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A histogram serves as an indispensable graphical tool in statistical analysis, providing a rapid and

clear visualization of the underlying frequency distribution within a given dataset. By organizing
continuous data into predefined intervals, or bins, and displaying the count of observations falling
into each interval, histograms offer critical insights into data patterns, central tendency, variability,
and the overall shape of the distribution.

While a single histogram effectively describes one variable, comparing the characteristics of two
different groups or conditions requires a direct visual overlay. This comprehensive tutorial provides
a rigorous, step-by-step methodology for effectively overlaying two histograms within a single chart
in Microsoft Excel. This technique, which leverages the power of PivotTables and PivotCharts,

enables analysts to conduct a side-by-side comparison of distributions, leading to more direct and
intuitive conclusions about group differences.

The Power of Comparative Frequency Distributions

In many analytical scenarios, the goal is not merely to describe a dataset but to understand how
two distinct subsets of that data behave relative to each other. For instance, comparing test scores
between male and female students, or analyzing sales volume before and after a marketing
campaign, demands a visual comparison of their respective distributions. Overlaying two
histograms transforms two separate frequency counts into a single, highly comparative visual
narrative.

The process we outline relies heavily on Excel's advanced features, specifically the PivotTable,
which is essential for transforming raw, continuous data into the grouped frequency counts
required for histogram construction. Without this aggregation step, plotting comparative
distributions efficiently would be significantly more challenging and time-consuming. Understanding
this foundational step is key to mastering advanced data visualization in Excel.

Step 1. Organizing Raw Data for Statistical Analysis

The foundation of any robust data analysis project is meticulously prepared and organized raw
information. For this demonstration, we will analyze a sample dataset containing the gender and
corresponding exam scores for twenty students. Our objective is to generate a visual comparison
of the score distributions between the male and female student groups.

To begin, accurately enter the following sample data into your Excel worksheet. It is critical to
ensure that each column is clearly and consistently labeled (e.g., Student ID, Gender, Score) to
facilitate seamless manipulation in subsequent PivotTable steps. Accuracy in data entry is
fundamental to guaranteeing the reliability and integrity of your final visualization.
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A B | C D | E F

1 Gender Score

2 Male 68
3 Male 76
4 Male 70
5 Male 90
6 Female 84
7 Male 73
8 Female 68
9 Female 65
10 Female 90
11 Male 98
12 Female 94
13 Female 93
14 Male 80
15 Male 84
16 Female 87
17 Female 83
18 Female 86
19 Male 90
20 Female 94
21 Male 68
22

23

24

Once the raw data has been entered, take a moment to review it for any potential errors,
inconsistencies, or missing values. Clean and verified data forms the bedrock of meaningful
statistical insights, and investing time in data validation now will prevent significant errors or
misleading interpretations later in the analytical process.

Step 2: Utilizing the PivotTable for Frequency Aggregation

A PivotTable is a powerful aggregation tool in Excel, designed to summarize, explore, and present
summary data efficiently. For generating histograms, the PivotTable is essential because it allows
us to group our continuous score data and automatically calculate the frequency of occurrences
within specified ranges. This functionality transforms our detailed individual records into the
structured format required for visualization.

Initiating PivotTable Creation

To initiate the process, select the entire range of your dataset, which typically includes the column
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headers and all corresponding data rows (e.g., cells Al to C21 in our example). With the data
selected, navigate to the Insert tab located on the Excel ribbon. Within this tab, locate and click the
PivotTable icon. This action immediately launches the "Create PivotTable" dialog box, prompting
you to define the source data and the placement of the new table.

File Home Insert Draw Page Layout Formulas Data Review  View  Devel
o =] T [0 shapes v SmartArt o _
IP%) 1 H AN e - B Get Add-ins
. : ) 2 lcons @i Screenshot v
PivotTable |Recommended Table Pictures /J My Add-i .
v PivotTables v (D 3DModels v Q. MU AECSNS B8
Tables Illustrations Add-ins

In the "Create PivotTable" window, verify that the "Table/Range" field accurately reflects your
selected data. For optimal organization and clarity, it is highly recommended to choose the option
to place your new PivotTable on a New Worksheet. This separation keeps your original raw data
intact and provides a clean, dedicated workspace for the aggregated results. Confirm these

settings by clicking OK.
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PivotTable from table or range

Select a table or range
Table/Range: Sheet1!$A$1:5B$21
Choose where you want the PivotTable to be placed
(O New Worksheet
@® Existing Worksheet
Location: Sheet1l$D$2|

Choose whether you want to analyze multiple tables

[] Add this data to the Data Model

OK

Cancel

[=>

=>»

