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The process of data visualization is paramount in modern statistical analysis, providing immediate

insights into the distribution and characteristics of datasets. Among the most effective tools for

summarizing continuous data is the boxplot, sometimes known as a box-and-whisker plot. This

graphical representation is specifically designed to display the spread and central tendency of a

variable based on its five number summary, offering a robust, non-parametric view of data

distribution that is highly resistant to outliers. Understanding how to generate and customize these

plots is essential for any practitioner utilizing R for statistical computing.

The five number summary, which forms the core foundation of the boxplot, encapsulates the most

critical distributional aspects of a dataset. By presenting these key statistics visually, we can

quickly assess skewness, identify potential outliers, and compare distributions across different

groups. This summary includes:

The Minimum value (excluding outliers)

The First Quartile (Q1), marking the 25th percentile

The Median (Q2), marking the 50th percentile or the center of the data

The Third Quartile (Q3), marking the 75th percentile

The Maximum value (excluding outliers)

By knowing these five critical values, analysts can gain a powerful and immediate understanding of

the distribution of values within a particular variable, making the boxplot an indispensable tool in

exploratory data analysis.

Understanding the Boxplot and the ggplot2 Framework

To effectively create sophisticated and customizable visualizations in R, data scientists

overwhelmingly rely on the ggplot2 package. Developed by Hadley Wickham, ggplot2 implements

the Grammar of Graphics, a powerful conceptual framework that allows users to build plots layer

by layer. This approach ensures that visualizations are both flexible and highly descriptive. When

generating a boxplot, we specifically utilize the geom_boxplot() function, which handles the

complex statistical transformation necessary to calculate the quartiles and draw the corresponding

visual elements, including the box, whiskers, and outlier points.

The core philosophy of ggplot2 requires mapping data variables to visual aesthetics (Aesthetics,

or aes()). For a standard boxplot, we typically map the continuous variable of interest to the y-

axis, or sometimes the x-axis if we are creating a horizontal boxplot. When creating a single

boxplot for an entire dataset, the x-axis often remains empty or is treated as a placeholder, which

is a critical detail we must address when customizing the width, as the plot needs a defined range

within which to exist.
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While geom_boxplot() provides excellent defaults, real-world data presentation often demands

precise aesthetic control. A default boxplot may appear too wide or too narrow depending on the

size of the plot canvas or the context of surrounding visualizations. Adjusting the physical width of

the box itself--not the width of the plotting area--is a common requirement to improve visual clarity,

especially when juxtaposing multiple plots or preparing figures for publication.

Controlling Boxplot Aesthetics with geom_boxplot()

The geom_boxplot() function offers several parameters for aesthetic customization, but the most

direct way to control the horizontal size of the box is through the width argument. This argument

dictates the relative width of the box along the axis perpendicular to the data axis (i.e., the x-axis if

the data is mapped to y). The value assigned to width is a numeric scalar, where a value of 1

represents the default width, typically occupying the entire available space allocated to that specific

group or aesthetic category.

Specifying a value less than 1, such as width=0.5, will make the box half as wide as the default

setting, thereby slimming the visual element and creating white space on either side. Conversely,

specifying a value greater than 1 is usually not advisable unless you are working with extremely

narrow categorical separations, as it risks overlapping adjacent plot elements if you were plotting

multiple groups. However, when plotting a single, ungrouped boxplot, the implementation of width

requires an extra step to ensure the modification is rendered correctly in ggplot2.

The standard workflow involves calling the library(ggplot2) command, passing the data frame

and the aesthetic mappings (aes) to the ggplot() function, and then adding the geom_boxplot()

layer. It is within this layer that we introduce the width parameter. If this parameter is defined

correctly, the resulting plot will display a boxplot whose dimensions are exactly calibrated to the

specified proportion, enhancing the professional appearance and readability of the visualization.

Essential Syntax for Adjusting Boxplot Width in R

To effectively implement width control for a single boxplot--one that is not grouped by a categorical

variable--the syntax must include both the width argument within geom_boxplot() and a specific

manipulation of the x-axis scale using xlim(). This combination is essential because, by default, a

single boxplot centers itself at position 0 along the x-axis, but the plotting area often extends

infinitely unless constrained. Without constraining the x-axis range, ggplot2 may ignore the

specified width adjustment.

The following basic structure demonstrates the necessary code to create a vertical boxplot for a

variable, where the width is explicitly set to a fraction of the default size. We utilize the built-in

mtcars dataset for illustrative purposes, focusing on the mpg variable:

https://ggplot2.tidyverse.org/
https://statistics.arabpsychology.com/?p=24089
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library(ggplot2)

ggplot(mtcars, aes(y=mpg)) +

geom_boxplot(width=0.5) +

xlim(-1,1)

This particular example instructs ggplot2 to create a boxplot of the variable mpg from the mtcars

dataset and specifies that the width of the boxplot should be 0.5. The resulting visual box will

therefore be half the size of the default representation. The key component here, as mentioned

previously, is the inclusion of xlim() argument, which defines the boundaries of the x-axis from -1

to 1. This constraint forces the plot to render the specified width accurately within that defined

coordinate space.

It is crucial to understand that if we omit the xlim() argument, the width parameter in

geom_boxplot() often fails to modify the width shown in the plot when dealing with a single

variable visualization. This seemingly counter-intuitive requirement stems from how ggplot2

handles positional aesthetics when no grouping variable is present. The xlim() function effectively

anchors the position and scale of the plot element relative to the x-axis, allowing the width setting

to take effect proportional to the newly defined axis limits.

