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How to Create Correlation Matrices in R with Corrplot

Understanding the corrplot Package in R

The visualization of relationships between multiple variables is a fundamental step in
comprehensive data analysis. In the statistical programming language R, the specialized package
corrplot offers an exceptionally intuitive and effective tool for achieving this goal. This package is
designed specifically to generate high-quality visual representations of a Correlation Matrix,

transforming complex numerical tables into instantly interpretable graphic plots that reveal patterns
of association.

A Correlation Matrix is essentially a square table that systematically displays the Correlation

Coefficient between every pair of variables within a given dataset. These coefficients range from -1
(perfect negative correlation) to +1 (perfect positive correlation), with values near zero indicating a
lack of linear relationship. While reviewing a large matrix of raw numbers can be tedious and prone
to human error, corrplot solves this problem by seamlessly mapping these numerical relationships
to visual properties such as size, color intensity, and geometric shape.

Utilizing the corrplot function is a critical skill for any R user involved in exploratory data analysis
(EDA), multivariate statistics, or machine learning preparation. By quickly identifying strong positive
or negative associations, analysts can make informed decisions about feature selection,
multicollinearity detection, and hypothesis generation. This guide details the step-by-step process
of implementing corrplot, showcasing various aesthetic and structural customizations to maximize
data clarity and insight.

Prerequisites: Loading Data and Calculating Correlation Matrix

Before generating any visual plots using the corrplot function, two necessary preliminary steps
must be executed within the R environment. First, the corrplot package itself must be successfully
loaded into the current session using the |i brary() command. This ensures that all the
specialized plotting routines and customization parameters are accessible to the user for
generating the complex visual output.

The second, and arguably most crucial, prerequisite is calculating the actual Correlation Matrix. It

is important to note that the corrplot function is designed to visualize a matrix of correlation
values, not a raw Data Frame. Therefore, the input data must first be processed using the built-in
cor () function. This function takes a numeric Data Frame or matrix as input and returns the matrix
of Pearson product-moment Correlation Coefficients, forming the statistical basis for the

subsequent visualization.

The standard, efficient workflow for creating the plot thus involves nesting the correlation
calculation directly within the plotting function call: corrpl ot (cor (df)). This streamlined
command ensures that the visualization is immediately based on accurate statistical measures
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derived from the input data frame, df . The flexibility of the corrplot function then allows analysts to
specify a wide range of arguments to customize how these calculated correlation values are
visually rendered, going far beyond the simple default settings.

You can use the corrplot function from the corrplot package in R to create a Correlation Matrix

visualization for a Data Frame.

This function offers a broad range of arguments you can use to customize the correlation matrix
visualization, but here are some of the most common ways to use the essential parameters:

Essential Methods for Visualizing Correlation Data

The primary way to manipulate the aesthetic display of the correlation matrix in corrplot is through
the met hod and or der arguments. The net hod argument determines the specific geometric shape
or representation used within the plot cells to convey the magnitude and direction of the correlation
coefficients. Understanding these methods is key to choosing the most effective visual narrative for
the data.

The package supports several distinct visualization styles. The default method, ‘circle’, is popular
for its clarity, using the size of the circle to represent the strength of the correlation and the color to
indicate the direction (positive or negative). The 'number' method sacrifices visual proportionality
for numerical precision, displaying the exact correlation coefficient value in each cell. Alternatively,
the 'color' method treats the matrix as a heatmap, relying solely on color intensity to visualize
strength, while methods like 'square’ or 'pie' offer geometric variations.

Furthermore, the or der argument controls the arrangement of variables along the plot axes. While
the default order matches the input matrix, specifying or der =" al phabet ' forces the variables to
be sorted alphabetically, which can aid in comparison across different reports. More advanced
ordering options, such as 'hclust' (hierarchical clustering) or 'FPC' (first principal component), are
often preferred in exploratory data analysis as they group highly correlated variables together,
making underlying data structures easier to identify visually.

