Learning Pandas: Generating
Frequency Tables from Multiple
Columns

Authored by
Mohammed looti

February 24, 2026

Mohammed looti (2026). Learning Pandas: Generating Frequency Tables from Multiple
Columns. PSYCHOLOGICAL STATISTICS. Retrieved from
https://statistics.arabpsychology.com/?p=3131

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com



https://statistics.arabpsychology.com/?p=3131
https://statistics.arabpsychology.com/?p=3131
https://statistics.arabpsychology.com/?p=3131
https://statistics.arabpsychology.com/?p=3131
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

Learning Pandas: Generating Frequency Tables from Multiple Columns

In the modern discipline of data analysis, a foundational step for gaining initial insights into any

dataset involves scrutinizing the distribution and occurrence rates of specific values. This process

is crucial for effective frequency table generation. While calculating the frequencies for a single
variable is generally straightforward, the complexity--and utility--significantly increases when we
need to determine the frequencies based on unique combinations of values spanning multiple
columns. This advanced technique is essential for understanding variable relationships. This
comprehensive guide is designed to walk you through the precise methods to accomplish this task
efficiently using the powerful Pandas library within the Python ecosystem, complete with clear
syntax explanations and practical, real-world code examples.

The capability to derive a detailed frequency table from multiple interacting columns within a

Pandas DataFrame is an indispensable skill for any data professional. It provides a structured

mechanism for identifying crucial data patterns, revealing hidden relationships between various
categorical variables, and serving as a vital preparatory step for more intensive statistical analysis
or sophisticated data visualization projects. By mastering this process, analysts can achieve a
deeper understanding of the underlying structure and composition of their datasets, quickly
highlighting the prevalence and rarity of specific attribute pairings.

Understanding the Core Syntax for Multi-Column Frequency Counts

When working with Pandas, the primary, most robust, and idiomatic method for generating a
frequency table across two or more columns is through the direct application of the

“value_counts()” function. Unlike methods that require explicit grouping and counting (like
“groupby().size()"), ‘value_counts()” offers a highly versatile and optimized solution specifically
designed for this type of aggregated counting across specified data subsets. This function handles
the necessary internal grouping and calculation steps seamlessly.

The structure required to execute this multi-column count is elegantly concise and highly effective.
Analysts simply invoke the ".value_counts()" method directly on the entire Pandas DataFrame

(represented here as "df’) and provide a standard Python list containing the exact names of the
columns intended for analysis. This list serves as the instruction set for Pandas, directing it to treat
every unique combination of values encountered across the specified columns as a single, distinct
entity, subsequently tallying the total occurrences of that composite entity throughout the dataset.

df.value_counts()

The standard result of this powerful operation is a Pandas Series object. In this resulting Series,

the index structure becomes a Multilndex, where each level corresponds to one of the original
input columns, reflecting the unique combinations of values. Critically, the values within the Series
represent the calculated frequency counts. By default, Pandas sorts this Series in descending
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order based on the frequency counts, ensuring that the most frequently occurring combinations are
instantly visible at the top, facilitating rapid data interpretation and exploratory analysis.

Demonstrating the Method with a Practical Dataset

To fully appreciate the utility and simplicity of the multi-column frequency counting method, let us
apply the syntax to a concrete, real-world example. We will simulate a common data scenario
involving sports statistics. Suppose we possess a dataset, structured as a Pandas DataFrame,

that meticulously records information about several basketball players. This DataFrame includes
critical categorical identifiers such as the player's affiliated “‘team’, their designated “position” on
the court, and a numerical metric like “points’ scored. Our primary analytical objective is to
determine the absolute frequency of every unique pairing of ‘team™ and “position” represented in
the data.

Before proceeding with the analysis, the sample data must be instantiated. The following Python
code snippet utilizes the Pandas library to construct this example DataFrame from scratch. This
initialization step allows us to meticulously control the input data, ensuring our subsequent
application of the “value_counts()" method is tested against a defined, realistic structure that
mirrors production datasets.

import pandas as pd

# Create the sample DataFrame structure for basketball player data
df = pd.DataFrame({'team' : ,

'position’ :

'points’: })

# Display the initial DataFrame structure
print(df)

team position points
0AG24
1AG33
2A G20
3AF15
4BG 16
5BG 16
6BF29
7BF 25

With the sample data successfully loaded into our DataFrame, we can now execute the core
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operation. We call ".value_counts()" and explicitly pass *" as the list of columns. This tells Pandas

to look at rows where both the “team™ and “position” are identical, treating the resulting combination
as a single observation unit. The outcome immediately summarizes the distribution across the key
categorical variables in our dataset.

