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Learning R: Adding Text Annotations Outside of Plots

Introduction: Enhancing R Plots with External Text

Effective data visualization is crucial for conveying insights. While R offers robust capabilities for

creating insightful plots, analysts often need to add annotations or specific details that extend
beyond the standard plotting area. These external text elements can serve various purposes, from
providing additional context and clarifying specific data points to adding source information or
footnotes. This guide will demonstrate how to precisely place text outside the boundaries of your R
plots, ensuring your visualizations are both informative and aesthetically pleasing.

The ability to position text freely on a graphical device provides immense flexibility, allowing for
more comprehensive and self-contained visualizations. We will delve into the core function
responsible for this, exploring its key arguments and illustrating its application through practical
examples. By mastering this technique, you can significantly enhance the clarity and professional
appearance of your R graphics.

Understanding the text () Function and xpd Argument

The primary function in R for adding text to a plot is t ext () . This function allows you to place
character strings at specified coordinates within or around your plot. Its basic syntax is
straightforward, requiring x and y coordinates for positioning, and the actual text string you wish to
display. However, to place text outside the default plotting region, a special argument named xpd
becomes essential.

Consider the fundamental usage for adding text:

text(x=8, y=-0.5, 'Some Text', xpd=NA)

In this particular command, the string 'Some Text' is designated to be placed at the coordinates (8,
-0.5). The crucial part for external placement is the xpd=NA argument. Without specifying xpd, R
would typically clip any text that falls outside the plot's inner drawing area. The xpd argument

controls the clipping region, determining where R is permitted to draw, thereby enabling text
placement in the margins or even further afield.

Understanding the interplay between your desired x and y coordinates and the xpd setting is key
to precise text positioning. The numerical values for x and y will relate to the data coordinate
system of your plot, even when the text is positioned outside the visible plot area. This allows for
intuitive placement relative to the plot's content.

Exploring xpd Values for Text Placement
The xpd argument within plotting functions like t ext () is a powerful tool for controlling where
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graphical elements, including text, can be drawn. It dictates the clipping region, essentially telling R
how far outside the main plot area it is allowed to render objects. The xpd argument accepts three
distinct values, each corresponding to a different clipping behavior:

FALSE: When xpd is set to FALSE, drawing is restricted exclusively to the plot region. This is the
innermost area where your data points and axes are typically displayed. Any text attempting to
render outside this specific region will be clipped and thus not visible. This is often the default
behavior for many plotting functions.

TRUE: Setting xpd to TRUE expands the drawing area to include the figure region. The figure
region encompasses the plot region plus the area allocated for axis labels, titles, and other margin
elements. Using xpd=TRUE allows you to place text within these margins, but not outside the entire
figure boundary.

NA: By specifying xpd=NA, you instruct R to allow drawing anywhere on the entire device region.
The device region is the largest possible area, typically corresponding to the entire graphics
window or output file. This is the setting you need when you want to place text truly outside the plot
and its immediate margins, providing the most freedom for annotation placement.

For the purpose of adding text outside the plot area, xpd=NA is the most appropriate and
commonly used setting, as it ensures that your text will not be clipped, regardless of its coordinates
relative to the plot region.

Example 1. Adding a Single Text Element Outside Your Plot

Let's illustrate how to add a single piece of text outside a scatterplot. This example focuses on
placing a descriptive note in the bottom-right corner, below the main plotting area. We will first
define our data, create a basic scatterplot, and then use the t ext () function with xpd=NA to
achieve the desired placement.

The following R code block sets up our variables for a simple scatterplot and then proceeds to
generate the visualization. Subsequently, it incorporates the t ext () function to place our
annotation:

t#define variables
x<-¢(1,2,3,4,5,6,7,8,9, 10)
y<-c(4,5,5,4,6,8, 12, 15, 19, 22)

#create scatterplot
plot(x, y)

#add text outside of plot
text(x=8, y=-0.5, 'Some Text', xpd=NA)
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Some Text

Upon executing this code, you will observe that the text element "Some Text" has been
successfully positioned at the specified coordinates (8, -0.5). Crucially, because the y-coordinate of
-0.5 falls below the typical range of the y-axis (which usually starts at or near O in this context), the
text appears below the primary plotting region. The xpd=NA argument is what allows this placement
without the text being cut off by the plot boundaries.

