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Visualizing frequency distributions is a cornerstone of data analysis, and the ggplot2 package in R

provides powerful tools for creating informative graphs. While standard frequency counts are

useful, displaying values as percentages often offers a clearer understanding of the proportional

contribution of each category relative to the whole dataset. This approach is particularly effective

when presenting results to stakeholders who need quick insights into distribution ratios.

To successfully transition from raw counts to percentage representation on the y-axis of a

frequency plot (often referred to generically as a Histogram, especially when dealing with

categorized data), we must leverage specific functionalities within ggplot2, primarily involving

statistical transformations and specialized formatting. This requires using the geom_bar() layer in

conjunction with calculated variables and the powerful formatting tools provided by the scales

package.

This comprehensive guide will walk you through the essential steps needed to convert the

standard count output generated by ggplot2 into a visually compelling percentage display. We will

explore how to normalize the count data and apply appropriate formatting functions to ensure your

visualizations are both accurate and easy to interpret, thereby maximizing the impact of your

statistical findings.

Setting the Stage: Prerequisites and Core Methodology

Before diving into visualization, ensuring your environment is correctly set up is essential. Working

with percentages on a frequency chart requires two critical packages: ggplot2 for graphic

generation and scales for the necessary percentage formatting utilities. The scales package is

fundamental because it provides the percent() function, which automatically handles the

conversion and display of decimal ratios (0.25) into readable percentage strings (25%).

The key to generating a percentage-based plot in ggplot2 lies in overriding the default behavior of

geom_bar(). By default, geom_bar() plots the raw count of observations for each category on the

y-axis. To display proportions instead, we must instruct geom_bar() to calculate the ratio of the

count for a specific bar relative to the total number of observations in the data frame. This

normalization is achieved using aesthetic mapping within the layer.

Speci f ica l ly ,  wi th in the geom_bar()  layer ,  we map the y-aesthet ic  us ing

(..count..)/sum(..count..). The term ..count.. is a special variable calculated internally by

ggplot2 during the statistical transformation (stat_count) used by geom_bar(). Dividing this count

by the sum(..count..) calculates the proportional frequency, resulting in values ranging from 0 to

1. Finally, scale_y_continuous(labels=percent) applies the percentage formatting supplied by

the scales package to display these ratios correctly on the vertical axis.

ARABPSYCHOLOGY.C
OM

https://ggplot2.tidyverse.org/
https://en.wikipedia.org/wiki/Histogram
https://ggplot2.tidyverse.org/
https://cran.r-project.org/web/packages/scales/index.html
https://cran.r-project.org/web/packages/scales/index.html
https://ggplot2.tidyverse.org/
https://cran.r-project.org/web/packages/scales/index.html
https://ggplot2.tidyverse.org/
https://rdrr.io/cran/ggplot2/man/geom_bar.html
https://rdrr.io/cran/ggplot2/man/geom_bar.html
https://rdrr.io/cran/ggplot2/man/geom_bar.html
https://www.stat.berkeley.edu/~s133/data.html
https://rdrr.io/cran/ggplot2/man/geom_bar.html
https://ggplot2.tidyverse.org/
https://rdrr.io/cran/ggplot2/man/geom_bar.html
https://cran.r-project.org/web/packages/scales/index.html
https://scales.arabpsychology.com/?p=104923
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Easily Display Percentages on ggplot2 Histograms 3

PSYCHOLOGICAL SCALES scales.arabpsychology.com

You can use the following basic syntax to display percentages on the y-axis of a histogram in

ggplot2, assuming your input data is a categorized factor:

library(ggplot2)

library(scales)

#create histogram with percentages

ggplot(data, aes(x = factor(team))) +

geom_bar(aes(y = (..count..)/sum(..count..))) +

scale_y_continuous(labels=percent)

The following examples show how to use this syntax in practice, beginning with a simple

implementation using synthetic data.

Example 1: Basic Histogram with Percentage Frequencies

In the first scenario, we establish a minimal data frame containing categorical assignments ('team')

and associated numerical values ('points'). Although the 'points' variable exists, our goal here is

strictly to visualize the distribution of the 'team' variable. This process is highly valuable when

performing exploratory data analysis (EDA) to quickly assess the balance and composition of

groups within your dataset.

The core of this example demonstrates the simultaneous loading of the required libraries--ggplot2

for plotting and the scales package for the necessary axis formatting. Crucially, we use

factor(team) inside the aesthetic mapping (`aes()`) to treat the team variable as distinct

categorical bins, ensuring that geom_bar() correctly performs the count operation based on these

labels.

The transformation (..count..)/sum(..count..) calculates the relative frequency for each bar,

and scale_y_continuous(labels=percent) ensures the y-axis labels automatically display the

percentage sign and appropriate decimal formatting, providing an immediate understanding of

proportionality.

The following code shows how to create a Histogram for categorical variables with percentages

displayed on the y-axis:

library(ggplot2)

library(scales)

#define data frame

data <- data.frame(team = c('A', 'A', 'A', 'A', 'B', 'B', 'B', 'C', 'C', 'C', 'C'),
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points = c(77, 79, 93, 85, 89, 99, 90, 80, 68, 91, 92))

#create histogram with percentages

ggplot(data, aes(x = factor(team))) +

geom_bar(aes(y = (..count..)/sum(..count..))) +

scale_y_continuous(labels=percent)

Example 2: Refining Output by Removing Decimal Places

While decimal places offer precision, they can sometimes clutter the visualization, especially when

the goal is a quick, high-level overview. For presentations or reports where only whole percentage

numbers are desired, the percent_format() function within the scales package offers granular

control over display accuracy.