The following code snippets demonstrate the four most frequently used approaches for displaying
the correlation matrix, utilizing both the default settings and key parameters like met hod and or der :

Method 1: Create Correlation Matrix with Circles Inside Matrix (Default)
library(corrplot)

t#create correlation matrix with circles shown inside matrix
corrplot(cor(df))
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Method 2: Create Correlation Matrix with Variables in Alphabetical Order
library(corrplot)

#create correlation matrix with variables in alphabetical order
corrplot(cor(df), order="alphabet’)

Method 3: Create Correlation Matrix with Coefficients Inside Matrix
library(corrplot)

#create correlation matrix with correlation coefficients shown inside matrix
corrplot(cor(df), method="number")

Method 4: Create Correlation Matrix with Shaded Cells Inside Matrix
library(corrplot)

#create correlation matrix with shaded cells inside matrix
corrplot(cor(df), method="color")

Detailed Scenario Setup: The Basketball Data Frame

To effectively demonstrate the practical application of the corrplot function and its various
methods, we will utilize a sample Data Frame in R containing hypothetical performance statistics
for a group of basketball players. This dataset, labeled df , includes four key variables: assi st s,
rebounds, poi nts, and st eal s. By analyzing the correlations among these metrics, we can
explore how success in different areas of the game relates to overall performance.

The construction of this sample dataset is handled through the dat a. frane() function. Each
variable is defined by a vector of eight observations, representing the performance records of eight
distinct players. This setup is characteristic of multivariate analysis where numerical features are
collected for comparison. It is crucial to confirm that all variables intended for correlation analysis
are numeric, as the cor () function will only operate on quantitative data types. Any categorical or
non-numeric variables would first need to be excluded or appropriately encoded before proceeding
with the calculation of the Correlation Matrix.

The following code block shows the creation and structure of the data frame df . The raw data
provides enough variance to ensure meaningful and non-trivial correlations will be present, offering
a rich environment for visualization. This is the dataset that will be passed through the cor ()
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function and subsequently plotted using the different methods of corrplot in the following
examples.

#create data frame

df <- data.frame(assists=c(4, 5, 5, 6, 7, 8, 8, 10),
rebounds=c(12, 14, 13,7, 8, 8, 9, 13),
points=c(22, 24, 26, 26, 29, 32, 20, 14),
steals=c(5, 6, 7,7, 8,5, 3,4))

#view data frame
df

assists rebounds points steals
1412225

2514246

3513267

467267

578298

688325

789203

81013144

Example 1. Default Visualization (Circles)

The simplest and often most common way to use corrplot is by executing the function without
specifying the met hod argument, thereby utilizing the default visualization setting: circles. This
approach provides an immediate and highly intuitive snapshot of the variable relationships, relying
on easily discernible visual properties to encode the complex statistical information contained
within the correlation matrix.

In this visualization, two primary visual cues convey information about the Correlation Coefficient.

First, the color of the circle indicates the sign of the correlation: typically, blue hues represent
positive correlations (variables increase together), while red hues denote negative correlations
(variables move in opposite directions). Second, and more critically, the size of the circle is scaled
proportionally to the absolute magnitude of the correlation coefficient. A large circle signifies a
strong linear relationship, regardless of its direction, while a small circle indicates a weak or
negligible correlation.

By running the following syntax, we generate the default correlation plot for our basketball
statistics. Analysts should focus their attention on the cells containing large, deeply colored circles
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to quickly pinpoint the statistically most significant relationships in the dataset. This visualization
method is highly effective for exploratory analysis and is generally preferred when presenting
findings due to its superior visual clarity compared to raw numbers.

library(corrplot)

t#create correlation matrix with circles shown inside matrix

corrplot(cor(df))
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Example 2: Reordering Variables Alphabetically

While the default corrplot output maintains the variable order as defined in the input Data Frame,
certain contexts--such as comparing results across multiple standardized datasets or maintaining
consistent reporting formats--benefit from a predictable ordering scheme. This standardized
presentation is achieved by utilizing the or der argument and setting its value to ' al phabet' . This
parameter instructs corrplot to rearrange the rows and columns so that the variables are listed in
alphabetical sequence.

It is important to understand that applying or der =' al phabet' is purely an aesthetic adjustment; it
does not alter the underlying correlation values, but rather the visual structure of the plot. In our
basketball example, this means the variables (assists, rebounds, points, steals) will be displayed in
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alphabetical order on both axes. This methodology ensures organizational consistency, which can
be invaluable when producing automated reports or dashboards.