Before proceeding with the practical demonstration, a quick note on preparation is necessary. If

you are running R for the first time or on a new setup, you may first need to ensure the ggplot2

package is installed and loaded into your environment. You can use the following standard R

syntax to install the package if it is missing:

install.packages('ggplot2')

Once this package is successfully installed, you can proceed to load it using the

library(ggplot2) command and execute the plotting functions without encountering installation

errors.

Practical Example: Modifying Width using the mtcars Dataset

To illustrate the application of width adjustment using geom_boxplot() in practice, we will use the

highly accessible and built-in mtcars dataset in R. This dataset provides comprehensive

information about various models of automobiles, serving as a standard resource for statistical

demonstrations. Before generating the plots, it is good practice to examine the structure of the data

to ensure we are targeting the correct variables and understanding their scale.

We can use the head() function to quickly view the first six rows of this dataset, confirming the

https://ggplot2.tidyverse.org/
https://www.r-project.org/
https://stat.ethz.ch/R-manual/R-devel/library/datasets/html/mtcars.html
https://www.r-project.org/
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variable names and their typical values:

#view first six rows of mtcars dataset

head(mtcars)

mpg cyl disp hp drat wt qsec vs am gear carb

Mazda RX4 21.0 6 160 110 3.90 2.620 16.46 0 1 4 4

Mazda RX4 Wag 21.0 6 160 110 3.90 2.875 17.02 0 1 4 4

Datsun 710 22.8 4 108 93 3.85 2.320 18.61 1 1 4 1

Hornet 4 Drive 21.4 6 258 110 3.08 3.215 19.44 1 0 3 1

Hornet Sportabout 18.7 8 360 175 3.15 3.440 17.02 0 0 3 2

Valiant 18.1 6 225 105 2.76 3.460 20.22 1 0 3 1

The dataset contains several variables that provide different technical specifications and

performance metrics for various cars. Our focus for this demonstration will be the mpg variable,

which represents the miles per gallon of each car in the dataset. This variable is continuous and is

perfectly suited for generating a descriptive boxplot to summarize its distribution.

First, let us generate the default boxplot for the mpg variable without specifying any width

constraints. This initial visualization helps establish a baseline for comparison and demonstrates

the necessity of the subsequent customization steps. We use ggtitle() to provide a clear label

for our plot:

library(ggplot2)

#create default boxplot of mpg

ggplot(mtcars, aes(y=mpg)) +

geom_boxplot() +

ggtitle('Boxplot of mpg')

This code produces the following default boxplot, where the box element occupies the full width of

the implicit categorical space on the x-axis:

https://en.wikipedia.org/wiki/Box_plot
https://statistics.arabpsychology.com/?p=24089
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The y-axis clearly displays the distribution of values for the mpg variable, showing the median,

quartiles, and range. However, notice that the boxplot currently takes up the entire lateral width of

the x-axis plotting area, which can sometimes appear disproportionate or overly dominant,

especially if the plot is scaled large.

Why the xlim() Argument is Crucial for Single Boxplots

To make this visual width thinner, we must implement the core technique: coupling the width

argument with the xlim() constraint. This is the only reliable way to adjust the width of a single

boxplot created using geom_boxplot() in ggplot2 without relying on external packages or

complex theme modifications. The implicit category position for a single boxplot is 0, and by setting

xlim(), we define how much space around 0 the plot should occupy, thereby allowing the relative

width argument to take effect.

We use the following refined syntax, setting the width to 0.5 and constraining the x-axis range

from -1 to 1. This range is conventional for single boxplots as it neatly centers the plot element

https://ggplot2.tidyverse.org/reference/geom_boxplot.html
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(which is positioned at x=0) while providing ample margin to display the width reduction effectively:

library(ggplot2)

#create boxplot of mpg with thinner width

ggplot(mtcars, aes(y=mpg)) +

geom_boxplot(width=0.5) +

xlim(-1,1)

This revised code executes the width modification successfully and produces the following boxplot:

Upon observing the new visualization, notice immediately that the width of the boxplot is

significantly thinner now, reflecting the width=0.5 specification. The key takeaway from this

exercise is that the width parameter controls the relative size of the geometric object, but the

xlim() function defines the absolute boundaries within which that relative size is interpreted,

making it an indispensable partner for width adjustment in single-variable boxplots. Feel free to

https://statistics.arabpsychology.com/?p=24089
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experiment with different values for width (e.g., 0.2 or 0.8) and xlim() (e.g., -0.5 to 0.5 for a

tighter fit) to achieve the exact aesthetic dimensions required for your specific data presentation

needs.

Additional Resources for ggplot2 Customization

Mastering the intricacies of ggplot2 goes beyond merely adjusting the width of a boxplot; it

involves deep control over colors, themes, labels, and coordinate systems. By using the layering

approach inherent to the Grammar of Graphics, you can build highly complex and informative

visualizations. Understanding functions like coord_flip(), scale_y_continuous(), and the

various theme elements allows for complete control over the final output.

For users looking to further enhance their data visualization skills within the R environment, the

following tutorials explain how to perform other common and advanced tasks using the ggplot2

package, building upon the foundational knowledge of geom_boxplot() demonstrated here. These

resources will help transition from basic plotting to professional, publication-ready graphics.
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