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Use the Jitter Function in R for Scatterplots

This comprehensive guide is designed to explain the utility and application of the jitter function

within the R statistical environment, focusing specifically on its role in improving the clarity of
scatterplots. While scatterplots are foundational tools in data analysis, they often suffer from a
phenomenon known as overplotting when dealing with large datasets or variables that are not truly
continuous. Understanding when and how to introduce controlled "noise" using jitter is essential for
effective data visualization.

Understanding the Purpose of Jitter

The primary goal of any scatterplot is to visualize the relationship between two variables, typically
displaying the density and distribution of data points across a Cartesian plane. However, when
multiple data points share identical or very similar coordinate values, they overlap, obscuring the
true volume of data present at that location. This issue, known as overplotting, can severely
mislead interpretation, making dense areas appear less populated than they actually are.

Overplotting is particularly problematic when one or both variables are discrete variables--
meaning they can only take on a limited, finite number of values (e.g., integers, counts, or
categories). Since the data points are forced onto a strict grid structure, they pile up. The jitter
function provides an elegant solution by adding a tiny, random offset--or "noise"--to the values of
the discrete variable, thereby spreading the points slightly and revealing their underlying
distribution without drastically altering the overall pattern or relationship.

Before diving into the mechanics of the jitter function, it is helpful to establish a baseline by
reviewing how standard scatterplots handle truly continuous variables, where overplotting is

typically less severe. In the case of two continuous variables, the likelihood of two points sharing
the exact same coordinates is low, ensuring the visualization accurately reflects the nuances of the
correlation being explored.

The Ideal Scenario: Visualizing Two Continuous Variables

When both the independent (X) and dependent (Y) variables are truly continuous, scatterplots
function optimally. A continuous variable, such as height, weight, or temperature, can theoretically
take on any value within a given range. This variability naturally prevents widespread stacking of
data points.

Consider, for example, a dataset analyzing the relationship between the height and weight of 100
athletes. Both of these metrics are continuous, resulting in a scatterplot where individual data
points are generally distinct and easy to observe. The visualization clearly demonstrates the
correlation--in this case, a positive linear relationship--without ambiguity regarding point density.

The following R code simulates this scenario, generating vectors for heights and weights and then
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plotting them. Note that even with 100 observations, the points remain largely distinguishable,
confirming the suitability of a standard scatterplot for this type of data structure.

#define vectors of heights and weights
weights <- runif(100, 160, 240)
heights <- (weights/3) + rnorm(100)

#create data frame of heights and weights
data <- as.data.frame(cbind(weights, heights))

#view first six rows of data frame
head(data)

# weights heights

#1 170.8859 57.20745

#2 183.2481 62.01162

#3 235.6884 77.93126

#4 231.9864 77.12520

#5 200.8562 67.93486

#6 169.6987 57.54977

#create scatterplot of heights vs weights

plot(data$weights, data$heights, pch = 16, col = 'steelblue")
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The Challenge of Overlapping Data Points

The need for the jitter function arises when we must visualize the relationship between a truly
continuous variable and a variable that is structured as a discrete variable, especially one with a

small number of possible values. When the X-axis variable is discrete, all corresponding Y values
must align vertically along a few specific integer tick marks, leading to significant overplotting.

Consider a dataset tracking basketball players, where the dependent variable, points per game, is
continuous, but the independent variable, games started (out of the first 10 games), is discrete.
Since games started can only take on integer values from 1 to 10, all players who started, say, 7
games, will have their data points stacked directly on top of the x=7 coordinate, regardless of their
unique points per game averages.

This vertical stacking obscures the true density of observations within each discrete category.
While the overall positive relationship between games started and points per game might still be
discernible, it becomes impossible to gauge how many players fall into each discrete category or
how the points are distributed around the mean for that category.

#create data frame
games_started <- sample(1:10, 300, TRUE)
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points_per_game <- 3*games_started + rnorm(300)
data <- as.data.frame(cbind(games_started, points_per_game))

#view first six rows of data frame
head(data)

# games_started points_per_game
#1 9 25.831554

#2 9 26.673983

#3 10 29.850948

#4 4 12.024353

#5 4 11.534192

#6 1 4.383127

If we plot these two variables without modification, the overplotting issue is immediately apparent.
The columns of data points appear as thick lines, making it challenging to identify individual
observations or estimate the count of points piled up at any given X value.

#create scatterplot of games started vs average points per game
plot(datasgames_started, data$points_per_game, pch = 16, col = 'steelblue’)
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Applying the Jitter Function: Revealing Hidden Density

To resolve the problem of overplotting in this mixed-variable scenario, we introduce the jitter
function. Jittering works by adding a small, random value (noise) to the discrete variable (in this
case, dat agganes_st art ed) before plotting. This slight horizontal displacement causes the
stacked points to fan out, allowing the viewer to perceive the true concentration of data points for
each category.

Crucially, the amount of noise added by jitter () is minimal and controlled. It is just enough to
separate the points visually, but not so much that it distorts the underlying structural relationship or
makes the discrete categories unrecognizable. We apply the function directly to the discrete
variable within the plotting command, leaving the continuous Y-variable unchanged.

