Learning Pandas: A Step-by-Step
Guide to Calculating Summary
Statistics for Data Analysis

Authored by
Mohammed looti

October 30, 2025

Mohammed looti (2025). Learning Pandas: A Step-by-Step Guide to Calculating Summary
Statistics for Data Analysis. PSYCHOLOGICAL STATISTICS. Retrieved from
https://statistics.arabpsychology.com/?p=6306

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com



https://statistics.arabpsychology.com/?p=6306
https://statistics.arabpsychology.com/?p=6306
https://statistics.arabpsychology.com/?p=6306
https://statistics.arabpsychology.com/?p=6306
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

Learning Pandas: A Step-by-Step Guide to Calculating Summary Statistics for Data Analysis

Introduction: Unlocking Data Insights with Pandas Summary Statistics

In the initial phases of any data analysis project, gaining a fundamental understanding of your
dataset's characteristics is absolutely paramount. This critical step, often termed descriptive
statistics, provides a concise, quantitative summary of the data distribution, helping analysts
quickly uncover initial patterns, detect potential outliers, and validate underlying assumptions. For

Python practitioners, the highly efficient and flexible Pandas library serves as an indispensable
tool, offering powerful functions designed to calculate these essential summary statistics with

remarkable ease and speed.

This comprehensive article is designed to guide you through the various methods available within
the Pandas ecosystem for computing descriptive summaries across variables stored in a Pandas
DataFrame. We will explore techniques tailored for both numeric variables and string-based

categorical data. Furthermore, we will demonstrate how to generate sophisticated statistics for
specific subgroups within your dataset using powerful grouping operations. Mastering these
methods will significantly enhance your ability to perform robust exploratory data analysis (EDA)
and transition swiftly from raw data to meaningful, actionable conclusions.

By the conclusion of this tutorial, you will possess the practical knowledge required to efficiently
summarize any dataset, establishing a strong, analytical foundation necessary for subsequent
advanced modeling and investigation tasks. Let us now delve into the core functionalities that
Pandas provides for executing this crucial step in the modern data science workflow.

Core Pandas Methods for Generating Summary Statistics

The Pandas library is built upon highly optimized C and Python foundations, offering intuitive and
fast functions for statistical aggregation. The cornerstone function for generating descriptive
statistics is . descri be(), which intelligently adapts its statistical output based on the underlying
data types it processes. Beyond simple column summaries, Pandas also provides robust grouping
capabilities, essential for achieving more granular and comparative analysis.

The primary statistical approaches covered in this guide are categorized below, emphasizing their
distinct applications based on data type:

Method 1: Comprehensive Summary for Numeric Variables
By default, the . descri be() method processes all numeric variables within your DataFrame. This

function provides a rapid, detailed statistical overview, including measures of central tendency,
dispersion, and distribution shape--a necessary first step in understanding quantitative features.

df.describe()
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Method 2: Descriptive Summary for Categorical Variables

When analyzing qualitative or categorical data, often stored as strings or 'object' dtypes, the
required statistics change dramatically. By explicitly setting the i ncl ude=' obj ect' parameter
within . descri be(), you can shift the focus to frequency, count, uniqueness, and the most
common value (the mode) for your string-based columns.

df.describe(include='object")

Method 3: Grouped Statistics for Contextual Analysis
For comparative and targeted analysis, Pandas allows for the computation of summary statistics

based on specific, predefined groups within the data. The immensely powerful . gr oupby() method
enables data segmentation, facilitating the application of aggregation functions--such as . mean(),
. medi an(), or . max() --to compare characteristics across different categories or segments.

df.groupby(‘'group_column').mean()
df.groupby(‘group_column’).median()

df.groupby(‘group_column’).max()

These core functions constitute the backbone of exploratory data analysis in Pandas. To fully
appreciate their utility, we will now proceed by constructing a concrete example DataFrame that
simulates real-world data complexity.

