
PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com

Learning Pandas: GroupBy and
nlargest() for Data Analysis

Authored by

Mohammed looti

October 30, 2025

RECOMMENDED CITATION

Mohammed looti (2025). Learning Pandas: GroupBy and nlargest() for Data Analysis.

PSYCHOLOGICAL STATISTICS. Retrieved from

https://statistics.arabpsychology.com/?p=6172

https://statistics.arabpsychology.com/?p=6172
https://statistics.arabpsychology.com/?p=6172
https://statistics.arabpsychology.com/?p=6172
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com


Learning Pandas: GroupBy and nlargest() for Data Analysis 2

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com

Introduction to Pandas and Grouped Analysis

In the expansive ecosystem of Python programming dedicated to data analysis, the Pandas library

reigns supreme as an essential framework. It is celebrated for offering robust, high-performance,

and intuitive data structures and manipulation tools, cementing its status as a core competency for

data scientists and analysts globally. Central to its functionality is the DataFrame: a versatile, two-

dimensional, tabular structure analogous to a conventional spreadsheet or an SQL table, featuring

labeled axes for easy access to rows and columns.

A frequent and highly critical requirement in advanced data manipulation involves isolating and

extracting specific, high-value data points categorized by groups. For example, a business analyst

might need to pinpoint the top five highest-grossing products within each geographical region, or a

sports statistician might seek the three best performers on every specific team. Successfully

executing this type of grouped analysis is fundamental to deriving precise, actionable insights and

revealing underlying patterns obscured within the larger dataset.

This comprehensive guide is designed to showcase the highly efficient methodology for achieving

this goal using the synergistic combination of two powerful Pandas methods: groupby() and

nlargest(). Utilizing these methods together provides a clean, elegant, and performance-

optimized pathway to retrieve the top N values based on categorical grouping within a DataFrame.

Furthermore, we will explore advanced techniques, such as performing subsequent aggregations

on these selected top values, ensuring you gain a mastery of these indispensable data processing

techniques through practical, detailed examples.

Deep Dive into the groupby() Mechanism

The groupby() method stands out as one of the most frequently utilized and conceptually

powerful features available in Pandas. It serves as the foundation for performing complex

aggregations, transformations, and filtrations on structured datasets. The underlying philosophy of

groupby() is modeled after the well-known "split-apply-combine" paradigm, which dictates a

structured approach to group-wise computation:

Split: The initial DataFrame is logically partitioned into discrete groups, where each group is

defined by unique values found in one or more specified key columns (e.g., grouping by

'Department' or 'Country').

Apply: A computational function is then executed independently on each segregated group. This

function can be an aggregation (like calculating the sum, mean, or count), a transformation (such

as normalizing data within group boundaries), or a filtration operation.

Combine: Finally, the results generated from applying the function to all individual groups are
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merged back together to form a coherent new data structure, which typically manifests as a Series

or a new DataFrame, complete with appropriate group labels.

When a user invokes the groupby() method, the result is not an immediate calculation but rather

a special internal object known as a DataFrameGroupBy object. This object acts as a powerful

intermediary that holds the grouping information but performs computations only when an

aggregation or transformation method is explicitly called upon it. This principle of deferred

execution, or lazy evaluation, is crucial to the library's high performance and efficiency, especially

when dealing with massive datasets where full iteration is unnecessary.

For the specific task of finding the largest values per category, our workflow involves first grouping

the DataFrame using a categorical variable (e.g., 'product_category'), then isolating the numerical

column of interest (e.g., 'revenue'), and subsequently instructing Pandas to apply the nlargest()

method to the selected numerical Series within each group. This precise sequence ensures that

the selection of top values is executed independently and efficiently across all defined groups.

Optimizing Selection with nlargest()

While groupby() provides the structural framework for group-wise operations, the nlargest()

method is the specialist tool designed for the rapid retrieval of the largest N elements from any

Pandas Series. A key reason for favoring nlargest() over manual sorting and slicing (e.g., using

sort_values().tail(N)) is its significant performance advantage. For very large datasets,

standard sorting is computationally expensive as it requires ordering every single element. In

contrast, nlargest() typically employs more efficient algorithms, such as partial sorting or utilizing

a heap data structure, to find only the desired top N values without needing to fully sort the

underlying data.

The standard usage of nlargest() is refreshingly simple: Series.nlargest(n), where the

integer n determines the quantity of largest values to be returned. By convention, the results are

presented in descending order. When this method is coupled with groupby(), it acts as the

primary "apply" function in the split-apply-combine process, operating independently on the

numerical Series belonging to each subgroup created by the grouping key.

This optimized approach yields a clean, readable syntax for retrieving the top N records per

category in a Pandas DataFrame, as demonstrated in the typical code pattern below. This pattern

is highly favored by professional data analysts for its clarity and execution speed:

# Display two largest values by group for 'values_var' within each 'group_var'

df.groupby('group_var').nlargest(2)

The structure of the output resulting from this operation is noteworthy: it is a Series that features a
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hierarchical or multi-level Index. This MultiIndex incorporates both the group key (e.g., the team

name) and the original DataFrame index, providing a robust mechanism to not only identify the top

values but also efficiently trace them back to their originating rows in the source dataset.