By applying jitter (dat asganes_started), we can immediately see a vast improvement in
clarity. The vertical columns of stacked points now spread horizontally, revealing the density of
observations at each integer value (1 through 10). This visualization provides a much clearer
picture of how many players started a specific number of games and their corresponding range of
points per game.
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#add jitter to games started
plot(jitter(data®games_started), data$points_per_game, pch = 16, col = 'steelblue’)
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jiter{datafgames_started)

Fine-Tuning Jitter: Controlling the Spread of Noise

The R function jitter () includes an optional numeric argument, anount , which controls the
extent of the random noise added to the data. By default, R selects an amount automatically based
on the data range, but analysts often need to fine-tune this value to achieve optimal visual
separation without distortion.

We can explicitly increase the spread of the data points by providing a numeric argument greater
than the default. For instance, setting the argument to 2 will significantly increase the horizontal
variance, making the distinction between points even clearer, as demonstrated below. This level of
control is vital for balancing visual separation with data integrity.

#add jitter to games started
plot(jitter(data$games_started, 2), data$points_per_game, pch = 16, col = 'steelblue’)

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com



https://statistics.arabpsychology.com/?p=14277
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

Use the Jitter Function in R for Scatterplots

Ly
E_ " ":‘ﬁ
S L‘ﬂ;
552 e
"%
E ‘*" [ ]
e o _ i ".-
3 " i
: . W
2 5 oo
E-. = .;‘*
2 b
S e- i =
- 'é
2 = »
e 2,
&-‘
= T ] ] T |
2 4 i} i 10

jiter(data$games_started, 2)

However, analysts must exercise caution when specifying the jitter amount. Excessive jitter can
severely distort the original data structure, creating an illusion of a relationship where the points
are spread too far horizontally. If the noise level is too high, the visualization might suggest that the
discrete categories blend into one another or that the independent variable is more continuous
than it truly is, leading to misinterpretation of the underlying data pattern. For example, using an
extreme value like 20 completely ruins the visualization:

plot(jitter(data®games_started, 20), data$points_per_game, pch = 16, col ='steelblue’)
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jitter{data$games_started, 20)

Jittering Provides a Better View of Data Density

One of the most powerful applications of jittering is its ability to visualize imbalances in data density
across the levels of a discrete variable. When one category holds significantly more observations
than others, standard scatterplots often fail to convey this difference accurately because the points

simply stack up higher, still appearing as a single, thick line.

To illustrate this, consider a revised dataset where we intentionally create a severe imbalance: 300
players started 2 games, but only 100 players started 1, 3, 4, or 5 games. Plotting this highly
unbalanced data without jitter makes the density difference between "2 games started" and the
other categories visually ambiguous. While the column at X=2 is clearly denser, it is difficult to

grasp the magnitude of the difference (300 points vs. 100 points).

games_started <- sample(1:5, 100, TRUE)

points_per_game <- 3*games_started + rnorm(100)
data <- as.data.frame(cbind(games_started, points_per_game))

games_twos <- rep(2, 200)
points_twos <- 3*games_twos + rnorm(200)
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data_twos <- as.data.frame(cbind(games_twos, points_twos))
names(data_twos) <- ¢('games_started', 'points_per_game")

all_data <- rbind(data, data_twos)

Plotting the raw data shows the inherent limitation of non-jittered plots when density varies widely:

plot(all_data$games_started, all_data$points_per_game, pch = 16, col = 'steelblue’)
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Upon applying the jitter () function, the points at X=2 spread out dramatically more than the
other columns (X=1, 3, 4, 5). This visual cue instantly communicates the significant difference in
sample size or density for the "2 games started" category, providing a far more honest and
informative representation of the underlying data distribution.

plot(jitter(all_data$games_started), all_data$points_per_game,
pch =16, col ='steelblue’)
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jitter(all_data$games_started)

Further increasing the jitter amount slightly (e.g., to 1. 5) can sometimes enhance this visual

separation even more effectively, ensuring the density differences are unmistakable to the viewer.

plot(jitter(all_data$games_started, 1.5), all_data$points_per_game,

pch =16, col ='steelblue’)
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jitter{all_data%igames_started, 1.5)

Jittering for Visualizations Only

It is crucial to emphasize that jittering is strictly a visualization technique and should never be
used as a data preparation step for formal statistical analysis, such as regression modeling,
correlation testing, or hypothesis testing.

The core mechanism of the jitter () function involves adding random noise to the data points.
While this controlled randomization is beneficial for visual clarity--helping to mitigate overplotting
and reveal true density--it fundamentally alters the values of the variables. Applying random noise
to a variable that will be used in a statistical model introduces measurement error and biases the
results, violating assumptions necessary for accurate inference.

When performing analyses like linear regression, you must always use the original, unaltered data.
The jittered data should exist solely within the graphical environment to provide a clearer picture of
the underlying relationship without impacting the numerical integrity of the subsequent statistical
calculations. Therefore, always treat the jitter function as a tool for presentation and exploration,
not for data transformation or analysis.
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