Preparing Your Data: A Practical Example Setup

To effectively demonstrate the calculation of these descriptive summaries, we will construct a
sample Pandas DataFrame. This simulated dataset models performance statistics for different

sports teams, including metrics such as points scored, assists recorded, and rebounds collected,
alongside their corresponding team affiliation. This structure is ideal for illustrating how to handle
both numeric variables and categorical data, and how to perform statistics based on groupings.

The initial step involves importing the necessary libraries: Pandas for core DataFrame operations
and NumPy, which is frequently utilized in the data science stack, particularly for representing
missing values using np. nan. We intentionally introduce missing data points (represented by NaN)
into the assi st's and r ebounds columns. This serves to illustrate how Pandas statistical functions
gracefully handle non-existent data during computation, typically by excluding them from the
counts and calculations.
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import pandas as pd
import numpy as np

#create DataFrame

df = pd.DataFrame({'team": ,
‘points’; ,

‘assists'’:,

'rebounds": })

#view DataFrame
print(df)

team points assists rebounds
0A185.011.0

1 A22NaN 8.0
2A197.010.0
3A149.06.0
4B1412.06.0
5B119.05.0

6B 209.09.0

7B 28 4.0 NaN

8B 305.06.0

The resulting DataFrame contains four columns: t eam(our single categorical variable) and poi nt s,

assi sts, and rebounds (our numeric variables). The visible presence of NaN values in the

assi sts and r ebounds columns is key, as it allows us to examine how statistical computations
automatically adjust for data incompleteness.

Deep Dive into Numeric Variable Summaries

The process of obtaining a rapid statistical profile for numeric variables is typically the first

analytical action taken on a dataset. The df . descri be() method is purpose-built for this task in

Pandas, providing a consolidated output that covers central tendency, variability (dispersion), and
positional measures (quartiles). It intelligently targets all columns containing integer or float data
types and calculates a standard set of descriptive statistics.

Applying df . descri be() to our DataFrame yields a comprehensive statistical summary for the

poi nt s, assi sts, and r ebounds columns, as shown below:

df.describe()
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points assists rebounds

count 9.000000 8.000000 8.000000
mean 19.555556 7.500000 7.625000
std 6.366143 2.725541 2.199838

min 11.000000 4.000000 5.000000
25% 14.000000 5.000000 6.000000
50% 19.000000 8.000000 7.000000
75% 22.000000 9.250000 9.250000
max 30.000000 12.000000 11.000000

The resulting output provides eight crucial summary statistics for each numeric feature, which are

vital for initial data assessment:

count: The number of valid, non-null observations. Note that assi st s and r ebounds have a count
of 8, confirming the presence of one missing NaN value in each column.
mean: The arithmetic average value. For poi nts, the average score is approximately 19.56,

providing a measure of central tendency.
std: The standard deviation, quantifying the spread or dispersion of the data relative to the mean.

A standard deviation of 6.37 for poi nts suggests a moderate level of variability in scoring
performance.

min and max: The smallest and largest observed values, respectively, which define the range of
the data.

25%, 50%, and 75% (Quartiles): These represent the 1st, 2nd (the median), and 3rd quartiles.
The 50% value (median) is particularly useful as it represents the middle point, unaffected by
extreme outliers. The difference between the 75% and 25% values gives the interquartile range

(IQR).

Collectively, these descriptive statistics offer a clear, immediate snapshot of the distribution for
each numeric feature, allowing analysts to quickly gauge data range, central location, and overall
spread.

Analyzing Categorical Data: Summaries for String Variables

In contrast to numeric variables, categorical variables--which define groups or labels--are
summarized using statistics focused on frequency and uniqueness rather than means and
standard deviations. To obtain relevant descriptive statistics for qualitative features, particularly
those stored as 'object’ dtypes, Pandas requires explicit instruction.