To achieve whole number percentages, we substitute the general percent shorthand with the
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more explicit function scales::percent_format(). This function accepts the crucial accuracy

argument, which dictates the rounding level. Setting accuracy = 1L specifically instructs ggplot2

to round all calculated percentages to the nearest whole number (1 unit), effectively removing

decimal representation from the y-axis labels.

This customization ensures a cleaner look, which is often preferable when dealing with sample

sizes where sub-percentage precision is not statistically meaningful or necessary for the

audience's understanding. It maintains the integrity of the relative frequencies while optimizing

visual clarity on the Histogram plot.

You can use the accuracy argument to only display whole numbers as percentages on the y-axis

as well, ensuring a simplified visual presentation:

library(ggplot2)

library(scales)

#define data frame

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

points = c(77, 79, 93, 85, 89, 99, 90, 80, 68, 91, 92))

#create histogram with percentages

ggplot(data, aes(x = factor(team))) +

geom_bar(aes(y = (..count..)/sum(..count..))) +

scale_y_continuous(labels = scales::percent_format(accuracy = 1L))
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Example 3: Enhancing Visuals with Custom Aesthetics

A clear, accurate plot is only half the battle; effective communication requires aesthetics that

enhance readability and message delivery. ggplot2 excels at customization, allowing users to

modify everything from colors to labels and background themes, ensuring the visualization

perfectly fits the context of the report or presentation.

In this example, we apply several aesthetic enhancements. First, we customize the bar color using

the fill argument within geom_bar(). Choosing a distinct color like 'lightblue' immediately draws

attention to the distribution. Second, we use the labs() function to introduce a descriptive title and

meaningful labels for both the x and y axes. Instead of simply 'x' or 'y', we use 'Team' and 'Percent

of Total', dramatically improving the chart's interpretability.

Finally, the addition of theme_minimal() is a best practice often employed to strip away

unnecessary visual elements (like grid lines and background colors), allowing the data bars to
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stand out more prominently. Combining the percentage calculation methodology with these

aesthetic tweaks results in a publication-ready figure that clearly conveys the distribution

breakdown by category in the input data frame.

The following code shows how to create a Histogram with percentages shown on the y-axis and a

custom title, axis labels, and colors:

library(ggplot2)

library(scales)

#define data frame

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

points = c(77, 79, 93, 85, 89, 99, 90, 80, 68, 91, 92))

#create histogram with percentages and custom aesthetics

ggplot(data, aes(x = factor(team))) +

geom_bar(aes(y = (..count..)/sum(..count..)), fill = 'lightblue') +

scale_y_continuous(labels=percent) +

labs(title = 'Breakdown by Team', x = 'Team', y = 'Percent of Total') +

theme_minimal()
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Advanced Considerations: Handling Continuous vs. Categorical Data

It is important to draw a clear distinction between visualizing categorical data (using geom_bar, as

demonstrated above) and continuous numerical data (using geom_histogram). While both produce

bars, only geom_bar easily facilitates the ratio calculation (..count..)/sum(..count..) based

on the entire dataset count because it treats every observation equally.

When working with true numerical Histograms (e.g., age or income), geom_histogram() bins the

continuous data, and the y-axis defaults to density or count within that bin. To display percentages

correctly for continuous data, you must calculate the density relative to the total area under the

curve, or pre-process the data to count observations per bin and then normalize those counts

before plotting using geom_col().

The method detailed in the examples is the most straightforward way to visualize relative

frequency when the x-variable is inherently a factor or has been converted into discrete categories

using factor(). This technique maximizes efficiency and relies on the built-in statistical

ARABPSYCHOLOGY.C
OM

https://rdrr.io/cran/ggplot2/man/geom_bar.html
https://en.wikipedia.org/wiki/Histogram
https://scales.arabpsychology.com/?p=104923
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Easily Display Percentages on ggplot2 Histograms 9

PSYCHOLOGICAL SCALES scales.arabpsychology.com

transformations provided by ggplot2 to handle the aggregation implicitly, streamlining the code

significantly compared to manual pre-calculation.

Troubleshooting Common Issues

When implementing percentage calculations, users often encounter two primary pitfalls. The first is

forgetting to load the scales package. Without this library, R will not recognize the percent()

function, leading to an error in the scale_y_continuous layer. Always ensure both

library(ggplot2) and library(scales) are executed prior to plotting.

The second common issue involves the scope of the count calculation. If you are grouping data

(e.g., using fill= aesthetic), the sum(..count..) calculation will, by default, normalize the counts

only within the respective groups, resulting in percentages that sum to 100% per group, not 100%

of the total dataset. To ensure normalization is based on the entire dataset count, you might need

to calculate the total sum outside the plot call and reference it explicitly, or use

geom_bar(position="fill"), which automatically calculates and displays the proportional

counts for stacked bars.

Understanding the internal mechanisms of ggplot2--specifically how stat_count and the

..count.. variable operate--is vital for debugging these normalization issues. Always verify that

your resulting percentages sum up correctly according to whether you intend to normalize against

the total population of the data frame or only within distinct subsets defined by color or fill

aesthetics.

Conclusion: Leveraging Percentage Plots for Clarity

Converting raw frequencies into proportional percentages transforms a basic count visualization

into a powerful analytical tool. By using the combination of geom_bar()'s built-in counting

mechanism and the sophisticated formatting capabilities of the scales package, R users can

generate highly readable and accurate percentage-based frequency plots with minimal code

overhead.

This approach allows data analysts to shift the focus from absolute numbers to relative distribution,

making comparisons between categories immediate and intuitive. Whether you need precise

decimal displays or simplified whole numbers, the flexibility offered by scale_y_continuous

ensures that your visualizations meet the exact needs of your audience and the technical

requirements of your statistical report.
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