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Learning to Visualize Data: Creating Scatterplot Matrices in Excel

A scatterplot matrix is recognized as a fundamental and highly effective data visualization

technique. It systematically organizes a collection of scatter plots into a structured grid, providing a
holistic view of the data structure. The primary function of this matrix is to swiftly present the
pairwise relationships among multiple variables within a given dataset. This tool is indispensable in

the initial stages of Exploratory Data Analysis (EDA), allowing analysts to instantly identify potential

patterns, correlations, and anomalies that exist between different data dimensions.

This comprehensive tutorial is designed to guide you through the process of constructing a
professional and robust scatterplot matrix using Microsoft Excel. By following the detailed, step-by-

step instructions provided, you will learn how to transform complex numerical data into insightful
visual representations, similar to the final example shown below, which effectively maps the
interplay between various statistical measures.
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Let us now begin the journey of leveraging Excel's charting capabilities to unlock deeper insights
into your data.

Understanding the Scatterplot Matrix

Fundamentally, a scatterplot matrix serves as a high-level analytical dashboard rather than merely
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a collection of isolated charts. Its structure is defined by the number of variables under
examination. If, for instance, you are analyzing four variables (A, B, C, D), the resulting matrix will
contain plots illustrating all unique pairs: Avs. B, Avs. C, Avs. D, Bvs. C,Bvs. D, and C vs. D.
Each cell in the matrix is dedicated to a single scatter plot, visualizing the relationship between two
distinct variables.

The primary advantage of employing this visualization technique is its unparalleled ability to

expose hidden structures and dependencies within your dataset. These relationships often remain
obscured when data is examined numerically or through individual plots. The matrix empowers
researchers and analysts to quickly ascertain the strength and direction of correlations, pinpoint
potential outliers, and determine which variable pairs warrant more focused attention and
subsequent statistical analysis.

For the purposes of this guide, we will demonstrate the construction of a scatterplot matrix
designed to explore the relationships between three hypothetical basketball performance statistics:
points, assists, and rebounds. This choice of data provides a clear, practical context for
understanding how these interrelated metrics affect overall player performance.

Step 1. Preparing Your Data in Excel

Successful data visualization in Microsoft Excel begins with meticulous data organization. To
correctly generate a scatterplot matrix, it is absolutely essential that your raw data is structured

correctly: each of the variables you wish to analyze must occupy its own separate column, and
every row must represent a single, independent observation or data point.

We will initiate the process by entering our sample basketball data into an Excel worksheet. Our
three variables--points, assists, and rebounds--represent the statistical performance of multiple
players. It is best practice to start your data entry in cell A1, ensuring that the descriptive variable
names occupy the first row, serving as clear headers for the columns below.

The organized data should precisely mirror the layout illustrated below. This accurate arrangement
forms the necessary foundation for the subsequent creation of individual scatter plots. Any
discrepancies in data entry or structure will compromise the validity of the final visual analysis.
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Step 2: Generating the Initial Scatterplot

Once the dataset is correctly prepared, the next phase involves creating the first of the individual
scatter plots that will ultimately populate our matrix. We will start by examining the inaugural
pairwise relationship: the correlation between 'points' and 'assists'. This procedure will be

systematically repeated for all other required variable pairs.

To construct this initial scatter plot, begin by selecting the data range encompassing the 'points'
and 'assists' variables. Based on our sample data setup, this selection corresponds to the cell
range A2:B9. After making the selection, navigate to the Insert tab located on the Excel ribbon.
Within the Charts group, click the Scatter button and choose the standard option that displays only
markers.

Upon execution, Excel will instantly generate a scatter plot that visually represents the relationship
between points and assists. This chart marks the foundational element for the first panel of our
comprehensive scatterplot matrix.
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The automatically generated visual will provide a preliminary view of the data distribution, which we
will refine in the next step.
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Step 3: Customizing and Refining Each Plot

For the scatterplot matrix to be truly effective--meaning clear, consistent, and easy to compare--it is

critical to standardize and customize each individual scatter plot. These essential refinements
guarantee readability and facilitate accurate comparative data visualization. Apply the following
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modifications to the newly created chart:

Adjust X-axis Bounds: Select the values on the x-axis. In the formatting panel, navigate to Axis
Options and set the Minimum Axis Bound to a practical starting point, such as 80. Standardizing
the range ensures that the visual scale is consistent across all plots in the matrix.

Adjust Y-axis Bounds: Perform the same operation for the y-axis values. Change the Minimum
Axis Bound to 20. Maintaining uniform axis bounds across the entire matrix is paramount for
making valid visual comparisons.

Remove Chart Title: Click on the existing Chart Title element and press Delete. Since we will be
using external labels for the overall matrix, individual titles are redundant and only serve to clutter
the visualization.

Delete Gridlines: Select the horizontal and vertical gridlines within the plot area and remove them.
Removing these lines results in a much cleaner, less distracting aesthetic, which is highly desirable
when multiple plots are displayed together.

Resize the Chart: Finally, reduce the chart's dimensions significantly by dragging its corners.
Maintaining a consistent, small size is essential for ensuring all plots can fit seamlessly within the
required matrix grid without overlap or excessive white space.

Following these careful adjustments, your first scatter plot should now be streamlined and ready for
assembly into the larger matrix structure, as demonstrated below.