We achieve this specialized summary by invoking . descri be() and passing the parameter
i ncl ude=' obj ect' . This parameter instructs Pandas to bypass the default numeric calculations
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and focus exclusively on non-numeric columns, providing insights that are meaningful for
categorical data, such as counts of unique categories and frequency distributions.

df.describe(include='object")

team
count 9
unique 2
top B
freq 5

The output generated for our t eamcolumn provides a distinct set of summary statistics pertinent to

categorical variables:

count: The total number of non-null entries (9 in this case, meaning no missing team
assignments).

unique: The number of distinct categories present in the column. Here, there are 2 unique teams
(‘A" and 'B"). This helps assess the cardinality of the feature.

top: The value that occurs most frequently, also known as the mode. Team 'B' is identified as the
most common team.

freq: The raw count (frequency) of the t op value. Team 'B' appears 5 times in the dataset.

These statistics are invaluable for understanding the composition of your categorical features.
Knowing the 'top' and 'freq' values can quickly highlight dominant categories, while the 'unique’
count is crucial for determining how many distinct groups need to be handled during analysis or
feature engineering.

Grouped Statistics: Gaining Contextual Insights

Often, the goal of data analysis extends beyond summarizing the entire dataset; it requires
comparing summary statistics across different, naturally occurring subgroups. Pandas solves this

need using its powerful . gr oupby() method. This function allows you to perform a "split-apply-
combine" operation: splitting the DataFrame into groups based on a key (like the t eam column),
applying a calculation (like the mean), and combining the results into a meaningful summary table.

Let us calculate the average value for all numeric variables, but segmented by the t eamvariable.

This crucial step immediately reveals how the average performance metrics (points, assists,
rebounds) differ between Team A and Team B, providing a contextual comparison:

df.groupby(‘team').mean()
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points assists rebounds
team

A 18.257.08.75

B 20.60 7.8 6.50

The output demonstrates that Team B, on average, scores higher in poi nt s and records more
assi st s, while Team A holds a clear advantage in average r ebounds. This type of comparative
analysis is essential for identifying disparities, strengths, and weaknesses inherent in different
segments of your data, making . gr oupby() an indispensable tool for actionable insights.

The utility of . groupby() is extremely flexible, allowing for the application of any relevant
aggregation function. For instance, if you are concerned that extreme scores might unduly
influence the mean, calculating the median for each group offers a robust alternative measure of

central tendency, as it is less sensitive to outliers.
df.groupby(‘team').median()

points assists rebounds
team

A1857.09.0

B 20.09.06.0

By comparing the mean and median values across groups, analysts can also gain an initial

understanding of the skewness of the underlying distribution within each group. This powerful
combination of splitting and aggregating is fundamental to advanced data preparation and feature
engineering.

Conclusion: Empowering Your Data Analysis Journey

Mastering the efficient calculation of summary statistics is not merely a technical step, but a

foundational requirement for rigorous data science. The Pandas library in Python provides an
exceptionally versatile and efficient toolkit, offering clear and concise pathways to summarize your
dataset's core characteristics.

We have thoroughly explored the mechanisms to generate descriptive summaries: for numeric
variables using the default df . descri be() method, and for categorical variables by utilizing the

specialized i ncl ude=' obj ect' parameter. Crucially, we also demonstrated the transformative
power of the . gr oupby() method, which facilitates in-depth comparative analysis across diverse
segments of your data. These techniques are indispensable for initial data exploration, rapidly
identifying potential data quality issues--such as missing values or severe distributional skew--and
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formulating robust hypotheses for subsequent investigation.

By seamlessly integrating these powerful techniques into your analytical workflow, you can ensure
a deeper, more nuanced understanding of your data, enabling more informed decision-making and
establishing a solid groundwork for advanced modeling. We highly encourage you to continue
exploring the extensive official Pandas documentation to uncover even more sophisticated ways to

analyze and transform complex datasets.

Additional Resources

For a more in-depth understanding of the descri be() function and other Pandas functionalities,
refer to the official Pandas documentation.

The following tutorials explain how to perform other common tasks in Pandas:
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