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Introduction to Visualizing Support Vector Machines in R

The capacity to visualize a Support Vector Machine (SVM) model is perhaps the most critical

step toward fully grasping its operational effectiveness and the underlying logic of its decision
boundary. While mathematical theory provides the foundation, a visual representation demystifies
how the model separates different classes in a high-dimensional feature space. Within the robust
ecosystem of the R programming language, the acclaimed 1071 package offers a highly

streamlined and intuitive mechanism for plotting SVM objects. This capability is invaluable for data
scientists and analysts who need to inspect model behavior, validate separation quality, and
present complex machine learning outcomes in a clear, graphical format. This comprehensive
guide details the precise procedure for plotting an SVM object in R, complete with runnable
examples and options for graphical customization.

A Support Vector Machine stands as a remarkably powerful algorithm in supervised learning,

predominantly utilized for rigorous classification tasks, though it also handles regression

effectively. The core mechanism involves identifying the optimal hyperplane--a line, plane, or
higher-dimensional equivalent--that maximizes the margin between the closest data points of
different classes. Understanding this optimal separation is challenging when relying solely on
numerical outputs; therefore, visualization becomes an absolute necessity. It allows practitioners to
assess immediately whether the model is overfitting or underfitting and to confirm that the chosen
kernel function is producing a sensible separation pattern, especially when working with two-
dimensional datasets where the geometry is easily observed.

The e1071 package is not merely an implementation of SVM; it is a versatile framework

encompassing various machine learning techniques. Its dedicated plotting function for SVM objects
extends R's native plotting capabilities, providing specialized handling for the complex outputs
generated by the SVM algorithm. Mastering this functionality is paramount for any professional
engaging in model interpretation within the R environment. Effective utilization of this plotting tool
provides instantaneous visual confirmation of the model's performance, aiding in model selection,
hyperparameter tuning, and ultimately, ensuring that the results presented are both accurate and
readily understandable to stakeholders.

Mastering the Basic Syntax for SVM Plotting

To successfully generate a visualization of a trained Support Vector Machine, one must leverage

the specialized method integrated within the e1071 package. This method smartly overrides R's

generic plot() function, enabling it to correctly interpret and render the complexities of an SVM

object. Before executing any plotting commands, it is a prerequisite to ensure that the e1l071
library has been correctly loaded into the current R session using the standard i brary()
command. This initialization ensures that the specialized SVM plotting functions are available for
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use.

The core syntax required for visualizing the SVM model and its associated decision boundary is

deceptively simple, requiring only two key inputs once the model has been fitted:
library(el071)

plot(svm_model, df)

In this essential command, the first argument, svm nodel , must be the fitted statistical model

object. This object is typically the direct output generated by invoking the svm() functi on,

containing all the learned parameters, kernel specifications, and support vectors necessary for

classification. The second required argument, df , represents the original data frame utilized during
the training phase of the svm nodel . Supplying this original data frame is absolutely critical, as the
plotting function relies on it to accurately render the position of the individual data points relative to
the calculated decision boundary. Without both the model and the original data, the visualization

cannot effectively illustrate the separation context.

Preparing Your Data: A Practical R Example

To provide a concrete illustration of the plotting process, we will construct a practical example
focusing on a binary classification task. Consider a scenario where we are attempting to predict
the performance rating of basketball players--whether a player is deemed "good" or "not good"--
based on a limited set of observable metrics. This example is ideal for demonstrating how to
correctly structure a data frame and ready it for training and subsequent visualization using a
Support Vector Machine.

Our hypothetical dataset, defined below, incorporates two numerical features: points,
representing the total points scored, and assi st s, representing the total assists made. The critical
target variable, good, is structured as a factor variable, which is R's designation for categorical

data. This variable uses binary labels: 0 signifies a player who is 'not good,' and 1 signifies a player
categorized as 'good.' Ensuring the target variable is correctly formatted as a factor is mandatory
forthe svm() functi on to execute a classification analysis rather than a regression.

