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How to Easily Change the Size of a Pandas Histogram

When performing data analysis and visualization in Python, the Pandas library provides robust

tools for handling data structures like the DataFrame. A frequent requirement during exploratory
data analysis (EDA) is generating a histogram to visualize the distribution of a humerical column.
While Pandas offers convenient plotting methods that utilize Matplotlib as a backend, the default
visualization size might not always suit your publication requirements or screen display. This
discrepancy often leads users to seek methods to customize the output dimensions.

The standard figure size employed by visualization libraries is often optimized for general-purpose
displays but lacks the flexibility needed for high-quality reports or specific comparative views. For
instance, a small, densely packed histogram might obscure subtle trends in the data, while a very
large one might waste screen real estate. Adjusting the size is crucial for ensuring the plot is both
informative and aesthetically pleasing. Fortunately, Pandas makes this customization
straightforward by leveraging the underlying mechanisms of the Matplotlib plotting environment.

This comprehensive guide details exactly how to manage and manipulate the dimensions of your
visualizations. The primary mechanism for achieving this control is the fi gsi ze parameter. This
parameter accepts a specific format--a tuple of (wi dt h, hei ght) --which explicitly dictates the
boundaries of the resulting figure in standardized units, typically inches. Understanding how and
where to implement fi gsi ze is the key to producing publication-ready graphical summaries of
your statistical data.

The Role of Figures and Axes in Data Visualization

To effectively modify the size of a histogram, it is vital to understand the foundational components
of the visualization environment provided by Matplotlib, which powers Pandas plotting
functionalities. Every plot created is contained within a Figure object. Think of the Figure as the
overall canvas or window where all plotting elements reside. Within this Figure, one or more Axes
objects are created. The Axes object is where the data is actually plotted--it contains the x and y
axes, the plot elements (like histogram bars), and titles.

When you call the Pandas . hi st () method on a Series, it generally handles the creation of the
Figure and Axes automatically, applying default dimensions. These defaults are typically set by
Matplotlib (often 6.4 inches wide by 4.8 inches high). However, when we need explicit control, we
must bypass the automatic sizing and manually instantiate the Figure and Axes objects, passing
them to the Pandas plotting function.

By taking manual control, we can specify the exact dimensions of the canvas using the
plt.figure() function before calling the histogram generation method. This approach allows for a
precise definition of the plotting space. The fi gsi ze argument is an essential attribute of the
plt.figure() call, accepting the (wi dth, hei ght) tuple that scales the entire visualization

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://en.wikipedia.org/wiki/Python_(programming_language)
https://pandas.pydata.org/docs/
https://en.wikipedia.org/wiki/Histogram
https://matplotlib.org/
https://pandas.pydata.org/docs/index.html
https://scales.arabpsychology.com/?p=98528
https://scales.arabpsychology.com
https://scales.arabpsychology.com

How to Easily Change the Size of a Pandas Histogram

output. This separation of concerns--defining the container size (Figure) before plotting the content
(Axes)--provides maximum flexibility to the data analyst.

Implementing the figsize Parameter for Custom Histograms

The fi gsi ze parameter is defined as an argument within the plt.fi gure() function call. It
expects two numerical values enclosed in a tuple, representing the desired width and height of the
figure, measured in inches. For example, specifying fi gsi ze=(10, 5) will create a figure 10
inches wide and 5 inches high. This standardization ensures that plots maintain consistent
proportions regardless of the screen resolution or rendering environment.

To successfully integrate custom sizing with the Pandas . hi st () function, a workflow involving
three specific steps is required: first, importing the necessary libraries (Pandas and Matplotlib);
second, explicitly creating the figure and axis objects using plt.figure() while passing the
fi gsi ze parameter; and third, instructing the Pandas plotting method to draw the histogram onto
the newly created axis using the ax argument. This critical linkage ensures that the histogram
inherits the dimensions specified by the preceding figure creation step.

