Executing the melt operation on our basketball scores DataFrame looks like this:

#melt data frame into long format
df_melted = pd.melt(df)

#view first 10 rows of melted data frame
df_melted.head(10)

variable value
0OAS5
1A7
2A7
3A9
4A12
5A12
6B8
7B8
8B9
9B 13

Observe the resulting df _nel t ed structure. The original column headers ('A', 'B', 'C") are now
entries in the vari abl e column, and all the corresponding scores are stacked vertically in the
val ue column. This structure is now ready for visualization, allowing Seaborn to treat 'A’, 'B', and
'C' as distinct categorical groups for plotting.

Visualizing Distributions: Implementing seabor n. boxpl ot ()

With the data successfully transformed into the long format (df _nel t ed), we can now implement
the seaborn. boxpl ot () function. This step requires minimal coding but unlocks significant
analytical insight by visually comparing the performance of the three teams (A, B, and C).

When calling sns. boxpl ot (), we map the reshaped columns to the axes: the vari abl e column
(Team names) is assigned to the x parameter, defining the groups; and the val ue column (Scores)
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is assigned to the y parameter, defining the distribution we wish to analyze. We also ensure that
Matplotlib is imported, as it provides the underlying plotting environment necessary to render and
display the visualization.

The necessary code execution is as follows:

import matplotlib.pyplot as plt
import seaborn as sns

#create seaborn boxplots by group
sns.boxplot(x="variable', y='value', data=df _melted)

Executing this code generates the side-by-side boxplots, providing an immediate visual
comparison of score distributions across the three teams.

16 1

14 1

10 1

value

T

A B C
variable

Interpreting the Initial Multi-Column Boxplot

The resulting visualization is highly informative. The x-axis clearly displays the three teams (A, B,
C), while the y-axis shows the range and distribution of points scored. Upon examining the plot
generated from df _nel t ed, several observations can be made about the statistical properties of
each group.

Specifically, the central line within each box represents the median score (the 50th percentile).
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The edges of the box represent the first quartile (Q1, 25th percentile) and the third quartile (Q3,
75th percentile). The entire box encapsulates the Interquartile Range (IQR), which is a key
measure of data spread. The whiskers extend to include the remainder of the data distribution,

typically within 1.5 times the IQR of the box edges, with any points beyond the whiskers flagged as
potential outliers (though none appear in this synthetic example).

From this initial plot, we can quickly determine that Team B generally achieved the highest scores,
possessing a higher median and a higher overall range than Team A or Team C. Team C,
conversely, shows the lowest scores and the tightest distribution (smallest box and whisker range),
indicating less variability in performance compared to the other teams. This rapid comparative
analysis underscores the power of the multi-column boxplot visualization technique.

Enhancing Visualization: Customizing Titles and Labels

While the initial plot accurately reflects the data, standard statistical plots often benefit from
descriptive titles and clear axis labels to improve readability and communication. Since
seabor n. boxpl ot () is built on Matplotlib, we can use functions from mat pl ot | i b. pypl ot
(aliased as pl t) to customize these aesthetic elements effectively.

To set the main title of the figure, we can chain the . set () method directly onto the Seaborn plot
object. To modify the axis labels, we utilize plt. xl abel () and plt.yl abel (), overriding the
default column names (‘variable' and 'value') with more contextually appropriate terms like "Team’
and 'Points'.

Implementing these enhancements results in the following comprehensive code block:

import matplotlib.pyplot as plt
import seaborn as sns

#create seaborn boxplots by group and set title
sns.boxplot(x='variable', y="value', data=df_melted).set(title="Points by Team')

#modify axis labels
plt.xlabel('Team’)
plt.ylabel('Points")

This code yields a final, presentation-ready boxplot that clearly communicates the visualization's
intent and context.
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Points by Team

16 1

14

10 1

Points

Team

Advanced Considerations in Boxplot Generation

While melting the Pandas DataFrame is the recommended approach for generalized multi-column

plotting in Seaborn, it is worth noting alternatives and advanced capabilities. For instance, if you
wished to compare only two columns, you could potentially use other visualization types or
manually restructure the data without a full melt operation. However, for three or more variables,
the tidy format achieved via pd. nel t () is essential for maintaining code clarity and compatibility
with the library's statistical functions.

Furthermore, Seaborn offers extensive options for styling these plots. Users can adjust the palette
(color scheme), add markers for individual data points (using sns. stri ppl ot or sns. swar npl ot
layered over the boxplots), or even incorporate features like hue to introduce a third categorical
variable into the comparison, further segmenting the data distributions displayed. Understanding
the relationship between Seaborn and Matplotlib is key, as the underlying Matplotlib object
(returned by the Seaborn function) allows for granular control over almost every visual element.

Conclusion

Creating a boxplot of multiple columns in Seaborn is a standardized process that hinges on
transforming the data from a wide format to a long format using pd. mel t (). This data
transformation step is indispensable for enabling powerful statistical comparisons. By following the
sequence of data preparation, visualization implementation, and plot customization, analysts can
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generate clear, comparative statistical visualizations that efficiently summarize the central
tendency, spread, and potential outliers across multiple variables simultaneously, thereby

enhancing the descriptive statistics phase of any data science workflow.
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