
PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com

Learn How to Calculate the
Interquartile Range (IQR) in R with

Examples

Authored by

Mohammed looti

November 3, 2025

RECOMMENDED CITATION

Mohammed looti (2025). Learn How to Calculate the Interquartile Range (IQR) in R with

Examples. PSYCHOLOGICAL STATISTICS. Retrieved from

https://statistics.arabpsychology.com/?p=9480

https://statistics.arabpsychology.com/?p=9480
https://statistics.arabpsychology.com/?p=9480
https://statistics.arabpsychology.com/?p=9480
https://statistics.arabpsychology.com/?p=9480
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com


Learn How to Calculate the Interquartile Range (IQR) in R with Examples 2

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com

The interquartile range (IQR) stands as a foundational concept in descriptive statistics, serving as

an essential metric for understanding the spread, or dispersion, within a dataset. Formally, the IQR

is defined as the absolute difference between the third quartile (Q3), which marks the 75th

percentile, and the first quartile (Q1), representing the 25th percentile, of an ordered distribution.

This statistical measure offers a uniquely robust assessment of variability. While the total range

covers the full span of data from minimum to maximum, the IQR focuses exclusively on the central

50% of values. By excluding the upper and lower 25% of the data points, the IQR effectively

mitigates the disproportionate influence of extreme values or outliers, making it a highly reliable

indicator of typical data spread.

The calculation is conceptually simple, yet profoundly useful for data analysts:

IQR = Q3 - Q1

For practitioners utilizing the R programming language, calculating this metric is streamlined by a

dedicated, built-in utility. The IQR() function is readily available in base R, allowing users to

efficiently determine the interquartile range for any numeric dataset or vector provided as input,

thereby simplifying complex statistical workflows.

Understanding the IQR() Function in R

The IQR() function is a core component of R's statistical capabilities, eliminating the necessity for

external packages or libraries. Its fundamental role is to compute the difference between the 75th

and 25th percentiles (Q3 and Q1) of the input data. It is important to note that R, by default,

employs the Type 7 algorithm--the standard and most widely accepted method--for calculating

these quartiles, ensuring consistency with common statistical practice.

The syntax required to invoke this function is remarkably straightforward, reflecting R's design

philosophy of clarity and efficiency:

IQR(x)

In this structure, the parameter x represents the numeric data object in question. This could be a

simple vector, a specific column extracted from a data frame, or a numeric array. The output of

the function is a single, concise numeric value that quantitatively measures the spread of the

middle half of the data distribution. Understanding this output is key to accurate data interpretation.

To fully grasp the utility and versatility of the IQR() function, the following sections provide

detailed, practical examples. These illustrations cover typical scenarios encountered during

statistical analysis in R, ranging from operations on basic numeric vectors to handling common
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challenges such as missing data and working with structured data frames.

Example 1: Calculating IQR for a Simple Data Vector

The most basic application of the IQR() function involves calculating the interquartile range of

values contained within a simple numeric vector. The vector is R's fundamental data structure,

designed to hold a sequence of elements of the same data type, making it the ideal starting point

for univariate statistics.

In this initial example, we define a numeric vector named x containing 15 ordered values. We then

directly pass this vector to the IQR() function. The resulting output, 14.5, immediately quantifies

the range spanned by the central 50% of the dataset, providing an instant measure of internal

variability.

#define vector

x <- c(4, 6, 6, 7, 8, 12, 15, 17, 20, 21, 21, 23, 24, 27, 28)

#calculate interquartile range of values in vector

IQR(x)

14.5

This derived result of 14.5 carries significant analytical weight: it signifies that the data points

located between the first quartile (Q1 at 10.5) and the third quartile (Q3 at 25.0) cover a range of

14.5 units. This assessment offers a quick, stable measure of variability that remains unaffected by

the dataset's extremes (the minimum value of 4 and the maximum of 28), confirming the IQR's

utility as a robust measure of central tendency spread.

Example 2: Handling Missing Values with na.rm = TRUE

When dealing with empirical data, the presence of missing values, typically represented by NA in R,

is a frequent complication. If a calculation involves a numeric vector or column containing even a

single NA, the default behavior of the IQR() function is to return NA itself, halting the calculation due

to data incompleteness.

To circumvent this issue and ensure the calculation proceeds successfully, the IQR() function

includes an essential optional argument: na.rm=TRUE. This parameter explicitly instructs the R

programming language to safely remove or disregard all missing values prior to computing the

interquartile range. This allows the analysis to proceed using only the available, valid numeric

entries, maintaining the integrity of the statistical process.
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#define vector with some missing values

x <- c(4, 6, NA, 7, NA, NA, 15, 17, 20, 21, 21, 23, 24, 27, 28)

#calculate interquartile range of values in vector, ignoring NAs

IQR(x, na.rm=TRUE)

10.25

By specifying na.rm=TRUE, the computation is performed only on the 12 observed non-missing

values (4, 6, 7, 15, 17, 20, 21, 21, 23, 24, 27, 28). The resulting IQR of 10.25 accurately reflects

the spread of the middle 50% based on the available observations. It is a best practice in data

cleaning and analysis to utilize this parameter when analyzing potentially dirty or incomplete data

to guarantee a meaningful, numeric result rather than an unusable NA.