The following demonstration illustrates the fundamental code structure necessary to apply the
fi gsi ze parameter when generating a histogram from a Pandas Series or DataFrame column.
Note how the created ax object is passed directly into the Pandas . hi st () method, linking the
visualization to the custom-sized figure container.

Applying Figure Size Control via Matplotlib
You can use the figsize argument to change the figure size of a histogram created in pandas:
import matplotlib.pyplot as plt

#specify figure size (width, height)
fig = plt.figure(figsize=(8,3))
ax = fig.gca()

#create histogram using specified figure size
df.hist(ax=ax)

This code block sets up an 8-inch wide by 3-inch high figure. The fi g. gca() method retrieves the
current Axes object associated with the newly created figure. This specific Axes object (ax) is then
used by the Pandas . hi st () function, guaranteeing that the resulting histogram conforms
precisely to the custom dimensions we established. This technique is standard practice when
integrating Pandas plotting with fine-grained Matplotlib controls.
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Data Preparation: Initializing the Pandas DataFrame

To demonstrate the practical application of fi gsi ze, we first need a robust dataset to work with.
We will create a sample DataFrame using Pandas, simulating scores or measurements for various
entities. This dataset will contain two columns: 'player' (categorical identifier) and 'points’ (the
numerical variable we wish to visualize using a histogram).

This setup allows us to move from abstract code concepts to tangible results. The 'points' column,
which contains the distribution of interest, will be the focus of our visualization efforts. Before
visualization, it is good practice to inspect the first few rows of the DataFrame to ensure the data
structure is correct and ready for plotting. The initialization script below handles the creation and
initial inspection of our sample data structure.

The following example shows how to initialize the Pandas DataFrame containing data points
related to player scores. We are particularly interested in the distribution of the poi nt s column, as
this will be the variable used to construct our histograms throughout the remainder of this tutorial.

import pandas as pd

#create DataFrame
df = pd.DataFrame({'player": ,
'points”: })

t#view first five rows of DataFrame
print(df.head())

player points
0A10
1B12
2C14
3D 15
4 E 15

Visualizing with Default Figure Dimensions

Before introducing custom sizing, it is essential to establish a baseline using the default
dimensions provided by the plotting backend. When we call the . hi st () method on the poi nts
column without explicitly defining a figure size, the Matplotlib default settings are automatically
applied. As noted previously, these defaults usually result in a figure width of 6.4 units and a height
of 4.8 units. Understanding this baseline is crucial, as it highlights why customization becomes
necessary when dealing with specific visualization requirements, such as fitting multiple plots side-
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by-side or emphasizing certain aspects of the distribution.

The default output provides a standard view, but depending on the variance and range of the data,
the bars might appear too thin, too wide, or the overall plot might be disproportionate relative to the
surrounding document or presentation slide. This basic example uses minimal parameters,
demonstrating the simplest call possible while ensuring clear bar separation (using
edgecol or =' bl ack' ) and disabling the grid for a cleaner look.

Observe the resulting image below. This visual representation serves as the control group against
which our subsequent customized plots will be compared. Notice the standard rectangular
dimensions determined by the default 6.4 x 4.8 inch setting. This is often the starting point for
users seeking to optimize their visual output for specific contexts.

If we create a histogram for the points variable, Pandas will automatically use 6.4 as the width of
the figure and 4.8 as the height:

import matplotlib.pyplot as plt

#create histogram for points variable
df.hist(grid=False, edgecolor="black’)

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://pandas.pydata.org/docs/
https://scales.arabpsychology.com/?p=98528
https://scales.arabpsychology.com
https://scales.arabpsychology.com

How to Easily Change the Size of a Pandas Histogram

Customizing for a Wide, Landscape Layout (8 x 3)

Often, data distributions benefit from a wider aspect ratio, especially when the x-axis represents a
large range or numerous bins, or when the goal is to present the visualization in a landscape
format alongside text. A wider format compresses the vertical space, making the distribution profile
flatter and potentially easier to scan horizontally. This customization is easily achieved by setting a
width significantly larger than the height in the fi gsi ze tuple.

