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The ntile() function is an essential tool provided by the dplyr package in R, designed specifically

for efficient data organization and segmentation. Its primary role is to divide a numeric data set or

vector into a specified number of groups, ensuring that these groups are as close to equal size as

mathematically possible. This approach is fundamental for performing quantile analysis, allowing

analysts to quickly partition data to understand distribution patterns or identify upper and lower

segments of a variable.

Effective use of ntile() facilitates advanced exploratory analysis, such as identifying the precise

thresholds that define the top 10% (deciles) or the four equal segments (quartiles) of a distribution.

By integrating seamlessly with other powerful dplyr functions, such as group_by() and mutate(),

ntile() becomes a cornerstone for complex data manipulation tasks, particularly when ranking or

segmenting observations based on a continuous variable is necessary for modeling or reporting.

Introduction to Quantile Grouping and Ranking

In statistical analysis, dividing data into groups based on rank is a common requirement. The

ntile() function addresses this need directly by enabling users to break up an input vector or

column within a data frame into $n$ distinct, ordered buckets. This process is inherently superior to

simple ranking when the goal is to categorize observations based on their relative position within

the entire distribution, rather than assigning a unique rank to every single observation.

The practical application of ntile() spans various domains, from finance, where it might be used to

segment customers by spending habits into quintiles, to academic research, where it helps

determine the performance quartiles of test scores. The simplicity of its syntax belies its analytical

power, making it a favorite among R programmers who prioritize readable and expressive code.

Understanding how ntile() handles ties and unequal divisions is key to accurate interpretation of

the resulting groups.

Understanding the ntile() Syntax and Mechanics

The mechanism behind ntile() is straightforward, yet precise. It calculates the necessary cut points

to segment the data such that the resulting $n$ groups contain an approximately equal number of

observations. While the function aims for strictly equal sizes, mathematical constraints--particularly

when the total number of observations is not perfectly divisible by $n$--mean that bucket sizes

may sometimes differ by up to one observation. This minor variance ensures that all observations

are categorized and the integrity of the quantile division is maintained.

The function employs the following basic syntax, which clearly defines the input data and the

required segmentation level:

ntile(x, n)
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Where:

x: Represents the input vector or column containing the numeric data to be segmented. This is the

variable whose distribution is being analyzed.

n: Specifies the target number of buckets or groups the data should be divided into. This value

determines the granularity of the quantile analysis (e.g., 4 for quartiles, 10 for deciles).

It is important to reiterate a foundational principle of this function: the size of the resulting buckets

may differ by up to one observation, ensuring that all data points are accounted for and the

numerical assignment of groups accurately reflects the relative magnitude of the values within the

input vector.

Core Principles of ntile() Grouping

When ntile() executes, it assigns group labels based on the rank of the values in the input vector

x. The smallest values receive the lowest bucket numbers (starting with 1), and the largest values

receive the highest bucket numbers (up to $n$). This intrinsic ordering is crucial for using the

resulting groups in subsequent filtering, aggregation, or visualization steps.

The function operates by ordering the values internally and then distributing them sequentially

across the $n$ buckets. If we have 100 observations and request 4 tiles (quartiles), the function

will aim to place 25 observations in bucket 1, 25 in bucket 2, and so on. If we have 11 observations

and request 5 tiles, the function calculates the ideal group size (11 / 5 = 2.2). It then allocates

observations, resulting in groups that might look like 3, 2, 2, 2, 2 or similar distributions that sum

back to 11, minimizing the discrepancy between group sizes.

This systematic grouping technique makes ntile() particularly powerful when dealing with non-

normal distributions or when the analysis requires relative segmentation rather than absolute

thresholds. By relying on rank, it provides a non-parametric method for understanding where

observations fall relative to their peers within the dataset.

Example 1: Applying ntile() to a Simple Vector

To illustrate the basic application of ntile(), we will start by using a straightforward numeric vector.

This example clearly demonstrates how the function segments the raw data points into defined,

ordered groups based on their magnitude. We will create a vector containing eleven elements and

instruct ntile() to divide this data into five distinct buckets.

The following code block shows the necessary steps: loading the dplyr package, defining the data

vector x, and executing the ntile() function to achieve the desired five-part segmentation.

Observing the output immediately reveals the group assignments for each original data point.
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library(dplyr)

#create vector

x <- c(1, 3, 4, 6, 7, 8, 10, 13, 19, 22, 23)

#break up vector into 5 buckets

ntile(x, 5)

1 1 1 2 2 3 3 4 4 5 5

In this scenario, the total number of elements (11) is divided into 5 tiles. The distribution of

elements across the five buckets is 3, 2, 2, 2, 2, summing to 11. This outcome perfectly illustrates

how ntile() manages the uneven division, prioritizing the assignment of one extra element to the

initial buckets (those representing the lowest ranks) to maintain the integrity of the distribution.