Example 3: Determining IQR for a Specific Data Frame Column

In typical data science environments, information is frequently organized within a data frame,

which functions as a structured tabular format where individual columns represent distinct

variables. When the objective is to calculate the interquartile range for a particular variable within

this structure, it is essential to first isolate that column. This is typically achieved using R's column

indexing methods, such as the dollar sign ($) operator or bracket notation.

This isolation process treats the selected column data precisely as a numeric vector, which is the

required input format for the IQR() function. Below, we first construct a concise sample data frame,

df, consisting of four variables. We then explicitly target the column named var1 for the IQR

calculation, demonstrating precise variable selection.

#define data frame

df <- data.frame(var1=c(1, 3, 3, 4, 5),

var2=c(7, 7, 8, 3, 2),

var3=c(3, 3, 6, 6, 8),

var4=c(1, 1, 2, 8, 9))

#calculate interquartile range of 'var1' column

IQR(df$var1)

1

The resulting value of 1 for the IQR of var1 indicates an exceptionally narrow grouping for the

central 50% of its data points. This technique represents standard methodology in conducting

univariate descriptive statistics on tabular data, guaranteeing that the calculated measure of
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variability is applied accurately and exclusively to the variable of analytical interest.

Example 4: Calculating IQR Across Multiple Columns Simultaneously

Statistical analysts frequently require the computation of descriptive statistics, such as the IQR, for

several variables within a data frame concurrently. Instead of inefficiently executing the IQR()

function repeatedly for each column, the R programming language provides sophisticated tools

designed for the vectorized and efficient application of functions across multiple data elements.

The sapply() function is perfectly suited for this type of parallel operation. It takes a function (in

this context, IQR) and applies it iteratively to a list or vector of elements, ultimately consolidating

and returning the results in a simplified array or vector format that is easy to interpret.

In the following code block, we reuse the previously defined data frame df. We then employ

sapply(), coupled with R's powerful subsetting capabilities (df), to select and calculate the IQR

for three non-contiguous variables--var1, var2, and var4--with a single, concise command.

#define data frame

df <- data.frame(var1=c(1, 3, 3, 4, 5),

var2=c(7, 7, 8, 3, 2),

var3=c(3, 3, 6, 6, 8),

var4=c(1, 1, 2, 8, 9))

#calculate interquartile range of 'var1', 'var2', and 'var4' columns

sapply(df, IQR)

var1 var2 var4

1 4 7

The resultant output provides a clear, comparative snapshot of the central dispersion for the

selected variables: var1 displays minimal spread (1), var2 shows moderate dispersion (4), and

var4 exhibits the broadest central variability (7). This highly efficient technique dramatically

accelerates comparative analysis across multiple dimensions of a dataset.

Interpreting and Utilizing the Interquartile Range

The interquartile range transcends a simple numerical result; it functions as a critical analytical

tool for foundational data exploration and rigorous hypothesis testing. Its fundamental advantage

lies in its inherent resistance to the distortion caused by extreme values. Unlike the standard

deviation, which incorporates every data point and is highly sensitive to outliers, the IQR

maintains a focused perspective on the distribution's central core.
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The utility of the IQR is multifaceted, enabling several key analytical procedures:

Outlier Identification: The IQR forms the basis for the classical statistical definition of outliers. A

data point is conventionally flagged as an outlier if it falls below Q1 minus 1.5 times the IQR (the

lower fence) or above Q3 plus 1.5 times the IQR (the upper fence). This precise mechanism is

fundamental to the construction and interpretation of box plots.

Comparison of Distributions: By comparing the IQR across two or more separate distributions,

analysts gain immediate insight into which dataset exhibits greater homogeneity. A smaller IQR

invariably indicates that the middle half of the data points are more tightly clustered around the

median.

Non-Parametric Analysis: When dealing with data that significantly deviates from a normal

distribution--situations where traditional parametric statistics may be unreliable--the IQR provides a

far more stable and trustworthy measure of spread compared to variance or standard deviation.

For users operating within the environment of R, the IQR() function establishes the essential

foundation for these advanced statistical steps. By mastering its application across various data

formats--including simple vectors, columns requiring handling of missing data, and concurrent

operations across multiple data frame columns--users can seamlessly integrate robust measures

of variability into their comprehensive statistical workflows.

Additional Resources for R and Statistical Concepts

For those dedicated to advancing their proficiency in descriptive statistics within R, particularly

concerning sophisticated measures of central tendency and dispersion, exploring the following

related concepts is strongly recommended for deeper study:

Detailed exploration of the quantile() function, which grants users the ability to calculate any

specific percentile, including the crucial quartiles (Q1, Q2, and Q3) that are utilized internally by the

IQR() function.

The practice of creating high-quality box plots using base R functions like boxplot() or advanced

libraries such as ggplot2, where the IQR is visually and geometrically represented by the exact

length of the central box.

Investigating alternative, complementary measures of spread, such as the standard deviation

(calculated using sd()) and the median absolute deviation (mad()), and developing the expertise

to choose the most appropriate measure based on the specific characteristics and distribution

profile of the dataset being analyzed.

A comprehensive command over these related functions ensures the user possesses the

necessary analytical capability to accurately summarize, interpret, and report the inherent

variability present in virtually any statistical dataset.
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