
PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com

Learning to Visualize Normal
Distributions with Seaborn in

Python

Authored by

Mohammed looti

November 1, 2025

RECOMMENDED CITATION

Mohammed looti (2025). Learning to Visualize Normal Distributions with Seaborn in Python.

PSYCHOLOGICAL STATISTICS. Retrieved from

https://statistics.arabpsychology.com/?p=7927

https://statistics.arabpsychology.com/?p=7927
https://statistics.arabpsychology.com/?p=7927
https://statistics.arabpsychology.com/?p=7927
https://statistics.arabpsychology.com/?p=7927
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com


Learning to Visualize Normal Distributions with Seaborn in Python 2

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com

Mastering Seaborn: Visualizing the Normal Distribution in Python

The Normal Distribution, frequently recognized as the Gaussian distribution or the classic bell

curve, stands as a cornerstone concept in statistical analysis and data science. Its characteristic

symmetry and predictable spread make it indispensable for modeling a vast array of natural and

measured phenomena. Before conducting advanced statistical tests, it is crucial to visually confirm

how closely your empirical data aligns with this theoretical distribution. For data visualization in the

Python ecosystem, the high-level Seaborn library provides powerful, intuitive tools built on top of

Matplotlib, enabling the creation of statistically informative and publication-ready graphics with

minimal effort.

This detailed guide explores the most effective methods for visualizing data that follows a

Gaussian pattern using Seaborn's versatile sns.displot() function. This function is specifically

designed to represent the distribution of a single variable, offering flexibility in display style--

whether through discrete frequency bins (histograms) or smooth probability estimates (Kernel

Density Estimation, or KDE). We will demonstrate three distinct approaches, providing the

necessary code and discussing the statistical context for each visualization method.

To ensure the examples are perfectly reproducible and statistically rigorous, we utilize the NumPy

library to generate synthetic data. Specifically, we create a dataset of 1,000 standard normal

variates, ensuring the data adheres perfectly to the theoretical Normal Distribution (mean of 0,

standard deviation of 1). The ability to generate such data is essential for validating visualization

techniques and establishing reliable code blueprints for real-world application.

Three Practical Approaches to Distribution Plotting

The sns.displot() function is the central utility for plotting distributions in Seaborn, serving as a

figure-level function that manages the overall layout and styling of the graphic. The choice among

the following three methods dictates how the underlying data density is represented to the viewer.

Each method serves a slightly different analytical purpose, from verifying raw frequency counts to

estimating the smoothed underlying probability function.

The techniques range from simple frequency counting to advanced density estimation. Using an

ordered approach helps clarify the subtle but important differences in the visualization output,

allowing you to select the plot type best suited for your specific reporting needs or audience.

You can use the following methods to plot a Normal Distribution with the Seaborn data

visualization library in Python:

Method 1: Plot Normal Distribution Histogram
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Method 2: Plot Normal Distribution Curve (KDE)

Method 3: Plot Normal Distribution Histogram with Curve

The syntax below illustrates the simplicity of implementing these methods:

Method 1: Plot Normal Distribution Histogram

sns.displot(x)

Method 2: Plot Normal Distribution Curve (KDE)

sns.displot(x, kind='kde')

Method 3: Plot Normal Distribution Histogram with Curve

sns.displot(x, kde=True)

The following examples demonstrate how to use each method in practice, starting with the

foundational frequency plot.

Example 1: Plotting Frequency Using a Histogram

The histogram is the default and most intuitive way to visualize the distribution of continuous data.

It works by segmenting the entire data range into contiguous intervals (bins) and drawing bars

whose height corresponds to the number of observations (frequency) falling within each bin. When

visualizing a Normal Distribution, the histogram should approximate the familiar bell shape,

showing the data points clustering centrally around the mean and tapering off symmetrically

towards the extremes.

In Seaborn, generating a histogram is achieved by simply passing the data array (x) to the

displot() function without any additional parameters, as the histogram is the default plot type.

This method is exceptionally useful for a quick visual inspection of data skewness, kurtosis, and

modality. It provides a direct, un-smoothed representation of the observed data frequencies, which

can be critical for spotting anomalies or outliers that might be smoothed over in a density curve.