#create data frame

df <- data.frame(points =c(4, 5, 5, 7, 8, 12, 15, 22, 25, 29),
assists =c(3,4,6,8,5,6,5,6, 8, 12),

good = factor(c(0, 0,0, 1,0,1,0, 1,1, 1))

#view data frame
df
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points assists good
1430
2540
3560
4781
5850
61261
71550
82261
92581
1029121

The primary objective here is to successfully train an SVM model using these two independent
features (points and assists) to accurately forecast the binary state of the good variable. The
resulting model must effectively define a boundary in the two-dimensional space that separates the
points associated with class 0 from those associated with class 1. This dataset, despite its small
size, serves as a crystal-clear foundation for demonstrating the subsequent model fitting and
graphical plotting procedures, providing a tangible example of how SVM handles linearly or non-
linearly separable data.

Implementing and Plotting the SVM Model in R

Once the data is meticulously prepared and formatted, the next logical step involves the critical
sequence of fitting the Support Vector Machine and immediately visualizing the computed

decision boundary. This dual process harnesses the power of the svn() functi on for intricate

model construction and the specialized pl ot () function from the e1071 package for its

graphical display. The combination of these functions provides a seamless workflow from raw data
to insightful visualization.

The process begins by ensuring the e1071 library is active. We then instantiate the SVM model.
The formula structure, good ~ poi nts + assi sts, explicitty communicates that the good status is
dependent upon the combination of poi nts and assi st s. The subsequent argument, data = df,
directs the function to utilize our predefined player data frame for training the model parameters.
The resulting object, named nodel , encapsulates the trained classifier. This fitted model object and
the original data frame are then passed directly to the pl ot () command, which intelligently
renders the classification space.

library(el071)

#fit support vector machine
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model = svm(good ~ points + assists, data = df)

#plot support vector machine
plot(model, df)

The execution of the final pl ot () command generates a graphical output that maps the two
features, poi nt s and assi st s, against each other, displaying the precise location of every training
data point. Overlaying this scatter plot is the visualization of the model's decision function,
represented by the shaded regions and the boundary line, providing immediate clarity on how the
model is expected to classify new, unseen data based on their input features.

SVM classification plot

points

4 6 8 10 12

assists

Interpreting the SVM Visualization

The visual output generated by the SVM model plot serves as a cornerstone for model validation
and intuitive communication. Effective data visualization transcends raw statistics by offering
profound insights into the model's learned structure and the behavior of the derived decision
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boundary. Understanding the components of this graph is essential for accurately interpreting the
classification performance.

Upon careful examination of the plot, one can observe that the input features are systematically
mapped: the assi st s variable typically corresponds to the horizontal (x) axis, while the poi nts
variable is mapped to the vertical (y) axis. Each plotted marker signifies an individual basketball
player from the training data frame. The most informative elements are the shaded regions, which,
in the default R configuration, often appear as distinct colors such as red and yellow. These
colored areas delineate the predicted class membership for any given coordinate pair in the feature
space. Specifically, the red region might represent the area where players are predicted to be 'not
good' (class 0), whereas the yellow region indicates the area where players are predicted to be
'good’ (class 1).

The line or curve that acts as the dividing barrier between these two distinct colored zones is the
fundamental decision boundary calculated by the SVM algorithm. This boundary represents the

optimal hyperplane that the algorithm found to separate the data points with the maximum possible
margin. Crucially, the geometry of this boundary--its location and curvature--is entirely governed by
the influential training points known as the support vectors. By inspecting this boundary relative to

the plotted data points, analysts can visually confirm whether the model has successfully
separated the classes and easily pinpoint any misclassified points--data that fall into the predicted
region opposite to their true class. This visual validation technique is indispensable for robust
model tuning and interpretation.

Customizing Plot Aesthetics with Color Palettes

While the default color scheme provided for SVM plots within the €1071 package is entirely

functional, customizing the visual presentation using a different color palette can dramatically
improve the clarity, aesthetic quality, and interpretability of the data visualization. Selecting an

appropriate color palette is essential for achieving higher contrast, accommodating various forms
of color blindness, or simply adhering to specific corporate or academic presentation standards.
Fortunately, the extended pl ot () function for SVM objects includes a highly convenient

argument: col or . pal et t e, which allows for effortless customization.

