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How to Easily Add Subtotals to a Pandas Pivot Table

Welcome to this advanced guide on manipulating data summaries within the Pandas library.

Generating summary statistics is a core task in data analysis, and the pivot table stands as one of
the most powerful tools for hierarchical summarization. While the standard Pandas
pi vot _t abl e() function excels at condensing large datasets, adding custom row subtotals
requires a specialized approach.

The standard methodology for calculating grand totals or certain types of column aggregations
often involves using the aggf unc argument directly. However, to introduce meaningful subtotals
based on hierarchical indexing--such as summing up metrics for each primary group before
calculating the overall total--we must employ a combination of advanced Pandas functions,
specifically GroupBy and concat . This technique allows analysts to produce highly detailed,

presentation-ready tables.

This tutorial will guide you step-by-step through the process of generating a complex Pandas pivot
table that incorporates subtotals for specified hierarchical levels, providing clear segmentation and
comprehensive summaries of the underlying data.

The Power of Pivot Tables and Subtotals

In data visualization and analysis, pivot tables serve as essential tools for reorganizing,
summarizing, and reporting large volumes of information. They allow users to aggregate data
based on one or more categorical variables, enabling quick identification of trends and patterns.
However, a summarized view often benefits from intermediate calculations, which is where
subtotals become invaluable. Subtotals provide context by offering a summary value for a specific
subgroup within the larger analysis.

For instance, if we are analyzing sales data grouped by region and then by store, a subtotal would
show the total sales for all stores within a single region. This feature significantly enhances the
readability and utility of the summary output. Unfortunately, unlike spreadsheet software like Excel,
the core Pandas pi vot _t abl e() method does not natively support the automatic insertion of row
subtotals for hierarchical indices. To achieve this desired structure, we must manually calculate
these intermediate summaries and append them back into the pivot table using sophisticated data
manipulation techniques.

The method we will demonstrate leverages the power of iterating through grouped levels of the

table, calculating the necessary aggregation function (in our case, the sum), naming the new
subtotal row appropriately, and finally stitching all these calculated parts back together using
concatenation. This ensures that the final output is not just a basic summary, but a comprehensive
report featuring both granular detail and group-level summaries.
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Setting Up the Example: The Basketball DataFrame

To illustrate the process of generating subtotals, we will use a sample DataFrame containing
fictional information about basketball players. This dataset includes categorical variables like team,
position, and all-star status, along with a quantitative measure: points scored. This combination of
variables is ideal for demonstrating hierarchical pivoting and aggregation.

The ability to structure and present data logically is paramount for effective analysis. By using a
small, clear dataset, we can easily verify the correctness of the subtotals calculated by our custom
script. The variables chosen--Team, Position, and All-Star status--represent common hierarchical
relationships found in real-world data, where metrics need to be summarized across multiple
nested categories.

Suppose we have the following Pandas DataFrame that contains information about various

basketball players. The structure is designed to facilitate pivoting based on multiple levels of
indexing:

import pandas as pd

#create DataFrame

df = pd.DataFrame({'team’: ,
'position’": ,

‘all_star": ,

'points’: })

#view DataFrame
print(df)

team position all_star points
0OAGY4

1AGNA4

2AFYG6

3AFYS8

4BGN9

5BFN5

6BFN5

7BFY12

Creating the Base Pivot Table without Subtotals

Our initial step involves creating a standard pivot table using the pd. pi vot _t abl e() function. This
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function aggregates the poi nt s variable across the specified row indices (t eamand al | _st ar
status) and column headers (posi ti on). We use the sumas the primary aggregation function to

calculate the total points for each unique combination of these factors.

The indices define the hierarchical structure of the resulting table. By setting i ndex=, we tell
Pandas to group the results first by team and then subdivide those results by whether the player is
an all-star. The columns are defined by posi ti on, separating the aggregated point totals into 'F'
(Forward) and 'G' (Guard) categories. This produces a clear matrix view of the data, but currently
lacks the team-level subtotals we desire.

We can use the following code to create a pivot table in Pandas that shows the sum of points for
each combination of team, all_star, and position in the DataFrame:

#create pivot table

my_table = pd.pivot_table(df, values='points',
index=,

columns='position’,

aggfunc='sum’)

#view pivot table
print(my_table)

position F G
team all_star
AN NaN 4.0
Y 14.04.0
BN 10.09.0
Y 12.0 NaN

In this output, we see the individual aggregates. For Team A, non-All-Stars (N) scored 4.0 points
as Guards (G), while All-Stars (Y) scored 14.0 points as Forwards (F). Now, suppose we would like
to add a subtotals row that shows the aggregate sum of points for each team across all positions,
regardless of All-Star status. This requires the more intricate manipulation detailed in the following
sections.