In the code below, we rely on the NumPy function np.random.normal(size=1000) to generate

our input data. We utilize np.random.seed(0) to ensure that the randomly generated numbers are

consistent across different executions. This commitment to reproducibility is a key best practice in

all data analysis projects, ensuring that visualizations and results are verifiable by others.
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The following code shows how to plot a Normal Distribution histogram in Seaborn:

import numpy as np

import seaborn as sns

#make this example reproducible

np.random.seed(0)

#create data

x = np.random.normal(size=1000)

#create normal distribution histogram

sns.displot(x)

Example 2: Plotting Smooth Density using KDE Curves

While histograms are excellent for frequency, they can sometimes appear jagged, and the visual

outcome is sensitive to the choice of bin width. To overcome this, statisticians often employ Kernel

Density Estimation (KDE). A KDE plot estimates the underlying probability density function of the

data, generating a smooth, continuous curve that summarizes the distribution's shape without the

artifact of discrete bins. This technique is often favored for presentations where a polished,

continuous representation of the theoretical distribution is desired.
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To instruct Seaborn to produce only a KDE plot, we set the kind parameter within displot() to

'kde'. This explicitly tells the function to bypass the histogram calculation and focus solely on

smoothing the data points into a density curve. The area under this resulting curve integrates to

one, representing the total probability, and the height of the curve at any point indicates the

likelihood of observing a value near that point.

The KDE approach provides a clearer picture of the data's overall density, particularly when

dealing with smaller datasets or distributions that might exhibit slight multi-modality. The smooth

nature of the curve makes it an ideal visual proxy for the theoretical Normal Distribution itself,

facilitating easy comparison between the sample and the theoretical ideal.

The following code shows how to plot a Normal Distribution curve using Kernel Density Estimation

in Seaborn:

import numpy as np

import seaborn as sns

#make this example reproducible

np.random.seed(0)

#create data

x = np.random.normal(size=1000)

#create normal distribution curve

sns.displot(x, kind='kde')
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Example 3: Combined Visualization with Histogram and KDE

For comprehensive data assessment, the most informative plot often involves combining the

strengths of both previous methods: the empirical frequency counts of the histogram and the

smoothed probability estimate of the KDE curve. This dual visualization allows analysts to see the

raw data distribution structure while simultaneously visualizing the continuous shape the data is

attempting to approximate. This is particularly valuable for assessing the goodness-of-fit of the

sample data against a theoretical model.

Achieving this combined plot in Seaborn is straightforward. Since displot() defaults to plotting a

histogram, we only need to explicitly enable the density curve by setting the kde parameter to

True. The resulting plot overlays the smoothed line onto the bars, allowing for immediate visual

comparison between observed frequencies and estimated probability density.

When interpreting this combined plot, analysts look for consistency: the peaks of the histogram

bars should generally align with the peak of the KDE curve. Any significant discrepancy, such as

histogram bars extending far above or below the curve, might suggest issues with the sampling or

indicate that the distribution is non-normal. This plot is often considered the gold standard for

exploratory distribution analysis due to its balance of detail and clarity.

The following code illustrates how to generate a combined plot showing both the histogram and the

superimposed KDE curve:
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import numpy as np

import seaborn as sns

#make this example reproducible

np.random.seed(0)

#create data

x = np.random.normal(size=1000)

#create normal distribution curve

sns.displot(x, kde=True)

Advanced Considerations in Distribution Visualization

While the examples above focus on the standard methods, advanced users should be aware of

additional parameters that control the appearance and accuracy of these plots. For histograms, the

number of bins can drastically alter the visual representation; Seaborn uses heuristic methods (like

the Freedman-Diaconis rule) to choose an optimal bin size by default, but this can be overridden

using the bins parameter. Similarly, for KDE plots, the bw_adjust parameter controls the

bandwidth, which determines the level of smoothing applied to the curve. A smaller bandwidth

results in a more jagged, less smooth curve, while a larger bandwidth may over-smooth the data,

obscuring fine details.
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Understanding the underlying statistical implications of these choices is crucial. When visualizing

distributions, the goal is not just aesthetic appeal but accurate representation. Over-smoothing a

KDE curve can mask multi-modality, potentially leading to misinterpretation of the data structure.

Conversely, using too many bins in a histogram can make the plot overly noisy, especially with

smaller sample sizes. Analysts must strike a balance that clearly communicates the central

tendency and spread without distorting the underlying data characteristics.

Furthermore, Seaborn offers numerous styling options to enhance plot readability, such as

customizing colors, adding titles, and labeling axes, all of which are managed through the

Matplotlib interface that Seaborn utilizes internally. These customizations are vital when preparing

visualizations for formal reports or academic publications where visual clarity and adherence to

style guidelines are paramount.

Additional Resources for Data Visualization and Seaborn Operations

The following tutorials explain how to perform other common operations in Seaborn and related

data analysis libraries in Python:

Detailed exploration of the histplot function for granular control over histogram styling.

Tutorials on creating residual plots and regression line visualizations using lmplot.

Guides on applying custom themes and color palettes to ensure visual consistency across multiple

plots.

Best practices for integrating NumPy data generation with statistical visualization.
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