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com



https://en.wikipedia.org/wiki/Cartesian_coordinate_system
https://en.wikipedia.org/wiki/Cartesian_coordinate_system
https://en.wikipedia.org/wiki/Cartesian_coordinate_system
https://en.wikipedia.org/wiki/Cartesian_coordinate_system
https://support.microsoft.com/en-us/office/add-or-remove-a-chart-title-ef220267-009c-48b4-835b-c29023774844
https://support.microsoft.com/en-us/office/add-or-remove-a-chart-title-ef220267-009c-48b4-835b-c29023774844
https://support.microsoft.com/en-us/office/add-or-remove-gridlines-in-a-chart-9a2c34d6-8c46-4903-a17d-2b4742f36070
https://support.microsoft.com/en-us/office/add-or-remove-gridlines-in-a-chart-9a2c34d6-8c46-4903-a17d-2b4742f36070
https://en.wikipedia.org/wiki/Scatter_plot
https://statistics.arabpsychology.com/?p=5796
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

Learning to Visualize Data: Creating Scatterplot Matrices in Excel

A B (= D E F G H
1 |points assists rebounds
2 99 33 30
2 90 28 28
4 86 31 24 -
5 88 39 24 ®
6 95 40 20 45
7 99 40 20
8 101 35 15 e ° . e
9 | 104 47 12 35 °
10 | °
| 30 ®
12 "
13 25
14
20
15 | 80 85 90 95 100 105 110
16
17 |
18 |
19
20
21
22
23 |
24
25 |

Step 4: Arranging the Complete Matrix Layout

With the customization of the first scatter plot complete, the next logical step is to systematically
create and position the remaining plots to complete the full scatterplot matrix. This requires
repeating the generation and refinement processes (Steps 2 and 3) for every remaining pairwise

relationship defined by your variables.

First, generate the scatter plot for points and rebounds. You must adhere to the exact same
procedure: select the relevant data range, insert a scatter chart, adjust the axis bounds (using the
same minimums of 80 and 20), remove the title and gridlines, and resize the chart to match the first
plot. Once customized, carefully position this new plot directly beneath the existing 'points vs.
assists' chart. Precise vertical and horizontal alignment is crucial for maintaining the integrity and
visual coherence of the matrix grid.
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Finally, repeat the entire creation and customization process one last time for the relationship
between the variables assists and rebounds. After the third scatter plot is prepared, place it in the
bottom-right corner of your worksheet, ensuring it aligns perfectly with the 'points vs. assists' chart
above it and the 'points vs. rebounds' chart to its left. This strategic placement completes the
fundamental 2x2 structure of your scatterplot matrix, where each panel clearly visualizes a unique

relationship.
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Step 5: Finalizing with Labels and Interpretation

The culmination of constructing an effective scatterplot matrix lies in adding clear external labels

and providing a meaningful interpretation of the visual outcomes. This final step transforms the
assembly of charts into a truly analytical tool that is both visually informative and easily
decipherable by any audience.

To properly label your matrix, simply use text boxes or neighboring cells in Excel to type the names
of your variables (points, assists, rebounds) adjacent to their corresponding rows and columns of
plots. This method of external labeling is standard practice, as it keeps the individual charts clean
while explicitly indicating which variables are being compared in each panel.
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Now, let's focus on interpreting the three key pairwise relationships revealed by your completed

matrix:

Top-Left Plot (Points vs. Assists): This scatter plot shows the relationship between a player's
scoring output and their passing ability. A noticeable upward slant in the data points suggests a
strong positive correlation, indicating that players who score more points also tend to record a
higher number of assists, highlighting their comprehensive offensive role.

Bottom-Left Plot (Points vs. Rebounds): Here, the connection between points and rebounds is
visualized. The pattern of data distribution will illustrate whether players who are high-volume
scorers are also significant contributors on the boards, or if these two performance metrics are
statistically more independent.

Bottom-Right Plot (Assists vs. Rebounds): This chart directly compares a player's assists and
rebounds. Analyzing this visualization helps determine if there is any discernible pattern linking a
player's court vision and passing ability to their capacity for securing rebounds.

Note: Excel provides extensive options for further customization. Analysts should feel encouraged
to modify the color, size, or shape of the data points, or even add regression trendlines, to enhance
the visual impact and reveal specific patterns or outliers within the data.
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Conclusion: Leveraging Visual Insights

The successful construction of a scatterplot matrix in Excel, as detailed throughout this guide, is a

fundamental and invaluable skill for anyone involved in exploratory data analysis. This powerful

data visualization technique offers a rapid, yet comprehensive, understanding of the complex

pairwise relationships existing among multiple variables within your dataset. By meticulously

following the structured process of data preparation, chart generation, standardization, and
arrangement, you can effectively transform raw, complex data into a clear and insightful visual
summary.

The ability to identify strong correlations, spot nascent trends, and detect anomalies at a glance
positions the scatterplot matrix as an essential first step before proceeding to more advanced

modeling or statistical analysis. We highly recommend applying these learned techniques to your

own professional or research data, experimenting with diverse variables and customization
features to unlock profound insights that might otherwise remain hidden.

Additional Resources for Data Analysis

To further expand your proficiency in Excel charting and analytical methods, we suggest exploring
these related tutorials and articles:
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