In this example, we will change the dimensions to 8 inches wide and 3 inches high (fi gsi ze=(8,
3) ). This drastic change from the default aspect ratio (6.4:4.8, or 1.33:1) to a wider ratio (8:3, or
2.67:1) demonstrates the power of the fi gsi ze parameter in reshaping the visual output. By
explicitly creating the figure and axes objects first, we ensure the histogram is rendered within
these precise custom boundaries.

Notice how the exact same data visualization code, when directed to the custom Axes object,
produces a dramatically different visual result. The elongated, wide format is ideal for fitting into
narrow columns in reports or when optimizing for display on modern widescreen monitors. The
following code block implements this landscape layout, followed by the resulting output image for
comparison.

However, we can use the figsize argument to change the width and height of the figure:
import matplotlib.pyplot as plt

#specify figure size (width, height)
fig = plt.figure(figsize=(8,3))
ax = fig.gca()

#create histogram using specified figure size
df.hist(grid=False, edgecolor="black’, ax=ax)
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This particular histogram has a width of 8 inches and a height of 3 inches, resulting in a
significantly flatter visual profile compared to the default output.

Customizing for a Tall, Portrait Layout (4 x 7)

Conversely, there are situations where a taller, portrait orientation is more beneficial. A tall figure
emphasizes the frequency density and vertical variations within the data distribution. This layout is
particularly useful when the data is heavily concentrated in certain bins, or when the visualization
needs to be inserted into a document layout optimized for vertical space, such as a traditional
academic paper or a narrow mobile view.

To achieve this portrait layout, we must specify a height that is substantially greater than the width.
In this demonstration, we use fi gsi ze=(4, 7), setting the width to 4 inches and the height to 7
inches. This provides an aspect ratio (4:7, or approximately 0.57:1) that is starkly different from
both the default and the wide examples, highlighting the peaks and troughs of the distribution along
the frequency axis.

The manual creation of the Figure and Axes remains the consistent methodology. By controlling
the fi gsi ze argument during the pl t. fi gure() call, we ensure the histogram's drawing space is
defined before the plotting function executes. This method guarantees full control over the resulting
aesthetic and structural properties of the visualization, regardless of the underlying data
complexity.

We can also use the figsize argument to create a figure that has a greater height than width:
import matplotlib.pyplot as plt
#specify figure size (width, height)

fig = plt.figure(figsize=(4,7))
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ax = fig.gca()

#create histogram using specified figure size
df.hist(grid=False, edgecolor="black’, ax=ax)

This particular histogram has a width of 4 inches and a height of 7 inches. The visual emphasis is
placed heavily on the vertical frequency axis, making it easier to compare the heights of the

individual bins.

Best Practices for Choosing Figure Dimensions

Selecting the optimal figure size is not arbitrary; it depends heavily on the context, the data density,
and the final destination of the plot. A poorly sized figure can either lead to wasted space or,
worse, illegible labels and overlapping elements. When deciding on the (wi dt h, hei ght) tuple,
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consider the following key factors to maximize visual effectiveness and clarity.

Firstly, the number of bins is a critical determinant of required width. If your histogram uses many
narrow bins, a wider figure ensures that the individual bars are distinct and readable along the x-
axis, preventing clutter. Secondly, consider the text elements, such as axis labels, titles, and
legends. If the figure size is too small relative to the font size, text elements may overlap or spill
outside the figure boundaries, severely compromising the presentation quality. Matplotlib
automatically scales fonts relative to the figure size, but extreme aspect ratios can still cause
issues.

Finally, always aim for consistency, especially when producing a series of visualizations for a
single report or presentation. Using consistent dimensions and aspect ratios across all related plots
improves professionalism and aids the reader in comparative analysis. While f i gsi ze is measured
in inches, remember that when displayed digitally, these dimensions are translated into pixels
based on the rendering environment (like a Jupyter notebook or specific screen resolution).
Therefore, a brief visual inspection after rendering is always necessary to confirm the desired
outcome.
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