A B

1 |Gender Score

2 |Male 68
3 |Male 76
4 |Male 70
5 |Male 90
6 |Female 84
7 |Male 73
8 |Female 68
9 |Female 65
10 [Female 90
11 [Male 98
12 |Female 94
13 |Female 93
14 |Male 80
15 [Male 84
16 |[Female 87
17 |Female 83
18 |[Female 86
19 [Male 90
20 |Female 94
21 |Male 68
22

23

24

25 |

26

Configuring PivotTable Fields for Frequencies

Once the new worksheet opens, you will see the empty PivotTable area and the PivotTable Fields
panel on the right. This panel is where we define the rows and calculated values. To prepare for
the histogram, drag the Score variable from the field list to two different areas: first, to the Rows
area, and second, to the Values area. Placing "Score" in Rows lists every unique score, while

placing it in Values initiates a calculation for those scores.
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[ ]

1 PivotTable Fields - %
Choose fields to add to report: &~
Search /O
[ ] Gender
Score
More Tables...

Drag fields between areas below:

T Filters Il columns
= Rows > Values
Score P Sum of Score A

By default, Excel often calculates the "Sum of Score" in the Values area, but for a histogram, we
specifically require the frequency, or count, of how many times each score appears. To adjust this
calculation method, click the dropdown arrow next to "Sum of Score" in the Values area, and then
select Value Field Settings... from the resulting context menu.
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1 PivotTable Fields -

»

Choose fields to add to report: e -

Search

ha

[ ] Gender
Score

More Tables...

Drag fields between areas be

T Filters
Y Move to Report Filter
Il Move to Row Labels
=  Move to Column Labels
< Remove Field
= Rows Fo Value Field Settings...
Score ¥ Sum of Score Y

Within the "Value Field Settings" dialog box, change the aggregation function from "Sum" to
Count. This instructs the PivotTable to count the occurrences of each score value, generating the
necessary frequency data for our visualization. Click OK to apply this crucial change and update
your PivotTable to display the score frequencies.
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Value Field Settings ? X
Source Name: Score

Custom Name: |Count of Score

Summarize Values By ~ Show Values As

Summarize value field by

Choose the type of calculation that you want to use to summarize

data from the selected field

Sum A
Average

Max

Min

Product i

Number Format OK Cancel

Step 3: Defining Bins and Introducing the Comparison Variable

A true histogram requires that continuous data be organized into contiguous intervals, known
technically as bins. Excel's PivotTable functionality offers a convenient way to define these
grouping intervals directly from the calculated frequencies. This step transforms the discrete list of
scores into the continuous ranges needed for visual representation.

Grouping Data into Bins for the Histogram

To define the score bins, click on any numerical value within the "Row Labels" column (which
currently lists the individual scores) of your PivotTable. Next, navigate to the PivotTable Analyze
tab on the Excel ribbon and click the Group Selection icon. This action will open the essential
"Grouping" dialog box, where you define the histogram parameters.

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com



https://en.wikipedia.org/wiki/Binning_(data_mining)
https://statistics.arabpsychology.com/?p=3943
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

Learning to Overlay Histograms in Excel: A Step-by-Step Guide

Data Review  View Developer

Tmwsion)| [

@H ungrou
. L Insert  Insert
ﬁ Slicer Timeline
Group Filter
F G H

Help  Fuzzy Lookup

Power Pivot  PivotTable Analyze

% | D

Refresh Change Data

v

Data

Source ¥

ol B2

Clear Select Move Field:
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Actions
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In the "Grouping" window, specify the desired parameters for your score ranges. For our exam

scores, we will set the distribution to begin at 65, end at 100, with a bin size, or interval width, of 5.

This configuration ensures that scores are grouped logically (e.g., 65-69, 70-74, and so on).

Carefully enter these values into the "Starting at:", "Ending at:", and "By:" fields. Applying these

settings by clicking OK will restructure your PivotTable rows from individual scores to defined bins,

completing the preparation of your primary frequency data.

Row Labels ~ Count of Score
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68
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76
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86
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Grand Total
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By: 5
OK

Cancel

Introducing the Comparison Variable

To achieve the overlay effect, we must introduce the categorical variable, Gender, which segments
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our data. Return to the PivotTable Fields panel. Locate the Gender variable in the field list and
drag it specifically to the Columns area. This action is pivotal: it instructs the PivotTable to
calculate the frequency counts for each score bin, but now separated into distinct columns for
"Female" and "Male."