The corresponding R code below demonstrates how to integrate the or der parameter into the
corrplot function call. While other ordering options (like hierarchical clustering) might offer greater
statistical insight into data structure, the alphabetical method is often chosen when the priority is
maximum human readability and standard convention adherence, providing a reliable structure for
interpretation.

library(corrplot)

#create correlation matrix with variables in alphabetical order

corrplot(cor(df), order="alphabet')

n
=
w
7]
7]
(a4]

points
rebounds
steals

. 0.
assists 8
0.6
0.4
oints
P 0.2
0
rebounds 0.2
t0.4
06
steals
0.8

Example 3: Displaying Correlation Coefficient Values

While graphical representations excel at conveying qualitative insights into data relationships, high-
precision quantitative work often requires seeing the exact numerical value of the correlation. The
corrplot package accommodates this need perfectly by allowing users to specify
met hod=' nunber' . When this method is selected, the plot suppresses geometric shapes (circles or
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squares) and instead places the actual Correlation Coefficient value, typically rounded to two

decimal places, directly within the corresponding cell of the matrix.

Using the met hod=' nunber' argument is particularly valuable when the analysis demands
stringent precision, such as when evaluating the subtle differences between coefficients that might
appear visually indistinguishable in a size-based plot. For instance, determining whether a
correlation is 0.45 or 0.55 is crucial for statistical modeling, and the 'number' method provides this
absolute clarity. Similar to other methods, the color of the displayed number usually corresponds to
the sign of the correlation (blue for positive, red for negative), providing an immediate visual cue to
complement the numerical precision.

The following R code snippet demonstrates the implementation of this method. While plots
displaying raw numbers can become visually busy if the matrix is very large, for a concise dataset
like our basketball performance indicators, displaying the numbers provides the clearest, most
direct understanding of the precise linear association between variables. We use the method
argument to specify that we'd like to create a correlation matrix with the correlation coefficients
displayed inside the matrix:

library(corrplot)

#create correlation matrix with correlation coefficients shown inside matrix
corrplot(cor(df), method="number")
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Example 4: Using Shaded Color Cells for Visualization

A final, highly impactful visualization approach supported by corrplot is the use of uniform, shaded
cells, enabled by setting the met hod argument to ' col or' . This technique transforms the
Correlation Matrix into a clean heatmap. Unlike the ‘circle’ method where size is the primary visual

cue, the 'color' method relies exclusively on color intensity and hue to convey both the magnitude
and direction of the correlation coefficient.

In the 'color' method, the correlation values are systematically mapped onto a continuous color
gradient scale. Typically, strong positive correlations (values approaching +1) are represented by
the darkest shades of blue, indicating a high degree of positive association. Conversely, strong
negative correlations (values approaching -1) map to the darkest shades of red. Values near zero
(weak correlation) are generally represented by neutral or white colors. This method creates a
highly stylized, clean visual that is superb for discerning broad patterns.

We generate this visualization by invoking met hod=' col or' . This approach is exceptionally
effective for larger matrices where the varying sizes of circles might become overwhelming or
distracting. It is particularly useful when the goal is to emphasize the spatial color patterns and
overall flow of correlation strength rather than focusing on the geometry of individual cells. The
resulting plot provides a smooth, continuous representation of correlation strength across the entire
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basketball performance dataset. We use the method argument to specify that we'd like to create a
correlation matrix with shaded cells displayed inside the matrix:

library(corrplot)

#create correlation matrix with shaded cells inside matrix
corrplot(cor(df), method="color")

rebounds

assists
points
steals

assists 0.8
06
0.4

rebounds
0.2

+ 0

points 02
0.4
0.6

steals
0.8

Conclusion and Advanced Customization

The corrplot package in R provides a foundational yet incredibly versatile framework for
visualizing complex relationships quantified by the Correlation Matrix. We have explored four

essential visualization technigues--the default circles, alphabetical ordering, numerical coefficients,
and shaded color cells--each offering distinct advantages depending on the analytical goals. The
ability to switch between these methods using the net hod argument allows analysts to tailor the
output precisely for quick exploratory insights or detailed formal presentations.

Beyond the basic methods demonstrated using our basketball Data Frame, the corrplot function
supports extensive advanced customization. Users can specify different correlation types (e.g.,
Spearman or Kendall rank correlation), adjust the color palette using arguments like col , modify
the layout to show only the upper or lower triangle of the matrix using t ype, and even integrate
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statistical significance testing by displaying p-values or masking non-significant correlations. These
advanced features further position corrplot as the industry standard tool for correlation
visualization in the statistical computing environment.

Mastering the use of corrplot is key to efficient and transparent data exploration. It provides a
powerful bridge between numerical statistical output and clear visual understanding, enabling
analysts to quickly uncover latent patterns, confirm hypothesized relationships, and communicate
findings effectively. By generating clean, customized correlation plots, data professionals can
ensure that their analysis is both rigorous and highly accessible to diverse audiences.
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