Interpreting Vector Output and Tile Assignments

The output generated by the previous example is a new vector of group assignments,

corresponding element-by-element to the original input vector x. The position of each number in

the output vector indicates the tile assignment for the corresponding value in x. For instance, the

first element of x (value 1) is assigned to tile 1, the fourth element (value 6) is assigned to tile 2,

and so forth.

A closer look at the assignments reveals the clear relationship between the magnitude of the data

point and its assigned bucket number. The smallest values are consistently routed to the lowest-

numbered bucket, representing the bottom quantiles of the data distribution. Conversely, the

largest values are consistently placed into the highest-numbered bucket, signifying the top

quantiles.

The elements with the smallest values, specifically 1, 3, and 4, are all grouped into bucket 1,

defining the lowest 20% quantile group.

Moving up the scale, the next two values, 6 and 7, are assigned to bucket 2.

The largest values, 22 and 23, occupy the final group, bucket 5, which represents the highest 20%

of the dataset in terms of magnitude.

This clear partitioning provides an immediate summary of the data's dispersion, allowing analysts

to identify the data points residing in the most extreme or most average portions of the distribution

without manual calculation of percentile cutoffs.
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Example 2: Utilizing ntile() within a Data Frame

While useful on simple vectors, the true power of ntile() emerges when it is applied within the

context of a data frame, typically using the mutate() function from dplyr to create a new grouping

variable. In this example, imagine we have a data frame tracking nine basketball players and their

recent scoring performance, and we wish to segment them into three performance tiers (terciles).

First, we define our sample data frame, which contains player identifiers and their respective

scores:

#create data frame

df <- data.frame(player=LETTERS,

points=c(12, 19, 7, 22, 24, 28, 30, 19, 15))

#view data frame

df

player points

1 A 12

2 B 19

3 C 7

4 D 22

5 E 24

6 F 28

7 G 30

8 H 19

9 I 15

Next, we load the dplyr package and use ntile() on the points column to generate a new variable,

bucket, segmenting the players into three equal performance groups. Since we have 9 players

and requested 3 tiles, each bucket will contain exactly 3 players.

library(dplyr)

#create new column that assigns players into buckets based on points

df$bucket <- ntile(df$points, 3)

#view updated data frame

df

player points bucket
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1 A 12 1

2 B 19 2

3 C 7 1

4 D 22 2

5 E 24 3

6 F 28 3

7 G 30 3

8 H 19 2

9 I 15 1

The resulting bucket column assigns a value from 1 to 3 to each player, instantly categorizing their

performance level relative to the rest of the team. This new variable is critical for subsequent

analysis, such as calculating the average points scored by players in the top tier versus the bottom

tier.

Interpreting Data Frame Results and Handling Ties

The output of the data frame example clearly demonstrates the tiered assignment. Players with the

lowest scores are assigned to tier 1 (the bottom tercile), while players achieving the highest scores

are assigned to tier 3 (the top tercile). For instance, Player C (7 points) is in bucket 1, whereas

Player G (30 points) is in bucket 3.

A specific detail to notice is the handling of tied scores. Players B and H both scored 19 points.

Because ntile() relies on ordered rank, and their scores fall into the middle third of the distribution,

both players are correctly assigned to bucket 2. This tie-handling behavior ensures that all

observations with the same value maintain the same relative rank position within the overall

segmentation, preventing arbitrary division among observations that are numerically identical.

This organized output allows for immediate high-level observations. We can quickly see that

bucket 1 comprises scores of 7, 12, and 15; bucket 2 includes 19, 19, and 22; and bucket 3

contains 24, 28, and 30. This process effectively converts a continuous variable (points) into an

ordinal categorical variable (bucket), which is invaluable for statistical modeling and visualization

purposes where discrete categories are preferred or required.

Advanced Applications and Considerations

Beyond simple vector and data frame partitioning, ntile() is frequently leveraged in combination

with group_by() to perform quantile grouping within specific subgroups of a dataset. For example,

if we had basketball scores for multiple seasons, we could group the data by season and then

apply ntile() to the points column within each season independently. This would ensure that the

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=101012
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Divide Data into Equal Groups with dplyr’s ntile() Function 7

PSYCHOLOGICAL SCALES scales.arabpsychology.com

performance tiers (e.g., quartiles) are calculated relative to the performance during that specific

season, rather than across all seasons combined.

When implementing ntile(), careful consideration must be given to the choice of $n$. Selecting an

appropriate number of tiles (e.g., 4 for quartiles) must align with the analytical goals. Too few tiles

might obscure important distributional features, while too many tiles can lead to groups that are too

small to be statistically meaningful or distinguishable, especially if the input vector contains

numerous ties or has a small total count. Always verify the resulting group sizes and boundary

values to ensure the segmentation provides actionable insights tailored to the project

requirements.
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