To implement a change in the color scheme, one simply needs to pass the desired R built-in color
palette function directly as an argument to col or. pal ette. For example, selecting the

heat . col or s palette will shift the visualization toward a range of hues typically associated with
thermal intensity, moving from red through yellow. This choice can be particularly effective when
the visualization aims to emphasize gradients or transition zones near the decision boundary,

providing a 'hotter' visual impact compared to the softer default settings.
The following R code snippet demonstrates the practical application of this customization feature.
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By utilizing the heat . col or s function, the resulting plot maintains the structural integrity of the
decision boundary and data points but transforms the regional shading. Such minor yet impactful
adjustments in the color palette are crucial for optimizing the visual communication of complex
machine learning results across diverse audiences and settings.

library(el071)

#fit support vector machine
model = svm(good ~ points + assists, data = df)

#plot support vector machine using different color palette
plot(model, df, color.palette = heat.colors)

SVM classification plot

25

points

I |
4 6 8 10 12

assists

Exploring Advanced Color Options and Further Resources

Beyond the utility of heat . col ors, the R graphical environment is equipped with a rich variety of
integrated color palettes, all of which can be seamlessly applied to customize your SVM plots.
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Each available palette offers a distinct visual profile, enabling the user to meticulously select the
scheme that most effectively highlights the nuanced separation within the dataset or adheres to
specific publication guidelines for data visualization. The choice of palette can profoundly

influence how quickly and accurately viewers interpret the results.
Several other highly recommended built-in palettes for the col or . pal et t e argument include:

rai nbow: This function generates a comprehensive spectrum of colors, making it an excellent
choice when the need for maximum color distinction between classes or regions is prioritized,
though caution should be exercised to ensure accessibility.

terrain. col ors: This palette provides a sequential range of colors often associated with
geographical features, transitioning through greens, yellows, and browns, which can offer a more
muted, natural aesthetic.

t opo. col ors: Similar in concept to t errai n. col or s, this palette typically incorporates blue hues,
simulating topographical maps. It often provides a broader range of visual differentiation, suitable
for complex models.

It is highly recommended that practitioners dedicate time to experimenting with these various color
palettes. The final selection should be driven by the goal of optimizing the visual communication,
ensuring the plot is not only aesthetically pleasing but also highly informative about the
classification regions and the distribution of the training points. The versatility provided by the
col or. pal ett e argument underscores the flexibility of R in general, and the e1071 package

specifically, for producing highly customized and analytically insightful graphics for complex
statistical models.

For individuals committed to expanding their expertise in machine learning visualization and
statistical computing, particularly within the R environment, a wealth of supplementary resources
awaits. Continuous engagement with official package documentation, advanced tutorials on data
visualization best practices, and academic literature focused on SVM kernels and optimization
strategies will significantly deepen proficiency.

Additional Resources for R and SVM Mastery

To further solidify your understanding of statistical modeling in R, especially as it relates to
Support Vector Machines and graphical analysis, consider exploring the following related

tutorials which detail common and essential tasks:

How to perform Feature Selection in R.
Advanced techniques for customizing plots using ggplot2.
Understanding kernel methods in machine learning.

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com



https://en.wikipedia.org/wiki/Data_visualization
https://en.wikipedia.org/wiki/Color_palette
https://en.wikipedia.org/wiki/Color_palette
https://cran.r-project.org/web/packages/e1071/index.html
https://en.wikipedia.org/wiki/Data_visualization
https://en.wikipedia.org/wiki/Data_visualization
https://en.wikipedia.org/wiki/Support_vector_machine
https://statistics.arabpsychology.com/?p=4464
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

Learning to Visualize Support Vector Machines (SVM) in R: A Practical Guide

These resources will complement the plotting skills acquired here, moving you toward
comprehensive mastery of R for predictive analytics and robust data visualization.
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