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The Necessity of Text Annotation in R Visualizations

When constructing data visualizations using the powerful statistical programming language R,

particularly within the default environment of base R plots, it is frequently essential to precisely

label specific data points to enhance clarity and facilitate deep interpretation. While standard

plotting functions excel at illustrating overall data distributions and relationships between variables,

they often lack the seamless, built-in functionality required to easily annotate individual

observations with custom textual information. Such annotations might include identifiers, crucial

metadata, or specific categorical labels. Achieving professional and informative graphics that

communicate specific insights without ambiguity demands precise control over the placement and

appearance of this textual information.

Addressing this fundamental data visualization challenge requires integrating a specialized tool

that works harmoniously with the existing plotting infrastructure. One of the most effective and

straightforward approaches for adding customized text to exact locations on a base R plot

involves utilizing the textxy() function. This function is not bundled with the core R distribution;

instead, it is provided by the highly useful calibrate package. The purpose of the calibrate

package is specifically to augment annotation capabilities for statistical graphics, making the

process of labeling points based on their coordinates significantly more efficient.

The textxy() function dramatically simplifies the task of placing text labels adjacent to plotted

points. It handles the underlying coordinate calculations automatically and ensures that the text is

correctly aligned relative to its corresponding data marker. This capability is transformative,

elevating a generic scatterplot into a detailed, fully labeled visualization. Researchers and

analysts can use this technique to rapidly identify and reference critical observations, such as

outliers or key experimental results, directly within their graphical output, thereby streamlining the

analysis pipeline.

Understanding the Syntax and Essential Arguments for textxy()

To successfully integrate custom labels into your visualizations, a thorough understanding of the

structure and primary arguments of the textxy() function is essential. The function employs a

highly concise syntax that mandates input defining both the numerical position of the points and

the textual content of the labels themselves. Mastery of these parameters grants the user granular

control over the final appearance, placement, and readability of the annotated text.

The core syntax necessary for invoking the textxy() function is formally structured as follows:

textxy(X, Y, labs, m, cex, offset)

Each argument specified above plays a critical, distinct role in determining precisely where the text
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appears and how it is rendered onto the plot surface. The following detailed explanation clarifies

the function of each required and optional parameter:

X: This required argument specifies the X coordinates (horizontal position) for the set of points

where the labels are to be placed. These coordinates are typically sourced from a numeric column

within your data frame.

Y: Similarly, this required argument defines the Y coordinates (vertical position) for the set of

points. The combination of X and Y vectors pinpoints the exact location of the data marker being

labeled.

labs: This is the most crucial input, accepting a vector containing the actual labels (text strings,

names, or factors) that will be positioned next to the corresponding points defined by the (X, Y)

coordinates. Critically, this label vector must possess the exact same length as both the X and Y

coordinate vectors.

m: An optional parameter used to specify the coordinates of the origin of the plot. By default, this

is set to (0,0), maintaining alignment with standard Cartesian plotting systems. In typical data

visualization tasks, this parameter is rarely modified.

cex: This controls the Character expansion factor. It is a numerical scaling multiplier used to

precisely adjust the size of the text labels. Values greater than 1 increase the font size, while

values less than 1 decrease it relative to the default setting.

offset: This key parameter dictates the distance between the text labels and their respective

data points. It is vital for preventing visual overlap between the marker symbol and the text label

itself, which defaults to a value of 0.8 units. Increasing this numerical value moves the text further

away from the data point, improving clarity.

By meticulously setting these inputs, users can guarantee that their data points are clearly

identified without introducing unnecessary clutter into the visualization. The ability to fine-tune both

font size and the distance of the label using cex and offset, respectively, is fundamental to

creating highly readable and aesthetically professional statistical plots.

Preparation: Installing and Loading the calibrate Package

Because the textxy() function is not a part of the standard R installation but resides within the

external calibrate package, the essential first step before attempting to use it is ensuring this

package is both installed on your system and actively loaded into your current R session. Failing to

complete this prerequisite step and attempting to call textxy() will invariably result in an error

message indicating that the function could not be found, as it is separate from the standard suite of

base R plots functions.