# Count the frequency of unique combinations across 'team' and 'position' columns
df.value_counts()

team position
AG3

BF2

G2

AF1

dtype: int64

The resulting Pandas Series, structured with a powerful Multilndex, provides immediate and

actionable insights into the player composition. It allows us to quickly quantify the distribution of
players based on their team assignment and role:

The most frequent combination is team 'A' players designhated as position 'G', occurring 3 times.
Team 'B' has 2 players designated as position 'F'.

Team 'B' also has 2 players designated as position 'G'.

The least frequent combination observed is team 'A' players designated as position 'F', occurring
only 1 time.

This clear, hierarchical breakdown offers significant value, providing immediate statistical context
regarding the relative prevalence of different player roles within each organizational structure
defined in the sample data.

Structuring Results: Converting the Series to a DataFrame

Although the default output--a Pandas Series with a Multiindex--is mathematically correct and

efficient for internal processing, it often presents limitations when the goal is data presentation,
advanced filtering, or integration into downstream analytical pipelines. A fully structured Pandas
DataFrame is typically preferred because it offers superior flexibility for subsequent data
manipulation, including sorting, complex filtering, and exporting data to common formats like CSV
or Excel. Transforming the output into a DataFrame makes the data structure more intuitive and
column-oriented for general consumption.

To achieve this transformation, we utilize the essential Pandas method, “.reset_index()’, which is
chained immediately after the “value_counts()" call. The fundamental purpose of this method is to
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take the index levels--in this case, the ‘team™ and “position” Multilndex--and convert them into
standard columns within a new DataFrame. This action effectively flattens the hierarchical
structure. The frequency counts themselves are preserved and placed into a new column, which
Pandas functionalities generally label with the generic name "0" by default.

# Count frequency and convert the resulting Series into a tabular DataFrame format
df.value_counts().reset_index()

team position 0
0AG3
1BF2
2BG2
3AF1

As demonstrated by the output, the categorical variables (‘team™ and “position”) are now clearly
delineated across their own distinct columns. This revised structure is significantly easier to work
with, enabling straightforward operations such as sorting the results based on the count column,
filtering for specific teams, or using this tabular output directly as data input for visualization
libraries.

Finalizing Presentation: Renaming the Frequency Column

A best practice in programming and data analysis is to ensure that all variables and output

columns are descriptive and easily understandable. Following the execution of “.reset_index()’,
the column containing the critical frequency counts often receives a non-descriptive, default integer
name like "0°. While technically accurate, this label significantly compromises the readability and
overall quality of the final output, especially when results are shared with stakeholders or
integrated into automated reports. Enhancing clarity by renaming this column (e.g., to ‘Count’ or
'Frequency") is highly recommended.

To efficiently rename the count column, we introduce another chained operation: the ".rename()’
method. This method is exceptionally flexible, allowing users to map existing column names to
new, descriptive names using a Python dictionary passed to the “columns™ parameter. In our
scenario, we map the default column name 0" to the more appropriate name “'count". This
standard cleanup step ensures the final data product adheres to high standards of documentation
and interpretability, making the results instantly accessible to anyone reviewing the DataFrame.

# Calculate frequencies, reset index, and rename the resulting frequency column for clarity
df.value_counts().reset_index().rename(columns={0:'count'})

team position count
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0AG3
1BF2
2BG2
3AF1

The output of this final chained operation is the ideal, production-ready Pandas DataFrame. It

provides an unambiguous frequency table, explicitly defining the two grouping variables (‘team’,
‘position’) and the quantitative result (‘count’). This structure is optimized for immediate use in
reporting, dashboard generation, or as verified input for subsequent machine learning models,
representing a critical step in transforming raw data into meaningful business intelligence.

Conclusion and Next Steps in Exploratory Analysis

Mastering the creation of a powerful frequency table based on the combinations of multiple

columns is a fundamental cornerstone of effective data analysis within the Pandas ecosystem. By
intelligently employing the ".value counts()’ method, followed by the structural refinements

offered by ".reset_index()" and ".rename()’, data professionals can swiftly convert sprawling raw
data into concise, tabular summaries of attribute occurrences. This capability is paramount for
exploratory data analysis (EDA), allowing for rapid pattern detection and rigorous preparation of
datasets for advanced modeling techniques.

We strongly recommend that you move beyond these basics and experiment further with the
versatile "value_counts()” function. A key parameter for deeper analysis is "normalize=True", which
transforms the absolute counts into relative frequencies (proportions), providing insight into the
percentage distribution of categories. Additionally, exploring how to save these resulting frequency
DataFrames back to external files or integrating them into visualization tools will solidify your
command over these essential Pandas functionalities. Continual practice with these core

methods ensures you can extract maximum meaningful insights from even the most complex
datasets with efficiency and precision.

Additional Resources for Pandas Mastery

For those dedicated to advancing their expertise in Pandas and general data manipulation
techniques, the following curated resources offer guidance on other commonly encountered data
analysis tasks:
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