1 PivotTable Fields -
Choose fields to add to report: -
Search /O
Gender
Score
More Tables...

Drag fields between areas below:

T Filters Il Columns

Gender v
- Rows 2 Values
Score > Count of Score A

The resulting PivotTable now displays the grouped exam scores in the rows and the corresponding
frequency counts for each gender in adjacent columns. This organized, segmented structure is the
exact prerequisite for generating our comparative visualization, providing a clear breakdown of how
many students of each gender fall into every defined score range.
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D _ E | F G _ H

Count of Score Column Labels ~

Row Labels ~ Female Male Grand Total
65-69 2 2 4
70-74 2 2
75-79 i} I
80-84 2 2 4
85-89 2 2
90-94 4 2 6
95-100 1 !
Grand Total 10 10 20

Step 4: Creating the Dynamic PivotChart

With the PivotTable meticulously structured to contain grouped frequencies segmented by gender,
the final technical step is to visualize this information using a PivotChart. A PivotChart is
dynamically linked to its data source; therefore, any future adjustments to the bin sizes or data
filters in the PivotTable will be automatically reflected in the chart, making it an ideal tool for
iterative data exploration and presentation.

Generating the Initial Chart

To generate the visualization, ensure that any single cell within your PivotTable is currently
selected. Then, navigate to the PivotTable Analyze tab on the Excel ribbon. Within this tab, locate
and click the PivotChart icon. This action immediately prompts the "Insert Chart" dialog box,
presenting a variety of chart type options suited for different analytical objectives.
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it PivotTable Analyze  Design
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r Select Move Fields, ltems, PivotChart Recommended Field +/- Field
v PivotTable & Sets v PivotTables List |Buttons|Headers

Actions Calculations Tools Show
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In the "Insert Chart" dialog box, select Column from the category pane. Among the standard
column chart options, choose the Clustered Column type. The clustered column chart is
specifically selected here because it facilitates the side-by-side display of two different data series
(Female and Male frequencies) within the same category (the score bin), effectively creating the
visual overlay necessary for comparative histogram analysis. Click OK to generate your dynamic
PivotChart.
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Interpreting and Applying the Overlayed Histogram

Upon generation, the clustered column chart will appear, visually overlaying the frequency
distributions of exam scores for both females and males, ready for immediate comparison. The
horizontal axis represents the score bins (e.g., 65-69, 70-74), and the vertical axis indicates the
count (frequency) of students who fall into that bin. Typically, Excel assigns distinct colors, such as
blue for female counts and orange for male counts, enhancing visual differentiation.

This overlaid visualization allows analysts to quickly identify shifts, tendencies, and discrepancies
in performance between the two groups. By comparing the height of the adjacent bars within the
same bin, one can immediately discern where one group excels or struggles relative to the other.
This powerful visual comparison provides far deeper insights than analyzing numerical summaries
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We can draw several specific, valuable observations from our example chart based on the
clustered column heights across the score bins:

In the lowest performance bin, 65-69, the bars are of equal height, indicating that two female
students and two male students achieved scores in this range. This suggests parity in the lowest
quartile of performance.

Moving to the 70-74 score range, the chart clearly demonstrates a difference: zero females and
two males are recorded. This highlights a noticeable gap, with males having a measurable
presence in this mid-to-lower range where females do not.

Similarly, in the 75-79 range, zero females and one male are recorded. Such granular, bin-by-bin
comparisons are invaluable for understanding specific differences in the score distributions,
particularly around the central tendency.

Conversely, higher score ranges may show different trends. For example, if the female bar is
significantly taller in the 90-94 bin, it indicates a greater concentration of high performers among
females. Analysts must continue this detailed comparison across all bins to form a comprehensive
understanding of how the two groups' exam scores are distributed relative to each other.
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Summary and Next Steps in Data Visualization

Successfully overlaying two histograms in Excel provides an elegant, effective, and highly
accessible method for comparing two distinct frequency distributions within a single visual

framework. This technique, built upon the foundation of data organization and the dynamic
capabilities of the PivotTable, is invaluable for educators, researchers, and business analysts who
need to quickly identify similarities, differences, and key trends between categorical groups. By
diligently following the steps outlined in this tutorial--from raw data input to bin definition and final
chart generation--you can transform complex numerical data into insightful, professional-grade
visualizations, significantly enhancing your data analysis and presentation capabilities.

To further enhance your data visualization and Excel proficiency, we recommend exploring
related analytical techniques and customization options. Mastery of these tools will allow you to
handle increasingly complex datasets and generate more nuanced reports.

Advanced PivotTable Functionality: Learn how to use calculated fields and items within a
PivotTable for more complex data aggregation and customized metrics.

Chart Customization: Explore formatting options to remove the gaps between histogram bars
(making them truly contiguous) and learn how to add dynamic titles and data labels for professional
presentations.

Statistical Functions: Delve into Excel's built-in statistical functions (e.g., standard deviation,
variance, percentiles) to complement the visual analysis provided by the overlaid histogram.
Alternative Chart Types: Understand the appropriate application of other distribution
visualizations, such as box plots or cumulative frequency curves, for different analytical goals.

We strongly encourage you to practice these steps using your own real-world datasets to solidify
your understanding and truly master the art of comparative data visualization in Excel.
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