The installation procedure follows the standard protocol for any package available on the

Comprehensive R Archive Network (CRAN). Although you only need to execute the installation
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command once per system, you must explicitly load the library every time you initiate a new

session in which you plan to utilize the function. Use the following command directly in your R

console to initiate the necessary download and installation process:

install.packages('calibrate')

Once the calibrate package has been successfully installed, it is mandatory to load it into the

environment using the library() command prior to executing any plotting examples. This action

effectively makes the textxy() function accessible in the global environment, allowing you to

seamlessly integrate it with the base graphics system for annotation purposes.

Practical Demonstration: Data Construction and Initial Scatterplot

To provide a clear, practical illustration of how textxy() is applied in a real-world scenario, we will

construct and analyze a hypothetical data frame. This dataset contains performance metrics for

several basketball players distributed across two distinct teams, labeled A and B. This structured

data is ideal for demonstrating specific labeling requirements, as our subsequent scatterplot

visualization will aim to explore the relationship between scoring ability (points) and playmaking

skills (assists). The primary objective is to visually distinguish which team corresponds to which

performance outcome using text labels.

We define the following data frame within the R environment. The dataset includes performance

variables for points, assists, and rebounds, alongside the categorical variable team:

# Create the sample data frame for basketball players

df <- data.frame(team=c('A', 'A', 'A', 'A', 'B', 'B', 'B', 'B'),

points=c(99, 68, 86, 88, 95, 74, 78, 93),

assists=c(22, 28, 31, 35, 34, 45, 28, 31),

rebounds=c(30, 28, 24, 24, 30, 36, 30, 29))

# View the resulting data frame structure

df

team points assists rebounds

1 A 99 22 30

2 A 68 28 28

3 A 86 31 24

4 A 88 35 24

5 B 95 34 30

6 B 74 45 36

7 B 78 28 30
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8 B 93 31 29

Our immediate visualization goal is to graphically assess the correlation between points scored

and assists provided. We initiate the foundational graphic using the core plot() function available

in base R plots. We map the df$assists variable to the horizontal (X) axis and the df$points

variable to the vertical (Y) axis:

# Create initial scatterplot to visualize the relationship between points and assists

plot(df$assists, df$points)

Executing this command successfully generates the initial scatterplot, which accurately depicts

the distribution of the eight data points. While the plot clearly illustrates the numerical relationship--

with the x-axis representing assists and the y-axis representing points--it fundamentally lacks the

necessary categorical context. Based solely on the default marker shape, a viewer cannot discern

which point corresponds to Team A and which belongs to Team B.
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Applying textxy() for Initial Categorical Labeling

To inject the essential categorical context into our visualization, we must overlay informative labels

onto this foundational scatterplot. This process requires using the team column from our data

frame as the source for the textual labels. This scenario represents the ideal application for the

textxy() function, as it is specifically designed to map categorical variables directly onto plotted

coordinates via the crucial labs argument.

Before utilizing the function, we ensure the calibrate package is loaded into the current session.

We then call textxy(), providing the vectors for X (df$assists) and Y (df$points), and assigning

the df$team vector to the labs argument. This critical assignment ensures that the team identifier-

-either 'A' or 'B'--is placed precisely at the numerical coordinates of its corresponding data point.

library(calibrate)

# Create scatterplot with labels

plot(df$assists, df$points)

textxy(df$assists, df$points, labs=df$team)

Upon execution of this enhanced plotting command, the text labels corresponding to Team A and

Team B are successfully rendered on the visualization. The resulting graphic now offers

significantly improved context, enabling viewers to rapidly determine which team achieved which

specific combination of points and assists.

https://en.wikipedia.org/wiki/Scatter_plot
https://en.wikipedia.org/wiki/Data_frame
https://en.wikipedia.org/wiki/Data_frame
https://cran.r-project.org/web/packages/calibrate/index.html
https://statistics.arabpsychology.com/?p=24257
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com


Learning Text Annotation in R: A Guide to the textxy() Function 7

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com

However, a close visual inspection of this initial output immediately highlights common annotation

deficiencies: the text labels are positioned directly over the data markers, leading to severe visual

overlap, and the default font size is arguably too small for optimal presentation. This overlap

severely compromises readability and prevents the effective communication of the data insights.