The choice of x and y coordinates is relative to the data scale of your plot. Even though the text is
outside, its position is still mapped according to the plot's internal coordinate system. This provides
an intuitive way to align external text with specific features or areas of your plot.

Example 2: Adding Multiple Text Elements Outside Your Plot

Often, a single external annotation might not be sufficient, and you may need to add several text
elements to different positions around your R plot. This can be easily achieved by calling the
text () function multiple times, each with its own set of x and y coordinates and text string. This
flexibility allows for comprehensive labeling and commentary.

In this example, we will reuse the same dataset and scatterplot structure. We will then add two
distinct text elements: one below the plot and another above it, demonstrating how different y-
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values, combined with appropriate x-values and xpd=NA, can position text precisely where needed.

#define variables
x<-¢(1,2,3,4,5,6,7,8,9, 10)
y<-c(4,5,5,4,6,8, 12,15, 19, 22)

#create scatterplot
plot(x, y)

#add multiple text elements outside of plot
text(x=8, y=-0.5, 'Below Plot', xpd=NA)
text(x=8, y=25, 'Above Plot', xpd=NA)
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As you can observe from the resulting plot, one text element "Below Plot" is placed using y=- 0. 5,
similar to the previous example. A second text element, "Above Plot", is positioned using y=25.
Given that the data's maximum y-value is 22, specifying y=25 places this text clearly above the
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main plotting area. Both are rendered successfully thanks to the consistent use of xpd=NA.

This approach highlights the granular control you have over text placement. By carefully adjusting
the x and y coordinates, you can strategically position labels, titles, or comments in any desired
location around your plot. Experimentation with these coordinates is encouraged to find the optimal
aesthetic and informative arrangement for your specific visualization needs.

Best Practices and Customization Tips

While placing text outside your R plots using t ext () and xpd=NA is straightforward, a few best

practices can further enhance the quality and clarity of your visualizations:

Coordinate Selection: Always consider the existing data range and axis limits of your plot when
choosing x and y coordinates for external text. For instance, to place text far below the x-axis, a
negative y-value well outside the axis range would be appropriate. Similarly, for text to the right, an
x-value greater than the maximum data x-value is needed.

Margin Adjustment: If your external text is being clipped even with xpd=NA, it might be due to
insufficient plot margins. You can adjust the margins using the par (mar = c(bottom Ieft,
top, right)) function before creating your plot. Increasing the relevant margin (e.g., the bottom
margin for text below the plot) provides more space for your external annotations.

Text Styling: The text () function supports various graphical parameters for customizing the
appearance of your text. You can control the color (col ), size (cex), font (f ont ), and even rotation
(srt). For example, text (x, y, "Label", xpd=NA, col="blue", cex=1.2, font=2) would
create a larger, bold, blue label.

Alignment: Use the adj argument to control the justification of the text relative to its x, y
coordinates. adj =c(0, 0) means left-bottom justified, adj =c(0. 5, 0.5) means center-center,
and adj =c(1, 1) means right-top justified. This is crucial for precise visual alignment.

By employing these tips, you can ensure that your external text not only conveys information
effectively but also integrates seamlessly into the overall design of your R visualizations, making
them more professional and easy to interpret.

Further Resources for R Plotting

To deepen your understanding of R's powerful plotting capabilities and explore more advanced
customization options, consider consulting the following tutorials and documentation. These
resources can help you master various aspects of creating compelling data visualizations in R,

from basic plots to complex statistical graphics.

Exploring additional functions for manipulating plot elements, adjusting aesthetics, or incorporating
interactive features will further enhance your ability to create high-quality graphics. Continual
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learning and experimentation are key to becoming proficient in R's rich graphical environment.

Official R Documentation on Graphics: https://www.rdocumentation.org/packages/graphics
The R Graph Gallery: https://www.r-graph-gallery.com/
Advanced R Graphics with ggplot2: https://ggplot2.tidyverse.org/
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