The Advanced Technique: Implementing Row Subtotals using GroupBy and
Concat

Achieving row subtotals in a multi-indexed Pandas pivot table requires moving beyond the basic
pi vot _t abl e() functionality and employing a loop-based approach utilizing gr oupby and concat .
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The fundamental strategy is to iterate over the highest level of the index (in this case, t eam),
calculate the sum for all rows belonging to that group, create a new row entry labeled 'Total' for
that group, and then append this new summary row to the group's data.

This method is powerful because it allows us complete control over where and how the subtotal
rows are inserted. By using the | evel =0 argument in the gr oupby operation, we ensure that the
summation occurs at the team level, ignoring the secondary index (al | _st ar status). Once the
individual group dataframes, now inclusive of their team totals, are generated, the pd. concat
function stitches them all back together into a single, cohesive dataframe.

Furthermore, to calculate a final Grand Total for the entire table, we calculate the sum of the
resulting dataframe columns and append a final row, labeled ('Grand', 'Total'). This structured
approach ensures data integrity and provides a clean, hierarchy-aware summary report. We can
use the following syntax to execute this complex summarization:

#add subtotals row to pivot table
pd.concat().append(my_table.sum().rename(('Grand’, 'Total')))

position F G

team all_star

AN NaN 4.0

Y 7.04.0

Total 7.0 8.0
BN5.09.0

Y 12.0 NaN

Total 17.0 9.0

Grand Total 24.0 17.0

Deconstructing the Subtotal Generation Code

The code block above, while concise, performs a sophisticated sequence of operations.
Understanding its components is key to mastering advanced Pandas manipulation. The core logic
resides within the list comprehension passed to pd. concat . We iterate through the original pivot
table using ny_t abl e. gr oupby( | evel =0) , which yields tuples of the primary index value (the
team name, x) and the subset dataframe corresponding to that team (y).

For each subset dataframe y, we calculate the column sums using y. sum() . This produces a
Series where the index is the column names ('F' and 'G’) and the values are the totals for that
team. We then use . renane((x, 'Total')) to assign a hierarchical index to this new subtotal
Series, where x is the team name and 'Total' is the level 1 index label, signifying it as a subtotal

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://pandas.pydata.org/docs/reference/api/pandas.concat.html
https://pandas.pydata.org/docs/user_guide/index.html
https://scales.arabpsychology.com/?p=101133
https://scales.arabpsychology.com
https://scales.arabpsychology.com

How to Easily Add Subtotals to a Pandas Pivot Table

row.

Finally, y. append() adds this newly calculated and labeled subtotal row to the bottom of the
current team's subset dataframe. The entire list of these modified, group-specific dataframes is
then passed to pd. concat , which vertically stacks them. This complex operation ensures that the
subtotal is correctly positioned directly beneath its respective group, enhancing the structured
presentation of the data summary.

Analyzing the Final Pivot Table with Subtotals

The resulting table successfully integrates both individual row aggregates and group-level
subtotals, culminating in a highly informative summary. We now have two distinct subtotal rows for
each team: one for Team A and one for Team B. These subtotals calculate the total points scored
for that team, categorized by position (F or G), regardless of the All-Star status.

For example, looking at the row labeled (A, Total), we see that Team A players scored 7.0
points as Forwards (F) and 8.0 points as Guards (G). This represents the sum of points for all
players on Team A for those respective positions. This subtotal is derived from summing the
values inthe (A, N) and (A, Y) rows.

The final row, (Grand, Tot al ), provides the overall summary for the entire dataset. This grand
total represents the total points scored across all teams and all criteria for each position. For
instance, the grand total of 24.0 for Forwards is the sum of (7.0 from Team A Total + 17.0 from
Team B Total). This two-tiered summarization provides analysts with a complete hierarchical view,
moving from the most granular summarized data point up to the overall dataset totals.

Conclusion: Mastering Hierarchical Summarization

While the standard Pandas pivot table function is excellent for basic aggregation, introducing

custom row subtotals for hierarchical indices requires an understanding of more advanced data
manipulation techniques. By strategically combining the iteration capabilities of gr oupby with the
structural rebuilding power of concat , analysts can manually insert and label summary rows
precisely where they are needed.

This approach ensures the integrity of the data while significantly improving the clarity and
analytical utility of the final report. Mastering this technique allows data professionals to customize
their outputs to meet complex reporting requirements, transitioning raw data summaries into
actionable, well-structured insights. For further details on the functions used, analysts are
encouraged to consult the official documentation for the Pandas pi vot _t abl e() function and

related indexing methods.
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We now have a clean, hierarchical pivot table that includes subtotals for each team, along with a
comprehensive grand total row, providing a complete summary of the metrics organized by team,
all-star status, and position. This methodology is fundamental for creating professional and detailed

data summaries using the Pandas DataFrame structure.
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