Setting Up Our Example DataFrame for Demonstration

To effectively illustrate the practical application of the combined groupby() and nlargest()

methods, we will construct and utilize a straightforward Pandas DataFrame. This dataset is

designed to simulate a common analytical scenario: measuring performance metrics for members

belonging to different organizational teams.

The preparatory steps involve importing the necessary Pandas library and then defining our

sample data. The DataFrame comprises two essential columns: the categorical grouping variable,

'team', and the numerical metric, 'points', which represents the scores achieved by each team

member.

import pandas as pd

# Create DataFrame with team and points data

df = pd.DataFrame({'team': ,

'points': })

# View the created DataFrame to understand its structure

print(df)

team points

0 A 12

1 A 29

2 A 34

3 A 14

4 A 10

5 B 11

6 B 7

7 B 36

8 B 34

9 B 22

The resulting DataFrame, df, contains ten distinct entries distributed across two categories, 'A' and

'B'. Each row records a specific point score associated with a team member. This structure is

perfectly suited for demonstrating our primary objective: efficiently isolating and identifying the

highest performance scores within the confines of each defined team group.
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Example 1: Efficiently Extracting Top N Values per Group

The initial and most direct application of this combined methodology is focused on simple

extraction: identifying and presenting the N largest values for a numerical column, segmented by a

specific categorical grouping column. In our current example, the goal is to find the two largest

points scored by members within each team ('A' and 'B'). This operation is indispensable in real-

world scenarios, such as determining the best-performing units in a company or identifying outlier

records within distinct data segments.

This powerful selection is achieved by seamlessly chaining the groupby() method with the

nlargest() method. The workflow is executed in three logical steps: first, grouping the entire

DataFrame using the column 'team'; second, isolating the metric of interest, 'points'; and third,

applying the nlargest(2) function to retrieve the two highest scores calculated independently for

every group.

# Display the two largest points values grouped by team

df.groupby('team').nlargest(2)

team

A 2 34

1 29

B 7 36

8 34

Name: points, dtype: int64

The resulting output is a Pandas Series characterized by its MultiIndex. The outermost index level

clearly identifies the team ('A' or 'B'), while the inner index level precisely corresponds to the

original DataFrame's row index where the top score was initially recorded. Analyzing the result, we

see that for team 'A', the top scores are 34 (at original index 2) and 29 (at index 1).

Correspondingly, for team 'B', the maximum scores are 36 (at index 7) and 34 (at index 8). This

hierarchical index structure is fundamentally valuable as it allows analysts to not only view the

maximum values but also to instantaneously trace the records back to their source data for further

verification or context.

Example 2: Performing Statistical Operations on N Largest Values by Group

Often, simply identifying the top N values is insufficient; true analytical depth requires performing

subsequent statistical analysis or aggregation specifically on those selected records. Common

tasks include calculating the sum, mean, or standard deviation exclusively of the top N scores

within each group. This advanced requirement is elegantly solved by leveraging the apply()
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method, frequently coupled with an anonymous function, such as a lambda function.

The apply() method grants the necessary power to execute any arbitrary function over each

group independently. When used in conjunction with a lambda function, it achieves immense

flexibility. In the following example, after grouping by 'team' and selecting 'points', we apply a

lambda that first calls nlargest(2) on the group's Series, and immediately calculates the sum of

those two values.

# Calculate the sum of the two largest points values for each team

df.groupby('team').apply(lambda grp: grp.nlargest(2).sum())

team

A 63

B 70

Name: points, dtype: int64

The resulting Series clearly summarizes the performance: the combined score of the two top

performers in team A is 63 (34 + 29), and for team B, the combined top score is 70 (36 + 34). This

methodology can be easily adapted to compute other aggregations, such as finding the mean of

the top N values. We simply substitute the .sum() operation with .mean() within the lambda

function:

# Calculate the mean of the two largest points values for each team

df.groupby('team').apply(lambda grp: grp.nlargest(2).mean())

team

A 31.5

B 35.0

Name: points, dtype: float64

This demonstration highlights the remarkable flexibility achieved when combining groupby(),

apply(), and nlargest(), enabling the execution of highly specific and highly powerful data

analysis tasks that go far beyond simple filtration.

Conclusion: Mastering Group-Wise Top N Selection

The strategic pairing of groupby() and nlargest() within Pandas represents an exceptionally

efficient and robust pattern for extracting and conducting analysis on the top N values within

distinct segments of a dataset. This approach not only streamlines data processing workflows but

also ensures high performance by avoiding unnecessary full dataset sorting.
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Whether your analytical requirement is to simply display these high-ranking records or to perform

complex secondary aggregations--a task made feasible and elegant using the apply() method in

conjunction with lambda functions--Pandas provides the necessary tools for accurate and

performant data manipulation. By integrating these techniques into your toolkit, you can unlock

deeper, group-specific insights from your data, tackling a broad spectrum of analytical challenges

with enhanced confidence and efficiency. We strongly encourage further experimentation with

different grouping keys, varying values of N, and diverse aggregation functions to fully appreciate

the versatility and power inherent in these fundamental Pandas methods.

Note: The comprehensive documentation for the GroupBy function, along with all associated

methods, is available on the official Pandas project website.

Additional Resources

The following tutorials explain how to perform other common operations in pandas:
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