To achieve a professional-grade result, the subsequent step must involve leveraging the aesthetic

control parameters available in textxy() to optimize the visual quality.

Refining Label Aesthetics with cex and offset Parameters

To effectively mitigate the visual clutter and overlap identified in the previous step, we must

strategically utilize the optional arguments cex and offset provided by the textxy() function.

These powerful parameters grant precise control over the visual presentation and spatial

relationship between the plotted data points and their associated text labels, guaranteeing that the

final graphic is clear, highly legible, and aesthetically pleasing for any audience.

The first adjustment involves the cex argument (Character expansion factor), which we use to

increase the font size, thereby making the labels significantly more legible across various display

media. We will standardize the font size by setting cex=1, which typically provides a readable text
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size compared to the often minuscule default setting. Second, and perhaps more critical for

resolving overlap, the offset argument governs the displacement of the text label away from the

exact center of the plotted point. This parameter is indispensable for preventing the label text from

obscuring the data marker itself. We will set offset=1 to establish a distinct and clear separation

between the plotted point and its identifying label.

By integrating these crucial aesthetic adjustments into our existing code block, we re-execute the

plotting commands to generate a visually optimized graphic that adheres robustly to best practices

in statistical data visualization:

library(calibrate)

# Create scatterplot with refined labels using cex and offset

plot(df$assists, df$points)

textxy(df$assists, df$points, labs=df$team, cex=1, offset=1)

The outcome of these modifications is a substantially improved visualization. The team labels are

now much easier to read due to the controlled font size, and, most importantly, they are correctly

offset so they no longer overlap with or obscure the underlying data points. This refinement

emphatically demonstrates the essential role of parameter tuning within the base R plots system

when utilizing specialized annotation functions such as textxy().
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Users are strongly encouraged to experiment with different numerical values for both cex and

offset. The optimal setting for these parameters is highly context-dependent, relying heavily on

factors such as the overall plot dimensions, the density of the data points being displayed, and the

specific aesthetic requirements of the presentation. Adjusting these parameters ensures that the

final graphical output precisely meets the specific analytical requirements and maximally enhances

the clarity of the overall visualization.

Conclusion and Next Steps in R Data Visualization

The textxy() function, housed within the flexible calibrate package, provides an invaluable and

straightforward method for adding customized, coordinate-specific text annotations to

visualizations created using base R plots. By proficiently managing the mandatory X and Y

coordinates alongside the textual label content (labs), and by expertly fine-tuning the visual

presentation through parameters like cex and offset, analysts can successfully transform

rudimentary visualizations into highly informative, professional-grade labeled graphics suitable for

rigorous statistical reporting. This function proves indispensable in analytical contexts where the

identification of individual data points is necessary for accurately interpreting complex statistical

relationships, such as during outlier analysis, tracking specific observations over time, or

https://cran.r-project.org/web/packages/calibrate/index.html
https://stat.ethz.ch/R-manual/R-devel/library/graphics/html/plot.default.html
https://statistics.arabpsychology.com/?p=24257
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com


Learning Text Annotation in R: A Guide to the textxy() Function 10

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com

conducting focused cohort comparison studies.

Mastering the capability to precisely and aesthetically annotate statistical plots is recognized as a

core skill in modern statistical computing. To continue expanding your analytical toolkit within the R

environment and explore further advanced plotting techniques or common data manipulation tasks,

we recommend consulting additional resources and tutorials.
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